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jury.” However, in the reports cited, the 
variety of tissue injuries studied included 
physical and chemical injuries, but not in- 
fectious “injury” per se, so they provide no 
evidence bearing directly on the question of 
altered resistance to infection in lathyrism. 
Thus, from the results of the present experi- 
ment on the immunologic response, there is 
no evidence that resistance to infection is 
altered in lathyrism. 

This last observation has led to recon- 
sideration of the original hypothesis, that 
lathyrism caused decreased resistance to in- 
fection. Reexamination of one of the early 
reports( 2 )  from which this hypothesis was 
formulated reveals that the experimental and 
control animals were fed different kinds of 
peas: lathyrus peas and edible peas. I t  is 
possible that the observed differences in the 
incidence of infection in the 2 groups were 
related to differences in the nutritional com- 
ponents of the 2 kinds of peas rather than 
to the presence of the toxic principle in the 
lathyrus peas. On the other hand, these dif- 
ferences may have been a fortuitous associ- 
ation, for the differences in incidence of in- 
fections originally observed in our own labo- 
ratory have disappeared. It seems reason- 
able, therefore, to doubt that resistance to 
infection is altered in lathyrism, until more 
evidence is available to support the proposal. 

Summary. The immune response to in- 
jections of human red blood cells was stud- 
ied in lathyritic weanling rats by direct ag- 
glutination and by electrophoretic analysis 
of serum globulins. No great differences be- 

tween the response of the lathyritic and the 
control rats were found by either study. A 
minor change in the histology of the spleens 
of the lathyritic rats is unrelated to the im- 
mune response. No evidence is found to sup- 
port the hypothesis that resistance to infec- 
tion is altered in lathyrism. 
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Production of T u m o r s  in  Syrian Hamsters Af ter  O r a l  Administration of 
Polyoma Virus.  (28435) 
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Pathologic Anatomy Branch, National Cancer Institute,* Bethesda, M d .  

Polyoma virus has produced tumors in inoculation in young adult hamsters pro- 
Syrian hamsters after inoculation by a va- duced only subcutaneous sarcomas( 2 ) .  Men- 
riety of routes. Subcutaneous inoculation of ingeal sarcomas were produced after intra- 
newborn hamsters resulted in production of cerebral inoculation of the virus in newborn 
sarcomas in the kidneys, heart, liver and *Nat.  Inst. Health, Public Health Service, Dept. 
subcutaneous tissues ( 1 ) , while subcutaneous of HEW. 
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hamsters (3) and epithelial lung tumors were 
produced after intratracheal inoculation in 
young adult hamsters (4). 

Recently, there has been considerable in- 
terest in the oncogenic properties in ham- 
sters of SV40, a virus of monkeys( 5,6). The 
simian virus has a number of properties 
which are similar to those of polyoma virus 
and both viruses have been classified in the 
“papova” group (Shope rabbit papilloma, 
human wart, polyoma, and SV40) (7). Since 
SV40 was present in some oral poliovirus 
vaccines and thus was inadvertently fed to 
large numbers of humans(8), it was of in- 
terest to determine the oncogenic potential 
of “papova” viruses when administered to 
animals by the oral route. This report de- 
scribes the results of oral administration of 
polyoma virus in Syrian hamsters. 

Materials and methods. Animals. Thirty 
male Syrian hamsters, 6 weeks of age, ob- 
tained from the Animal Production Unit of 
National Institutes of Health, were housed 
in plastic cages, fed Purina laboratory pel- 
lets and given water ad libitum. 

Virus. The strain of polyoma virus used 
was originally isolated in vitro from an ex- 
tract of a mouse parotid tumor using cul- 
tures of milk-adapted P388D l cells (9). It 
had been passaged 14 times in milk-adapted 
P388Dl cells, 5 times in P388Dl cells in 
40% pooled human serum and 60% mixture 
#199, and 2 times in trypsinized primary 
mouse embryo cultures maintained in Eagle’s 
medium with 5% horse serum. A virus pool 
prepared from the 2nd passage in mouse em- 
bryo cells was used in the present studies. It 
was titrated in milk-adapted P388D1 cell cul- 
tures and contained 108-l TCID50 per ml. 
Another virus pool prepared in a similar 
manner but not titrated was also used in 
the experiment. 

Control fluid. Discard medium (Eagle’s 
medium with 5% horse serum) from mouse 
embryo cultures not inoculated with polyoma 
virus was used as control fluid. 

Experimental methods. Virus was admin- 
istered orally to 20  hamsters by means of a 
curved pipette with the tip of the pipette 
placed in the esophagus. The virus pool was 
diluted 1 to 5 with mixture 199 and each 

animal was given 0.25 ml twice weekly for 
16 months. During the first 5 months of the 
experiment, the pool of known titer was used, 
and in the subsequent 9 months the untitered 
pool was used. Ten animals were given con- 
trol culture fluid by identical methods. 

Results. Fourteen weeks after initiation 
of the experiment, one of the 20 animals 
given virus orally was noted to have a sub- 
cutaneous tumor measuring 0.5 cm in diam- 
eter in the right scapular area. Two weeks 
later it measured 3.5 cm in greatest diam- 
eter. The animal was killed with ether and, 
a t  necropsy, the tumor was noted to be well 
encapsulated and soft. On section, i t  had a 
variegated surface with areas of glistening 
white homogeneous tissue and areas of hem- 
orrhagic necrosis. Microscopically, it was a 
sarcoma with histologic features similar to 
those previously described in subcutaneous 
sarcomas produced in hamsters inoculated 
subcutaneously with polyoma virus (2). 
There were no metastases and careful ex- 
amination of the gastrointestinal tract showed 
no tumors. Subsequently, 3 other animals 
in the group fed virus developed subcutane- 
ous sarcomas. Two of these were noted 18 
weeks after initiation of the experiment and 
one was noted after 44 weeks. These ani- 
mals were killed and necropsied but no evi- 
dence of primary tumors arising in the gas- 
trointestinal tract was found. 

One of the animals with a subcutaneous 
tumor had several small white nodules 1-2 
mm in diameter in the lungs. Microscopical- 
ly, these were bronchiolar and alveolar cell 
tumors similar to those previously described 
after intratracheal inoculation of polyoma 
virus in hamsters(4). They were probably 
the result of aspiration of the virus during 
the oral inoculations. 

Thirteen months after initiation of the ex- 
periments, 4 animals in the infected group 
with no evidence of subcutaneous tumors 
were killed and necropsied. They had no 
primary gastrointestinal tumors or tumors in 
other sites. Three animals in the infected 
group were found dead 15 months after initi- 
ation of the experiments, and they were also 
free of tumors at necropsy. During the 16 
month period, 4 animals were found dead 
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but partially eaten. Although no evidence of 
tumors was found in these animals, they 
could not be properly examined. 

Two of the control animals were sacrificed 
after 9 months of treatment and complete 
necropsy revealed no evidence of tumor. The 
remaining 8 animals given control tissue cul- 
ture fluid orally have remained well through- 
out the experiment and have no evidence of 
tumors. They will be observed throughout 
their lifespan as will the remaining 5 animals 
in the group given virus orally. 

Discussion. Although intracerebral inocu- 
lation of polyoma virus resulted in menin- 
geal sarcomas ( 3 )  and intratracheal inocula- 
tion resulted in lung tumors(4), no gastroin- 
testinal tumors have been produced after re- 
peated oral inoculation of the virus in Syrian 
hamsters. This. would suggest that the gas- 
trointestinal epithelium of the hamster is re- 
sistant to the oncogenic activity of polyoma 
virus; however, it is also possible that the 
exposure of the epithelium to virus was in- 
adequate, due, perhaps, to the protective ef- 
fect of the intestinal mucus or to some other 
local factors. 

I t  is of interest, however, that 4 of the 
20 animals given virus orally developed sub- 
cutaneous sarcomas similar to those produced 
by subcutaneous inoculation of the virus. 
This observation suggests that virus was ab- 
sorbed from the gastrointestinal tract and 
reached the susceptible subcutaneous tissue 
where it exerted its oncogenic activity. I t  is 
not known whether the virus could have been 
absorbed through intact gastrointestinal mu- 
cosa; however, the animals may have had 
mucosal erosions in the gastrointestinal tract 
at  some time during the experiment and virus 
might have been absorbed through such 
lesions. Care was taken to avoid traumatiz- 
ing the esophageal mucosa during the oral 
inoculations, and no esophageal lesions were 
noted in the necropsied animals; however, it 
is possible that minimal injury of the esopha- 
gus by the pipette may have produced a 
portal of entry for the virus. 

In view of the relatively low incidence of 
subcutaneous sarcomas in the inoculated ani- 
mals, the possibility that the tumors were 
“spontaneous” must be considered ; however, 

this seems unlikely. Dunham and Herrold 
studied 360 hamsters from the National In- 
stitutes of Health animal production unit and 
observed only one subcutaneous sarcoma ( 10). 
This occurred in an animal 27 months of age 
whereas the tumors described in our experi- 
ment appeared in animals less than one year 
of age. In our own studies of approximately 
2 0 0  Syrian hamsters inoculated with human 
tumor extracts, we have seen no subcutaneous 
sarcomas in animals less than one year of 
age. 

The fact that oral administration of chem- 
ical carcinogens may result in tumor induc- 
tion at  sites other than the gastrointestinal 
tract is well established( 11 ) . A similar phe- 
nomenon has been demonstrated with poly- 
oma virus in the hamster, and further studies 
of oral administration of oncogenic viruses 
seem indicated. 

Summary. Polyoma virus was administered 
orally to young Syrian hamsters twice weekly 
for 68 weeks. Four of the 20 animals de- 
veloped subcutaneous sarcomas 14, 18, 18 
and 44 weeks after initiation of the experi- 
ment. The tumors were similar to those pro- 
duced in hamsters by subcutaneous inocula- 
tion of the virus. The 4 animals with sub- 
cutaneous tumors and 7 animals from the 
infected groups without subcutaneous tumors 
have been necropsied, and no evidence of 
primary tumors of the gastrointestinal tract 
has been found. No tumors have been ob- 
served in the remaining animals in the group 
fed virus and in 10 control animals given 
tissue culture fluid free of virus. These find- 
ings indicate that although oral administra- 
tion of an oncogenic virus may not result in 
primary tumors of the gastrointestinal tract, 
subcutaneous tumors may be produced. 
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Effect of Sodium Diphenylhydantoinate on Ora l  Mucosa of Rats.* (28436) 

B. R. BHUSSRY and SAROJA RAO (Introduced by J. C. Houck) 
Georgetown University School of Medicine and Dentistry, Washington, D.C.  

The gingival hyperplasia resulting from 
dilantin therapy has been reported by var- 
ious investigators( 1-5). Shafer et al. (6) ob- 
served an increase in the tensile strength of 
healing skin wounds in dilantin treated rats. 
They suggested that this may be due to an 
increase in collagen synthesis accompanying 
the proliferative response of fibroblasts to 
dilantin therapy. No effect on the prolifera- 
tion of epithelial cells could, however, be 
noted. Houck et a l . (7)  have shown that 
dilantin administration to rats resulted in 
accumulation of super-normal amounts of col- 
lagen within the dermis. Shapiro( 8) reported 
acanthosis of the epithelium in human gin- 
giva but failed to observe any alteration in 
keratinization of this tissue. The purpose of 
this investigation was to demonstrate the 
effect of systemic administration of sodium 
dilantin on the oral mucosa of rats. 

Materials and methods. Five litters, each 
of 10 newborn albino rats, were used in this 
study. Beginning at  3 days of age, 8 rats in 
each litter were subjected every 3 days to 
intraperitoneal injections of 0.04 ml suspen- 
sion of 100 mg/kg body weight of dilantin 
sodium in isotonic saline. The remaining 2 
animals in each group received 0.04 ml of 
isotonic saline and were used as controls. 
The experimental rats in each litter received 
from 1-5 doses of dilantin s0dium.t Two 
dilantin treated animals from each litter were 
sacrificed by decapitation 6 days after ad- 

*This investigation was supported by a U. S. 
Public Health Research Grant from Nat. Inst. of 
Dental Research. 

t Parke-Davis (Sodium 5,s diphenylhydantoin- 
ate). 

ministration of the last dose. The controls 
were sacrificed at  corresponding intervals. 
The oral mucosa from the cheek region was 
removed and fixed in 10% alcoholic formalin. 
The tissues were processed by routine histo- 
logical procedure and embedded in paraffin. 
Serial sections were cut a t  6 p thickness and 
stained with Hematoxylin and Eosin, Mas- 
son Trichrome, Periodic Acid Schiff, and 
Mowry’s procedure for acid mucopolysac- 
charides. 

Results. No visible clinical changes were 
noted in the mucous membrane of the cheek 
of experimental animals. The initial histo- 
logical changes in the mucosa were observed 
in animals which had received only one dose 
of sodium dilantin (Fig. 1-2). An increased 
mitotic activity in the basal layer of the epi- 
thelium was noted. Intercellular edema with- 
in the epithelium appeared to have caused 
prominent spongiosis and acanthosis. There 
was an apparent disturbance in cornification 
resulting in parakeratosis. In animals which 
had received 4 doses of sodium dilantin (Fig. 
3 & 4), hyperplasia of epithelium was a com- 
mon feature. The new cells produced were 
devoid of nuclear detail. The rete pegs 
showed elongation and splitting. Occasional 
intertwining of the rete pegs produced iso- 
lated areas of connective tissue stroma among 
the epithelium. Unusually large numbers of 
discrete basophilic keratohyaline granules 
were diffusely distributed throughout the epi- 
thelial cell layers. This was always associ- 
ated with hyperkeratosis. Increased vascu- 
larity and scattered areas of chronic inflam- 
mation were sometimes observed in the con- 
nective tissue. Elevated fibroblastic activity 




