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17186. A Virus Isolated from Patients Diagnosed as Non-Paralytic Polio- 
myelitis or Aseptic Meningitis.” 

JOSEPH L. MELNICK, ERNEST W. SHAW,+ AND EDWARD C .  CURNEN. 
Front the Section of Preventive X e d M w  nn.d ‘Departwnt of Pediatrics, Yale  Uniuersity School 

of Medicine, S e w  Haven, Conir. 

It is the purpose of this report to describe 
the isolation of a filtrable agent from patients 
with an illness resembling non-paralytic polio- 
myelitis which occurred during 1948 in 
southern New England, The virus was sought 
following the report by Dalldorf and Sickles,l 
and is apparently similar to that which they 
obtained from the feces of 2 patients diagnosed 
as paralytic poliomyelitis. Like their agent, 
the virus infected newborn albino mice and 
produced in them weakness and paralysis ac- 
companied by diffuse myositis. 

The following aspects of work with this 
virus will be described: 
(1) recovery of the virus from the feces of 
patients and its neutralization by their sera: 
( 2 )  description of the experimental disease 
and some properties of the virus; 
(3  ) inapparent infection of chimpanzees; 
(4) accidental infection of man; 
( 5 )  occurrence of the virus in “poliomyelitis” 
patients in Ohio and Xorth Carolina as well 
as in New England: 
( 6 )  occurrence of the virus in extra-human 
sources (sewage and flies) : 
(7) immunological types of the virus. 

( I )  Isolation of virus from patients diag- 
nosed as having non-paralytic poliomyelitis or 
aseptic meningitis. During the summer and 
fall of 1948 samples of feces were collectsed 
from 16 representative patients from Connec- 
ticut and Rhode Island, 13 of whom presented 
clinical features consisbent with non-paralytic 
poliomyelitis (Table I). and 3 of whom had 
definite muscle weakness and were diagnosed 
as paralytic poliomyelitis. The fecal samples 
from these 16 patients were tested in monkeys 

*Aided by a grant from the National Founda- 

t National Research Council Fellow in  Mtdical 

1 Dalldorf, O., and Sickles, (3. M., Science, 1948, 

t io t i  f (I r Infantile Faralysis, Inc. 

Sciences. 

108, 61. 

for poliomyelitis virus and were a h  examined 
for the agent infectious for newborn mice. 

Fecal samples from 5 (Nos. 1-5) of the 13 
patients with non-paralytic illnesses p r o d u d  
disease in newborn mice, but not in monkeys. 
From one to 4 rhesus monkeys (Macaca mu- 
la t ta)  were used to test each of these samples 
for poliomyelitis virus with negative results. 
Furthermore the strains recovered in newborn 
mice were tested in 8 additional monkeys and 
again the results were negative. The new 
virus was also found in the feces of 2 patients 
(No. 18-19) diagnosed as “fever of unknown 
origin”. Lumbar puncture was done in only 
one of thle latter patients and there was no 
pleocytosis. 

The new virus has not ‘been recovered by 
blind passage of brains of normal newborn 
mice, nor from separate fecal samples of 29 
patients in New Haven with various other 
infectious and non-infectious diseases. 

Fecal samples from *two of the patients with 
non-paralytic disease (Nos. 11-1 2)  yielded 
poliomyelitis virus when inoculated into 
monkeys, but did not produce disease in new- 
born mice. The 2 strains of poliomyelitis virus 
were typical; they were pathogenic for 
monkeys but not fur cotton rats or )mice (3 
week old as well as nedmrn).  Samples of 
feces from the 3 patients with clinical paraly- 
tic poliomyelitis (Nos. 13-15) failed to yield 
an agent when tested in either monkeys or 
newborn mice. 

Tests for neutralization of the new virus 
with acute and convalescent sera of the pa- 
tients revealed that:-(i) the sera of 7 
patients (Nos. 1-5, 18,19) from whom the 
new agent was isolated, neutralized the virus 
(neutralization index from 1,000 to 10,000) 
in lthe convalescent stage and to a lesser degree 
in the acute stage; (ii) the con,valescent sera 
frobm 5 other patients (Nos. 6-10) with now 
paralytic illnesses also neutralized the virus; 
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346 VIRUS FROM NON-PARALYTIC POLIOMYELITIS PATIENT 

F I G .  1. 
Two litter mates, tlie niuuse on the left, with paralysis of both legs and right arm (wrist- 

drop), tlir one on the right without signs of diseuse. Virus wa5 inoculated intracerebrally and 
intrap"'itoneal1~ on the 3rd day of life. Illness was first iioted 6 days later when the photo- 
graplis m r e  taken, 

FIG. 2. 
Myositis in  paralyzed limb of 8-day-old mouse, sacrificed on the first day of 

paralysis. This animal was inoculated by the intracerebral and intraabdomind routes 
within 24 hours after birth. The photomicrogrph was taken at 155 X magnification. 

(iii) the convalescent sera of the 3 patients 
diagnosed as paralytic poliomyelitis and the 
serum of the 2 non-paralytic patients from 

whom poliomyelitis virus was isolated, all 
failed to neutralize the virus. The results of 
complement fixation tests with sera from these 
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patients indicated that mumps virus was not 
the etiological agent of their illnesses. 

( 2 )  Description of the experimental disease 
and some properties of the virus. Swiss mice 
generally between the 1st and 2nd day of 
life have been used. Infectivity titers have 
Fanged from 11Ct5 to 1C6 with suspensions of 
brain and slightly higher with suspensions of 
muscle. The mice have been inoculated intra- 
cerebrally and/or intraperitoneally. Signs of 
disease have appeared within 2 to 10 days, 
manifested by weakness and paralysis of one 
or more extremities (Fig. 1) and followed by 
death generally within 24 hours. In very 
young mice nlarked ataxia m y  be the only 
sign befope death. The outstanding patho- 
logical finding has been an extensive .myositis 
in the skeletal muscles especially of the limbs 
(Fig. 2) .  In some mice lesions have been 
noted in the heart muscle and in the brain. 

Aerobic and anaerobic cultures of suspen- 
sions of tissues used for passage have shown no 
bacterial growth on ordinary media. The 
agent as it occurs in human feces and in 
m o w  brain used for passage, has been passed 
through a tested, Corning, bacterial, glass- 
fritted filter. The agent is resistant to the 
action of ether, penicillin, streptomycin and 
chloromycetin. I t  has failed to produce dis- 
ease in 3 week old’ mice, cotton rats, snowball 
rats, albino rats, hamsters as well as in young 
adult mmk’eys. 

Studies on the distribution of the virus in 
newborn mice indicate h t  it is widespread at 
the time of paralysis; it has been recovered 
from the blood, brain, muscles, heart, liver, 
spleen and also from the intestinal contents. 
That the agent recovered from this latter 
source was not Theiler’s TO virus was indi- 
cated by its lack of pthogenicity for 3 week 
old mice. 

Preliminary data on sedimentation suggest 
that the agent is one of the smaller viruses. 
Thus, although sume of the virus may be 
thruwn down together with the particles which 
sediment at 18,000 r.p.mb. for 30 minutes ( 6  
inch rotor), most of the virus remains in the 
supernatant fluid. I t  may be sedimented 
readily a t  36,000 r.p.m. for 60: minutes. 

Neutralization tests have been carried out 

in newborn mice by the intraperitoneal route. 
It was found that the virus is readily neutral- 
ized by homologous antiserum prepard by 
repeated inoculation of mice or monkeys. I t  
is cot neutralized by antiserum from animals 
hyperimmunized against the following viruses; 
poliomyelitis (Lansing strain, North Carolina 
1948 strain, Texas 1948 strain), Theiler’s FA 
and GDVII strains of mouse enlcephalomy- 
elitis virus, mumps, herpes, lymphocytic 
chorbmeningitis, encephalomyocarditis, loup- 
ing ill, Venezuelan equine encephalitis, and 
Newcastle disease. 

(3) Infection of chimpanzees. As men- 
tioned above, rhesus mmkeys do not appear 
to be susceptible to inflection with this virus 
when inoculated intrawrebrdly, intrapkri- 
tonally, intramuscularly, intracutanmusly or 
subcutaneously. Two chimpanzees were each 
given one ma1 administration of the virus. No 
clinical signs of illness developed. However, 
virus was recovered from their feces for 12 
days after the feeding and from their throats 
on the Sth, 6th and 8th days. Neutralizing 
antibod,ies, absent before exposure to virus, 
were present on the 14th and 28th days. 

(4) Accidental infection of man. One of 
the physicians engaged in work with this agent 
developed a vague febrile illness of 8 days 
duration which was diagnosed as “fever of 
unknown origin.” The only suggestion of 
involvement of the central nervous system 
was minimal stiffness of the back; a spinal 
tap was not done. Virus was recovered from 
the feces and nasopharyngeal washings during 
the acute illness. Neutralizing antibodies 
were not found in serum collected ,before or 
during the early acute phase of illness, but 
appeared in increasing titer during convales- 
cence. The neutralization index on the 43rd 
day after onset of illness was 10,000. 

( 5 )  Occurrence of the virus in “poliomyeli- 
tis” patients in Ohio, 1947 and North Caro- 
lina, 1948. Samples of feces collected from 
different parts of the country and frozen since 
collection were also examined for the virus. 
It was not found in p l e d  specimens collected 
during 1944 from patients with paralytic 
pliornyelitis in New York City, nor from 
similar specimens collected from patients in 
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Los Angeles, California In 1948. These 
pooled samples were proven by monkey in- 
oculation to contain poliomyelitis virus. The 
new virus, as well as poliomyelitis virus, was 
isolated from pooled fecal samples of 6 pa- 
tients who had non-paralytic poliomyelitis in 
1947 in Akron, Ohio. Both viruses were also 
present in pooled fecal samples collected in 
1948 $from patients with paralytic poliomyeli- 
tis in Winston-Salem, N. C. -4n ultracentri- 
fuged concentrate of the Winston-Salem 
specimens had titers of lc)r3 for poliomyelitis 
virus in monkeys and of 10-3.5 ior the new 
virus in newborn mice. 

( 6 )  Occurrence of the virus in extra-human 
sources. The virus has been sought in samples 
of the sewage from 6 cities, 3 situated in 
Connecticut (Hartford, Norwalk, Xew Hav- 
en) and 3 in North Carolina (Greensboro, 
High Point, and Winston-Salem), and in non- 
biting flies trapped in 2 of these cities. In  
the summer of 1948 ”mild poliomyelitis” ap- 
peared to be prevalent in Connecticut, and a 
severe epidemic of cllassical poliomyelitis oc- 
curred in North Carolina. As already men- 
tioned, the new virus was isolataed from pa- 
tients in both areas. 

The new virus was found in the sewage of 
all of the above 6 cities during some part of 
the summer and fall of 1948 and usually 
several serial samples from each city were 
positive. Serial sampling during the winter 
has for the most part been negative but the 
data are too few to indicate whether the 
occurrence of the virus in sewage follows the 
seasonal pattern of poliomyelitis 

Tests of flies from the above areas for the 
presence of the new virus have not yet been 
completed, but thus far 2 isolations have been 
obtained, one from flies trapped in August, 
1948 in Hartford, Connecticut and another 
from flies trapped in July, 1948 in High Point, 
K. C. In  addition to studying this material 
from Connecticut and North Carolina, flies 
from Texas were dso examined. These were 
trapped serially in 1948 during an epidemic 
of poliomyelitis in the lower Rio Grande 

1942, 75, 1. 
2 Trask, J. D., and Paul, J. R.? 6. Exp.  M d . ,  

3Melnick) J. L., Am. J .  Hygiene, 1947, 46, 240. 

Valley.: From sobme batches of flies, sepa- 
rated according to species, both the new virus 
and poliomyelitis virus have been. isolated. 
Other batches of flies have yielded either one 
virus or the other, and many batches have 
yielded neither virus. The species of flies 
which have given positive tests for both 
viruses are (a) Musca domestica, (b) P h e -  
nicia sericata and P.  pallescens, and ( c )  Sar- 
cophagula and Sarcophaga spp. The two 
viruses ($poliomyelitis and the new virus 
isolated in mice) even when obtained f r m  the 
same batch of flies do not appear to be re- 
lated by the tests we have thus far used (hust 
range, virus neutralization by hyperimmune 
sera.) 

( 7 )  Immunological types. By means of 
cross neutralization tests, i t  has been found 
that two strains of the murine infecting virus 
isolated from patients in New Haven are re 
lated to each other as well as to a strain 
isolated from Hartford sewage. Furthermore 
a strain from Texas flies was found to be re- 
lated to a North Carolina sewage strain, but 
not to the Connecticut strains. Thus each 
strain was readily neutralized by homologous 
hyperimmune sera, but antisera against Con- 
necticut strains failed to neutralize the Texas 
virus, and, in similar fashion, Texas antisera, 
had no effect on the Connecticut virus. 

Summary. This paper reports the isolation 
of a filtrable virus from the feces of patients 
diagnosed either as non-paralytic poliornyeli- 
tis or aseptic mensingitis and from 2 ptients 
with “fever of unknown origin.” The agent 
is si<milar to that reported by Dalldorf and 
Sickloesl in producing paralysis with moysitis 
in newborn mice. The recovery of virus was 
correlated with the appearance of neutraliz- 
ing antibodies in the patients’ sera. At least 
two immunological types of the virus exist. 
The virus was widespread in this cuuntry 
during the summer of 1948 having also been 
isolated from the sewage of a number of 

$ The flies in Texas were caught and identified 
by Dr. Richard P. DOW, Entomologist, and Staff, 
attached t o  the Dysentery Control Project, U. S. 
Public Health Service. They were collected as a 
part of field studies on epidemic poliomyelitis 
being carried out by this unit. 
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cities and from flies collected in widely tration of the virus. A laboratory worker 
separated areas. Subclinical infection may h'as been accidently infected with the virus. 
be producd in Oral adminis- Received June 13, 1949. P.S.E.B.M., 1949, 71: 

17187. Effect of Phenergan (N-Dimethylamino-2-Propyl-l-Thiodiphenyh- 
mine, 3277 RP) on the Arthus Reaction in Rabbits. 

BARUJ BENACERRAF AND EDWARD E. FISCHEL.~ (Introduced by R. F. Loeb.) 
From the Departmats of Neurology and Medicirto, Columbia University College of Physiciam 
c672cz Surgeons, the Newotogiml Imtitztte, and the Edward Daniels Fmllcner Arthritis Gl iwk ,  

Presbyterian Hospital, New Pork City .  

The so-called antihistaminic compmds 
have been of great value in that they have 
made possible the study of various biological 
phenomena, principally those related to hista- 
mine reactions, and the treatment of hkta- 
mine-like allergies. As yet, none of the anti- 
histaminics have been found to be effective 
in modifying the necrotizing type of allergic 
reactions. The lack of effect of pyribenzamine 
on the Arthus phenomenon and bacterial al- 
lergic reactions has been sep0rted.l The 
present study is presented because an unusual- 
ly potent antihistaminic, possessing, in addi- 
tion, ;pro,perties apparently unrelated to its 
antagonism to histamine, has been found ef- 
fective in inhibiting the Arthus reaction. 

The Fourneau c ~ r n p u n d s ~ * ~  and antergan2 
were modified to produce phenergan, N-di- 
mhethylamino - 2 propyl - l-thiodiphenyla- 
mine, (3277 RP) which was extensively 
studied by Halpern.5*6J In addition to being 

* Work done during the tenure of a Life Insur- 
ance Medical Research Fellowship. 

Aided in part by a grant from the Masonic 
Poundation for Medical Researeh and Human 
Welfare. 

lEsche1, E. E., PEOC. Soc. EXP. BIOL. AND 

MED., 1947, 66, 537. 
2 Halpern, B. N., Comp. r. SOC. de Biol., 1946, 

14Q, 361. 
3 E'ourneau, E., and Bovet, D., Arch. IBtern. 

Pharmacol. et Ther., 1933, 46, 178. 
4Staub, A. M., Ann. Inst. Pastew, 1939, 83, 

400, 485. 
5 €€alpern, B. N., Arch. Intern, Pkmmwot. 6.t 

Ther., 1947, 74, 314. 
GHalpern, B. N., J .  Allergy, 1947, 18, 263. 

30 times more effective than antergan in pro- 
tecting guinea pigs against histamine, phener- 
gan apparently protects capillaries against 
injury by various noxious stilmuli?-12 TZle 
drug was kindly given for this study by Dr. 
B. N. Halpern. A quantitative technic for 
the (induction of the Arthus reaction with 
known quantities of a single antigen and its 
homologous antibody has been described.lJ3 
This method was employed in the present 
study. 

Experimental. Arthus reactions were simul- 
taneously induced in untreated control rab- 
bits and in those treated with varying amounts 
of phenergan (25 to 100 mg/kg). I n  pre- 
liminary experiments, the Arthus reaction was 
induced in multiple sites in 9 albino rabbits 
by the l'ocal injection of anti'body and of anti- 
gen as previously described.l I t  was found 
that 75 mg/kilo of phenergan in slaline intra- 
muscularly prevented the develo;>ment of a 
severe Arthus reaction. The technic fur pro- 
ducing the Arthus reaction was then modified 
by thle administration of the antigen intraven- 

THalpern, B. N., Adtn AllergologiCa, 1948, 1, 3. 
SHalpern, B. N., and Cruchaud, S., Comp. P. 

BHalpern, B. N., Hamburger, F., and Cruehaud, 

10 Halpern, B. N., and Cruchaud, S., Gomp. r. 

11 Hamburger, J., Halpern, B. N., and Ned, Z., 

12 Halpern, B. N., personal communication. 
13Fisehe1, E. E., and Kabat, E. A., J. Immunol., 

Soe. de B i d ,  1947, 141, 1038. 

S., dcta Allergologica, 1948, l? 97. 

Acad. des Sciences, 1947, S, 1194. 

Comp. r. SOC. de Bid. ,  1948, 14.53, 183. 

1947, 55, 337. 




