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Poliomyelitis and Coxsackie Viruses Isolated from Normal Infants 
in Egypt,* (19964) 

JOSEPH L. MELNICK AND KARIN AGREN.~ 
Front the Section of Preventive Medicine, Yale University Sckool of Medicine, New Haven. 

In Egypt. poliomyelitis is most unusual in 
native adults and has been rarely reported at  
any age. Yet. as Paul(l,2) has pointed out, 
the endemic paralytic attack rate for this dis- 
ease in Egyptian infants is appreciable. Fur- 
thermore, a serological survey carried out on 
“normal” sera collected in Egypt in 1950, re- 
vealed that neutralizing antibodies to all three 
types of poliomyelitis virus are also acquired 
at an early age among native Egyptians. For 
type 2, more than 50% of infants have anti- 
bodies before they are 2 years of age, and for 
all 3 types 7 5  per cent or more before they are 
4 years old. Complement fixing antibodies, 
which are transient in poliomyelitis, were also 
measured in this population(3), and the re- 
sults supported the view that in Egypt infec- 
tion with poliomyelitis virus must be wide- 
spread in the early years of life. 

To extend these studies, 36 rectal swabs 
were collected in Egypt$ from normal babies 
between 6 and 12  months of age, i e . ,  at a time 
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in life when the studies referred to above indi- 
cated maximum prevalence of infection. The 
purpose here was to determine how frequently 
one might detect poliomyelitis virus (and 
other viruses) in the intestinal tract of normal 
infants. The samples were collected by Dr. 
Robert Ward, while in Egypt carrying out a 
study of the occurrence of poliomyelitis virus 
in flies(4), and were generously supplied to 
us. The swabs were tested not only for polio- 
myelitis virus, but for Coxsackie (C) viruses 
as well, and both viruses were found. 

Collection of specimens. Specimens were 
collected only from well children between 6 
and 12 months of age, who were inhabitants of 
villages in the neighborhood of Cairo, repre- 
senting an area under study by the Interna- 
tional Health Division of the Rockefeller 
Foundation. It was in this same district that 
specimens for the serological studies men- 
tioned above(2,3) had been collected. The 
swabs were placed in 1 ml of sterile water and 
frozen on dry ice. They were transported in 
the frozen state to New Haven where the 
laboratory studies were carried out. Sera from 
the children were also obtained, frozen soon 
after collection, and also transported on dry 
ice. 

Methods. After thawing, the fluid contained 
in each swab was expressed by placing the 
swab in the barrel of a 1 ml syringe and force- 
fully squeezing i t  with the piston. The ex- 
pressed fluid was added to the fluid in which 
the swab had been soaked, a total of about 
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TABLE I. Isolation of Viruses froin Egyptian 
In f a ii t s . 

Poliomyelitis Cossnckie Tissue culture 
Pool rirus virus :I gents * 

- A 
B 
c' 
D + 
E 
F 
( I  

l t  
I 
.I 

- 
- 

- 
- 
- - 

- +- - 
- - - 

- + __ 
Tot;ll 1/ I ( I  7 111 :  2 /1[)  

- On passage in tis-ue cultwe this agent became 
markedly cp t opatliogeiiic for inonkc!- tcsticula r 
fibroblasts. It  reiiiainecl iioiilmtliogenic. i l l  vivo for 
mice (infants and adults), Iiniiisters. and monkeys, 
and has not yet l ~ ~ c i t  itlviitifitd 

t This st w i l l  1)roducc.d inild fibroblastic degen- 
eration in monkey testicular cultures. Tissue cul- 
ture fluids produced paralysis with myositis in in- 
fant mice typical of Coss;ivkie viruses. The strain 
was subsequentl\- ideiitificd as helonging to the 
Boston tgpe(8 ) .  

The 7 positire pools coiitaiiied 16 individual 
samples. W i t w  these ~ v t w  ruii separately, 9 yielded 
positiw tests of C' virub,  .5 ga\c incoiiiplete tests, 
; i ~ d  12 were negative. 

- -  

1 ml being available from each specimen. 
The fluids were centrifuged for 13 minutes at  
18,000 rpm in the PR-1 refrigerated Inter- 
national centrifuge and the supernate saved. 
The 36 rectal specimens were made into pools, 
each containing material from 3 to 4 swabs. 
Before inoculation, a mixture of penicillin and 
streptomycin was added so that the inoculum 
contained 1000 units of each per ml. The 
pools were tested intracerebrally in monkeys 
for poliomyelitis virus and subcutaneously in 
1-day-old mice for C viruses. In addition the 
specimens were tested in roller tube cultures 
of monkey testicular tissue according to the 
methods previously described ( 5 ) .  Sera from 
the same 36 infants were each tested, in infant 
mice for the presence of C viruses, and in both 
infant and young adult mice for the presence 
of encephalitis viruses. The latter tests were 
run in view of the previous isolation of 3 
strains of West Kile virus from 'bnormal'' 
sera collected in this area in 1950(6). 

Results. As shown in Table I, one strain 
of poliomyelitis virus, 9 of Coxsackie virus, 
and an unknown agent were isolated from 
these normal children. 

Poliomyelitis virus as detected b y  monkey 
iiiocrrlation. Following in t racerebral inocula- 
tion in monkeys: the 10 pools \-ielded one, D, 
which was positive for poliomyelitis virus. 
\\'hen tested for cytopathogenicity in roller 
tube cultures of monkey testicular tissue, this 
sample was negative. 

Coxsackie viruses as detected by  mouse 
inoctrlation. The 7 pools which were positive 
for C viruses produced paralysis in infant mice 
3 to 9 days after inoculation. With several 
of the samples, all inoculated infant mice suc- 
cumbed. Lesions were typical ( 7 ) and limited 
to the skeletal muscle. The individual com- 
ponents of the 10 pools were then rethawed 
and run separately. Some of the pools con- 
tained more than one positive specimen; the 
7 positive pools were made up of a total of 26 
samples, and of these, 9 samples were positive, 
5 gave incomplete tests (all mice died without 
s i p s  of paralysis having been observed), and 
1 2  were negative. Seven of the Coxsackie 
strains were typed(8) : 2 belonged to Israel-7 
type, 2 to Texas-1, 1 to Tesas-15, 1 to Boston, 
and 1 to Type 3. 

Tissue culture studies. Of the 10 pools, two, 
B and F, produced cytopathic changes (fibro- 
blastic degeneration) such as have been previ- 
ously described for Coxsackie and poliomye- 
litis viruses, respectively, in monkey testicular 
tube cultures( 5). The agents were passed 
serially through 5 tissue transfers including 
1 5  changes of the fluid medium. Pools B and 
F had yielded positive tests for Coxsackie 
virus on direct inoculation into infant mice, 
and negative tests for poliomyelitis virus in 
monkeys. The members of the 2 pools were 
then run separately. 

In monkeys, the 4 components of pool B and 
the 3 components of pool F each gave negative 
tests for poliomyelitis virus. In mice each 
pool yielded one sample positive for C virus. 

The two agents isolated in tissue culture 
from pools B and F were tested in infant mice 
after 3 in nitro passages. The F agent was 
negative in 32 mice. On the other hand, the 
B agent produced paralysis in 33 mice, 18 of 
which had been inoculated intracerebrally and 
15 subcutaneously. Mice developed signs 
of disease on the 5th or 6th day, and histo- 
logical sections of 2 5  animals revealed typical 
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Coxsackie lesions in the muscles, with none 
present in the brain, spinal cord, or fat.O After 
2 passages in mice, the virus was titrated and 
yielded a LDSo of IO4.O. It was identified as 
belonging to the Boston type of Coxsackie 
virus both by neutralization and complement 
fixation tests( 8). 

In  tissue culture, the agent isolated from 
pool F produced definite fibroblastic degenera- 
tion by the 5th day which progressed to 
marked degeneration by the 9th day. It 
readily passed through an EK Seitz filter. 
Fluids harvested on the 5th and 9th days 
after inoculation of the culture tubes failed 
to produce disease or CNS lesions in 2 cyno- 
molgus and 3 rhesus monkeys inoculated intra- 
cerebrally. The agent remained nonpatho- 
genic for mice, both newborn and adult, and 
also for hamsters. Neutralization tests were 
carried out in tissue culture(5) using potent 
antisera to Types 1, 2, and 3 poliomyelitis 
virus, and ilone of the sera were able to inhibit 
the cytopathogenic effect of the agent. Obvi- 
ously this filterable agent requires more study. 

The sera of all 36 children failed to produce 
disease when tested individually by intracere- 
bra1 inoculation into 4-week-old Swiss mice 
(8 mice for each serum) and by intracerebral 
and subcutaneous inoculation into newborn 
mice (8 to 16 mice for each serum), indicating 
that they were free of lethal agents such as 
West Nile and Coxsackie viruses. 

Comment. These findings give additional 
support to the concept that poliomyelitis is an 
endemic disease of the tropics, and they sup- 
plement earlier studies( 2,3) indicating that in- 
fection with poliomyelitis virus may occur a t  
a relatively early age in Egypt. In addition 
to the previous serological evidence, we can 
now record the isolation, during a non-epi- 
demic time, of poliomyelitis virus from the 
intestinal tract of a supposedly normal infant 
in the area, representing one of the 36 infants 
tested. This observation is similar to that 
of Gear et d ( 9 )  who found 4 of 16 native 
infants in the Johannesburg area excreting 
virus at some period during the first year of 
life. As only one rectal swab was collected 

0 We are indebted to Dr. E. Manuelides for prepar- 
-- 

ing and examining these sections. 

from each child in the present study, this single 
positive among the 10 pools is of significance. 
Further evidence for the widespread preval- 
ence of poliomyelitis virus in the Cairo area 
is indicated by the ease with which Ward has 
been able to detect virus in flies trapped there 
(4). 

Within the last year or so, C viruses have 
been isolated in the Middle East from patients 
( lo ) ,  from Cairo sewage(ll), and from flies 
(4). A variety of types have been identified 
from these sources( 8). The present data indi- 
cate how common infection with these viruses 
may be in this area, which is similar to the 
experience of Measroch et al. who found that 
5 of 9 native South African babies tested were 
excreting C viruses in their feces( 12). Only 
one of their babies had an illness at the time of 
the collection of the specimens from which 
virus was isolated. 

One of the C viruses described in the present 
study (pool B )  is characterized by its cyto- 
pathogenic property in tissue culture. As 
few C viruses have this property, it is note- 
worthy that this one is antigenically related 
to the Boston type (Wieder strain) which has 
been found to produce cytopathic changes in 
roller tube cultures of human( 13) and monkey 
tissues ( 5 ) .  

The isolation of a filterable agent, as yet 
unidentified, depended upon the use of the 
new tissue culture technic( 13). Like similar 
agents recently isolated in the United States 
(S), the Egyptian agent is characterized by 
its cytopathogenicity for fibroblasts in mon- 
key testicular cultures, and its avirulence for 
monkeys, mice, and hamsters. Antisera to the 
three poliomyelitis virus types had no in- 
hibitory influence on it. The role of this 
agent in human disease is completely unknown. 
Somewhat similar agents cytopathogenic for 
human tissue cultures have also been isolated 
in Boston(l3). The relationship of the 
Egyptian agent to American ones with patho- 
genicity similarly limited to tissue culture re- 
mains for further study. 

Summary. Thirty-six rectal swabbings from 
normal Egyptian infants, tested singly or in 
pools representing material from 3 to 4 infants 
yielded I poliomyelitis virus, 9 Coxsackie (C) 
viruses, and 1 unidentified filterable agent. 
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Epidemic Influenza B and C in Navy Recruits during Winter of 1951-52. 
(1965) 
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(Introduced by Clayton G. Loosli.) 
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Recognition has recently been given to a 
strain of virus classified as "Influenza C" 
(1,2) but multiple isolations of strains of this 
type from a population during a single winter 
has not been previously reported.+ Four- 

*From Research Project. Bureau of Medicine and 
Surgery, Xavy Department. The views and opinions 
expressed herein are those of the authors and can- 
not be construed as reflecting the views of the Navy 
Department or of the Saval service a t  large. 
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is made to the follon.ing members of the Savy and 
civilian staff oi S.\MRU-4 for their share in these 
studies: T. €3. Gibbons, I. J. Green, R. I. Lytle, M. 

teen viruses, serologically related to earlier 
strains of influenza C, were isolated from 
Kavy recruits between January and April of 
1952. Evidence that these viruses were epi- 
demic should be of interest to others con- 
cerned with the etiology and epidemiology of 
influenza during the past winter. Epidemic 
influenza B occurred simultaneously in this 
population. Eleven influenza B viruses were 
isolated. 

Materials and methods. Observations on 
influenza have been made among recruits at 
the Naval Training Center, Great Lakes, dur- 
ing each winter since 1948. Continuing these 
observations during Xovember, 1951, and 
June, 1952, throat swabs for virus isolations 
and acute and convalescent sera were routinelv 

Turner. J .  E. Samsell. J .  L. Langdon, D. C. DeGeorge, obtained from Navy recruits hospitalized be- 
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School oi Hygiene and Public Health. 13 companies of recruits undergoing training 
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igan during March 1952 ( 5 ) .  valescent sera from patients experiencing 
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