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Interference between polioviruses and other enteroviruses in 
the human intestine could be involved in reducing infant 
mortality from diarrhea. Such a reduction tias observed in 
Chile following massive vaccination of infants and young 
children with attenuated poliovirus strains. This raises the 
possibility that massive vaccination of this sort could be used 
as a nonspecific measure to.combat infant diarrhea of viral 
etiology. 

Infant diarrhea is a major health problem in 
many parts of the world, including the Western 
Hemisphere. For example, one report indicates 
that of one million deaths among children 
under 5 years of age in Latin America, 250,000 
were caused by acute diarrhea (14). 

Although the etiology of infant diarrhea is 
still an open question, infectious agents play ,a 
significant role (2, 3, 5-7, 11, 12). Among 
these, viruses are thought to account for rough- 
ly one-sixth of the cases (2, 3, 5, IO, 12, 16, 
17). There is also evidence suggesting that the 
pathogenicity of viruses is greater for infants 
during their first few months of life (2,Il, 12, 
16). It is noteworthy that three months is the 
age usually chosen for administration of the 
first dose of oral poliomyelitis vaccine. 

Known facts about interference between 
enteroviruses in the intestinal tract lead to the 
hypothesis that there may be a reciprocal 
relationship between viral diarrhea and polio- 
myelitis vaccination (4, 8, 13). If in fact the 
vaccine strains do interfere with enteroviruses 
endowed with pathogenicity, massive polio 
vaccination could reduce the spontaneous circu- 
lation of these pathogenic viruses, thus decreas- 
ing the morbidity and mortality produced by 
viral diarrhea. The account that follows pre- 
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sents laboratory and epidemiologic evidence 
that Sabin’s vaccine may have been involved in 
reducing infant deaths from diarrhea at a time 
when it was massively applied to check a 
poliomyelitis epidemic (8, 18). 

The Pathogenic Role of Vises 

Review of Previous Studies 

Although investigators have been able to 
show that some viruses can play an etiologic 
role in infant diarrhea (II, 12,16), it is hard to 
assess viral pathogenicity from the data sum- 
marized in Table 1. Among other things, these 
data indicate that viruses were recovered from 
healthy patients in almost the same proportion 
as from diarrhea patients, and that there were 
wide variations in the rates at which viruses 
were recovered by the different studies involv- 
ed. 

However, identification of numerous dif- 
ferent virus types in specimens from over 5,000 
persons permit the following conclusions: 

1) Although no single virus can be termed a 
“diarrhea virus,” with the possible exception of 
the Norwalk agent (5), there are virus groups 
(or even specific viruses) which, after close 
scrutiny, might be considered etiologic agents 
of infant diarrhea. Their degree of involvement 
can be analyzed on the basis of the data 
presented in Table 2. 

2) Since there appear to be several viruses 
with pathogenic ability (Table 2), it is logical to 
suppose that their specific participation in 

123 



124 PAHO BULLETIN . Vol. VIII, No. 2, I974 

TABLE 1 -Viruses isolated from children with diarrhea and from healthy subjects.a 

Investigators, year of 
publication, region 
studied, and reference 
numbers of published 
works 

Diarrhea patients Healthy subjects 

%s~L2 
Number Percentage 
positive positive ?%Y 

Number Percentage 
positive positive 

Ramos-Alvare’z and 
Sabin, 1958, USA (II) 
Several investigators 
and Cramblett and 
Siewers, 1964, North 
America and Europe 
(2) 
Ramos-Alvarez and 
Olarte, 1964, 
Mexico (12) 
Guardiola-Rotger et 
al., 1964, Puerto 
Rico (3) 
Parks et al., 1966, 
Pakistan (IO) 
Other investigators 
and Contreras, 1959 
to 1971, Chile (I, 8, 
9, 16) 

Total 

Mean % positive 

153 65 43% 

1,425 208 14% 

246 142 58% 

142 20 14% 

376 289 77% 

220 37 17% 

2,562 161 

29.7% 

100 13 13% 

1,508 159 10.5% 

158 21 13% 

73 3 4% 

466 370 79% 

713 107 15% 

3,OlS 673 

22.3% 

aMost of the subjects listed in this table were under two years of age and about half were under one year. 

diarrhea outbreaks changes with time and place. 
This would explain why in the past some 
workers have found Echoviruses playing a role, 
and other investigators-studying populations 
of similar age, and using comparable cell cul- 
tures and techniques-have detected other vi- 
ruses instead. For example, in one urban area 
surveyed during two successive summers, 
Echovirus- was identified as the causative 
agent-but only during one of the two summers 
involved (16). 

The Role of Echoviruses 

For roughly half the specimens cited in 
Table 1, antigenic classification of isolated 
viruses was carried out. That is, the viruses 
isolated from 2,512 out of 5,580 specimens 
were classified. The resulting classification, 
shown in Table 2, indicated the following: 

1) Echoviruses as a group were the agents 
most frequently isolated, constituting 153 of 
the 277 viruses classified. 

3) Research into possible synergism be- 
tween viruses and nonpathogenic bacteria has 
only begun (2, 3). In general terms, the study 
of pathogenic mixtures of microorganisms 
which by themselves are nonpathogenic could 
prove a fruitful field of investigation. 

2) A significantly higher proportion of 
Echoviruses were recovered from sick children 
than from healthy subjects. Specifically, Echo- 
virus types 8, 12, 14, and 20 were recovered at 
least four times more frequently from diarrhea 
patients. In addition, other studies have associ- 
ated Echovirus types 11, 18, and 19 with 
gastroenteritis-see the references cited by 
Cramblett and Siewers (2) and by Wu, et al. 
(16). 

4) Possible relationships between infant gas- 
troenteritis and Sabin’s widely used polio- 
myelitis vaccine have been mentioned only 
once in the previous studies referred to above 
(16). 3) The rates of Adenovirus and Coxsackie A 
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TABLE 2-Classification of viruses isolated from diarrhea patients and from healthy subjectsa 

Isolated from diarrhea patients ( I.364 specimens) Isolated from healthy subjects (1,148 specimens) 

No. of %positme Virus types isolated (and No. No. of %posltive Virus types Isolated (and No. 
isolatmns SpWtienS of isolations of each type) isolations SpeClmellS of isolations of each type) 

Echovirusb 153 1 1 .2%C 1(13).2(7),4(r),6(8),7(~7), 75 6.5% 1(12), 2 (6),4 (9, 6 (4)s 7 (8), 
8 (I&9 W, 11 (IO), 12 (14). 9 (3), 11 w,12 (3, 
14 (M), 19 (a), 20 (6) 14 (0, 19 (8), 20 (1) 

Adenovirus=’ 36 2.6%= 1 W> 2 (I),4 (51,s VI,6 0-h 6 0.5 % 1 (0 3 (0 
7 CO,10 (0, 12 (I), 19 (8) 

Coxsackle 
A vim& 

19 I .4%C 9(J), 18(7),20(6),21 (0, 5 0.4% 9 (0, 18 (I), 20 Lo 21 (0 
24 (1) 

Coxsackle 29 2 1% 1 (I),2 (4),3 (6), 4 (12), 37 3.2 f (3),2 (5). 3 cm 4 m, 

B virus’-’ 5 (5). 6 (1) 5 (6L6 (3) 

Poliovirus 40 2.9% 30 2.6% 

Unclassified 
viruses 

119 8.7% 34 3.0 % 

aDa’ta obtained from references 2, 3, IO. II, 12, 16. and 1% 
bEchovirus types are only cited when five or more isolations were obtained from one of the two groups of specimens exammed Others 

echovirus types found were types 3,s. 13, 15, 17,18,21,22,23, and 24 
CP < 0.001. 
d Not all the Adeno and Coxsackie A and B vruses isolated have been classified by type 

virus isolation from sick children (2.6 and 1.4 
per cent, respectively) were also significantly 
higher than the rates at which they were 
isolated from healthy subjects (0.5 and 0.4 per 
cent, respectively), but the total number of 
isolations was small. 

To sum up: there are good indications that 
some Echoviruses, particularly types 8, 11, 12, 
14, 18, 19, and 20, have pathogenic ability; to a 
lesser extent Adeno and Coxsackie A viruses 
may be implicated; the role of other enterovi- 
ruses remains uncertain. 

c( Age of Patients and Viral Pathogenic@ 

Another way of assessing the pathogenic role 

+ 

of viruses is to tabulate the rate of virus 
isolation with respect to the patients’ age. The 
data in Table 3 show that virus was isolated 
from 15 of 249 healthy infants under three 
months old (6 per cent). This proportion was 
significantly smaller ( P < 0.001) than the 
proportion of older infants (103 of 528, or 
19.5 per cent) from which virus was recovered. 
The latter (19.5 per cent) was close to the mean 
percentage of virus isolations from healthy 
subjects that is shown in Table 1 (22.3 per 
cent). 

In addition, virus was isolated from 27.6 per 
cent of 76 diarrhea patients under three months 
old, a proportion that differed significantly 
from the 6.0 per cent virus isolation from 

TABLE 3-The influence of infant age on recovery of viruses from diarrhea patients and control subjects. 

‘I 
Age 

Healthy subjects Diarrhea patients References 
Number Number Percentage Number Number Percentage providing this 
tested positive positive tested positive positive data 

< 3 months 249 15 6.0a9 b 76 21 27.6b 9, 12, 16 
>3 months 528 103 19sa 390 158 40.5 1.8,12,16 

“X2 for I5 w 249 and g is 24.880; thus P< 0.001. 

bX2 for -$ and 2 is 27.701; thus P< 0.001. 
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healthy infants. This 27.6 per cent was also 
close to the mean percentage of virus isolation 
from diarrhea patients that is shown in Table 1 
(29.7 per cent). 

The difference in the rates of enterovirus 
recovery from subjects of different ages shows 
that the intestinal tract of the newborn is 
progressively invaded by viruses-and suggests 
that some viruses have a pathogenic effect on 
young infants which they do not show in older 
subjects. 

Interrelationships between Enteroviruses and 
Poliomyelitis Oral Vaccination 

The data presented in Table 4 confirm that 
poliovirus vaccine strains do not multiply or do 

not elicit antibody formation if the intestinal 
tract harbors another enterovirus or if the 
patient has diarrhea when vaccinated. This 
makes it tempting to postulate that the reverse 
might also be true; i.e., that when poliovirus 
vaccine strains are actively multiplying in the 
intestinal tract it is difficult for another entero- 
virus to establish itself in the intestinal mucosa. 

This assumption was supported by the pat- 
tern of enterovirus isolations obtained from 
610 children with differing vaccination histories 
(see Table 5). A similar reduction in enterovirus 
isolations was observed by Hale, et al., after 
they used type 2 monovalent Sabin vaccine (4). 
However, Sabin, et al., found that enterovirus 
incidence appeared the same before vaccination 
and three months after rapid mass oral adminis- 
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TABLE 4-Effect of diarrhea and/or the presence of enteroviruses on infection with 
poliovirus vaccine strains and antibody response.a 

Infant’s condition 
when vaccinated 

Poliovirus isolations 
from fecal specimens 

Number No. of 
of infants positive 

tested isolations 

Antibody response to 
poliovirus in paired sera 

No. of paired No. of pairs 
sera tested with increases 

24 

I ‘. 

Healthy, no entero- 
virus present 
Diarrhea and/or 
enterovirus present 

135 52 288 158 

33 1 15 1 

aData obtained from references 8, 9, and 16. 

TABLE 5-Influence of Sabin vaccine on the rate of isolation of polioviruses and other 
enteroviruses.a 

Virus isolations 

Vaccination 
history 

of subject 

Number Poliovirus Other Enteroviruses 
of subjects 

tested No. of Percentage 
isolations of total No. of Pedfc;;;;s 

subjects isolations subjects 

Vaccinated 
< 60 days 

before 
219 61 28.0% 6 2.7% b 

Vaccinated 
> 60 days 

before 

Not vaccinated 

93 1 1.0% 18 19.0% 
14 

298 4 1.3% 37 12.4% 

n 

t 

aData obtained from references 9 and 16. 
bP < 0.001. 
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tration of trivalent vaccine in a tropical com- 
munity (13). 

Reduction of Diarrhea Deaths Following Mas- 
sive Poliomyelitis Vaccination 

If polio vaccine strains are able to interfere 
with the natural spread of enteroviruses up to 
60 days after vaccination, and if enteroviruses 
have some pathogenic role in infant diarrhea, 
the interference could eventually show up as a 
reduction in the number of infant deaths from 
diarrhea following a massive poliomyelitis vac- 
cination campaign that started before the peak 
of the diarrhea season. 

This situation existed in Chile when a mass 
vaccination campaign was carried out during 
1961 in order to check the worst poliomyelitis 
outbreak in the country’s recent history. The 
campaign, using type 1 monovalent vaccine, 
began in Santiago (18) immediately following 
the typing of virus isolated from healthy and 
sick children (8). Within I5 days (from 5 to 19 
December 1961) 85 per cent (411,706) of the 
estimated 479,246 children in Santiago be- 
tween three months and seven years old had 
received the Sabin type 1 strains. In the wake 
of this campaign, the number of reported 
poliomyelitis cases dropped from 230 for De- 
cember 1961 to 28 for January 1962 (18). 
Since the poliomyelitis outbreaks observed in 
Santiago from 1940 to 1960 reached their 
peaks in January (18), three or four hundred 
poliomyelitis cases were probably avoided. 

In 1962 the vaccination program was ex- 
tended to the whole country, covering a large 
proportion of the susceptible population. How- 
ever, impetus of the campaign had slowed 
appreciably, and during 1964 the vaccination 
program was poorly implemented. Presumably 
as a result, the number of poliomyelitis cases 
jumped from 115 in 1963 to 363 in 1964. 
After that, vaccination coverage improved, but 
there were still significant numbers of polio- 
myelitis cases every year from 1965 through 
1970, including 205 in 1970. However, the 
country did not experience the sort of increase 
in clinical poliomyelitis that was observed 

elsewhere (15), and the 1970 outbreak trig- 
gered another vaccination effort during 
1971-1972. The number of reported cases 
thereupon dropped to 53 for 1971 and 13 for 
1972, the latter being the lowest annual figure 
ever recorded. 

This massive, widespread distribution of 
poliovirus strains among infants, first the patho- 
genic strains responsible for the 1961 epidemic 
and then the attenuated vaccine strains, could 
possibly have reduced the number of deaths 
caused by diarrhea. Moreover, sufficient data 
are available to permit analysis of this pos- 
sibility . 

During the 13-year period 1955-1967, mor- 
tality data were processed in a comparable way 
every year by the Chilean National Health 
Service (see Table 6). This data indicates that, 
in comparison to the preceding six years and 
subsequent four years, the numbers of reported 
infant deaths from diarrhea in 1961-1963 were 
unusually low. Specifically, the country as a 
whole experienced about 800 fewer deaths of 
this kind per year during the period, and 
Santiago experienced about 300 fewer per year. 

This pronounced fall in the level of infant 
deaths from diarrhea was also reflected by a 
decline in the ratio of diarrhea deaths to infant 
mortality. This ratio, multiplied by 100, is also 
shown in Table 6. 

If the variation in this ratio were fortuitous, 
similar variation might be observed in mortality 
from other causes. Therefore, another common 
type of infant death caused primarily by 
infections, i.e., respiratory death, has been 
selected as an appropriate control. It should be 
noted that diarrhea and respiratory problems 
together accounted for about ‘half the infant 
mortality in Chile during the thirteen-year 
period studied. The relative contribution of 
each type of death to total infant mortality is 
plotted year by year in Figure 1. In contrast to 
the ratio for diarrhea deaths, the ratio for 
respiratory deaths underwent no major decline 
during the three years in question. 

The ratios plotted in Figure 1, as well as 
those for Santiago, are shown in Table 7, and a 
statistical analysis of them is provided in Table 
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TABLE 6-Infant deaths from diarrhea in Chile and in Santiago during the period 1955-1967. 

Year (period) No. of 
d2eygsa 

Chile Santiago 4~ 

Average Diarrhea deaths Average 
for each x 100 for each - 

Diarrhea deaths 
x 100 

period Total infant deaths period Total infant deaths 

1955 ’ 4316 \ 
1956 4341 
1957 (a) 4952 4949 (a) 16.2 1440 (a) 20.9 
1958 5616 ” 
1959 5094 
1960 5378 31 

I 
1 

3700 63) 11.7 1005 (b) 12.8 1. 

4462 (c) 15.4 1235(c) 18.1 

FIGURE I-Specific ratios of infant diarrhea 
deaths to total infant mortality (solid line) and of 
infant respiratory deaths to total infant mortality 
(broken Line) for Chile, 19551967. 

355 

1960 1965 Year 

8. A large and significant value of “t” is ” 
obtained by comparing the mean ratio of 
diarrhea deaths for 1961-1963 with the mean 
ratio of diarrhea deaths for other years, both in ’ 
Santiago and in the country as a whole. On the + 
other hand, the same comparison made for 
respiratory deaths in Chile yields a “t” value 
which is not significant. Since there is no rc 
cluster of three years with low ratios of 
respiratory deaths in Santiago, two succesive ’ 
years with low values, 1955 and 1956, were $ 
selected. However, the difference obtained by 
comparing these years with the others was not ’ 
significant. Lr 

Discussion and Conclusions 
f 

Numerous investigators have made sustained 2 
searches for infectious agents causing infant 
diarrhea, yet no such agents are found in about ?- 
half the cases. This is not surprising if we 
suppose that diarrhea is one of the reactions a 
young infant may have to disturbing environ- ’ 4 
mental factors, including lack of attention to 
his basic needs (physiological well-being, safety, 
and love). Such lack of attention could account .’ 
for some of those cases where no infectious 
agent is found, and it could cause a seasonally 
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TABLE 7-The ratios of infant diarrhea deaths and infant respiratory 
deaths to total infant mortality (Chile and Santiago, 19551967). 

Year 
Diarrhea deaths Respiratory deaths 

Total infant mortality x 100 Total infant mortality x loo 

Chile Santiago Chile Santiago 

1955 15.3 
1956 15.8 
1957 16.5 
1958 17.6 
1959 16.4 
1960 15.8 
1961 11.5 
1962 12.0 
1963 11.7 
1964 15.5 
1965 14.4 
1966 15.9 
1967 15.8 

19.0 
20.2 
20.7 
24.7 
20.2 

- 
12.8 
12.7 
12.9 
18.6 
18.4 
18.7 
16.7 

28.4 
29.2 
29.7 
29.5 
31.2 
29.2 
29.8 
29.3 
31.1 
28.0 
28.4 
28.9 
27.3 

22.8 
22.5 
24.2 
23.6 
23.6 

- 
26.9 
22.3 
26.1 
24.8 
23.5 
25.1 
24.6 

TABLE g-statistical analysis of data shown in Table 7. 

4 

R 

c 

Diarrhea deaths 

Years 

1955-1960 
and 

1964-1967 

1961-1963 

Chile Santiago 

Mean 
ratio “t” test P Years Mean 

ratio “t” test P 

19.55-1959 
and 19.7 

1964-1967 
8.383 -c 0.001 5.283 <O.OOl 

1961-1963 12.8 

Years 

1955-1960 
and 

1964-1967 

1961-1963 

Respiratory deaths 

Chile Santiago 

Mean 
ratio “t” test P Years Mean 

ratio “t” test P 

1957-1967 24.5 
29.0 

I 1.615 > 0.10 1.711 >O.lO 

30.1 I 19551956 22.6 

independent number of diarrhea cases and even 
diarrhea deaths. Although this concept of in- 
fant behavior and gastrointestinal troubles is 
being shared by more and more pediatricians, it 
of course does not exclude the need to con- 
tinue the search for an infectious etiology. 

The studies reviewed here indicate that 
viruses probably do play an etiologic role ‘in 
some cases. Although this role is seen as varying 
widely for different places and different times, 

it is possible to estimate that viruses could 
account for about one-sixth of all cases of 
infant diarrhea. An estimate similar to this was 
made in a WHO report in 1964 (14). 

During 1961-1963 the number of diarrhea 
deaths in Chile declined by about 15 per cent 
(see Table 6). If this difference represents cases 
prevented by massive polio vaccination, as 
postulated in this paper, the similarity in the 
two proportions reinforces the idea that about 
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15 per cent of infant diarrhea cases could have 
a viral etiology. Although it is difficult to 
rigorously determine which viruses are able to 
produce a pathological effect in the gastrointes- 
tinal tract, accumulated experience points to 
several Echoviruses as very likely etiologic 
agents. As previously mentioned, some Adeno 
and Coxsackie A viruses may also be impli- 
cated, but their contribution seems smaller 
because of the smaller number of cases in- 
volved. ’ 

One factor worth emphasizing is that the 
pathogenic role of viruses seems to be greater 
for the younger infant. Thus viral diarrhea 
could provide another demonstration of the 
well-known fact that human responses to many 
viruses change with age. In this case the change 
would be from susceptibility in the young 
infant, as suggested by the data in Table 3, to 
resistance later on, as suggested by the fact that 
the same viruses isolated from sick younger 
infants are also isolated from healthy older 
infants. 

This susceptibility could be due to lack of 
specific immunity. Since many antigenic types 
of virus are involved, it is very likely that at any 
given time some neonatal intestines are not 
protected by maternally transmitted IgA. This 
theory of age-related change, based on immu- 
nologic phenomena, seems to account for most 
of the events observed. However, there appear 
to be other contributing factors, one of which 
could be viral interference. That is, the presence 
of one viral species in the human gut, whether 
pathogenic or not, could prevent the multiplica- 
tion of a second viral species. The fact that 
enteroviruses interfere with poliomyelities live- 
virus vaccination (4, 8, 13) and the fact that 
poliovirus vaccine strains interfere with sponta- 
neous circulation of enteroviruses (see Table 5) 
support the idea that viral interference in the 
human intestine has a bearing on resistance to 
disease. 

We have shown here that there was a 
sta!!istically significant decline in the number of 
infant deaths from diarrhea in Chile during the 
three years 1961, 1962, and 1963. These years, 
particularly 1961, were characterized by wide- 

spread dissemination of poliovirus strains 
among infants and young children. The polio- 
myelitis outbreak that began in October 1961 
involved thousands of children, so that by 
December virulent type 1 strains had spread 
very widely through the capital city and neigh- 
boring areas accounting for roughly a third of 
the country’s population. While this sponta- 
neous virus spread was still on the upswing (the 
epidemic was expected to peak in January-18), 
a massive 1 S-day poliomyelitis vaccination cam- 
paign was carried out. A similar pattern of 
virulent and attenuated poliovirus circulation 
was observed in other urban areas three to four 
weeks later. Since people constituting a large 
share of the susceptible population had polio- 
virus strains multiplying in their intestines for 
three or more weeks, the interference phenome- 
non could have reduced the spontaneous circu- 
lation of other enteroviruses to a negligible level 
for at least 60 days (see Table 5). 

Thus, if some infant diarrhea were being 
caused by pathogenic viruses, and if the spread 
of these viruses was limited by extensive circu- 
lation of polioviruses, a reduction in diarrhea 
morbidity and mortality would be a logical 
result. It follows that the massive circulation of 
polioviruses in 1961 and the forementioned 
decline in the number of deaths from diarrhea 
could be related. 

Of course, this decline in the number of 
infant deaths from diarrhea could have been 
partly or entirely due to other factors such as 
climate, use of some new therapy, substantial 
improvement in the availability of health facili- 
ties, etc. These factors are difficult to rule out, 
but there are three relevant points that should 
be stressed. These are: (1) no decline was 
observed in the number of respiratory deaths 
occurring during these 13 years, and the three 
general factors just mentioned could in most 
cases be expected to affect respiratory deaths as 
well; (2) the reduction observed in the number 
of diarrhea deaths spans only three years, after 
which the reduction disappears; and (3) there 
is no obvious indication of change or transient 
alteration in any other apparently related fac- 
tor. 
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Since it is necessary to protect infants tion of the susceptible population, starting with 
against poliomyelitis, it would seem appropriate infants in their first month of life, before the 
to sum up by saying that wherever possible it summer temperature increase occurs. 
would be desirable to carry out massive vaccina- 

SUMMARY 

It is well-known that enteroviruses interfere 
with multiplication of attenuated poliovirus 
strains in, the human intestine. However, it also 
appears that the reverse is true, i.e., that 
attenuated polioviruses in the intestine can 
interfere with other enteroviruses. This article 
proposes that such interference could be in- 
volved in a decline in mortality from infant 
diarrhea that was observed in Chile during the 
period 196 1-l 963, immediately following a 
massive poliomyelitis vaccination campaign. 

It has been estimated, on the basis of a 

worldwide review of available information, that 
viruses could account for up to one-sixth of all 
cases of infant diarrhea. Echoviruses appear to 
play a major pathogenic role, and Adeno and 
Coxsackie A viruses may also be implicated. 
Infants below three months of age are particu- 
larly susceptible. 

On the basis of this evidence, the author 
suggests that mass administration of Sdbin 
poliomyelitis vaccine to young infants might 
serve as an effective nonspecific measure to 
prevent infant diarrhea of viral etiology. 
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