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FOREWORD

Research_in Progress 1684-1985 is the ninth volume in the series, dating back to 1961,
that addresses the health research activities of the Pan American Health Organization. This
issue describes 125 research projects which were mostly financed with external funds. These
projects involve almost all countries of the Region and were operational during the 1984-1985
biennium. The kinds of research activities supported by the Organization reflect the diversity
of the needs and research capabilities in the different countries, These activities may range
from research directed at problems in health services delivery to those involved with basic

research into biological and genetic questions of significant complexity.

The Organization will continue to cooperate with Member Countries in strengthening
national capabilities to conduct research and to mobilize the international scientific community
for the solution of major health problems. It will, as well, devote efforts to identify critical
areas for research, to promote research in those areas, and to act as a regional clearinghouse for

disseminating the results.
It is hoped that this publication will serve to inform those researchers and rescarch

groups unaware of our efforts in this area, as well as to further motivate those involved in our

" research endeavors and to attract support for the development of new research.

Carlyle Guerra de Macedo

Director
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INTRODUCTION

This volume of Research in_Progress presents information from the Technical
Programs and Regional Centers of the Pan American Health Organization on research activities
in which the Organization was invoived directly or indirectly during the 1984-1985 biennium.

Information was provided on 125 projects.

These projects are distributed and shown in this volume, according to discipline, under

the following headings:

Cancer - ‘ 2
Chronic Diseases 1
Diarrheal Diseases - 13
Environmental Health —

Engineering 3
Foot-and-Mouth Disease and -

Vesicular Stomatitis 4
Health Services Research . 16

Infectious Diseases

(other than-diarrhea) 15
Maternal Health 9
Nutrition and Food Sciences 4
Parasitic Diseases . 22
Perinatology «- 19
Zoonoses ’ 7

The above distribution gives some idea of the priority areas being addressed in the
Region of the Americas and the predominance of research on infectious and diarrheal diseases.
It is also of interest to note the marked increase in the number of projects presented under

health services research from previous issues.

The projects were carried out in 33 countries of the Region and in approximately 13%,

their activities involve more than one country.

Budgetary information was provided for 85 projects. Funds budgeted for the
1984-1985 biennium, if not stated, were estimated by assigning the project’s total budget

v



equally over it’s duration, Consequently, it is estimated that a minimum of 4.1 million dollars
was spent during the biennium. PAHO/WHO provided approximately 25% of this total in the
form of direct monetary contributions excluding any consideration of staff time and use of
facilities or equipment. The United States through the National Institutes of Health and the
Agency for International Development provided approximately 22% of the total. In all, some
28 institutions, international organizations, agencies and governments collaborated with PAHO

in funding the research described here.

In Annex I, a summary of active projects awarded during 1985 by the recently revised
PAHO Research Grants Program is shown by program priority. Research grants under this
program are now offered only to research groups or institutions in the following priority areas:
health situation analysis; and health problems of specific population groups. Within the health
situation analysis area, sub-areas of health profiles, technological development, health policies,
labor market, utilization and accessibility of health services, financing of the health sector and
utilization, accessibility and efficiency of environmental sanitation services have been
identified as areas of high interest. With regard to the area of health problems of specific
population groups, the sub-areas of particular interest are child survival, chronic diseases of
adults, health problems of workers, and health problems of the aged. The Research Grants
Program is designed to give modest support to research in these priority areas with imposed

ceilings per project of $20,000 and 2 years duration.

During 1985, the first year of operation, 68 projects totaling $968,319 were approved

for funding.

In Annex II we present, for the first time, information provided by WHO on
institutionally based research related activities during 1984-1985 conducted in the American
Region which were supported by WHO through technical services agreements. A total of 142
activities are shown according to the WHO classified list of programes. These activities had
total budgets of $453,175 in 1984 and $1,613,231 in 1985,

In Annex III, information from the Special Programme for the Control of Diarrheal
Diseases is presented for projects active in the American Region during 1984-1985. The
projects are listed by Scientific Working Group with budgets for 1984 and 1985. A total of 79
projects were carried out in 17 countries of the Americas amounting to $1,792,358 of

programme funds for the biennium,

Xvi



In Annex IV, a summary of activities of the WHO/UNDP/World Bank Special
Programme for Research and Training in Tropical Diseases in the Americas during 1984-1985
is presented by country. This program has funded 355 projects in 18 countries during
1984-1985 with budgeted amounts of $5,435,919 in 1984 and $6,615,732 in 1985. The biennial
budget of $12,051,651 represents 35% of the total program budget for the biennium,

There are many gaps in this publication but we hope that, as in the past, it will serve
as one of the ways by which information about research activities in progress in the Region of
the Americas and PAHO’s contribution to that effort both directly and catalytically is made
known. PAHO is committed to the exchange of information as a mechanism of speeding
progress toward the goal of Health for All by the Year 2000.

This publication is the result of a collaborative effort of many people who contributed
the information presented here. Their contributions are greatfully acknowledged. We would

also like to thank all those who worked so hard to produce the publication in its final form.

Unit of Research Coordination
May 1987
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Collaborative Cancer Treatment Research Program (CCTRP)
OBJECTIVES

This is a program of clinical cancer research involving Phase I and II studies. The
objective is to enhance the cancer clinical research abilities of investigators, institutions and
countries, and consequently, to improve the treatment and care of cancer patients. The
CCTRP also includes a short-term training component for junior physicians and nurses.

METHODS AND APPROACHES

The basis for each study is the clinical research protocol which is prepared in
conjunction with a Latin American principal investigator and a coinvestigator in the United
States. It is reviewed by the Scientific Advisory Committee of the CCTRP and approved by
the Institutional Review Board (IRB) of each institute.

RESULTS AND CONCLUSIONS

As of 31 December 1985, over four thousand patients have been entered in some 45
protocols. This represents eight years of active research in protocols which cover the full range
of cancer sites. Thirty-five persons have been trained in the fellowship program.

OTHER DATA

Investigator(s); Dr. Jorge Litvak, Dr. Santiago Pavloski and Dr. Jane
Carey

Institution: Grupo Argentino de Tratamiento de la Leucemia
Aguda (GATTS), Grupo Argentino de Tratamiento de
los Tumores Solidos (GATTS); Instituto "Angel H.
Roffo", Hospital A. C. Camargo; Instituto Nacional de
Cancer; Universidad Catolica de Chile y Hospital San
Jose; Hospital Luis Clavo Mackenna; Hospital de
Nifios "Dr. Carlos Saenz Herrera"; Hospital de
Oncologia, Instituto Mexicano del Seguro Social;
Instituto Nacional de Enfermeras Neoplasicas;
Hospital de Clinicas, "Dr. Manuel Quintela™
Georgetown University Hospital; M.D. Anderson
Hospital and Tumor Institute; Memorial
Sloan-Kettering Cancer Center; University of
Wisconsin; Baylor University Medical Center; New
York University Medical Center; University of
Maryland Cancer Center

Country: Argentina, Brazil, Chile, Costa Rica, Mexico, Peru,
Uruguay, United States of America

Technical Program
Responsible: Adult Health Program

Duration: 1977 - 1986



FUNDING

Agency Amount
U.S. National Cancer Institute USE 267,000

{December 1984-November 1985)

PUBLICATIONS RESULTING FROM THE RESEARCH

A total of 87 papers and abstracts have been published based on the protocols of the
program, during the last eight years. '



Latin American Cancer Research Information Program (LACRIP)
OBJECTIVES

To collect and disseminate cancer information from and to Centers of Latin America
and the Caribbean.

METHODS AND APPROACHES

Abstracts are selected from updates of the CANCERLINE database of the U.S.
National Cancer Institute and included in the LACRIP Selective Dissemination of Information
(SDI) quarterly bulletin. Bibliographic searches of the CANCERLINE databases are performed
in response to individual requests. ICRDB publications and other materials are distributed to
Latin American oncologists, as well as, the collections of ongoing cancer projects and protocols
from the region which are forwarded to the CANCERLINE database.

RESULTS AND CONCLUSIONS
This has been an extremely successful program which has grown in size and in

activities. As the problem of cancer in the Region increases, this program becomes more
important,

OTHER DATA
Investigator(s). Dr. Jorge Litvak, Dr. Santiago Paviovsky and Ms.
Lucia Hoffenberg
Institution: Regional Library of Medicine (Biblioteca Regional de
Medicina - BIREME) and seven LACRIP subcenters
Country: Regional
Technical Program
Respensible: Adult Health Program
Duration: 1976 - 1986
FUNDING
Agency Amount
PAHO US$ 30,000
.S, National Cancer Institute US$ 143,000

(July 1985 - July 1986)

TOTAL US$ 173,000

PUBLICATIONS RESULTING FROM THE RESEARCH

The Selective Dissemination of Information (SDI) and the PDQ/LACRIP, which is a
current statement of prognosis, hystology and treatment of 67 tumor sites.



Risk Factors in Chronic Diseases

OBJECTIVES

To identify the main risk factors for major chronic diseases.
METHODS AND APPROACHES

A multinational population based survey will be used in this study.
RESULTS AND CONCLUSIONS

Study in progress.
OTHER DATA

Investisator(s): Dr. Helena Restrepo and Dr. Luis Ruiz

Institution: Ministries of Health

Country: Brazil, Chile, Cuba, Mexico and Venezuela

Technical Program
Responsible: Adult Health Program

Duration: 1985 - 1986
FUNDING

Agency Amount
PAHO US$ 75,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.



Treatment of Childhood Diarrhea in Rural and Urban Haiti, Community Level
Knowledge, Acceptance and Use of Oral Rehydration Therapy

OBJECTIVES

To study community practices of treating childhood diarrhea one vyear after the
initiation of the national program. Oral rehydration salt (ORS) distribution posts and mothers
reaction/response to the program will receive particular attention.

METHODS AND APPROACHES

This descriptive study will focus on mothers and ORS distributors/promotors (both
formal health services, at all levels as well as informal traditional healers) in 9 rural and 3
urban slum areas throughout the 4 regions of the country. Information will be collected
through questionnaires, focus groups, and in depth interviews of mothers, distributors and
other key informants.

RESULTS AND CONCLUSIONS

The results point to major accomplishments of the national program in improving
knowledge and use of ORT in a short period of time at relatively low cost. Social marketing
and a commercial retail sales approach appear to have played a major role in the widespread
use of ORS packets in urban areas. The training of health personnel was primarily responsible
for increasing ORT use in rural areas. Much work needs to be done to mobilize community
participation, particularly in rural areas where ORT use is much less widespread than in the
capital city. In addition, health institutions are the major source of supply of ORS packets in
rural areas.

Community volunteers appear ready to play a more important role in the program.

OTHER DATA
Investigator(s): Dr. James Allman
Institution: Center for Population and Family Health,
Columbia University
Country: Haiti
Technical Program
Responsible: Maternal and Child Health/Diarrheal Diseases
Duration; 1585
FUNDING
Agency _Amount
PAHO USH 18,000

PUBLICATIONS RESULTING FROM THE RESEARCH

In preparation.



Impact of Health Education on the Control of Diarrhea

OBJECTIVES

To determine what effect a well structured health education program will have on the
control of diarrheal disease.

METHODS AND APPROACHES

This study is an added component to an ongoing health education program. In the
study, the behaviorial changes induced by health education messages will be measured and
correlations made with diarrheal disease morbidity. The study population consists of 400
families followed during the last two years grouped into 3 categories: a) families with low
incidence of diarrhea; b) families with high incidence of diatrhea; ¢) families with significant
changes in diarrhea rates gver the last two years.

The diarrhea morbidity rates have been monitored by family visits and behavioral
changes will be elicited by questionnaire and observation.

RESULTS AND CONCLUSIONS
Forthcoming.

OTHER DATA

Investigator(s): Dr. David Bersh

Institution: Fundacion para el Desarrollo de la Salud en Quindio
Country: Colombia

Technical Program
Responsible: Maternal and Child Health/Diarrheal Diseases

Duration: 1584 - 1985
FUNDING
Agency Amount
PAHO USE 5,000
PUBLICATIONS RESULTING FROM THE RESEARCH

None



Community Acceptance of Oral Rehydration in Haiti
OBJECTIVES
To measure differential acceptance of oral rehydration therapy (ORT) according to
characteristics of the family, source of information about ORT, and beliefs about the
procedure,

To determine patterns of ORT use in the home.

To determine to what extent traditional healers have incorporated ORT knowledge and
practice in their healing activities.

METHODS AND APPROACHES

The study was carried-out in a coastal town of Haiti in which a primary health care
program was initiated 6 months previously and consisted of 3 parts:

1. A carefully designed and tested household survey questionnaire administered to
mothers of children less than six years of age in 300 households.

2. Structured interviews with four categories of traditional healers (total of 20),
3. Collection of ethnographic data relevant to diarrheal disease, through interviews and
visits,

Data will be analyzed using descriptive statistics, cluster analysis, analysis of wvariance,
multiple classification and multiple regression analysis.

RESULTS AND CONCLUSIONS

The study found a one week prevalence rate of diarrhea of 34 percent in preschool
children in both urban and rural areas with little difference related to source of drinking
water. No serions cultural barriers were found that would conflict with ORT. Seventy-four
percent {74%) of the mothers had heard of oral rehydration salt (ORS) and 39% knew where to
buy ORS packets. About one half (48%) had used ORS in the past and 25% had used ORS in
the previous week. Traditional healers generally accepted ORS and expressed interest in
collaborating with health officials in the program.

OTHER DATA
Investigator(s): Dr. Jeannine Coreil
Institution: Department of Preventive Medicine and Community
Health, University of Texas
Country: Haiti
Technical Program
Respongible: Maternal and Child Health/Diarrheal Diseases
Duration: 1984 - 1985



FUNDING

Agency Amount
PAHO US$ 25,134

PUBLICATIONS RESULTING FROM THE RESEARCH

Forthcoming.



Epidemiological Characteristics of Infectious Diarrhea in Two Low Income
Communities with Different Sanitation Facilities Situated in
the City of Rio de Janeiro

OBJECTIVES
To evaluate the impact of enviromental sanitation on diarrhea.

To determine groups at high risk to diarrhea in relation to etiology, social and
enviromental variables,

To provide operational data for the health services concerning case evaluation duration
and severity of disease and use of ORT.

METHODS AND APPROACHES

Two communities were selected: one with recently provided city water, electricity and
sewage facilities; and the other, similar to the first, but without the enviromental
improvements. During 4 consecutive 6 month periods, 4 cohorts of children under 6 months of
age will be followed in each community. Diarrheal surveillance will be established by weekly
home visits {during which stool samples will be collected from all episodes of diarrhea), and
anthropometric measurements obtained monthly. Socioeconomic status will be determined by a
questionnaire at the beginning of the study.

RESULTS AND CONCLUSIONS

Study in progress.

OTHER DATA
Investigator(s): Dr. Maria do Carmo Leal
Institution: National School of Public Health, Oswald Cruz
Foundation
Ministry of Health
Country: Brazil
Technical Program
Responsible; Maternal and Child Health/Diarrheal Diseases
Duration: 1983 - 1986
FUNDING
Agency _Amount
PAHO USE 39,935

PUBLICATIONS RESULTING FROM THE RESEARCH

None



Frequency, Clinical Characteristics and Transmission Mechanisms of

Diarrhea by Campylobacter jejuni

OBJECTIVES

The objective of this project is to perform an etiological study to determine the
relative frequency of Campylobacter associated diarrhea in the southeastern highlands of
Mexico.

METHODS AND APPROACHES
The study will examine a sample of 600 children less than five years of age: 400 cases

and 200 controls. The sample cases will be selected from multiple clinical facilities in the areas
of San Cristobal and Comitan, each of which differ dramatically in altitude, climate and

diarrheal problems.

An analysis of home and environmental factors to assess the socioeconomic conditions
of each positive diarrheal case will be made. Campylobacter isolations will be verified and
strains characterized using ISET-SSA for confirmation.

RESULTS AND CONCLUSIONS

The data obtained from a total of 450 cases and 252 controls showed that
Campvlobacter isolation rates were essentially the same in each group and could be isolated
from cases for up to 5 weeks following recovery. Cases of diarrhea from which Campylobacter
were isolated lasted from 2 to 21 days with an average of 8 days illness.

Mugous was identified in feces.of 15/25 cases and blood identified in 11/25 cases.
Féver and vomiting were also fairly common symptoms. The organism was isolated frequently
from animals and other family members of those cases and controls with positive isolations,
OTHER DATA

Investigator(s): Dr. Emilio Escarzaga

Institution: Centro de Investigaciones Ecol6gicas del Sureste

Country: Mexico

Technical Program
Respongible: Maternal and Child Health/Diarrheal Diseases

Durzation: 1983 - 1985
FUNDING

Agency Amount
PAHO US$ 15,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None-
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Oral Rehydration Therapy in the Home and at the Community Level:
Educational Modules for its Application

OBJECTIVES

The main objectives of this project are to complement the ipitiatives of the National
Commission by: 1) identifying cultural aspects which would facilitate the use of oral
rehydration therapy by mothers; 2} designing educational models for the application of oral
rehydration therapy in the home and community setting; and 3) promoting behavioral change
in the knowledge and treatment of diarrheal diseases.

METHODS AND APPROACHES

The district of Itaugud was chosen as the study site because of its geographical and
economic similarities to other districts of the country. A knowledge, attitude and practice
(KAP) questionnaire will initially be applied in two communities (375 per community) of the
district to obtain basic population and treatment behavior information regarding the prevention
and control of diarrheal diseases. Subsequently, a cadre of health personnel, community
leaders, school teachers, and other community participants will receive training in teaching oral
rehydration therapy techniques and basic health education methods to mothers. A
comprehensive series of health education graphic methods, such as slides, posters and flvers, as
well as, radio and TV spots will be developed. One community will receive both oral
rehydration therapy health education and training intervention information while the other will
receive only oral rehydration therapy training without any health educational input. An
extensive series of evaluations are programmed for each community to determine the degree of
health education effectiveness and change of behavioral attitudes and knowledge gained,

RESULTS AND: CONCLUSIONS

The information accumulated from this project showed an initial lack of general
knowledge on the problems of diarrheal disease (prevention, causes, etc.) and little knowledge
of oral rehydration therapy. Nevertheless, the general knowledge was increased following a
two-week community health education campaign.

OTHER DATA
Investigator{s); Dr. Olimpia Gaona de Godoy
Institution: Departamento Maternoinfantil, Ministeric de Salud
Publica
Country: Paraguay
Technical Program
Responsible: Maternal and Child Health/Diarrheal Diseases
Duration: 1983 - 1985
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FUNDING

Apgency Amount
PAHO USE 9,000

PUBLICATIONS RESU]:TING FROM THE RESEARCH

None
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Epidemiology of Rotavirus, Enterotoxigenic E. Coli, and
Campvlobacter jejuni in Suriname

OBJECTIVES

To determine the incidence and risk factors associated with acute and prolonged
diarrheal disease in children less than 5 years of age and to make epidemiological correlations
with etiology and the effect of breastfeeding.
METHODS AND APPROACHES

All children, less than 5 years of age in a population of about 5,000 will be followed
for occurrence of diarrheal disease by twice weekly home visits over a period of two vears. A
knowledge attitude and practices (KAP) home survey will be conducted at the beginning and
end of the study. Stool specimens will be collected from each child experiencing a diarrheal
episode for laboratory examination. Specimens will also be collected from an appropriate
number of healthy age/sex matched control children.

Data will be analyzed to identify correlations among risks factors, etiology, acute and
chronic diarrhea, and effect of breastfeeding,.

RESULTS AND CONCLUSIONS
Study in progress.
OTHER DATA

Investisator(s): Dr. Sandra Hermelijn

Institution: Department of Microbiology and Immunology,
Institute for Biomedical Sciences

Country: Suriname

Technical Program
Respongible: Maternal and Child Health/Diarrheal Diseases

Duration: 1983 - 1986
FUNDING

Agency Amount
PAHO USs$ 12,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None

13



Longitudinal Study on the Epidemiology and Etiology of Infant
Gastroenteritis and its Relationship to Nutritional Status

OBJECTIVES

To describe clinical and epidemiological characteristics of child gastroenteritis in a
low-income urban community and establish the relative distribution of viral, bacterial, and
parasitological etiologies.

To study the relationship between diarrheal disease and nutritional status and to
operationally evaluate the feasibility and acceptability of home oral rehydration therapy.

METHODS AND APPROACHES

The study, to be carried-out in a community of about 900 families uses a prospective
cohort design and follows all children under 5 years of age for one year. The core study will
be an active surveillance system with evaluation of clinical, laboratory and epidemiological
characteristics. Family summary questionnzires will be utilized to obtain baseline data and in
attempts to identify risk factors,
RESULTS AND CONCLUSIONS

Study in progress.
OTHER DATA

Investigator(s): Dr. José Q. Mora and Dr. Jorge Suescun

Institution: Escuela Colombiana.de Medicina, and
Instituto Nacional de Salud

Country: Colombia

Technical Program
Responsible: Maternal and Chiid Health/Diarrheal Diseases

Duration: 1983 - 1986
FUNDING

Asency Amount
PAHO/WHO (1983-1985) US§$ 59,134

PUBLICATIONS RESULTING FROM THE RESEARCH

None

14



Investigations of the Role of Traditional Medicine in the Home Management of
Diarrheal Diseases

OBJECTIVES

To document existing folk descriptions, beliefs, practices and traditional leaders
involved in the home management of diarrheal episodes.

To correlate popular disease etiologies with biomedical classifications of enteric disease
in order to facilitate communication between traditional healers and physicians and to propose
optimal management practices.

To assess the impact of the introduction of ORT administered by traditional healers on
subsequent-in-home diarrhea management and identify major cultural barriers to its
acceptance.

METHODS AND APPROACHES

Ten traditional healers will be interviewed in depth and observed directly while
healing children. Five randomly selected children from each healer’s case load (50 children)
will be followed throughout their episode to establish remedies given, expenditure, therapeutic
outcome and etiology assigned by the healer. To correlate folk and biomedical etiologies, 30
randomly selected children will be selected for the folk illness "quintura” from an outpatient
clinic. Stool samples and folk medical histories will be obtained. Following training of
traditional healers in administering ORS, in depth observation will yield qualitative data on the
healer-mother interaction and outcome, Chi square statistical analysis and statistical
frequencies will be calculated, as appropriate, on folk-biomedical correlations, cost of remedies
used, mothers using ORS, healers consulted, etc..

RESULTS AND CONCLUSIONS

OTHER DATA
Investigator(s): Dr. Marilyn Nations
Institution: Division of Geographic Medicine, Medical School,
University of Virginia, Va., USA
Country: Brazil
Technical Program
Responsible: Maternal and Child Health/Diarrheal Diseases
Duration: 1984 - 1987
FUNDING
Agency Amount
PAHO USs 9,998

PUBLICATIONS RESULTING FROM THE RESEARCH

None
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Regional Differences in Industrial Development, Development of
Health Services and Early Childhood Mortality from Acute Respiratory and
Diarrheal Discases in Yenezuela

OBJECTIVES

To determine the relationship between health - illness and industrial development in
Venezuela; and to the design of policies and health plans, among economic variables that may
serve to identif'y priority population groups.

METHODS AND APPROACHES

It is proposed to compare child mortality (0-4 years) rates from diarrheal and
respiratory disease with health service development in the context of industrial economic
development for the years 1975-1981. By reviewing specific indicators, simple correlations
will be determined:

1. Between industrial development and the development of health services.

2. Between industrial development and diarrheal and respiratory mortality in
children,

3. Between health services development and diarrheal and respiratory mortality in
children.

RESULTS AND CONCLUSIONS
Study in progress.
OTHER DATA
Investigator(s): Dr, Waldo Revello
Institution: Universidad Central de Venezuela
Country: Venezuela

Technical Program
Responsible: Maternal and Child Health/Diarrheal Diseases

Duration: 1985 - 1986
FUNDING

Agency "~ _Amount
PAHO Uss: 2,600

PUBLICATIONS RESULTING FROM THE RESEARCH

None
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Malnutrition and Diarrheal Diseases:
An Epidemiologic Study of their Interaction and Risk Factors

OBJECTIVES

The major objective of the project is to test the hypothesis that preexisting
malnutrition and other risk factors influence the incidence and duration of diarrheal disease in
children in a disadvantaged area of Mexico City.

METHODS AND APPROACHES

The study was conducted in an urban slum that surrounds Mexico City, in a
population of approximately 35,000, The primary subjects of the study are children 0 to 36
months of age. The number of children needed for this study is estimated to be 200; 50 from
each nutritional category (normal, mild, moderate, and severe malnutrition). All children will
be measured and weighed quarterly. A food and diet questionnaire with a checklist of items
will be applied along with anthropometric measurements to obtain an approximation of
quantity and quality of foods consumed by the child.

A diarrheal disease surveillance system was established to ensure that every child will
be visited once a week by a social worker-medical student team to determine if the child has
had diarrhea within that week. Subsequently, for every diarrheal case, a matched control will
also be identified.

To facilitate data analysis, a series of crude and multivariate analyses will be
performed to test statistical differences between one of the nutritional categories considered
and to determine the probability of diarrheal disease vis-a-vis nutritional status.

RESULTS AND CONCLUSIONS

The final results of this study support the hypothesis that malnutrition is a
predisposing factor for diarrheal disease. Children with moderate malnutrition experience a
risk of diarrhea at least 60% higher than children with normal nutritional status. The effect of
moderate malnutrition is much more evident for recurring episodes than for single isolated
episodes.

These results suggest that limiting the adverse effects of diarrhea (through oral
rehydration and continued feeding) on the child’s nutritional status may actually reduce the
occurrence of subsequent episodes of diarrhea.

OTHER DATA
Investigator(s): Dr. Jaime Sepulveda
Institution: Centro de Estudios en Atencién Primaria de la Salud
Facultad de Medicina
Country: Mexico
Technical Program
Respongible: Maternal and Child Health/Diarrheal Diseases
Duration: 1983 - 1985
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FUNDING

Agency Amount
PAHO (1983-1984) US$ 45,150

PUBLICATIONS RESULTING FROM THE RESEARCH

In preparation.
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Campylobacter and Rotavirus Enteritis in Children in Barbados
OBJECTIVES

To determine the frequency, clinical, laboratory features and natural history of
bacteriologically proven cases of Campylobacter and rotavirus in a case-control hospital based
study incorporating clinical observation and biomedical and microbiological laboratory
investigations.

METHODS AND APPROACHES

The study population is confined to children less than five years of age, selected from
the Queen Elizabeth Casualty Department, who are admitted with signs of acute diarrheal
disease. Stool samples will be taken from 370 children and examined for Campyvlobacter and
rotavirus. An equal number in the control group, matched for age and sex, will be selected
and must fulfill the following criteria: 1) those who have not taken antibiotics within one
month prior to admission, and 2) those who are totally free of gastrointestinal symptoms.
Urine and blood samples will be taken only from inpatients when clinical symptoms of
septicemia or meningitis are present. Specimens and controls will be cultured on Skirrow's
Mediun for C. jejuni.

RESULTS AND CONCLUSIONS

In a pilot study analysis of 400 children aged 3 months to six years with gastroenteritis,
studied between July 15, 1983 and July 14, 1984, rotavirus (11%) was the most frequently
identified pathogen followed by Shigella in 7%, E. Coli in 4%, Salmonella sp in 3% and C.
jejuni in 1% of the children; eight {2%) had multiple pathogens. Rotavirus and C. jejuni cases
were analyzed in detail by age, sex, symptoms, treatment, laboratory abnormalities and
epidemiological characteristics. Of the patients with C. jejuni, 66% presented with bloody
diarrhea and fever, while 80% of the rotavirus cases had diarrhea, 70% vomiting and 43%
upper respiratory symptoms. C. jejuni strains were uniformly sensitive to Erythromycin,
Tetracycline, Chloramphenicol, Gentamicin and Nitrofurantoin, All patients had an uneventful
recovery after their illness.

OTHER DATA
Investigator(s): Dr. Margaret Anne St, John
Institution: Queen Elizabeth Hospital

Country: Barbados

Technical Program
Responsible: Maternal and Child Health/Diarrheal Diseases

Duration: 1983 - 1984

FUNDING

Agency Amount
PAHO ' US$% 12,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None
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Development of an Instrument for the Efficient Targeting of Households
at High Risk for Childhood Diarrhea Related Morbidity

OBJECTIVES
To design and test risk assessment instruments from data already collected.

To develop a pilot training program for auxiliary health care workers in the use of this
risk assessment tool. To deploy these trained workers to perform using the instrument, a
baseline risk assessment of the child population; and, to initiate a prospective collection of
health cutcome data,

METHODS AND APPROACHES

Data already collected will be analyzed to identify combinations of readily observable
risk factors which reliably predict childhood morbidity at the household level. Following the
identification of these risk factors, statistical models will be constructed and tested both
retrospectively and prospectively. Ultimately, a practical model will be selected based on ease
of observation, recording and unobtrusiveness of risk factors. A pilot training program will be

established for peripheral health or lay workers and the model will be deployed and tested in
the field.

RESULTS AND éONCLUSIONS
Study in progress.

OTHER DATA
Investigator(s): Dr. Norman F. White
Institution: McMaster University
Country: Grenada

Technical Program
Responsible: Maternal and Child Health/Diarrheal Diseases

Duration: 1985 - 1986
FUNDING

Agency Amount
PAHO US$ 24,700

PUBLICATIONS RESULTING FROM THE RESEARCH

None
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Monitoring and Maintenance of Treated Water Quality in the San Juan Lagoons
Supporting Aquaculture

OBJECTIVES

To conduct the necessary testing to evaluate the treated sewage quality in relation to '
established criteria for aquaculture;

To determine the necessary waste stabilization pond pretreatment levels needed in
order to maintain required treated sewage quality in lagoons supporting aquaculture;

To manage, monitor and maintain adequate water quality in the pretreatment and
aquaculture ponds.

Secondary objectives include assistance to national authorities in training researchers,
especially through in-service training, and the dissemination of information on aquaculture
with undiluted treated seweage.

METHODS AND APPROACHES

The study took place in the San Juan de Miraflores ponds low battery, in series
(P1-S1-T1-Cl1), (P2-82-T2-C2-Q2). For the purposes of the study, the primary ponds worked
with organic discharges of 250 to 350 Kg of DBO/Ha-day. The primary, secondary and
tertiary ponds were operated in continuous flow. The quartenary and quintenary were batch
operated receiving only the necessary flow to compensate for evaporation and infiltration.
Flow measures, daily observations, diurnal water quality measures, primary productivity
measures and laboratory measures were taken to obtain data on quality. Toxicological measures
were taken on fish.

RESULTS AND CONCLUSIONS

The three waste stabilization ponds operated in the series of continuous flow with
average loadings of 250-35 Kg-BODsg/ha-day did not produce water of suitable quality for
fish culture purposes in the tertiary continuous flow treatment ponds.

Advanced polishing ponds operated in batch mode (make-up water only) were suitable
for fish culture purposes relative to water quality. However, the San Juan pond design, from
an operational point of view, is inadequate for controlled fish culture experiments. Especially
designed fishponds are recommended.

The key water quality parameter for fish growth and production appeared to be
ammonia, For a maximum loading of 350 Kgsg/ha-day, it was possible to maintain a low
ammonia concentration in batch operated polishing ponds for the pH, temperature and
alkalinity conditions of the San Juan ponds. The following maximum ammonia concentrations
are recommended: Total ammonia (NH3g + NHy) - 2.0 mg-N/1; Average un-ionized ammonia
(NH3g) - 0.5 mg-N/1; Short duration NH3g diurnal peaks - 2.0 mg-N/1.

Under the above conditions, the dissolved oxygen concentration in the advanced
fishponds did not present problems, even with normal diurnal variations and heavy benthal
deposits. Detergents do not appear to present problems for fish at San Juan with fishpond
values generally maintained below 1 mg-MBAS/1 of ABS detergents.
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Complete protozoa and helminth removal was achieved in the primary and secondary
treatment ponds; human intestinal parasites presented no problem in fishponds. Fecal coliform
concentrations in the advanced fishponds were effectively maintained below 107 MPN/10Q ml,
at which level no problems were manifested in the fish. Fecal coliforms appear to be an
appropriate indicator bacteria for pathogens in fishponds.

Good treatment pond design practice is vital for pathogen removal. Among the factors
to be considered are: the use of baffled outlet structures to prevent pathogen breakthrough
with solids, and the proper positioning of inlet and outlet structures and pond shape to achieve
adquate hydraulic retention times in tropical climates where ponds are subject to
shortcircuiting due to thermal stratification.

While it is technically possible to manage water quality, the human elelement cannot be
forgotten. Experimental fishpond sites need adequate protection from external manipulation
by neighboring populations and other effluent users.

OTHER DATA
Investigator(s): Carl R. Bartone, Maria Luwisa Esparza, Carmen de
: Mayo, Olga Rojas, Tadeo Vitko
Institution: Pan American Center for Sanitary Engineering and
Environmental Services (CEPIS)
Country: Peru
Technical Program _
Responsible; Environmental Health Services/CEPIS
Duration: 1983 - 1984
FUNDING
Asgency Amount

UNDP/World Bank
(Phase I. April 1983 - December 1983)
GTZ (Phase II: March 1984 - August 1984)
PUBLICATIONS RESULTING FROM THE RESEARCH
1, Monitoring and Maintenance of Treated Water Quality in the San Juan Lagoons
Supporting Aquaculture.

{UNDP/World Bank/GTZ Integrated Resource Recovery Project GLO/80/004) Final
Report of Phases I-11

22



Demonstration Project of Nonconventional Systems of Sanitation
Applied to Marginal Urban Areas

OBJECTIVES

To improve the sanitary conditions of marginal urban areas, develop low cost
appropriate technologies, and train Peruvian professionals.

METHODS AND APPROACHES

To establish a working group that implements a program for a) improvement of the
bacteriological quality through chlorination and permanent control of the water; and b)
construction of ventilated dry latrines and absorbent pits with reduced discharge toilets. The
active participation of the community is considered in this work to attain self administration
and a program of civic sanitary education of the population,

RESULTS AND CONCLUSIONS
None yet.
OTHER DATA
Investigator(s): Alberto Florez Muiioz, Maria Luisa C. de Espérza

Institution: Pan American Center for Sanitary Engineering and
Environmental Services (CEPIS)

Country: Peru

Technical Program
Responsible: Environmental Health Services/CEPIS

Duration: 1985 - 1986

FUNDING

Agency Amount
PAHO/WHO/CEPIS USE 11,000 {per year)
Ministry of Health of Peru Us$ 1,000

TOTAL US$ 23,000

PUBLICATIONS RESULTING FROM THE RESEARCH

1. "Asistencia Técnica para una Construccién de Unidades de Demonstracién de
Saneamiento Bésico para el Pueblo de Huayc4n", by Eng. Ruy Gomes do Rego. Lima,
July 1985.

23



Evaluation of the Efficiency and Operational Requirements of a
Anaerobic Reactor with Rising Flow and Sludge Layer

OBJECTIVES

Departing from the hypothesis that an up flow anaerobic bioclogical reactor (UABR)
reactor is highly efficient in removal of BOD, the performance of a UABR constructed in San
Juan de Miraflores, Lima, Peru, will be evaluated on a pilot scale (1-3L./sec). The removal of
BOD, colifecals, and other parameters will be measured. The optimal form of operation of the
reactor will be determined, chiefly in relation to the elimination of excess sludge. The
advantages and disadvantages of the natural maturation of the reactor versus the use of inocula
from other reactors will be evaluated.

METHODS AND APPROACHES

A bibliographical research will be made and meetings held with investigators having
experience in this field. An experimental reactor will be constructed and a multidisciplinary
team (two sanitary engineers, one chemist, one biochemist, and one electromechanical
technician) in charge of developing the protocol and carrying out research constituted.

RESULTS AND CONCLUSIONS

The construction of the experimental reactor is being finished. Preliminary contacts
have been made with persons responsible for carrying out the study.

OTHER DATA
Investigator(s): Rodolfo Sdenz, Coordinator, Maria Luisa de Esparza,
Ruddy Noriega, Mauricio Rico, Guido Canales
Institution: Pan American Center for Sanitary Engineering and
Environmental Science (CEPIS), Servicio MNacional de
Agua Potable v Alcantarillado (SENAPA), SEDAPAL,
ENTRONC ECOLOGICAL, ITINTEC
Country: Peru
Technical Program
Responsible: Environmental Health Services/CEPIS
Duration; 1985 - 1987 (30 months)
FUNDING
Agency Amount
PAHOQ/WHO/CEPIS USS 40,500

PUBLICATIONS RESULTING FROM THE RESEARCH

1.  Mansur Aisse, Miguel. Tratamiento de desagues domésticos en reactores anaerdbicos de
manto do lodos de flujo ascendente. CEPIS/PAHO/WHQO. Lima, Peru, 1985. 71 p.
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Diagnosis of Vesicular Diseases of Livestock

OBJECTIVES

In order to establish standardized diagnostic procedures on the South American
Continent, a continuous research program has been directed towards adapting virological and
serological techniques in order to develop practical tests for use by national diagnostic
laboratories.

A vaccine made with one particular Foot-and-Mouth Disease (FMD) virus strain may
be satisfactory for use in a certain area, but may not adequately protect livestock of other
regions in the same country or in neighboring countries.

To ensure vaccine effectiveness, a well-functioning monitoring system is needed to
examine a large number of field strains. Moreover, it is important to recognize
epidemiologically important strains in order to determine if these emerging field strains are still
covered by the immunogenic characteristics of the vaccine strains.

Close cooperation between the Member Countries and the Center has made it possible
to identify the FMD virus subtypes present in the field, and to study their immunological
relationship with the virus strains used in the production of vaccines.

FMD virus strains in South America have been identified precisely by using
epidemiological information in combination with modern virological, serological and
biochemical procedures. The focus of the study will be on the identification of new wvariants
of strains of the virus that may appear in the field and a study of its behavior, evolution and
fate. The study will allow a more precise characterization of FMD vaccine variants in the field
in South America and combined with epidemiological, serological and biochemical studies, it
may be possible to establish the origin of the field strains. A precise knowledge of the South
American strains is of great importance in relation to outbreaks which may oceur in other parts
of the world.

METHODS AND APPROACHES

Field samples received at the Center are first examined by the CF and neutralization
tests. If any doubt arises in repard to a possible lack of cross protection with the strains used
for vaccine production, the mouse protection test is carried out using the Center’s serum bank
for reference,

Fingerprinting of the RNA genome is performed as described by La Torre et al.
Briefly, the viral induced RNA produced during infection of BHK cells is labeled with P32 in
the presence of Actinomycin D. The single stranded labeled-viral RNA is digested with Tl
RNase and the resulting oligonucleotides are electrophoretically separated on one- or
two-dimensional polyacrylamide gels. The samples are visualized by autoradiography of the
gels.

For better identification of antigens and antibodies of vesicular diseases, the ELISA
technique is employed. Apropriate antisera conjugates with peroxydase are prepared and
different preparations of normal, purified and concentrated antigens are tested. For antibody
determination the indirect ELISA test sandwich technique is tested.
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RESULTS AND CONCLUSIONS

A study of an attenuated strain of FMD virus was completed. The 01 Campos FMD
virus strain was modified by successive passages in chicken embryos; the object of the
biochemical analysis was to determine the molecular mechanisms of attenuation.

The biochemical study analysed T1 RNase resistant fragments in one as well as
two-dimensional (fingerprinting) gels., This allowed the localization of various differences at
the genome level,

The study also included two-dimensional analysis for demonstrating that the wviral
polypeptide P100, precursor of the the viral polymerase, has a lower molecular weight in the
modified virus. With this methodology, it was also possible to detect changes in other viral
polypeptides as well as marked differences in the pl of the proteins of the purified virion.

A study of the variation in the size of the poly C tract of the FMD virus was also
completed. The poly C sequence is localized at 400 nucleotides from the 5th end of the
genome; the length varies between 80 and 200 nucleotides. The relevance of the modifications
of the length to the biological functions are not known yet. For this purpose, the serological
and biological properties of two C3 Resende (prototype Argentina) strains were studied. The
only detectable difference is the length of the fragments of that poly C tract, the length of this
fragment of the C3 virus was also analyzed from viruses isolated in the field or from other
laboratories.

The results indicate that the poly C length is highly variable in certain closely related
virus strains. These variations, therefore, are not related to virulence, at least in this case, as
was previously stated by Harris and Brown.

Studies are continuing with field strains of epidemiological importance from South
America through antigenic and biochemical characterization in order to detect correlations
between antigenic changes and the molecular structure of the virus.

A field strain, A Sao Carlos/84 from the State of San Paulo, Brazil was studied for it's
serological relationship with the A vaccine strains A24 Cruzeiro and A Venceslau. This strain
differs from these vaccine strains, but a revaccination with A24 Cruzeiro gives acceptable
protection. The distribution of this strain in the field has been limited and it has not been
identified after February 1985,

A new field strain A Sabana-Colombia/85 was compared antigenically with the A24
Cruzeiro vaccine strain. It differs from the vaccine strain, but sera from animals revaccinated
with the A24 Cruzeiro strain indicated adequate protection.

Different preparations of hyperimmune sera obtained in guinea pigs through infection
or infection by hyperimmunization with live virus and through immunization with inactivated
and purified 1408 antigen were compared for specificity. The serological tests indicate that the
hyperimmune sera prepared with purified 1408 antigen are more specific than the other sera.
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The ELISA test was studied with several antigen preparation crude and purified by
sucrose or cesium chloride density gradient. For FMD virus, the cesium chloride density
gradient prepared antigen showed the least specificity. With the VS virus, the antigen can be
peileted by high speed centrifugation for one hour,

OTHER DATA
Investigator(s): Dr. Raual Casas Olascoaga, Dr. Albino Alonso
Fernandez, Dr. Magnus Stael Sondahl, Dr. Paulo Auge
de Mello, Dr, Horacio Barahona, Dr. Ivo Gomes and
Dr. Hans G. Bahnemann
Institution: Pan American Foot-and-Mouth Disease Center
(PANAFTOSA)
Country: Regional
Technical Program
Responsible; Veterinary Public Health/PANAFTOSA
Duration: Continuous
FUNDING
Agency _Amount
PAHO/WHO US$ 62,000

PUBLICATIONS RESULTING FROM THE RESEARCH

1. Costa Giomi M.P,, LE. Bergmann, E.A. Scodeller, P. Auge de Mello, 1. Gomes, and J.L.
La Torre. Heterogeneity of the Polyribocytidylic Acid Tract in Aphthovirus: Biochemical
and Biological Studies of Viruses Carrying Polyribocytidylic Acid of Different Lenghts.

Journal of Virology, September 1984, p. 700-805.

2. Jose M. Parisi, Patricia Costa Giomi, Pablo Grigera, Paulo Auge de Mello, Ingrid
Bergmann, Jose La Torre, and Eduardo A. Scodeller. Biochemical Characterization of an
Aphthovirus Type 0l Strain Campos Attenuated for Cattle by Passages in Chicken
Embryos. Virology 147, p.61-71. 1985

3. P. Auge de Mello, R.C. Olascoaga, M.P. Costa Giomi, A. Alonso Fernandes, J L. La Torre
and LE. Bergmann. RNA Fingerprinting of South American Prototype Aphthovirus
Strains. Vaccine (In press).

4. Alonso Fernandez, A. & Sondahl, M.S. Caracterizacion antigenica de varias cepas del
serotipo Indiana de estomatitis vesicular aisladas en Brasil. (Manuscrito 140). Congreso
Panamericano de Veterinaria y Zootecnia. V Congreso Argentino de Ciencias Veterinarias
23-27 September 1985. Conferencia y comunicaciones libres, 193A.

5. Fernandez, G., Mazzuca, G., Fernandez, E., Pifion, E., Alonso Fernandez, A. Estudios

antigenicos e inmunogenicos de la cepa del virus C Argentina/84. Meeting Technical
Committee, Europ. FMD Comm., FAQ, Rio de Janeiro, 1985.
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Foot and Mouth Disease Vaccine Production and Control

OBJECTIVES

To select Foot-and-Mouth Disease (FMD) virus strains that have a good immunizing
spectrum against field strains and antigenic stability for vaccine preparation in South America.

To determine optimum conditions for FMD antigen production, inactivation,
purification, concentration and stabilization of the antigen.

To produce, purify and concentrate the antigen for vaccine formulation under optimal
conditions that least affect the stability and immunogenicity of the viral protein.

To continue the development of vaccine control procedures and vaccine production
methods compatible with the infrastructure of the animal health services in South America, and
in particular, with the national FMD control programs.

. To develop standards for FMD vaccine control that assures the livestock industry the
availability of vaccines that immunize a high percentage of vaccinated animals, and at the same
time, protects vaccine producers from rejecting batches of effective vaccine.

To continue the development of vaccine potency control methods that do not require
inoculation or exposure of large domestic animals to FMD virus.

To study the possible presence of oil residues or deposits in meat and organs of
vaccinated cattle and swine.

METHODS AND APPROACHES

The Center's pilot plant annually produces 6,000,000 doses of trivalent oil adjuvanted
vaccine to respond to the official requests from the countries. Even though the procedures
used for production and control are standard and well known, it is possible to improve the
methodology in accordance with the proposed objectives of the present project.

RESULTS AND CONCLUSIONS

In order to improve cell culture conditions and virus yields, the treatment of bovine
serum for cell cultures with polyethylen glycol (PEG) was introduced on a pilot scale. Further
improvements in filtration techniques for cell culture media with membrane filter cartridges
resulted in increased antigen production.

The purification procedure using viral suspensions was improved through a
micronization process, which gives a more intimate mixture of the viral suspension with
chloroform. This enhances the removal of cellular lypoproteins and reduces the amount of
undesirable proteins in the antigen preparation.

The production of better antigens with higher antigenic mass will allow the
preparation of more potent vaccines without the need to concentrate antigens. This will also
avoid problems with anaphylactic reactions after vaccination, which have been observed in
vaccines with concentrated antigens.

Further studies on cell culture conditions, vaccine preparation procedures and process
control are in progress.
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Samples from the subtype C Argentina/84 epidemic were studied against sera from

animals vaccinated with the standard vaccine strains C3 Rsende and C3 Indaial. This study
indicated that there were antigenic differences and it was necessary to revaccinate the animals
with the C Argentina/84 strain for adequate protection,

Likewise, samples from the A Sabana-Colombia/85 were studied against sera from

animals vaccinated with the standard vaccine strain A24 Cruzeiro. Onily sera from animals
revaccinated with the A24 Cruzeiro vaccine indicated some moderate protection.

OTHER DATA
Investigator(s): Dr. Raul Casas Olascoaga, Dr. Hans G. Bahnemann,
Dr. Julio Mesquita, Dr, Albino Alonso Fernandez, Dr.
Magnus Stael Sondahl and Dr. Ivo Gomes
Institution; Pan American Foot-and-Mouth Disease Center
(PANAFTOSA)
Country: Regional
Technical Program
Responsible: Veterinary Public Health/PANAFTOSA
Duration; : Continuous
FUNDING
Agency Amount
PAHO/WHO US$ 57,000

PUBLICATIONS RESULTING FROM THE RESEARCH

1.

H.B. Bahnemann and J.A. Mesquita., Qil adjuvant vaccines against Foot-and-Mouth
Disease. Paper presented at the 10th Panamerican Veterinary Congress, Buenos Aires,
Argentina, Sept. 23-27, 19835.

Alonso Fernandez, Casas Olascoaga, R., et al. La produccién y el control de calidad
de la vacuna antiaftosa en America del Sur, Bull. CPFA (in Press).

Viana Filho, Y.L., Fernandez, G., Ravison, J.A., Durini, L., Alonso Fernandez, A.
Correlation between 50% bovine protective dose (BPD50) and percentage protection
against foot generalization (PG) in FMDV wvaccine potency. Meeting Technical
Committee, Europ. FMP Comm., FAO, Rio de Janeiro, 1985.
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Geographical Regionalization of Foot-and-Mouth Disease

OBJECTIVES

To identify regional ecosystems according to the epidemiological characteristics of
Foot-and-Mouth Disease (FMD),

To elaborate epidemiological! models of wvesicular diseases according to livestock
production forms and ecological factors.

To characterize the risk of introduction of FMD into FMD free countries.

To select regional control strategies of FMD that account for the spatial behavior of
the disease and results in more effective programs.

METHODS AND APPROACHES
The geographical pattern of a disease is usuvally graphically displayed on a map.

The statistical technique of cluster analysis is applied to find groupings of "n" areas into
clusters (geographic aggregations). The clusters are determined by iterative methods, taking
into account the geographical contiguity of the Omega endemism index.

In South America, the spatial distribution of FMD coincides with the distribution,
management and trade of the Iivestock industry and with the identification of regional forms
of livestock. Each production form has its own management production factors (natural
resources, capital, work and technology), which, in turn, exert their influence on the trade in
animals and in determining the behavior of FMD.

The basic methodologic criteria used to explain the behavior of FMD in different
ecosystems implies the adequate selection and integration of indicators on the composition and
dynamics of livestock production which permit the identification and characteriztion of
extensive livestock production systems on the South American Continent. Geographical
subdivisions with similar indicators are homogeneous grazing ecosystems. These concepts are
applied in nearly all countries on the Continent. About 10 indicators are being considered in
the application of multivariate statistical techniques using the PDP11/34 computer of the
Center.

RESULTS AND CONCLUSIONS

A methodology was established for the characterization of the regional behavior and
incidence of FMD and for types of agriculture and livestock management. Indicators that were
proposed for some time, were perfected and successfully applied.

The application of statistical techniques using multivariate analysis to establish the
limits of homogeneous regions, considering the relative weight of ecological and
socio-economic factors of the agriculture and livestock organization were shown in detail.
With the cooperation of the Center, all countries of South America have considered production
factors in the regional characterization of FMD ecosystems.
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OTHER DATA

Investigator{s): Dr, Ratl Casas Olascoaga, Dr. Vicente M. Astudillo,
Dr. Felix Rosenberg and Dr. Jaime Estupinan

Institution: Pan American Foot-and-Mouth Disease Center
{PANAFTOSA)

Countrv: Regional

Technical Program

Responsible: Veterinary Public Health/PANAFTOSA

Duration: Continuous

FUNDING
Agency Amount
PAHO US$ 12,000

PUBLICATIONS RESULTING FROM THE RESEARCH

1.

Astudillo, V.M. & Rosenberg, F.I.,, Relationships between animal viral diseases and
socio~economic development. Rev. Sci. Rech. Off, Int. Epiz. 2(4), 1013-1036, 1983.

Astudillo, V.M., Formas de organizacao da producao como determinantes de risco de febre
aftosa. A Hora Veterinaria Ang 3, No. 17, 1984.

Astudille, V.M., Dias, L.E., Muzio, F., Figares, L., Sallua, S., Lyford-Pike, V.J., Da Silva,
A M., Geographic clusters of Foot-and-~Mouth Disease {FMD), Presented at the III Intern.
Symp. Veterinary Epidemiology and Economics. Arlington, Virginia, USA, 6-10 Sept.
1982,

Obiaga, I.A., Rosenberg, F.J., Astudillo, V.M., Goic, R., Characteristics of livestock
production as a determinant of FMD ecosystems. Bltn, Centro Panam, Fiebre Aftosa
33-34:43-52, 1979,

Rosenberg, F.J., Astudillo, V.M., Evaluation of alternative strategies for Foot-and-Mouth
Disease control in Paraguay. In Ellis, Shaw and Stephens, eds. New Technigues in

Veterinary Epidemiology and Economics. Univ. of Reading 1976.

Rosenberg, F.I., Goic, R., Programas de control y prevencién de la fiebre aftosa en las
Americas Bltn, Centr. Papam. Fiebre Aftosa 12:1-22, 1973.

Astudillo, V.M., Estupinan, J., Rosenberg, F.J., Da Silva, IJM., Dora, J.F., Vesicular
Stomatitis in South America. Description of data taking from the Continental wvesicular
diseases surveillance system. (In press.)

Rosenberg, F.J., Astudillo, V.M., Goic, R., Regional strategies for the control of FMIx

An ecological outlook. Progc,_$S In m t. Epid. Econ. Aaustralian Bureau of
Animal Health. Canberra; 587-596, 1979,
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Operational Aspects of Foot-and-Mouth Disease Programs and their Impact

OBJECTIVES

Improve the effectivenes and efficiency of national Foot-and-Mouth Disease (FMD)
programs,

To assess the physical losses caused by FMD in cattle and economic losses to the
livestock property.

METHODS AND APPROACHES

Current economic conditions have indicated a need for the rationalization and
evaluation of FMD programs in order to increase their efficiency and reduce operational costs.

With the exception of a rough estimation, little information for physical losses from by
FMD is availiable, Several studies have been made with more or less theoretical models, but
field data are used in this study which has characteristics similar to prospective epidemiological
studies. Groups of cattle (cases) with FMD and groups of cattle without FMD (controls) were
followed for 12 months. During this time, cattle production was systematically evaluated.

RESULTS AND CONCLUSIONS

Vaccination cost methodology has been developed and studies on vaccination unit costs
carried out in Paraguay. Development of computing algorithms for the optimization of
veterinary assistance and vaccination procedures in the field is in progress.

A study was carried out in FMD endemic areas of Brazil where the cattle population
was systematically vaccinated to evaluate the losses from FMD. The susceptibility of cattle was
not high in the areas selected for study: south of the State Rio Grande do Sul, east of the State
of Sao Paulo, and a dairy area in the north of the State of Rio de Janeiro.

The sample of meat cattle in Rio Grande do Sul contained 28 herds with 644 animals,
the sample in Sao Paulo, 2] herds with 597 animals, and the sample of dairy cattle in Rio de
Janeiro, 36 herds with 1024 animals.

With regard to milk production, it was concluded that significant losses occur in
diseased cows compared to similar healthy cows. The losses are most pronounced in cows up to
the fourth lactation period, and less so in cattle after the 5th-7th calving. Within a lactation
period, the losses were clearly higher during the first week but decreased towards the end of
the lactation,

Significant losses in meat production or body weight loss were also observed in the
FMD affected group of steers when compared with similar non-affected steers. Live weight
loss was more pronounced in young animals, but decreased in adult animals. The estimated
time needed for recovery of the weight loss was greater in the areas of the study with
predominantly Zebu catile than in those with European breeds.
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OTHER DATA

Investigator(s): Dr. Rail Casas Olascoaga, Dr. Felix Rosenberg,
Dr. Vicente M. Astudillo and Dr. Jaime Estupifian

Institution; Pan American Foot-and-Mouth Disease Center
{(PANAFTOSA)

Country: Regional

Technical Program

Responsible: Veterinary Public Health/PANAFTOSA

Duration; Continuous

FUNDING
Asgency Amount
PAHO USs 8,000

Inter-American Development Bank

Ministry of Agriculture, Brazil

PUBLICATIONS RESULTING FROM THE RESEARCH

1.

Astudillo, V.M., De Gauto, M.T., Wanderley, M.; Caballero. B., The cost of
Foot-and-Mouth Disease vaccination in Paraguay. Bltn. Centr. Panamericano Fiebre
Aftosa, 23-24: 17-23, 1976

Astudillo, V.M.: Auge, PM,, Cost and effectiveness analysis of two Foot-and-Mouth
Disease vacination procedures. Bltn, Centro Panamericano Fiebre Aftosa, 37-38; 53-63, -
1980.

Estudio de perdidas de produccion y productividad en ganado con fiebre aftosa. Report
of a Meeting on Technical Cooperation ATN/TF-1525-RE BRA/3203-3204. Ministry of
Agriculture Brazil, IDB, PAHO/PANAFTOSA. 1984,

Fontelles Thomas, A.C. & Negreiros G., F.J. Metologia do sistema para analise de perda
na producao de leite em rebanho bovino com febre aftosa. (Unpublished).

Machado, Jr,, Malaga, H., Orlando, E.O., Barros, L., Freire de Faria. J. Perdas em
producao e produtividade de gado bovino com febre aftosa no Brasil. Abstract. Presented
at the First International Conference on the the Impact of Viral Diseases on the
Development of Latin American Countries and the Caribbean Region, Rio de Janeiro,
Brazil 21-26 March 1982, In: Aanais/Abstracts, p. 35, 1982.

Negreiros, F., Gomes, A.C., Fontellos Thomaz, A.C. Loss in milk production due to
Foot-and-Mouth Disease in a dairy herd. A statistical analysis. In: Third Intern. Symp.
Veterinary Epidemiology and Economics, Arlington, Virginia, USA 6-10 Sept. 1982. pp.
206-209, 1983,
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Negreiros G., F.J. & Fontellos Thomaz, A.C. Analise estatistica de perda em producao de
leite por febre aftosa em rebanho bovino - Estudo de um caso. (Unpublished).

Obiaga, J.A. Analisis del efecto de la Fiebre aftosa sobre un rebafio de novillos.  Estacion
de Dom Pedrito, Rio Grande do Sul, Brasil. (Unpublished).
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A Survey on the Needs of Elderly Persons
OBJECTIVES

To know the socioeconomic and health characteristics of elderly persons. It is hoped
that the study’s results will constitute the basis for the establishment of policies, plans, and
programs for elderly persons,

METHODS AND APPROACHES

The study (which also includes 11 other countries) employs a household survey of a
sample of the population 60 years of age and older, urban or total, in accordance with the
decision of each country.

RESULTS AND CONCLUSIONS

The study is in progress.

OTHER DATA
Investigator(s): Dr. Elias Anzola Pérez
Institution: National Institute of Geriatrics and Gerontology,
Venezuela
Ministry of Planning, Trinidad and Tobago
Country: Venezuela and Trinidad and Tobago
Technicg] Program ' ‘
Responsible: Adult Health Program
Duration: 1985 - 1986
FUNDING
Agency Amount
PAHO/WHO US$ 32,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
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Nosocomial Infection (Control and Surveillance)

OBJECTIVES

To undertake prevalence and cost analysis studies of infections in hospital patients.

METHODS AND APPROACHES

Patients’ notes are reviewed to identify infections and classify them on the basis of
being community-acquired (those infections present on admission of patient) or hospital
acquired, those infections acquired in hospital. Hospital-acquired infections are further
subdivided into active ie. those being treated at the time of the study, or inactive, Standard
definitions of infections are used {based on material from the Centers for Disease Control in
Atlanta, Georgia). Boarders or patients remaining in the hospital only for social reasons and
admitted on the day of study are excluded. Data are also collected on surgical procedures, and
on the use of intravenous, respiratory and bladder equipment on patients in order to identify
any relationship with hospital-acquired infecions.

RESULTS AND CONCLUSIONS
Study in progress.
OTHER DATA :

Investigator(s): Dr. Christopher Bartlet, Dr. Carol Boyd-Scobie, Dr.
Mirta Roses, Nurse Sherlyn Monteil

Institution: Caribbean Epidemiology Center (CAREC)

Country: Trinidad, Jamaica, Antigua, St. Lucia

Technical Program
Responsible: Health Situation and Trend Assessment/CAREC

Duration: 1985 - 1987
FUNDING

Agency Amount
U.S.A.LD. US$ 290,430

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
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Cold Chain Testing Program
OBJECTIVES

To test refrigerators, freezers and cold boxes to determine if they are capable of
storing vaccines at temperatures of +0°C to +8°C (refrigerators/cold boxes) and at -15°C to
-20°C (for freezers) in ambient temperatures of +32°C and +43°C.

METHODS AND APPROACHES

Using a testing chamber whose temperature is set at +32°C or +43°C, all refrigerators,
freezers, cold boxes, and ice makers are monitored to verify if the proper temperatures are
obtained and maintained. Each testing cycle lasts an average of 60 days during which all
equipment is submitted to the following performance tests:

{a) The stable internal temperatures under normal operating conditions to include
freezing of ice-packs,

{b) The length of time the refrigerator/freezer can maintain internal temperatures
below +10°C when the power supply is removed.

{c) The ability of ice-pack freezers or freezing compartments of refrigerators to
freeze cold packs within a 24-hour period.

In the case of ice-pack freezers, only the following tests are necessary:
(a) The freezing capacity at +32°C and +43°C ambient,

(b) Ice-loss measurement at +32°C and +43°C ambient, given time intervals of 6, 12
and I8 hours.

(¢} Chest freezers are tested only for their capability to maintain either vaccine or
pre-frozen ice-packs at -15°C at ambient temperatures of +32°C and +43°C,

‘RESULTS AND CONCLUSIONS

All test results on equipment which passed the testing protocols are published in the
WHO/UNICEF product information sheets and EPI/CCIS reports from WHO/Geneva. In
addition, test results which have operational significance for field workers are published in the
EPI Newsletter.

OTHER DATA
Investigator(s): Mr. Peter Carrasco, Dr. Ciro de Quadros
Institution: Universidad del Valle, Cali
Country: Colombia

Technical Program
Responsible: Maternal and Child Health/Expanded Program on

Immunization (EPI)

Duration: 1981 - present
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FUNDING

Agency -Amount

WHQ/Geneva USSE 130,000

PUBLICATIONS RESULTING FROM THE RESEARCH

WHO/UNICEF Product Information Sheets, SUPDIR 55 AMTS5 1985, WHO/UNICEF.
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Guidelines for the Process of Development of Physical Resources in Health
OBJECTIVES

In general, to provide an instrument for research and planning in a rational and
coordinated form the development of physical resources in health in countries of the Region.

Specifically: to promote interdisciplinary participation among groups devoted to
solving problems of physical resources in health; to rationalize decision making concerning
investments in the health sector; to provide methodological guidelines to enable alternative
solutions, without presenting finished models or numerical indicators; to provide a teaching and
learning instrument for manpower training;, to contribute to the selection of appropriate
technologies so as to initiate a process of standardization at the level of the responsible
institutions, and to focus on the development of physical resources both in new projects and in
the adaptation of the installed existing physical capacity.

METHODS AND APPROACHES

Each participating center will prepare a detailed plan of work to develop guidelines
for its assigned topics. Working groups will be established to prepare guidelines and observe
the level of progress.

Each guideline will undergo a period of internal testing and evaluated at the
international level for 6 months. A total of 24 guidelines will be developed -- CIRFS will
prepare 6 guidelines and 7 others jointly; UNICAMP will prepare 4 guidelines and 4 others
jointly; FNH will prepare 7 guidelines and two others jointly.

Working groups will advise and orient staff of health ministries and social security
institutions in the planning of physical resources in health as needed.

RESULTS AND CONCLUSIONS

None yet.
OTHER DATA

Investigator(s): Dr. Jorge Castellanos, Eng. Angel Viladegut

Institution: Center for Research on the Planning of Physical
Resources in Health (CIRFS), University of Buenos
Aires, Argentina;
Center for Bio-Physical Engineering, State University
of Campinas (UNICAMP), Brazil;
National Hospital Fund, Ministry of Health (FHN),
Colombia

Country: Argentina, Brazil, Colombia, and others

Technical Program

Responsible: Health Services Development

Duration; 1985 - 1987

39



FUNDING

Agency Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

Forthcoming guidelines.
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Study of the Characteristics of the Organization of Medical Care in
Latin America

OBJECTIVES

To provide the Member Countries and the Secretariat of PAHQO with an informative
and up-to-date basis on which to determine priorities in technical cooperation and future
studies of greater depth in specific aspects of the organization and delivery of medical services.

To identify areas and opportunities where the countries could mutually benefit from
their experiences so that PAHO can promote and facilitate such an exchange,

METHODS AND APPROACHES

A working group met in Washington, D.C,, in April 1984 and prepared guidelines to
serve as a working document to orient the studies mentioned. )

At the country level and with advisory services from the local PAHO offices, national
groups were formed and made responsible for carrying out the case studies.

The comparative study, based on case studies, was begun in 1985 in Washington, D.C.
and is expected to be completed in April 1986.

The study in the Caribbean would follow the same methodology, and include a
questionnaire to ensure more uniformity of the case studies. These studies would be initiated
in the English-speaking Catibbean and Haiti in 1986.

RESULTS AND CONCLUSIONS

The areas considered to be of interest and expected to become topics for the
comparative analysis are: extension of medical care coverage; efficient use of resources for the
delivery of services; and effectiveness of these services in relation to health needs at the level
of the community and the home.

Two other topics of interest, which are closely interrelated, are the political, social,
and economic context within which medical care is provided and the participation of the
population in the identification and solution of its health care needs.

For the case studies, six areas of analysis were identified:

a) The organization of medical care; b) its administration; ¢) its financing; d)

availability and distribution of human resources; e) availability and distribution of physical
resources; and f) the technology utilized for the delivery of medical care.
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OTHER DATA
Investigator(s):

Institution:

Country:

Technical Program
Responsible:

Duration:

FUNDING

Agency
PAHOQ/WHO

Dr. Jorge Castellanos, PAHQ/WHQ  Country
Representatives

Health Ministries and Social Security Institutions
Argentina, Bolivia, Brazil, Chile, Colombia, Cuba,

Costa Rica, Dominicam Republic, Ecuador, EI
Salvador, Guatemala, Honduras, Mexico, Nicaragua,

7 Paraguay, Peru, Uruguay

Health Services Development

1984 - 1687

Amount

PUBLICATIONS RESULTING FROM THE RESEARCH

Néne.
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Sub-Regional Project for Central America and Panama -
Strengthening and Development of the Engineering and Maintenance Services of
Health Establishments

OBJECTIVES

To contribute to improving the levels of health of the population by strengthening and
developing engineering and maintenance services with the purpose of ensuring safe operation
and the effectiveness, functionality, and timeliness required by the health services.

The project will include programs for technical cooperation, training, recovery of
equipment, studies and research, and technological exchange with an aim to improve the
operating capacity of the health infrastructure. In addition, to revise and formulate strategic
policies, plans, programs, systems, methods, standards, and budgets for maintenance; to
reorganize the structure, organization, and utilization of resources; to develop programs for
preventive and corrective maintenance, logistics, and administration; supervision and control of
activities; to support and participate in operations research of the health services in order to
reduce costs; to collaborate in the design for the construction and equipping of workshops,
inventory of physical infrastructure, to train 280 technical instructors (40 for each country)
through courses-workshops in different sub-specialties at the sub-regional level; to train 5,600
technicians (800 for each country) in areas that the countries identified as having priority;
recovery, reconditioning, and replacement of equipment; to strengthen the mechanisms for
communication and exchange of technical information; to carry out a comparative analysis of
health institutions in local courses-workshops; research proposals and appropriate technology,
and computerized data procedures.

METHODS AND APPROACHES

The Project is made up of national components, which are oriented toward the
development and strengthening of engineering and maintenance programs and to operations
research of the health services at the level of each country, and sub-regional components,
which include activities of cooperation and common effort for the achievement of the proposed
objectives.

The national components are the fields of priority action where the sub-regional
project can act with an expectation of producing concrete results in a reasonable period of
time, since it was designed on the basis of the national maintenance programs which it
promotes, complements, and provides a contribution for research, organization,
implementation, and coordination.

A Technical Meeting for the Maintenance of Health Establishments was held in
November 1985 in Guatemala to establish a Plan of Work for the initiation of the sub-regional
project; it was attended by authorities from the health ministries and social security institutes.

RESULTS AND CONCLUSIONS

Study in progress.
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OTHER DATA

Investigator(s):

Institution;

Country:

Technical Program
Responsible:

Dr, Jorge Castellanos and Eng. Angel Viladegut

Health Ministries and Social Security Institutes of the
countries of Central America and Panama

Belize, Costa Rica, El Salvador, Guatemala, Honduras,
Nicaragua, and Panama

Health Services Development

Duration: 1985 - 1990
FUNDING
Agency Amount
PAHO;/WHO
Government of the Netherlands (Holland) USS$ 3,300,000

Training of the maintenance staff in
the area of bio-physical equipment:

France and Spain

PUBLICATIONS RESULTING FROM THE RESEARCH

Guidelines forthcoming,
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Study of the Consumption of Drugs in the Comparative
DDD (Daily Defined Dosage) System of Costa Rica in 1982, 1983, and 1984
in Areas with Similar Geographic, Ethnic, and Infrastructure Characteristics

OBJECTIVES

To determine the consumption of drugs in the DDD system and to carry out studies
comparing different areas of the country having similar characteristics.

METHODS AND APPROACHES

The DDD of selected pharmaceutical products on the Basic List of Drugs of the CCSS
was determined. On the basis of the prescriptions dispatched by pharmacies of the institution,
the number of milligrams of the product consumed was determined. With these data,
consumption for the years 1982, 1983, and 1984 in the DDD System was estimated. Different
geographical areas were chasen in order to observe behavior in consumption of the drugs.

RESULTS AND CONCLUSIONS

The increase or decrease in the consumption of drugs studied was sometimes explicable
on the basis of recent incorporation into the Therapeutic Form or by restrictive prescription
policies. Comsumption of many of the products was stable during the study period. However,
very important increases in consumption of certain drugs were noted without being sustained
by epidemiological data. The information received will be of assistance in programs for
pharmacological control since it makes it possible to detect the existence of high rates of
consumption of drugs that expose patients to unnecessary risks. Additional studies are required
in order to explain the large differences in consumption detected among areas with similar
characteristics.

OTHER DATA
Investigator(s): Dr. Albin Chivez Matamoros, Dr. Edgar Dompe

Pineda, Mr. Guido Barrientos Alfaro, Mrs. Elizabeth
Carvajal Césedes

Institution: Caja Costarricense de Seguridad Social {(CCSS)
Country: Costa Rica
Technical Prosram
Responsible: Health Policies Development/Essential Drugs and
Vaccines
Duration: 1984
FUNDING
Agency _Amount
FAHO US$ 5,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
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Research on the System of Essential Radiology (SER)

OBJECTIVES
The project’s objectives are:

To determine the number of radiological studies required at a regional or university
hospital (having a radiology service) that can be served by the Basic System of Radiology or
System of Essential Radiology (SER);

To determine the number of studies that can be made by the SER at 2 hospital that
does not have a specialized radiologist;

To determine the number of suitable radiological diagnoses that can be made at a local
hospital with the SER or at its first level of reference;

To establish how many patients who need emergency radiological service can be served
with the SER;

To establish comparisons between the SER and traditional radio-diagnosis services at
hospitals of equal level and similar characteristics in terms of number, cost, and quality of
X-rays;

To analyze and quantify the accuracy of radiological diagnoses made by local medical
personnel;

To quantify, through an analysis of the services provided, the contribution of the
system of basic radiology in solving health problems at the primary care level; and

To develop, through operational analysis of the system, objective information referring
to personnel needs. :

METHODS AND APPROACHES

A comparison will be made between services having similar characteristics with regard
to: a) existence of an SER, and b) existence of a traditional radiological service, with a
technician but no specialized radiologist.

Four services with SER in operation in Amagé, Caramanta, Campamento, and at the
Castilla Intermediate Hospital Unit in Medellin, Colombia were selected. For purposes of
control and comparison among themselves, communities with radiology services were also
selected in the department of Antioquia.

Each of the control units will apply a methodology identical to the one adopted for the
follow-up of the units with an SER, including a stratified random sample of X-rays by type of
radiological study.

Each of the communities will be the subject of a retrospective and prospective study
for each year before and after the operation of the SER.

In addition, the project includes the study and critical analysis and evaluation of the
operation of the SER on site.

46



RESULTS AND CONCLUSIONS

To be determined.

OTHER DATA
Investigator(s): Dr. Luis Fernando Duque and Dr. Gerald P. Hanson
Institution: Instituto Nacional de Salud,
Ministry of Health, Colombia
Country: Colombia
Technical Program
Responsible: Health Services Development
Duration: ' 1983 - 1986
FUNDING
Agency Amount
PAHO (1983-1936) US§ 25,000
Instituto Nacional de Salud Colombian pesos 2,487,000

PUBLICATIONS RESULTING FROM THE RESEARCH

Forthcoming.
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Ezeject Field Trial

OBJECTIVES

To compare a single-dose prefilled disposable syringe (Ezeject) with the conventional
needle and syringe in the administration of measles vaccine in the hands of experienced and
non-experienced vaccinators,

METHODS AND APPROACHES

The Ezeject and conventional needle and syringe will be compared in their ease of
administration in terms of time, application and reconstitution. In addition, pre- and
post-blood samples will be analyzed to determine seroconversion rates between children
randomly assigned to receive measles vaccine administered either with Ezeject or conventional
needle and syringe.

Questionnaires will be given to users to determine the acceptability of the Ezeject and
to obtain information of perceived advantages and disadvantages with both technologies.

All experienced and non-experienced vaccinators will be trained in the use of Ezeject
and the conventional needle and syringe.

RESULTS AND CONCLUSIONS

Not available vet.

OTHER DATA
Investigator(s); Dr. Ciro de Quadros, Mr. Peter Carrasco
Institution: National Institutes of Health (NIH), U.S.A.
Country; Guatemala

Technical Program
Responsible: Maternal and Child Health/Expanded Program on

Immunization (EPT)

Duration: September 1985 - June 1986

FUNDING
Agency Amount
National Institutes of Health, U.S.A. (Grant) USS 132,662

PUBLICATIONS RESULTING FROM THE RESEARCH

None
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Prescribing Practices for Hypertension and Diabetes in Government and Private
Clinics in Barbados

OBJECTIVES

This is a drug utilization study to compare anti-hypertensive and anti-diabetic
prescribing in government and private settings.

METHODS AND APPROACHES

Randomly sampled prescription and patient data are studied to answer questions on
drug use in relation to patient setting, diagnosis, patient age, drugs prescribed per patient,
appropriateness of dose regime, cost of treatment, etc.

RESULTS AND CONCLUSIONS

The major differences in prescribing for hypertension were: lower use of
beta-blockers in the hospital clinics (12 and 16%}) than in private offices (33 and 28%); higher
use of diuretics in hospital clinics (56 and 49%) than in private offices (39 and 47%) and
surprisingly high use of menthyl dopa by "walk-in" clinic doctors (28%): higher use of
vasodilators in hospital outpatients (11%) than in private clinics (5%); and higher use of all
other drugs by private doctors.

The major differences in prescribing for diabetes were the very low use of insulin in
private (4%) and "walk-in" clinic (2%) patients compared with hospital outpatients (22%) and
benefit service patients (25%); high use of chlorpropamide by private doctors (54%); high use
-of glibenclamide in the "walk-in" clinic (33%) and higher metformin use at the hospital (32 and
27%) than in private clinics {21 and 20%).

There was a consistent trend for use of less drugs per patient in private offices, and
there was a significantly lower age range of patients attending private offices, compared with
hospital clinics and utilizing the Drug Benefit Service.

Prescription costs were not strikingly different, but private prescription costs appeared
to be kept low by using fewer drugs of greater cost.

These data indicate the importance of education/intervention strategies for doctors in
therapeutics to improve prescribing practices, particularly in private and "walk-in" type settings.

OTHER DATA

Investigator(s): Henry S. Fraser, Lennox Prescod, and Ruthmary Jones

Institution: Queen Elizabeth Hospital

Country: Barbados

Technical Program

Responsible: Health Policies Development/Essential Drugs and
Vaccines

Duration: 1984
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FUNDING

Agencvy Amount
PAHO US$ 15,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
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Health Care Systems for the Adolescent: A Comparative Analysis

OBJECTIVES

The averall objective is a comparative evaluation of the efficiency and effectiveness of
different systems for adolescent health care in the eastern zone of the city of Santiago, Chile,
in the neighborhoods of Penafiolen, La Reina, Providencia, and Los Condes.

Specifically:

To describe sociodemographic characteristics and the social support network for the
adolescent population assigned to the health care centers.

To establish the level of information on the characteristics of the registered adolescent
population.

To describe problems perceived by adolescents and compare them with the profile of
morbidity at each center being studied.

To evaluate the impact of each kind of activity on previously defined problem areas,
with special emphasis on alcohol and drugs.

METHODS AND APPROACHES

The study involves five centers for outpatient care in the eastern zone, each with
different professional human resources and approaches to care:

a) La Reina, has a center for comprehensive adolescent care, with psychiatrists,
pediatricians, psychologists, a social worker, a family guidance counselor, an
occupational therapist, and a recreation specialist.

b) La Faena has basic specialists, general practitioners, and a fellowship holder who
is a specialist in adolescents;

¢) Providencia has basic family-oriented specialists;
d) Los Condes has general practitioners and basic specialists;

e) Penafiolen has groups of professionals that follow the programming standards of
the Ministry of Health.

The sample of adolescent populations {the main ones served by the centers) is made up
of 100 females and 100 males at each center. Activities will include initial diagnosis of the
patients, a survey of adolescents, family APGAR, a questionnaire on adolescent problems, and
administering the Goldberg questionnaire, A random sample of controls will cover students
from the seventh level of the basic cycle through the fourth level of the intermediate cycle,
taken proportionately to the numbers in each neighborhood surveyed. Evaluations will be
made at 6 and 12 months after the intervention for detected problems.

RESULTS AND CONCLUSIONS

In progress.
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OTHER DATA
Investigator(s):

Institvetion:

Country:

Technical Program
Responsible:

Duration:

FUNDING

Agency
PAHO/WHO

Dr. Ramén Forenzano Urzaa, Matilde Magdaleno
Herrera, Carlos Jorge Verdugo Martinez, and Isabel
Ringeling Polanco

Facultad de Medicina, Area Oriente, Universidad de
Chile, Area Oriente, Ministerio de Salud

Chile

Maternal and Child Health

18 months

Amount
US$ 15,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None vet.
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Health Prolblems of Working Children

OBJECTIVES

The overall objective is to determine the magnitude and characteristics of health’
problems of working children.

Specifically:
a) To determine the magnitude and the socioeconomic and demographic characteristics
of the population of working children and their distribution by region and by degree of

urbanization;

b) To identify the areas of activity, occupational categories, occupations, and hours
worked per day by children;

¢) To identify the occupational risk factors to which children may be exposed based on
the type of activity;

d) To identify areas of research for evaluation of specific major problems; and

e) To design and adjust models for solving the problems of working children.
METHODS AND APPROACHES

The study has three stages:

1) To analyze the available data at the Instituto Nacional de Salud and other national
and regional sources in order to establish the demographic and sociceconomic characteristics
and their possible relationship to morbidity in working children, and to compare the health
conditions of working children with those who study and with those who neither work nor

study,

2) To conduct a sample survey of the work centers that use child labor in areas of
higher employment.

3) Design, test, and adjust models to minimize health risks in the three most frequently
employed categories.

RESULTS AND CONCLUSIONS

Work is in the initial phase.

OTHER DATA
Investigator(s): Dr. Enrique Guerrero Medina and Dr. Luis Carlos
Gbémez
Institution: Instituto Nacional de Salud
Country: Colombia
Technical Program
Responsibla: Maternal and Child Health
Duration; 6 months
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FUNDING

Agency . : Amount
PAHO/Research Grants Program Us$ 13,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
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Research on the Organization of Health Services for Care of
Noncommunicable Chronic Diseases

OBJECTIVES

The principal objective is to identify health service structures in order to provide care
for these chronic diseases: cardiovascular disease and rheumatism, (Venezuela); diabetes
mellitus (Costa Rica); and arterial hypertension and diabetes mellitus, (Brazil).

METHODS AND APPROACHES
Brazil

Population surveys were conducted along with surveys at the three levels of complexity
of the services. The referential framework corresponded to the neurological entities of
hypertension and diabetes mellitus.

The population survey is based on the premise that a population determined through
this instrument can show its perception to the afflictions covered by the study and whether
there is any need for health services.

A survey at the different levels of the health service network will identify, at the first
level, how the professionals attend to or refer to these neurological entities. It will identify the
demand for services (consultations) from these diseases and the operative power of this level.

The secondary care level will involve identifying the functioning of referrals and
counter-referrals and identification of the operative character and the degree of complexity of
the patients that present,

Costa Rica

~

The survey is expected to establish whether, for diabetes mellitus, the Administrative
Technical Standards of the Program for the Coantrol of Diabetes Mellitus and WHC Report 727
(Geneva 1985) are being observed.

The survey will be geared toward intensifying the early detection of diabetes,
improving the current training of health teams, establishing the needs of staff in this activity,
and identif ying the operative and organizational capacity of the health services.

Yenezuela

The study will focus on first-time patients at the medical care systems in a chosen
chronological order, and systematizing the following variables: complexity of care, type of
disease, use of services, impact of care, and organization of care.

Thus, an attempt will be made to identify the diagnostic and therapeutic process by
levels based on pathologies.

RESULTS AND CONCLUSIONS

Study in progress.
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OTHER DATA

Investigator(sy: Dr. Ruy Laurenti, Dr. Edmur Pastorelo, Brazil
Dr. Erick Mova, Costa Rica
Dr. Bartolomé Finizola, Dr. Isaac Abadi, Yenezuela

Institution: School of Public Health, San Paulo, Brazil
Departamento de Enfermedades Cardiovasculares de
Barquisimiento, Venezuela
Instituto de Enfermedades Reumadticas de Corocis and
Servicio Endocrinologia de la Caja Costarricense del
Seguro Social, Costa Rica

Country: Brazil, Costa Rica and Venezuela

Technical Program
Rssponsible: Health of Adults/Health Services Development

Duration: 1985 -~ 1987
FUNDING

Agency Amgount
PAHO/WHO US$ 47,720

PUBLICATIONS RESULTING FROM THE RESEARCH

None.
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Methodology for Early Detection of Child Abandonment
OBJECTIVES

1. To identify biological, psychological, social, and ecological risk factors that, upon
validation, will constitute a predictive instrument for child abandonment,

2. Early detection of children exposed to risk factors for abandonment.

3. To utilize the epidemiological approach in the various areas where the child may be
exposed.

4. To offer various political levels an instrument that can be adapted to and applied in
different situations and that makes it possible to adopt strategies for coverage, classification of
family risk, community organization, and research on psychosocial aspects.

METHODS AND APPROACHES

This is a prospective case-control study which will enable the identification of risk
factors and their assessment based on relative risk. The cases are 200 abandoned children, up
to three years of age, who were hospitalized at the Dr. Noel H. Sbarra Hospital by order of 23
different courts for minors, in the Province of Buenos Aires or by the social services. The
control group involves 400 children up to three years of age of the same socioeconomic level,
from the peri-urban area treated at health units in greater La Plata. The information sources
include clinical histories, court files, files of health units, household visits, and interviews. The
data are subjected to constant quality control.

The analysis is based on measures of relative risk related to the conditions of
abandonment. The analysis will be the basis for the predictive instrument, which, after
validation, will be incorporated into care during pregnancy and care of the family and child.
The study will involve a professional multidisciplinary team,

RESULTS AND CONCLUSIONS

In progress.

OTHER DATA
Investigator(s): Dr. Roberto J.M. Mateos and Maria Cristina Alonso
Institution: Dr. Noel H. Sbarra Hospital, La Plata
Country: Argentina
Technical Program
Responsible: Maternal and Child Health
Duration: 1984 - 1986
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FUNDING

Agency Amount
PAHO US$ 10,300

PUBLICATIONS RESULTING FROM THE RESEARCH

None.
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Adolescents in Mexico: A Psychosocial Study of Contraceptive Practices and
Unwanted Pregnancies

OBJECTIVES

To compare sociopsychologic characteristics: family, groups of couples, relations with
sexual partners, personal characteristics and attitudes, knowledge and behavior concerning use
of contraceptives, and demographic variables in three groups of female adolescents: pregnant
adolescents, adolescents showing improper use of contraceptives, and adolescents showing
proper use of contraceptives.

METHODS AND APPROACHES

Several instruments or questionnaires that are suited to the Mexican population will be
utilized for the three groups. For the group of pregnant adolescents, the initial interview is
oriented toward identifying whether pregnancy was desired or not. It will be repeated at 9 and
18 months to record marital status, sexual relations, and use of contraceptives.

For the groups of users and nonusers of contraceptives, all the questionnaires will be
used and repeated at 9 and 18 months to record marital status, sexual relations, and use of
contraceptives.

The analyses will consist of measures of reliability, statistical description of wvariables,
regression analyses on knowledge, attitudes and practices; discriminant analyses to differentiate

psychosocial characteristics in these groups, and analysis of variance on earlier results to
examine background variables,

RESULTS AND CONCLUSIONS

The study is an initial stage.

OTHER DATA
Investigator{s). Susan Pick de Weis, Lucille C. Atkin, Anameli
Monroy de Velazco, and Samuel Karchmer
Institution: Instituto Nacional de Perinatologia de México
Country: Mexico
Technical Program
Responsible: Maternal and Child Health
Duration: 1985 - 1988
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FUNDING

Agency Amount

PAHO/WHO US$ 8,000

United Nations Fund for Population Activities USE 39,3006
(UNFPA)

TOTAL US$ 47,306

PUBLICATIONS RESULTING FROM THE RESEARCH

None.

60



Creation of an Integrated System of Maintenance for Health Services in
Costa Rica

OBJECTIVES

To improve the quality of preventive-curative services in Costa Rica and,
consequently, the health of its population through the maintenance of the existing physical and
technological infrastructure.

The project will set up the structure of an the Integrated System of Maintenance for
health services. It will train the personnel that would integrate the new unit of maintenance
service--2,900 staff members and 450 managers--at the Ministry of Health and the Costa
Rican Social Security Fund in concepts of preventive maintenance and repairs, public health,
sanitary prevention, and the structuring and articulation of health services.

METHODS AND APPROACHES

The project involves technical cooperation through PAHO, training of managerial,
technical, and operational personnel, evaluation of equipment and installations, and the
acquisition of equipment and tools which are geared to the development and strengthening of
the structure of the Integrated System of Maintenance for Health Services.

The key to achieving these objectives is research, revision, and analysis of the
organization, procedures, and methodologies used in maintenance activities, operation of the
health institutions, detection of the factors that have affected their development, and in the
search for alternatives compatible with the existing administrative and technical structure,
evaluation of human resources, occupational profiles and the need for training, and a technical
inventory of the installations and equipment.

A continuous internal evaluation of the project will be made in order to make any
necessary adjustments and changes.

RESULTS AND CONCLUSIONS

None vet.
OTHER DATA

Investigator(s): Eng. Angel Viladegut

Institution: Ministry of Health - San José, Costa Rica
Costa Rican Social Security Fund,
University of Costa Rica, School of Industrial
Engineering

Country: Costa Rica

Technical Program

Responsible: Health Services Development

Duration; 1984 - 1986
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FUNDING

Agency Amount
PAHO/WHO

International Development Bank (IDB) USH 741,000
Costa Rica US$ 185,000
TOTAL USS 926,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None.
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Care Levels of Acute Respiratory Infections in Children Under Five at the
Siloe Health Center in Cali, Colomhia

OBJECTIVES

To test standards for the classification of cases of ARI in accordance with a prognostic
approach and the use of guidelines for the management of cases.

To determine the impact of health education on the knowledge, attitudes, and practices
of parents and relatives of children with ARI, and handling of ARI in the home,

To observe ARI mortality trends as the Expanded Program of Immunization, oral
rehydration therapy, and the educational component and control of ARI are strengthened.

To identify ARI risk factors that are specific to the community and control them
through education and individual responsibility.

METHODS AND APPROACHES

This is a descriptive study whereby basic information will be collected and staff
trained in the preoperational phase.

The operational phase will consist of a survey of morbidity and mortality, knowledge,
attitudes and individual practices, and health service practices, activities and evaluation.

RESULTS AND CONCLUSIONS
In progress.
OTHER DATA
Investigator(s): Dr. Melba Franky de Borrero

Institution: Centro de Salud de Siloe, Servicio Seccional de Salud.
Yalle del Cauca

Country: Colombia

Technical Program :
Responsible: Maternal and Child Health

Duration: . 18 months

FUNDING

Agency ~Amount_
PAHO US$ 3,135

PUBLICATIONS RESULTING FROM THE RESEARCH

None.
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Epidemiology of Acute Respiratory Infections in Pre-school Children from
Marginal Urban Areas

OBJECTIVES

The general objectives are to determine the epidemiology of acute respiratory
infections (ARI) among children living in a slum area of Guatemala and the etiologic agents
associated with those infections,

The study will determine the incidence of ARI among children under five years of age
and its association with seasonal changes; the duration and severity of episodes of ARI; and the
etiology of ARI in the community. The risk factors associated with ARI infection by specific
pathogens will also be studied. Some variables that will be explored are breast-feeding,
nutritional status of the children, education of the parents, family size and age of the child.

METHODS AND APPROACHES

This project was initiated in December 1984, in Colonia "El Limén", Zone 18 of
Guatemala City. Two hundred families with children under five years of age were kept under
surveillance; one "indez" child per family participated in the etiologic studies. From December
1984 to December 1985, 1112 home visits were made; 658 children with acute respiratory
infections had attended the project clinic (Table 1). Pharyngeal swabs were obtained for the
isolation of bacteria from 438 children. Nasopharyngeal secretions were collected from 424
children for virologic studies. Bacteria were isolated from 209 (48%) and viruses from 306
(72%) of the samples (Table 2).

The field phase of the study will be completed in November 1986. To complement the
information obtained in this community-based study, a study of those hospitalized will begin
in 1986.

TABLE 1

Children Attending the Clinic with ARI

Common cold 461
Pharyngotonsillitis 66
Otitis media 18
Laryngitis 17
Laryngotracheitis 2
Bronchitis 59
Bronchiolitis 1
Bronchopneumonia 35
Pneumaonia _0
TOTAL 658
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TABLE 2

Isolated Agents from Children with ARI

Enterovirus 202
Parainfluenza 6
Parainfluenza 3 8
Influenza A 14
Influenza B 7
Adenovirus 25
Respiratory syncytial 7
Rhinovirus 28
Cytomegalovirus 36
Streptococcus byogenes 22
Streptococcus pneumoniae 65
Haemophilus influenzae 43
Streptococcus non-A 55
Haemophilus parainfluenzae 34
Staphvlococcus gureus 3
Others 5

RESULTS AND CONCLUSIONS

Study in progress.

OTHER DATA
Investigator(s): José Ramiro Cruz, America de Fernandez, Florian
Peralta, Olga Torres and Floridalma Cano
Institution: Institute of Nutrition for Central America and Panama
(INCAP)
Country: Guatemala
Technical Program
Responsible: Food and Nutrition/INCAP
Duration: 1984 - 1588
FUNDING
Agency Amount
PAHO/WHO
National Academy of Sciences
3/27/84 - 6/30/85 USE 64,205
7/1/85 - 6/30/86 US$ 105,555
7/1/86 - 6/30/87 - Us$ 122,195
7/1/87 - 6/30/88 USS 38,045
TOTAL USE 330,000
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PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
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Study of the Antimicrobic Sensitivity of Strains of Streptococcus Pnenmoniae
and Hemophilus Influenzae isolated in the Bacteriology Section of the
Instituto Adolfo Lutz

OBJECTIVES

To determine the sensitivity of S. pneumoniae and H. influenzae isolated in routine
examinations of patients at the Institute.

METHODS AND APPROACHES

a) Culture according to the Bauer and Kirby method in Mueller Hinton blood agar for
S. pneumonige and in Mueller Hinton agar with 1% VX supp. for H, influenzae:

b) Antibiotic solution disks;
¢) Measure of minimum inhibitory concentration.
Activities b) and ¢) will be done in duplicate.
RESULTS AND CONCLUSIONS
Study in progress.
OTHER DATA
Investigator(s); Dr. Margareth Dalcolmo
Ingtitution: Instituto Adolfo Lutz, Sao Paulo
Country; Brazil

Technical Program
Responsible: Maternal and Child Health

Duration: 1 year
FUNDING

Agency Amount
PAHO US$ 1,500

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
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A Longitudinal Study on Acute Respiratory Infections (ARI) in
Children Under Five in Belem, Para, Brazil

OBJECTIVES

1. To obtain data on morbidity and mortality from ARI among children under five
years of age in two peripheral marginal areas and in the rural area of Para.

2. To confirm standardized criteria of community health workers and staff at the
health posts relative to the classification of mild, moderate, and serious cases.

3. To determine the effect of health education on the knowledge, attitudes, and
practices of parents relative to ARI in children.

4. To observe trends in mortality from ARI in children after activities on Expanded
Program of Immunization (EPI), Oral Rehydration Therapy (ORT), breast-feeding, growth and
development, and ARI control have been performed and to carry out a health education
program,

5. To detect the prevalence of the most common microbial agents in children under
five and their resistance to penicillin benzathine and to re-evaluate, within two years, the
effectiveness of the control measures.

METHODS AND APPROACHES
The study has three phases:

a) Preoperational: Final drafting of the protocol; training of personnel; household
visits for economic surveys, census of population, mortality, knowledge, attitudes and practices
(KAP); retraining in ARI management; census analysis.

b) Operational: Application of standards and procedures for cases of ARI,
strengthening of EPI, breast-feeding, ORT, and growth and development; household visits for
health education and updating of census; survey of mortality and KAP; prevalence of bacterial
agents in children with ARI and resistance to penicillin B. Tabulation and analysis.

¢} Analysis: For objectives 1, 2, 3, and 5, the data will be treated descriptively.
Analysis of objective 4 will use a test for statistical significance of differences between rates
(before and after the proposed activities).

RESULTS AND CONCLUSIONS

The study is in an initial phase.

68



OTHER DATA

Investi I

Institution;

Country;

Technical Program

Responsible:
Duration:

FUNDING

Agency
PAHQO

Dr. Maria de Graca Cruz Vieira, Dr. Zildomar J.
Alves, Nurse Maria da C. Souza Oliveira and Nurse
Ivone Lima Dantas

Ministry of Public Health, State of Pari

Brazil

Maternal and Child Health

2 years

Amount
1JS$ 25,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None.
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Comparative Study of Cases of Pneumonia Among Children Under Five Years of
Age Treated with Penicillin Benzathine and Penicillin Procaine

OBJECTIVES

To define the effectiveness of penicillin benzathine compared to penicillin procaine in
the treatment of pneumonia in children under five,

METHODS AND APPROACHES

In a sample of 400 children under five years of age with pneumonia, 200 will be
treated with 600,000 u. of penicillin benzathine and 200 will receive penicillin procaine in
daily injections for five days. Prior to treatment, chest X-rays will be taken. The first group
will be seen twice, once for the injection and another time at home for evaluation 72 hours
later. The second group will be seen five times for injections and evaluation. All of the
patients will be asked to report on the sixth day for a clinical check-up and X-rays.
RESULTS AND CONCLUSIONS

Study in progress.
OTHER DATA

Investigator(s): Dr. Maria de Graca Cruz Vieira

Institution; Ministry of Public Health, Department of Special
. Actions, Para

Country: Brazil

Technical Program
Responsible: Maternal and Child Health

Duratign; 6 months
FUNDING

Agency Amount
PAHO USE 5,083

PUBLICATIONS RESULTING FROM THE RESEARCH

None.
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Evaluation of Etiological Agents Related to
Lower Respiratory Infections in Children

OBJECTIVES

1. To determine the relative importance of viruses and bacteria as the cause of lower
respiratory syndromes (pneumonia, tracheobronchitis, bronchiolitis).

2, To describe the clinical syndromes associated with each of the pathogens.

3. To compare the frequency of given pathogens in eutrophic and undernourished
children of the population group under study.

METHODS AND APPROACHES

The study population consists of children under five years of age with lower
respiratory infections, without diarrhea, at two institutions: Hospital Cayetano Heredia and the
Instituto de Investigacion en Nutriciéon de Lima -- 200 well-nourished children and 75-100
undernourished ones. The control group will also include undernourished children without
respiratory infection. A complete set of clinical, bacteriological, virological, and serological
examinations will be run. These include:

1. Complete clinical data, including chest X-ray at admission and discharge;

2. Collection of: blood (serum) samples at admission and discharge, blood for bacterial
cultures, nasal washings, nasopharyngeal scrapings, and samples of urine and feces; and

3. Evaluation of results from all specimens taken and analyzed.

The studies to identify antigens and antibody response (IgM) will serve to determine
the importance of the infections by specific agents. Serological data will be used to determine
the prevalence of infection in the population measured by IgG antibodies,

RESULTS AND CONCLUSIONS

None yet available,

OTHER DATA

Investigator(s); ’ Dr. Herminio Hernandez and Robert Yolken

Institution: Universidad Peruana Cayetano Heredia;
Johns Hopkins University, School of Medicine;
Center for Vaccine Development, University of
Maryland

Country; Peru

Technical Program

Responsible: Maternal and Child Health

Duration: February 1985 - February 1986
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FUNDING

Agency ‘ Amount
PAHO US$ 14,700

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
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Clinical and Microhiological Study of Lower Acute Respiratory Infections in
Children under Five at Hospitals

OBJECTIVES

To study the etiology, frequency, clinical characteristics, and the predisposing factors
of acute respiratory infections among hospitalized children under five.

METHODS AND APPROACHES

Cases are defined as children under five years of age who have lower respiratory
infections and who have been hospitalized less than five days. The control group (equivalent to
10% of the cases) will consist of children hospitalized for surgery in that same age group.
Conventional bacteriology and most of the rapid examinations will be done at the laboratory,
while specialized tests (serotyping of isolated strains) and virology will be done at the
Laboratorio Central de Salud Publica,

RESULTS AND CONCLUSIONS

Not yet available.

OTHER DATA
Investigator(s): Dr, Maria Hortal de Peluffo
Institution: Laboratorio Central de Salud Pablica y Hospital
Pereira Rossell, Ministerio de Salud Publica, Hospital
de la Asociacion Espafiola
Country: Uruguay
Technjcal Program
Responsible: Maternal and Child Health
Duration: May 1984 - April 1986
FUNDING
Agency Amount
PAHO USH 14,813

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
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Evaluation of the Effectiveness of BCG Vaccination in Buenos Aires
Using the Case-control Method

OBJECTIVES

To determine the protection conferred by BCG vaccination administered shortly after
birth, among children 0-5 years of age using a retrospective case-control study.

METHODS AND APPROACHES

The project was carried out in three hospitals located in the west greater Buenos Alres
area. Vaccination coverage shortly after birth was approximately 70%,

Elements considered for the diagnosis of TB were bacteriology, histopathology,
computerized tomaography, Rx, clinical symptoms and signs and a proved source of infection.

Five controls were assigned to each case, selected from patients admitted to the same
hospital as cases for reasons other than TB and matched with the cases by age, socioceconomic
origin, nutritional state and place of residence. BCG vaccination status was determined
independently.

The relative risk of tuberculosis, R, among those who received BCG vaccine compared
to those who' did not was estimated. The protective effect of BCG vaccine among those
vaccinated was calculated by 100 (1-R)%.

RESULTS AND CONCLUSIONS

The following results were obtained:

Disease With Without
BCG BCG Total
With TB (cases) 50 i25 175
Without TB (controls) 519 356 875
TOTAL 569 481 1,050

The relative risk, based on the data, was estimated at 0.27 and the protective effect
due to BCG vaccine was 73%, which can be considered as yielding very good protection for
this vaccine,
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OTHER DATA

Investigator(s): Dr. Isabel N. de Kantor
Institution: Pan American Zoonoses Center (CEPANZQ), Posadas

Hospital, Children’s Hospital San Justo, and Vicente
Lopez v Planes Hospital

untry: Argentina

Technical Program

Respongsible: Veterinary Public Health/CEPANZO
Duratign: 1981-1986

FUNDING
Agency Amount

PAHO/WHO USE 4,600

PUBLICATIONS RESULTING FROM THE RESEARCH

None.
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Isoniazid (INH) Serum Concentrations in Children After Doses of 5 and 10 mg/Kg

OBJECTIVES

To determine whether differences in INH serum concentrations in adults and children
would justify the use of a higher INH dosage in children.

METHODS AND APPROACHES

The method employed is that J. Grosset and G. Canetti, whereby INH serum
concentrations are determined by measuring growth inhibition in M. tuberculosis, strain H34R,,
on Lowenstein Jensen medium and comparing the result to that obtained with standard INH
dilutions,

Each patient received 5 and 10 mg/Kg INH orally at two day intervals; blood samples
were collected 3 hours after each dose. No other drug was administered. Transaminases,
creatinine and urea were tested in sera to discard hepatic or renal abnormalities.

RESULTS AND CONCLUSIONS

Results of INH concentrations in sera can be summarized by:

Group (ages) No. Dosage: 5 mg/Kg Dosage: 10 mg/Kg

Conc. 1 ug/ml Conc. 2 ug/ml
Adults (25-453) 16 _ 14% i6
Children (7-14) 19 18 17
Children (0-6) 37 32 3l

*Number of cases
Differences between the three groups were not statistically significant (Chi square).

According to these results, the use of a higher INH doses in children than in adults
would not be justified.

OTHER DATA
Investigator(s): Dr. Isabel Kantor
Institution: Pan American Zoonoses Center (CEPANZO), Posadas
Hospital, and Ministry of Public Health, Argentina
Country: Argentina
Technical Program
Responsible: Veterinary Public Health/CEPANZO
Duration; 1985-1986
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FUNDING

Agency Amount
PAHO/WHO US$ 500

PUBLICATIONS RESULTING FROM THE RESEARCH

To be presented as a communication to the XXVIth International Union against
Tuberculosis World Conference, (Singapore, November 1986).
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Non-tuberculous Myobacteria and Mycobacterium bovis as a Cause of
Human Disease in Argentina

OBJECTIVES

To date, no national survey on the frequency and distribution of isolates of
mycobacteria, other than M. tuberculosis and associated diseases, has been carried out in
Argentina, It was, therefore, considered of interest to conduct a study in different areas of the
country to assess the epidemiological situation of this human health problem.

METHODS AND APPROACHES

Mycobacterial strains were isolated in 15 local public health laboratories from six
regions of the country. These laboratories annually reported the number of positive cultures,
the number of patients with positive cultures, the number of cultures other than M.
tuberculosis, the number of patients with cultures different from M. tuberculosis, and the
number of cases with mycobacteriosis or bovine tuberculosis. Typing of mycobacterial strains
was performed by the reference laboratories of the study (NIM and CEPANZO).

Diseases due to non-tuberculosis mycobacteria were diagnosed on the basis of the
following criteria: clinical evidence of disease; repeated isolation of the same strain from the
patient’s specimens; no isolation of M. tuberculosis; growth of more than 5 colonies in each
isolate; and low response to standard antituberculosis chemotherapy regimens,

RESULTS AND CONCLUSIONS

A total of 13,544 mycobacterial cultures were obtained from 7,672 patients, during the
three year period (1982-1984). Of the total cultures, 437 (3.22%) were non-tuberculosis
mycobacteria and 49 (0.36%), M, bovis. The remaining cultures were identified as M.
tuberculosis, which was the infectious agent in 7,609 patients (99.17%). M. bovis was isolated
in 36 patients (0.47%), while non-tuberculosis mycobacteria was isolated in the remaining .27
patients (0.35%). This last group included 26 cases due to M, azvium - intracellulare -
scrofulaceum complex (MAIS) and one due to M. chelonei. All of these were cases in adults
with pulmonary lesions except for one case diagnosed in a child with lymphadenitis.

According to these results, the frequency of bovine tuberculosis is low in Argentina
with most cases found in rural and slaughterhouse workers, Non-tuberculosis mycobacteriosis
is also of low frequency in the country.

OTHER DATA

Investigator(s): Dr. Isabel N. de Kantor .

Institetion: Pan American Zoonoses Center (CEPANZO), and
National Institute of Microbiology (NIM), Argentina

Country: Argentina

Technical Program

Responsible: Veterinary Public Health/CEPANZO

Duration; 1983-1985
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FUNDING

Agency Amount
PAHO/WHQO USs 900

PUBLICATIONS RESULTING FROM THE RESEARCH

1. Published in Abstracts of the International Symposium on Mycobacteria of clinical
interest, Cordoba, Spain, Sept. 1985.

2. Under the same title in Spanish in Rev, Arg. Tub Enf Resp, v Lab, Publ, (In press).
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Epidemiological Study of Respiratory Diseases Associated with Viruses

OBJECTIVES

1. To carry out a clinical and etiological study of acute lower respiratory diseases
(ARI) in children under one year of age in order to determine: a) the prevalence of mixed
(virus-bacteria) and multiple (more than one virus) infections; b) the relationship .of isolated
agents with nutritional status, food intake, and clinical and nutritional impact; and c¢)
epidemiology of ARI's, for the purpose of taking preventive measures.

METHODS AND APPROACHES

Twenty children per month with respiratory problems, including children under one
year of age, will be recruited in Hospital de Nifios in San José. Clinical and laboratory
examinations (including virological, bacteriological, and serological tests) will be conducted
before treatment. The viruses to be studied are; adenoviruses, syncytial respiratory viruses,
and parainfluenza viruses. Serological tests including complement fixation tests will be run on
blood samples taken during the acute phase and convalescent phase (4-6 weeks later).

The data will be entered on precoded forms for processing by computer.

RESULTS AND CONCLUSIONS

The relative frequency of the signs and symptoms is of no use in differentiating
clinical syndromes in cases of ARL Treatment should be based on the relative severity of the
disease; dehydration is an important element of the clinical syndrome. The viral etiological
agents were those expected to be found in a country with a temperate climate. It was difficuit
to evaluate bacterial etiology, because isolation showed the same pathogenic agents that exist
normally in the oropharynx.

OTHER DATA
Investigator{s): Dr, Leonardo Mata and Dr. Edgar Mohs
Institution; Instituto de Investigaciones en Salud (INISA) ¥

Hospital Nacional de Nifos "Carlos Saenz Herrera"

Country: Costa Rica
Technjcal Program
Responsible: Maternal and Child Health
Duration: October 1982 - December 1984

FUNDING
Agency Amount
PAHQ/Research Grants Program US$ 15,000
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PUBLICATIONS RESULTING FROM THE RESEARCH

1.

Chavarria, LF. et al. Estudio sobre la infeccién respiratoria aguda en Costa Rica,
1982-1983.

Chavarria, J.F. et al. Epidemia de IRA: Observaciones hospitalarias. (In press) Rev.
Med. Hosp. Nac, Niiios, Costa Rica.

Moaohs et al. Deshidratacion en IRA.,

Salas, P. et al. Estudio sobre IRA en Costa Rica: virus aislados al momento del
internamiento.

Salas, P. et al. Estudio de agentes infecciosos en nifos hospitalizados durante un brote
de IRA. (In press) Rev, Med. Hosp. Nac. Nifios, Costa Rica.

Matta, L. and P. Salas, Mucosal Infections and Malnutrition. Neonatal Infections
(OGRA, P. ED), Chap. 18, Grune and Striton, pp. 299-313, 1984,
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Longitudinal Study of Acute Respiratory Infections in Rio de Janeiro

OBJECTIVES

To obtain data through longitudinal and cross-sectional studies on the epidemiology
and etiology of acute respiratory infections (ARI) in children under five years of age. This
phase of a longitudinal study, initiated in 1979, is to provide more complete information in
order to make recommendations for minimizing ARI hospitalization and mortality rates.
METHODS AND APPROACHES

Etiological studies are carried out on specimens from children with ARI, within the
first seven days, who are being treated through outpatient or emergency services, or who are
hospitalized.  Bacteriological, virological, and serological examinations are run on the
specimens, supplemented with studies of material from autopsies.
RESULTS AND CONCLUSIONS

Not yet available.
OTHER DATA

Investigator(s): Dr. Jussara Pereira Nascimento

Institution: - Oswaldo Cruz Institute

Country: Brazil

Technical Program
Responsible: Maternal and Child Health

Duration: 1983-1985
FUNDING

Agency Amount
PAHO USS 47,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None
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Epidemiological and Clinical-Etiological Study of Cases of Acute Respiratory
Infections (ARI) in Children at the Emergency Ward of the
Ceniro Medico del Seguro Social, Panama

OBJECTIVES

ARI accounts for approximately one-third of all pediatric hospital admissions in the
metropolitan area of Panama City, Panama. In order to describe the epidemioclogy of ARI a
study was conducted on pediatric morbidity caused by ARI over a specified pericd. The
objective was to define the etiological agents that cause the specific syndromes and to apply
new methods of rapid diagnosis for certain pathogenic agents.

METHODS AND APPROACHES

A clinical and background study will be made on all children under 15 years of age
with ARI of less than 5 days duration who were admitted to the pediatric emergency room
observation ward or transferred to the general hospital pediatric ward. Serological studies on
samples taken during acute and convalescent periods will be conducted. Examination of

tracheal nasopharyngeal aspirate and smears for culture of viruses, chlamydiae, mycoplasmas,
and bacteria will be performed.

RESULTS AND CONCLUSIONS
Between March and December 1983, 383 children were admitted to the emergency
room with ARI and enrolled in the study;, 340 (89%) had a primary clinical diagnosis of

bronchiolitis, abstructive reversible bronchitis, pneumonia, or asthma.

Respiratory syncytial virus was the virus most frequently isolated. Mycoplasma, which
was also found frequently, was isolated from approximately §1% of the asthma patients.

Etiologic agents were isolated at low levels.
OTHER DATA
Investigator(s): Dr. William Reeves and Dr. Ludwig Dillman

Institution: Laboratorio Conmemorativo Gorgas and Centro
M¢édico de la Seguridad Social

Country: Panama

Technical Program
Responsible: Maternal and Child Health

Duration: March 1983 - December 1984
FUNDING

Agency Amount
PAHO/WHO US$ 15,000
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PUBLICATIONS RESULTING FROM THE RESEARCH

I " Reeves, W.C., Dillman, L., et. al. Epidemiology of Acute Respiratory Disease at the
Pediatric Emergency Room of the Social Security Medical Center in Panama City,
Panama. Bulletin of the Pan American Health Organization, 19(3), 221-234, 19835,

2. Also published in Spanish in Revista Médico de Ia Caja de Seguro Social 16:(3)373-3,
1984,
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Hepatitis B Prevalence in St, Christopher-Nevis

OBJECTIVES

To provide baseline data for an intervention programme directed to interrupt HBV
transmission.

METHODS AND APPROACHES

In a random sample of households, blood was drawn from everyone 6 months to 435
yvears of age who provided written consent. Serology studies included HBsAg, anti HBsAg, anti
HBcAg, HBcAg. Weak positives were rechecked by the Centers for Disease Control, Atlanta,
Georgia, United States.
RESULTS AND CONCLUSIONS

Of 392 sample obtained, 229 (58.4%) were positive to at least one hepatitis B marker.
Further analysis is in progress.

OTHER DATA
Investi r(s): Dr. Mirta Roses
Institution: Caribbean Epidemiology Center (CAREC)
Country: St. Christopher-Nevis

Technical Program
Responsible: Health Sitvation and Trend Assessment/CAREC

Duration: 1G85
FUNDING

Agency _Amount
U.S. ALD. US$ 10,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
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Epidemiology of Acute Respiratory Infections (ARI) Among Childeen Under
Five Years of Age in Marginal Areas of the Province of Buenos Aires

OBJECTIVES

1. To study etiological agents of ARIs in children under five years of age;

2. To correlate factors of seasonality and risk with the incidence of ARIs; and

3. To train staff in diagnostic techniques through the detection of antigens.
METHODS AND APPROACHES

Children living under low socicecnomic conditions, hospitalized patients (for an
average of six months), and ambulatory patients were selected for study. Clinical tests,
cultures for viral isolation, serology (seroconversion), and rapid diagnostic techniques for viral
antigents will be performed. Cultures of nasopharyngeal discharge for bacteria and
hemocultures in those with signs of lower ARIs for more than 48 hours will be made with

rapid diagnostic techniques of coagglutination for H. influenzae, S. pneumoniae and
streptococcus.

RESULTS AND CONCLUSIONS

The study has been completed and the analysis and final report are in preparation.

OTHER DATA
Investigator(s): Dr. Mercedes C. Weissenbacher and Dr. Marcos
Cusminsky
Institution; ’ Universidad de Buenos Aires, Departamento de
Microbiologia, Hospital Zonal Dr. Noel H. Sbarra, La
Plata
Country: Argentina
Technical Program
Responsible: Maternal and Child Health
Duration: June 1984 - May 1986
FUNDING
Agency Amount
PAHO/WHO US$ 20,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
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Factors Directly Affecting Fertility and Some of Their Implications to Health

OBJECTIVES

a) Long-term: To define the levels, trends, dissimilarities and determining factors of
fertility so as to understand the reproductive process in the Uruguayan population over the last
20 years.

b) Short-term: To provide information for the design of health policies, especially for
maternal and child health programs, and to orient other new programs which will contribute to
improving health indicators through measures aimed at stopping the trend of illegitimacy and
abortion. This information will be related to:

Level of knowledge on different contraceptive methods.
Attitudes on contraceptive methods and abortion.
Attitudes on family size and time between births.

Past and current practices on limitation of births.

Study of dissimilarities in regard to knowledge, attitudes, and practices based on
social differentiation.

Evaluation of unwanted pregnancies relative to maternal and child care,

Evaluation of the importance of the principal intervening variables on the level of
fertility.

METHODS AND APPROACHES

A sample survey of homes and the female population of reproductive age will be
performed. The research will be carried out in two stages: first, in the Department of
Montevideo (40% of the population of the country)--this stage is in progress, and second, in
the rest of the country--this phase is under preparation.
RESULTS AND CONCLUSIONS

The study is in progress.

OTHER DATA
Investigator(s): Dr, Carlos Migues Bardn, Director General de Salud
Institution: Ministry of Public Health
Country: Uruguay
Technical Program
Responsible: Maternal and Child Health
Duration; 1984-1987
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FUNDING

Asgency Amount

PAHO US$ 10,000

United Nations Fund for Population Activities US$ 98,900
(UNFPA)

TOTAL US$ 108,900

PUBLICATIONS RESULTING FROM THE RESEARCH

Naone vyet,
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Epidemiology of the Cesarean Section
OBJECTIVES
The study is based on the following:

The proportion of cesarean sections has been increasing in many institutions, varying
from 8§ to 80% at present,

The rates of maternal and perinatal morbidity and mortality have not varied
proportionally with the increase in cesarean sections.

Some surgical indications derived from diagnostic procedures originating in developed
countries have been incorporated without corresponding validation.

Recent results in the literature form the basis of changes in indications, introducing
new ones and advising against some considered classical.

It is possible through research that changes can be produced in the indications and
procedures aimed at diminishing the risks angd the financial and social cost of the operation, as
well as extending the possible benefits and increasing the efficiency and effectiveness of care.

Given the frequency with which cesarean sections are performed in the maternity
centers, any increase in efficiency will mean better use of resources, facilitating the expansion
of coverage of institutional childbirth and improving perinatal results,

The final objective of the study is to contribute criteria based on the scientific method
to standardize the principal indications and stages of the cesarean procedure in order to
regulate the frequency of cesarean sections (elective and intrapartum), optimizing the overall
perinatal and maternal results and minimizing the attributable social cost and morbidity.

METHODS AND APPROACHES

The proposal utilizes characteristics of multicenter collaborative studies and includes
three successive stages of different complexity.

The first stage is an institutional diagnosis centralizing information from many
maternity centers in the countries; the second stage corresponds to a detailed diagnosis in
selected institutions, on the basis of the prospective collection of variables related to the
procedure; and the third stage is an operational investigation introducing a normative package
and a scheme of supervision. In the first stage, it is hoped that in 2 very brief period and with
low cost, a great volume of data will be brought together which makes it possible to estimate
the size of the problem and, in addition, to select interested institutions to collaborate in the
second stage. This phase of the research produces a report that consolidates the collected
information, citing the collaborating institutions and those responsible in them. In the second
stage, a special form (front and back) sent by mail will yield some characteristics of the
institutions and their latest results.

RESULTS AND CONCLUSIONS
The proposal for the study has had broad acceptance by countries and institutions and

information is being received, The first report will be published in September 1986, when the
second stage of the study will begin.
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OTHER DATA

Investigator(s): Belitzky, R,
Institution: Latin American Center for Perinatology and Human

Development (CLAP)
Country:; Uruguay

Technical Program
Responsible; Maternal and Child Health/CLAP

Duration: 1985 and thereafter

FUNDING
Agency Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

1. Epidemiologia de la Cesarea: Estudio Colaborativo Multicéntrico. Belitzky, R, Doc,
Int, CLAP - 1//6.
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Patterns of Spontaneous Uterine Contractions During Pregnancy:
A Longitudinal Study

OBJECTIVES

To determine, biweekly from week 26 of amenorrhea to the end of gestation, the
frequency of uterine contractions.

To determine the average and dispersion of the duration of the contractions over the
same period of time.

METHODS AND APPROACHES

Biweekly, from week 26 to the date of delivery, the following will be
recorded:

a) Number of contractions in one hour, in the morning and in the afternoon, observed by the
patient (previous training will be provided to her).

b) Frequency and duration of the contractions during the recording period.

¢) Number of contractions observed by the patient during the recording period.
d) Basal fetal heartbeat.

¢) Position, softening, length, and expansion of the cervix.

f) At delivery, the form of its beginning and termination, the duration of the expulsive
period, and the time from the rupture of the membranes to completion.

g) In the newborn, the following will be determined:
- Birthweight
- Gestational age in weeks and days, by physical examination.
- Apgar score at the first and fifth minutes.
- Pathologies such as jaundice, infections and caput succedaneum.

RESULTS AND CONCLUSIONS

In 120 pregnant women, without known maternal or fetal pathology, 450 external and
clinical recordings were made of spontaneous uterine contractions {and of fetal cardiac
frequency) at rest for two hours, from 26 weeks to the termination of the pregnancy. During
the first hour of observation the mother remained in left lateral decubitus, and during the
following hour, in a seated position. This order was alternated in successive controls. In
addition to the obstetrical variables, self-medication and the number of contractions observed
by the mother during the day and during control through electronic clinical recording were
unified,

In pregnant women with full term delivery the following were found: 1)} between 26

and 30 weeks the contractile frequency increased progressively; 2) the 90th percentile at
different gestational ages is shown and the significance of the differences found studied.
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Decubitus
left lateral. 1357888899999 (Py)

Seated 6 91113151616 16 16 16 16 16 16 (Pgg)
26 27 28 29 30 31 32 33 34 35 36 37 38 (gestational age-weeks)
3) These values (contractile freq./hour for Pgq) are not associated with preterm delivery; 4) in
order to establish safety limits, (gray area) the pattern of pregnancies terminated with a
preterm delivery is being studied.
OTHER DATA
Investigator(s): Fescina, R., Ballasts, L., Left, A., Schwarcz, R.

Institution; Latin American Center for Perinatology and Human
Development (CLAP)

Country: Uruguay

Technical Program
Responsible: Maternal and Child Health/CLAP

Duration: 1984 - 1986

FUNDING
Agency Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

1. Fescina, R.H., Lastra, L., Buendia, I., Schwarcz, R. "Patrones de la contractilidad
uterina espontinea en mujeres embarazadas normales. Estudio longitudinal a lo largo
de la gestacién”. In: Melo, A., Hardy, E. and Dotaviano, E. {eds.), Investigaciones en

Reproduccion Humana, IX Reuniao de Associacao Latinoamericana de Investigacoes
em Reproducao Humana, Campinas, ALIRH, October 1984, p. 96.
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Patterns of Blood Pressure in Normal Pregnancy and Their Relation to
Maternal and Fetal Variables

OBJECTIVES
To analyze the variation of arterial tension during normal pregnancy.
To analyze modifications of blood pressure with age, parity, and maternal weight gain.

To study the correlation between arterial diastolic pressure in the last quarter of
pregnancy with the weight of the newborn.

METHODS AND APPROACHES

A total of 1,595 blood pressure measurements were obtained during the prenatal care
of 249 pregnant women. These pregnant women were caucasian, middle class and met the
following requirements: known date of last menstruation, existence of a single, live fetus
confirmed by sonography, early initiation of prenatal care, absence of maternal-fetal
pathology, delivery at term of neonate without malformations and with weight corresponding
to its gestational age. None of the women smoked during pregnancy and all had a pregravidic
habitual weight in accordance with their size and no restrictive diets were indicated.

Blood pressure was taken from the pregnant women in a sitting position after 15
minutes of rest, in a quiet environment, without outside noises, A mercury
sphygmomanometer was used and the zero level controlled each time the pressure was taken.
The auscultatory method was used to determine the minimum and maximum pressures.

The systolic pressure was indicated by the commencement of Korotkoff’s sounds and
the diastolic when they ceased to be heard. The values obtained were grouped according to the
number of weeks of amenorrhea and the averages, standard deviations and 5th, 10th, 25th,
50th, 75th, 90th and 95th percentiles calculated for each week.

Linear correlations were made between amenorrhea and the diastolic and systolic
arterial tensions, respectively, and also between weight gain during gestation and maternal age.

RESULTS AND CONCLUSIONS

The correlations between weight gain and blood pressure, although statistically
significant, do not have great clinical significance, and with normal weight gain during
gestation (16 kg), the increase in the systolic pressure was 6 mm Hg and the diastolic 4 mm Hg.

With respect to the correlation between systolic and diastolic pressures and age of the
pregnant woman, the first is not significant. The diastolic pressure increases with the age of
the pregnant woman by 0.25 mm Hg per year of age. This increase, although statistically
significant, lacks clinical importance because the increase in diastolic pressure would be
approximately 5 mm Hg between 18 and 37 years of age, when 90% of the pregnancies occur.
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The systolic and diastolic blood pressures remained in the central percentiles from
weeks 10 to 34 when a discrete increase was observed up to the end of gestation. The
maximum amplitude of these changes is approximately 10 mm Hg. for systolic pressure and 3
mm Hg for diastolic.

The linear correlations between amenorrhea and the pressures yielded the following
results: systolic pressure versus amenorrhea: r = 0.02; b = 0.03; N = 249; diastolic pressure
versus gestational age: r = 0,07, b = 0.08; N = 249, ' These results led to the rejection of the
hypothesis of the variability of the pressures in relation to gestational age. Single estimators of
position and dispersion for the 249 pregnant women that were considered applicable during the
whole pregnancy were: systolic pressure, P; = 95 mm Hg, Pg5 = 135 mm Hg and diastolic, Py
=55 mm Hg, Pg5 = 90 mm Hg.

OTHER DATA
Investigator(s}: Margulies, M., Vote, L., Fescina, R., Ballasts, L.,
Lapidus, A., Schwarcz, R.
Institution: Latin American Center for Perinatology and Human
Development (CLAP)
Country: Uruguay, Argentina
Technical Program
Responsible: Maternal and Child Health/CLAP
Duration: 1984 - 1986
FUNDING
Agency _Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

In preparation.
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Influence of Glucocorticoids and Betamimetic Therapy on the Concentration of
Secretory IGA in Milk Produced by Mothers with Preterm Deliveries

OBJECTIVES

To study the influence of glucocorticoid medications and betamimetic therapy on the
concentration of secretory IgA in milk of mothers with preterm deliveries.

METHODS AND APPROACHES
For this study three groups of mothers were considered:

a) 11 mothers with preterm deliveries {27 to 36 weeks) that did not receive medication;
b) 10 maothers whose deliveries occurred between 27 and 36 weeks of gestation and who
received betamimetic and betamethasone medication; ¢) 11 mothers with deliveries between the
38 and 40 weeks of gestation. The latter group was taken as the control group. All the
mothers were between 18 and 32 vears of age, enjoyed good health, good nutritional status, and
were without signs of mammary inflammation. All of them broke their membranes 20 hours or
less before delivery. The determination of the secretory IgA was carried out through
immunoradial diffusion.

RESULTS AND CONCLUSIONS

Significant differences were not found between the groups with and without drugs.
The concentration of secretory IgA was not significantly different in fuli-term mothers than in
preterm mothers with and without medication. The concentrations of secretory IgA in the
colostric and transitional periods were statistically significant in the three groups of mothers.
No differences were found during the transitional period in any of the three groups.

OTHER DATA
Investigator(s): Martell, M., Oheninger, C., Scotti, L., Martinez, M.,
Korc, L,
Institution: Latin American Center for Perinatology and Human
Development (CLAP)
Country: Uruguay
Technical Program
Responsible: Maternal and Child Health/CLAP
Duration: 1985
FUNDING
Agency : Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

I J. Perinat_Med. 13 (1985)61.
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Distribution of Betamimetics in Different Parts of the Gravida and the Fetus
OBJECTIVES

To study the qualitative and quantitative distribution of betamimetics in the maternal
viscera, amniotic fluid, and the fetus, in order to determine if fetal side effects are due to
prenatal passage of the drugs or are the indirect results of metabolic effects in the mother. It
is, therefore, of interest to determine if prenatal passage of betamimetics occurs.

METHODS AND APPROACHES

Radioactive trimethosguinol (InolinR Tanabe Seiyaku Japan) in the form of a
preparation of 11.3 mCi of *H-trimethoquinol (3H—TMQ) with a specific activity of 17.18
mCi/mM was used. White rats, divided into four groups of 10 animals each, were utilized.
The estrous cycle was followed daily through colposcopy with an aim to determine as precisely
as possible the day of conception of each animal. At 19 days of gestation and under anesthesia
with phenobarbital, a dose of the radiodrug was injected intravenously at the rate of 4.3
microcuries/kg of weight. Each group was sacrificed 5, 15, 30 and 60 minutes after the
injection of the radiodrug. The maternal and fetal organs were homogenized. Urine, amnionic
fluid, and blood of the mother and fetus were collected. The radioactivity was read with a
liquid scintillation counter.

RESULTS AND CONCLUSIONS

Radioactivity appears preferably in maternal organs among animals sacrificed in the I35
first minutes following injection. In the groups in which the radiodrug remained circulating
longer, a greater concentration was noted in the liver, maternal and fetal kidneys, in the
placenta and in the amnionic fluid. Sixty minutes after the injection, the maternal and fetal
visceral radioactivity diminished, at the same time as radicactivity increased in the maternal
urine and in the amnionic fiuid.

One can deduce that the fetal side effects such as tachycardia caused by some
betamimetics (sympathomimetic) administered to the mother are produced by direct action on
the fetus and not through its mother.

OTHER DATA
Investigator(s): Poseiro, Juan J., Ballejo, G., Estol, P.
Institution: Latin American Center for Perinatology and Human
Development (CLAP)
Country: Uruguay
Technical Program
Responsible: Maternal and Child Health/CLAP
Duration: 1983 - 1985
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FUNDING

Agency Amount
PAHO/WHO

Pan American Health and Education Foundation (PAHEF)
Tanabe Seivaku Laboratories, Japan

PUBLICATIONS RESULTING FROM THE RESEARCH

1. Poseiro, J.J., Fielitz, W., Estol, P., Ballejo, G. "Pasaje transplacentario de

betamiméticos”". CLAP Scientific Publication No. 1063, 1985., Qbst. & Gin. Lat.
Amer. (0.G.L.A.) (accepted for publication).
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Hypertensive Disorders of Pregnancy (HDP): An Epidemiological Study

OBJECTIVES

To determine, the incidence of HDP in rural and urban centers and in all the
deliveries occurring consecutively in a specified area.

To study the influence of HDP on maternal and perinatal mortality in the area under
© study.

To study the influence of HDP on the incidence of low birth weight.

To study the association of the different factors associated with the incidence of HDP
in order to define the group of women at greater risk to HDP.

METHODS AND APPROACHES

A form (Precoded Clinical History) was used in Cerro Largo, one of the departments
farthest from the capital. The data collected on the form, which covered all 2,630 deliveries in
the area between July 1981 and December 1982, were analyzed retrospectively. Special
emphasis was placed on the variables classically associated with HDP although all the possible
variables were studied.

RESULTS AND CONCLUSIONS
There was no maternal mortality or eclampsia in our study.

Pregnant women with higher risk of HDP could be defined from our data as those:  a)
35 years of age and over; b) multiparous (4 or more deliveries); ¢) obese (weight greater than
70 kg., independent of height); d) had deficient education (the cutoff point was six years); e)
poor obstetrical history, including perinatal deaths and premature deliveries; and f) smoked
during pregnancy.

Unfortunately, reliable histories of HDP in previous pregnancies were lacking.

It should be noted that pregnancy in adolescents under 15 years of age and under 18
years (between 15 and 17) was not associated with a greater incidence nor severity of the
problem. Neither was the instability of the couple, 50 common in adolescent pregnant women.

The study has made it possible to construct a group at special risk to HDP. The risk

attributable to each factor as well as the risk attributable to the factor in the population are
currently being studied with a view to eliminating interfering factors.
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OTHER DATA

Investigator(s):
Institution;

Country:

Technical Program

Responsible:
Duration:

FUNDING

Agency
PAHO/WHO

Poseiro, Juan J.

Latin American Center for Perinatology and Human
Development (CLAP)

Uruguay

Maternal and Child Health/CLAP

1982 - 1984

Amourit

PUBLICATIONS RESULTING FROM THE RESEARCH

I.

Poseiro, J.J. Some local aspects of HDP. Presented at a WHO Interregional
Collaborative Study on the Epidemiology of Hypertensive Disorders of Pregnancy
(HDP). Kendan Kardang Kerbau Hospital for Women, Singapore, 26-30 Sept. 1983,

Poseiro, LJ., Tenzer, S.M., Nieto, F. Desérdenes hipertensivos del Embarazo (DHE).
Estudio epidemiolégico. CLAP Scientific Publication-1047, 1985.
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Specific Receptors for Trimethoquinel in the Uterus
OBJECTIVES
Some sympathomimetic drugs have a chemical structure different than that of the
natural and synthetic catecholamines. The objective is to determine if their action is

performed directly on the smooth uterine muscle cell or on specific receptors for these
betamimetics that are powerful uterine inhibitors.

METHODS AND APPROACHES

Radigactive betamimetic. Radioactive trimethoqginol (Im:'linR Tanage-Seiyaku Japan)
was used under the form of a preparation of 11.3 mCi of “H-trimethoquinol (*H-TMQ) with a
specific activity of 17.18 mCi/mM.

Experimenta] gnimals. There consisted of group of 40 white rats that were sacrificed
on the I9th day of gestation by cervical dislocation under general anesthesia with sodium
pentobarbital. Samples of uterus, placenta, kidney, liver, and skeletal muscle (which is not
affected by the sympathomimetics) were extracted. The organs extracted from each animal
were homogenized, weighed (error 10‘4) and divided into four portions of 50 g. each. To test
binding, Tytode solution was used.

Duplicate samples of each tissue were incubated in Tyrode solution with 3H-TMQ
with an excess of unlabeled trimethoquinol (TMQ).

The separation of the bound 3H—TMQ from the free 3H-TMQ was carried out by
centrifugation at 5,000 rpm. The radioactivity was read in a liquid scintillation counter,

RESULTS AND CONCLUSIONS

The binding index of the aforementioned organs was measured. The differences
between the uterus and the other organs were not significant.

It was not possible to affirm specific binding by the pregnant uterus.
OTHER DATA
Investigator(s) Poseiro, Juan J., Estbl, P., Ballejo, G.

Institution: Latin American Center for Perinatology and Human
Development (CLAP)

Country: Uruguay

Technical Program
Responsible: Maternal and Child Health/CLAP

Duration: 1983 - 1984
FUNDING

Agency Amount
PAHQ/WHO
Pan American Health and Education Foundation (PAHEF)

Tanabe-Seiyaku Laboratories, Japan
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PUBLICATIONS RESULTING FROM THE RESEARCH

1. Poseiro, J.J., Fielitz, W., Ballejo, G., Estol, P. "Receptores especificos para
Trimetoquinol". CLAP Scientific Publication -1064, 1985.

2, Poseiro, J.J., Fielitz, W., Estol, P., Ballejo, G. "Receptores especificos para

Trimetoquinol". Obst. & Gin. Lat. Amer. (0.G.L.A)) 43, No. 7-8, p. 217-220, 1985.
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Research on Maternal Mortality

OBJECTIVES

1) To measure the level of maternal mortality in selected areas of participating
countries.

2) To characterize the causes and factors responsible for excessive mortality in order to
recommend actions.

METHODS AND APPROACHES

This study follows two approaches. The first is based on the community and measures
the magnitude of the problem through exploration of all possible sources of information on
maternal deaths over the last two years within that community. Jamaica uses the method of a
confidential report by mail. This information is checked against the bureau of vital statistics.

The second is based on intra-service evaluation and analyzes all deaths of women of
reproductive age to establish how many and which deaths have been classified and certified as
maternal deaths. Based on this, investigation into the causes and the ecological and social
factors, with special emphasis on accessibility and the timeliness and quality of services will be
conducted. The lack of family planning services may be decisive factor regarding deaths from
abortion.

RESULTS AND CONCLUSIONS

None yet.
OTHER DATA

Investigator(s): Dr. Jaime Rodriguez, Colombia; Dr. Ubaldo
Farnot-Cardoso, Cuba; Drs. G.A, Walker, D. Ashley,
A. McCaw, and W. Bernard, Jamaica; Dr. Malaguias
Lopez Cervantes, Mexico; and Dr. Rosa Maria
Zamora, Peru

Institution: Universidad del Valle, Cali, Colombia
Ministry of Public Health and University of Havana,
Cuba
School of Hygiene and Tropical Medicine, London
Ministry of Public Health, Jamaica
School of Public Health, Mexico
Ministry of Public Health, Peru

Country: Colombia, Cuba, Jamaica, Mexico and Peru

Technical Program

Responsible: Maternal and Child Health

Duration: One year
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FUNDING

Agency Amount
PAHO/WHO US$ 55,500

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
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Women’s Work, Social Support Resources and Infant Feeding Practices

OBJECTIVES

To examine the combined effects of women’s work and social support systems on
infant feeding practices.

METHODS AND APPROACHES

There has been much concern about the influence of breastfeeding on the nutritional
status of infants. A number of factors, biomedical, social and economic have been given
considerable attention. There has been much discussion centering around the belief that
women’s work is not compatible with infant care, thus providing a possible explanation for
early termination of breastfeeding and inappropriate weaning practices among some women. In
this study, women’s work is one of the primary independent variables examined relative to its
effects on breastfeeding and weaning, the dependent variables.

With respect to weaning, the WHO standards of infant feeding recommend
"Breastfeeding exclusively up to the fourth to sixth month, gradual introduction of
complementary foods from locally available products while continuing to breastfeed, feeding
the child on a frequent basis thereafter with small quantities, and feeding with a spoon.” To
what extent do Jamaican women adhere to or deviate from WHO standards and what are the
influencing factors?

Infant nutritional status wiil be assessed by anthropometric measurements, including
height and weight of the target child. Women’s work status will be defined broadly to include
working in jobs as well as in types of informal activities in which women earn their livelihood.

Social support systems refer to agencies or persons which serve as resources on which
women can draw in order to remove or reduce any conflict which exists between their work
and their child feeding responsibilities,

A sample of 150 post partum women were selected at two hospitals - the Victoria
Jubilee Hospital in Kingston and the Spanish Town Hospital in St. Catherine. The rationale for
using the above hospitals was to ensure that a) an adequate number of women would be
resident in the Kingston-St. Andrew and St. Catherine areas and b) the opportunity to select
economically marginal women. Sample selection was initiated on July 1, 1985 continuing to
July 22, 1985,

Criteria for sample eligibility were as follows:

-~ Mother must have experienced a normal delivery of target child.

- Birthweight of target child must be 5 1bs. 8 oz. and over.

- Mother must have at least one more child in addition to the target child, This child must
be 5 years or vounger.

- Mother must have been involved in some form of income-earning activity for a neriod
after the third month of pregnancy with target child,

- Mother must mainly be responsible financially for the household or for chiidren living
away from home.

- Mother must be a resident in either the parish of Kingston and St. Andrew or St. Catherine.
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RESULTS AND CONCLUSIONS

The sample of mothers and babies has been visited on four occasions in relation to
baby’s age - at six weeks, three months, six months and nine months of age. On each visit, a
structured interview was conducted with the family and anthropometric’ measures (height and
weight) taken for the infants.

Of the sample of 150 post-partum mothers, 122 have been successfully followed up. A
subset of the study sample comprised 40 mothers. The weight by age for the infants of 20 of
these mothers has fallen below expected standards. These were compared to infants of 20
women who were thriving satisfactorily, Initial study of the growth charts show that 73.5% of
the babies were considered normal having growth curves in conformity with the standard
level. Some 9.9% were considered at-risk, falling below the 50th centile, and 16.5% greatly
at-risk, falling approximately to 80% of the 50th centile. The at risk babies have been referred
to the appropriate health authorities. The case studies represent anthropometric measurements
at 6 weeks and at 6 months of age.

Overall, the field phase has been quite successful. Mothers and other members of their
households have been very cooperative. The interviewers have proved very reliable and have
perserved even under adverse conditions.

OTHER DATA
Investigator(s): M. Buvinic, J. Leslie, I. Nieves, D. Powell
Institution: Internal Center for Research on Women (ICRW), the
University of the West Indies, Caribbean Food and
Nutrition Institute {CFNI)
Country: Jamaica

Technical Program
Responsible: Food and Nutrition/CFNI

Duration: 1985 - 1986
FUNDING

Agency Amount
PAHO US$ 41,390
ICRW

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
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Health and Nutrition of Women Engaged in Marketing
Agricultural Produce in Parochial Markets: Phase I

OBJECTIVES

The contribution of women to the development process through food marketing
activities within the formal and informal sectors has been recognized at the local, regional and
international levels. The market woman is an important link in the process of food production,
export and local consumption.

This study focuses on the health and nutritional status of women who market
agricultural produce in parochial markets in Jamaica. It seeks to identify elements which
hamper or are needed to improve the institution of food marketing so that the women involved
and their families may enjoy a better quality of life. Areas to be addressed include the
demographic, economic and sociological bases of the women and their families; their basic
dietary practices, food distribution in health and disease, health status, accommodation of child
bearing, marketing skills, and support systems which are in place or needed to facilitate their
task and protect their own and their families’ health. Health is defined as a state of well-being
which allows them to lead a socially and economically productive life.

The study will investigate the following hypotheses:

1. Marketing of agricultural produce by women in parochial markets is an institution
which, if improved, would lead to improved health and nutritional status of the
women and their families,

2. Food mazrketing is an effective, income-generating activity for unskilled women in
both urban and rural communities in Jamaica.

3. A congiderable proportion of the food handled by women who market agricultural
produce is channelled into their families’ food supply, resulting in adequate to
excessive nutrient intake.

4. Children of women who market agricultural produce spend a considerable proportion
of their time assisting their parents is this activity as well as in household activities
which results in low school attendance and academic performance.

5. Strenghtening the non-formal educational base of market women in food, nutrition,
public health and marketing will help them to achieve a better quality of life,

METHODS AND APPROACHES

The study will be carried out in Jamaica on a phased basis over a three-year period
and will involve:a random sample of 300 market women (150 urban and 150 rural) and a
sub-sample of 50 of their families.

Phase I was conducted in the summer of 1984, It comprised a pilot study of a sample
of 25 randomly selected women. Of these, 10 women were from the Coronation Market in
metropolitan Kingston, and five each from the Papine (St. Andrew), Linstead (St. Catherine)
and Morant Bay (St. Thomas) Markets. In this sample, two urban and two rural markets were
represented. By interview/observation home visits, physical examination, and the completion
of three draft questionnaires, seven field workers collected data over a four-week period from
these women and selected members of their families,
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Interviews were carried out in the market place, in homes and at the nearest health
facility. In general, the activities the women perform were followed throughout their normal
course of work over a one week period with special emphasis on weekends when their
marketing. activities were intense. Their families were visited, at their convenience, and the
women were checked medically by a nurse practitioner at the health facility nearest to the
market. Fasting blood samples were analyzed by the Haematology and Chemical Pathology
sections of the Department of Pathology, University of the West Indies Hospital, Forty-four
percent (44%) of the women were obese, that is, above 120% weight for height. Haemoglobin
levels ranged from 8.1 g/dl - 15 g/dl, with 92% above 11.0 g/dl. Serum iron levels showed
that 4% of the women were anemic. Above normal values of triglycerides, fasting blood sugar
and cholesterol were seen in 37.5%, 16.6% and 12.5% of the women, respectively.

RESULTS AND CONCLUSIONS

Based on this phase of study, parameters for the development of the methodology of
the major study were derived. Funds are now being sought for its implementation.

OTHER DATA
Investigator(s): Mrs. Versada Campbell
Institution; Caribbean Food and Nutrition Institute (CFNI)
Country: Jamaica

Technical Program
Responsible: Food and Nutrition/CFNI

Duration: 1984
FUNDING

Apency Amount
PAHO (Pilot Phase I) US$ 1,500

PUBLICATIONS RESULTING FROM THE RESEARCH

None
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Effect of Breastfeeding on Diarrheal Morbidity:
Epidemiological and Immunological Studies

OBJECTIVES

To determine, in general, whether breast-feeding protects against diarrheal disease.
The study seeks to determine the incidence and severity of diarrhea among children 2-6
months old living in marginal wrban areas of Guatemala and their relationship to
breast-feeding status.

To assess the importance of the main etiologic agents responsible for diarthea in this
population: Shigella, Salmonella, EPEC, ETEC, Campvylobacter, Rotavirus and Yersinia,

METHODS AND APPROACHES

In order to determine if breastfeeding protects the breast-fed infant against diarrheal
diseases and the role that milk specific antibodies may play in that protection, a study in
Colonia "El Limén", in Guatemala City was initiated. From June to December 1985, 113
children under 9 months of age were kept under surveillance, The incidence rate of diarrhea
during the first semester of the study was 7.8/100 child-weeks of observation.  Statistical
comparisons at this point would not be meaningful. Stool samples are obtained from sick and
control children for isolation and/or identification of enteric pathogens.

The preliminary findings are summarized in Table 1. The milk samples were kept
frozen for future analysis.

TABLE 1

Isolation of Enteropathogens from Fecal Samples

Crganism Percent of Positive samples
Cases Controls

Enteropathogenic E. coli 12 22
Enterotoxigenic E. goli

LT 10 1

ST 2 3

Salmonella 5 2

Campvlobacter jejuni 5 0.3

Shigella 2 0.3

Aeromonas 0 1

Plesiomonas 0 0.3

Cryptosoporidium 0 0.2

Giardia 5 0

TOTAL 41 30

RESULTS AND CONCLUSIONS

Study in progress.
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OTHER DATA

Investi r(s); José Ramiro Cruz, America de Fernandez, Francisco
Chew, Olga Torres and Florindalma Cano

Institution: Institute of Nutrition for Central America and Panama
(INCAP)

Country: Guatemala

Technical Program .
Responsible: Food and Nutrition/INCAP

Duration: 1985 - 1986

FUNDING

Agency Amount
World Health Organization/

Diarrheal Diseases Program (1985) US$ 17,936
{1986) US$ 18,519

TOTAL US$ 36,445

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
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Studies to Determine the Persistence of IgA Antibodies in Human Milk
OBJECTIVES
To determine during the first four months post-partum;

The behaviour of milk SI A antibodies against the most common pathogens associated
with diarrhea in rural Guatemala; and,

The relationship of changes in SIgA antibody levels, if they exist, with milk content of
SIA. .
g

METHODS AND APPROACHES

Twenty lactating mothers from Santa Maria Cangue were recruited and asked to
provide milk samples on days 5, 9 and 11 post-partum and weekly thereafter for 16 additional
weeks, Total secretory IgA and I A specific antibodies against E, coli LT, Shigella B6 somatic
antigen and rotavirus were determmed on all milk samples by the standard enzyme-linked
immunosorbent assays, (ELISA), A two-way analysis of variance was applied to determine
significant changes in concentration and dependency of antibody levels.

RESULTS AND CONCLUSIONS

The changes in concentration of milk I A in relation to time post-partum followed the
pattern described in the literature. The levels of specific I,A antibodies fluctuated with no
predictable pattern. In general, there was po association between specific antibody titers of the
specific antibodies against the three antigens tested.

OTHER DATA
Investigator(s): Dr. José Ramiro Cruz
Institution; Insitute of Nutrition of Central America and Panama
{INCAP)
Country; Guatemala
Technical Program
Responsible: Maternal and Child Health/Diarrheal Diseases
Duration: 1983 - 1984
FUNDING
Agency Amount
PAHO US$ 15,000

PUBLICATIONS RESULTING FROM THE RESEARCH

Forthcoming.
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The Utilization of Beans
OBJECTIVES

In general, to develop methods for assessing consumer acceptability of beans in
Guatemala for use as criteria ip research programs aimed at increasing the availability and
consumption of beans, and increasing their utilization and nutritive value through improved
small scale industrial processing,

In particular:

To define the specific characteristics of bean acceptability in Guatemala using
consumer survey techniques.

To establish a uniform, reliable and adequate laboratory methodology to quantify the
physical, chemical and sensory characteristics of bean quality as defined by Guatemalan
consumers; and to correlate these laboratory methods with consumer panel data; and to identify
the minimum number of tests which define consumer acceptability.

To evaluate the development of hardness in bulk storage and under farm conditions,
To develop procedures for the utilization in local foods of hard-to-cook beans.

To evaluate the effect of processing methods on protein digestibility and nutritive
value,

METHODS AND APPROACHES

In order to develop the consumer survey questionnaire, interviews with groups of
Guatemalan consumers will provide information on the criteria used in the selection of black
beans, the characteristics of good cooking and eating quality, as well as, storage and cooking
methods in homes. The households surveyed will be stratified according to socioeconomic,
cultural, urban and rural groups.

Bean samples will be assessed by a trained sensory panel on those parameters identified
as important by Guatemalan consumers. Physical and chemical parameters will be correlated
with sensory panel data,

Hardness will be assessed in bulk and in farm storage in three regions of Guatemala
with six participating farmers in each region. Three approaches will be studied: use of
inorganic salts, extrusion cooking and dehulling.

Biological assays will be used to assess the effect of processing on the nutritional value
of bean preparation.

RESULTS AND CONCLUSIONS

Criteria and methods of bean acceptability used by housewives were based on texture
(resistance of the grain to bite, or to the pressure made by the fingernail), and physical
appearance {grain should be clean, intact with a deep black color and soft). Criteria to assess
cooking time was based on texture reflecting hardness and different types of texture. The
cooking broth also included a color evaluation. Hardness development data obtained from farm
storage, in general, indicated that cooking time increased with storage time. Biodeterioration,
due to insect infestation and fungi, also contributed to increase postharvest losses. The use of
inorganic salts provided a beneficial effect of Na and K ions to decrease
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cooking time in both fresh and hardened beans. Optimum ion concentrations needed to
achieve the best cooking time were also determined. Nutritional evaluation indicated a change
in the protein quality of the salt treated bean preparations.

OTHER DATA
Investigator(s): Dr. Luis G. Elias and R. R. Bressani
Institution: Institute of Nutrition of Central America and Panama
(INCAP)
Country: Guatemala
Technical Program
Responsible: Food and Nutrition/INCAP
Duration: 1984 - 1986
FUNDING
Agency Amount
International Development Research
Council (IDRC)/University of Manitoba, Canada USS 8,373 (1984)
USH 97,970 (15835
TOTAL US$ 106,343

PUBLICATIONS RESULTING FROM THE RESEARCH

1.

Preliminary study on consumer acceptability of beans in Guatemala.

L. G. Elaias, B. Rios, H. Ramirez, A, Garcia, R. Diamant, B. Watts, M. Vaisey-Genser, R.
Gomez-Brenes and R. Bressani. Presented at the Canadian Institute of Food Science and
Technology (CIFST),

June 23-30, 1985. Toronte, Ontario, Canada.

Metodologias de seleccion y criterios de aceptabilidad de frijol a nivel de consumidor en
Guatemala. A. Garcia, B. Rios, L. G. Elias y R. Bressani. Presented at the XXXII
Programa Cooperativo Centroamericano para el Mejoramiento de Cultivos Alimenticios
(PCCMCA). 17-21 March, 1986. San Salvador, El Salvador, C.A.

Estudio preliminar sobre perdidas postcosecha de frijol en la region de Peten, Guatemala,
A. Garcia, L. Sosa, L.G. Elias v R. Bressani. Presented at the XXXII Programa
Cooperativo Centroamericano para 2l Mejoramiento de Cultivos Alimenticios (PCCMCA).
17-21 March, 1986. San Salvador, El Salvador, C, A,

Una tecnologia economica para disminuir el tiempo de coccion del frijol comun. L. de
Leon, L. G. Elias y R. Bressani. Presented at the XXXII Programa Cooperativo
Centroamericano para el Mejoramiento de Cultivos Alimenticios (PCCMCA). 17-21
March, 1986. San Salvador, El Salvador, C.A.

Metodos fisicos, quimicos y nutricionales para establecer la calidad tecnologica y
nutricional del frijol. L. G. Elias, A. Garcia y R. Bressani. Presented at the XXXII
Programa Cooperativo Centroamericano para el Mejoramiento de Cultivos Alimenticios
(PCCMCA). 17-21 March, 1986. San Salvador, El Salvador, C.A.
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National Analysis of the Dietary, Nutritional, and Health Sitnation
of the Ecuadorian Population

OBJECTIVES

To describe the type and magnitude of the problems related to the consumption of
food and nutrition/health by socioeconomic categories at the national and regional levels.

To identify the degree of relationship of the principal ecological, cultural, and
socioeconomic factors associated with the above problems, particularly in the maternal and
child group.

To utilize the results for the formulation of policies, planning of programs, and
evaluation of actions concerning feeding, nutrition, and health.

To provide the bases for establishment of a continuous system of multisectoral
information that makes it possible to optimize nutritional epidemiological surveillance.

To analyze and interpret the health-disease and feeding-nutrition phenomena, in light
of the attitudes and practices of the population and the response of the existing services.

To establish a permanent mechanism of communication and intersectoral work in order
to increase the effectiveness of the national programs that affect the feeding, nutrition, and
health of the population.

METHODS AND APPROACHES
The project is developed in three defined stages:
1 - Documented analysis:

Review and analysis of existing information in the country:

a) ecological, productive, social, and cultural characteristics of the population, in
relation to its location and distribution (urban/rural, age groups, etc.);

b) report of communicable diseases and registration of mortality from specific causes;

¢) prevalence of malnutrition and specific deficiencies, availability and consumption of
foods;

d) feeding, nutrition, and health programs and services and the degree of utilization.
2 - Field study (Survey):

Collection, analysis, and dissemination of data obtained in a national probability
sample, regionalized, and stratified by conglomerates, through:

a) home interviews (sociceconomic data and data on consumption of foods, housing,
health, and utilization of services, etc.);

b) direct study in children under five (anthropometry and biochemical determinations)

to establish the prevalence of protein-energy malnutrition and deficiencies of iron,
vitamin A, iodine, and other nutrients.
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3 - Food and nutrition surveillance;

Based on the preceding stages, groups and regions at greater risk to malnutrition will
be identified in order to establish a continuous system of nutritional epidemiological
surveillance ("Sentinal areas/sites"). This will make it possible to act on a timely basis at
the individual/family level, to increase the efficiency of the programs, and to contribute
to their monitoring and evaluation.

RESULTS AND CONCLUSIONS
The (Documented Analysis) stage of the study has made it possible to define a
preliminary health profile and confirmed the lack of up-to-date, representative information on

the food and nutrition situation of the Ecuadorian population.

Planning, organization, training of personnel, and a pilot test of the survey have been
carried out, The collection of data at the national level was initiated in March 1986.

OTHER DATA
Investisator(s): Dr. Wilma Freire, Dr. José Suarez
Institution; Consejo Nacional de Desarrollo (CONADE) and
Ministerio de Salud Pablica, Ecuador
Country: Ecuador
Technical Program
Responsible; Food and Nutrition
Duration; January 1985 - December 1986
FUNDING
Agency Amount
CONADE/Ministerio de Salud Publica US$y 250,000
USAID US$ 400,000
Nestle Foundation US$ 350,000
PAHO US$y 20,000
TOTAL : US$ 1,020,000

PUBLICATIONS RESULTING FROM THE RESEARCH

Forthcoming.
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Applicability of Vi Serology to Screen for Chronic Salmonella Typhi
Carriers in a Food Handlers® Health Control Program in Lima, Peru

OBJECTIVES

To conduct a cost-benefit analysis of Vi serology as a screening assay to detect chronic
Salmonella typhi as part of a health screening program in Lima, Peru.

METHODS AND APPROACHES

Serum samples will be obtained from food handlers upon renewal of their health card.
Those individuals whose sera show a positive titer to the Vi antigen in the passive
hemagglutination test will be requested to submit to 3 consecutives stool cultures and one
duodenal-fluid culture (specimen obtained by the "string capsule technique"). Standard
laboratory procedures for isolation of Salmonella typhi will be carried out. Positive reactors
will be requested to participate in another study of an oral drug treatment trial or
surgical-antibiotic treatment in attempts to eliminate the chronic infection.

RESULTS AND CONCLUSIONS

Study in progress.

OTHER DATA
Investigator(s): Dr. Claudio F, Lanata
Institution; Instituto de Medicina Tropical Alexander Von
Humbolt
Universidad Peruana Cayetano Heredia
Country: Peru
Technical Program
Responsible; Maternal and Child Health/Diarrheal Diseases
Duration: 1985 - 1986
FUNDING
Agency Amount
PAHO US$ 98,975

PUBLICATIONS RESULTING FROM THE RESEARCH

None
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Hematological Response to Vitamin A Supplementation in Anemic Children

OBJECTIVES

To determine if supplements of Vitamin A, with or without additional iron therapy,
improve hematological and nutritional conditions in children with iron deficiency anemia.

METHODS AND APPROACHES

The study population was children between the ages of 1 and 8§ from seven different
day care centers of the Social Welfare Organization of the Secretariat of the Presidency of
Guatemala. Another center that participated in the study was the Center for Nutritional
Recovery of San Juan Sacatepéquez, which is supported by the Lions Club. The children were
from families of low socioeconomic level.

Three of the centers are located in Guatemala City (Bethania, La Florida, and
Presidenta) while the rest are located in the rural area, Zacapa, Progress, Escuintla, Cuilapa,
and San Juan Sacatepéquez.

Screening of Anemic Children

Anemic children were identified by measuring the hematocrit levels of the total child
population of each center. For this purpose, duplicate capillary blood samples were obtained
from each child and were compared to the standard hematocrit values proposed by Viteri, et.
al. for the Central American population. Children who presented levels of hematocrit below 1
1/2 standard deviations from the cutoff point were considered potentially anemic.

Experimental Dgsign

The anemic children in each center were assigned at random to four different groups.

Group I Twenty-five children supplemented with 10,000 IU of Vitamin A/day in a
hydrosoluble form for a period of two months.

Group II: Thirty children supplemented with ferrous sulfate in syrup form at a dosage of 3
mg/kg/day. In order to avoid gastrointestinal problems, the dosage was divided into two parts
and administered in mid-morning and mid-afterncon.

Group III: Twenty-four children supplemented with both Vitamin A and iron in the dosages
indicated in Group I and II.

Group IV: Twenty children participated in the control group, which was given a placebo that
resembled the iron preparation.

At the beginning of the study, after one month’s time, and after two months’ time,
anthropometric measurements were taken of the children and they were given a clinical
examination. Some children received the treatment for three months. This made it possible to
evaluate the effect of the treatment for a longer period of time.

In order to evaluate the hematological changes resulting from the treatment, 5 ml of

venous blood was taken from each child at the beginning and at the end (two months). The
following parameters were determined in the blood samples:
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1. Hemoglobin, hematocrit, red cell count, hematological indexes (MCV, MCH,
MCHC), leukocyte count by the standard method, using automated cell counts (Royco-cell crit
920-TO).

2. Serum retinol by the ultra-gentian violet inactivation method proposed by IVACG.

3. Serum iron, total capacity to bind iron (TIBC) and percentage of saturation of
transferrin (%TC) by the Ramsoy method.

4, Serum ferritine by an inmuno-enzymatic test using a commercial kit (tandem-e Fer,
Hybritech, Inc., San Diego, Calif.)

5. Speed of erythrocitic sedimentation by the Wintrobe method.

At the end of the study, for ethical reasons, all the children of the control group were
supplemented for two months with Vitamin A and iron.

RESULTS AND CONCLUSIONS

A clear-cut effect of time and Vitamin A treatment {p=0.0245) was found. A positive
change was observed of 10 micrograms/dl. of retinol in both groups treated with Vitamin A.

Treatment with iron produced a significantly higher increase in the levels of this
parameter (p=0.0028). The children supplemented with Vitamin A showed an elevation in
hemoglobin, but this increase was quite small (p=0.0594).

The effect of treatment with Vitamin A on hemoglobin produced an average increase
of 0.93 1+ 0.56 g/dl. in the group supplemented with Vitamin A.

The levels of hemoglobin in the group treated only with Vitamin A for three months
showed a slight reduction of 11.2 + 0.8 to 10.9 + 1.1 g/dl. between two and three months.

The group treated with Vitamin A and iron showed an increase in the fevels of
saturation of transferrin, and there was a slight reduction in the group that received the
placebo. Interestingly, treatment with iron only did not have a significant effect on the
percentage of saturation of transferrin by the end of the study (p=0.03097).

Treatment with Vitamin A produced an increase in the levels of serum iron (p=0.0070)
with Group III showing the largest average increase.

The levels of TIBC diminished with Vitamin A treatment and, in particular, with the
combined Vitamin A and iron treatment.

Only the treatment with iron (Group II) had a significant effect on the levels of serum
ferritin (p=0.0324).

These data indicate that supplements of Vitamin A can influence the hematological
condition and the metabolism of iron.

Those children who received Vitamin A for two months increased their hemoglobin by
approximately 0.9 g/dl and increased their levels of circulating iron. The percentage of
saturation of transferrin and the total capacity for binding iron diminished. All these data
indicate that the greatest effect of Vitamin A is to maintain adequate levels in the plasma in
order to supply the different tissues of the body. The elevation of serum iron was greatest
when the children received Vitamin A and iron together,
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OTHER DATA

Investigator{s):
Institution:

Country:

Technical Program
Responsible:

Duration:

FUNDING

Agency
INCAP

Dr. Luis Antonio Mejia and Dr. Fracisco Chew

Institute of Nutrition of Central America and Panama
(INCAP)

Guatemala

Food and Nutrition/INCAP

1985

Amount
US$ 25,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None.
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Microbiological Quality of Vegetables: Is it a Threat to Human Health?
OBJECTIVES

To determine the degree of contamination of different fresh vegetables through
different methodologies to characterize external and internal contamination;

To determine the degree of contamination of samples of different fresh vegetables
obtained from different rural, urban, and suburban areas of Guatemala;

To determine the relative efficiency of commonly used sanitary practices such as
washing fresh vegetables in pure or iodinated water to obtain a product free of
enteropathogenic bacteria.

METHODS AND APPROACHES

Samples of different fresh vegetables such as lettuce, cabbage, watercress, tomato, and
parsley were obtained from rural, urban, and suburban areas for analysis. Ten samples of each
vegetable were obtained from a random sample of families living in the above areas. The
samples were analyzed immediately following purchase from local retail markets and after they
were washed with iodinated water prior to being eaten. All vegetables were tested in duplicate
on the same day utilizing washing and liquefying methods.

An analysis of variance (ANOVA) statistical technique on the coilected data was used
to study the variation among geographical areas and treatments. Standard techniques
(biochemical tests and serology) were used for the identification of Shigella, Salmonella,
Yersinia, and E. ¢oli.

RESULTS AND CONCLUSIONS

On the basis of quantitative data of the study, it was concluded that fresh vegetables
available in the common markets from sub-urban areas of Guatemala City present a higher
internal and total coliform contamination than those available in supermarkets and rural
markets from the producing areas.

Washing fresh vegetables thoroughly with tap water significantly reduced their
contamination with total and fecal coliforms. Treatment of fresh vegetables with iodinated
water (at the average concentration used by the housewife), did not significantly improved
their sanitary quality over those washed with tap water alone.

In samples prepared using a homogenization technique, a significantly higher degree of
contamination was detected. This suggests an internal contamination of the vegetable tissue
which was demonstrated in lettuce, cabbage and celery. The degree of internal contamination
was significantly higher in the samples obtained from markets from sub-urban areas of the city
than those obtained from supermarkets or rural markets. This supports the hypothesis that the
internal contamination occurs after harvesting through capillary suction from the cut base of
the vegetable.

Thus, vegetables consumed fresh represent a health hazard primarily for the low

medium class urban population which generally purchases them in sub-urban markets or as
part of the typical dishes prepared by street food vendors or cafeterias.
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OTHER DATA

Investigator(s):

Institution:

Country:

Technical Program
Responsible:

Duration;

FUNDING

Agency
FAHO

Dr. Mario Roberto Molina

Institute of Nutrition for Central America and Panama
{(INCAP)

Guatemala
Maternal and Child Health/Diarrheal Diseases

1983 - 1984

Amount
US$ 10,500

PUBLICATIONS RESULTING FROM THE RESEARCH

Two 1n preparation.
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Action-oriented Research on Nutrition and Child Health as
Part of Primary Health Care

OBJECTIVES

To study the determining cultural patterns of feeding practices and health care in
children under 3 years of age.

To involve the community in the study and identification of its health and nutrition
problems and in the formulation/execution of practical actions for their solution.

To carry out activities to improve the practices of infant feeding and health care,
aimed at the prevention and control of malnutrition, acute infections, and diarrheal processes.

To develop, test, and enhance techniques of work for the execution of these actions, as
part of the activities of the rural health promoter.

To apply this methodology extensively, after training the health team, including the
community health workers.

METHODS AND APPROACHES
The project was developed in three phases: Research, Action and Evaluation.

The research phase (June 1981 - March 1982) was devoted to analysis of the health
and nutrition of the community through the following activities:

a) Selection of a rural community of approximately 5,000 inhabitants.

b) Anthropologic study of the community through 27 case studies, including; a
geographical and historical description, productive activities, demographic aspects,
infrastructure of the region, forms of community organization and identification of
leaders, a physical description of the home and its social characteristics, practices of
infant feeding and child-rearing, sanitary conditions and hygienic habits, health
patterns, personal and institutional influences, the role of the mother, and patterns of
activity and behavior of consumers.

c) A cross-sectional survey on feeding and health practices in all families with children
less than 3 years of age. Data will be included on recent morbidity, immunizations,
attitudes of the family and its behavior regarding health and iliness in children,
household sanitary conditions, type and quality of drinking water, systems for
elimination of wastes, evaluation of the nutritional status of those less than 3 years of
age (weight and size), and utilization of the health services.

d) Analysis of the operation of the health services as part of the strategy of primary care,
with emphasis on: mechanisms of coordination among the local, regional, and sectional
levels; fulfillment of the standards in accordance with the levels of health care, systems
of reference, and delegation of functions; administrative transactions (personnel,
equipment, and supplies) supervision and degree of training of the rural health
promoter and other personnel of the local team; development of educational activities
(methodology, contents, and utilization of audiovisual aids); community participation
in the activities of primary care; and degree of integration of the health team with the
community and other local agencies.
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The action phase (April, 1982 - June, 1984) involved the joint work of the personnel of
the Health Service of Cundinamarca and representatives of the community, Actions and
priority activities aimed at improving child health and nutrition were agreed upon. These
included the effective participation of the community, technical and administrative support of
the Health Service, comprehensive actions for prevention, cure and health promotion,
retraining of the health community worker (rural promoters and nursing auxiliaries) in the
following areas: knowledge of the community and its needs, how to teach and learn with the
community, family feeding, nutrition of the mother, breast-feeding, infant feeding, control of
the growth and nutritional status of the child, nutrition and infection, diarrhea and nutrition,
more common nutritional deficiencies, environmental sanitation, organization and supervision
of the work.

The following interventions were carried out: control of the growth and nutritional
status of the child, dietary surveillance, nutritional education, control of diarrheal disease,
promotion of immunizations, environmental sanitation, and support for community
participation (visits to the homes, organization of a health committee and training of its
members, etc.).

The project activities were evaluated during the Evaluation phase (April 1982 - June
1984) periodically from their initiation (preliminary diagnostic phase) through implementation
and presentation and discussion of the results with the community and the health authorities.
It was not possible to do an adequate evalvation of the impact of the project due to
methodological and operational limitations. However, some evaluation indicators show
evidence of the successful results of the project: significant increase in the coverage of
activities of surveillance of child growth, immunizations, the number and quality of medical
consultations, the level of self-care of health, the improvement of hygiene in the home and in
the environment.

RESULTS AND CONCLUSIONS

Designed, tested in the country, and applied successfully in the project were work
methodologies to improve the provision of services and correct some of the problems found,
particularly in the following areas:

- Training of the health community worker in food and nutrition, through the testing,
adaptation, and modification of the WHO Manual on the subject, which served as the last
PAHQ publication in Spanish.

- Organization of the work of the rural health promoter and other support personnel in the
services, in accordance with levels of care, including guidelines for the supervision and
monitoring of the activities at the local level.

- Appropriate technologies for diarrheal disease prevention and control, especially early oral
rehydration in the home, and refeeding the child having diarrhea.

- Integration of activities of nutrition and health giving emphasis to nutritional and dietary
surveillance, improvement of the feeding of the infant and the mother, oral rehydration,
and immunizations.

- Educational methodology through teaching and learning techniques and the design and
utilization of materials to improve the performance of the community worker as an
educational agent.
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Effective participation of the community, through the stimulus and motivation of families,
in order to achieve greater awareness and better decisions in the solution of its own
problems,

Periodical and regular technical and administrative support to the local health services,
through intelligent supervision, continuous education, and improvement of the referral
systems in accordance with the levels of care.

OTHER DATA
Investigator(s): José Obdulio Mora, Esperanza Salazar de Ramirez,
Yolanda Ramirez Guarin, Soledad Nifio de Pelaez,
and Inés Betancourt de Arce
Institution; Pontificia Universidad Javeriana, Facultad de Estudios
Interdisciplinarios, Programa de Alimentacién vy
Nutricién, Servicio  Secional de  Salud de
Cundinamarca, Colombia
Country: Colombia
Technical Program
Responsible: Food and Nutrition
Duration: July 1981 - June 1984
FUNDING
Agency Amount
PAHOC USH 100,450
Nestle Foundation USE 77,400
Javeriana University US$ 170,000
TOTAL USE 347,850

PUBLICATIONS RESULTING FROM THE RESEARCH

1.

Pan American Health Organization. Pautas para capacitar en nutricién al trabajador
comunitario de salud. PAHO Scientific Publication No. 457, Washington, D.C., 1983.

Mora, 1.Q., E. Salazar de Ramirez, Y. Ramirez, S. Niiio de Peldez, 1.1 Betancourt de Arce.
Informe Final del Proyecto de Investigacion-Accién sobre Nutricién y Salud Infantil,
como parte de la Atencién Primaria de Salud, Guayabal de Siquima (Cundinamarca),
Colombia, 1981-1984. Unijaveriana/FEI/PAN, November, 1984.

Daza, C.H. and J.0. Mora. La Investigacion-Acciéon en Nutricion a través de la Atencidn

Primaria de Salud. In: A. Lam-Sanchez and J.F. Durigan, (eds.), ANAIS, VII Congreso
Latinoamericano de Nutricién, Brasilia, 26-29 November 1984, FUNEP, Jaboticabal, S.P.
Brasil, 1985.
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A Population Survey for the Assessment of Iron Nutritional Status in Grenada

OBJECTIVES
To determine the iron status of the population of Grenada.
To investigate the feasibility and potential effectiveness of the following interventions:

- Supplementation of at-risk groups of the population with iron therapy,

- Nutrition education focussing on increasing the consumption of iron-rich foods by the
population,

- Environmental sanitation, and

- Fortification of appropriate foods with iron.

To determine the prevalence of anemia in the population for selected age groups and
among those women pregnant or in lactation.

To obtain information that would guide decisions as to the interventions necessary to
ameliorate the situation.

METHODS AND APPROACHES

A random sample was conducted of 377 households which included all parishes of not
less than 100 persons in any age-sex category. The sample consisted of 1,536 people. In
addition, 113 pre-patal women in the last trimester of pregnancy and 134 lactating women 6
weeks post-partum were chosen from randomly selected clinics. Demographic questionnaires
were administered to heads of household by public health nurses. The following data were
collected from each individual: food frequency information; blood samples for haemoglobin,
haematocrit and plasma ferritin determinations; and stool specimens for quantitative
estimations of enteric parasites,

Data analysis. was performed at CFNI, Jamaica.
RESULTS AND CONCLUSIONS

The sample was mainly rural. Rural households were larger and more crowded, having
poorer physical facilities and fewer possessions than urban households,

Most home~iron containing foods, wheat flour products and brown sugar were widely
and frequently consumed. However, organ meats and dried fruits were poorly consumed items.

Anemia prevalence (as defined by WHO using Hb and PCV cutoffs)and iron
deficiency (plasma ferritin < 12 ug/1) were highest among preschoolers (44-45% anemic, 60%
iron deficient), pre-natal (49-63% anemic, 54% iron deficient) and post-natal (37-47% anemic,
62% iron deficient) women.

Since the analysis of stool specimens has not yet been completed, no firm conclusions
can be drawn at this time.
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OTHER DATA

Investigator(s): Dr. Adeline W. Patterson
Institution: Caribbean Food and Nutrition Institute (CFNT)

Government of Grenada
Caribbean Epidemiology Center (CAREC)

Country: Grenada

Techpicgl Program
Responsible; Food and Nutrition/CFNI

Duration: 1985 - 1986

FUNDING

Agency Amount
PAHO US$ 8,000
USAID US$ 25,000

TOTAL US$ 33,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None vet.
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Factors Affecting Infant and Young Child Feeding and Rearing

OBJECTIVES

To obtain guantitative and qualitative data on the varieties of infant care/feeding
practices in selected communities in Dominica and Saint Vincent, in order to find risk factors
for health and nutrition.
METHODS AND APPROACHES

Three communities will be studied in Dominica and two in Saint Vincent. Exploratory
interviews on infant care/feeding will be conducted in 20 to 25 families.

A second phase will be conducted in 50-60 households of each community where a
structured interview will be heid to obtain information that was found to be relevant in phase
I. This will result in two groups "normal" and "at risk" which will be compared.

RESULTS AND CONCLUSIONS
None yet.
OTHER DATA
Investigator(s): Dr. Adeline W. Patterson
Institution: Caribbean Food and Nutrition Institute (CFNI)

guntry: Dominica, St. Vincent and the Grenadines

Technical Program
Responsible: Food and Nutrition/CFNI

Duration: 1985 - 1988

FUNDING

Agency Amount
PAHO

PUBLICATIONS RESULTING FROM THE RESEARCH

None
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Monitoring Nutrition and Actions to Improve Children’s Health -
An Approach for the English-speaking Caribbean

OBJECTIVES

In English-speaking Caribbean countries malnutrition in children, although on the
decline during the past decade or two, still remains a public health problem. The malnutrition
that persists in these countries is not endemic, but appears to be located in specific geographic,
economic, social and demographic pockets. In order to reduce mainutrition further and
ultimately eliminate it completely, the population groups involved need to be continuously
followed. Maintaining an effective surveillance system will enable appropriate and informed
decisions to be made, both to develop programmes specifically targeted to these groups and to
monitor their progress. Without directing efforts at specific target groups, national
programmes to combat malnutrition aimed at the entire population may not produce desired
results, Such groups need to be identified and their characteristics and attributes precisely
defined.

The objectives of the project are: to establish and maintain a system of monitoring
malnutrition at the community level on a continuous basis; and to utilize the disaggregated data
on malnutrition collected in this system for decision-making and program planning to improve
the nutritional status of children.

METHODS AND APPROACHES

- Tools will have to be developed that precisely measure malnutrition and provide
systematic and timely information.

A system of collecting disaggregated data on the pockets of malnutrition and some of
its major attributes will have to be developed.

A system of monitoring malnutrition and, more importantly, enabling the utilization of
the data to initiate action at different administrative levels of the health care system for
improving the nutritional status of children will also have to be developed. The tools and the
system will be field tested.

The tools and the system will have to applied systematically and incrementally in the
countries of the Caribbean.

RESULTS AND CONCLUSIONS

The following tools, systems and procedures for monitoring growth of children have
been developed: a) Caribbean Growth Charts and Child Health Clinic Record; b) Take-home
Growth Charts for parents; ¢) A system of monotoring nutritional status at the individual level
and at the community level, including data management and utilization at the health centre
level; and d) A Field Guide/Training Manual which explains in detail the tools and the system
and step-by-step procedures to carry out these activities.

The tools, system and field guide have been field-tested and after due modifications,
have now been applied in several countries. An orderly approach to initiate and maintain the
system in each country has been implemented as follows:

STEP 1I: Meeting or correspondence between CFNI and the country officials to establish the
terms of reference for the work.
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STEP 2:

STEP 3:

STEP 4;

STEP 5:

STEP &:

Evaluation of the present system of monitoring growth in the country and
collecting disaggregated data on nutritional status.

A 3-day training and planning workshop of the health centre staff, their
supervisors and various national staff in collaboration with CFNI in order to
discuss the previous steps and the application and utilization of Caribbean Growth

Charts for nutritional improvement, and the design of country specific systems.

Implementation of the system as outlined in the plan of work.

Monitoring and evaluation.

Further assistance by CFNI staff to the solution of problems arising during the
implementation and institutionalization of the system if needed.

Discussion with national officials to establish a multi-sectoral Food and Nutritional
Surveillance System for the country,

Nine countries (Antigua, Grenada, St. Christopher-Nevis, British Virgin Islands, St.
Vincent, Trinidad and Tobago, St. Lucia, Montserrat and Guyana) have so far initiated the new
system of monitoring and improving nutritional status of children. They are at different stages
of implementation.

OTHER DATA

Investigator(s):
Institution:

Country:

Technical Program
Responsible:

Duration:

FUNDING

Agency
PAHO
UNICEF

TOTAL

Dinesh P. Sinha

Caribbean Food and Nutrition Institute (CFNI)
Antigua, the British Virgin Islands, Gtenada, St.
Christopher Nevis, St. Vincent, Trinidad & Tobago
and Saint Lucia

Food and Nutrition/CFNI

1984 - 1986

Amount

US$ 9,501
(1985) US$ 10,000
(1986) US$ 10,000

US$ 29,901
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PUBLICATIONS RESULTING FROM THE RESEARCH

1. Sinha, D.P. Growth Charts for the Caribbean. CAJANUS 17:156, 1984.
2. Sinha, D.P. Monitoring Surveillance: Systematizing the Qutcome Variables.

CAJANUS 18:24, 1985.

3. Sinha, D.P. Monitoring Nutritional Status and Actions to Improve Children’s Health -
A field Guide for Health Workers in the Caribbean, 1986.

4, Sinha, D.P, Jutsum, P.J., Wallace, 1. Patterns of Malnutrition in the Caribbean - A
Case Study of Antigua. CFNI, 1985,

5. Sinha, D.P. and Francis-Delaney, D. Patterns of Malnutrition in the Caribbean - A
Case Study of St. Christopher-Nevis. CFNI, under preparation.

6. Sinha, D.P. and Scatliffe, T. Patterns of Malnutrition in the Caribbean - A Case Study
of the British Virgin Islands. CFNI, under preparation.

7. Sinha, D.P. Monitoring Nutrition and Health of Children - An Integrated Approach
for the English-speaking Caribbean. CFNI-J-13-86, Kingston, Jamaica.
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PRECAVAS - Contribution of Dietary and Pharmacological Interventions
in the Prevention and Contrel of Chronic Cardiovascular Diseases

OBJECTIVES

In general, to develop the knowledge and the technology necessary for the definition
of strategies and actions in the fields of nutrition and health care directed towards the
prevention and control of chronic cardiovascular diseases (CVD), considering the different
conditions and human ecological characteristics existing in Latin America and the Caribbean,
including their process of development.

The project is not intended to provide representative country or regional information,
but rather t¢ examine the relationships of the relevant variables within individuals in settings
selected to maximize the range of such variables.

Specifically:

To develop common scientific and operational criteria and to select unified, valid and
reliable methodology among collaborators in Latin America and the Caribbean in the planning
and execution of the necessary studies to reach the general objective of the project.

To develop a descriptive epidemiologic base of cardiovascular risk factors with
emphasis on dietary aspects as they have been related to CVD. This will be achieved by the
study of selected population groups in the different countries participating in the project.

To test interventions on populations centered on food intake, nutritional status and
community control of hypertension derived partly from the previous objective and directed
towards inducing a favorable change in cardiovascular risk factors in general.

METHODS AND APPROACHES

Phase 1. Development and testing of selected common methodology and operational
aspects in pilot areas. This includes the determination of validity and reliability of procedures
and the arrival at a scientific and operational consensus for further action (Phases II and III).
The fieldwork for this phase was undertaken from 1983 to 1985,

Phase 1II. Description and analysis of the epidemiology of chronic CVD and of
cardiovascular risk factors in selected populations of Latin Amenca and the Caribbean. This
involves two areas of action:

(a) Analysis of the existing information on the epidemiology of chronic CVD and of
cardiovascular risk factors with emphasis on the dietary characteristics and lifestyles
which exist in the different populations of countries participating in the project.

(b) Study of the epidemiology of cardiovascular risk factors and ideally that of indicators
of cardiovascular pathology in selected population groups in specific countries of Latin
America and the Caribbean. The population groups within each country will be
chosen so as to achieve as large a range as possible in the dietary characteristics and
intake patterns considered crucial in the project: total caloric intake; fat calories;
polyunsaturated fatty acid intakes (absolute); polyunsaturated to saturated fatty acid
intake ratio (P/S); and cholesterol intakes (absolute).
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Participating countries will be selected so that the range of the above dietary
characteristics among the countries is as large as possible. It is expected that these population
groups will also vary in cardiovascular morbidity and mortality and in other cardiovascular
risks and lifestyles, such as hereditary characteristics, sociocultural conditions, habits (alcohol
intake and smoking), concomitant pathology (cbesity, diabetes, etc.).

Phase ITI. Dietary and drug interventions to diminish the cardiovascular risk factors
centered specifically on lowering LDL cholesterol and resting blood pressure, on diminishing
thrombogenic tendency, and on controlling hypertensive subjects. The interventions will be
based on results of Phase II and other collateral studies. The principal aim is to shift the
severity of risk factors towards a lower level in the population as a whole (from school children
to adults). The control of hypertensive subjects will be adjusted to the most current practices
in community based programs. Treatment will be provided to subjects in whom additional
pathology is detected (i.e. hyperlipidemias, diabetes, etc.).

RESULTS AND CONCLUSIONS

Field Sites

Although still too early to give definitive results from the pilot studies in the three
field sites, a recent meeting of those involved was held to review the available data and to
discuss operative details. In summary, the following can be stated:

a) Instruments and procedures for data collection in the field are operational,

b) Dietary data are the most difficult to obtain and some methods applicable to one site
(i.e., monthly consumption tendency) can not be applied to others. It is clear that
within a standardized general procedure, flexibility for its local application must exist.
In depth data analysis of available information will provide variance estimates of three
different methods tested.

c) Sociocultural stress and coping data was obtained with confidence in the three sites
with locally adapted questionnaires, Intraculturally meaningful results can be
compared among the sites (interculturally),

d) Blood pressure measuring studies in the field sites completely agree with those carried
out at PAHO (see below).

e) Difficulties were very evident in the determinations of erythrocyte fatty acids mainly
due to unexpected laboratory equipment limitations in the two sites performing these
analysis.

) Data management was 4 major stumbling block to carrying out the studies in all sites.

g) Coordinating visits served to clarify and evaluate the procedures at the sites. A

substantial portion of the work was judged compatible and satisfactory; the rest can be
made to reach those conditions. Procedures were easily applicable in the three
geographical-sociocultural sites and thus could be applicable to all sociocultural groups
in the Western Hemisphere.
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PAHO

At PAHO, the DINAMAP automatic blood pressure measuring instrument has been
tested on 70 persons on two or three occasions with 20 measurements taken at one minute
intervals each time, separated by a week or a year, This was experiment designed to measure
the components of variance attributable to within-occasion and between-occasion blood
pressure measurements. A draft paper prepared analyzing these data, concluded that:

(1) Although the within-occasion variability of serial blood presure measurements is high,
the overall trend in measurements is to decrease during the first 10 minutes and to
level out during the second 10 minutes.

(ii) Based on the estimates of within-visit and between visit variability obtained from a
random effects component of variance analysis, the requirement of multiple-occasions
blood pressure measurement suggested by the literature could be reduced to one
occasion if at least five measurements were obtained during the second 10 minutes of
measuring.

DINAMAP measurements were compared to measurements taken with the auscultatory
technique and to the Sphygmetrics machine in use at USDA/Beltsville, For each of eight
persons, six sets of blood pressure mearurements (each set consisting of DINAMAP,
auscultatory, and Sphygmetrics systolic and diastolic readings taken as nearly simultaneously as
the methods permit) vielded correlations among the methods of about 0.9.

A draft paper discussing the philosophy and principles of research data management
for the project has been prepared and circulated among the collaborators for criticism and
improvement.

A review of the statistical problems which result from intrinsic variability and error in
dietary measurement was written, with the aim of spotlighting the fundamental issues so that
the collaborators will have a common ground for improving dietary measurement techniques.

OTHER DATA

Investigator(s): Dr. Fernando Viteri, Mr. Philip N. Gallagher Jr. -
PAHO
Dr. Adolfo Chavez, Mexico
Dr. Geral A. C. Grell, Jamaica
Dr. José Ernesto dos Santos, Brazil
Dr. William W. Dressler, University of Alabama

Institution; Instituto Nacional de Nutricién, Mexico; Faculdade de
Medicina - Ribeirao Preto, Brazil, University of the
West Indies School of Medicine, Jamaica

Country: Mexico, Brazil, Jamaica

Technical Program

Responsible: Food and Nutrition

Duration: February 1981 -
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FUNDING

Agency Amount,

PAHO US$ 21,653
Pan American Health and Education ‘Fbundation (PAHEF) US$ 120,000
Georgetown University/U.S. Department of Agriculture US$ 80,000
Collaborating Countries (Brazil, Jamaica, Mexico) USs$ 112,000
TOTAL US$ 333,653

PUBLICATIONS RESULTING FROM THE RESEARCH

1.

Gallagher, P. N., and F. E. Viteri, The Number of Visits and Readings per Visit
Required to Estimate Resting Blood Pressure, presented at the National Conference on
High Blood Pressure Control, Chicago, April 1985,

Viteri, F. E., and P. N. Gallagher, A Protocol for the Measurement of Resting Blood
Pressure, presented at National Conference on High Blood Pressure Control, Chicago,
April 1985,

Dressler, William W., Alfonso Mata, Adolfo Chavez, Fernando E. Viteri and Phillip
Gallagher. Social Support and Arterial Pressure in a Central Mexican Community,
Psychosomatic Medicine, Vol. 48. No. 3 (March/April 1986).

Dressler, William W., Jose Ernesto Dos Santos and Fernando E. Viteri. Blood Pressure,
Ethnicity, and Psychosocial Resources. Paper accepted for publication in

Psyvchosomatic Medicing, Vol. 48, 1986,

Dressler, William W., Jose Ernesto Dos Santos and Fernando E. Viteri. Arterial Blood
Pressure and Modernization in Brazil. Paper accepted for publication in American

Anthropologist.

Dressler, William W., Alfonso Mata and Fernando E. Viteri. Arterial Blood Pressure
and Individual Modernization in a Mexican Community. Short title: Blood Pressure
and Modernization, Paper submitted for publication to Social Science and Medicine.

Dressler, William W., Modernization, Mobility and Hypertension, Paper presented in
the symposium "Anthropological Perspectives on Hypertension and Its Correlates”, 84th
Annual Meeting, American Anthropological Association, D.C,, December 4-8, 1985,
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The Control of Chagas’ Disease Through House Modification: The Infection by
Trypanosomes of Triatomines Caught in Different Types of Houses and in
Peridomiciles - An Initial Evaluation

OBJECTIVES

To determine the frequency distribution of Trypanosoma in triatomines found inside
houses and in the peridomicile of different types of houses during an initial evaluation.

METHODS AND APPROACHES

In seven communities of Trujillo State and five communities in Portuguesa State, an
initial entomological survey yielded Rhodnius prolixus infesting houses and R. prolixus and
Triatoma maculata infesting the peridomicile. Each captured insect was checked for parasites
in fecal extensions. Any parasite found was fixed, stained with Giemsa and identified. A
comparison was made between the proportion of houses and peridomiciles with infected
triatominae/total number of houses with triatominae (proportion of "infected houses") in regard
to T. cruzi and T. rangeli. The proportion of "infected houses" and peridomiciles was also
compared to the following categories of houses: palm houses (palm), and houses with a tin roof
and walls of unplastered mud and cane (mud), or walls of plastered mud and cane (plastered
mud) or cement block (block).

RESULTS AND CONCLUSIONS

Intradomicile:
In the Trujillo State area, 126/491 houses were found infested with R. prolixus. Of

these, 13 showed the presence of T. cruzi-only, 19 the presence of T. rangeli-only, and 8 the
presence of both parasites, There was no difference (Chi-square = 0.41) between the
proportion of houses "infected" with T. cruzi (13+8/126) and the proportion "infected" with T,
rangeli (19+8/126). The distribution of trypanosomes (T, ¢ruzi + T, rangeli) by type of infested
house was as follows: palm 9/21, mud 20/75, plastered mud 6/14, and block 5/16. There was
no difference between the proportions of houses "infected" with trypanosomes in relation to the
type of house (Chi-square = 2.8, 3 df, p > 0.1).

In the Portuguesa State area, 22/215 houses were found infested with R. prolixus. Of
these, one showed the presence of T. cruzi only, one the presense of T. rangeli only, and four
the presence of both parasites. The proportions of houses infected with T. cruzi and T. ranseli
{1+4/22) were identical. The presence of trypanosomes was limited to 6/12 palm houses, while
none were found in the 10 mud houses. No triatominae were found in the other types of
houses. There was a significant difference between the proportion of palm and mud houses
found "infected" (Fisher’s exact test p = 0.03). There was no difference (Chi-square = 0.02)
between the total proportion of houses "infected"” with trypanosomes in the Trujillo State area
(40/126), and in the Portugesa State area (6/22).

Peridomicile:

In the Trujillo State area no trypanosomes were found in the 19 periodomiciles
infested with R. prolixus nor in 6 peridomiciles infested with T, maculata, In the Portuguesa
State area, 4/26 of the peridomiciles positive for R, prolixus were found with trypanosomes (T.
cruzi (3), and T. ¢ruzi and T, rangeli (1)). The one peridomicile with T. maculata was
negative. No difference (Fisher’s exact test p = 0.1) was found when comparing the
proportions of "infected" peridomiciles with R. prolixus in the Trujillo and Portuguesa State
areas or the "infected" peridomiciles with both R. prolixus and T. maculata (Fisher’s exact p =
0.09). -
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There was no difference between the proportion of infected triatomines in all houses
(6/22), and peridomiciles (4/26) in Portuguesa State (Fisher’s exact test p = 0.3) or when
considering palm or mud houses individually (Fisher’s exact test p = 0.1 and p = 0.06,
respectively). Of the nine houses which had triatomines both inside and outside the domicle,
only one had trypanosomes present and these were limited to the peridomicile.

In the endemic area of Venezuela, the presence of T. cruzi and T, rangeli inside the
house seems to be equally important and suggests the necessity for adequate parasitiological
diagnosis of material brought in from the field to validate the importance of T. rangeli in any

epidemiological study on Chagas’ disease.

It is not clear whether there is any relation between the type of house, once infested
by triatomines, and the presence of trypanosoma inside the house, since the results were
different in the two areas under study. Further research needs to be undertaken to clarify the
dynamics of the circulation of the trypanosomes between the house and the peridomicile, and
the role of T. maculata in the domestic and peridomestic cycle of Chagas® disease.

OTHER DATA
Investigator(s): Rafael Cedillos, J. Velasco, R. Tonn, G. Lépez

Institution: Directorate of Malariology and Rural Endemies
Ministry of Health and Social Assistance

Country: Venezuela

Technical Program
Responsible: Tropical Diseases

Duration: 1977-1985
FUNDING

Agency Amount
Ministry of Health and Social Assistance, Venezuela
Edna McDonnel Clark Foundation
- One of eight studies funded under a grant
of $1,000,000 for Chagas® Disease Research.

PUBLICATIONS RESULTING FROM THE RESEARCH

Publications in preparation.
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The Control of Chagas® Disease Through House Modification:
I: Initial Housing Characteristics and Triatomine Infestation

OBJECTIVES

To determine the magnitude of triatomine infestation according to the type of housing
in seven communities in the State of Trujillo and five communities in the State of Portuguesa.

METHODS AND APPROACHES

The study was undertaken in five communities of Portuguesa State where triatomines
were susceptible to available insecticides and in seven communities of Trujillo State where
insecticide resistance to Dieldrin and HCH had been detected. A housing census determined
four different types of houses; those which had palm branches in their walls or roof (palm) and
those with tin roofs having the following types of walls: unplastered mud and cane (mud),
plastered mud and cane (plastered mud), and cement block (block). The houses were inspected
for one man-hour to record the species and number of triatomines collected,

RESULTS AND CONCLUSIONS
Only Rhodnius prolixus was found inside the houses.

In the Trujillo State study area a different distribution of triatomines according to type
of house was observed (Chi square = 58.8, 3 df, p < 0.001); palm houses had the highest
infestation index (21/34). Plastered mud {14/97) and block houses (16/121) when taken
together or individually, showed a significantly lower infestation index compared to either
palm (21/34) or mud houses (75/134).

In the Portuguesa State study area, an initial significantly lower infestation index
(10.2%) was observed (Chi square = 20.5, 1 df, p < 0.001) than in the Trujillo State study area
(25.7%). The low infestation index and the few plastered mud and block houses did not permit
a statistical comparison between house groups.

There was a significant difference (z=3.0, 124 df, p < 0.01) between the higher mean
number of R. prolixus found in palm and mud houses and the lower number found in plastered
mud and block houses in the Trujillo State study area. Comparing the mean number of
triatomines in the four individual housing categories in the Trujillo State area with those in the
palm and mud houses in the Portuguesa State area no significant differences were found
(F=2.3, 123 df, p > 0.1, t=0.05, 20 df, p > 0.1, respectively).

The infestation indexes and the mean number of triatomines found in houses in the
Trujillo State area, compared with the findings in Portuguesa State, support the hypothesis that
palm houses are more likely to be infested by triatomines than any other type house, and that
pilastered mud and block houses are less apt to be infested by triatomines than palm and mud
houses.

The high infestation of cement block houses in some communities, as well as in
plastered mud houses, suggests that triatomine infestation in these houses is not solely
determined by housing characteristics, but by other factors that have yet to be defined. The
preliminary results of this survey determined the initiation of a longitudinal study aimed at
investigating how house improvements or replacements would affect the presence of
triatomines inside the house.
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FUNDING

Agency | Amount
Ministry of Health and Social Assistance, Venezuela
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- One of eight studies funded under a grant
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The Coatrol of Chagas’ Disease Through House Modification:
II: Short Term: Evaluation of Triatomine Infestation in Modified and
Unmodified Houses Before and After the Housing Modification Program

OBJECTIVES

To determine how improvement to houses in the project affects the infestation of
triatomines

METHODS AND APPROACHES

The study was carried out in four communities of Trujillo State where the National
Rural Housing Program had determined that some houses could be improved by substituting
palm leaf roofs for tin roofs, and plastering mud or cracked walls, Some houses, which were
wnaceptable for improvements would be substituted for a standard model block house with a
tin roof. A reference or control area was established in five communities in Portuguesa State,
where only regular spraying activities were undertaken.

An initial baseline survey determined triatomine infestation from one-man-hour per
house inspections. Four housing categories were established; those with palm branches in the
roof or walls (palm); those with tin roofs having the following type of walls: unplastered mud
and cane (mud), plastered mud and cane (plastered mud), and cement block (block). An
entomological survey was repeated once the National House Improvement Program had
completed its activities two years later. Houses which were improved or substituted were
classified as "modified", while those that remained the same were classified as "unmodified".
The infestation index (i.e. the number of triatomines in positive houses/total number of houses)
as compared in those houses which were evaluated in both surveys. For the purpose of this
analysis, palm and mud houses where major modifications had occurred were grouped together,
while plastered mud and block houses where only minor modifications had occurred formed
another group.

RESULTS AND CONCLUSIONS

Only Rhodnius prolixus was found inside the houses. The infestation index of
modified houses in Trujillo State dropped from 69/124 before modification to 4/124 after
modification (p < 0.001). In unmodified houses, a significant reduction from 20 to 6 house
infestations (p < 0.01) was also observed, but the persistence of infestation in the subgroup of
unmodified palm and mud houses vielded non significant results. In the Portuguesa State study
areas, a significant reduction in the infestation index from 19/173 to 1/173 (p < 0.001) was
noted.

Modified houses were found to have a more marked reduction in R. prolixus than in
unmodified houses of Trujillo State, especially in the palm and mud category. This suggests
that housing modification is a viable alternative for achieving triatomine control in a
community. The overall reduction of the infestation indexes in Trujillo State may be a
reflection of the effect of housing modification on the population dynamics of the vector in
the whole community, or possibly a reflection of the influence of the program on the
awareness of 'the community to eliminate triatomines. In areas of Portuguesa State where
insecticides ' are used, the influence of other environmental factors affecting triatomine
populations must also be considered in evaluating the overall reduction of the infestation
index. This study serves as a reference point in comparing the effectiveness of housing
modifications in Trujillo State as an. alternative to the use of insecticides in triatomine control
and suggests the need for long term follow-up study.
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Investigator(s): Rafael Cedillos, J. Velasco, R, Tonn, V. Pou Howley,
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Institution: Directorate of Malariology and Environment Sanitation
Ministry of Health and Social Welfare - Venezuela

Country: Venezuela

Technical Program

Responsible: Tropical Diseases
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PUBLICATIONS RESULTING FROM THE RESEARCH
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The Control of Chagas Disease Through House Modification:
III. A Five Year Longitudinal Entomological Study

OBJECTIVES

To define the effect of two control methods on triatomine infestation in two Chagas’
disease endemic areas: 1) house modification; and 2) regular residual insecticide spraying.

METHODS AND APPROACHES

Entomological surveys were undertaken in 12 communities in two different endemic
areas of Chagas’ disease in search for triatomines. The one-man-hour house inspections were
initiated in 1977 and included 706 of 861 existing houses in both areas. The inspections were
repeated every six months until the final evaluation in 1983. In seven communities in Trujillo
State, the house modification, which consisted of substitution of palms for a tin roof, plastering
of walls, and paving of the floors, ot substitution for a block house, was undertaken in 373 of
491 houses ("house improvement area"). In five communities in Portuguesa State, the regular
residual insecticide control method was carried out in all 215 houses ("sprayed area"),

RESULTS AND CONCLUSIONS

In the "house improvement area", 382 of the 491 original houses were available for
final longitudinal evaluation., Of the 382, 330 were improved in the project. In the "sprayed
area”, 154 of the 215 original houses were available for the final longitudinal evaluation.

In the "house improvement area" a drastic reduction (p < 0.001) was noted in
intradomestic triatomine infestation from 126/491 observed before house improvements to
5/480 (including 98 new, non-project constructed houses) in the final evaluation. In contrast,
the continuance of intradomestic triatomine infestation (Chi square = 0.39) in the “"spraved"
area can be observed where 22/215 houses were positive in the initial evaluation and 19/235
houses (including 81 newly constructed houses) positive in the final evaluation. Exclusion of
the new non-project constructed houses did not change the significance of the results.
Triatomine infestation in periodomestic sites showed a reverse pattern. In the "house
improvement area"” the initial peridomestic infestation of 25/491 was not statistically different
from the 12/480 observed in the final evaluation (Chi square = 3.7), while in the "sprayed
area”, a significant reduction in the peridomestic infestation (p < 0.01) from 27/215 in the
initial evaluation to 11/235 in the final evaluation was observed.

In the initial evaluation, all domestic infestation was due to R, prolixus in both areas,
In the final evaluation, all infestation in the "sprayed area" was due to R. prolixus, while in the
"house improvement area" domestic infestation was due to R. prolixus in two houses and to
either R. robustus, R. pictipes, or T. maculata in the remaining 3 houses. Infestation of the

peridomicile was due mainly to R. prolixus.
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OTHER DATA

Investigator(s): J. Velasco, Rafael Cedillos, G. Lépez, P. Colmenares,
R. Tonn, R. d'A. Gusmao

Institution: Directorate of Malariology and Rural Endemies
Ministry of Health and Social Assistance
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Technical Program
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Edna McDonnell Clark Foundation
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of $1,000,000 for Chagas’ Disease Research,
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Publication in preparation.
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Triatomine Preference Location in Infested Houses in an Endemic
Area of Chagas' Disease

OBJECTIVES

To define the harboring preference of triatomine bugs’ location in different types of
housing.

METHODS AND APPROACHES

The study was undertaken in Trujillo State. A housing survey determined four types
of houses; those with palm branches in the walls or roofs and those with tin roofs and the
following type of walls: unplastered mud and cane (mud), plastered mud and cane (plastered
mud) and cement block (block). The houses were inspected for one-man-hour and the number
of triatomines found in roofs, walls and domestic belongings, such as furniture and stored
material were recorded.

RESULTS AND CONCLUSIONS

Only Rhodnius prolixus was found inside the houses. Seven houses, which were
positive in both walls and belongings, were also positive in the roofs. The data on the roof
collections was not included in the analysis, since routine survey work did not permit thorough
inspection of this habitat.

In comparing the total number of houses with triatomines in the walls of (95/126), and
in house belongings (88/126), the mean number of triatomines in the walls (4.2) and house
belongings (4.3), was not statistically significant (McNemar Test = Chi-square=0.01, 1 df, p >
0.1, z=1, p > 0.1).

Furthermore, no statistically significant difference was found when comparing the
number of houses where infestation was found in walls and house belongings with the number
of triatomines found in each of these areas in the following housing categories: palm
{Chi-square = 0.8, t=0.82, respectively); mud (Chi-square = 1.1, z=0.4, respectively); and
plastered mud (Chi-square = 0.001, t=0.96, respectively); and cement block {Chi-square = (.36,
t=1.2, respectively).

House belongings are as important as walls in harboring triatomines in different types
of houses. When house improvement is considered as an alternative method of triatomine
control, consideration should be given to the elimination of suitable breeding and hiding places
among house belongings.

OTHER DATA
Investigator(s): Rafael Cedillos, J. Velasco, P. Colmenares,
G. Lépez, R, Tonn
Institution: Directorate of Malariology and Rural Endemies
Ministry of Health and Social Assistance
ntry: Venezuela

Technical Program

Responsible: Tropical Diseases
Duration: 1977-1985
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FUNDING

Agency : 7 Amount
Ministry of Health and Social Welfare, Venezuela
Edna McDonnell Clark Foundation
- One of eight studies funded under a grant

of $1,000,000 for Chagas’ Disease Research.

PUBLICATIONS RESULTING FROM THE RESEARCH

Publication in preparation.
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A Longitudinal Epidemiological Study of Chagas’ Disease Transmission in
two Areas Under Different Triatomine Control Methods

5

OBJECTIVES

To define the effect on prevalence and incidence of Chagas' disease in two areas under
different triatomine control methods: (1) house-improvement (substitution of palm by tin roof,
plastering of walls, and cement floors); (2) regular residual insecticide spraying.

METHODS AND APPROACHES

Twelve communities in an endemic area of Chagas’ disease under two different
triatomine control methods have been serologically surveyed in 1977-1978 by indirect
haemaglutination assay (IHA) using the capillary tubefilter paper method. IHA was repeated in
I980-1981 and again at the final evaluation in 1983 with the addition of a second serological
technique, indirect fluorescent antibody assay (IFA).

RESULTS AND CONCLUSIONS

In area (A) using the house-improvement control method, a drastic reduction
{p < 0.002) of intradomestic triatomine infestation was observed. Of the original 1780 persons,
1072 were available for the final serological survey.

In area (B), using the regular residual insecticide spraying method, no significant (Chi
square=0.39) reduction in intradomestic triatomine infestation was observed., Of the original
1063 persons, only 369 individuals were available for the final serological survey.

In the area using the house-improvement control method the following were
observed:

Prevalence of T, cruzi seropositivity did not vary between initial 498/1655 and final
292/1071 evaluations (Chi square = 2.3);

Incidence in all age groups of T. ¢ruzi seroconversion was significantly (p < 0.002) reduced
from 15.1/1000 inh/year in 1980 to 7.3/1000 inh/year in 1983 (Chi square = 22.9, df=7);

Correlation between cases of T. cruzi seroconversion and triatomine infested dwellings found
at any time after house modification showed no association between both variables (Chi
square = 3.1).

In the area using the regular residual insecticide spraying the following was observed:

Prevalence of Trypanosoma cruzi seropositivity did not vary between initial 284/1063 and
final 102/369 evaluations (Chi square = 0.07);

Incidence in all age groups of T, cruzi seroconversion was significantly increased (p < 0.005)
from 5.8/1000 inh/year in 1980 to 19.4/1000 inh/year in 1983;

Correlation between cases of T, cruzi seroconversion and triatomine infested dwellings,

found at any time during the whole study period showed a significant association between
"anytime infested dwellings" and seroconversion cases detected. (Chi square = 5.6, p < 0.02).
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We can conclude that:

1. The house improvement control method was effective in significantly reducing the
incidence of anti-T, cruzi seroconversion of the study’s area residents;

2. The regular residual insecticide spraying method allowed a significant increase in the
anti-T, cruzi incidence of seroconversion;

3. Seroconversion using the house-improvement control method was not c¢orrelated with
detection of intradomiciliary triatomine infestation, in contrast to the area under the
residual insecticide spraying method, where seroconversion was significantly related with
the detection of intradomiciliary triatomine infestation.

OTHER DATA
Investigator(s): R. d&’A. Gusmao, M.L. Viloria, , J. Velasco, P.
Comenares, R. Hubsh, R. Tonn, Rafael Cedillos
Institution: Directorate of Malariology and Rural Endemics
. Ministry of Health and Social Assistance
University of Caraboba
ntry: VYenezuela

Technical Program
Responsible: Tropical Diseases

Duration: 1977-1985

FUNDING

Agency Amount
Ministry of Health and Social Assistance, Venezuela
Edna McDonnel Clark Foundation
- One of eight studies funded under a grant
of $1,000,000 for Chagas’ Disease Research,

PUBLICATIONS RESULTING FROM THE RESEARCH

Publications in preparation.
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Cross-sectional Epidemiological Study of Chagas’ Disease Morbidity by
Electrocardiographic (ECG) Tracing

OBJECTIVES

To define the effect of T. ¢ruzi positive serology on the morbidity of ECG tracings in
an endemic area of Chagas’ disease.

METHODS AND AFPROACHES

In 126 of 227 houses in five communities of Trujillo State, the endemic area for
Chagas® disease, insecticide resistant triatomines and intradomestic infestation by R. prolixus
were detected. A serological (IHA) survey was carried ouf in the total population of 981
individuals, Twelve lead electrocardiographic examinations were made on 881 individuals and
read by two cardiologists in a double blind setting based on a set of previously agreed upon
diagnostic codes.

RESULTS AND CONCLUSIONS

Analysis of odds-ratios for each group has shown a lack of association between
presence of anti-T. cruzi antibodies and abnormal electrocardiographic tracing, up to 59 years
of age. In the age group 60 years and over, a statistically significant association of 3.6 (p < .02)
between abnormal ECG tracings and the anti-T. cruzi seropositive group was found. However,
this age group presented an anti-T, ¢ruzi seropositivity prevalance of 61/85 (71.8%).

This study confirms previous findings (Novoa, D., 1983), that chronic T, cruzi
infection, measured by IHA serology is not related to ECG reading abnormalities.

The high level of ECG reading abnormalities in the study area, calls for further
investigative probing, in order to establish a causual inference for it.

OTHER DATA

Investi r(s) R. d’A. Gusmao, M.L. Viloria, R. Campana,
R. Lépez N., J. Yelasco, Rafael Cedillos

Institution: Directorate of Malariology and Rural Endemies
Ministry of Health and Social Assistance
Centro Médico Docente La Trinidad

Country: Venezuela

Technical Program

Responsible: Tropical Diseases

Duration: 1977-1985
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Edna McDonnel Clark Foundation

~Amount

- One of eight studies funded under a grant
of $1,000,000 for Chagas® Disease Research.

PUBLICATIONS RESULTING FROM THE RESEARCH

Publication in preparation
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Anatomical Location of Trypanosoma cruzi and T. rangeli in Rhodnius prolixus
Infesting Rural Houses

OBJECTIVES
To determine the location of trypanosomes in triatomines infesting rural houses.
METHODS AND APPROACHES

Rhodnius prolixus was captured in houses of four communities in Trujillo State,
Venezuela and examined for the presence of trypanosomes. The feces, gut, haemolymph, and
salivary glands of each individual bug were examined separately for the presence of
trypanosomes. Parasites found were stained with Giemsa, identified and their location in the
bug recorded.

RESULTS AND CONCLUSIONS

Of the 807 R, prolixus examined, 51 (6.3%) were infested with Trypanosoma cruzi (8)
and/or T. rangeli (43). According to anatomical region of the bug, parasites were found in
feces only (17.7%), feces and gut only (54.9%), feces, gut, haemolymph and salivary glands
{3.9%), and gut only (23.5%). Of the 51 positive bugs, a sensitivity of 39/51 (76.5%) was
obtained when only the fecal contents of the bug, as routinely practiced, is examined.
However, 100% sensitivity could be obtained if the contents of the dissected gut 12/51 {23.5%)
were also examined.

Routine laboratory procedures should include the dissection of the gut contents to
increase the sensitivity of the parasitological diagnosis for triatomines brought to the laboratory
from the field.

OTHER DATA
Investigator(s): Rafael Cedillos, R. Tonn, G. Lopez, I. Velasco
Institution; Directorate of Malariology and Environmental
Sanitation, Ministry of Health and Social Welfare,
Venezuela
ntry: VYenezuela
Technical Program
Responsible: Tropical Diseases
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FUNDING
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Ministry of Health and Social Assistance, Venezuela
Edna McDonnell Clark Foundation
- One of eight studies funded under a grant

of $1,000,000 for Chagas’ Disease Research.

PUBLICATIONS RESULTING FROM THE RESEARCH
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Biological Cycle of Paragonimiasis in the Ecuadorian Amazon Region

OBJECTIVES

Since 1973, more than 100 cases of paragonimiasis have been identified in the
Ecuadorian Amazon Region. The geographical location of the human cases combined with the
limited density of the human population suggests the consideration of this disease as a
zoonosis. The search for jungle reservoirs was initiated in 1983 and Paragonimus spp. has been
identified in peccaries.

So far, the first intermediary host of the disease has not been identified in Ecuador.
The metacercaria of Paragonimus spp. along the Ecuadorian coast are not completely
understood, and their taxonomic identification is not certain.

Consequently, the principal objectives of this project are:

1) Taxonomic identification of the species of Paragonimus prevalent in the
Ecuadorian Amazon Region, and

2) Study of the relationship between the prevalence of the infection in animals and in
humans.

METHODS AND APPROACHES
The study will be carried out in the Cantons Aguarico and Francisco of Orellana,

Province of the Napo, Ecuadorian Amazon Region. The climate is warm and moist with a
mean temperature of 25.2. °C, 89% average relative humidity, and 3,600 mm.of rain per year.

Stages of research:
Collection and morphological study of specimens of mollusks and shelifish.

Initial identification of the larval phases of trematodes (shipment to Collaborating
Centers of PAHO for final identification).

Laboratory culture of species of mollusks and shellfish that have been found
parasitized in order to continue studies of the biological cycle.

Study of the experimental cycle starting from metacercaria found in shellfish and
introduced into cats to the development of Paragonimus adults and their
morphological study.

Experimental study starting from human sputum from patients with paragonimiasis
through successive introduction into mollusks, shellfish, and cats up to the

development of Parasonimus adults. Morphological study of the wvarious larval
phases.

RESULTS AND CONCLUSIONS
Preliminaty results as of December 1985 show:
Presence of Paragonimus spp. in lung cysts of peccaries ("Tayassu pecari"} in 16.6%

of the examined specimens. Other mammals such as badgers and otters have given
negative results.
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The study of shellfish and metacercaria in 25 gorges has made it possible to identify
the prawn Macrobrachium brasiliense and the crabs Zilchiopsis ecuadoriensis,
Trichodactylus mavtai, and Trichactycus spp. (Cellaboration of Dr. Alfred E.
Smalley, Tulane University).

In the crab species Zilchiopsis ecuadoriensis 90% were found parasitized by
metacercaria of Paragonimus, Parasitized prawns have not been found thus far,

The morphological study of the metacercaria has permitted initial identification of
the species P. mexicanus or P. peruvianus as prevalent in the Region. However,
additional corroborative studies are lacking.

White rats have been infected with metacercarias (pending results).

In the gorges there exist snails of the families Ampullari, Planorbidae, and
Hvdrobiidae. Abundant xifidiocercaria mecrocercas not mistakable for Paragonimus

in Aroapvrgus colombiensis have been located.

Eggs of Paragonimus from patients have successfully matured. _
OTHER DATA
Investigator(s): Dr. Manuel Amunarriz
Institution: ' Hospital "Franklin Tello" - Nuevo Rocafuerte
Country: Ecuador

Technical Program
Responsible; Tropical Diseases/Country Program Ecuador

Duration: 1984-1986
FUNDING

Agency Amount
PAHO US$ 10,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None
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The Evaluation of Bendiocarh and Deltametrin in the same Village and
their Impact on Populations of Anopheles albimanus

OBJECTIVES

To determine the impact of two candidate insecticides on malaria vector populations
with particular emphasis on their effects as related to vector behavior.

METHODS AND APPROACHES

Curtain collections involve encircling the exterior of a house from the ground to the
roof with a nylon mosquito net. Since house walls in many parts of Latin America are
commonly constructed with loose-fitting poles or bamboo and other materials, this technique
permits the collection and evaluation of the behavior of mosquitoes that are naturally entering
and leaving the house. Those parameters that can be measured are repellent effect, percent
feeding and mortality.

Colored mosquito studies consist of coloring mosquitoes with a fluorescent powder
while engorging on human-bait located inside a house. The mosquitoes are followed with an
ultraviolet lamp for one hour during which time the number of landings, resting time, and type
of resting surfaces are recorded. The parameters measured are repellent effect, mosquito
behavior and mortality.

Human-bait collections are made in the early evening by one person seated inside the
house. The parameters measured are densities of mosquitces that bite inside, and their
mortality {percent that had contact with the insecticide before biting).

Indoor resting mosquitoes are collected during the early morning. The parameters
measured are mortality and the percent of mosquitoes that rest inside houses before and after
treatments.

Wall bioassays are made following treatments. The parameter measured is the residual
life of the insecticide when sprayed on different surfaces,

Resistance studies are carried out before and after the evaluation.

Trial Area:

Rancheria el Gancho (pop. 660) is a small village of 135 houses, located on the Pacific
Coast about 2.5 Km north of the Mexico-Guatemala border. It is situated 2 Km. from the
nearest banana plantation which makes use of extensive irrigation systems. These irrigation
canals, along with fresh water lagoons near the evaluation site, are potential sources for An.
albimanus. The houses are multiroom dweilings predominantly constructed of palm-thatch
roofs with discontinuous walls made of palm poles. This construction is inexpensive and
practical, allowing better ventilation, in an area that has a high relative humidity (61 to 95%)
and an average annual rainfall of 2152 mm. Although the wet season extends from May to
October, mosquito breeding occurs year-round.

Insecticide Treatment:
During the second week of August, two blocks of 10 houses were each given one

application of insecticide using the Hudson X-Pert compression sprayer., One block was
sprayed with bendiocarb at a target dosage of 0.4g ai/m~ and the other block with deltametrin
at a target dosage of 0.025g ai/m*. The interior walls, approximately two-thirds of roof
sufaces, including exterior eaves and the underneath sufaces of all funiture were sprayed.
Each block was sprayed within the same day by spraymen provided with protective clothing as
suggested by WHO (1974).

151



RESULTS AND CONCLUSIONS

In general, the results indicate an initial irritant and /or repellent effect produced by
both insecticides. Data from human-bait collections indicate that mosquitoes entering houses
before feeding tended to avoid treated sufaces as shown by low mortality rates. By 9-12 weeks
post-treatment, mortalities increased to greater than 80% indicating a reduction in irritability.
Although data from bioassay studies confirm a strong insecticide residual activity by both
insecticides, combined results from both the curtain and mark-release techniques indicate, that
especially in bendiocarb treated houses immediately following treatments, fed mosquitoes
tended to leave houses early. In general, mosquitoes enter houses treated with bendiocarb in
higher densities, accompanied by decreased landing frequency, but maintaining sufficient
contact with the insecticide to receive lethal intoxication yielding better than 70% mortality. In
the case of deltametrin, mosquitoes initially tended to enter houses at lower frequencies; those
that did enter tended to have lower or sub-lethal levels of contact with the insecticide resulting
in low mortality rates.

OTHER DATA
Investigator(s): Dr. David N. Brown
Institution: Centro de Investigacién de Paludismo, Direccién de
Lucha Contra el Paludismo de la Secretaria de
Salubridad y Asistencia
Country: , Mekico {Chiapas)
Technical Program
Responsible; Tropical Diseases
Duration: 1984-1985
FUNDING
Agency Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

To be published under the same title.
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Isolation and Classification of Strains of Leishmania in Yapacani, Bolivia
OBJECTIVES

To isolate strains of Leishmania in patients, wild reservoirs, and vectors in order to
classify them in accordance with their morphological characteristics, biological behavior, and
isoenzymatic characteristics,

METHODS AND APPROACHES

Samples of cutaneous lesions of patients were taken using a wooden applicator for
direct examination. Biopsies of the lesions were inoculated into hamsters, and for those
animals that presented lesions, a culture was attempted in Noguchi-Wenyon medium. Possible
wild reservoirs were captured and homogenates of samples of skin, healthy and with lesions, of
liver, and of spleen were inoculated into hamsters. The phlebotomines captured were dissected
in order to establish whether they had flagellates. Those that were positive were inoculated
into hamsters and into Noguchi~-Wenyon medium.

RESULTS AND CONCLUSIONS

Of 156 suspected patients, 31 had positive parasitological examinations. Of 22 positive
biopsies inoculated into hamsters, 12 strains were isolated.

A total of 85 wild animals were captured. Of the 17 processed, Leishmanias have not
yet been isolated in the hamsters inoculated. Flagellates were isolated in only 3 of the 2901
Phlebotomines examined and these were inpculated into hamsters and the culture medium. To
date, the first was negative while the second was contaminated. When a larger number of
strains are isolated, immunoenzymatic, morphometric, and biological studies of them will be
carried out to compare them with reference strains.

OTHER DATA
Investigator(s): Dr. Rolando Urgel Dalence
Institution: National Center of Tropical Diseases (CENETROP)
Country: Bolivia

Technical Program
Responsible: Tropical Diseases

Duration; 1984-1985
FUNDING

Agency Amount
PAHO Uss 8,750

PUBLICATIONS RESULTING FROM THE RESEARCH

None
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Evaluation of Insecticides and Repellents, and Methods of Applying them,
for the Prevention of Malaria among Amazonian Migratory Laborers Living
in Huts without Walls

OBJECTIVES

In the Amazon Region of Brazil, about 80% of the malaria cases occur in areas of
major socioeconomic development. The great majority of cases in these areas originate in
situations where large numbers of migratory laborers and settlers from all over the country
invade the jungles and live in precarious housing, most commonly huts without walils.

Due to the lack of walls, malaria transmission among these people can hardly be
prevented by DDT-spraying. Space spraying, larviciding or source reduction would be very
costly and impracticable in most instances, in view of the great extension of the areas involved,
and the elusive migratory working patterns, particularly of the laborers. The Ilaborers move
frequently; and when they move, only the plastic sheet for the roof is re-utilized at the new
site. Due to the hot climate and to economic reasons, laborers are unlikely to buy and use
mosquito nets, or to apply repellents to the whole body every night.

The objective is to find effective and practical antivectorial measure(s) which ideally
would be readily applicable to the plastic sheet, the framework or the surroundings of the hut,
or to hammocks, and remain effective, either throughout the period of the laborers’ stay, or
long enough to render re-applications operationally feasible.

METHODS AND APPROACHES

Primary screening of insecticides was carried out in experimental huts without walls
baited with a buffalo inside each hut. Surrounding each hut were hand made string curtains
impregnated with candidate insecticides. Densities of invading anophelines were measured, by
alternating all night captures with and without the curtains. Five insecticides (DDT, malathion,
DDVP, propoxur, deltametrin) and one repellent (MGK R-11) underwent screening from May
1981 - April 1982,

Further evaluation of selected chemicals (propoxur, malathion, DEET, DDT) have
been made by depositing them on two types of substrata: a) fences around the hut made by
piling branches OS trees (July-October 1982); and, b) curtains of burlap. Burlap curtains were
sprayed at 1 g/m“ on both sides (13 September 1982), and the density of invading anophelines
measured-~with 5% unprotected space between horizontal beams and the roof, during
September - October 1982 and then with 12% additional unprotected space consisting of front
and rear entrances, from October 1982 - March 1984, The curtains were resprayed on 3
February 1983.

Field entomo-epidemiological evaluation was attempted for burlap curtains sprayed
with malathion and DDT, respectively, at 1 g/m“ on both sides, versus unsprayed curtains in a
deforested area of farm land involving 466 laborers living in 132 huts (Santana do Araguaya,
February - June 1983).

The second attempt to compare propoxur, malathion and DDT with no insecticide use
was made during June 1984 - April 1985, in a gold mine area in Cumart where the number of
huts varied between 166 and 247, and the number of laborers from 878 to 2091.

Preparations are being made for further field evaluations, in relatively isolated gold
mine areas of the State of Para and the Territory of Amapa during 1936-1987,
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RESULTS AND CONCLUSIONS

The primary screening with string curtains showed that propoxur was the most
promising: reducing the invasion by more than 70% for five weeks, with a mean reduction rate
of 82.7%: followed by malathion, with a mean reduction rate complemented by mortality
among those invaded of 76.3%. The trial with fences was inconclusive, because only young
branches could be cut from trees in the reserve forest and these compacted to a very low level.

With untreated burlap curtains surrounding the hut, the reduction rate was above 95%
when there was 5% unprotected space, but the reduction rate dropped to about 80% when there
was 17% unprotected space,

The curtains impregnated with propoxur or DEET maintained above 85% reduction for
56 weeks while those with malathion had reductions above B0% for 22 weeks with 17%
unprotected space. The difference between DDT and untreated curtains was insignificant,

The two entomo-epidemological evaluations attempted so far were unsuccessful. The
first, primarily due to the late arrival of insecticides and the very short stay of the laborers
thereafter, and the second, due to the declined anopheline density and to the frequent
movement of the laborers from one mining area to another made it impossible to determine
with certainty the origin of infection in the majority of cases.

Nevertheless, entomological findings showed that burlap curtains reduced anophelines
biting inside the hut by more than 95%. There was no significant difference in effectiveness
between those impregnated with DDT and malathion respectively, nor between these and
untreated curtains. Results of observations on the nocturnal habit of laborers and anopheline
mosquitoes indicated that surrounding the hut with burlap curtains would provide excellent
protection against anopheline bites.

The simple field method, which was designed to screen effective residual antimosquito
chemicals for huts without walls proved to be practical and sensitive, not only for that purpose,
but also in detecting behavioral refractoriness of anophelines.

OTHER DATA
Investi r(s): Paule Edson, Waldemar Arouck, Su-Yung Liu, Paula
Xavier
Institution: Superintendencia Campanhas de Sainde Puablica
(SUCAM-MS)
Country: Brazil
Technical Prosram
Responsible; Tropical Diseases
Duration; 19811987
FUNDING
Agency Amount
SUCAM

PUBLICATIONS RESULTING FROM THE RESEARCH

Forthcoming, under the same title.

155



An Estimate of the Malarial Vectorial Capacity for Anopheles albimanus in
Rural Southern Chiapas, Mexico

OBJECTIVES

Anopheles albimanus has been described as being generally more zoophilic than
anthropophilic, more exophagic than endophagic, not particularly long lived, and rarely found
to be infected with malaria. The study attempts to try to quantify this vector’s ability to
transmit malaria by determining its vectorial capacity.

The vectorial capacity has been defined as "the average number of inoculations with a
specified malaria originating from one case of malaria in a unit of time that the (vector)
population would distribute to man if all the vector females biting the case became infected”,
The vectorial capacity is a measure of the foice of infection or potential for transmission in a
particular epidemiological situation and is expressed on a daily basis. For this reason, it is a
valuable index in areas where the threat of malaria transmission occurs and can be used to
evaluate the effect of house spraying with insecticides.

METHODS AND APPROACHES

The degree of man-vector contact for An. albimanus was determined by
intradormiciliary and peridormiciliary human bait captures. Collections were made four days a
week, between the hours of 18:00 and 24:00, by a minimum of 4 humans serving as bait in
three regularly inhabited houses. A portion of the samples collected indoors and outdoors was
returned to the laboratory where the samples were dissected to determine their gonotrophic
status.

Freshly engorged mosquitoes were collected during 3 hour searches (7:00-10:00) inside
houses and 3 hour searches (10:00-1:00) in natural resting sites. Between 15 and 28 houses
were sampled every morning for indoor resting mosquitoes. None of the houses had been
sprayed with insecticides since 1980. The natural resting sites were along the edges of a fresh
water lagoon and within 200m of a cattle corral. The mosquitoes were squashed onto filter
paper and later identified using an Quchterlony double diffusion precipitin technique. Samples
were collected during August and from November to May. The human blood index was
calculated by taking an unweighted mean of the indoor and natural resting collections.

RESULTS AND CONCLUSIONS

A total of 63,300 mosquitoes were collected in the 6 hour human bait collections
between February 1984 and January 1985. To determine the number of mosquitoes that would
have been captured in 12 hours, the mean monthly & hour collections were multiplied by a
correction factor calculated from previous 12 hour captures. The results of these collections
indicate that An. albimanus had two peak population densities: the first during May, June and
July, and the second, in October. When densities are compared with rainfall, it appears that
the population is greatest at the beginning and end of the rainy season.

A combination of indoor and outdoor collections were used to determine the man
biting rate (ma) of An. albimanus, Since the human population of El Gancho is active indoors
and outdoors until 21:00, the hourly mosquito captures between 18:00 and 21:00 from indoor
and ocutdoor captures were averaged. After 21:00, the majority of the population is indoors and
sleeping and only the indoor biting captures were used in the calculation,
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The man biting habit (a) is a function of two measurements, the frequency of biting or
gonotrophic cycle and the proportion of bites taken on man. The gonotrophic cycle for An.
albimanus was determined in the laboratory to be at least 2,7 days, The human blood index
was calculated from the results of 2086 positive precipitin tests taken over a period of §
months, The overal! human blood index was determined to be 15.3%, The man biting habit is
calculated by the formula a = HBI/sc, where HBI is the human blood index, and gc is the
gonotrophic cycle. For this study, a was estimated to be 0.0566.

The monthly extrinsic incubation period (n) was calculated for P. vivax and P.
falciparum using the Moshkovsky method. The mean monthly temperatures were found to be
relatively constant throughout the year, ranging from a low of 27.4°C in September to a high
of 29.29C in April. The sporogony (n), as a result, ranged from 7.14-8.14 days for P. vivax
and from 8.41-9.74 days for P. falciparum.

A total of 4552 mosquitoes were dissected from February to December to determine
the number of gonotrophic cycles completed and the parous rates, The parous rates ranged
from 35-55% but d1d not show any seasonal pattern. The daily survivorship (p) was
determined using p—PR BC¢ where PR is the parous rate and gc the gonotrophic ¢ycle. Using
the monthly mean p, the probablhty of surviving long enough to transmit malaria, (p") was
calculated for each month. For transmission of P. vivax, the probability of An, albimanus
surviving appears to peak in April (17%) and drops to 5.5% in September.

With a gonotrophic cycle of 2.7 days, one can assume that mosquitoes that have 3
dilatations had lived at least 8.1 days past their first blood meal and those with 4 dilatations
had lived at least 10.8 days. The longest extrinsic incubation period for P._vivax was
determined to be 8.14 days, and for P, falciparum, 9.74 days. This means that mosquitoes with
3 and 4 dilatations are old enough to transmit P. vivax and P, falciparum, respectively.

Determination of the percent of the mosquito population having 3 or more dilatations
would indicate what proportion of the population is at an age that could possibly transmit P.
vivax if the mosquito became infected during its first blood meal. No seasonal difference can
be seen except for a 5% drop during August, September and December. When the indoor and
outdoor captures are compared, it appears that from March to September a greater percentage
of the indoor mosquitoes were old enough to transmit P.vivax. This pattern does not appear

for P. falciparum.

When the percentage of the mosquito population old enough to transmit malaria is
multiplied by the monthly man-biting rate, the result is the mean number of bites per man per
night from mosquitoes old enough to transmit P. vivax. In May, June and July more than 40
bites per night were received and in Qctober, the highest level, over 90 bites per night were
received.

The vectorial capacity or the incidence of malaria inoculations, per infective case per
day is affected by all of the factors discussed. It is expressed by the formula mazpn/—in(p).
Calculation of the mean vectorial capacity each month indicates a wide variation throughout
the year, ranging from 0.75 in September to 5.5 in October for transmission of P, vivax., For
transmission of P. falciparum, the vectorial capacity of An_ albimanus ranged from 0.42 in
September to 3.7 in October. The vectorial capacity is lowest during 2 months in the rainy
season {August and September) and during the dry season (February), It is greatest during the
transition periods from dry season to wet and from wet to dry.
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The results indicate that An. albimanus is sufficiently anthropophilic, numerous and
long-lived to transmit both P, vivax and P._ falciparum. The estimates of vectorial capacity
indicate that malaria can be transmitted year round. However, the months with highest
vectorial capacity are during the transition from one season to another which correlates with

the highest vector densities.

OTHER DATA
Investigator(s): Chris Frederickson
Institution; Centro de Investigacién de Paludismo, Direccién de
Lucha Contra el Paludismo de la Secretaria de
Salubridad v Asistencia
Country: Mexico (Chiapas)
Technical Division
Responsible: Tropical Diseases
Duration: 1984-1985
FUNDING
Agency Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

Forthcoming.

158



An Investigation of the Host Selection of Anopheles albimanus in
Southern Chiapas, Mexico

OBJECTIVES

To determine the host selection and host preference of Anopheles albimanus in =z
malaria endemic area of southern Chiapas, Mexico.

METHODS AND APPROACHES

During August and November-December 1984, freshly engorged Ap. albimanus were
collected in 3 hour (7:.00-10:00) searches inside houses and from natural resting sites
(10:00-13:00) in the small rural community of Rancheria El Gancho. The abdomens were
squashed onto Whatman #1 filterpaper and taken to the laboratory where an Ouchterlony
double diffusion precipitin technique was performed using human, bovine, porcine, horse,
canine, and chicken antisera (IgG H&L chains from rabbits) to determine the source of blood.

Population censuses were conducted during August and November to register the
number of humans, cattle, pigs, horses, dogs and chickens in the village. Mosquito densities
were monitored by 6 hour (18:00-24:00) indoor and outdoor human bait captures. The feeding
success of An. albimanus was determined using a 3 chambered hut that consisted of a small
center room for liberating mosquitoes and two adjacent receiving rooms which contained a
small calf in one, and two sleeping humans in the other, Once they had made a choice,
mosquitoes were prevented from switching rooms by funnel shaped exits. In the morning
mosquitoes were collected and the feeding success determined by dividing the number of
bloodfed mosquitoes by the total number of mosquitoes in the room.

The Human Blood Index (HBI) was determined by taking the unweighted mean of the
percent of the samples that were positive for human blood collected from inside houses and
natural resting sites.

The Forage Ratio (FR) was based on the population census results to provide an
indication of what hosts were available to An. albimanus. The Forage Ratio was defined as the
percentage of mosquitoes that fed upon a particular host divided by the proportion that that
host represented among the total population of hosts available in the area.

The Feeding Index (FI) was determined by taking into consideration host numbers,
comparative host size, temporial and spatial concurrence between host and mosquito, and
feeding success. The Feeding Index was defined as the proportion of feeds on one host with
respect to another divided by the expected comparative proportion of feeds on those 2 hosts
based on factors affecting feeding.

RESULTS AND CONCLUSIONS

During August, 703 samples were identified. Of these 29.83% of the blood meals
obtained from inside houses and 3.9% from natural resting sites were from man. The major
source of blood was from bovines, both indoors (40.4%) and outdoors (83.2%). An HBI of
16.9% was obtained for August. A bovine blood index (BBI), calculated in the same way
indicated that 61.8% or 3.7 times more mosquitoes fed on bovines than humans.

COther available domestic hosts were of lesser importance. For indoer collections, by

descending order of importance, were dog, horse, porcine and chicken. However, for the
outdoor and overall collection, the order was horse, porcine, dog and chicken.
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During November-December, 590 samples were identified. Of these, blood meals of
human origin were identified in 2!.1% of those taken from inside houses and in 18.3% from
outdoor resting sites. The major source of blood was from bovines accounting for 52.5% of the
indoor collections, and 70.5% of outdoor collections. The HBI was 19.7% and the BBI 61.4% or
3.1 times greater than that for humans. The other hosts from indoor and outdoor collections
were, in descending order of importance, porcine, horse, dog and chicken. Muitiple blood
meals accounted for 3.4% of the samples during August and 11% in November-December.

The Forage Ratio suggests that An. albimanus does not have a preference for humans
(0.33 to 0.36) but is attracted to larger hosts such as bovines and horses., The FR for bovines is
significantly greater than 1.0 (6.87 in August and 7.58 in Nov.-Dec.). This can be explained
because these hosts made up a small proportion of the total population and a comparatively
large percentage of blood meals from them were positive. The FR indicates a strong zoophilic
preference with the bovine FR being 21 times greater and the horse FR being 7.4 to 9.4 times
greater than the Human FR,

The Feeding Index indicates that there is a preference for cattle over humans (0.50 in
August; 0.48 in Nov.-Dec.).

The results show that at least 56.8% of An. albimanus collected in August in morning
catches inside houses and 70.5% of those collected in Nov.-Dec. had definitely fed outside.
This suggests that An. albimanus often uses houses as a resting site rather than as a source of
blood.

The resuits also show that An. albimanus is more zoophilic than anthropophilic.
However, the degree of zoophilia depends upon which calculations were used. The host
preference remained relatively unchanged between the rainy season (August) and the dry
season (November/December).

OTHER DATA
Investigator{s): Chris Frederickson
Institution: Centro de Investigacion de Paludismo, Direccion de
Lucha Contra el Paludismo de la Secretaria de
Salubridad y Asistencia
Country: Mexico (Chiapas)
Technical Division
Responsible: Tropical Diseases
Duration: 1984-1985
FUNDING
Agency _Amount
PAHO

PUBLICATIONS RESULTING FROM THE RESEARCH

Forthcoming.
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Dispersion of Triatomas:
Their Epidemiological Importance in the Infestation of Housing,

OBJECTIVES

To establish the possible active and passive ways of dispersion of triatomid vectors of
Trypanosoma ¢ruzi and to determine their possible importance in the infestation of dwellings.

METHODS AND APPROACHES

Ways of active and passive dispersion of triatomas were explored. One consisted of the
autonomous dispersion of the triatomas in a populated area. Their presence was determined in
the streets and in other public places of the localities of Moro Moro and Pucara by an active
nocturnal search carried out by four persons for three to five hours on five occasions.

The dispersion of triatomas from chicken houses was determined by exposing mice
with fluorescein in their blood to them. Subsequently, triatomas were sought in a radius of 200
meters and beyond,

The distance triatomas were transported was studied through an active search for
triatomas in the garments and household effects of persons transferred to the localities of
Pucard, Bello Maranjo, and Moro Moro. A total of 50 travelers were examined.

The dietary habits of some of the captured insects were established by the precipitin
test.

RESULTS AND CONCLUSIONS

In the nocturnal searches of the localities of Moro Moro and Pucard, 130 triatomas
were found. Eighteen were in the fifth stage, 110 were adults and 2 others were in the second
and fourth stages., T. cruzi was found in the intestines of 46%. Of the captured insects 67.3%
were females. In the 88 triatomas whose dietary habits were established through the precipitin
test, it was established that 43 had ingested bird blood, 21 human blood, and 3 dog blood; in 11
the content was mixed. When triatomas were sought around the chicken houses, 13 were
captured within the 200 meters and 1 beyond that distance.

A total of 20 triatomas were found in the household effects of individuals that were
transferred to the localities of Pucard (9), Bello Naranjo (6), and Moro Moro (5). They were
distributed in the following stages: first {4}, second (7), third (4), fourth (3), fifth (1) and
adult (1). They were found in garments, bedclothes, riding equipment, baskets with birds, and
other types of goods. Four of the triatomas were infected with T, ¢ruzi. The precipitin test
was carried out on 6; 4 had ingested human blood, 1 bird blood, and the other human and dog
blood.

These results reaffirm the importance of active and passive transport of the triatoma in
the continuation of the endemic disease,
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OTHER DATA

Investigator(s): Dr. Carlos Lafuente
Institution: National Center of Tropical Diseases (CENETROP)
untry: Bolivia

Technical Program
Responsible: Tropical Diseases

Duration: 1984-1985
FUNDING

Agency Amount
PAHO US$ 8,750

PUBLICATIONS RESULTING FROM THE RESEARCH

None
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Testing and Standarization of the ELISA to Identify Malaria Vectors in
Chiapas, Mexico

OBJECTIVES

To determine the feasbility of the ELISA as a technique and as a field adaptable
method to identify vectors of malaria. To determine any modifications to the published
method (Burkot et. al., 1985) required for use in the Suchiate region. To standarize technique
and chemicals used in the assay. To carry out a preliminary field trial in the Suchiate region.
To apply the methods to vector identification studies now in progress,

METHODS AND APPROACHES

The ELISA utilizes species specific monoclonal antibodies to detect sporozoite specific
plasmodial proteins in mosquito macerates. The assay carried out under a precise procedure in
the laboratory uses a monoclonal antibody - enzyme conjugate to detect bound protein. If the
protein is present, a substrate conversion reaction wilt be detectable by colorimetric change of
the substrate (clear to green). This reaction can be measured by absorbance at 414 nm in a
spectrophotometer. '

RESULTS AND CONCLUSIONS

Several specific and nonspecific cross reacting proteins have been identified in natural
masquito populations which bind to the Plasmodium specific monoclonal antibodies {possibly
Protein A from S. aureus). The methods have been modified to avoid these reacting and the
assay can now be used to identify 5 sporozoites per well (from a sample of 1 ml. with 20
mosquitoes, 100 sporozoites). In addition, no pre-coating with monoclonal antibody is required
for this sensitivity. The assay remains to be completely standarized as no titration curves have
yet been completed.

OTHER DATA
Investigator{s): J. M. Ramsey
Institution: . Centro de Investigacion de Paludismo, Direccion de
Lucha Contra el Paludismo de la Secretaria de
Salubridad y Asistencia
Country; Mexico (Chiapas)
Technical Program
Responsible: Tropical Diseases
Duration: 1985-1986
FUNDING
Agency Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

None as yet.
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Rapid Diagnosis of Human Leishmaniasis by K-DNA Hybridization Methods

OBJECTIVES

To prepare specific kinetoplast DNA (k-DNA) probes for the rapid diagnosis of
human cutaneous and mucocutaneous leishmaniasis.

To develop a sensitive non-radioactive DNA detection procedure for the rapid
identification of Leishmania species and sub-species using DNA hybridization techniques.

METHODS AND APPROACHES

Leishmania were isolated from active cutaneous lesions of patients with diagnosis of
uta or espundia seen at the Instituto de Medicina Tropical "Alexander Von Humboldt" or
during field expeditions to Huayllacallan (Ancash, Peru) and various locations in the
Cusco-Madre de Dios jungle. The parasites were isolated from biopsy tissue and cultured in
biphasic rabbit blood-agar medium.

Kinetoplast DNA was purified by sedimentation procedures from the reference strains
L. braziliensis braziliensis M2903, L. b. guyanensis M4147, L. mexicana amazonensis PH8 and
L. m. mexicana 1.11. The k-DNA probes were prepared by nick translation of the purified
k-DNA using [4;(—32 P] dATP and/or biotinylated dUTP, E. coli DNA polymerase and DNAse.
The nick translated probes were stored at -70° C until their use. The biotinylated dUTP was
obtained from ENZO Biochemicals.

The parasites were collected after éhe second passage concentrated by centrifugation
and resuspended at a cell density of 105-10 parasites/ml. Dot blots were prepared by direct
application of the parasite suspension, Standard identification assays used 107-10

organisms/blot. The organisms were applied to nitrocellulose filters. After drying, the filters
were treated with 0.5 N NaOH (2 minutes, twice), 1 M Tris-HC!1 pH 7.5 (5 minutes , twice)
and 0.5 M Tris/0.5 M NaCl pH 7.5 { 5 minutes, twice). The fiiters were then dried in air and
baked at 60° C for 2 hours, The filters were hybridized with the corresponding k-DNA probes
at 422 C in 50% formanide for 10-16 hours. The probes were denatured by a 5 minute
incubation in boiling water and added to the hybridization solution at a final concentration of
20-100 ng/ml. After hybridization the filters were washed extensively at 56°C and dried in
air. The blots were then developed by either exposure to x-ray film at -70° C or, by using one
of several procedures tested for the detection of biotinylated material.

Reagents for the detection of biotinylated DNA were obtained either form commercial
sources or prepared in our laboratory. Calf intestinal alkaline phosphatase was polymerized by
incubation with disuccinimidyl suberate and labeled with
-aminocaproyl-biotinyl-N-hydroxysuccinimide ester. Different blocking methods and
development conditions were tested in order to obtain minimal bacgrounds. These
developmental conditions were essentially based on procedures described in the literature and
modified by us throughout the study. Parallel identification of the parasites was carried out
using isoenzyme electrophoresis (Alanine aminotransferase, aspartate aminotransferase, glucose
phosphate isomerase and glucose-6-phosphate dehydrogenase) and monoclonal antibody
binding.
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RESULTS AND CONCLUSIONS

Twenty six isolates of Peruvian Leishmania were isolated during the reporting period.
Two of these isolates were obtained from well documented mucocutaneous forms of the
disease. Twelve of the isolates were of Andean origin; thirteen were obtained from cases
originating in the Amazonian forest and one was isolated from a phlebotomine vector captured
in the Rimac valley. Twenty five of the isolates were identified as L. braziliensis ssp, 23 of
these being undistinguishable from the subspecies L. b. braziiensis according to the monoclonal
antibody binding assays.

K-DNA hybridization analysis was shown to be highly species-specific, thus
confirming previous reports. All Peruvian isolates were studied using probes prepared with
k-DNA purified from the marker strains L. b, braziliensis M2398, L. b, guayanengjs Md4147, L.
m. amazonensis PH8 and L. m. mexicana L11. None of the isolates tested positive with the L.
mexicana probes. Twenty five of the 26 stocks were identified as members of the L.
braziliensis complex according to their k-DNA hybridization patterns.

Biotinylted k-DNA detection studies were carried out in parallel. Most of the
difficulties encountered were related to the rather high background levels of the detection
procedure. The following procedures were tested to reduce the background of the samples:
high ionic strength washing; alternative filter membrane blocking reagents, such as casein;
preincubation of the blots in various reagents (such as 0.1% hydrogen peroxide when using
peroxidase development procedures or 0.1 mg/ml proteinase K) prior to hybridization of the
material to the specific probes; and others. In general, our results show that the major source
of difficulties is the presence of a significant amount of endogenous enzymatic activity of the
samples which interferes with the enzymatic assays {peroxidase and alkaline phosphatase) used
in the detection of the biotinylated probe. These high backgrounds are also due, in part, to the
presence of biotin and biotin binding proteins in cell and tissue extracts. The present
sensitivity of the assay is currently comparable to that of radioactive phosphate detection
procedures (less than 100 parasites or 10 pg of k-DNA) when using alkaline phosphatase
detection and proteinase K treatment of the blots. The procedure is currently used routinely
for DNA studies in our laboratory. Further work is directed to the identification of specific
k-DNA fragments to distinguish among uta and espundia strains with adequate sensitivity and
specificity.

OTHER DATA
Investigator(s): Guillermo Romero, Ph.D.
Institution: Instituto de Medicina "Alexander Von Humboldt"
Country: Peru

Technical Program
Responsible: Tropical Diseases

Duration: 18 months
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FUNDING

Asency Amount

PAHO Uss 2,500
Tropical Diseases Research Program (TDR) US$ 15,000
U.S. AID (1985-1986) US$ 134,000
TOTAL UsS$ 151,500

PUBLICATIONS RESULTING FROM THE RESEARCH

1.

Romero, Arana, Lopez, Montoya, Bohl, Campos, Arevalo and Llanos (1986).
Characterization of Leishmania sp. from Peru. Accpeted for publication in Transactions
of the Roval Society of Tropical Medicine and Hygiene.

Lopez, Romero, Arana, Montoya Cruzalengui, Llanos and Arevalo. Identification of

Peruvian Leishmania using non-radioactive DNA detection procedures. Submitted to the
American Journal of Tropical Medicine and Hygiene.
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Strain Differentiation of Malaria Parasites in Brazil
OBJECTIVES
The objectives of the study are:

1. Isolation of Plasmodium falciparum from infected patients for continuous culturing in
vitro, cryopreservation of strains and enzyme typing by cellulose acetate electrophoresis.

2. Drug testing for 5 drugs, in vitro: chloroquine, mefloquine, amodiaquine, quinine and
pyrimethamine.

3. Inoculation of nonhuman primates (Aotus, Saimiri and Calithrix monkeys) with
Plasmodium falciparum from cultures.

4. Preparation of multispot slides for antigenic diversity studies.

5. Cloning by dilution of a few number of strains exhibiting a mixture of parasites (after
electrophoresis).

6. Isolation of Plasmodium vivax from infected patients for continuous culturing in vitro and
enzyme typing by cellulose acetate electrophoresis.

7. Isolation of Plasmodium brasilianum from naturally infected non human primates.

8. Studies on recrudescent patients with Plasmodium falciparum after different treatments.

METHODS AND APPROACHES

Patients with Plasmodium falciparum malaria were selected from different localities in
the Amazonia Region according to initial parasitemia (not less than 0.1% red blood cells
parasitized). Cultures were made in vitro, using the candle-jar method.

Other than human serum (types A and AB), calf serum plus neopeptone and rabbit
serum were tested as alternatives.

Drug tests with five drugs (chloroquine, mefloquine, amodiaquine, quinine and
pyrimethamine) were carried out by the micromethod in vitro for 24-36 hours. For
pyrimethamine a 72 hour test for more accurate results was required.

Enzyme typing by cellulose acetate electrophoresis was carried out for five
eénzymes:

- Glucose~phosphato-isomerase, GPI (EC.5.3.1.9)

- Adenosine-deaminase, ADA (EC.3.5.4.4)

- Peptidase, PEP (EC.3.4.11)

- Lactate~dehydrogenase, LDH (EC.1.1.1.27)

- NADP-dependent glutamate-dehydrogenase, GDH (EC.1.4.1.4)

- Phosphate-gluconate-dehydrogenase, PGD (EC.1.1.1.44.3)

Studies on the adaptation of Plasmodium falciparum to monkeys (Aotus infulatus,
Aotus triviragatus, Saimiri sciureus and Callithrix sp) have been carried out in vitrg using
RPMI 1640 (Gibco) + bicarbonate + Aotus Saimiri sera, Dilutions are made according to
growth of parasites in the monkey red cell,
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For culturing Plasmodium vivax, two samples with parasitemia of 0.5% were washed in
normal RPMI 1640 (Gibco) + bicarbonate and cultivated in 12 different media, as follows:

CEM 2000 (Scott Labs) + SGF-3 (Scott Labs) + human serum 10% type A
MEM (supernatant of Vero+McCoy cells in culture collected at 48h.)
1640 (supernatant of MRC 5 cells in culture, collected at 24h.)

HANK s (supernatant of HEP cells in culture, collected at 96h.)

RPMI 1640 (supernatant of Flow 2000 cells in cultrure, collected at 24h.)
RPMI 1640 (supernatant of MRC 35 cells in culture, collected at 24h.)
MEM (supernatant of Flow 2000 cells in culture, collected at 24h.)

MEM (supernatant of Flow 2000 cells in culture, collected at 96h.)

MEM

RPMI 1640 + bicarbonate + human serum 10% type A

CEM 2000 + SGF-3 (as in 1. above) + hypoxanthine + human serum 10% type A
RPMI 1640 (supernatant of Vero cells in culture, collected at 24h.)

BRSO PRONAGKS WD~

For collecting Plasmodium brasilianum, 5 monkeys (Alouata belzeou) were maintained
in confined surroundings and blood smears taken daily. Of these, three were positive and
splenectomized in order to increase their parasitaemia. Samples were maintained in culture so
as to obtain parasites in the schizont stage for enzyme typing by eletrophoresis.

In collaboration with Hospital Barreto, where mefloquine trials were in progress,
samples of parasites were obtained from patients not responding to specific treatments against
malaria. Characterization of these parsites was carried out after in_vitro culturing.

RESULTS AND CONCLUSIONS

Of 27 P. falciparum isolates characterized for enzymes, 52% were type GPI-1, 41%
were GPI-2, and 7% were mixed populations of parasites of each type. Of these isolates, 19%
were type ADA-1, 37% type ADA-2 and, due to technical difficulties, 44% of the gels
unreadable, The 27 isolates were all type PEP-1, GDH-1, LDH-1 and PGD-1.

During this period of time, 47 samples were isolated and tested for drug response in
vitro {See Table I). Of these, 14 were from Itaituba (PA), 2 from Acara (PA), 4 from Fucurui
(PA), 4 from Ariquemes (RO), 3 from Macapa (AP), 5 from Maraba (PA) and 5 from
Paragominas (PA)

In chloroquine tﬁsts, i6 samgles were inhibiteg only at maximum dosages of
32x10'8M, 14 at 16x10°8 , 9at 8§x10° M, and 8 at 6x10~ M None were found sensitive at
lower dosages such as 1.2 or 4x107°M,

In meflogquine tests, one isolate was inhibited at 6x10'8M, 5 at 4x10'8M, 14 at
2x10° M, 23 at 1x10° and 4 at a minimum dosage of 0.5x107°%"", No isolates were found
resisting dosages of 8 and 16x107°",

In 8ar\ra'nlodiaquine testgk% isolates were inhibited at a maximgﬁ dosage of 16x10'8M, and

6 at 8x107°™, 19 at 4x107°™, 10 at 21]0—881\1\% and 10 at 1x10~ None were inhibited at

two lower concentrations of 0.5 and 0,25x107°™,
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n quinine tests, one isolate was inhlbged at a maximum _dosage of 250x10‘8M, 1 at
125x1078M 16 at 62.5x1078M, 18 at 31.25x10"8M, 11 at 15.6x10"3M_ None were inhibited at
two low?vI dosages of 78 and 3.9x107°M, All isolates grew under maximum dosages of
1.6x1073M and 1.6x10~5M of pyrimethamine.

TABLE I
In vitro susceptibility of P. falciparum isolates

Isolate/Clone Minimum inhibition concentration (x10™°M)

Chloroquine  Mefloquine Amodiaquine Quinine Pyrimethamine

IEC 145/83 32 4 8 125 1.6
Cl12 32 6 8 125 1.6
CL13 32 8 16 250 1.6
Cl.22 32 8 8 62.5 1.6
Cl.27 32 1 8 62.5 1.6
Ci.30 32 8 8 62.5 1.6
1IEC 132/83 16 1 NT NT NT
CLC 8 0.5 NT NT NT
CLE 16 2 NT NT NT
CLF 32 2 NT NT NT

Note: for pyrimethamine (l.6xlO"5M)

NT - not tested

The experimental research work on adaptation of Plasmodium f‘algigarum parasites into
red blood cells of non human primates - (Callithrix ar ggntata Callithrix jachus jachus,
Callithrix humeraliter, Callithrix penicillata, Saguinus midas niger, Saimiri sciureus, Aotus

azaral infulatus and Aotus trivirgatus) showed good results only in Salmm sciureus and Aoptus
a, Infulatus, which were infected in vitro. Inoculation of these cells into original blood donor
moneys, however, did not induce patient infection.

Cloning of two isolates of P. falciparum confirmed coexistence in the same patient of
different types of parasites; from isolate IEC 145/83, original GPI 1/2, five clones were
obtained which showed the same enzyme type (all GPI-1, ADA-2 and PEP-1) with different
responses to mefloquine and quinine, and all clones equally resistant to both chloroquine and
pyrimethamine, From isolate IEC 132/83, 3 clones were obtained with variable responses to
chloroquine and mefloquine. These clones were also identical for their enzyme types: GPI-2,
ADA-2 and PEP-1 (Table I).

Culturing of Plasmodium vivax showed encouraging results with culture media
numbers 2, 5, 7, 11 and 12. (see methods above), with maturation into schizont stage parasites
and reinvasion. Initial morphology and stage of growth of parasite population may be
correlated with success on growth in vitro.

Plasmodium brasilianum in culture showed maturation into schizonts, thus allowing
future work on differentiation studies, if necessary,
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Studies on 3 patients who were recrudescent after drug treatment were carried out by
comparing the original parasites prior to treatment with each recrudescence.  Surprisingly,
major changes in enzyme types were detected. For example, blood was collected prior to
teatment with Quinine sulphate and Fansidar from one patient. This patient became
recrudescent and again treated; this time with Fansidar alone. A second recrudescence
occurred and treated with amodiaquine. A third recrudescence occurred and finally cured with
Sulfametrol + Trimetropim. Enzyme typing of the first recrudescent parasites exhibited a
GPI-2 and ADA-1 pattern, the second recrudescence showed a GPI-1 and ADA-3 pattern,
while the third recrudescence was still different showing a GPI-2 and ADA-2 pattern. These
dramatic changes in population dynamics within the same patient may require techniques other
than electrophoresis in order to be better understood. However, it does confirm that mixed
populations of parasites exist in a patient and that when submitted to different drug regimens
the major populations present will vary.,

This program has, for the first time, established in Brazil and in South America an
evaluation on similarities and differences among strains within Brazil as well as a comparison
with strains from other countries. Table II shows a minor sample of data on strain
characterization in Brazil. For the markers used here, we have observed a major variation that
would not allow us to distinguish and/or associate - isolates through well defined
patterns/geosraphical regions with the exception of some monoclonal antibodies which could
differentiate isolates according to two specific groups (see Table II, McAbs 6.1, 7.3, 7.6 and
9.2, 9.7 10.3, which.tended to react oppositely to each other.)

The strain characerization program included observations and comparisons of isolates
from different regions, comparisons of clones within one single isolate and of parasite
populations within one patient before and after treatment(s). Other lines of research were
established, such as, attempts to produce an in_vivo malaria model with a local non-human
primate and culturing of P. vivax in vitrg for future strain characterization.

Never before has such a large number of isolates been tested at one time in South
America for so many markers, This work is still being continued at the same institute,
Recently, similar work is being followed at SUCEN, Sao Paulo with the same objectives but
with more emphasis on recrudescent parasites.

Since 1982, a total of 133 isolates have been collected in 31 different regions of the

Amazonian Basin. These have been cryopreserved after characterization for further use. This
material is available-for studies by other interested scientists.
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TABLE 11
Strain characterization of P, falciparum in Brazil (Samples IEC/83)

Origin Paragominas, PA Itaituba, PA Moju, PA  Jumas, AM
Strain 31 37 95 97 101 54
Drug Response*
Chloroquine 8.0 16.0 32.0 32.0 6.0 6.0
Mefloquine 0.5 0.5 0.5 0.5 0.5 1.0
Enzymes GPI 1 2 2 2 2 1
ADA 1 2 NT 1 1 1
PEP 1 1 1 1 1 1
LDH 1 1 1 1 1 1
GDH 1 1 1 1 1 1
PGD 1 1 1 1 1 1
Antigens 7.5 + NT +- +- NT
6.1 - - - +- +- NT
7.3 - - - + - -
7.6 - - - +- - -
9.2 + + + - + +
9.7 + + + - + +
10.3 + + + - + +
9.5 - + +- - + +
12.2 - - - - - -
12.1 + + +/- - -
5.1 - - - - -

(Monoclonal antibodies supplied by Jana McBride, Edinburgh University, UK)
+ represents positive reaction on IFA

- represents negative reaction on IFA

+/- represents mixed population of parasites

+- represents termediate reaction

NT not listed

* _ MIC in x10~8M

OTHER DATA
Investigator(s): Virgilio E. do Rosario, Biomedical Research Institute,
Rockville, MD, USA
Institution: Instituto Evandro Chagas, F SESP, Belem, Para
Country: Brazil

Technical Program
Responsible: Tropical Diseases

Duration: 1984-85
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FUNDING

Agency Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

{Not included in Research in Progress. 198§2-1983)

1.

10.

11,

12.

Couto, A., Rosario, V.E. ¢ Walliker, D. (1983) - Analise enzimatica de 56 amotras de
Plasmodium falciparum da Bacia Amazonica {Brasil).
Rev.Bras.Malar D.Trop., 35:11-19

Vasconcellos, MA. e Rosario, V.E. (1983) - Testes de sinsibilidade in vitro de amostras de
Plasmodium falciparum da Bacia Amazonica (Brasil).
Rev. Bras.Malar.F.Trop. 35:21 28.

Rosario, B.E. (1984) - Biochemical aspects of the characerization of malaria parasites. In
Trop. Dis. Res. Ser. 5, Ed. Schwabe and Co.Ag.Basel (Who Symp.1982)

Schoefeld, L. Tharavanij, S., Saul, A., do Rosario, V., and Kidson, C (1985) - A specific
S-antigen of Plasmodium falciparum is expressed in a proporiton of primary isolates in
Brazil, Thailand and Papua New Guinea. Trans. R. §. Trop, Med. Hyg., 79(4) 493-495.

Rosario, V.E., Cuoto, A., Santos, M.A., de Souza, J.M. (1985) - Caracterizacao de cepas de
Plasmodium falciparum coletadas de pacientes recrudescentes, RelInst. Med.trop. Sao
Paulo, 27(5):274-278.

Rosario, V.E, Vasconcellos, MA., oliveira, §., Couto, A. (In Press} - Caracetrizacao de 15
amostras de Plasmodium falciparum de 8 areas da Bacia Amazonica Brasileira.

Rosario, V.E, Couto, A., Vasconcellos, M.A., Oliveira, S. (In Press) -~ Caracterizacac de P.
falciparum: estudios realizados no Brazil.

ABSTRACTS:

In XXI Congresso da Sociedade Brasileira de Medicina Tropical (3-8 February 1985),
S.Paulo, Brasil.

Caracterizacao de cepas de Plasmodium falciparum coletadas de pacientes recrudescentes.

Clonagem de cepas de Plasmodium coletadas na regiao amazonica. In IX Congreso da
Sociedade Brasileira de Parasitologia (30 July to 2 August 1985), Fortaleza, Brasil.

Desenvolvimiento de normas eritrocitarias de P. brasilianum in vitro. In XXII Congresso
da Sociedade Brasileira de Medicina Tropical (March 1986), Belo Horizonte, Brasil,

Cultivo de Plasmodium vivax in vitro.
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A Multicenter Evaluation of the Indirect Immunoperoxidase Technique for the
Serological Diagnosis of American Trypanosomiasis

OBJECTIVES

Serology is widely used for the diagnosis of human American trypanosomiasis to
confirm a suspected clinical case, for seroepidemiological studies or as a preventive measure to
avoid the transmission of the infection through blood transfusion. From the several techniques
available, such as, the complement fixation (CF), indirect hemagglutination (IHA), indirect
immunofluorescence (IIF) and ELISA, the IHA and IIF are the most commonly used. Antigens
for them are commercially available. The latter has the disadvantage that the fluorescence
microscope is not always available in the peripheral health services where most of the tests
need to be done, Therefore, it would be helpful if a technigue such as the immunoperoxidase
(IIP) that uses a standard light microscope instead of the fluorescent one, could be made
available to the health services for T. cruzi diagnosis, either for routine diagnosis or for quality
control. The evaluation of this technique in comparison to the IHA and IIF was the purpose of
this study.

METHODS AND APPROACHES

The IIP is to be carried out as previously reported (Ferreira, et al. Exp Parasit
37:131,1975) with all reagents prepared as shown in the publication of C. Guimaraes (PAHO
PNSP/84-08). In brief, Trypanosoma ¢ruzi antigens deposited on glass slides were exposed to
positive and negative samples for T. cruzi. After washing, they were incubated with peroxidase
labelled antihuman immunoglobulins. To reveal any reaction, the slides were then incubated
with a solution of diaminobenzidine and oxygen peroxide. The test is observed with a standard
light microscope under a 40X dry and a 100X oil inmersion objective, Positive tests correspond
to a brown staining of the epimastigote antigen.

At first, participating laboratories will familiarize themselves with the technique using
12 positive sera from chronic T. cruzi infections and negative control samples from their own
serum bank. After that, the test will be applied blindly to positive sera containing different
levels of antibodies to T. cruzi, and to negative samples and samples from individuals with
other diseases sent by the WHO Collaborating Center for the serology of Chagas’ disease,
Leishmaniasis and Toxoplasmosis in Sao Paulo, Brasil. The results obtained by the HP technique
will be compared to those obtained by the IHA and IIF tests.

RESULTS AND CONCLUSIONS
Until now, the laboratory from Honduras had reported a total correlation {(plus or

minus one dilution) between the IP and the IIF and THA in positive and negative samples for
T. cruzi stored at -70 °C, - 20 °C or at -20 °C with 50% glycerin.
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OTHER DATA

Investigator(s):

Institution:

Country:

Technical Program
Responsible:

Duration;

FUNDING

Agency
PAHO

Dr. Elsa Segura, Argentina; Dr. Walter Ferreira, Dr.
Mauro Peralta, Brazil; Dr, Felipe Ghul, Colombia; Dr.
Carlos Ponce, Honduras; Dr. Rosa Hubsch, Venezuela.

Instituto de Diagnéstico y Tratamiento de Ila
Enfermedad de Chagas, Argentina; Instituto de
Medicina Tropical de Sao Paulo, Brazil; Instituto de
Microbiologia, Universidad Federal de Rio de Janeiro,
Brazil; Departamento de Ciencias  Biologicas,
Universidad de los Andes, Colombia; Laboratorio
Central, Ministerio de Salud, Honduras; and
Departamento de Parasitologia, Universidad de
Carabobo, Venezuela.

Argentina, Brazil, Colombia, Honduras and ‘Venezuela,

Tropical Diseases

1985-1986

Amount
USH 4,800

PUBLICATIONS RESULTING FROM THE RESEARCH

None
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Biological Control of Mosquito Vectors in Colombia
OBJECTIVES

To evalnate the commercial formulations of B. thuringensis H-14 (Bti) in small scale
field trials against anopheline vectors of malaria in Colombia.

METHODS AND APPROACHES

Bti formulations were evaluated in natural breeding places in the piedmont area of the
Department of Meta, Eastern Colombia. Breeding places had both still and moving water, and
all were subject to abrupt changes in water levels due to rains, as is common throughout this
region. Formulations tested were floating vermiculite granules, floating briquets, a water
dispersable powder and two liquid suspensions. The breeding places were all positive for An.
darlingi, but evaluation counts were made using all anophelines combined. Dosages used were
those recommended by the manufacturer, or in some trials double that dosage. Evaluation was
made by dipping, 10 dips per square meter of treated area, up to a maximum of 50 dips.
Breeding places were sampled immediately before treatment and periodically after treatment,
depending on the expected residual effect. Similar sampling was done in untreated control
areas.

RESULTS AND CONCLUSIONS

All the formulations tested gave inconsistent results, but mortalities were lowest with
the granules. The briquets, which were supposed to have a 30 day residual life, either
dissolved or disappeared in 1 to 3 weeks. The powder and liquid formulations gave the best
results, but these results were still highly variable. The control that was achieved generally
lasted for only a few days, especially in those breeding places with moving water. It was
concluded that none of the Bti formulations would be suitable for general operational use in
this region.

OTHER DATA
Investigator(s): Marco Fidel Suarez, Martha Lucia Quinones, Glenn
Fleming
Institution; Servicio Nacional de Erradicacién de la Malaria
(SNEM)
Country: Colombia
Technical Program
Responsible: Tropical Diseases
Duration; 1984-1985
FUNDING
Agency Amount
Tropical Diseases Research Program (TDR) US$ 7.500 (2 yrs.)
PAHO US$ 4,750 (2 yrs.)
TOTAL US$ 12,250

175



PUBLICATIONS RESULTING FROM THE RESEARCH

None
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Genetics of Agopheles Albimanus in Relation to Ecology, Distribution
and Possible Vector Competence

OBJECTIVES

To characterize the isozymes and polytene chromosomes of An. albimanus in relation
to their ecology, geographic distribution and vector competence.

METHODS AND APPROACHES

Five widely separated geographic areas with varied ecology are visited 4 times per
year. Observations are made on biting habits (indoor, outdoor, animals, etc.), and larval
habitats (temperature, pH, salinity, various ions , etc.). Density indices are measured. Material
from these collections are taken live and/or frozen to Bogota for cytogenetic examination of
polytene chromosomes and biochemical analysis of isozymes with electrophoresis methods.
Populations showing distinct differences will be colonized and crosses made between them, as
well as with marker strains from the USDA Laboratory, Gainsville FL, which is cooperating in
the project. Also, specimens are being examined for sporozoites using IMRA techniques with
monoclonal antibodies at the University of Valle, Cali. It is hoped that analysis and correlation
of results will show whether the An. albimanus populations are homogeneous; or if not, their
differences and how such differences may be expressed in their ecology and relation to malaria
transmission.

RESULTS AND CONCLUSIONS
Sufficient data are not yet available to reach any conclusions. However, data from the
analysis of over 20 enzymes indicate the population in one of the five areas is different.  No

differences in chromosome banding patterns or inversions have been found.

OTHER DATA

Investigator(s): Marco Fidel Suarez, Martha Lucia Quiiiones, Cesar
Monje, Glenn Fleming

Institution: Servicio Nacional de Erradicaciéon de ia Malaria
(SNEM)

Country: Colombia

Technijcal Program

Responsible; Tropical Diseases

Duration: 1984-1987

FUNDING

Agency Amount

National Academy of Sciences - BOSTID USS 117,000 (3 years)

PAHGC Uss 9,000 (per year)

TOTAL US$ 48,000  (per year)

PUBLICATIONS RESULTING FROM THE RESEARCH

Several under preparation.
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Studies on the Biology of Toxgorhvnchites moctezuma

OBJECTIVES

To study the biology of Tx. moctezuma in relationship to its potential nse as an Aedes
aepypti control agent.

METHODS AND APPROACHES

In 1984, Tx. moctezuma specimens were followed individually from egg to adult to
determine total development time. These predator larvae were fed a diet of a maximum of 10
prey per day, i.e. each container with its individual predator larva was checked daily to
determine the number of prey consumed and the required number of prey replaced to a total
of 10 larvae. In 1985, this observation was continued with two other groups of predators; in
one group a maximum of 20 prey per day were offered, while in the other group, 50 prey/day
were offered. The prey larvae were A, aegypti. The predator larvae were also: mass-reared
and fed over 100 prey per day.

RESULTS AND CONCLUSIONS

Data are available for only 5 predators in the 20 prey/day and for 4 predators in the
50 prey/day categories. The results of these are compared with the data obtained when the
predators are fed a maximum of 10 prey/day.

In larval stages I and II the development times were not affected even though the mean
number of larvae consumed by each predator increased by two and one half times to three
times in the 10 prey/day group to the 50 prey/day group (i.e., from 15.1 to 60.5 larvae
consumed in stage [, and from 24.1 to 64 in stage IT). However, in both larval stages IIl and IV
in the 10 prey/day to the 50 prey/day categories, development times decreased by one half,
(i.e. from a mean of 17.2 days to 8.7 days in stage III and from 38.4 days to 19.5 days in stage
IV). The total development times observed from egg hatching to adult was: 10 prey/day (65
individuals observed) - 62.7 days; 20 prey/day ( 5 individuals observed) - 48.2 days; 50
prey/day ( 4 individuals observed) - 33.9 days

When predator larvae were fed over 100 prey/day in a mass rearing exercise,
development times were between 20-21 days.

OTHER DATA
Investigator(s); Dr. E, Tikasingh
Institution: Caribbean Epidemiology Center (CAREC)

Country: Trinidad and Tobago

Technical Program
Responsible: Health Situation and Trend Assessment/CAREC

Duration: 1984 - 1986
FUNDING

Agency Amount
PAHO/CAREC

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
178



The Placenta in Habitual Abortions and in Neonatal Infections
OBJECTIVES

To determine the presence of causative agents of habitual abortions and fetal and
neonatal infections in humans.

METHODS AND APPROACHES

Through use of peroxidase and immunofluorescence on placental tissue from those
habitually aborting during the first quarter of pregnancy (with two previous abortions), as well
as on fetal tissues when they are available, the following can be seen: herpesvirus,
papillomavirus, cytomegalovirus, Toxoplasma, and Chlamydia trachomatis. The utilization of
the proper kits and of the material retrospective and prospective of 1984 will make it possible
to collect sufficient material for a preliminary study of the incidence of these agents for future
studies in greater depth, in maternal serum as well as in that of the neonate.

RESULTS AND CONCLUSIONS

The first 48 cases have been processed using the above-named agents and the
observations are still being analyzed.

OTHER DATA
Investigator(s); Washington L. Benedetti

Institution: Latin American Center for Perinatology and Human
Development {(CLAP)

Country: Uruguay

Technical Program
Responsible: Maternal and Chiid Health/CLAP

Duration: 1984 - 1986
FUNDING

Agency mogunt
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

None.
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Placental Morphology and its Association with the Perinatal Pathology

OBJECTIVES

To describe the morphological and pathological associations of placentas relative to the
newborn of low weight, both preterm and full-term,

To analyze the relationships found in placentas from mothers who developed
hypertension during pregnancy.

To analyze the major perinatal indicators (morbidity and mortality), neonatal
depression, perinatal infections, and development of hyaline membrane disease and their
association with measurable placental parameters in the preceding objectives.

METHODS AND APPROACHES

The placentas with maternal, fetal, and neonatal pathology were studied with identical
methodology 1n  pathological groupings and in groupings of similar socioeconomic
characteristics and parity. The data were processed and studied by the personnel of the
perinatal health team, who were not directly associated with the work in placental morphology
and pathology.

RESULTS AND CONCLUSIONS

The placentas of newborns of low weight (preterm or full-term) are not normal. A
considerable portion of them weigh less and have less volume and development than the control
group. The numbers of infarctions and calcifications of the basal plate (maternal face) and
other signs of aging are not related to the state of the fetus or neonate, The microscopic
characteristics of placentas in cases of retardation of intrauterine growth are associated with
the dominant maternal pathology (for example, in cases of hypertension of pregnancy, serious
diabetes with vascular complications, etc.). The placentas of pregnant woman with
hypertensive disease of pregnancy suffer modifications in utero corresponding to inadequate
uterine-placental irrigation, through lesion of the uterine arteries (spiral arteries that take the
maternal blood directly to the intervillous space). Retardation of intrauterine growth of the
placenta brings about a reduction in the area of the placental exchange membrane, and with
this, a still greater reduction in the availability of nutrients to the fetus. Its effects on fetal
and neonatal morbidity and mortality are known; the association between morphological and
pathological changes in the placenta and the state of the fetus or neonate is very convincing,

OTHER DATA
Investi r(s): Washington L. Benedetti
Institution: Latin American Center for Perinatology and Human
Development (CLAP)
Country: Uruguay
Technical Program
Responsible: Maternal and Child Health/CLAP
Duration: 1984 - 1985
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W.L. Benedetti. "La placenta en Perinatologia". CLAP Scientific Publication No 978,
1983, Perinatologia (Asuncién, Paraguay) 2:7-9, 1983.

Alvarez, H. and W.L. Benedetti. "La placenta humana" Chapter III. In: Obstetricia,
A. Pérez Sinchez (editor), Publicaciones Técnicas Mediterraneo, Santiago de Chile,
Chile, 1983,

Alvarez Santin, C. and W.L. Benedetti. "La placenta en los estados hipertensivos del
embarazo". Clin. Ginecol. Obstet. Perinat, (Uruguay), 1: 389-397, 1984.

W.L. Benedetti. "La placenta del bajo peso al nacer". Clin. Ginecol. Obstet. Perinat.
(Uruguay), 2: 41-51, 1985,
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Measures to Reduce Risk Factors for Low Birthweight

OBJECTIVES

1. To reduce the incidence of low birthweight by taking action on the principal risk
factors identified in a previous study: mothers under 18 years of age; maternal malnutrition;
smoking; and a history of premature births;

2. To find a method that helps health personnel to work with the population in the
solution of problems; and

3. To prove the effectiveness of health actions within the community.
METHODS AND APPROACHES

This research consists of evaluating the value of specific measures using relative risk in
controlling major risk factors of low birthweight.

a) For the under 18 age group risk-factor, it has been proposed that fertility be
controlled through appropriate contraceptive measures and education;

b) For smoking, health education and an ongoing role by the obstetrician will be
employed; :

¢) For malnutrition, "nutrition clinics" will be set up in maternity wards to treat
pregnant women with malnutrition problems; and

d) For mothers with a history of premature births, special attention will be provided,
including prophylactic hospitalization.

After evaluation of the impact of these measures, adjustments will be made and
applications will be expanded to the national level.

RESULTS AND CONCLUSIONS
The study is in a preparatory stage.

OTHER DATA
Investigator(s): Dr. Ubaldo Farnot Cardoso
Institution: Ministry of Public Health
Country: Cuba

Technical Program
Responsible: Maternal and Child Health

Duration: 2 years
FUNDING

Agency Amount
PAHO Us$ 15,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None.
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Latin American Collaborative Study on Birth Defects
OBJECTIVES

1. Mother's age: To establish the risk of Down’s syndrome by mother’s age group from
samples of hospital births in South America, its major trends and relationship to the age of the
father. Part of the analysis will refer to all diagnoses of registered defects,

2. Reproductive historv. To analyze the periods between marriage and births in a
sample of hospital births in South America, correlating values with isonimia (trisomy), parental
consanguinity, ancestors who were immigrants, and with the occurrence of birth defects.

3. Multiple defects. To generate a diagnostic system for patients with multiple defects
and apply it to real population data. To define the epidemiological profile of each group of
multiple defect diagnoses proposed.

METHODS AND APPROACHES

All the information necessary for the study is available at the data bank of the Latin
American Collaborative Study on Birth Defects, which has been obtaining data from 70
maternity wards in 37 cities in 10 countries of South America (excluding French Guiana) on
more than one million births. The analyses are based on a case-control approach (for 50 risk
factors) and involve 10 variables for cohort studies. To study the risk of Down’s syndrome,
maternal age groups will be established at intervals of one year. To study the reproductive
history, the 1967-79 ECLAMC file will be used for data on maternal and paternal surnames,
place and country of birth of the four grandfathers. For the multiple defects study, the
1967-84 file will be used, which includes 1.3 million births with some 20,000 defects. For
variables such as maternal age, parental consanguinity, fetal presentation, metrorrhagia, use of
drugs during the first trimester of gestation, and pre-natal environmental agents, which are
necessary to obtain an epidemiological profile of patients with multiple defects, the wusual
statistical tests will be performed.

RESULTS AND CONCLUSIONS

The study is in progress with no results reported.

OTHER DATA

Investigator(s): Dr. Eduardo E. Castilla

Institution: Instituto Multidisciplinario de Biologia Celular
(IMBICE)
La Plata, Argentina

Country: Argentina

Technica] Program

Responsible: Maternal and Child Health

Duration: 1985-1988
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FUNDING

Agency Amount
PAHO US$ 15,000

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
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Determination of Lung Maturation in the Newborn Utilizing
Gastric Aspirate at Birth

OBJECTIVES

To define the phospholipid pattern in the gastric aspirate at birth compatible with
normal respiratory adaptation.

To determine lung maturation in recorded cases of hyaline membrane disease (HMD).
METHODS AND APPROACHES

The gastric aspirate at birth from 80 preterm newborns was studied through
determination of the Lecithin-sphingomyelin {(L/S) index and the presence of
phosphatidylglycerol (PG), by one-dimensional thin-layer chromatography, comparing it with
clinical and paraclinical evolution.
RESULTS AND CONCLUSIONS

In 53 cases in which no type of respiratory difficulty developed, the L/S index was
always » 2.0, and PG was present in 52 cases. Accordingly, a mature pattern was defined as an

L/S index > 2.0 and PG present.

In 27 cases with a radiological clinical and/or anatomic-pathological diagnosis of
HMD, 21 had an immature pattern and 6 cases a mature pattern.

The association of elements of perinatal infection and high mortality in these 6 cases
suggests that they could correspond to a pathology other than that expressed in the clinical,
radiological, and pathological anatomy in a form similar to that of HMD.

Knowledge of the existence of these different pathologies would permit the adoption
of guidelines of treatment not envisaged in the conventional treatment of HMD.

OTHER DATA

Investigator(s): Estol, P, Piriz, H.

Institution: Latin American Center for Perinatology and Human
Development (CLAP)

Country: Uruguay

Technical Program
Responsible: Maternal and Child Health/CLAP

Duration: 1984 - 1985
FUNDING

Agency Amount
PAHOQ/WHO
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PUBLICATIONS RESULTING FROM THE RESEARCH
1. Estol, P., Piriz, H., Mafiana, G., Pintos, O., Martell, M. "Enfermedad de Membrana

Hialina en recién nacidos con pulmén bioquimicamente maduro”, Rev. Latin. Amer.
Perinat. (in press), 1986.
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Study of Lung Mechanics in the Newborn without Respiratory Pathology

OBJECTIVES

To define normal values of lung mechanics in newborns without pathology through a
spirometric method developed in our laboratory.

METHODS AND APPROACHES

A total of 48 newborn 24 hours to 21 days old with gestational ages from 30 to 41
weeks of amenorrhea and weighing from 1,200 to 4,100 g. were studied. An evaluation of the
lung mechanics was performed through a grating pneumotachograph and simultaneous measure
of esophageal pressure with a catheter. Pulmonary dynamics, total lung resistance, current
volume, minute volume, total, elastic, and viscid respiratory work, {(corrected for minute
volume) were determined. For each parameter, the mean, standard deviation, and percentiles
Py and Pgp were calculated.

RESULTS AND CONCLUSIONS

No. of

Parameter studies Mean *s.d. Pio Pgo
Current volume 51 628 * 3.7 221 10.34
(ml/kg)

Minute volume 51 62530 * 22.03 142,90 707.70
{m!/kg/min.)

Pulmonary dynamics 51 1.57 % 0.57 0.84 2.30
(ml/kg/cm/HzO)

Total lung resistance 51 51.10 % 26.10 7.60 85.60
(cm Hy0/1/s)

Total work 40 865 * 3.59 4.05 13.25
(mw/1/kg/min)

Elastic work 40 491 % 2.12 2.19 7.63
{(mw/1/kg/min)

Viscid work 40 611 % 2.82 2.49 9.73
(mw/1/kg/min)

These values are indispensable for interpretation of results of studies of pulmonary
mechanics when the present methodology is utilized in newborns with respiratory pathology.
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OTHER DATA

Investigator(s): Estol, P., Piriz, H., Simini, F.

Institution: Latin American Center for Perinatology and Human
Development (CLAP)

Country: Uruguay

Technical Program
Responsible: Maternal and Child Health/CLAP

Duration: 1984 - 1985

FUNDING

Agency Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

1.

Piriz, H., Estol, P.,, Mafié, F., Ruggia, R. Mecanica Pulmonar en el Recién Nacido sin
patologia respiratoria. Anest. Analg. Reanim. (1985) 2: 17-23.

Estol, P., Piriz, H., Simini, F. Normal Range of Values for Pulmonary Dynamics in
Full-term and Preterm Newborns (in preparation).
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Birthweight and Perinatal Morbidity and Mortality
OBJECTIVES
In Institutions of the Region of the Americas:

To determine the distribution of birthweights and the current frequency of low weight
and its association with early neonatal mortality and with some biological and social factors.

To compare the current figures of low birthweight and early neonatal mortality with
those obtained in & previous study carried out by CLAP in order to determine their trends.

To compare the patterns of weight by gestational age from the different institutions
whose mothers meet optimal requirements.

To construct a single pattern of weight in relation to gestational age in a sample that
fulfills optimal conditions, expresses the full growth potential, and will be utilized in the health
services.

To determine the influence of unfavorable factors on fetal growth such as, maternal
pathology, different determinants of socioeconomic type, etc.

METHODS AND APPROACHES

The study requires a number of observations, sufficiently large, so that the parameters
that are established have the desired precision.

If the groups studied are homogeneous, the participation of several groups will provide
an adequate number of observations in a short period, thus strengthening the individual efforts
through a common objective.

The population of interest is made up of those pregnant women with fetuses or live
neonates with birthweights equal to or greater than 500 grams up to the time of their discharge
or death.

Sampling size. Each institution will contribute a minimum of 1,500 consecutive
protocols. This figure was calculated on the basis of statistical procedures accepting risks of a
type I error of 0.05 and of a type II error of 0.1 for a null hypothesis of a difference in

neonatal weight of 100 g. In accordance with the expected neonatal death rates, this sample
size will make it possible to make comparisons of neonatal mortality by birthweight group.

RESULTS AND CONCLUSIONS

Forthcoming,
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OTHER DATA

Investigator(s): Fescina, R., Schwarz, R.
Institution: Latin American Center for Perinatology and Human
Development (CLAP)
Country: Uruguay
Technical Program
Responsible: Maternal and Child Health/CLAP
Duration: 1985 - 1987
FUNDING
Agency Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

None vet.
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Birthweight may not be an Indicator of Intrauterine Weight Early in Gestation
OBJECTIVES
To develop a method for predicting intrauterine weight.

To compare the estimated fetal intrauterine weight for a given gestational age with the
patterns derived from birthweight for the same gestational age.

METHODS AND APPROACHES

From a group of 109 newborn whose mothers had been subjected three days before
delivery to measurements, of uterine length (Ut. L.) and sonographic fetal measurement as
follows: biparietal diameter (BPD), cranial circumference (Cr. Cir.), abdominal circumference
(Ab. Cir.} and length of the femur (L. Fem.}, formulas were developed to estimate the weight
of the fetus in utero. Simple and multiple correlations were studied.

Once a formula was selected, weekly weights, from weeks 26 through 40, were
estimated for another 40 fetuses that were born at term and whose birthweight was distributed
in such a way that the observed frequency was equal to the expected, that is, 10% of the
observations were below the 10th percentile and 10% above the 90th, etc..

RESULTS AND CONCLUSIONS

Of all the formulas tested, the best predictor of fetal weight considers fetal Ab. Cir.,
BPD and Ut. L. (fetal weight = -4960 + 14.2 x Ab. Cir, + 22.6 x BPD + 3 x Ut. L.). The
correlation coefficient was 0.93 and the 95% confidence interval +16% of the actual weight.

When the weights in utero were calculated, it was observed that these were larger
between 26 and 37 weeks of gestation than those described in the pattern derived from the
birthweight.

OTHER DATA
Investizator(s): Fescina, R., Molina, F., Ballasts, L., Martinez, G.

Institution: Latin American Center for Perinatology and Human
Development (CLAP)

Country; Uruguay

Technical Program
Responsible: Maternal and Child Health/CLAP

Duration; 1985 - 1986
FUNDING

Agency Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

In preparation.
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Diagnosis of Retardation in Intrauterine Growth When the
Gestational Age is not Known

OBJECTIVES

To determine the degree of sensitivity and specificity of the curves of the rate of
growth in accordance with previous values of a measure given for the whole group of
retardations and for symmetric and asymmetric types.

METHODS AND APPROACHES

Weekly observations of a group of high-risk pregnant women of unknown gestational
age, in the third quarter will be made. In each exploration, measurements by ultrasonography
will be taken of: biparietal diameter (BPD), cranial perimeter {Cr. Cir.), abdominal perimeter
(Ab. Cir.) and an estimate of the quantity of amnionic fluid.

RESULTS AND CONCLUSIONS

Of the 77 newborn, there were 34 retardations in intrauterine growth; the sensitivity
and specificity of the diagnostic methods were as follows; biparietal diameter, 50 and 81%;
cranial circumference, 56 and 98% and for abdominal circumference, 76 and 86%. The Kappa
index was 0.32 for the BPD, 0.56 for the Cr. Cir. and 0.67 for the Ab. Cir.

When the sample was divided into symmetric and asymmetric retardations, it was
always easier to diagnose the symmetric than the asymmetric. The predictive values for the
fetal Ab. Cir. were 81% when all retardations were considered (prevalence, 44%); 71% for
symmetric retardations (prevalence, 27%); and 65% for asymmetric retardations (prevalence,
29%),

OTHER DATA
Investigator(s): Fescinza, R., Ballasts, L.

Institution: Latin American Center for Perinatology and Human
Development (CLAP)

Country: Uruguay

Technical Program
Responsible: Maternal and Child Health/CLAP

Duration: 1985 ~ 1986
FUNDING

Agency Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

In preparation.
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Epidemiology of Hemorrhage in the Newborn Weighing 2,000 g.
OBJECTIYES

To determine the prevalence of intracranial hemorrhage in the newborn of low
birthweight, globally and by type.

To determine the attendant factors that lead to the appearance of hemorrhage in the
newborn.

METHODS AND APPROACHES

The population studied comnsisted of 185 newborn weighings 2,000 g. Al were
subjected to a sonographic exploration in the first 24 hours. A serial sonographic follow-up
was carried out on all those presenting intracranial hemorrhage or any suspicion of it. An
ultrasonic scanner ADR/ATL Model 4000 S/L, with transducers of 3.0 MHz, 13 mm and 5.5
MHz, 7 mm. was utilized. The procedure followed was the usual one for cerebral sonography:
i.e., examination of the brain through the anterior and posterior fontanelles and the sutures.
The brain was examined in three established ways, starting from the identification of the
ventricular system. The following cuts were studied: coronal, sagittal and axial. The result of
each exploration was expressed on a coded form previously designed for this study, which
provides the personal history of the mother, her obstetrical background, the data on the
delivery, and principal data on the pregnancy corresponding to this neonate, in addition to the
most important neonatal data. The contents of each form were entered into a computer, by
means of which the data were processed and the analyses of the most important variables
studied.

RESULTS AND CONCLUSIONS

In the 185 newborns, 450 explorations (X 2.4) were carried out. Of these children, [29
were preterm and of adequate weight, 38 preterm and small for their gestational age, and 18
full-term and small for their gestational age. The prevalence of hemorrhage overall was
29.7%. In the preterm newborn the prevalence of hemorrhage was 33%. There was no
hemorrhage in full-term newborns who were small for their gestational age. The most
important risk factors were: presence of hyaline membrane disease, amenorrhea of 32 weeks
and weight less than 1,500 g. (relative risk of 2.1, 1.8 and 1,7, respectively, with 95%
confidence intervals between 1.6 and 9.4 for the hyaline membrane disease, 1.2 and 4.5 for
amenorrhea of 32 weeks, and 1.2 and 4.2 for newborns weighing 1,500 g.).

In regard to other risk factors, such as vaginal delivery, the 95% confidence interval
for the relative risk ranged between 0.6 and 2.5. Therefore, it was not a significant factor.

The risk of death in newborns with intracranial hemorrhage was double that of those
without hemorrhage,
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OTHER DATA

Investigator(s): Fescina, R., Diaz Rossello, J.L., Ruggia, R.
Institution: Latin American Center for Perinatology and Human

Development (CLAP)

untry: Uruguay

Technical Program
Responsible: Maternal and Child Health/CLAP

Duration: 1984 - 1986
FUNDING

Agency Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

In preparation.

194



Evaluation of Different Methods for Estimating the Gestational Age
OBJECTIVES

To compare the utility for estimating the gestational age of: the biparietal diameter,
the parameters of the amniotic fluid, and the neonatal physical examination, applied to the
same group of individuals, with newborns of normal and subnormal weight.

To compare the results shown in the original research with that cbtained through the
health team in routine care.

METHODS AND APPROACHES

A total of 139 high-risk pregnant women with known date of last menstruation (DLM)
were studied. They were subjected to sonography and amniocentesis simultaneously between
29 and 40 weeks of amenorrhea. The gestational ages of the newborn were estimated by
physical examination. The gestational age was calculated from date of last menstruation and
correlated with those estimated by: sonographic measure of the biparietal diameter (BPD),
parameters of the amniotic fluid, and neonatal physical examination.

RESULTS AND CONCLUSIONS

In the newborn of normal weight the better estimator of gestational age was BPD (r =
0.87 with an error of 10 days). The results of the neonatal physical examination and amniotic
fluid were r = 0.80, 0.37, and errors of estimate of 10 and 12 days, respectively,

Among newborn small for their gestational age (SGA), the correlation coefficients
found between gestational age by DLM and by amniotic fluid and between gestational age
found by DLM and by physical examination were r = 0.42 and r = 0.67, with errors of
estimates of 10 and 13 days, respectively. The neonatal physical examination underestimated
by almost 2 weeks the gestational age in the SGA group, which can lead to errors in the
classification of the neonates by weight and gestational age if the date of amenorrhea used is
that obtained through physical examination instead of that caiculated from DLM.

OTHER DATA
Investisator(s): Fescina, R., Ballasts, L., Schwarcz, R.

Institution: Latin American Center for Perinatology and Human
Development (CLAP)

Country: Uruguay

Technical Program
Responsible: Maternal and Child Health/CLAP

Duratijon: 1983 - 1984
FUNDING

Agencgy Amount
PAHO/WHO
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PUBLICATIONS RESULTING FROM THE RESEARCH

1.

Fescina, R., Lastra, L., Sugo, M., Parrefio, J., Garcia, A., Schwarcz, R. - "Evalvacién de
diferentes métodos para estimar la edad gestacional'. Qbstetricia v Ginecologia
Latinoamericana 42;: 237-2/2, 1984,

Fescina, R., Lastra, L., Sugo, M., Parrefio, I., Garcia, A., Schwarcz, R. - "Precisién y
replicabilidad de estimadores de la edad gestacional”. In: Melo, A., Hardy, E., and
Dotaviano, E. (2nd ed.) Investigacoes em Renroducao Humana. IX Reunjao da Associacao
Latinoamericana de Investigacges em Reproducac Humana, Campinas, ALIRH, October
1984, p. 94.
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Relationship Between Placental and Lung Maturity by Sonography

OBJECTIVES

To recognize intrauterine placental characteristics and their relationship to the
maturity of the fetal and neonatal lung.

METHODS AND APPROACHES

Sonographic explorations were carried out on 113 high-risk pregnant women in whom
the degree of placental maturity, among other parameters, was determined prior to performing
amniocentesis to ascertain the biochemical maturity of the fetal lung.

In the 71 cases where delivery occurred within 7 days of exploration and
amniocentesis, the diagnostic effectiveness of placental maturity in predicting hyaline
membrane disease in the newborn was studied.

RESULTS AND CONCLUSIONS

In 113 cases, 33 placentas were classified as mature, 66 as intermediate, and 14 as
immature. All the pregnancies that presented mature placentas had positive biochemical
indicators of lung maturity {Clements test positive, L/S > 2 and phosphatidylglycerol present).
This statistically significant association was maintained when the sample was analyzed for those
less than 37 weeks and for those less than 35 weeks. Of the 71 cases in which delivery
occurred within 7 days, 31 had mature placentas and 40 immature. The sensitivity of the
procedure (placental maturity) in predicting hyaline membrane disease in the newborn was
100% and the specificity 47%. The predictive value of placental maturity in predicting absence
of hyaline membrane disease was 100% (prevalence 7%).

OTHER DATA
Investigator(s): Fescina, R., Buendia, J., Ortiz, 1.

Institution: Latin American Center for Perinatology and Human
Development (CLAP)

Counfry: Uruguay

Technical Program
Responsible: Maternal and Child Health/CLAP

Duration;
FUNDING

Agency Amournt
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

In preparation.
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VYariation of the Flow of Maternal Milk During Lactation in Preterm Neonates

OBJECTIVES

To study the variation of ingestion of milk from lactation {from one breast and then
the other) during a specified period in the preterm newborn of different gestational ages.

METHODS AND APPROACHES

The method consists of obtaining by means of double weighing, the volume of milk
from a lactation ingested by neonates without pathology of 27 to 36 weeks gestational age.

RESULTS AND CONCLUSIONS
Data is being collected,
OTHER DATA
Investigator(s): Martell, M., Diaz Rossello, J.L., Martinez, G.

Institution: Latin American Center for Perinatology and Human
Development {CLAP)

Country: Uruguvay

Technical Program
Responsible: Maternal and Child Health/CLAP

Duration: 1985 - 1986
FUNDING

Agency Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
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Follow-up of Ventilation Mechanics in Children Receiving Respiratory
Assistance in the Neonatal Stage

OBJECTIVES

To detect and describe the changes in the ventilation mechanics of children due to
oxygen and/or ventilation therapy in the neonatal stage.

METHODS AND APPROACHES

A follow-up program of newborns released from the neonatal intensive care units of
the university has been implemented. The children are examined periodically by a
multidisciplinary team, as part of the follow-up of high-risk newborn.

After discharge, a routine spirometric study of all newborn that received oxygen or
ventilation assistance was carried out at six months and one year of life and at other times, if
required. Spirometric elements will be sought that facilitate the diagnosis and treatment of
cases with resulting chronic bronchopneumopathies,

RESULTS AND CONCLUSIONS
The program has only been in operation six months with no results available.

OTHER DATA

Investigator(s): Piriz, H., Estol, P., Coal Tar,, S., Sarichaga, M,,
Martinez, L.

Institution: Latin American Center for Perinatology and Human
Development (CLAP)

Country: Uruguay

Technical Program
Responsible: Maternal and Child Health/CLAP

Duratign: 1985 - 1986

FUNDING

Agency Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

None
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Respiratory Adaptation of the Newborn in Accordance with the Mode of Delivery

OBJECTIVES

To determine if cesarean section with general anesthesia modifies the respiratory
adaptation of the full-term newborn without pathology.

METHODS AND APPROACHES

Of 20 full-term newborns without pathology studied, 10 were born by spontaneous
vaginal delivery without medication and with cephalic presentation, and (¢ by elective cesarean
section without previous labor (e.g., repeated cesarean sections). All the cesarean sections were
carried out under general anesthesia through administeration of sodium thiopental. The lung
mechanics and the respiratory centers of all the newborn were studied through spirometry and
pressure of occlusion, respectively, after 2 and 24 hours of life.

RESULTS AND CONCLUSIONS

The children born by cesarean section presented, after 2 hours of life, pulmonary
dynamics of 0.89 ml/kg/cm water ¥ 0.22 (mean ¥ 2 standard deviations), significantly less than
those born vaginally, 1.17 £ 0.22 ml/kg/cm water (t = 1.76, p < 0.05). Pulmonary dynamics in
those born by cesarean section increased significantly by 24 hours of life (t = 2.66, p < 0.01).
Differences in other ventilation parameters were not detected. The pressure of occlusion at
100 ms. at 2 hours of life was significantly greater in those born by cesarean section than in
those born vaginally (Fisher p = 0.029), with those differences disappearing at 24 hours of Iife,
These results suggest the possibility that in those born by cesarean section with general
anesthesia, the alteration of the lung mechanics could act as a stimulus on the respiratory
center, producing a greater response, manifested through a greater pressure of occlusion.

OTHER DATA
Investigator(s): Piriz, H., Estol, P., Simini, F,
Institution: Latin American Center for Perinatology and Human
Development (CLAP)
untry: Uruguay

Technical Program
Respongsible: Maternal and Child Healith/CLAP

Duration: 1985
FUNDING

Agency . Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

Publication in preparation.
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Yariation of the Flow of Maternal Milk During Lactation
OBJECTIVES

To study the variations in flow (ingestion) of milk in a given period during lactation
(one breast and then the other) of the newborn.

METHODS AND APPROACHES

A Sauter balance with an automatic scale and a precision of five grams was used. The
sensitivity of the method was determined by double weighing, giving the newborn quantities of
milk of known weight to ingest, with confirmation by the increase of the weight in the child.
A total of 52 mother-child pairs were studied. The children were 0 to 28 days old and
measurements were taken at 24 lactations. The mothers were healthy, had vaginal deliveries,
and were receiving no medication. The newborn were full-term, of normal weight, without
evident pathology, and were exclusively breastfed.

RESULTS AND CONCLUSIONS

The volume that the child ingests is greater as it increases in age. The greatest volume
ingested during lactation corresponds, in the three periods (colostric, transitional, and mature),
to the first breast (80 to 85% of the total volume). The rate of flow is not uniform. It is very
rapid in the first three minutes (50% of the total) and then diminishes in the following
minutes, It increases again upon the change of breast. The rates of flow in each breast are
similar if they are calculated relative to the total ingested from each breast.

The results confirm the classical assertion that the child is fed more in the first
minutes of lactation and that the model is the same during the colostric, transitional, and
mature periods,

OTHER DATA

Investigator(s): Pereira Roman, J., Martell, M., Martinez, G.,
Martinez, M,, Delgado, L.

Institution: Latin American Center for Perinatology and Human
Development (CLAP)

Country: Uruguay

Technical Program
Responsible: Maternal and Child Health/CLAP

Duration: : 1984 - 1985
FUNDING

Agency ' Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

1. CLAP Scientific Publication No. 1066,
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Clinical Diagnosis of the Gestational Age of the Newborn

OBJECTIVES

To determine the gestational age of the newborn using anthropometric measurements
that are easy to obtain, have minimal error and good correlation with gestational ages of
children of normal weight and of low weight for their gestational age.

METHODS AND APPROACHES

The method consists of the acquisition of a series of anthropometric measures in at
least 10 neonates with gestational ages that vary from 28 to 40 weeks. The true gestational age
will be taken as that obtained from the date of the last known menstruation. Finally, these
variables will be analyzed to determine which has better correlation and less experimental error.
RESULTS AND CONCLUSIONS

Data is being collected.

OTHER DATA

Investigator(s): Schwarcz, R., Fescina, R., Martell, M., Guemberena,
L., Ballasts, L., Pais, T., and Marinho, E.

Institution; Latin American Center for Perinatology and Human
Development (CLAP)

Country: Uruguay

Technical Program
Responsibldr Maternal and Child Health/CLAP

Duration: 1985 - 1987
FUNDING

Agency Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

None vyet.

202



Equipment for the Automatic Determination of Parameters of
Neonatal Ventilation Mechanics

OBJECTIVES

To plan and build a computer system devoted to the determination of parameters of
ventilation mechanics beginning with measures taken of spontaneous or assisted breathing.

METHODS AND APPROACHES

A detailed study of the functions that the equipment should fulfill in the clinical
environment and in research was performed,

Possible technological solutions for the proposed objective were investigated. In
particular, the transductors of air pressure that make it possible to deduce the signs of flow and
differential pressure were considered. The behavior of the piezoresistant transductors, a new
development in the detection of air pressures in the clinic, was investigated. The concept of
mathematical models adapted to biological reality was used. In particular, models of resistance
and capacitance and then of resistance, inductance, and capacitance based on the theory of
analysis of circuits were applied. The options in regard to equipment for calculation and
control were considered and it was decided to include in the equipment a standard personal
computer.

This method of development seeks to concentrate efforts on the biomedical and
physialogical aspects and avoid a diversion to designs already available on the market, such as
analogydigital converters, basic programming, etc.

The man-machine dialogue was considered such that the final product could be easily
managed in a clinical environment. The programming follows guidelines of modularization and
structuring in order to facilitate the evolution and maintenance of the programs.

RESULTS AND CONCLUSIONS

The working group formed includes an electronics engineer, a medical
physiopathologist, and three advanced students of electronic engineering. The detailed project
with all its component parts was carried out and purchases made. The circuits for protection
of the patient, for management of the transductors, and for amplification and filtration of
signals are being perfected. A study of the interaction between the equipment and the operator
was made for purposes of specifying the programs for indicating the signals, making the
necessary calculations, and sending results to the computer screen or to the printer.

OTHER DATA

Investigator(s): Franco Simini, H. Piriz, 8. Basalo, J. Deambrosi, C.
Pravia

Institution: Latin American Center for Perinatology and Human
Development (CLAP)

Country; Uruguay

Technical Program

Responsible: Maternal and Child Health/CLAP

Duration: 1985 - 1987
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FUNDING

Agency Amount
PAHQO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

None yet.
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Perinatal Information System
OBJECTIVES

To produce a computer based information system for the receipt, update, and analysis
of the data from the Simphfied Perinatal Clinical History (SPCH) form, which is to be used
within institutions of perinatal care.

METHODS AND APPROACHES

Using the data contained in the SPCH as a basis, the analysis of the information
judged of interest for the conduct and evaluation of a perinatal institution was carried out.
The reports to be issued and the content of the programs for computation were designed.

A low cost microcomputer, widely available and of high reliability, (IBM-PC) was
selected. Programming was performed in BASIC under the DOS version 2.1 operating system,

The system was user friendly and accessible to any health professional without training
in computers. Some details were modified in accordance with the experience gained from a
year of use of the system.

The programming followed guidelines for modularization and structuring to facilitate
the evolution and maintenance of the programs.

RESULTS AND CONCLUSIONS

An information system in support of the SPCH for processing up to 2,048 clinical
histories on one diskette was developed.

An IBM microcomputer has been connected to a computer of greater capacity installed
in CLAP. This connection provides for the accumulation of data from diskettes from Latin
American institutions into a large data bank,

The system was introduced to medical specialists from several countries of the Region
with great interest.

The system has been implemented in the perinatal care area of the Bureau of Social
Security of Uruguay (8,000 annual deliveries). The first six months of application are
currently under study.

The capacity of the system must be expanded from 2,048 to 30,000 histories to process
the data of one institution. This task is planned for 1986.
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OTHER DATA

Investigator(s):

Instituti

Country:

Technical Program
Responsible:

Duration:
FUNDING

Agency
PAHO/WHO

Franco Simini, Ricardo Schwarcz, Angel Gonzalo
Diaz, Raquel Lépez, Rubén Belitzky, Simén M.
Tenzer, and Ricardo Fescina.

Latin American Center for Perinatology and Human
Development (CLAF)

Uruguay

Maternal and Child Health/CLAP

1984 - 1986

Amount

PUBLICATIONS RESULTING FROM THE RESEARCH

1. Simini, F., Schwarcz, R., Diaz, A.G., Lopez, R., Belitzky, R., Tenzer, S.M. and Fescina,

R. "Sistema Informitico Perinatal -

1986.

Manual de uso". CLAP Scientific Publication 1084,
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Immunodiagnosis of Human Hydatidosis

OBJECTIVES

To evaluate the feasibility of implementing the test of electrosyneresis arc 5 in
laboratories of the programs for control of hydatidosis and in laboratories of assistance centers
located in endemic areas.

METHODS AND APPROACHES

The immunodiagnosis and the seroepidemiology of human hydatidosis caused by E.
granulosus is based on the detection of antibodies against the antigenic determinants of arc 5.
Using the double diffusion arc 5 (DD3) the result can be obtained in 4 to 5 days. The
electrosyneresis arc 5 (ESS5AC) requires stricter working conditions but makes it possible to
obtain the same results in 5 hours, which in many cases facilitates the management of the
patient, especially in rural areas. A comparison of the quality of the immunodiagnosis has
been made when both procedures, D5 and ES5AC, were used as routine methods in the
reference laboratory.

RESULTS AND CONCLUSIONS

A total of 4,700 sera were processed from schoolchildren, rural populations, medical
recognition of citizens from endemic areas, and spontaneous consuitation at hospital centers in
the endemic area, Of the 4,700 processed sera, 134 were positive for DD5 and 143 for
ES5AC. The difference observed between the laboratories in regard to the detection of
antibody against antigen 5 was 0.75% {1/134) for DD5 and 1.4% (2/143) for ES5AC.

The results show that despite requiring stricter working conditions and personnel with
greater training, the ES5AC can be successfully implemented as a routine immunodiagnostic
test in laboratories of medium sophistication. The choice of using DD5 and/or ESSAC would
be determined by the needs and operational capabilities of the laboratories. Under prevailing
working conditions, the ES5A.C was shown to be slightly more sensitive than DD5 for detecting
antibodies directed against the antigenic determinants of antigen 5.

OTHER DATA
Investigator(s): Emillo A. Coltorti and Eduardo D. Fernandez
Institution: Pan American Zoonoses Center (CEPANZQ),
Department of Control of Prevalent Pathologies,
Health Department of the Prov. of Chubut, Argentina.
Country: Argentina
Technical Program
Reasponsible: Veterinary Public Health/CEPANZO
Duration: 1984-1985
FUNDING
Agency Amount
PAHO/WHO
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PUBLICATIONS RESULTING FROM THE RESEARCH
1. Fernandez E.D., Coltorti E.A, - 1985 - Inmunodiagnéstico de la hidatidosis humana
Evaluacién de la prueba de electrosineresis. Boletin de la Oficina Sanitaria Panamericana

{in press).
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Seroepidemiology of Human Hydatidosis
OBJECTIVES

To standardize and evaluate an enzyme immunotest (EIT) to be used as a screening test
in seroepidemiology of human hydatidosis.

METHODS AND APPROACHES

The tests, double diffusion arc 5 (DD35) and electrosyneresis arc 5 (ES5AC), employed
in the immunodiagnosis of human hydatidosis are not adapted for seroepidemiological studies.
An EIT is being standardized to detect total antihydatid antibodies and its capacity to select
sera containing anti-antigen 5 antibodies susceptible of detection by DDS5 is being evaluated.
The proposed EIT wiil be evaluated in five groups that represent the different possible results
obtainable with DD3; group I 100 sera that in DD5 revealed arc 5 in DDS5; groups II, III, and
iV composed of 4, 14, and 28 sera that showed 3, 2, and 1 noncharacteristic precipitating
systems, respectively, without arc 5; group V: 300 sera from the rural population that did not
reveal arc 5 nor any other band of precipitation. Al the sera were from inhabitants of the
southern part of Argentina, an endemic area of hydatidosis by E. granulosus.

RESULTS AND CONCLUSIONS

The results show that under the proposed working conditions the EIT makes it possible
to select with a high degree of efficiency the sera that should be studied by DDS5 in search for
anti-antigen 5 antibodies and excludes most of the sera whose DD35 results would not have had
any diagnostic significance. The sera of groups I and II are clearly differentiated from those of
group V. Most of the sera in group III and approximately 1/5 of those in group IV show
values that overlap those of groups I and II, but these sera constitute a small percentage with
respect to the total number of negative sera. It is evident that the use of this screening test
permits a significant saving of materials and time. This is important when processing large
numbers of sera as is the case in seroepidemiological studies or in the search for asymptomatic
carriers.

OTHER DATA
Investigator(s): Emillo A. Coltorti
Institution: Pan American Zoonoses Center (CEPANZQ)
Country: Argentina

Technical Program
Responsible: Veterinary Public Health/CEPANZO

Duration: 1985
FUNDING

Agency Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

1. Coltorti, E.A., Standardization and evaluation of an enzyme inmmunoassay as a screening
test for the seroepidemiology of human hydatidosis. (submitted for publication).
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Evaluation of the Counter Immunoelectrophoresis Test for the Detection of
Serum Antibodies to Rabies Virus

OBJECTIVES

To evaluate the reproducibility of the counter immunoelectrophoresis (CIE) test for the
detection of antibodies to rabies virus.

METHODS AND APPROACHES

The reagents, antigen and code sera, were prepared at CEPANZO and sent to five
different laboratories.

The CIE test employed a beta propiolactone inactivated antigen prepared from the
_supernatant fluid of a centrifuge 40% Suspension of suckling rabbit brain infected with
CVS-virus.

An equine hyperimmune antirabies serum containing 200 TU/ml was used as an
indicator serum for CIE antibody titration. Apropriate dilutions of both antigen and
antiserum were determined by the CIE titration to select the optimal dilution that produced a
well-defined precipitation band.

Equal volumes of antigen and serial two-fold dilutions of test serum were mixed and
incubated for 60 minutes at 37 °C, then placed in the cathodal wells. Electrophoresis was
carried out for 45 minutes at a potential difference of 10 V. The diluted equine indicator
serum was placed in the anodal wells and electrophoresis continued for 120 minutes. The
results were then read. The CIE titers were the final dilution of the test serum in the mixture
of test serum and antigen which did not show a precipitin band with the indicator serum, thus
indicating complete antigen antibody binding.

CEPANZO performed the CIE and the standard serum-neutralization test (SN) in mice
with all the samples. The participating laboratories performed the CIE test.

RESULTS AND CONCLUSIONS
The results of this study confirmed the reproducibility of the CIE. test. When the CIE
data from the participating laboratories and the SN test from CEPANZO were subjected to

statistical analysis, correlation coefficients ranged from 0.6 to 0.85. There was no statistically
significant differences noted among the slopes of the linear regression lines obtained.
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OTHER DATA

vesti r(s) Dr. Ana M.O. Diaz
Institution: Pan American Zoonoses Center (CEPANZQO), Instituto

Nacional de Higiene, Caracas, Venezuela, Centro de
Diagnéstico  Veterinario de Formosa, Argentina;
Instituto Pasteur de Buenos Aires, Argentina; Instituto
Nacional de Microbiologia "Carlos G. Marbrin",
Buenos Aires, Argentina

Country: Venezuela

Technical Program
Responsible: Veterinary Public Health/CEPANZO

Duration: 1983-1085
FUNDING

Agency _Amount
PAHO/CEPANZO USsy 1,500

PUBLICATIONS RESULTING FROM THE RESEARCH

1. A.M.O. Diaz, E. Arispe, C. Brunel; C. Cavandoli, N. Dellepiane and A, Miranda, La
Tecnica de Contrainmunoelectroforesis en la determinacion de anticuerpos

antirrabicos. Boletin Oficina Sanitaria Panamericana, Vol. 101, No. 3, pp. 255-262,
1984.
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Serologic and Immune Response to Rabies Virus During Different Human
Treatments with Tissue Culture and Suckling Mouse Brain Vaccines

OBJECTIVES

To study the antibody response in man during the course of different rabies vaccine
treatments.

METHODS AND APPROACHES

The antibody response to rabies virus was studied in twenty volunteers immunized
with different schemes of suckling mouse brain (SMBYV) vaccine and human diploid cell culture
rabies (HDCV) vaccine. Sera were obtained from four groups of five previously unvaccinated
volunteers who had been administered one of the following rabies immunization schemes;
SMBY (14+2), 14 daily doses of SMBV plus two boosters, 10 and 20 days after the last
inoculation; SMB (7+3), seven daily doses of the SMB followed by three boosters, 10, 20, and
90 days later; SMB-6, six doses on days 0, 3, 7, 14, 30, and 90; HDCV-4, 6 six doses of tissue
culture vaccine.

All sera were examined by serum neutralization (SN) and indirect fluorescent antibody
(IFA) tests. Immunoglobulin classes with antirabies activity were detected by IFA using
antisera to Human Ig M, Ig G, and Ig A.

RESULTS AND CONCLUSIONS

Throughout the study period, titers in the SN and IFA tests and the classes of
immunoglobulins with antirabies activity varied with treatment scheme and antigenic potency
of the vaccine in different individuals. SN titers in sera from SMB (14+42) and SMB (7+3)
vaccination schemes were comparable for 60 days after the initiation of treatment. However,
the fact that SN antibody levels were higher at 90 and 180 days in the SMB (7+3) group
suggests a more effective sensitization of the immune system by the SMB (7+3) than by the
SMB (14+2) scheme. Maximal SN and IFA antibody titers were observed in HDCV-6 vaccinees
but these titers were lower in the SMB-6 group throughout the study period.

The measurement of the Ig G class of antirabies antibodies and possibly Ig A as well,
may be a more adequate criterion to assess the immunogenicity of rabies vaccines than the
determination of SN titers alone.

OTHER DATA
Investigator(s): A M.O. Diaz and V.M. Varela Diaz
Institution: Pan American Zoonoses Center (CEPANZO)
Country: Argentina
Technical Program
Responsible: Veterinary Public Health/CEPANZO
Duration: 1983-1985
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FUNDING

Agency Amount
PAHO/CEPANZO US$ 2,500

PUBLICATIONS RESULTING FROM THE RESEARCH

1. Diaz, AM.O. and Varela Diaz, V.M., Serologic and Immune Responses to Rabies Virus
During Different Human Treatments with Tissue culture and Suckling Mouse Brain
Vaccines. Zbl. Bakt Hyg. A 260, 396-402 (1985).
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Immune Response Against Brucellosis Related to Dosage and Age of Vaccination

OBJECTIVES

To determine the minimum dose of vaccine that provides serviceable immunity and
negligible side effects relative to the age at vaccination.,

METHODS AND APPROACHES

Female calves or heifers were randomly divided in groups. In each experiment, some
groups received different doses of vaccine with a similar group kept as control.  Their
serological response after vaccination was studied monthly until challenged.

When pregnant heifers were between the fourth and fifth month of gestation, they
were challenged with exposure to Brucella gbortus strain 2308. The challenge was administered
by dropping 0.06 mil. of B. abortus suspension into the conjunctival sac of each eye on each
animal. The challenge dose was adjusted to 107 colony forming units, which was determined
by viability counts before and after cattle exposure.

Blood sampiles were collected at weekly intervals after challenge. At abortion or
parturition, samples were collected for bacteriological studies.

RESULTS AND CONCLUSIONS
Twenty nine heifers 20 months old were vaccinated with 4 x 103 viable cells of B.
abortus strain 19; eighteen were kept as controls. A month after vaccination all heifers wer;;

mated. Between three and five months of pregnancy the heifers were challenged with 2 x 10
cells of virulent B. abortus 2308.

Two months after abortion or parturition all cows were slaughtered. Lymph nodes,
spleen, uterus, mammary gland and fetus were then cultured. Eighteen vaccinated cows were
fully protected (62%), while 13 of 18 (72%) controls were infected.

OTHER DATA

Investigator(s): Dr. Casimiro Garcia-Carrillo

Institution: Pan American Zoonoses Center (CEPANZQ)

Country: Argentina

Technical Program
Responsible: Veterinary Public Health/CEPANZO

Duration; 1984-1990
FUNDING

Agency Amount

PAHO/WHO

Argentine Secretariat of Agriculture

Instituto de Tecnologia Agropecuaria
PUBLICATIONS RESULTING FROM THE RESEARCH

None.
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Typing of Brucella Strains Isolated from Man and Animals in Latin America

OBJECTIVES

To contribute to a better epidemiological knowledge of brucellosis in Latin America
and to assess, as far as possible, the occurrence of different biotypes of Brucella species in
Latin America.

METHODS AND APPROACHES

Brucella strains isolated from both man animals were collected from different
laboratories throughout Latin America. They were subcultured and studied for dissociation,
and colonies selected for typing.

Typing is performed by conventional biochemical methods and by monospecific sera,
as recommended by the FAQ/WHO Expert Committee on Brucellosis. Ureaése activity is
studied by Bauer's method. All cultures are studied for phagolysis using 1 and 10™ routine test
dilutions (RTD) of Thbilisi (Tb) brucella phage and other phages recently isolated.

All cultures that show characteristics different from biotype 1 of each species will be
studied by the oxidative metabolic method. The test of oxidative metabolism employs the
technigue described by Meyer and Cameron using a Warburg respirometer, model B, Braun V
85. The culture medium utilized is Brucella agar Albimi in Roux flasks. For propagating the
strains B. ovis and B. gbortus biotype 2, 10% rabbit serum is added to the base medium. The
cultures are harvested with saline buffered at pH 7. The bacterial suspension is washed twice,
centrifuged in a Sorvall centrifuge and the cellular concentration adjusted to 55% of optical
transmission in a Coleman JIr. spectrophotometer.

The following substrates in buffered phosphate solution will be used: D-alanine,
L-alanine, L-asparagine, L-glutamic acid, DL-orinthine, L-lisine, L-arginine, L-arabinose,
D-galactose, D-ribose and L-erythrol.

To identify the cultures of Brugella ovig, other substrates will aiso be included, such
as, D-glucose, D-adonitol, L-proline and DL-serine in substitution of orinthine, arabinose,
galactose and ribose.

RESULTS AND CONCLUSIONS

A total of 1,283 strains of Brucella from 15 different countries have been typed. The
distribution of Brucella and its biotypes in Latin America is as follows: Brucella abortus
biotypes (1, 2, 4 and 6); Brucella suig biotypes (1 and some strains atypical); Brucella melitensis
biotypes (1, 2 and 3); Brucella ovis and Brucella canis.

The present research provides new information on the Brucella species and their
biotypes in Latin America. These data are very useful in epidemiological studies.
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OTHER DATA

Investigator(s): Dr. Casimiro Garcia-Carrillo
Institution: Pan American Zoonoses Center (CEPANZQ)
Country: Argenting

Technical Program
Responsible: Veterinary Public Health/CEPANZO

Duration: 1970 and continuing

FUNDING

Asency Amount
PAHO/WHO

PUBLICATIONS RESULTING FROM THE RESEARCH

1.

Garcia Carrillo, C.; Szyfres, B.; Gonzales Tome, J., Tipificaciébn brucelas aisladas del
hombre y los animales en America Latina. Lationame. Microbiol. 14: 117-125, 1972,

Garcia Carrillo, C., Ailamiento de Brucella abortus biotipos 1 y 4 en Nicaragua, Bol. Ofic.
Sanit. Panamer, 87: 132-134, 1979,

Turovetzky, A.; Lucero, N.; Garcia Carrillo, C., Brucella abortus biotipo 2 aislada de un
paciente de la Republica Argentina.
Medicina {Bs.As), 39: 99-100, 1979,

Garcia Carrillo, C.; Pujol, E., Abatisda, J,, Aislamiento de Brucella en Honduras,
Zoonosis, 20: 74-77, 1978,

Garcia Carrillo, C.; Truovetzky, A.; Lucero, N., Especies y biotipos de Brucella aislados
del hombre en la Argentina: Comprobacion de la infeccion humana por B. abortus biotipo

4. Medicina (Bs.As.}. 45: 20-21, 1985,
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Cross Protection of Mice Against Different Rabies Virus Isolates

OBJECTIVES

To evaluate the possibility that rabies treatment failures could be due to antigenic
differences between the fixed virus(es) in the vaccines and the street viruses prevailing in a
given area.

METHODS AND APPROACHES

To identify “"atypical" strains which could account for vaccination failures, 10 street,
one intermediate (DR-19) and 4 fixed rabies virus isolates from men, cattle, dogs, cats,
mongoose and vampire bats in five countries (Argentina, Brazil, Chile, Cuba and France) were
studied by cross protection tests in mice, Two groups of 30 mice were each immunized on two
consecutive weeks with suckling mouse brain vaccine (SMB) and with a tissue culture vaccine
(PV-BHK) by intraperitoneal inoculation of 0.5 ml of vaccine. A third group of mice was not
vaccinated.

One week after the second dose, 10 animals from each vaccinated group and 10
controls were challenged intracerebrally with each virus isolate at a dilution prepared to

contain 1, 10 and 100 LD oo per 0.03 ml. Any isolate that killed more than 20% of the
vaccinated mice at any challenge virus dilution was arbitrarily considered "atypical”.

RESULTS AND CONCLUSIONS

Only two isolates, vampire bat (DR-19) and human (91) acted as "atypical" in mice
immunized with undiluted SMB vaccine (antigenic value 1.76), but not in those immunized
with undiluted PY-BHK (antigenic value 3.68). The fact that these two isolates killed enough
vaccinated mice to be considered "atypical" could be related to antigenic differences between
these viruses and those in the vaccine. However, since this mortality was observed only in
mice immunized with the vaccine of a lower antigenic value, differences could be attributed to
biological characteristics of those strains.
OTHER DATA

Investigator(s): Q.P. Larghi and A.M.O. Diaz ‘

Institution: Pan American Zoonoses Center (CEPANZO)

Country: Argentina

Technical Program
Responsible: Veterinary Public Health/CEPANZO

Duration: 1583-1985
FUNDING
Asency Amount
PAHO/CEPANZO Us$s 2,000
PUBLICATIONS RESULTING FROM THE RESEARCH

1. Larghi, O.P. and Diaz, A.M.Q.; Cross Protection of mice against different rabies virus

isolates., Zbl, Bakt Hyg,. 259 268-274, 1985.
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ANNEX 11

WHO CLASSIFIED LIST OF PROGRAMS APPEARING IN THE ANNEX

ACCIDENT PREVENTION

ACUTE RESPIRATORY INFECTIONS

BLINDNESS

CANCER

CONTROL OF ENVIRONMENTAL HEALTH MAZARDS

CONTROL OF ENVIRONMENTAL HEALTH HAZARDS (CHEMICAL SAFETY)

DISEASE VECTOR CONTROL

ENVIRONMENTAL HEALTH IN RURAL AND URBAN DEVELOPMENT AND HOUSING

ESSENTIAL DRUGS AND VACCINES

HEALTH MANPOWER )

LEPROSY

MALARIA

MATERNAL AND CHILD HEALTH (FAMILY HEALTH)

MATERNAL AND CHILD HEALTH, INCLUDING FAMILY PLANMING

NUTRITION

ORGAMIZATION OF HEALTH SYSTEMS BASED ON PRIMARY HEALTH CARE

OTHER COMMUNICABLE DISEASE PREVENTION AND CONTROL ACTIVITIES

OTHER COMMUNICABLE DISEASE PREVENTION AND CONTROL ACTIVITIES (IMMUNOLOGY)
OTHER COMMUNICABLE DISEASE PREVENTION AND CONTROL ACTIVITIES (SAFETY MEASURES IN MICROBIOLOGY)
OTHER COMMUKICABLE DISEASE PREVENTION AND CONTROL ACTIVITIES (VIRUS DISEASES)
OTHER NONCOMMUNICABLE DISEASE PREVENTION AND CONTROL ACTIVITIES (HUMAN GENETICS)
OTHER NONCOMMUNICABLE DISEASE PREVENTION AND CONTROL ACTIVITIES (SMOKING AND HEALTH)
PARASITIC DISEASES

PARASITIC DISEASES (SCHISTOSOMIASIS AND OTHER HELMINTHIC INFECTIONS)
PARASITIC DISEASES (TRYPANOSOMIASES AND LEISHMANIASES)

PREVENTION AND CONTROL OF ALCOHOL AND DRUG ABUSE

PREVENTION AND TREATMENT OF MENTAL AND NEUROLOGICAL DISORDERS

PROTECTION AND PROMOTION OF MENTAL HEALTH

PUBLIC INFORMATION AND EDUCATICN FOR HEALTH (HEALTH EDUCATION SERVICE)
SEXUALLY TRANSMITTED DISEASES

SMALLPOX ERADICATION SURVEILLANCE

TUBERCULOSIS

WORKERS' HEALTH

Z00NGSES
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ANNEX IIT

WHO PROGRAM FOR THE CONTROL OF DIARRHEAL DISEASES

SCIENTIFIC WORKING GROUP CODES:

AMR American Region

BEI Bacterial Enteric Infections

DDM Drug Development And Management Of Acute Diarrhoeas
GGG Global/Global Groups

GRG Global/Regional Groups

PAR Parasitic Diarrhoeas

VID Viral Diarrhoeas

Figures shown in the Annex represent approved project budgets and are not
necessarily identical to the figures for either legal obligations or actual
disbursements as presented in the Program's financial statements.
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ANNEX IV

SPECIAL PROGRAMME FOR RESEARCH AND TRAINING IN TROPICAL DISEASES

PROGRAMME COMPONENT CODES:

BIO Biomedical Sciences

CHA Chagas’ Disease

DIF Director’s Initiative Fund
EPD Epidemioclogy

FIL Filariasis

IST1 Small Grants

IST2 Grants for Short-term Support
IST3 Capital Grants

IST4 Grants for Long-term Support
LEI Leishmaniasis

LEP Leprosy

MAL Malaria

SCH Schistosomiasis

SER Social and Economic Research
TRNI1 Research Training Grants
TRN2 Visiting Scientist Grants
TRN3 Re-entry Grants

TRN4 Training Courses, Workshops, and Seminars
TRY African Trypanosomiasis

VEC Vector Biology and Control

Figures shown in the Annex represent approved project budgets and are
not necessarily identical to the figures for either legal obligations or
actual disbursements as presented in the Programme’s financial statements.

271



0007291 2 000'%L 2 000°4e L 151
€99'026"9  &GL 191860 yil zos'Zig'r <6 WIOL 020’67 z - - 02n'sy 2 0d3
000° 0L I ooo’ol Lo- - iIa
250'65¢ Sl £89Y°582 2L ¥Bs'gel ] METY 95L'¢ 1 - - 961'g I ¥H2
162 92 Ll pzeloot 9 LEh vy g AYl 000'8S L 000'8S - - ola YIgWol0d
000°91 I 0009t [ - Ny
00s'S [T - 00S8'E e ¥3s 90’928 6 BLY6h 8 £ 6 Wiol
526'0E5 g1 2.1°082 L e08'00g oL HIS
gs6tles’e 0% 209°08§°)L  1E 9fg’lws 92 W 19E %11 . 8g’'se 9  5'p ] N¥L
coo'vEs’l B2 &22'3le 2z Be'9LL 1z  4an Q02’261 L 009°9L [N ¢ TR ] R § 151
L2 208 %1 L12°208 W o- . I 000’ %1 L 00072 I 0002 I VH2 1K
Li27902°F Sl SL1°269 0L 956'LLS 1 M4
000’y L 000'Yy V- . 0d3 00'aLl g ¥8'9g € Wiyl 9 ViDL
L8L EY g 918’9 2 598'9¢ y 41d
Mz'oll oL owe'9g 9 L09'eR 9 ¥H)  S3lVis wb'9r 2 em'®e L oofi'w F] AuL
co8'sE 2  seg'sz 2 000'0L L ols  Q3ILINN 002°6% o - o02'es 1 WIS
0007LE Lo - 000'1E I 41
0oL ‘0% L 00L°0%E L - - IvW IWYNINNS 000741 z 000'% 2 - - 121
268’92 2 - - ZEe'ez FJ 410 Ya¥NYD
L6L u6L 2 l6L6s g 0007S6 4 oL
Led’2ov’L 29 BYE0LL 9F 9269  BE wiol
L69°€2 2 leg'e L poo'si L Nyl
000’08 i 000°0Y L ooo'oY L 43s 659012 Gl &58°4Y £ oesfosl £ NAL
000°2 { opo’z L - - 43 002°LLL £ 000°SS 2 00,95 4 ¥3s
oD Y2 2 ooo've 2 - - m 129" 261 ¥  910°08 £ syl 2 HIS
001 0% L o0i's2 I o000's2 I 151 siL'ezz S L9101 £ 'Ll £ M
000°6L L - - o00'st L i1q nuad 62126 9 62L'26 9 - - 137
000’08 z 000’ I ooo'st i 1s1
209°222 & 009°L2 2 %00'9el ) w10l 2823y 92 £9'412 2t wo'tzz L VH2
000" %01 1 000'w0L P - - 018 112vug
009’291 | 009'Es L 0o00'6 l 181
000°SL b - 000°sh H i1q 218421 2 662'0L g €20l v W01
$00°02 € 000’8 I %00'Z9 2 YHI  YWVNYd
F{L 1) £ 68L°Y L gL F] NuL
0i2'2se § o%2've S 0E0'8%L p] VL0l 005°SL 2 00s’st Z - . 131
, 009°821 L 00G'2y L S i1
005°21 1 00s°2L P - - 23 000’91 I 000’8 L 000’8 l i)  VIAITOA
04’25l 9 ul'gy £  0F0°v8 S WYL
00s°€ Lo - 0og’s 1 ¥3s H08" €58 92 i 9tE JLooae 8 wviol
005°€01 I o00p’°g2 L 00s'08 l I1SI  0OIX3W
s 000°0€ I 000'st L 000’sl L BETY
w5210l £ 00£'%6 [N 7~/ 1] r4 1oL 099'88 2 002°6L £ 096'%9 S NiL
, poR'ezL ¥ 000'ssL 2 o0g'st 4 Is1
¥s0 L 2 - - 980'L LA ) 002’s I 002's Lo - d1¢
00£"' 4% I 00£'6 [ - 151 SVHNGNOH Y99 562 gL w2yl oL oo¥'sLL 0L YHI YNTIN3OWY
139008 ~'ON 1390189 *ON  1390NE "ON 139009  »’ON 139004 "ON l3g0n8 O
AN3N N3N
wiol cgsl 861 -0dWO2  ANLNNOD W10l 586l a5l -04W0D  A¥LINNOD

(S¥Y170Q SN NI L1390n8) CREL-#86L ‘AHLNNOD ANV LN3INOJWOD AWWvED0Ud A8 '53SVASIJ WI1dOYL
N1 ONINIVEL ONV HDYV3IS3Y 304 IWWV¥D0Nd TW123dS 3HL 40 SYDIINIWY 341 40 NOIDIY WL NI 5L33r0¥d GIONRd JO YIEWNN

are



$LI3r0¥d INDINN JO YIGWON- &

ov2 92t & S 2 9s'eR Y Tvi0L
159°160°21 S6E ZEL'GL9'e 12 6L4CEY’S BZZ  VIOL oBS'€g £ 056'82 i o0g6's2 £ N¥L
o9L'EL z s29'sL L S£S'2§ L W YIVWIALWD
9EE 9IS 12 086'2%¢ gL 98e'gll 0L 23A
922° 162 €1 soLgaL Z 198’89l L AdL 0050l Lo - 0es'0L ! YHI  ¥OQVNO3
462" 786 59 L0S°0lE g2 E62'EL9 6 Nl
il €1 005212 &6 00’22l 9 ¥3s 002'29 2 opy'ss 2 0o9'sl } MioL
99'8L 6l 881 °0LE oL BSy'LY €1 W3S
ci1e'ev’z 8y 8s6°22L'L 9% SlE'oRl’L 0f  TvM 002'z22 I o09's L 009'EL l 234  2178nd3Y
coL's28 L LE 622°SES 2 988'ess 62  dI1 000’ 5% L 000'sY P - - ¥35 NYIINIWOO
Y8 5% iz ove'lsy iz - - m
00L6YE’L 21 ODL'ELL ¥l 0007925 11 151 frr i o gl L%'90L 6 im'ont 2L J¥ioL
L0271 91 siL7269 0L $66°41S L e
020°€6 ¥ 000°%% z 020'6% 2 ad3 &95° 26 € 29"l £ 202’12 L 23A
12’5l 2L 9is’Le v L69°¢6 8 414 6Le'ss L 9is's v shi'ls 9 NaL
¥09°880’ L 65 225°ElY 28 201°595 2y VW 005'2€ 9 000°S I 00s°2¢ 4 431
265551 Yy geg'seL % 000'0L 1 oia vloL  00D'0S I 000’s2 | o00's2 I 151 vano
280° L0y 2L 00s'v0E 2z zss'al 2 101 005°92 2 00s'sg 2 ooo'ly I wiol
002’s P - o02's L Nyl 00001 I 000’0l [ - ¥31s vary
005’ 4% 2 00S’4%Yy z - - ¥as 00599 L o00s's2 ¢ 000’1y l 181 ¥1S03
000’ 722 £ goo’otl L 060'4LL < FEL
000°s | o00’s L - - 1 8.2 °59% t2 01’652 LL 710°9%0€ S vioL
000’004 1 000’00t 1 - - 151
000'0% L 000°0Y Lo - ad3 909’652 L 022°06 g gEg'srl QL NilL
28L'as € 000'S L 28g'ss £ VHZ YI3NZIN3A  000°2Y € 000'€2 2 000'6) L ¥33 VISWO102
1390708  ~"ON 139008 "ON 139ang “ON 135018 »"ON 1390N4 ‘ON lFong “ON
FLED LNIN
V104 5051 %961  -DdWDI  AYLNNOD TvioL cesl 261 -0dHOd  AYLNNOD

. (S3VT100 SN N1 1390n8) SB6L-%861 “AYLNIOD ONY LNINOJWOD JWWYEONd AD '$35V3AS1A WIId0uL
N1 DNINIVSL ONY HOHY3SI¥ 304 IWKVHODEd T¥103dS 3HL 40 SYITH3IWY IHL 40 NOIDI3H 3nl NI $423r0dd Q34NNd 40 YIAWNN

273



oLs’lL

019 68

005' %€

*00°2Y

00041

s86°cl

0%0°2

oo0’st

olsL

05161

00’21

$00°2%

£94 €L

000°51

05402

000°24

coo0’¥1

0702

S86L Y861
Lol

SB61
13%ang

Y861
1330n8

LNdL

YH2

VHI

YHI

¥151

VHD

YHI

ENYL

SILYTIIOVIH0WIH 3I1L]ISVY
*Vd NI SIS3HINASOI® NI¥AH4¥Od
NYWZIYS YNY Y5343l SSIW

1ZNyd

VHOSONYAANL NI S3TIWIDININ
2131234S-31VI0S] 40 SISATYNY
HISYYd JINIWITI SOTYVI OLY3GTV dd

12N43 VWOSONYd
-ANL NI NOILVIASO2ATD N13103d
100¥Vd "V HQ

3SY3510

1SYOVHD DINO¥HD NI SYIHHLAH¥YY 40
3IN35AUd ¥ NOIS3T TVIOEVIOAW

40 JANLINIVW H1IM AIHSROLLVIEY
73A37 ALIAILOVIA DILINLVIHAS
IdyzZzZy1 017nr ¥4

Y113ddv
SN932 30 ANCTI0J ¥OQALNO
$Y111102 "r $3153%0 ¥d

3svasid

1SYOVHD DINOYHI NI LNIWIATOANI
WILSAS SNOAYIN TV¥IHd1¥Ad
Y3i$ "d°3 0l¥380¥ 30

35Y3SIQ 1 SVIVHD DINO¥HI NI
INZWIATOAND ANOSNIS TVH3Hd[¥3d
¥JIS “d"3 0i¥380% ¥4

1ZnY27L 0L SASNOJSIY INNWWIT
NO NOILIYINNIYW 40 123443
11135508 ONOVWOTEYD VIDITY VIHIW SHW

133royd
J¥01VD1153ANT TWdIDNTEd

(5¥Y1700 SN NI 03SST¥dXT 534014 1Y)

S3IY1V SON3ng
u¥YWOdWYD NOIOVQNAdw - SYDIW
-INDCIE S3NOIDYIILSIANI 3d OLALILSNI

S$34IV SONINS
AS0701Q4¥3 30 NOISIAIQ
VIr3W SOWvY TYL1d4S0H

$3¥1V SONINg
SONIND3d SONOW 3 YIND Vivd QvaINn
Y190701804N3IN 30 OLNLILSNI NOIJVONNd

SIYIV SONING
N3ACHINII NOIJYQNNZ

§341V¥ SONaIng

{NI3dY43D) SITWUNLYN SOIJIONIYd 30
A SCIIDOT0IVWHYY SOIQNLSI 30 OXLIN3D

YNILNIOWY

€941 ¥3AW393a LE 40 SY SLNVYD ¥O SLIVYLINOD DNIAIZO3Y NOILNLILSHI GNY ALID
JAYINNGD AS ‘S86L-%861 DNIHNG NOIDIM NWITHIWV Wi NI JAILOV S1I3F0Y¥d O3GNNd 1TV HO L¥O4

S35Y3S1a TvI1d0¥L NI SNINIVHL GNV HJUYISIH ¥OJ SWWVHOOHd TVII3dS - OHM/ANVE QIUON/JANN

274



00002

ngL'se

osg’9

000’ 0%t

00581

00% 51

000'82

000’21

<861 -Yasl
W10l

o6L'e

0000%L

005’2

000°€1

005’8

5861
139an9

000’02

oBlL g2

o6L'€

002’y

000’91

009’61

000°S1

005’9

sl
1320n8

£NYL

1,111

LNYL

#1851

1181

YHI

LN3L

YHI

IN3N
-0dHOD

AD0T0ISAH4

7130 NO $3T0081LNY TYNOTIAN
-0d ¥ TWNDTIODNOW 12N YHSONYd
AdL-1LNV J0 5123443 T%31907018
T3DHI SOTAVI NYAT dk

HO¥Y3S3Y 1SYOVHI
Z1nd ONYINVH SJUONY UMW

HIYVISIY SYOVHI
01111 3Q O1S3NY¥3 ¥Q

SISYINVHHSIZT ¥

VIYVIvH 40 SISONDYIQ ¥ 3SY3SIC
+SYDVHD 40 I03IN0D Q3LVYDILNI
vanoas "7 vs1d dd

(139N3 3¢ 31400 "$°d SUW) IZ
A3 "1 A8 ST13D CALlvEaaldaA 40
NOIL334NI NI Q3ATOANI SWSINVHD

-3W “"Q"Hd H04 ONINIVEL T¥307
Yunoas "7 vsl3 dd

SITA0FIINY TYNOTIONOH DNISH
1ZNY¥3°1 NOY¥d QILVIOSI SNIDILNY
40 ALIAILDY 3AILI3ILOUMONNNWI %
NOILVZI¥310vaYHY “NOTLYDI41¥0d

v¥ngas "1 v¥513 ¥4

SI1Q0FILNY TVYNOTIONOW
Z343d YNILSI¥] VITVYNY ¥a

SY0LI3A 3SVISIC
(SYOVHD 40 TOHLINGD TWIIWIHD
Y8Y3Z "N*3 UG

NO1lYd4I2113Vd

ALINNHWOZ HLIN SYOLI3A 3ISVISIQ
+SYIVHI JO TOULNOD TWIIWIHD
HO4 IWWVED0Ud TYLINIWI¥IHXI
YEY3zZ "K*3 ¥d

133r0¥d
FH01YOILSIANT TVdIONTYd

(S¥Y1700 sn NI Q3553¥dX3 SIUNDI4 1V}

SIYIV SO0NIANG
N3EYHD "4 QINVIW "¥a "HIILOND "3LNI
-18Wy OIG3W A GNIYS V1 30 OLYILSINIW

$3Y¥IV SON3Nd
SYQYWHY "4 SV1 30 SVIINJIL A SVOId
- 1LN31D SINOIJVOLILSIAND 30 OLNLILSHI

A mwo—.mmm:mumn LE 40 SY SLNVHD ¥0 SIOVAINOD ONIALIIFA NOTANLILSNI GNV ALID
AYLNNOD AR ‘S056L-Y861 ONINNG NOIDIY NVOINIWY 3HL NI HAILOY 5103r0¥d 030Mnd 1V NO 1¥043¥

S3ISYISIA TYIIONL NI ONINIVIL ONY HINV3SIH 404 IWWVHD0dd VIJ3dS - OHM/ANYE QTHOM/JaNN

27



00s'g

006°¢€

000* 0

ooo’ol

€42'02

000°sk

0s1°¢

0o2’s

0gz2' AL

5861 -¥261
viol

005°¢

000°S)

s98’s

000’ S1L

002's

og’il

361
139an8

000’s

005'E

opo’slL

000°0L

oLs'9L

081

Y86l
139009

YHI

YH)

J3A

YHI

YHI

181

LNYL

4id

59N8Q TYAIJ0NYdAEL HLIM
G34V331 301W JISYIVHD DINOHHD
NI NOILD3JNIZY 40 NOIENTOA3
SNINOVYT 0d03d N3gny ¥

ASN0W NI 35

-VISIQ ySVIVHI JINOWHD 40 KOIL
-M10A3 NO SDNHA 3AISSIYHANSON
~OHHI ¥ IYAIJONVdAYL 40 123343
SNINDY1 0¥a3d Nasny ¥d

VNI LNIDEY

NI SOLINDSOW B S3174%2¥18 40
S311svd¥d 7 SNIDOHIV4 NO S3IQ
-N1S J1Sve 3 d04 SAIAENS @134
YIJdvd 3SOF NvNl ¥Q

SWYED0WAZ J113¥0HO¥1IATT

A9 VYNIINIOWY JO SYIuY LNy
-3441Q WONd IZNY] “1 JO S3NOTD
¥ S3IVI0ST 10 NOILVZIWILIVIVHD
LVHYINOW 3N0TUR3 ¥a

S¥0L03A 3SVISI0 SVOVHD LISNIVOV
ONIWIL T0YLNOD JO NOILVSIWILAO
V1409 OIQY13 dIAYO ¥4

35Vas

-I1Q ySYOVHD JO AdNLS ¥04 ¥i3d
-dV SM837 40 ANQTOD HO0d NI
VISVIV4 "V SO7dYd ¥a

ADOTONNKWKWI 31ISVdvd
NIZ1VJ 3DUOF HOLDIA ¥Q

SANNODHOD
TVAIDSONYdANL OYLIA NI
¥ddvd ZITWZNOD VINVW VT13LS ¥d

IZMI0° L WONd
SALYINPNOICIATS JO SIIANLS
TYINLINELS ¥ NOI1LYD1Z18Ng
YIWIWHY3037 YSOd 30

LI3roid
FHOLVDLISIANT TWAIONINd

{S¥Y1700 SN NI g3S53¥dX3 SFUNDI4 17V)
, mmow-mmmtmuma LE 40 SV SINVHD YO SIIVHLNOD DNIAIZI3Y NOILNLILSKI OGNV ALID
AUINNOD A8 "S26L-%R6L DNIYNG NOI9IY NVOIIYIWY 3HL NI 3ALLOY S1D3rodd 43annd 1Y KO 13043

¥ivid v1
SYIIQ3W SVIINIID 30 QvLiTndvd
¥i¥ld ¥1 30 TVNCIJYN QVGISHIAINA

Yivid 1
("3°A°Y¥"d"3°2) SITVUNLYN SVIDN3ID 34
aviinavs - YivVid Y1 30 Q¥O1SY3IAINN

YB00QH0D
SYJIQ3W SYIINIID 30 avlindvd
va0Q402 30 TYNOIJVN QYQISYIAINN

STV sonang
TSTOATWTITYTYTT - WNIDIAAW 30
Q¥1INOvd - ¥OAVATYS 130 QVAISY3AINN

SIYIV sON3Ng
YNIZIQ3W 30 Qv1INdvd
SIYIV SONING 30 AVAISHUIAINN

SIYIY SONaNg
SIIVENLYN A SYLDVX3 SYIINIIJ 3¢ “Dvd
SIYIV SONING 3d AYAISYIAINN

$3ISVIS10 TYIIMONL N1 SRINIVYL ONY HOWYISIN ¥O4 IWWYHO0Nd TYID245 - OWM/AINVE (TH0M/JONA

276



04

£25'2)

661477

009821

000°¢

005°2

cBsL-v951
WioL

goo‘zy

ooo'g

005'2

000'g

5861
13940n9

06 LNYL

£25°21L LT

- LNdL

009’98 9181

. 1

- ER

000'8 ¥H3
T

13sang -0dHOT

13r04d NQ 3¥av2 37

SNYQ S3W0L0837Hd S30 IIWONOX
-¥1 13 3HNLdYD NI INIWINIVHLING
$3034¥vd Z3aNWA38 JSOr NYNU3IH dQ

AODI0IN3AIdI N1 "I5°R
SITVZNOD YWVHA3ATVE HMONVL 3¢

Ivdda

WNIYILIVADDAW 40 FINYLISISIH
INHQ 40 LNIWIUNSYIW HO4
SINDINHDAL aVd-L100d-3SNOW

ONYINILSNM Z3INNLNY VINOS A1700 da

AS

-04d3T ‘SISYINYWHSIZT “3sSvasia
ySYDVHD NI HJOHV3S3d 9 DNINIVHL
YH3814 “D NIWYFN3S ¥4

FIVHIISIA HSI3T 30 ¥3A04

NG 13 33NVING ISOINVRHSII
3¢ S¥IA04 XN3Q 30 3NDISAT
=0Ik301d3 30n13,7 30 3LINS¥NOd
XnArs30 34dITINd Ha

3IAIT08 ‘'Zvd V1

30 INIWILEVAIT 37 SNYG INTVHAH
JINVIND 3SOINVMHEI3T 30 S¥3Ah03
XN3d 3¢ InNBID0I0IW3AI4I 34N13
XnN3ars3g 3dd417iHd dq

ALXIW JTWICNI A INOZ
NI SYOVHI 30 3I0YIVW Y1 33 3nD
14123ds J11SONOVIQ 31 ¥nOd 3nd
-190704¥38 1831 NM O NOTLIVNIVA3
XN3rs3g IddITIHd 3a

133royd
JH0IVOI1SIAR] TWdI1ONIYd

memeeeEBAccAmETmEEEASSsfr4caeediAAsamENELISSEEEETAREE ST umma e dmmmemamaa

(SYV1700 SN NI 03553¥dX3 SIENTIL V)
ceS5L ¥3AWII3A LE 40 SV SLNVED ¥O SLOVHINGY DNIATIIIY NOILALILSND ONY AL1I2
‘AMINNCD A8 'S86L-YR6L ONIANG NOIDIY NVII¥IWY 3JHL NI 3ALILIV S1D3r0dd GIANNJ TTY KO Ld0d3N

Vuu3ls ¥1 30 2040 VINYS
$37v0 140Ul
SIQVOIWYTING 30 TYNCIIVN O¥INID

2vyd 1
Van1iv 3aq
¥1207019 30 ONYIAITOS OLNL1LSKI

VIAIT0H

$35¥3510 TYI1408L N1 DNINIVSL OGNV HOUV3ISI¥ W04 IWHVEDI0Ed TYIJ34S - OHM/ANYE QTHOM/dANN

277



002’91

000°S1

000°s

00£’6

£94'124

0012

000°S2

&2%°401

998" v1

5861 -6l
Jviol

- 00291

- 000°S

- 000°’s

050’9 0s2'¢

IO’y DEZ'L9

- ooL's

000°SE  000°CY

126’86 956°SY

99871 .

S861 861
132008 13oan8

¥3s

1181

VHa

YHI

HOS

LN4L

y3s

VK

HJIS

Jodl
<NOJ 40 $3ID3.vdlS M3N 3 39031
-MONX ¥YINdod '3SVISIA »SYDVHD

SYIQ 539¥08 VHNISOH S¥H

35v3IsIg

1SYOVHD ONY SISYIWOSQLSIHDS NO
$133rodd KWOYd Y1vd YNISSII0dd
YINTHE NVWDIZ ¥a

S11898VY NI RIDIINY
d¥1713DVT 120WJ "1 HLIA S183l
YIN3YE NVWOIZ ¥Q

ASVISIA JSYDVHD
NYWNH NO S310n1S T¥N1OGNLIDNOT
SYI0 OINId SOT¥V3 OVOr ¥0

INOSNYH SISYIWOSOLSIHIS
NYWNH DNI1YNA SISNOJSIH INFWWI
11M3an1ZZIVY "D ¥4

1ZN42 YWOSON

-¥dA¥L OF JONJI4FY ¥VINI1LAVd
HLIM S3LISYdYd 40 ANISIWIHIOIE
YHNYWOY ¥V ¥4

TOYINDD ONY NOISSIWSHNYYL JO
$123dSY TVIO0S GNV  DIWONCD3
YIILNOYS NOZYHY JHL NO VINVIVM
YIANYS YAD YNVIA vid

T1ZvE8 NI 3NINDOT43W

40 SIIdL TWIINITI KO L1J3r0dd
TYW3HD 04 1H04dNS TYIINHIAL
137N0d 3INITIH 3TM

YINIWVALS
YIUVIVHIKOIE 40 AD01003-018
SOLNVS S0Q SVSOd OdTVAIQI ¥d

123rodd
J0LYDILS3IANT TWdIDN1¥d

(SYVTI00 SN NI 03553¥4X3 S3uNDI14 1Y)
€861 ¥3IBWIIIC LE JO SY SLNYED ¥O SLIVHELNOD DONIAIZI3Y NOILNLILSNI OGNV ALID
"AYINNOD A8 ‘GB6L-9861 DNI¥NA NOIS3A NvDIIYIWY IHL NI 3AILIY S123F0¥d QI0NNd 77V NO L¥O4TH

ALNOZIH0H 0738
SIVY39 SYNIW 30 ¥II101¥D “AINN

JLINOZTHOH 0738
uNOHIVY INI¥. SYSINGS3d 30 OYULINID

JLNOZTHOH 0139
L ALELER)

LEJEL]
OL3NUYVE SOUHVE TV114SOH

NrYIVHY
2419935 30 Tvd303d JAVQISYIAINN

Rir4 L

S3ISY3SIA TVIIJOYL NI DNINIVHL ONY HOUVISTY U034 WWVHI0Ud TV1IIdS - OHM/INVE GTHOM/daNN

278



0222

79’0y

06S°1

000’ 0€

<9108

000’02

000°9

c2z2'll

5861 -7351

1ol

- 022’2

- gy9’' 0y

- 065"4

000°5g

- g9L'08

- 000’02

Sg6l 861
1339an8 139and

LNyl

L

LNyL

YHI

HJS

£N3L

VHD

S301d323Y IIYJUNS 1132 LSOH

40 ALIJ14103dS NO Q3s¥8 S3NOTD
1ZNYD "1 40 NOILVZ I¥3L1IVHYHD
VE13X131 Y10N7 ¥4

(YWHI) AVSSY DIYLIWOIQVYONAWWI
3115-0M1 DNISN NISYE NOZVWY
SSOLINYSOW O3LIZINI VIAVIVH

40 KROILD313Q ¥0d AVI¥Ll ¢13ld
vanddy 30 INVINE VIJYAW da

SISYINOSOLSIHDS

NI ISNOdS3¥ INNWWI NVWAH OL
FONIEI43Y HYINITEEVd HLIA S35
-¥3S1a JILISVEVd 40 ADCIONAWKWI
VYI3AIT0 30 YI¥¥0D 091H00d ¥a

SIICO9IINY

JATLI3108d J11AT A9 G3NIJAQ
(SINIDILINY 1ZNAD VWOSONYAAAL
40 NOLLVILd1dNd @ NOILVIOSI
SKRILYVW YINOS VIdVW ¥Q

DAVLdn

QIdIT NI Q3AT0ANI SNi310¥d
FIVIUNS IWOSOLSTHIS QIDNANI
HWNY3S 40 NOILVZIYILIVIVHD
XINVPANY QIAVA NITANVYS ¥4

INOSNYH

YWOSOLSTHIS LSHIVOV $31004

- LLNY TTVNOTJONQH 40 NOI1LINGOYd
SHIVAVL VH13¥3d 0l¥397¥ SOTIVI ¥d

A5Y3S1A (SYIVHD NO S310NLS
TVI190701W3ATd3 TVITLATVNY
JUINAITLINK 40 NOLLVHVdIHd

SINNLNY “W*] ¥d

1Z20¥] "1 40 S3IWICOWAZ
VHIINGIS 3¢ 07017908 ¥50d VNNV ¥d

133rodd
JUOLVYITLS3ANT TWHIONIUd

(s¥v110d SN NI Q3SSIUAX3I S3WNDI4 T1TV)

YITIsyds
30NYS va SYIINIID 30 3avaovd
VITISVY8 30 3OVQISHIAIND

YI7isvas
(WYINS) vIITaNd IMWVS 30 SYHNVIWVD
“ONILRIYIANRS - IANVS V3 OIYILSININ

ALNOZIHOH 0738
SYDID0T0I8 SYIONIID 30 01NL1LISN]
S$IVH3D SYNIW 30 Tvd303d IAVATISHIAINN

€941 YIBWIDIQ LE 30 SY SLNVED dO SLIVHINGD DNIAIFIFY NOILNLILSNI OQNV ALID
TAMINNOD A8 “5861-¥8461L DNISNG NOIDIAY NYIIY3IWY 3HL NI 3AILOV SLI3FO¥d Q3QNNd TV NO LU0

S3SYISI0 TYOIdOYL N1 DNINIVHL ONV HOWVISIY HO04 IWWVIOOUd TYIJ3dS - OHM/MNNYS QTHOM/dANN

a7y



OYI3NVI 20 OTd

AJOT0IW3AId3 NO 3S¥N0D JSH (zn#1o14)
000’59 000°59 - 61sI vsSoauve "S$°d ¥a ZN¥3 CQTYHSO OLNLILSNI O¥IvVaNnZ
VINYWHE13]

40 SNIVHLS Q3Y¥NLIND-0I NIIML3E
$103443 A¥DLIBIHNI NO 5310NLS
000°s 000’5 - ER TIWOW SIDIA3W S074¥D dd

NOILVI1dES5YT)

IZNY¥3°1 ¥0d 3¥IN3D

3INIFYA43¥ 40 INIWHSITEYLSI

000‘8 o00‘g - YHI 1340 SI1J1Q3W SOTHVD ¥Q

1Znd2 "1 40 NOILVZI¥310vy
«YHD NI 3SV3SIA »SVOVHI 40 518
-ONOYIQ NI SISATYNY JW3CQ0ZIHIS
¥ 5380¥d VYNQ JIL13HLNAS 4O 38R

£1£°9¢ 000’92  £lg'0g VH2 1330 SIJTA3N SOTUYI ¥4
SILISYEVd JO SNIDIINY

B S3INID INVAII3Y 40 AOGNLS NI OdIINVF 3Q O1Y

$700L ADOIONHDILOIE M3N d0 3sn (ZN¥3014)

000°%0L  o000'%0L - 018 340K SIJI03W SOMUVD ¥d ZNYD OJIYHSO OLNLILSNI OVIVANNd

3SV3ASIqQ (SYOVHI
404 INJIVIY NOILYNILINTDOV-D

40 1N3K40T3A3Q ¥3H1dnd 01344 OVHI381Y
952’8 952’8 - YHI NZIWIHS-ONIHSOH *5 ¥d SYOLINADVMWEYY SVION2ID 34 3a¥QINav4
SIIHLVOIQUVIOAN JISYOVHD S¥Y.1073d
s JINCHHY 40 AONLS TYNIOGNLIDNOT SY.1073d 3¢ ¥DI101¥D IQYAISIIAINA
ooe'¢ 00£’sg - YRD OHTId WEVINYIIV ONIJTY HOSSIJ0¥d VNIJ1d3W 30 V10053
TIZYH8 NAILSYIHLHON NI VYZ3IIV1¥04
s s SISYINVHHSIAT 40 ADOT0IKW3AI43 VIIHOYL YNIJIQ3IW 3G 03I TINN ¥ vunl
000 g2 000" g2 - I dYON3TV 340 OQdVYNO3 WINOVOr dd ~NJ 3 VSINDS3d 30 ISNIUVII OVOVANNd
NOILVI14158V13
TZMYD "1 NO S3DILEY V111s5vyd
s s JI411IN3138 40 NOILVDINAGNG 3anvs va SYIJNIID 30 3avainovi
000°g 000°€ - VHD vYivdd ¥sO¥ OIZINTY ¥0SS3J08d VITISvYYd8 30 3AvaISY3AINN
5851 - 861 5861 Y26l LN3N 123r0Yd
viol 139004 139an4 -0d4K0d JH0LVD1LIS3ANI TVIIONIYd NOTINLTLSNI/ANLINNGD

(S¥V1700 SN NI 03sSIA4XI S3IUN9I4 1Iv)
. S861 WIBWIDIQ LE 40 SY SINVED HO0 SLOVHINCD ONIAIFIIY NOILNLILSNI ONV ALID
AYINNOD AE ‘S86L-#861 DNINNG HOIDIY NVII¥3WV 3JHL NI 3JAILOV S133rodd Q3ANNI 11V NO 13043y

$3SYISIQ TVIIdOYL NI DNINIVHL OGNV HOYYISIY ¥04 IWHVUDONd TVIDIdS - OHM/INYE Q140M/daNn

280



000'8E

0o0L's

&L6"€1L

0iL'E

060°62

00892

009’2

0sL'y2

wioL

000’51 000°6L YHD
- 001°S [}, -1
622’6 002°8 VH2
- 021°€ LNY¥L
06062 - YN
ooe'sz - VYWD
00942 - €]
051°y2 - 13

5861 6L N3N
l3sana  13d0n8 -0dWOD

SNIDTLNY 30¥4¥NS DI4103dS
49YLS 310D11SVKHOJAYL ¥ NOILVIL
«NIYIIS1Q 12093 "1 N1 O3ATOANI

$3INID 20 NOILINNG 7 FINLINALS
9YIBNIQI0T 13INWYS dAQ

SISYINOSON
-YdAll NVIIH3WY 40 ADOTIONNKHI
SVS13 ZINDT VIEVH dO

OWLIA NI 7732 3705MM

TWLIIIAS F IVIGEVYD HLTA IZNAD
YHOSONVAAYL 40 NOLLJOVH3LNI

37134134 30 W31 HL3WVZVN 30 VIZVH d0

SHOILINNL

Tw2I907019 YITHL =SN3DILIRY

VINVHHS131 214123dS 5310348
NO31 OINId Wany1 dONOIT ¥4

*vdg NDIDAY NOZWHY “A VIUVIVH
0L @3504X3 SIVNAIAIGNI 40 SNl
-¥15 ZNNWWI ¥ S¥OLD3A 40 AONLS
04 SAVSSY D1ALIN0TTVHONNHM]
3NVI0 0713N 30 SYAINO3T dQ

§3100811NY

TYNOTJONOW JI4103d5-3IVLS

2 NIVYLS SIII3dS 1ZNAd°L
CHIVAYYD 30 S3LHDd SOTYVI NIV Wa

SISATVNY 3W3d

OWAZ % JWIOUZ1HIS A8 S3IALISVHVd
VINVWHS131 40 NOTLVII41L1N3AI
NIWOW NVWOOH ad

OY13ANYF 34 QLY
(ZnyooI4)
ZM¥D DATYASO OLNLILSNI OVIYQNNI

531V1051 VINVWHS13T1 NYITIZvad
40 INIddVW B NOILVZ I¥ALOVHVHD
107VWIND 131%9VD ¥d

123r0ud
JY0LYDILSIART TWdIINIAd

(S¥¥1704 SN NI 03583¥dX3 $3u¥n91d 17V)

€961 ¥IAWIDFQ 1S 40 SV SINWID ¥0
fARINNOD A ‘SR4L-¥86L DNINNA NOIDIY NYIL

$35V3SI0 TYD140WL NI DNINIVYL ONY HOWVISIY

S1OVALINGD DRIAIZOFY NOTLINLILSNI ONV ALID
H3WY FHL K1 JATLIY SLIFFO¥d QIANNA 1TV NO L3043y

404 IWWVHOOHd TVIZ3dS - OHMOINYE QIHOM/dONN

281



S24°0L

005’02

00091

005°'z2

425701

[1]3: 31

586 - 1861
vloL

c9’ol

ooz’'s

00091

648701

06041

SesL
139ang

00£°s1

00522

042'z2

861
139ang

HOS

YHO

VH2

YHI

YH)

LNYL

N

I N8l

YWOTINNYYS INOSNVW YWOSOLSIHOS
40 S$7130 A9 GIZISIHLNAS
SNYIATO0NTWYSOIATD Q31V4NS
OVHNOW ~S5°Y 0INvd ¥4

$35Y3510 SYOVHD

JINOYHI NI O¥LIA NI 3SKO4S3H
JNNWKWT 031¥103W-1130 40 AGNLS
Y17V¥3d O¥NVW 350F ¥4

$2AI21103SNI 0L FINVISISIY

KO S3I1ANLS DNIANTIND “S¥OLIIA
§10 SYOYHD ONITIOYINGD 40 Sand
-INHD3L1 ¥3JVS 2 MaN ¥03 HIYVIES
OHTId VHIIAITO0 “N°V ¥d

ONISNOR TWand
40 NOTLIVIIJTOON 3 NOILOMAL
-SNOD ¥04 STVIY3LVW DHIQTING DJ13NYF 3q OIY
JIKOLYIYL-TINY 40 INIWJOT3A2C caranvr
OHTId WIIIALT0 "WV dC 30 Q1Y 00 V43033 IQVQISYIAINN

SNXIT0¥d SNINGOHY NIHLIM

1ZMYD YWOSONVAAYL J0 SN0

? SNIVYLS LNFHI44IQ 40 NOIL
-VILNI¥34410 ¥ NOILVIITdILINK
VIJ8VD ¥Znos 30 10713 d0S5340Ud

VINVYWHSI3T 40 S37241I
-INIH 40 DNIDN3NO3S 2 ONINOTI
$3d07 S0ZyD S3ISSIN ¥4

SISYINVWHSIIY Tv¥3DSIA

B (SISN3ITIZYEE 1) SNONVLEND
-0Jfel NYWNH NI S3SNOJSTE 1732
“1 J0 SISATYNY 3ALLYIILNVND
OHNILNOD S3WOD 0I9¥3IS ¥a

JDIW TVWAON NI NOILD3rNI NO4N

R HSI3T d04 J14123dS S3LADOHd
WAT "L JUVALLIV NwD S3TQ0AILNV CHINYI 30 0I¥
JIdAIDIQI-TLNY ¥IHLIIHA INTWVXI (ZNY2014)
YINOONIW OGYLdNd OHNILNOD DIDY3S ¥a Z2M¥D 0QTYASO OLNLILSNI OVIWONNd

1J3rodd
FYOLYDILSIANI TV4ION1Ed NOLLNLILSNI/ABINNOD

(S¥V1100 SN NI 035533dX3 S3yNTI4 1Y)

, mwow.xmmtm0mn L€ 40 SV SINVYD ¥O SLIVIINOD DNIAIZI3Y NOLLNLILSNI ONV ALID
AYINNOD A8 “SBAL-YB6L DNI¥NG NOIDIH HVOTHIWY WL NI JALLDY SLO3rCHd G3ONNd TV NO Luod3y

S3SYISIA TIVIIJOWL NI DNINIVHEL ONY HO¥VISIY ¥O4 IWHVYO0Ud WIJIdS - OHM/JINVE G140M/JONN

282



008’ vl

000°1LL

00002

00%’ 61

009’ ¥2

00g ‘61

009’9

000‘Z1L

sS85l -Yesl
ioi

00s'¢ 00€’ 11

- 000t

000’02

- 00%’61

. 009'42

- 00£°51

- 009’9

sa6l 861
135an8 1320n8

VHI

VH]

y3as

£NJL

YH3

N3]

YH)

1ZMY3 VHOSONVSAYL HLIM
031334K1 ATTYDINOHHI 321W NI
VI43L1¥] 34n) ¥ AdVY3HLOWIHI
JAVYANY S3WND VINOS dQ

33

-V3S140 »SYDOYHD TYLINIWIY¥ILXT 40
ASVHd JINOYHD 40 AdVEIHIOWIHD
AQVHANY SIWNT VINOS ¥4

Vg HOQVATYS 9841 LSOV @ - €
I04LNOD 3SVIS1A TYOIIdONL

404 NOILVONGI DNIACHLWI NI
HO¥Y3ASIY IINIIDS IVID0$ 40 3sn
0d134n07 OVILSYEIS ¥a

T1Zvd9 N331SVIHLIHON

NI INOSNVW SISYIWOSOLSIHIS
7 JANLINYLS NVEIN TYVILVdS
013¥¥v8 YWIT 0ID1HUNVN ¥d

§$7730 1S0H HLIM J1ISVHVd 4C NO
-1IOVYELINT NI 3704 SLI 3 1Zn¥d
YHOSONVdAYL 40 3DV4¥Ns 1130
YZNos 30 A3THI0NVH 4

SINYINW
QI :VWOSONYJANL LNYLSIS3Y-9nYd

H3DNYH NOA VAIIWTY YINVW YONVM N]

SII00AILINY NVWNH HLIN Q3N
<1430 N3SILNY 32v4uns 12Ny "L
¥ OL ISNOJSIY INNWWI JIT14103dS
NI31S4dYHIS OI7NF ¥4

§7730 JILAJODVHA 2

$9NAQ TVATJONVYdAYL A8 S3ALVIAEW
-43INI TV21Qvd 3384 40 NOITLYW
=404 NO NOILVDIL1S3ANI ¥3H1idnd
O0dWv20d 01¥3904 ¥d

133rodd
F4CLYDILISIANT TV4IONINd

(S4¥1700 SN NI Q35534dX3 SIUNDI4 1TV)
5861 ¥3GW3034 LE 4O SV SINVHD 40 SLOVHINOD DNIAIIIIY NOILNLILSNI ONY ALID
'ABLNNOD A8 "SBSL-YBAL ONINNG NOIDIY NVIIWINY JHL NI 3ALLIV S1D3r0dd Q3ANNd 1V NO LN04IY

J0aYATVS
YIHVE VY@ VY3024 IGYAISHIAINA

OdIANVF 30 OIH
VOISI4018 30 OLNLILSNI - O¥I3NVP
34 OI¥ 04 1v¥303d IAVTISYIALINN

OYI13ANYS 34 OIY
LEIELL [y
34 OI¥ 00 AAVAISYIAINN

$3SV3SIQ TVIIJOYL NI ONINIVYL ONY HONV3SIY Y04 INWVED0¥d TVIJZdS - OHM/INVE G140M/JaNN

283



05882

ono’s

9€8” ¢

090 Y1

956

00002

526'64

000°st

cesl-yasl
Wiol

882°'02

000's

090’41

000°61

586l
139009

2208

ge8've

¥95°6

00002

S26°61

a6l
1390ng

VH3

117

VW

TVH

YHI

£NAL

£NYL

£N3l

ININ
DdWO2

VII43WY NI AD0T0¥3S 3ASVISIA
1SYDVHD 40 NOIAVZIQWYONYLS
404 SITHOLVHOEYT DNILVH0SY
=100 40 4N0YY 40 NOIINLTASNOD
0JUVWYI 2073453CN3 OLHVYHW ¥d

SISVINYWHSI3T SNOINVLINDI0INW
40 A90701W3A1430435
SAVYYWIND SIAVOS VNII0WYD VINYW ¥a

WIS NYWNH A8

NOILIAIHNI % SNIVYLS NYITIZvdd
1531 FONIY3HAYOLAD ILAZ0EHLANI
031234H1 WNAVLIDTYY WNIGOWSY1d
T3ZL074 °N HilOnr ¥a

SOLINLSOW Q3.D34NI S3ILI0ZOY
~0dS 40 NOILD3430 AVSSVYONNWWI
-0IQVY HONOYHL TIZY¥E NI YI¥¥
-VW NO $3IONLS VYDIDOTOIWIAIdI
V3138434 ¥317vH OINOLNY ¥a

NCILVATLOV

J RO S3IICGDAILNY 40 3710d
S1ZNYS "L HIIM NOTLD33NT
JHL NI SWSINVHIIW 30123443
SINAIN "7°1 ¥0

SISVINVWHSIAT SNO3N
~V.IMJ) INTYNWAO0 SIS3INIIOHLVd
VHIT Ooravdy 3d “2°9 ¥o

S3L0DILSYHY SISHINOZVMWY
YNVYIIXIW "7 HLIN Q3L233N]
S3OVHJONIVYW NI SNOILVHILIV WD
-1907018AHd ¥ IVHENLINYLSYYELIN
YINTYLISIW *8°7 VIV1D SW

INVEENTM YHSYId NI NI310ud

YaaWyT 40 NOILY¥O4HOIN]
NVWINIHIS O19¥3s ¥4

133royd
JHOLVOTLISIANT TWAIINTAd

(S¥¥7I00 SN NI 03SSIYdXI $IUNOI4 1I¥)

0INvd OVS
IV21d0Y1 VNIJIQ3W 30 OLNLILSNI
07IN¥d 0VS 30 IAYOISHIAINN

0INvd O¥S
SYJ103W0I8 SVYIJNIIZ 30 OLNLILSNI
0INVd OYS 30 3AYQ1SHIAINN

90vd Ovs
YIDOIOLISVEVd 30 YNITdEDSIQ
("W*d"3) ¥NIDIOIW 30 VISIINYd V10253

. SB5L ¥39W3230 LE 40 SV SINVHED ¥O S1IVELNOD ONIAI3D3N NOILNLILSNI ONY ALID
AYLNAOD A8 "SBAL-Y861 ONINNA NOI93Y NVITYIWV 3HL N1 3AI1OY $103rodd 03GNNd 1TV NO L¥OdH

S3ISYISIQ TVITOUL NI DNINIVEL GNY HIUVISIY HO4 WWviDOud TVIDIdS - OHA/INVE THOM/JANN

284



WNIE0LYW3H °5 ¥

INOSNYW "S 40 S$SINQILYIIY V2

- IMIHIONNKWKI J0 NOTLYNIWYX3-3d

268 - 43 i 11 414 OIAIGL "V AVQITIVH ¥4

INOSHYW VWOSOLSINDS
40 WAILAINAS TVIT3HLI43 32vd

-¥NS NT NOILYINGOW %3 ¥IAONYNL

NDILVZIYILIVHVHD INVHENIH

002'45 - 00245 HIS v153004 "8 NO¥ ¥0
V¥4I W ASNIVDV
SIIGOBIINY TYNOIIONOW NVNNH

000 i€ . 000°LE dI ¥300¥ "2 NHOF ¥d

$103dSY TYII20T0HIVd - 3SV3SIA
1SVOVHD 40 3SVHd INIEV]

005’02 005°1L1 000°6 YHI 534071 "¥°'3 34

NOILOVY3LINT 31I5VHvd
1732-1S0H N1 SLN3NOdWOD

FIVAUNS - 1ZNYD WWOSONYAAYL

000761 000°51 . YHI 171702 ¥317vA 84

NOILIVYIINT
2LISVEVE-1130 L1SOH NI SININOd
WOD JOV4ANS :1ZNYD VHOSONVJAYL
000’21 - 000’21 YHI 17102 ¥317vM ¥d

NOILOV

-¥3LND 1730 1SOH-3L1070W04S 31
=VIQ3W HOTHA GNVEI) 3 ¥0ld303d
3LAJ01¥43H 40 NOILVII41LANIAIL

69452 &92°¢2 - LN¥L SMIYONY B0SANIN VWION ¥4

5B6L - Y851 5861 a6l LNIN 133rodd
WiolL i39ane 13%an8 -DdW0D F8D1VIILSIANT TWAIDNTHd

(S¥V1100 SN NI 035S3YdX3 STUNDI4 1TV)

SyNHOP 1S
QNVIONNOAM3N 4O ALISHIAIND TVIHOWIW

NOONOT
OI4VLINO NYILSIM 4O ALISUIAINN

NOLSDNIN
TJOOHIS TWIIA3W ALISYIAINN S,NIIND

VaYNYD

yavy3an
OY13ANIN OTNONVIHL ¥NIDIA3W 34 “IVd
SIVH3D SYNIW 30 TWY3034 3avaISHIALINN

0Invd Qvs
YIIWIMD 30 OLNLILSHL
0INYd O¥S 30 3QVAISY3AINN

5851 HIEW3D30 LS 40 SV SINVYD H0 S1IVYLNOD DNIAIIIIY NOILNLILSNI ANV ALID
YAMINNOD A '6BSL-¥B6L ONINNG NOIDIY NYIIHIWY 3HL NI JFALLIV SL1D3IFOdd Q30NN 11V KO 1¥Od3Y

S$3ISVISIA TVIIJOUL NI DNINIVHEL OGNV HIUVISIY ¥04 TWWYED0¥d TVIIIdS - OHM/XNVYE GI¥0M/dONN

285



56681

250'22

siv'er

005

000’214

000's

000’4

5861 -7861

wiol

og'0l

08¢'2l

svg'ee

000’s

000°6

5861
1330n8

5218

259"l

0£9'g2

00s

00021

861
13oong

LNl

LNYL

Aul

Adl

4140

I3

(*Q°Hd) 1ZNY¥D YWOS
-ONYdAYL 40 A907018 ¥¥INIITOW
¥3THJIvE SYrod A ¥I11330 ¥

(2S*W) ADOT0IN3A1L4T
07171115¥2 S3IN3Nd OUANVI3TY dQ

SS3NXJIS INI4AATS

NY21Y3Y 40 DNINOLINOW ¥ SISOND
-¥IQ ¥04 N43SN SFINII10W LSOH
MO ILISVUYd 40 NOILVIIJILNIdI
NOSAY3Id "M A¥H3L Hd

$3100911NV TYNDTIONOW 3IWOSON
-VdAYLILNY ¥03 JNVE JONI¥I43Y
40 NO[1V¥3dO 8 LN3WHS178VLS3

NOS¥VId "M ANHAL ¥Q

NI31O¥d 3NV4E

-W3W 2DY4UNS TVINVAHSIIT 1NYL
-¥0dW1 ATTVYNOILLINNA 40 3¥N1D
-NULS AYVWINA 30 NOILVDILS3IANI
NOS4¥0 "# L¥3404 ¥a

$3INIT 40 SISATYNY 2 AUDIWIW
NIDILNV ¥O/% SHIDILINY A141¥Nd
ONISN 331W NI SISNIIVIZvug

"7 d04 S3IDILVHLS NOILYNIJIVA
TASNAZOYOD “Y ¥4

STIVWINY Q3LI3ANI 10 “ONNHHI
¥O140¥l "7 % SISN3INIZVYE °1
L1SNIVOY 3IIN 40 NOILVZINAWWI

3A1140QY ¥Od4 "JOHd 40 SISATYNY
IJSNAZDJYE0Y *¥ ¥d

123rodd
F401Y¥911S3ANT TW4IONIYd

QOVILINYS
YNIJIG3W 30 avlindv4
3711HI 3d QYQISI3AIND

VLSVOVIOLNY
amvs ¥1 30 SVION3IID 30 aviindvd
Y1SYIVIOINY 30 QYAISHIAINN

ERR| #

VI¥0LIIA
NOILVYLSININGY HOWY3ISIY 40 321440
YI¥OLJIA 40 ALLSHIAIND

OLNOWOL
ALNLTLISNT YIINYD OI¥VINO

($¥¥1700 SN N1 035534dX3 S3IN914 7TV)
6861 ¥3IEN3D3Q LE 40 SV SINVED ¥O SLOVEINOD DNIAIIDIAY NOLINLILSNI ONV ALID
fLHANN0D AG "Se6L-YBSL DNLUNG NOIDIY NVOINIWY 3HL NI 3AILIV S1DIr0¥d GIANNF TIV NO 13043d

S3ASVISIA TYIIJOUL NI ONINIVEL ONV HOHYVISIY ¥OJ 3WWVHSO¥d TVIDAdS - OHA/ANVE QTHOM/JANN

2856



SINYIYYA WINLYN ¥ 53103dS8nS

SISN3IIZvdE "7 40 S3IANLs 172

, JINIDLLINY 3 21907018 dv¥INIITON (WI3A12) SY21a3W S3ANOILYDILSIANT 3
000785 000°8S - old YIAVEYS 3¥00 AONYN da OLNIIWYNIYLNI 30 "IVNHIINI OHLINID
YI8KW070D

("Q°Hd) 1ZN¥J "1 NI NOTLVILN3Y

-3441Q 3 NOILVY34 17084 INTENQ

SINDLSIH 40 NOISS3ddX3 JIL3NID

25yl 029°¢ #0601 LNYL YNNJVY Q0L VITIJ3d YI314EYD SiW

S31ISvdvd d0
s SNI1310¥d 3I¥44NS JINIDONNHKWI
0%l 82 052’5 00622 LNYL YIVOUIA 350F S3SITN ¥0

("Q°Hd) IZn¥Dd "1 40

WHOJ INVI¥VA LNJ433410 OL 30IW

40 FONVISISIY ¥ ALITIEILdAD

-SNS 40 SISATYNY JILINITONNWWI

0zL'9 - 02L’9 LNYL OQEVrYD AT13% VIdYH ¥4

("Q"Hd)

S1N300H D11S3WOO 2 Q1IN NI

NOILJ3ANT 1Zh8D ~L OL Alitig

-11d32SNS NI Q3ATOANI S¥OLIV3

0%2'21 1] 0698 LNYL XNONNOIIA 1¥NF YOVWY VINVW ¥4

$3SV3S1Q SNOILDZINI 40
, AYQTIOHIYJIONNWN]T ONY ADODIONMMWKI
o02e'L 891 A ) INYL 0105 HITAOMOQHOW Y1317V VIUVW ¥a

FTIHI NI

SNIVYLS IZNHD°1 JO NDILVZIN3

- LOVHVHD TYOIW3HI0I8 (IZNY¥d" 1)
ISYIS1a (SYIVHD TYLINIONOD

000’41 000°2 0002 VHD ZIANYNEI4 INONIHIS DDNH ¥a
3s5Y3510 SYOVHD 0DV INVS
, ) 40 A9070I18 31Sy¥8 ¥ TYIINITD YNIJIQ3W 30 aviTnavi
002261  009'9.  o0L’L2L 4151 YINIZ0H OAVLSND ¥a F1THD 30 AVAISHIAINA
5861 - %261 €261 361 IN3N 123road
w101 laogng  139ana -0dw0d /40iVDILSIAN]T TWJIDNIYd NOILNLILSNI/ANINNGD

(S¥VTT00 SN NI Q35SIUX3 SIWNDI4 1V}
G861 H39WIIFT LE 4O SV SINVHD ¥0 SLIVILNOD DNIAISI3Y NOILNLILSNI ANV ALID .
TAYLNNOT A9 'S86L-%B6L DNIWNG NOIOIY NVITHIWY FHL NI 3JALLOY S103r0¥d GIANNd 1V NO 1¥O43Y

S3ISVISIQ WIIO¥L NI SNINIVEL ONY HINVISIN ¥O4 3WWVYDONd W123dS - OHM/ANYE QT40M/dONN

287



000'€

000°2¢

00s'2y

059’5

000 651

00001

9dl's

98272

&84 - 9861

000°¢€

005’44

059°S

000°SS

000" 04

000’€2

SBs!

YI9WOT0D JO NISYE ¥3AIY

YAVN NI YI8VIVH ¥ ALITI80W

. 'ALIIVYNOSVIS 40 5LI3dSY NWWNH

- 435 SYSYJ-¥111A3S sY173 ¥a

¥18W2100 '17v2

¥350 ¥390L00 S3ISVISIQ TVI1dJOHL
NI HI¥VISI4 ¥04 SOOHIZW
IVIIT0TOINIAIAT NO F5AN0D

000’2€ ad3 ZIHONYS 3LYZTV OL¥38TY ¥4
ADOTOIN30I43 NI 3S¥N0D “IS°W

00082 NaL JLVZIV OL¥3EV ¥0
YHIVd “1°D ¥0

J3LNVED DNINIVYL HOUYISIH
40 SIS3HL ¥04 NOILJI3TI0Y Yiva

- LNyl A1vZIY 019387 ¥4
HOYYISIH Q114 YIIVIVW - LNVYED
140ddNS WY3L-9NOT - DNINIHL 12
-IN3YLS ALITTEVHYS HO¥V3ISTY anvs 30 NOISIAIQ
060" 78 ¥1s1 J1VZIV 0L¥387V ¥Q I1TVA 130 OVAISYIAINA
VI¥VIVH
40 SISONDVIQ ¥04 INDINHIAL 1¥2
NO1L2343G BY 40 NOLLVIITddY VA
- 410 ZIYIWVHE-0TVAIYY WYINAN ¥0 130 OI¥VLIS¥IAINN W11d4S0H
I73ONYY "1 GNV 1ZndD "L
40 A9070IW3A1430¥3S J1LONDOZ 17v3
NI 35N 304 V5173 40 NOLLYidvay SYIONZIJT00 - ALIS¥3AINN INVINL
95L°¢ YHI OYGNYSS3Y. 0 OINOINY H0SS340ud SYJIQ3W “ANI 3G TYNOIJVNYIIND Q¥INZD

¥YNQ 1SYIdOLININ 20 ONId
-d¥N ISVITINNOONI NOILDI1N1S3¥

98.'2 LNYL NINDTIOH YONYNYIJ VYNV SSIN
VIEWOI0D NI SISVIN
-VWHSI31 A¥VINIWNDIL JO SNOIL 1V
-VIT4SIANT AXYNITJIOSIAIL TN {HI13013} SY3103W SINOTLYTTLISIANI 3
- 9151 VIAVYVS JHDD AJNVR ¥Q OLNIIWVNIYLNI 30 "OVNMILINI O¥IN3D
%9461 IN3N 1931034
1390n8 -04K02 J¥DLYDILS3ANT TVJIONINd NOTLNLILSNI/AYLNNOD

viol

1330n89

{5¥¥7700 SN N1 Q3ISSIUAXI SI4ND14 1IV)
SBAL ¥3EW3D3Q 1L 40 SY SINVYD ¥O SLIVHINGD ONIAIZD3M NOLUNLILSNI ONV ALID

"AUINNOD A9 ‘S86L-¥861 DNINNA NOIDIY NVIINIWV 3HL K1 3AILOV S103r0¥d O3ANNA 1TV NO L¥O43M

S3SYISIO TOIJOUL NI ONINIVHL ONV HO¥VISIY ¥O4 IWWVHDONd IV¥1D34S - OHM/NNYE G1d0M/daNn

288



00061

250’6

06L'6

oLL’e

8ye'65

085'95

89291

020°21

926'¢

000°02

SB61-¥B6L
TWiol

02’62

oLs'vz

000’02

sesl
i139an8

000°6L

250’6

061’4

oLL'9

829'62

o%0’'2€

892’91

02021

9/6'S

961
1390n4

¥3s

LNAdL

19,171

LNY1

LNaL

iNuL

LN4L

Qd3

Nyl

2861 VIBKOT
-02 "I73033N BNISNOH KO NOIS
-53¥dX3 S11 :SUQLIVS TVINALIND
2 IVII0S "IIHONOIT 3 VIAVIVH LIRBELEL
0730N9Y 0INVHd OSNOTY INVS ¥DSS3IJ04d YINDOILNY 3Q QVQISY3AINNA

SYOLIIA VINVIVW 40 TO¥LNCD
"DOI0I9 SY S183L Q1314 NI 38N

- ¥3IHL¥Nd ¥04 "8Y1 RI XVHOAIDIT NIT1303W
-NJ SIWAIHONYWOY 40 “d0¥d SSYW {8 1 2) s¥2I%07019
077vD SNSIAF ¥¥1S0 dd SINOIDVIILSIANI Vivd NOIIVAOLH0D

A907011SVYYS TVIINITD
YHI¥d "1 VIS0D “w¥g

ADOIONNWHI YINYIVH
YIONIIYA VHFAIH SILVHI0S 40

YIGWOT0D NI S¥0LI3A VINVIVH
0.1393ve 13vdvy OI2Nunvik 34

HITV3H 2178Nd TVI140dL Q" Hd
YT1TIN0SYHEYS 131¥8yD 350r ¥4

SOILSILYLIS-CI8 NI "OS°H
ZIA¥31LND OQVLUNN OINH da

VI18K0103

‘YENLNIAVNING ‘YWITVD Orve 40

SN004 TVANLYN NI SISVINVHHSIAT
SNOINVLINI0DNK 40 AS0I01W30I43

Y0407 CQ¥VHID 3NDINNT ¥O

SIS

~VIJYIIOHINO '} SISYIWOSOLSIHIS
'3SYASIQ HSVOVHD ‘VINVIVH 40
$13345¥ HIYVY3S3H DIWONODIOI1D0S
SYSVJ-V111A35 SVIT3 ¥Q

YISKOT00 40 NISYE ¥3AIY
VAVN NI YINVIVH 3 ALITIEOW 12
ALITYNOSY3S 40 SLI3dSY NYHWNH anvs 34 NDISIAIG
SYS¥2-Y11IA3S s¥I13 dd JTIVA 130 AVAISYIAINN

123ro¥d
FU0IVDILSIANT IWdIDNTHd NOILN1LLSN1ZA¥INNOD

(S¥V700 SN NI Q3ISSTUdX3 ST¥N9I4 1Y)

. 5961 HITWIIAQ LE 40 SY SINVYED 40 SLOVHINOD ONIAI3IIY NOLLNLILSNI ONV ALLD
AULHNOD A8 "SB6L-Y86L DNI¥NG NOIDIY NYIIYIWY JHL NI 3ALLIY SLDIrO¥d G3ANNI 11V NO LY¥043¥

$3ISYISIQ VIIdO¥L NI ONINIVHL ONY HOWVIS3¥ UDJ JWWYHOOHd IWIDIdS - OHM/JNVE OTHOM/JANN

289



000’11

00s'y

000°2

208£°€

000’01

005°99

861°%2

SB6L - 36l

viol

v08’S

coc’0i

005"

06€'91

cesl
139008

000°L1L

005"y

000°L

000" 1%

508’11

a6l
139ang

NOI1L2V 40
A00W 3AIWOAITVHL B INIWIZV40TD
431 AYINIZ 13NDIW SOV ¥d

VENJ NI 3ONVLISISIY
INOSIYT AdVHTUd HOd ASABNS
4311 0034D3AS ZATVZNOD DLY38 T3ONY ¥4

YENJ NI SIENTIVE INIHLVIYL
1915504 40 AQNALS AYOLYNO8Y

d31 003¥D3s Z23TVZINOD 0L¥38 TIONY ¥d
ASOY4IT YNVEVH
N1 S3NDINHJ3IL A¥OLVdOEY] Y2I780d ANIVS “NIW /I8N0 OAG3ds
IN3l Z3TVINOD OL¥39 139NV ¥4 "T¥Idl "03W NI “ASIANT 34 OLNLILSNI
vana
{35¥2 NY21¥-¥1500)
SIIWYNAQ 3SVASIC VIWYIVH
NIHLIM SH01DVI DNINIAYIALINI 3501 HVS
40 SISATYNY J1J1INIIJS WIJ0S (FULNID HONYISAY TIVIJ0S)
¥3Is ¥Jdvay-4vE03s3 0JSI1INVE4 Ha SITVID0S SINOIDVYOILSIANI 3d OULNID
E S YIQI¥3N
-¥3514 1SVOVHD 3 SISVINVWHSIIT n03K30
151 KOG313Z 091Y00Y ¥¢ - YYWO SNdWYDa TVYNOIDVN OYGISH3AINA
Y214 ¥1S0J
NYAVJOd
INIDIAIN TWIIHO¥L NI "I°SH Y¥INY¥d 130 anIvs 30 TVNOINIIS
LNl VHOOHOD OI¥L3W3d ¥a OI21A¥3S - ONTYS 30 TYNOIDWN VW3LSIS
LN3N 123ro3d
-0dW0d JY0LYDILSIANI TVAIININd NOILNLIASNI/AYINNOD

{S¥Y1I00 SN NI Q35534dX3 S34ND1d 1W)

GBSl ¥3EWID3Q LE JO SY SINVHD YO SLIOVYLINOD DNIAIZIIN NOILNLILSNI ONY ALID
*AYINNOD A9 “SB5L-¥841 ONIUNG NOID3Y NYOIHIWY 3HL NI 3ATLIY S1D3Ir0dd QIONN4 1TV NO LHOd3d

SISVISIQ WI1d0dL NI DNINIVHL ONY HOYVISIH ¥0d IWWVEOOUd TVIJAdS - OHM/NVE QTHOM/dONN

2%0



0os°2€

850701

09L'€2

050°€

60L°25

09641

659761

000°51

SB61 - Y861
viol

005" 2%

009

0y

206751

09621

0gy’l

000°S

sg6l
133an9

850°04

095’22

(]8: B4

202°12

000’04

861
132an8

J3A

LNl

LNYL

iNdL

J3A

J3A

L NYL

LNil

SS3INIAILIFAE3 40 NOILYNIWAIL3Q
¥ NOLLVINWAOd “13A37 LNYTd
1071d 1V NOELONGO¥d SNII1¥IVHLS
"8 % YL-H SISNIIONLANHL 8
0OYT DHILINOW 13S1¥9 217

$1234SY 21907018

2 JIWONOXY) NO SISVHdWI
HLIM AD0T01ISVdvd TYII1QIW
YZNOoR VLi4VH ¥Q

SIANSYIN TO¥LINOT IAILI33
=43 3¥OW KIVIilY Ol 3vaId1ind
340 dNOIAYHIE ANV ADOT0J3018

ZAANYNY34 1L113N0AYH "3 734 VIdvk ¥d

TOYLNOD JI1L3HID 3 JONYISIS
-34 40 NOIL1¥vddY J0 SIIWVNAQ
ONYIZV1 13SS18 SIYANV NVAr ua

VIVNOWINd 40 SHOLIL3dWOD SY
3108 ¥IAH1 VAIJINVHD VIBIYVL
QRY IAYNG YWOSIT3H 10 ADOI0D3
¥ONd 30 Vd3d3d ¥YIHOTD ¥]

SVIuY NY3IEaTdvD LN

24410 N1 SCLINDSOW LSNIVDY 379
-ONYLS 04 SIHSId SNOBOAIANVT
40 S3133dS VY207 40 INIWSSISSY
YIIAY YIDYyD 73vEsS] 0Q1vdlD ¥Q

ANDINHIZL VWOOIYEAH A9 NOIL
-JN00¥d S3ITAOAILNY TYKOIIONOW
ZNYd ¥ 30 O1TI98IA OQNYNE34 da

ASQ¥dIT
40 SISONDYIQOH3S NO S3I1CNLS
NIYGY-ZITVZNOD YNIYVW vE13 ¥q

NIDILNY QI4IT03AT9 JI1TON3Hd
J14133ds DNISN 1S3l VSIN3

RO a3svd SITCOGILNY J141I3dS
I¥¥d3T "W-11NY 40 NOILD3L3Q
N30BV-ZITVZNOD VNIV V812 ¥d

133royd
JUOIVOTLS3AN] TWdIONINd

(S¥Y1T00 SN NI 03SSIWAXI SIUNDIA 1V}

YNVEYH
VOI18Nd GNTYS “NIW/ ¢ T8M0N O¥Q3d,

"4l “Q3W N3 "LIS3IANI 34 OLNL1LSNI

NOTLNLILSNI/AMLNNOD

S861 ¥3AW3DId LE 40 SY SINVHO HO SLOVYLINOD DNIAIZO3Y NOILNLILSNI ONV ALID
"AYINNOD A8 ‘SRSL-¥86L ONINNG NOIDIY NVIINIWY ML K1 3AILIY SLJ3ro¥d OIONNS 1Y NO L1043

S3ISYISIQ TVIIO¥L NI DNINIVYL ONV HO¥V3SIY Y0J SWWYNDONd IWIJAMS - OHM/INVE OT4OM/4aNN

291



YIVHIIVNG NI JONYITI3ASNG
¥ INAWLYIHL VW 304 S1S0d ¥OL

-¥¥0a¥1700 ¥3ILNNIOA TINILNIS VIYWILYND
P NOILNBIBLSIO BAYG 40 AGNLS YW Y1
£E5°25 . cec’lg i ADOCO ¥ ¥OLD3H ¥Q 30 NOIDVDIOVYY3 30 TYNOIIVN OIDIAN3S
VIVKILYNY
¥0avna3
NI 3SWISIQ 1SYOVHI 40 IINTIVA
-3¥d T¥3I90T0INIAI4T H0 AGNLS oLIN®
005°04 - G0s’0lL YH) VHNLIT S3A3Y v ¥d Ya178nNd AAT¥S 34 OI¥ILSININ
Joavnaa
at1a2nd3y
NYOINIKOO NI YIVYEY1D YIdV] OINIWOG OLNYS
“YHAWOIE 10 T0YINGD 1¥2ID01018 VIZUVHTIA NI °LS3IANI 30 OLRLIISNI
002'22 009'8 00951 23A ZIW0D IS0 WO OONINDD S 30 VWONOLNY QUaISUIAIND
2178nd3d NvD
-INIWOQ NI VINVIYW HLTH Q311 OSHINOG OLNYS
-3¥ SH002¥4 V1305 ¥ JIKONOD3 YISVIVW 30
000°SY ooa'sy - ¥3s VHOSINS - AdND NIWI30 %0 NOIIYDIOVHYI 30 TYNOIIVN QIDIAHIS

2178nd3Y NYIINIWOa

SIDVANIT 40 LNIWHS1IEVIST
ROI9IY S,:VIIYW3WY NI INIJIA
~3W YII4ONL 40 SYILNID KHIWYIS
34 NI NOILYZINVDHO 3 JuNLINAULS

858’9 - 858’9 EN¥L I¥NDN "X DAVLISND HOS$I40¥d
$3SV3SI0 J1LISVIVd YNVavH
ONY ASO¥dIT - JWIN3D TYNOILYN Y2I18Nd ANIVS “NIW/. 1300N 0¥q3d,
000" 0% 000's2  000°s2 9151 13N0Y "X DAYISND 3055330ud “¥2d1 "03W NI “153ANI 30 DINL1ISKI
€361 -9351 <851 861 1N3N 193roud
Wiol 13sane  1390na -QdW0D JHOLYD [LSIANT TWdAIINIdd NOLLALTISNI/AYINNOD

(S4¥1700 SN NI g3ss3yd¥3 $3¥N014 1Y)
GRAL ¥38WII3A LE JO SY SINVHD O SLOVIEINOD DNIAIZO3Y NOTLNLILSNI OGNV ALID
"AULNNOD A8 ‘S96L-4961 OWIYNG NOIOIY NYDINIWY HL NI 3ALLOv $133road G3aNNF TV NO L¥0D43¥

SISYISIA TWIIMOYL NI SNINIVHML ONY HIYVISI Y04 FWWVHO0dd TY1I3dS - OHM/ANYE QIHOM/JOND

292



9861 "ALID QDIX3IW
‘535¥351Q J1LISVIVY OL

*“dd¥ % SINDINHOIL "SIVdIINIXd 03IX3W
SINVYEHAW TVIID0T018 NO 354n0D OJIIX3IW
000°5E poo‘se - PNAL NDANCd -Z3Wa9 “V d053J0¥d 30 VHONOLNY TYNOIDVN QVAISHIAINN
03IX3W
S3TH0LYHOEV]

NI IZN¥d ") 30 SRITONVH
¥ $133dSV 11507018 NEvIa
£96°€ - £96°¢ LNYL ANSNINVN 3L13SI7 VNIY¥ ¥q

3syasIq »SYIYHI ISONDVIA OL
{NOILYNILNT99Y % NOILYAI4 INIW
=37dHOD " IONIDSTUONTIONNMWE )
ADOTOQOHLIW QIZICEVANYLS

L60°€ - L60°'S PN3L VZNIS0D OLY38WNH ¥a
asvasia
1SYIVHI 7 VINVIVW 40 ADOT0 YdWOIIM3IL
- LISVAVAONNWAT % ADOTOINIAIL] SYUNANOH
00E %6 00g’9s - 2181 VZN3S09 OLY¥ISHNH ¥a 30 YHOROLNY TYNOIJYN QYGISH3IAINN
SYHNANOH
$3SY3ISIa TWI140dL 364 $3nD VIVHIALYND
-INHD3L JTLISONDVIQ 3 D19070Y3s YID004¥0H A YIDOIOLID 30 -olda
002 - 00 LN3L SOIY VLIIVW VIJIHINT NYIAIA ¥Q YVIVWALYND 30 SOTHYI N¥S ICVQISHIAINN
("0 Hd) ADOIOLISVHVA NI
334930 31V¥0LI09 v H0d S3lanis
-7} - [1: TR LNaL NVYPIY O03VDIY ¥0S53404d
AYISIWIHIOIE NT “Q “Hd
00L"1S pssfge osg'22 LHYL AdY0 WYHO ¥W
VIVWILYND NI SnLlundd
031¥120s5¥ ANINDOUOTHD VIVHILYID
£29°61 se9'st - TYW g 9ISSI3T 0470004 Ha YIVWILYND 3¢ 31IYA 130 AYAISY3IAINN
<961 -yl 5asl 9561 IN3N 123roHd
V101 1394n8 l139and =0dW0d JU01VOILS3ANI TVJIININd NOILNLILSNI/ANLNNOD

(SHYT1710Q SN NI 035533dX3 SIIN914 1)
CR41 ¥IEWIDIQ LE 40 SY SINVYD ¥0 SIIVYLINGI DNIAIIIIE NOLLNLILSNI QONY ALID
PABINMOD A 'SRAL-¥RAL ONIENG NOISIY NYIIHIWY IHL NI 3AILIY SiJ3rodd gIgNnd TV NO L¥0434

$3SV35SI0 TWDI4OWL NI DNINIVAL ONV HO¥V3SI¥ 404 TWWYNI0¥d TVIJAdS - OHM/JNYS QT30M/HANN

293



SNIVIS 12n¥J "L 40 NOILONGOYd

QIS IQUVONYLS d0d ¥IINID

308343434 30 LNAWHSI18Y1S2

000's 000’8 - WHD VSHOS "3 OIAVLI0 ¥4

3svIS1d W SYOVHD 30 SII1L
-S133LIVEVHD NO S3712A0 NOISSIW

-SNYdL IN¥3441G 30 JONINIANI VYNV
000°0¢ . 000'0E VHD ¥SMOS *3 OIAYIO0 ¥Q AHDLYYOSY TVIHOWIW SYIH0D
VHYNYd

IYILNZLOd T0WLR0D Y¥3ldIQ
¥04 DNINIIHIS B ODIXIW NI SNON

-291gN1 SNIVYLS "DNI¥MHL "9 40 YZHVD S07 30 SYI0DIN NVS
NOTAYZINILOVEYHD B NOTLVIOST S¥219071018 SYIINIII 30 QVLWRVY
00521 005’2l - 23A DNOM-NYTYD SNS3r SIN7 ¥a NOI1 OAINN 30 YWONOLNY QVOISHIAIND
asy
3814 15YOVHI ¥ SISVIZYIIOHING
005‘¢oL  ooo’'s2 00508 4151 YZUVANO N INVY Y0 ¥0S$3J03d

ADOTYWHYA N1 335930 ¥I1SVW
025°¢ - 0.6°¢ LNYL ZINDZYA-ZIHINYS OIIWNDI 3S0r YW

HLTVIH 40 %sI¥ 40 3ISVD

IWILNILOd ¥ SNOILYINVIS 33d

-400 OL NOILVHODIW TYNOSYWIS 3HL

0os’s - 005’k 435 YNYQIY-YAYSIND 019335 dAQ

SISYIJYIIOHOND OL 3na IN3W
-YIVdR] VASIA 40 ADOTICIW3QI4A
088°51 - 0g8'sl LNdL S$1732-VHOAVE T3NNVW 40

("a"Hd) SISYIJWIIDHIND
NYHNH NI S3X37dW00 3NMHKI

oLy’ 9€ 05L°g 0z2’'lE LNYL DYIANIYHI NDT¥LVd NHOT ¥OQ
NOILIYLNN ¥ SISVISIQ TYIIdOUL
oLo'e - 010’9 INdL OANOZIN3 YI0A0T INDIENT ¥a
SYSYD SV1 30 IVE0LSTED NYS
AD0I0IN3AId3 NI "2°SK aisayns 134
006°£€ 0ss’0L  0sg'€z LNYL ZINDZYA ZANDNIWOA O0Q3YATY HQ SV21907023 SINOIIVOILSIANI 30 OYLN3D
5861 -%861 cg6l Y861 LN3N 123r0Hd
oL 13oana  139and -0dHOD FUDLIYDIISIANT TW4IDNIYd NOILNLILSNI/AYLNNOD

{S¥¥110d SN NI 03ISSTHdX3 STUNDI4 1)
GR6L ¥3GWIDIA LE 40 SY SINVYD ¥O SLIVYLINOD BNIAIZJ3¥ NOLLNLTLSKL ONY ALID
TAYLNNOD A8 S86L-%861 ONINAG NOIDIN NYII¥IWY 3HL NI 3ALLIV S103rodd A3aNnd TV NO 1H043¥

$3SVISIC TYIIJOUL NI ONINIVHL ONY HOYY3SIY H04 IWMVYOO0¥d TYIJIdS - OHAM/ANVE ATYOM/JANN

294



000°sL

169’8

000°51

000’2

000’08

$00°2€

0092yl

000°sL

5861 -786L

viol

1698

000’2

oog’oY

009°'cs

SB6L
133an8

000°'sL

000’s1L

000°0Y

¥D0'2¢

000’62

000°S1

7861
130ana

414

LN¥L

ENNL

CER

y3s

YHD

¥isI

414

N3N
- 0dW0D

"dS YINVWHSIZ]

QTH0M M3IN 40 NOI133130 NI $38
~0dd YNJ'N G3LVTIANILCIB 40 380
2137 NYWAH 40 SISONIVIQ gldvd
0Y3W0d OWYITTIND FOSSIJ0¥d

{IVAICOHIASd ‘VH¥ildid)
JYNIWOL083THd TYI1dO¥L0AN 40
DNINVYIY A¥OLYHOSYT % ADOIOIS

Z3¥3d INOIENI' T BM

FONVLSISIY INYQ

V43T "W 40 OUlIA

NI NOI133130 JINIISINIWNIOIE
ONIWOTVY SOTIVD Nvnr ¥d

SANDINHIIL SNOTAVA

ONISN SWILSAS DNINII™IS DNYQ
aldvy DULIA NI JO NOSIWVdHOD
ONIWOTYd SOTdVDY NYNr ¥4

mi3d N1 $1SINOT0D % S31L
- TNAHWOD SATLVN 30 H17V3W 30N3
-M74N] LYH1 $¥012v4 T¥I190702
-3 7 TWENLIND ‘I1WONDD3-0100S
INDISYNYIY - YHON $DTY¥YY ¥d

5861 NYP 1£-B2 "YHYNVd
TROLLVDTA 1SSV 1Znud-L

¥04 SCOHLIW JO NOILVSIQUVANYLS
¥SNOS "3 OIAYLIO ¥4

A90T0WOLINT TVYOI0AN NI JSW
S3IwvaY “r 13IQav da

SISYINVHHSIIT SNO3N

-V1Nd 40 LN3WLYIYL NI (Ng2 ME)
Q130814 TONIYNAO1TY 40 AL3:
-¥S ¥ AQVDI443 40 AdRLS 1071d
ZN3VS OLSINA3 OOGNVI0N dq

L1J3ro¥d
J4DIVOI1SIANI TWdIDNINd

(S¥¥I700 SN N1 Q3SSI4XI STWNOTI 1)

VI
wlQTOGANH NOA AIJNVXITIVe OLNLILSNI
YI103¥3H ONVLIIAYD YNYNHId QvalS¥IAINN

YRWIT
VIINOZVWY
NOIJOWOdd A NOIJVIILSIANI 34 CULNID

n43d

VHYNYd
INIJIA3W 30 ALTNOVI
YHYNYd 30 QYQIS¥3AIND

YWYNVd
AYOLVHOEYY TYIHOWIN SYDUCD

HOLLNLTLISNI/AYINNGD

T R L L N )

. SB&L ¥IGW3D3Q (€ 40 SY SAINVED ¥0 S1JVHLINOD DNIAIIIAY NOILNLILISNT ONV ALLD
AMINNOD AR ‘5861 -YB6L ONIWNG NOI9IH NYIIYIWY IHL NI JAILIY S1J3r0¥d Q30NNd 1TV NO L¥D43Y

S3ISY3ASIO TYIIJOUL NI DNINIVHL ONV HIYVISIY 304 IWWVHDOHd TVIDAdS - OHM/NVE QT0M/JONN

295



37A

-¥Y7 QILVIAVHAT TAYTYW VIOnye

01 3SNOJS3IY DI1DO0TOHLVIONNWWI

%82'8% - w3l'8g 114 IHSYDIM *1 3NID BOSSIA0U
NYOUOPr WO¥4 S31VI0S]

VINVWHS 137 30 NOILYZIY3ILOVHVHD
TYIIBOTONAWH]T 2 VI IW3HI0I1E
000'E - 000'e d1a IHSYDIH "1 3N3D ¥OSS340dd

3215 I14WYS 40 AJVNDITY
000"y 000’y . Gd3 MOHS3WI 1 A3INVLS ¥d
*HSITT SNOINYLND HO4 3NIDOVA
INVNIGWOD3Y¥ VINIDOVA ¥ NI 3sn
JA11034508d 511 % NOILITINI NI
NIDILNY 3DI¥4¥NS 2L091.LSVHOUd

000’02 000°02 - 133 THITW 43500 %0

NIYHL13IWY3Ad HLIA

Q3LYN93IYdWI S13INA38 40 3SN

A8 YIYVIYW LSNIVIY NOI1VINdOd
40 NOILJ3I0¥d J0 ALIAILI3LAD

ooL’og 001" 0% - YW IWYANIZOY LAY NYP ¥a

N334

'IINIAOYA 0JZNL0 NI SISYINWW

-HSI37 NYIAONY 40 AD0101W3QI43

000°12 00012 - ER| 0avZnyd oguvzil ¥d
A90T0IM

, -301d3 “ASO¥dIT "SISVINVHHSITD
00105 ooL’sz  000°s2 9181 ‘Y VyH3IND OLYIGKNH YOSSIA0dd
N¥3d WOMd “ddS

YINVHHSIIT 40 NOILVZI¥3LOVUVHD

000'€ o0o's - 11 OYIWOY OWH3TTING ¥OS$IJ0Ud

SR61 -6l 5861 7861 ININ 103royd
W10L 139dna 132an8 ~0dW0J JU0LYO11S3ANT TY4IOR14d

(S¥¥110Q 5N NI d3ISS3IYdX3 $IYN9I4 1)

4084V NNV
HLIY3H 3178nd 10 T00HIS
NYOIHJIW J0 ALISH3AINN

JSHINWY
S113SNHIVSSYH 40 ALISHIAINN

ANVETY
* NOILVANNO34 HOYY3SIY
JU0A M3N 40 ALISHAAIND 3LVIS

vsn

O THYWYYVd
NOISSIW TYOIG3IW

AWYNINNS

oT171Irngl
0771rNYL 30 TYNOIOVN QVAISHIAINN

YWIN
wlGTI0GWMH NOA YIANYXIT¥a OLNLILSNI
V103434 ONV1IAYD VNYNE3d AVAISYIAINN

S86L ¥39W3I30 LE 40 SV SINVED d0 SLIIVHINOD DNIAIIOIY NOILNLILSNI ONY ALID
YAYINNDD AG *SB6L-YBSL ONINUNG NOIDIY NYI1HIWY 3HL NI JAILIV S1I3ro¥d Q3ONNd 17V NO 130434

$3SVISIA TYITHOYL NI DNINIVYL QNY HI¥VISTY A04 JWWYHO0Ud TVIJAdS - OHA/INVE QTHOM/4ANN

296



189°'¢2

2107101

1735

0269

e

siz'g2

956" 64

005 951
08'%.2
000”22

5861 -¥861
V101

- 189'¢€2
995°05  990°0%
000°01L 895’22
- 026'9
290 -
cLz'ge -
£1£'61 L¥9°0¢
000°56  006°66
o'yl -
- 000”22
5261 1361
1390n8  1390n8

d31

437

431

d31

J3A

(E}

YH]

114

14

3¥3437 "W HLIM G3LJ34NI SO1TI0VH
~4Y 40 ANOTOD ¥ JO IINVNIAINIVMH
Qoo9 "2 ly¥380¥ ¥0

3OIW

NI 3Vud3T "W LSNIVOY ALIAIL
-J¥ ¥13HL ¥0Od4 59ndQ 40 S3AlanLs
ao02 "D l¥3aly ¥4

IVA4IT "W

HLIM 03123381 SOTIIAVIWAY
30 ANOTOD ¥ 40 JINVNIALNIVK
Q002 "3 1¥330d ¥a

ELELEDI
H1IM SOTI10VWYY J0 NOILVNIDOVA
Q309 "3 14330Y ¥Q

FONVE TVHNLIVN

SLITNI SNOILYI3d 3LISV¥Vd-L1SOH
40 NOILYNIWYZLAO0 3 SIONIAIIFYd
1VLIBYH JO “L1J¥YHD -TA¥NT “H
NYAITINS SIWVT ¥q

SANNOJWOD TYIKVHHS I3TILNY
40 DNINIIWIS § SISVINVAHSIIT
40 AdVYIHIOWIHD TVINIWIYIJKI

NOSNYH °7 WYITIIM ¥4

1ZNY3
YWOSONYdAY¥L 40 AdVAIHLOWIHD
NOSHYH "7 WYIT1IA dQ

S301314v1
~14 J0 ONIN33IYIS ¥ SISVIUVTIA
40 AJYHIHIOWIH] TWLINIWIYIJX3

IV "M NHOr ¥d

S3AQIJNYYIId WILNILOG
40 SISIHINAS Q310FM14-QvI
ANISNMOL “8 ADY3T HOSSII0Ud

$34121¥¥1I4 TVILNILOd
40 SIS3HINAS g3L1D34Id-Qv3T
AONJSNMOL °8 AO¥3T OSSIJ0Ud

133roNd
FH01YITLSIANT TYAIDRIAd

{S¥¥7704 SN NI Q3s53¥dx3 S3¥N91d 112

VINVILY
INID1A3W 40 100HIS ALISHIAINA A¥OW3

VINVILY
A21A¥3S HLIY3H 3178Nd “S°N
TOYLNOD 3SVY3SIQ ¥04 SYAINID

SNIHLY
"IN ‘NOTLYANNCY HO¥Y3S3N
¥I94039 J0 ALISHIAINN

SNIHLY
NOI1VQONROd HOIVIASIY
VISuo3D 40 ALIS¥3AINN

B08¥Y NNV
NOILVYLSINIAQY ONY LN3IWJO13A30 “SI¥
40 NOISIAIQ - NVOLHIIW 40 ALISH3IAIKN

CE6L ¥IIWI03A LE 4O SV SLNVHD O SIOYHLNOD HNIAIII3Y NOILNLIISNI GNY ALID
'AYLNNOD A8 ‘6B6L-YR6L DNISNG ROIO3Y NVIINIWY IHL NI 3ALL0Y S133r0dd 43aNNd 1Y NO Ld043¥

S3SVISTO TWII40UL NI DNINIVEL ORY HOUWVIS3IY Y03 IWWYHEDOUd IVIDALS - DHM/NNYE QTHOM/JONN

297



009'€E

00L 0%

002’25

000’62

000°sl

0s%'9l

000°sL

056'2€

20¢'9y

10'L€

00L ‘0%

198

0ss’2¢

ooe’se2

20531

009'ge

002°28

00062

000‘st

££0°2

000°s1L

281°g2

205°81

HJS

VR

N4

114

114

YHI

414

IN

431

d31

SNITONNWWI 3WOSOLSIHIS
JATLI33108d ATIVILNZLOC
ONI00INI S3N3D 40 NOISSIUIXT
A8 DNINOTD ¥VINIIT0W

HIHS NYIV NITANVES dq

ALINNWNI DNINJ079 NOISSIWSNVHL
WNIYLIOTVd “d 30 SNIDILNY
13D¥vL ONIGO3 S3N3D JO
NOLLVZIN3LOVEVHD B NOLLV10SI
337171IW K1 ¥0

SISYIDYIIOHING HLIA SHOSHId NI
SNIDILNY TYNILIY Ol SISHOLSIN
INWWT AYINTT3D ¥ TYHOWNH
JWOSMIN "V dIAVA 44

SNOILJ3INT DJILISVIVd
IIEVIId 4O S1SONIYIQONNKKI
NOLTIWVH "D LY¥3804 ¥d

N3D1INY

40 KO112313Q qQldvy ¥04 001 ¥
2AVSSYONNWWI 3QI7S WRIQNI
3508 "¥°N J0SSII0Nd

301N 2-HX8 NI
NOILYY341703d 3LISVEVd ATHV3
NNVWHIST¥1 "N SVWOHL ¥d

NVW N1 30150814

TONTUNA0TTY 40 SOTLINTH0OVH
-d¥Hd NO QIDJ3N3BOd4 40 5103433
O¥1dVHS VSI¥3HI ¥4

VINYHHS 131
40 S3WAZNI INVYEKIW FIVIANS
83171109 T3VHIIN ¥C

VYT "W LSNIVDY
SINIJOVA 40 FDIW NI S3ICNLS
Q00D "3 1¥380¥ ¥Q

IVd3T "W
H1IM SOTTIQVWIY JO NOILVNIDQVA
Q009 *3 1¥390¥ ¥a

Y3s53H139
CGILVHOJHOINT S3IINIIIS 3HL
NI ROI1VONd3 d3JNVAQY ¥04 NOILVGONNOA

vas3Hiaa
HIN - S3JON3IDS
NI NOILVYINQ3 Q32INVAQY ¥0Jd NOILYANNOS

JYOMILTvE
IVLIASOH ALISHIAINN SNINJOH SNHOT
JINLILSNI TYIIDCTIOWTIYHLHAO ¥INTIA

JUOWILIVE
ANIJIA3W 40 T00HIS
ALIS¥3AINN SNINJOH SNHOP

FHOWI1TVE
HITY3H 2178Nd ¥ 3NI1DAH 40 TOCHIS
ALISY3AINN SNINAOH SNHOP

VINVILY
ANIDIAIN 4O TOOHIS ALISHIAINN AUOW3

<861 -4061

W0l

5861
139an9

361
1330n8

AN3N
~0dW02

L23arodd
FH0LYDILSIANI TVdIINT¥d

{S¥¥710d SN NI 035538dX3 SIUNDI4 V)

ROILNLFLSNI/ANLNNOD

. SB61 ¥38WII3Q LE 40 SY SLNVID ¥O SLOVHINGD DNIAIZIFY NOLUIMLILSNI GNV ALID
AYINNOD A8 'S961-YBSL ONIHNG NOIDIY NYIIYIWV 3HL NI 3JAILOV S1D3r08d 03GNNd TV NO 1¥0<3Y

$3SYISIQ IWII4OYL NI ONINIVIL ONY HOUVISIH HO4 IWWYNI0¥d TVIDAdS - OHAM/INVE QIWOM/JONN

298



000’62

056’04

£52' ¢

s6y’Le

0g5'1s

090°'09

000'51

8L&"LL

5861 -7861

Jviol

000’62

0%6°9¢

£s2'vs

005°sE

0gs’1ls

05%'LE

000°64

19:1.1%
1330n8

000’ 4%

8661y

00%°82

L5 Ll

61
133ang

IN

HJS

3

114

J3A

IVH

3

LNIN
-0dHC]

VNGO LSY1dOL3NIN 40 NOILVZIQ
-TH8AH QIJQV JI3TONN A8 SISVIN
-YWHSI37 40 SISONDVIQ QldVd
HLI¥IM SN9334 NNYAQ #0553404d

SNIDITLNY

ANVYEW3W YINWOSOLSIHIS OL S3Iq
~09I1NY TYNOTJ0KOW 3AT13310¥d
N4VH QT¥NOQ Hd

(5123r0¥d 2) S310091LNY
TYNOTIONOW DONIAOTdWI S3103dS
VINYWHSIZT S0 SISONOVIQONNWHI
11V¥d-NOHYHOW JNV10 ¥Q

SVIAVIIJ0¥IIN 40 WSI08VLIIH
QIJY JIROOIHIVEY NO SNCILIV
Ol 3NQ S123443 3IS¥3IAQY % JIL
-NIAVHIHL S3INIZVWYERVIIAHLIIG
¥3773M °4 ¥3Al3d ¥a

£651 SNITYIVHIS

SNTTIIVA AB SIS3HLINAS NIX

01 3 NOILVINE0dS “HIMOND DNIL
~3344V SYILINVAVA NOTLIVINIWEZS
N3LSNOA “¥°Y ¥4

VIdYIYW WNYYdIDTVYd *d NI
ALINDWWI DRI1X2078 NOISSIWSNVAL
J13WVD-1LNY JO SNIDILNY 13DWVL

404 ON1Q0D $3N3D 0 NOILVIOSI
YI1YVD GUVHIIY ¥

SISVINYWHSIIT SNOIANVLND
40 INJWLV3IYL N1 3I0ZYNOJOL3N 7B
IWIINVONTD 4O SNIWIOIY OML dO
NOI1VNIYAI ¥04 TVYINL WIINITD
ZN3YS QL53Nd3 OaNVI0¥ dd

NOILVIIJ1LR3QI TV3WA00T8
LS04 IVGIIANGIY ¥O4 YILINID
FONIYIJ3Y TYNOIDIN QTHOM MaN
NISNIALSIHHD "V QUVMOH ¥4

£2370dd
FHOLYD1LSIANT TYdIINIYd

(S¥V1104 SN NI Q355334dX3 SN 1Y)

NOLSOH
HLT¥3aH 2178Nd 40 TOCHIS QUVANVH

NOisO8
TOOHIS TVIIQIW QUVANVH
TYLISOH S)NIWOM ONY WYHOTWE

NOASO8
100HIS TWIIAIW QIVAAVH
IV114SOK 13VdS] K134

SYNEsSNIVIE
ALISY3AINN 31VLS
QNY 3INLITLISN] JINHD3LAT0d VINIDYUIA

V{53138
LISNI S35Y3S10 SNOILIAANT ONY A9¥3ITTY
K1T¥3H J0 SALNLILSNI TVNOILYN

Ya53H138
ORI ANIJICAW AILNIAINd ONY TWII40BL
40 3IN1TLSNT TYINOWIW SWDHOD

851 Y¥3IEWII3A 1L JO SV SINVYD ¥0 SL1OVHLINDD ONJAIIOZH NOTINLILSNI ONV ALID
‘AYINNOD AS "Sg61-426L DNI¥NG NOIDIY NVII¥IWY 3HL NI JAILOV S133r0¥d AIANNA 1V ND 1¥043d

$3SV3S1Q TWILOYL NI DNINIVYL ONV HOYY3SIY 304 IWWYAD0Ud TYID3AdS - OHM/ANYS QTW0M/daNN

299



000’31

99£'sl

000°L5

006" %9

£56°04

000°2Y

000’0t

00%'82

o0s‘2L

S86L -786L
TvioL

00081

000’28

000’ 2%

oLz'ezy

000°2Y

SBéi
13540n9

99¢€l

006°2€

£22'82

00001

00Yy'82

00521

861
139dna

ENYL

d31

d31

114

YW

114

W

4

LN3IN
-0dW0d

SISYI¥VIId NI SNIDLLNY
ONILYINIATT 40 NOIL1J3130
T3W NZ DN3J ¥

ISVISIA S)N3S

-NYH NI AdVY¥3HL INIWIZVI0TD
ANILLIIWYILINT dO ALITI9ISY3IS
SITVHON “ NAATIW ¥Q

ANVE YNQ 1NYNISKOD3Y OHM
ONNOA "V QEVHIIY ¥0

NOILYZ

-101¥8AH VNG 214103dS A9 SHOJ
<234 NI VAUV 3AILIFANT AdLL
-N301 Ol SAVSSY 40 INJWAOT3A3Q
SN35531d “J ATTIA 40853304d

NOLLYZIQIHBAH WNG 31410345
ONISN YI¥YTYW ¥04 L1S31 J11SON
-bYI1a Aldvd v JO IN3IW40T3A3]
HLYIN SND¥3d NNVAQ ¥0S53404d

NOILVZIQIYaAH

YNd 21412345 A8 S¥01I3A

NI IVANYY VIUIDICHING AJILNICG]
01 SAVSSY J0 INIW4OTIAI0
HLYIM SNDY3d NNVAQ ¥OS5340¥d

§77130 @34 NYWNH S0
NOISYAN] WNAYLIJTVYd WN1JOWSY1d
AYIAZNAM "W ¥Q

IVIAYII 40 WS1T09YLIW 31v104
344Yr Hd3sOr NYING ¥4

37v3s LNy1d 10714 ¥ NO SNOIY
-IvHdS SNTTIIVE 40 NOILYINWAE04
DNIY¥IADI3Y GNY DHIJNUOH

¥04 S$UNQII0Ud J0 LHIWAOTIAIA
39¥WING “L7H dQ

133rodd
JH0LYDILSIANL TVdIONI¥d

(S3Y1100 SN NI Q3SSIAdXI SIUNDII 71v2

ATIAEYY
Y¥31N3J 3SVISIQ S.NISNVH TYNOILVN

ERRILE.La
§32TA43S NYWNH ANV HL1TY3H
NOILVANNOd 3SVISIA S)NISKVH

390148WYD
RYYV3S3Y
TWITA3WOIE Y04 ZLINLILSNI QYIHILIHM

ERlOR-ELLA)
39371700 GEVAYVH

NOLDNITHENG
SHIITAIN
40 3937700 LNOWY3A 30 ALISYIAINN

ITTIASRACHE
LINN HOWV3ISIY ADOTOHLYA LJI3SNI
FANLINITHOY 40 °)1d3d SALVLS Q3LINN

. £61 ¥IIWIDIA LE 40 SV SLNVED MO SLOVYINOD DNIAIIOIY NOIINLILSHI ONV ALTD
AYINGDD A9 “535L-YB50 DNIYNG NOIDIY NYIIW3WY ML NI 3AILIV S133r0dd QIONN4 7T¥ NO L3043

S3SYISIQ TVII4OYL NI DNINIVEL ONV HIUVISIY 404 JWWVED0Ud WIDIIS - OHA/XNVE QTHON/JOND

300



0.0'22

ovs’2L

000’s

ooo'g2

286762

005’8

5861 -¥B6L
vioL

oy5'zl

000°'s

065 '6€

000°51

000°0Y

000°22

SR8¢61
139ana

020'22

000'¢2

288°6d

005’8

640°62

sy0'egs

a6l
132an8

HJS

HI5

LEY

Adl

IR

1L

VN

W

431

STIVNS ONITLLIWSNYYL
-AWOS0LSIHIS 40 VIN3H1I43
ONIHD "D SYWOHL Y¥055340¥d

STIVNS

40 NOILVYISVD JILISVivYd B
SNOILIVHILNI TIVNS-VIQIOVHIH
NI $Q10¥31SA023 10 3104

d431HS "I 3AIN0 &d

SISYINYWHSIZT TWEIISIA
LSNIVOY NOILVZINNWWI
NYWSSYID "8 GNYWIY ¥4

NYW NI NOILJ34NT 3WOSON
-¥dAYl DRIYNG WS1708YLIVD QIDV
ONTWY JTIVWOUY NI NOTLVYIALTY

0335 ¥ NHOP ¥0S5340¥d

MZYAS WOodd WYY

-1237v4 WNIQOWSY1d 40 S3LVI0SE
40 NOILVZI¥3ILIVHVHI B DNINOTI
SNIQuVYrs3aq *3 1d380¥ ¥4

AL17191143I8Ns

9NAa 04 S1IM 1S3LOWIIMW

40 NOLIVRTYAI T0YINOD ALITVND
SNIQ¥VIrsS3q "3 143904 ¥a

ANDINAI3L NOIL

-MICOYIIW JILVWOLNYIWAS ¥ A
OQULIA NI ALIATLOV WINWVIVHIL
-NY 40 IN3HSS3ISSY JAILV.LLINVND
J¥anod “r ¥a

YNNNY VISIW3LYY 40 NOILINQO¥d
dONd ° ¥313d 4

AY¥43T "W 30 ANddNs
SONILSYH '2°4 ¥dQ

38Y3IS1A S.NISNYH

N1 AdYH3IHL 3NIWIZVO0TD
LINJILIWYILNT JO ALITIBISYAS
STTIVEOR “F NAATIW ¥Q

123roud
JHOLVD1ISIANT TVdIININd

(SY¥1100 SN NI 03553¥dX3 SIINDI4 1)

NOLSITUVHD

YNIT04YD HLNOS 40 ALTSHIAINA TYITIIW

TIH 13dVHI
1HH 13dYHI

1YV VNIT03vD HLIMON 40 ALISYIAINN

ATITLINYHD

GILVHOLNODN] SWHV3 VDOUIANOINIL

ATIANVD

¥3ALN3J 3SVISIQ S.NISNVH TWNOILYN

mwop.xmmzmumn 1€ 40 SY.SAINVAD ¥O SLIVYINOD DNITAIII3Y NOLLNLIASNI ONY ALID
FAMINNOD A8 “SB6L-¥86L DNIYNG NOID3Y NYDI¥IWV 3HL NI 3AILIV SL03r0¥d Q3ANNd 17V KO 1¥0d3Y

$3SYISI0 TWITA0NL N1 DNINIVAL QNV HOUVZSTY ¥04 IWWWVIDOEd TW1D3dS - OHM/INVE (M¥ON/dONN

30



000’62

069"€S

56942

0gg’lE

000’42

2€5°8¢

ooR’sy

0£8°€S

6Le’2y

5861 -84
viol

000’52

069°€S

0££°2€

008°SY

og8’ss

sB6l

c69’L2

000°42

2¢s'88

o -13
139an8

J3A

VW

W

HIs

H3s

431

Ve

K

AN3N
-0dW0d

EL e |

OLINOSOW 40 LN32Y J04INOD
I¥II907018 SV HINOD WNALNVOID
WNIQINIDYT JO LNIWSSISSY Q1314
ONIHSYM "X "d da

SALISVYEYd VIUVIVH NI SNIDILNY
AAILI310dd 4O NOILNBI¥LSIO ¥
NOILVZIIVIO0T 40 NOILVNIW¥3L3q

VAVALY THOIWYSYW ¥0S3340dd

53LI5viVd VIYYIVW NI SNIDILNY
AT1133108d 40 KOILNBIYLSIa 7
NOILVZITVI0T 40 NOILYNIWN3L13d

YAVALY THOIWVSYW ¥055330¥d

TALNVNDIZVHd

40 SNOL1JV TYWOSOLSTHISILNY
40 SHSINVHIIW ¥¥INI30W

4F ¥31s834% "1 317537 ¥a

HWRDINOJYI YWOS
-OLSTHIS 40 SIS3INIDOHLYJONNHWI
CNOWHYW *4°¥ T30V 34

vy

JIWIONI-NON - ¥IdL NOILVYZILIS
-N35 ANIJIVA IVE43T "W 037171X
A2077N8 "3 duvM dd

ROILVILNIY3AA1Q 31.3HAD
211310401V3H IVIINIIOMILINK
HLIA S7730 NVWNH NI S3INITONIND
-ONIWY-8 40 NOILVWHOJSNVYIOLIR
Y3HIS1dd “H ¥4

NVW

NI ALIJIXOL YI3HL HLIM Q3LVID
-0SSY S¥010¥4 JI13N3I 7 S3NIT
-ONINDONIWY-g 30 ADOT0DIXOL
Y3IHISIUL “H ¥4

SIN3OV J1108d

-I71ILINV TYILNALOd SY SLSINOD
-VLNY 31¥I0J M3N JO SISIHINAS
S3NAH “@ NHOC ¥4

133rodd
/30LVOILS3ANL TWdIONIdd

(S¥VT700 SN NI 03SS3¥dX3 S34NDI3 11V)

SIAVY

SIAVQ LY VINYO417¥D J0 ALISY3AINN

ANVT3A3TD
INIJIGIH 4O T00HIS
ALISY3AINN 3AYISTY NY3ILS3IA 3SVD

[IVNNIONID
TLVNNIONID 40 ALISH3AINN

09vYJ1IHD
YAINID WIIAIM
S+IWT " LS-NVIN3LAGSIHd -HENY

NOLS3TUVHI

S$30N3138 WIILNIDVWIVHA 0 *1d3d
YNIT0UYD HLNOS 40 ALISH3AINR TYILAIW

S96L ¥38WIIAQ LE 4O SY SINVHD ¥0 SLIVAINOD DNIAI3O3Y NOILNLILSNI ONY ALID
"AMLNNOD A9 “586L-486L SHINNG NOLDIN NYIIHIWY JHL NI 3AILJY $123r03d QIGNNd 1T NO Lu043Y

$3ASVISIQ IYIIJONL NI ONINIVAL ONV HOUVISTY 04 IWWYUO0Ud TVIJAAS - OHN/ANYS Q140M/dANN

302



sol

- INDSOW 40 N3JOHLVYd TVONNd ‘WD YIVHLI

-3JINVOLD WNIQIN3OYT 40 ADOT0IE ALISYIAINN T73INN0] LV HOAVISIY

8iv'ez - 82%'22 J3A S1Y3804 NOSIIA QTVHNOQ ¥d L1NY1d H04 3LNLTISNI NOSJIWOHL 30404
SNOTLIZANT DJ111SVavd ROLSNOH

AVIYVITd 40 SISONIVIQONNKW! NOLSNOH LY ¥31N3J JFINIIIS HITVIH

££9° %4 59422 89992 qld NOLTIWYH "D 1¥3804 ¥q SYX3L 40 ALISYIAINN

SNOILIQNOD A¥OLYA08YT ¥ 47314

Y3IANN SOLINDSOW LSNIVIV SNID FTTASINIYD

=OHLVd SN111J¥9 J0 NOILYNTVA3 (SaY/vasn) A¥OLVIOSY

005’ Y€ 000°21 005’21 J3A NI3ANN "H 1¥387Y ¥4 HDYVYISIY Ny ONILIIJIV S1J3SNI

NOISNJSNVYL 00078

A8 3SV3S10 (SVOVHD 30 NOIS

-SIWSNYHL LSNIVOY Q3Isn snya

30 NOILDV 40 3Q0W 7 WSI08VLIN

08g’LL 08g’ 11 - VH 0dWy300 0143804 ¥4

I1ZNY) YWOSONYdANL
NI WSIT08Y13IW DOTYNY INISONI
008’g 0og's - YH2 SN3¥33 337 HJT0aNVY ¥4

1204 VHOSONYdAYL NI WSIT08YL
-3W 3NYOTYNY 3NTUNd ONV ANTYENd
0.9'8 - 049'8 VYH2 SN338 337 HJTOONVY ¥d

S3N90TYNV IHISONIT
40 NOLLIV IVINVKHSIIVILNY
005°8¢ 005°8S . 131 UHVH HAISOPT ¥Q

STSVINYWASI3T SNO3NVLIND
40 LNIWLV3IY¥L 3HL NI (Ng2 Ma)

JAISCald TORIVNAOTIY J0 AL3IVS 43AN3G
ANY AJVD1d443 40 AQNLS 1O71Id INIJIG3W 40 TOOHIS
598°¢ - g98'c 414 YW HdISCOr-r ¥d 00v30700 JO ALISYIAINN

IVAEYT OLINDSOW
40 1N3IOV TOYLNOI IVIIDOT0IA SY
HINOJ WN3ALNYD19 WNIAQIN3DV)

40 VLS FHOLSOD 40 LN3WSS3SSY SIAVQ
000°51 - 000’sl J3A ONIHSYM A "Y ¥a SIAVQ 1Y VINJO4ITYD J4O ALISHIAIND
5861 -85l sesl a6l LN3N 123rodd
viol Ll3sang 1390ng ~0di0d FYDLVO11SIANT TWAIDNIYd HOILNLI1SNI/ANLNNOD

{S3¥Y1700 SN KI Q3SSIUANI SJNDIJ 17V)
G4l ¥39W3D3Q LE 40 SV SINVYD ¥0 SLOVHINOD DRIAIIIAY NOTLNLILSNI ONV ALID
‘AMLINNGD A9 "S86L-¥B4L DNINNG NOID3Y NYIIY3WY FHL NI 3IAILIV S1I3r0¥d J3GNNd 71V KO L¥0c3Y

$35V3IS1Q WII4OdL NI ONINIVHL ONVY HOUWVISIY ¥OJ INWVYDONd TVIJ3dS - OHM/ANVE QTHOM/JaNN

303



GaGa oL

000°LL

00S’8

005 1Y

£52°91

000’42

8EY'S9

002'sy

000" 11

005’2

0os’s

008" LY

£52'¢1

00021

050°62

000°0l

002’9

000°2Z1

59€'9¢

002'€Y

YHI

J3A

VW

YHI

[ER

1

J3A

Tid

T4

SISATYNY 3W3Q0ZIHIS 40

SNVY3W AB S53]J3dS 7 SNIVILS VIN
~WWHS12T R 1ZNE3 "1 JINITOHLIY
40 SISONIVIQ '} NOILYJI4ISSYTD

NOSJWIS AY¥Y] ¥W

NO113NG04d

JAIITAYYT SNITHIVHAS
SNTTIIVE 40 NOILLYINS3Y
NNYWNYE Tnvd ¥Q

ANINOVRINd DNEQ TYTUVIVWILNY
340 53LIN09V.LIIN 3JAILVINd ONY
SANDOTYNY NIVid3Ad 40 SISTHLNAS
d3IHI0¥LS NIT1TY HOSSIJ0ud

YITY3WY Hinos 40

SIHOSONVdANL INH0T IYNIWDLIVIHL
T JYNIWOLYIYL 7 35V3sIa
1SYOVHD OL AHJVYDODITIEIA
NYWMDAY "3°Y ¥G

INVACNOQ YINVH

-HSI31 40 JIVHQAHOBYYD X37dWO2
TVOSANG NV 40 NOLLYZI¥ILIVHVHI
02dNL YOLYAIYS dd

VINVIWHSIAT NI WSIT08Y.13W
3NTENd 40 STSATYNY J113N3D
HYW110 Aadng ¥d

XVHOAIDIND
SIWAIWONYIWOY 40 JUNLTIND SSYW
Yamind "L YW

SISVI¥VIId

SNOANYLIND 40 ST300N OYLIA NI
% OAIA Ki 73AON 40 IN3IWHGT3AID
ddna "#°3 ¥4

dds ¥2

=¥3J0HIND 40 SYOLIZA A4 A28
40 NOILYZINOIOD ¥0J S3NDINKIAL
AYOLYHOSYT] AN 40 LNIHLDTIAIA
ddfid "H°3 ¥4

$3739NY 507
VINYOA 1Y)
40 ALISY3IAINN 3H1 30 SIN393Y¥ IHL

VONIT VWO
INI2103K 40 TOOH3S
ALISHIAINN ¥YARIT YWD

NOLONIXIT
AYLSIWIHIOIE 40 ANIWLUYLIQ
HIINID “TVYOAW ANINLNIN 40 ALISHIAINN

STTYYHI VI
J2IA¥3IS HOYYISIY LSYOd 470D
FIIAUIS HIYYISIY TYBNLINITYIV/VASN

VIVHLI
ALIS¥3IAINR T773N¥0D

5g6L-Y86L

101

sesl
i32an8

861
130408

IN3N
-0dHOD

123r0dd
FUDLVOLLS3IAN] IWAIINIYd

(5¥¥7700 SN NI 03553udX3 S3¥N91d 1)

NOIINLILSNI/ANINNDD

. mwor.zmmzmuma 1§ 40 SV SLNVYD ¥O SLOVYLINOD DNIAIZI3Y NOILLNLILSNI ONY ALID
AYINNOD AB "SBAL-¥841 DNIHNG NOIDIH NvIIHIWY 3HL NI 3ALILIV 510370dd Q20NNd 11V NO 130434

§3SY3SIA TVIIHOHL NI ONINIVEL ONV HOUV3STY Y0J FWWYYD0Md IWIDIJS - OHM/INYE QTHOM/dGNN

304



ole's

0og’zlL

000’0l

00292

00%'951

00%'951

00o'e2

00502

000’02

000°sg

5861 - 9861
viol

glg’s

00001

002792

002°92

002°92

poD’£2

00002

000°5%

5861
139ana

a0g’2i

00z ‘08

002’08

00502

Y86t
132an8

414

H3§

d37

4

431

431

U4

HJS

4

431

1N3N
-0dW0d

Y435 INNWAIN¥AMAH INISN WHEYd
-127Y4 WNICQOWSY1d 40 SKN3IDILNY
NO S3IANLS NOILVZIAWILOVAVHD
OMIN DNISWIN VSIUIHL SUW

S3W0SO0LSIHIS NI S3SV3L0ud
HSLIS08 "I NOLINE Ad

Evd SINIT 3HL

NI 2INVYII01 GIINANT IvddA
"W H04 ITHISNOLSIY SWSINYHIIW
TYIIDDTONNWKI 40 AQNLS
SIUHdANH "2 1H380¥ ¥4

(Al ANOT0OD)

AVY4IT "W HilM Q3LI34NI
SANSSIL OTTIAVHYY 40 ATddns
SHY0LS "3 ¥ONVIT3 H0SS3J0¥d

(III AN

-0702) 3IV¥dIT "W H1TA 031033NI
SaNSSIL O1T1AYWAY JO A7ddns
SYU0LS °3 HONVITI HOSSIH0dd

1137
T ANDTI0Y 3vddaT "W 40 A1ddnS
SYYOLS "3 YONVITI ¥OSS340dd

VAUV 3AILI34NT SNINATOA
VYOU3I0HINO HYOd - YRNYAYS

40 NOILYNIWIYOSIA J1D0TONAKKI
3A3IYD 9 1¥3BOY HQ

SWYOM 1INGY a3ZINTHCOAT

¥ (¥3s) NIDILNVY DD3 318N0S
INOSNYW VYWOSOLSIHIS 40 A7ddnS
33nd8 RIAYI NHOP ¥0553404d

SYWOTNNVYD
AS0¥d3T NI NOILYINDIHONNHWI
V34 "H SYWOHL dd

SYHOTNNYHD
AS0¥d3T NI NOILYINDFHONMAWI
NITGOW SNYVZVY L¥3808 ¥

133royd
JH0LVO1LSIAND IVAIINTYd

{s¥¥770a SN NI g3ISSIUAXI SIUNDI4 17V

SKYITH0 MIN
3ILINID VIIAIN
ALISNIAIND ILVIS WNVISINO1

ATTIAHSYN
ALISH3AING LT18Y30NVA

A8¥d OIN3M
TYNOILVNAALNI
ALALILSNI RJYVISIY GUOINVLS

INYNOS TN
ADOTOHHIAL 30 AINLTISNI VOTHONS
JINLILSNI HOYESIH TWIIG3W

NOS [ OV
W3L1SAS NISNODSIM 20 ALIS¥IAINN

N
SASVYISIO TVIIHONL 404 HILIN3D
113107 30 ALISHIAINN

§$3739NV 501
SN4WV] 3IN31I5 HITV3IH

VINYOJITV] NYZHLINOS 40 ALISHIAIND

GRAL ¥IAWIIAG LS 40 SV SLNVYED ¥O S1DVEINOD DNIAIIIFY NOILNLILISNI ONV ALID
Y QHINNOD A8 "5861-7841 DNIUNG NOIDIY NYITYIAWY 3HL NI 3AILIV SL23r0¥d Q3ANNd 71 NO L¥043¥

535vISIA TYIIJOYL NI SNINIVHL NV HIUVISIY 304 IWWVID0Nd TVIJ3dS - OHM/ANYE QI4CH/JOND

305



000°S

809°LL

000’8

8ES LY

9c0°sy

£95° Ly

00£°18

00%'sZ

0568'92

00L'sg

5861 -v861
Vi0L

5310345

VINVWHSIIT 40 SN3DILNY 30v4uns

¥OPYW 40 NOILYZIB3LOVHVHD

000°s - In V413N90N YIQYN ¥Q
s130

JLOANYI0Ud NI SNIDILNY 30¥i¥ns
JLIDZOWOAS 40 NOISS3HdXI HOIH
ZLE'9E  989°v¢ VW NOS009 139IN *D ¥4
310081 1NY TYNOTIONOW 40 3sn NO
035vE S3110Z0UDdS 40 NOILYII4
<1INJAI B NO11D313Q ND 35¥N0D
¥04 ¥3Qv3¥ VS173 40 ISYHIUNd

- 000’8 IV YIVAYZ “d 13014 ¥
SHUCLISINNI

ISVLNHSIA 3A1X0Y¥3NS-NOU]1

40 ALIALLOV TVWOSONVAAYLLINY
000’0z 9gsle AdL HOIRHSIW K3AILS ¥0
S1NIOV TYIUVIVHIINY

SV SHOLVYINID NIDANO Q3LVAILLOV
9t0’eY - TYH NDINHSIW NIAQLS ¥4
SLN3DY TYIUVIVHILNY

SY SHOLVHINID NIDAXO O3ILVALLIV
£96° 1Y - VW NJIINHSIW N3AILS H0
S1N3W3M

DILANTD 40 NO1LIVII4[INIOI
IWNIOOWSYId A9 NOI13ND3S
N13L0¥d 204 SISYE YVIDII0M
osL’oY 05T TV HILIAVYE HOLDIA AJu443r ¥4
3SNI1SI00HY VWOSONVAAYL O1
JONVISISIH 40 TOUINOD DILINID
- 00%’s2 Ml HIIIYASNISOY "1 OIAVO ¥DS53J0¥d
35 dITWWI] 10 NVWSIVHI S5V §3S
-N3dX3 JALLVUISINIMAY 30 150D
NOOTE ¥ A¥¥VE ¥d

SVIYY JIWIANI-NON NI DNILS3L
NIITTIM A¥YVT ¥a

cesl 861 LN3IN 1I3roYd
133an9 13%an4 ~0dW0d JUOLVOLLSTIANTL TVJIONIYd

{S¥Y1700 SN NI 035534dX3 SFUNDI4 1IV)

H40X A3IN
3NID[a3W 40 TO0HDS
YALNAD TVIIQ3W ALISHIAINA NHOA MIN

A¥OA M3IN
Y31INII TVIICIW T1T73IRA0D
TVLIdSOH NHOA M3N

NUCA MIN
431N
YIINYI ONTHIALLDA-NVONS TWIHOWIW

H¥0A M3N
ANIJ103W 40 3937700 NIILSNII L¥3gTV

SNY3ITH0 A3N
INIJIG3W 40 TOOHIDS ALISHIAINN INVINL

306

. ¢94| ¥IAWIITO LE 40 SV SLNVEO ¥0 SLOVHLNGD DNIALI03Y NOILNLIASNI QWY AL{D
AYLNNOD A8 “cF6L-9861 DNIHNA NOIDIY NYIIHIWY IHL NI JALLIV SLIFFO¥d 0IANN 7Y NO L¥Od3Y

S3ISVASIQ TYIIJOYL NI DNINIVEL ONV HOHYISIY 404 IWWVYD0¥d TVIDAdS - OHM/AINVE 0740M/JANN



S£07901

0%6' v

04802

80289

009’2

170" 101

£09°€S

02¢’16

%58 641

gee’ 10l

<85l -¥Bél
vioL

621°55

000’g

048°02

B02°5E

009°'ee

§29'2s

02g’ 16

20%°%9

g€8°10

&Béi
1390na

95805

0%6°62

000‘€E

€09'€S

zZEy's8

i -

Y861
132008

VH

Al

Ayl

YW

il

Ve

L

VR

Ve

N3N
~0dW0]

KNAYA13T¥d WNIOORSYTd

N1 S3N3D N1310¥d HI1Y-3INIQ
-11SIH 30 NOILJENd 3 3ANLINYLS
§5040 "W'V"D ¥d

SSINNIIS ONIL3IITS
NVI1Y4Y 40 INIWLYIEL Q3ADHdN!
WISHOIIYS “H'V ISN¥3 ¥4

WS1708Y.13W
INOIHLIONYdAYL NO S31dAlsS DNYQ
SWVTAIVY NYIVY ¥d

HNYYdIJTYd WNig

-OWSY1d ¥ IVINHAOT WNIUOWSYd
40 SN13L0Hd HOIY-3NIQILSIH 40
SANIY TYANLINYLS JO NOILIVIOSI
NVIF3TTY 3IXVHEY ¥Q

SISVINOSONYdAYL WILSAS SNOAYIN
TVAINID 40 AdJVEIHIOWIHD

N1 SiSINOOVINY INIWYATOd
THJOQvE “I'"3 ¥d

SNI3LONd
§3 40 53d0ild3 JO SISIHLNAS
Y13AZNISSAN YOLIIA ¥OS5340¥d

aNID
=JVA YIUYIVH V 40 1N3W40T3AI0
DIFNZNISSNN BOLITA ¥OS53408d

YIQOWSYId 40 S3IVIS TYNXISY
3 JINODO¥QJS 40 SIIANLS OHLIA
N1 % 31708Y13W “DI190TONNWHI
913MZNISSNN S HINY A0SSII0d4

§3L1sVy

-¥d VI¥VIVW NYHOH JO SNIDILNY
3110Z0Y¥04SHNIEIT 40 ONINOTD
DI3MZNISSAN "5 HIMY ¥0SS340¥d

SILI0ZOYWIN WNEYAIJTVY
WN1G0WSYTd ¥04 ¥01d3034 ALAD
-D¥H1IAY3 40 NOLLIVZI¥3L1DVHVHD

DYFAUIONYA FWOYIAr ¥OSSII0¥d

LJ3rodd
FHOLVIILSIANT WdIINTNd

(S¥V1100 SN N1 Q3SS33dX3 S3ENII4 1TV)
€861 ¥38W3730 LE 40 SY SINVED ¥0 SLIVHINOD ONIAIZIFY NOLLINLILSNI QNV ALID
FAMINNCD A9 ‘861 -986L DNIYNG ROI9IY NYIIYIWY 3HL NI 3AILIV $123r0dd 03CNNA 11V KO L3043

HY0A MIN
ALISHIAIND ¥2773433008

Xd0A A3N
SINLIISHI HOWVISIY HLWW3H JI78nd

HdoA M3N
S3130LV308YT SNIASYH
ALISH3AINN 3IVd

A80A M3N
ANIJIG3N JO TOOHIS
YIIN3D WIIGIN ALISHIAINN NUOA MIAN

$35V3SI0 TWD1dOM1 NI DNINIVYL QNV HIUV3ISIE HO4 IWWVHDOUd TVID3dS - OHN/ANYE QTH0M/dANN

307



068’2y

000°0¢

685" %L

061’9

0Z7'el

0202

052°%S

8L LEL

000G

Y0 yL

000'€2

000" 0%

061’9

091’<g

058’52

BEE’ 251

%8042

068" 61

65541

092’2

020’2

00%’82

o00’s

GR6L-¥361
vioL

5861
139ang

a6
132an8

vk

YHD

YH2

131

YW

VYW

AdL

TYH

AdL

VIVIYW O1 ALINNKWWI B AdALOIQI
DROT "V JT0EV] d¥d

1ZMNAD YWOSONVJAYL
0 SNIDILNY NO S310NLS
OFNYYY "D OLSNY4 ¥a

[ZNAD YWOSON
~¥dAdL JO SN3DILNY NO S3I1QNLS
ornvay "9 OLSNvi ¥a

ARDVAZOLVWOUHD ALINI4dY 8VH
Ag a3141¥nd NIDILNY 3IVIUNS
DNISA “HS13Y TVINIWI¥AAKI N1
SISONDYIGONMWW] 3 NOILYNIDOIVA
00d DNVMX DNVHD ¥d

NOILOV 40 3QCW Y¥I3HL OL ~d434
TYID34S HLIA O¥LIA N1 WNBYLID
-1¥4"d 40 S31AJ013WYD NO STAQ
IYQIJ0LAJ0L3WYD 40 5133443
¥I0VHL WYITTIN ¥O0SS340¥d

WNYYdIJTYd “d J0 S3NDTJ 40
DYLIA NI SISINITOLAICLIAVD NO
SHNYA IVIAVIVWILNY 40 5103443

YI0VHL WYITTIN ¥0SS340dd

SINOZVIOAHTANYNDS 18
J11VROYY TYQIOONVdANL
IWVY3D ANOHINY MOSS310¥d

NOILIVYIINI 3LAJO¥HLANZ 31
-10Z043W 40 SINVNIWY3L3D TviNL
-IMU1S CHN¥VA1DTYE WNIAOWSYd
SKIJ¥3d LIWVOuvH ¥a

SIHOSONVd

=AML BATLDIINI-NON 8 IAILIIINI
NVKNH JO NOTL1SOAWOD INVIEWIW
NIAdIY “¥°W ¥Q

SNVYEHIW JLAJOUHIANT Q31334NI
WNIVYIITVI"d N1 SNIZ1LNY
A1ISVHYd 0 NOLIVZINALIVYVHD
SSO¥] "WTV'D ¥a

133royd
FUDLYOLLSIANT TVAIJNIYd

(S¥Y1104 SN NI QIS53¥dX3 SIUNDI4 1V

INIJE03W J0 T00HIS
ALISYIAINN NNVYW3NHVH

017V 07vd
JINLTLSNI HO¥VISY
NOIL¥aNNO4 TV¥I103W 01TV 0Vd

OIV2IHD HL¥ON
T00HIS TVIIQ3IW OBVIIHD AHL
SIONIIIS HLTVIH 20 ALISU3AINN

HY0A MaN
ALISHIAINM ¥IT1343NI0N

, <261 H3IAWAIIQ LE 40 SY SINVYD HO S1IVHINOD YNIAIIDIY NOILNLILSNI ONV ALID
AYINNOD A8 ‘S96L-#84L DNI¥NG NOIDIY NVITHIWY IHL NI 3AL1IY SLO3rodd g30NNd 1TV NO L¥D43Y

S3ISVISIA TVI14081 NI DNINIVYL ONV HINV3IS3Y 404 INWVHD0Wd VID3dS - OHM/ANYE 0180M/JONN

308



00282

892°48

04249

€519

9%69°1L6

glLz'ts

06962

000°€

SR6L - 7861
V101

008’92

-7 18

ov2'y9

£02°SY

g12°Ls

S0E 'Y

000°€

58561
132ang

286'8L

€519

£66°5Y

=i

J3A

J3A

114

Ayl

HIS

HJS

TVH

NIXOL

SNI1Y¥IVHAS SNTTHIIVE JO NOILVA
-112v3Q 30 ALIJINO1 3A1133733
V1IN "S*W ¥4

SIN3OY T0YLNOD TVISOHIIW
40 NOILYNIYAT 3 1NIWHOTIAI]
YNk “S°W 89

900 NI NOILYLIS34INVW 3SV3S
-10 SISVIYVIIF H1IA QILVIDOSSY
SNIDLLNY TYINYITd JILVHAWAT
031180430 ANSSIL ¥ DNLLVINOYID
DYIFSINAVH "3 Aa

NOILVINGOd JWOSONVJA¥L Q3LVIIY
WOYd SOSA J0 SISATVNY 3d0LId3
1384ve SIJNVY4 ANOHANY ¥0O55310u4d

SNOLLvdYd3dd NIDIINY LIS
-Y8Yd HLIM NOILVNIOJOVWA HINOUHL
SIHOSQLSTHIS NYWNH OL ALIN
<MWWI 3AI1J310dd 40 NOILINGNI
AdONA AdVH INVd 30

S$3IHOSOLSIH3S
NI WSIT08Y.3W 30110372NN
INNOA 713 “H GNOWHYW Ha

ANLIND INSSIL
-TYIIW3HIOLAT 'I140ISOUDINW
0¥12373 NV VINVIVH

NI 3NSSIL J11310401VWIH

SSI3M "d NO31 MG

SIIZNVAWINI NI NOILIZINI s
-NATOA VIYIIOHIND TVINIWIYIAX3
NI S35NOdS3Y ACOILiNV ¥VIN20
ATIINNOQ *I' NHOP dd

SISYINVHHSIIT TYHIDSIA LSNIVOY
NOTLVYNIDIVA ¥04 (£05UN)

904 ¥ WOY: 3LYT0SI INVAONOQ

"1 W 40 35N TYILNAL0L

139V "d AVP UG

123royd
FH01V911SIANT TVJIINTHd

(S¥IV1I00 SN NI 03SSIAXI SIUNTIS 7IV)

JAISHIALN
J0ISY3IALY
1V VINYO4ITWD 40 ALISH3AINN

LLERLS ]
ALISYAAINA JLVIS WNITOUYI HLHON

NYWIINd
INID1Q3W AYYNTYILIA 30 3937700
ALISY3AINN 31V1S NOLDNIHSYM

FINIATADHA
ALISHIAINN NHO¥E

VINdT13QVTINd
VINVATASHNNIA 40 ALISH3AIND

s mm&w.zmmzmumn LE 40 SY SINVHD ¥O S1OVHINOD ONIAIZDIY NOILNLILSNI GNV ALLD
AYLNNOD A8 ‘S86L-486L ONIUNG HOIDIE NVIIHIWY IHL NI 3ALLIV S103r0zd 03GNN4 1Y NO LH043Yd

$3ISVISI0 T¥D1dOYL NI DRINIVML ONV HIUY3SIH 304 JWWvADO¥d 1V1D3dS - OHM/ANYE dTH0N/JONN

309



431

a3

AL

HJS

Al

VYW

TYH

L

J3A

AN3N

goy’' g6 206'6% 955’y
59549 000’87  §95°91
000's - 000°S
804°sY . 20L°EY
000°S 000°s -
688°29 0£2°€5  659°62
26909 - 26%'09
02’52 - 902°62
00651 004’51 -
g2L'sl gzi'gl .
S861-%861 <961 36l
IviolL 13gong  139qng

-0dW0d

AVHd3T WNIEILIVE0IAN

0l S3IQOIILNY TVYNOTIONOW 40
NOTIVZI¥ILIVEVHD 3 NOLLDNGO¥d
NYNVHINE “W°1 HG

$340114d3

1410345 3vyda1 “W DNINIVLINGD
SNIJ10¥d 40 NOILYZI¥ILIVHVHI
¥ NOIAVOLAI¥Nd "NOILVOIJI1INIAI
NYNYHONE "Wl ¥0

130048 VWOSONYJAYL 40 SIWAZNI
J11AT0047D ONIQOINT S3INIFD 30
SISATVNY 7 DNINDTI ¥¥INIITOW

VIHISNYH @ NIHJILS ¥0

INOSNVH VWOS
-0LSIHIS NI WS1708V13W 3NN
ONVA "] DNIHD dG

NOILY1IN3¥3441d 40 T04INOD
: SISYIWOSONVAA¥L NVWNH
S1AVQ Qu¥MO3 S3ITAVHD da

SAAIJILNOZIHIS NSSIL TVIY
-VIVH- 1INV 40 DNILS3L OULIA NI

FIYQONITIOH “¥ TIVHIIW ¥q .

YIYYIVW NI SNOILOVNILNI
IVIIIHIOANT-TLAD08H LAY
NYWY¥IHS “A NIMH] ¥0S53J0Yd

vVigvi
-VH NVHNH NI WSIT0GYLIW INI¥Nd
NVNYIHS “M NIMJI ¥OSS330dd

NIXOL

-00K3 #1-H SISHIIONIUNHL SNTT
-13¥8 d0 ALIDIXOL J0 WSINYHIIMW
1D S 133rdvs 99

NGILOVHIINT Q0d
-OYLSYD DNIUNG NOILIHLNN ASOH
NOSJWOHL “N°S ¥4

1J3royd
JH0LVIIISIANT TVAIININA

{5¥V7104 SN N1 43ISS3¥AX3 SIINDIL 17V

J111V3s
NOLDKRIHSVM 40 ALISHIAINN

0JSIONVYS NYS
VINIO41TVD J0 ALISYIAINN

02314 Nvs
09310 Nvs
1V VINNOJITVD 40 ALISHIAINN

I71TIANI0Y
ALNLILENT HO¥VYISIY TWIIQINOIY

JAISYIATY
J0IS¥IATY
1V VINH0417¥D 40 ALISYIAINN

s mwow.xmmzmumn LE 40 SY SLNVEO HO SIOVHINOD DNIAI3I3Y NOILNLILSK] QNY ALID
AYINNCD A8 "S26L-%B6L DNINNG MOIDIM NVYIIYINV SHL NI JAILOY S1I3royd GIGNNd 1Y NO 130434

$35V3SIA TVIIJO¥L NI ONINIVAL ONV HO¥V3ISIY W04 JWWVAEDON4 TVIIT4S - OHM/INVE GTHOM/JONR

3ic



glo‘el

oLL' 1L

o0s'g

ose’06

615'59

005"65

6LL'0%

000°0Y

52'5Yy

5861 -6l
1ol

oLe’2L

oLk

01g'sy

og2’02

000’02

000’51

000°02

ve2'sy

6861
133an8

020°5%

692"cy

005”4

6l1°52

000’02

3A

114

435

d31

WH

431

dal

J3A

d31

RIX0L J¥0dS SNITYIVHJS
SN7712v8 J0 SNOILVDILS3IANI
TVITT0TONNWAT 3 NOTLIV 30 300W
NOSOIAYA “M73 4¢

F0IW 30NN NI ADDIOHLVAORNKKI
J11VHdHAT 40 S3ICNALS TAVIVH YIDNY9
AYIHIIA "D NNY ¥Q

TOYLINOD B NOISSIWSNYHEL VISVIVM
80d NOILVOINdWI 3 LNJW31L1L3534
ANIQUYMIAYT YHSNNY INYMNY SH

YN 3VddI1

"W DNISR 3SYHd INVNISWOJ3¥
1719 YOWYT 40 JINVE JINOTD 3N3D
DNNOA °V QEVHIIY ¥4

$34NLIND 3nSSIL T SINVd

*1 YNNNY VISIW3LYY A8 SIS3HL
~NASOIS 3QIX0d3d 3IN3JYILINDSIS
VBY1S NHOIM*3 ¥4

AvVdd31 WNIY
=31V800AH 40 SISATVNY J113N3D
ITI SSI113NJ AQY ¥4

IVdd37 WNIY
-3LIVE0OAN J0 SISATVNY JI113NID
I11 SS11dN0 AQY ¥a

SNJTONI S3IAWOW
-07303 40 NOIIVAILIND OAIA NI
Y3ISIHA "D GYVHOH d0SS53J0¥d

S3NSSIL NI 3Vdd31 "W 40 ALlTIE
-YIA 3 3ON3S3¥d 3NIW¥3L3Q ATQ

-1dvd Ol SQOHLEW TYIIW3HODIE 7
TYOIDDTONNWAT JAILISNIS VAlTN

NYNVHING W™l dd

ASC¥d3a

TYOINITY OL SSJAD08d OL AN
34¥ IVHL SNOI1J34NI IVddIT'N
TVIINITIENS 40 NOILVOI4ILN3QT
NYNVHINE “W'1 ¥d

L23royd
FYOLVOILS3ART TVAIINIYd

(S¥¥T1700 SN N1 03SSIYdXI STUNDIJ 1IV)

3dk3l
ALISY3AINN 3LYLS YNOZINY

YdWyl
H3IINID TVIIAIN
YaI¥0Td HINOS 40 ALISY3IAINN

SYYOLS
S3INIIOS 7 S1WY WYIBIT 40 3937100
INJ1LI3INNOD 40 ALISHIAINN

QUOINVIS
ARIJI03IW JO T00HIS
ALISY3AIND QUOINVLS

nvd "1is
NOTIVHISINIWGY HIWV3ISIY 20 31440
VIOSINNIW 10 ALISHIAINN

SINOT "ls
IN1D103K ABOLYH08YT JO NOISIALQ
ALISY3AINN NOLDNIHSYM

S$In07 1S
ALISY¥IAINN NOLONIHSYM

F1LLV3S
NOLINIHSYN 40 ALISYIAIND

G861 ¥33W303Q L€ 40 SV SLINVED H0 SLIOVHINGD DNIAIZIIY MOLLNLILSNI QRNV ALID
“AYINNOD AS "586L-¥861 DNIUNA NOIDIY NYIINYIWY 3HL NI 3ALLIV 51I3rodd 4IoNni 11V NO L¥0d3d

§3SVASIO TVIIHOYL NI DNINIVYL QNY HOYVASIY Y04 3WWVYD0dd TYIJ3dS - OHM/NVE QTI0M/dANN

n



169'88

28092

sEL'99l

000’52

00s’'s

05t

svi’0sL

092'€51

£58°19

£6E°EL

S86L-%861
aviol

29¢'08

Doo’£e

000°52

005’8

oLy'eg

092'g51

g0¢'92

68l

sg6l
133an3

622°92 VR
280°82 HI5
SEL'Eg d11
- 23A
- v
- YW
3] TV
- IV
0ss'€g HIS
- olg
Y86l 1N3N
139qn4 -OdWOd

NIZHIS TIWIAVIVHILNY O¥LIA NI
SNOHTIW 3N3TIM HQ ¥OrvW

JINVLSIS3Y 40 NOILONANI :1AdNd
-VYWOSIT3H 3 viviay1d YId¥IvHd
~WOT8 NI S3ISVIONTAH TYWOSOSAT

40 S311334048d TVIIW3HIOIA
HISSVA "0 3TINNNYI0 ¥4

507

-110YWHY GIONYE-ININ HO¥d 3vid
-371 "W 40 A7ddNS 7 NOILINGO¥d
SYIAIW "W INAYM YO

HWN3LNYDID
WNICQINIOYT 40 A134VS NV ITYWWYW
AINTAYHS "V NHOr 30

98 Hdd 3HL
Y04 ViVQ AJ0T0JIXOL M3IA3IY OL
Q1314NYD °r°D ¥a

ANINDYWINd 40 311708VI3W
AX08dYD 40 W3 0L IZISIHLINAS
AGNSIHIOW A3MIT SIWVE H0SS5340ud

WS1708VL3IW NYI]
-WWWYW 40 S3ATANLS 3ININDYWIdd
AINSIHION AIM3Q SIWYF HOSSI40¥d

ININISTHILYY 20 NOILOMQO¥d
P WOO¥D "W CYVMAI ¥4

S1N39V TYWOSOLSIHIS

<1iNY 3JWOS 30 NCILIV 40 300W
YIHIWY °S H0SSII0¥d

SNJ143VHdS

SN1TOVE NI ALIATLOV TWAID
-1133SNI 40 S314n1S JIL3N3D
Ur DANG "4 WYITIIM HOSSII0ud

123rodd
FHOLVIILSIAN] TVdIININd

(SYV1I00 SN NI 03ISSIUdXI STUN914 11D

NOLONIHSYM
HIY¥3534
40 ALNLILSNHI AWdY Q334 ¥3L0vn

NOLINIHSYA
ALISYUIAIND QAVHOH

NOLONTHSYM
AD0T0HLIVd 40 FINLILSNI 530804 Q3MyyY

yNvaun
INIDTA3N AYYNIHAL3A 40 3931700
SIONITTT 40 ALISH3ALINN

QHOSTIYH Y3ddn
Q31VH04N0ONT SWILSAS TYIILNIDVHUVHd

ALIS¥3IAINR
AJVHYUYHd 40 TOCHDS
I4dISSISSIH J0 ALISH3AINN

Acdl
AINLILSNI JINHDIALATOd ¥IVTISSNIA

ELLED
ALISYIAINN 3LIVIS YNOZIWY

G861 ¥39WII3A LE 40 SY SINVHED ¥0 SIJVEINOD DNIAIII3d NOILNLILSNI ONY ALID
"AYLNNDD A9 'S961-786L DNINNG NOIDIN NYIINIWY IHL NI 3AILIY S103r0dd Q30NN TV NO L3¥OdJ3Y

S$ISYISIA TWIIH0ML NI DNINIVEL QNY HOHYISIH ¥O4 IWWVED0Hd TVIJAdS - OHM/ANVE QTI0M/daNN

312



00021

002's

000°21

000002

ZeR'9e

006°001

000°S

00002

WioE

000°0LL

060°004

000°‘s

000’01

cg6l
139ana

0002t 411
002's LNYL
000‘2L da
000°06 FE]]
298’92 YH2
- 2181
- In
0000} o1d
Y361 1NaN

13sang -0dW02

IvidaT "W

WO¥3 03¥ydIdd NIDILNY ITENI0S
40 $350Q 000 0%l 40 NOIL1JNGOYd
YI111Q¥d "W 23S0 ¥d

35v3S1a 1 SYIVHD

HLIM SIN3TL1Vd 40 ‘S3IIQORIINY
IYNOIJONOW 1413345 A8 "NOLLV
-Md0d JLAJ0HdWAT 30 NOTLIVATVAS
VISOR ¥3LTVA'S Ha

. ASO¥dT
NI SWSINVHIIW T¥I1907T0NNWKI
LIANOD CLNID¥P ud

LaEr&LENY
NI SIXVIAHJOYdONNWHI ASO¥d3a
L1IANOD OLNID¥F ¥a

$1137 J11sY1804814 OLNI
NOILVHLINId IZNYD VWOSONVHAAL
40 WSINVHI3IW NO sS3Idnis
SYdld ONVWOH ¥Q

¥7INZANIA N1 V1Y

-¥IvW % SISVINVWHSIZ1 "SISVIY
-¥114 40 ADOIOKNWWI 3 A907003
NY1IY "9 L¥380¥ ¥0

V13INZaNaA ‘31vis vavl ‘153404
OINJVW NI SISYINVWHSIZT AdVL
-N3WND3L JO SHI0AYISIY 7 SISOH
0Q1¥AVY - JINVINOES OCNVWYY T3V4VH ¥d

¥SN ‘S113SSNHOVSSYW “30H
S000M S86| ONY 851 €86l
1SMONY - INNF 'WSILISYUVd
40 AT0I018 KO S3S¥N0D YIHWNS
SSO¥9 nNvd ¥d

1237 odd
JHOLYDILSIANT TW4IONIN¥d

{S¥¥1700 SN NI 03553¥dX¥3 S3¥NILd 1IV)

SYIVYY)
ANIIDIH 3@ TYNOIJVN OLNLILSNI

SYIVAVD
1371432
YI90701VKHY3Q 30 TVNOIJVR OLNLILSNI

SYIVEYD
SANOIDVOLLSIANL 30 “Hn
fAVAINIYL V1 3JLNID0Q ODIA3W ONLNID

SYovEvd
S3ISYISIQ TV2Id0NL 30 T0¥INOD
ONY NOLLIVDILS3ANI "LISNI NYINGZVWY

DLIMISINDAYE
nDOVIVATY OHONYSITe
IVINAAIOJ0 OY¥INI QVJISHUIAINN

YI13NZ3N3A

3704 SA00M
A¥OL1YH08YT TYI1307018 INTUWH

€g51 ¥3IWIDIQ LS 40 SV SINVED HO SLOVHLNOD DNIAIZD3¥ NOILNLIISNI ONY AilD
*A81NNCY AS “636L-985L ONINNG NOIDIY NVII¥AWY 3HL NI AAILIV $1D3r0¥d G3ANNS TV NO L0433y

§3SVYISIA TYII4O0¥L NI DNMINIVHL ONV HOHVISIH ¥04 FWWYED0dd T¥133ds - OHMINVE GIHOM/JONN

313



13vd QNOJ3S - VIINZINIA
*31V1S 01IrNYL ‘ANlVd
-DI10YYI0AR DINOYMD 7 NOLLJ3dNI

vSYOVHD 40 A3A¥NS 3DNITVAINM A LIR-EL]
000" 0% 000°0Y - Qd3 OYILNOW-YOAON OI¥VQ ¥4 SAANY 507 30 GVAISIIAINN
viL

‘ySI713 "av :3SYIS1Q (SYDVHD 40
SISONOYIQ ¥0d SANCINHIAL ¢ 40
ai1314 &1 % 9¥1 NI NOILYNIVAS

000’0l - 000’01 ¥H2 HOSENH 30 Z3GN3W VSN ¥4
12
-MY¥D VWOSONVGAYL JO NOTLVILNIY

-34410 ¥ NOISTIALIQ 717130 40 1081 AVIVIVH

~NOJ 40 SHSINVHIEW 3VINDI10H yNovaY 031NN

005’1 000’ 005°9t YH2 OVaIV-130NVE 13vVivd dd 0808vdYD 30 QVQISHIAINN

35V3SIA «SYOVHD 40 OULNOD

3 IINVIIDIA NI NOILVLIDI1¥vd

ALINMAWOD KO S3IONLILLY

¥ SNOLLIGNOD TVI30S 40 133443

005 1Y 005 LY - LELS NO31-ONIDI¥A 0143804 ¥4

35v3ISIq ,SYOVHD 40 TOWLNOD
® JONVIIDIA NI NOILVAIDILIdVd

ALINNAWWOD NO S3ANLILELY SONVIVIOVHD SO1
- . ¥ SNOILIONGD TYIDOS 40 133443 SVIJNIII 30 Qv1Tnavd
000°€ 0oo'€ - HEL NO3T-ONIITY¥E 0LHIF0Y HQ . V13NZ3INIA 30 TWHINID QVOISHIAINA
S84L-YR6L 5861 g5l LN3N 103roud
WicL 139008 139009 -0dHO2 401D EESIANT TWAIININd NOLLNL1LSKI/AYLNNOD

(53v7700 SN N1 03SST¥dX3 SIUNDI4 VW)
GB5L YIBWIIIQ LE 4O SV SINVED ¥D SLOVHINOD DNIAIZIIY KOILINLILSNL ONV ALED
‘AYLNNOD A9 “S96L-%341 DNINNG NOID3Y NVDIN3WY IHL NI 3AIL0V §1I3rodd 43NN TIV HO 1¥0J3Y

S3SYISI0 WII0E1 N1 ONINIVEL ONY HI¥VISIH HOJ IWNVIOONd TVIDAJS - OHM/IINVE aTI0H/JANN

314



