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Relative Susceptibility of Young Mice and Hamsters to Coxsackie B-3 Virus. 
(26092) 

THEODORE BURNSTEIN (Introduced by 3%. 31. Sigel) 
Variety Children’s Rasearc-h Fozrndation, Mianti, Flu. 

Mice and hamsters are considered to be 
the experimental animals of choice for study 
of Coxsackie viruses. Much information has 
been published on the effects of these viruses 
on suckling mice. I t  is well known that for 
most strains of Coxsackie viruses the suscep- 
tibility of the mouse is inversely related to 
the age of the animal. Thus for isolation of 
these viruses from clinical specimens i t  is 
recommended that mice be less than 24 hours 
old( 1 ) .  

The utility of the hamster in studies on 
Coxsackie viruses has received little atten- 
tion. The purpose of the study reported 
here was to compare age susceptibility of 
suckling hamsters with that of mice to a 
strain of Coxsackie Group 8-3  virus. 

Methods. Virus. The 4560 strain of Cox- 
sackie B-3 virus was obtained from Dr .  R. 
H. Heubner of the N. I. H. with a history of 
9 passages in mice. A stock pool of a 10% 
virus suspension in physiological saline was 
prepared in the usual manner by injecting 
suckling mice intraperitoneally, harvestin? 
and processing carcasses a t  the time animals 
were moribund. I’irus was stored in a dry- 
ice chest. Aliquots of this pool which repre- 
sent 10th serial passage virus in mice were 
used for all titrations in Experiment I. An- 
other pool was prepared about a year later 
and this 11th passage virus was employed in 
all titrations in Exp. 11. Mice and hanz- 
sters. The TCR strain of mice was used 
throughout. I t  had been previously deter- 
mined that the susceptibility of these mice 
to the above strain of virus was about the 
same as that of CFW mice. Pregnant hani- 
sters were obtained from Lakeview Hamster 
Colony, Sewfield, N. J. and allowed to par- 
turate in our laboratories. Ages of all suck- 
ling animals were accurate to within L- 1 5  
hours. Experirneiztal procedure. Age sus- 
ceptibility of the hamsters and mice was 
compared by titrating stock virus in the vari- 
ous age groups of both species. At the time 

of titration animals of a given age were ran- 
domized by pooling and redistributing them 
back to dams. Usually a t  least 8 animals 
per dilution of virus were inoculated, but in 
a few titrations 2 unrandomized litters per 
dilution were used. Groups of hamsters and 
mice were injected intraperitoneally with 0.1 
ml amounts of the various dilutions of virus. 
Titrations were scheduled so that several dif- 
ferent age groups of each species were tested 
on the same day. A titration in younger ani- 
mals was included each day to ascertain that 
maximum infectivity of the stock virus sam- 
ple had been retained. Following inocula- 
tion animals were examined daily for 2 1  days. 
C‘riteria for infection were death or signs of 
neurological disturbance. Hamsters once de- 
veloping signs usually succumbed. A few 
mice in the “older” age groups showed only 
mild signs followed by recovery. Titers are 
thus expressed as 50% infectious doses, but 
since most sick animals eventually suc- 
cumbed, the infectious dose approximated 
the lethal dose. 

Both hamsters and mice showed 
essentially similar clinical responses to1 the 
infection. Few signs were noted prior to 
death of young animals receiving higher con- 
centrations of virus. Young animals receiv- 
ing higher dilutions of virus and older animals 
exhibited various manifestations of central 
nervolus involvement including tremors, in- 
coordination, hyperaesthesia in the early 
stages followed by depression, paralysis, coma 
and death. A few animals, especially mice, 
showed front leg paralysis involving one or 
both limbs. In hamsters the hiEd quarters 
were frequently paralyzed. 

Incubation periods were shorter in the 
hamster. Day-old animals receiving 10% 
virus suspension showed first signs 24 hours 
following injection while day-old mice simi- 
larly inoculated appeared normal until the 
3rd or 4th day after inoculation. 

Table 1, which presents typical titrations 

Results. 
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TABTJE I. Titration of Coxsackie R-3 Virus in Mice and  Hamsters. 

Virus log dilution -1 -2 -3 -4 -5 -6 -7 -8 

Mice- KO. infected* 8 8 8 5 0  
Tncuhatioii period (days) 4 5 '7 8 - 

Hamsters-Ko. infected" 8 8 8 8 8 7 4 1  
Incubation period (d:l~s) 1 2 2 3 5 7 7 8 

Eight aniimils \wre inoculated with each dilution of virus. 

in each species, illustrates the differences in 
incubation periods. Also shown is the 
greater sensitivity of the hamster. The titer 
in the 3 day-old hamster was 10-7.0 compared 
to  104.1 obtained in the 2-day-old mouse. 

Age-susceptibility comparisons are shown 
graphically in Fig. 1. The straight lines are 
drawn according to the method of least 
squares. Exp. I was completed about a year 
before Exp. 11. Both experiments show the 
greater sensitivity cf the hamster. Mice be- 
came refractory when they reached approxi- 
mately one week of age. In hamsters of the 
same age the virus titer was still quite high, 
Hamsters became refractory a t  about 12 
days. 

Discussion. The indicator for infection in 
these studies was clinical respon,se. I t  is 
probable that the susceptible period would be 
extended if subclinical infection were meas- 
ured as shown in studies by Hoiwes( 2) .  

The strain olf mice employed in these 
studies was possibly relatively resistant to the 
virus. However, in a few prelimin,ary tests, 
the CFW strain of mice appeared to be of 
about equal susceptibility. Thus, it  seems 
important to note that the hamster was the 
more susceptible species despite the fact that 
the strain of virus was adapted to the mouse 

EXPERIMENT I EXPERIMENT II 

AGE ( D A Y S )  
FIG.  1. Age-susceptibility of young hamsters a n d  
mice to (lossackie E-3 virus. Points indicate infec- 
tivity titer of stock virus in  the 2 species as in- 

fluenccci by age. 

and furthermore, that the inoculum employed 
was grown in mice. 

Although the present report considers only 
one type of Coxsackie virus, it  suggests that 
similar comparisons be made with other 
types. In  several preliminary titrations, it  
was noted that the hamster was more suscep- 
tible than the mouse to Coxsackie B-2 virus 
(Pcwers strain). For example, the titer in 
day-old mice for this virus was while 
in 10-day-old hamsters a value of 10-K.3 was 
obtained. 

Although tissue cultures are commonly em- 
ployed by diagnostic laboratories for isola- 
tion of viruses, not all Coixsackie virsues grow 
in cell cultures. It thus becomes necessary 
to test specimens in experimental animals. 
Most laboratories using mice for diagnostic 
purposes experience difficulty in having a 
supply of newly-born mice on hand. If the 
present observations hold true foir other Cox- 
sackie viruses, the mouse problem would be 
obviated. I)ay-dd hamsters could be ob- 
tained at  the first of the week and used 
throughout the week. The increased period 
of susceptibility of the hamster might also 
be useful in another way. It has been found 
that hamsters injected a t  5 days of age with 
inactivated preparations of 5 different types 
of Coxsackie B viruses were resistant to chal- 
lenge at  10 days with virulent homologous 
strains but were susceptible to heterologous 
types. This suggests that a challenge test 
could be developed for typing Coxsackie vi- 
ruses. 

Summary. Hamsters were more suscep- 
tible than mice to a strain of Coxsackie B-3 
virus. This was shown by comparing the re- 
sponse of these species to virus as influenced 
by age. At ai given age a stock virus prepara- 
tion showed a consistently higher titer in the 
hamster. Furthermore, the period of suscep- 
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Diets high in unsaturated fats and deficient 
in Vit. 1E are known to cause chick encephalo- 
malacia ( 1,2,3) which can be prevented by 
addition to the diet of tocopherols or specific 
synthetic antioxidants( 4.5.6) but not by 
selenium( 7,8).  As autosidation of unsatu- 
rated fats can readily occur in an environ- 
ment devoid of antioxidants, encephalomala- 
cia may represent the consequence of consum- 
ing peroxidized fat or may represent the re- 
sult of perosidation in oivo. Furthermore, it 
has recently been observed that inclusion of 
various oxidized fatty acids(9) or fat(  10) 
in the diet accelerates the incidence of the 
disease. The present study was designed to 
clarify the effect of oxidized fatty acids on 
development of encephalomalacia. 

A l c f h o d s .  To conipare the effect of \~irious 
oxidized fatty acids on incidence of cerebellar 
disorders, 4 groups of 4 to 8 one-week-old 
male chicks (New Hampshire Columbian 
cross) were fed ad libitum for 2 weeks a puri- 
fied diet(9) which contained 10% corn oil$ 
and 4 groups the same diet supplemented with 
8 mg 7* DL-a-tocopherol. The  diets were 
prepared daily. The oxidized fatty acids 
consisted of the hydroperoxide of methyl lino- 
leate ( 1 1 ) , the reduced hydroperoxide of me- 
thyl linoleate ( 12 ) ,  and methyl 12-oxo-cis-9- 
octadecenoate prepared from methyl ricino- 
leate( 13).  These preparations were eniulsi- 

* Supported by research grant f rom Kat. Inst. of 

t On leave of absence, Nagasaki T’niv. School of 

$ Mazola, furnished through coiirtcsy of Corn 

Health, U.S.P.H.S., L)qt .  of H.E.W. 

Med., hTagasaki, Japan. 

Products Refining Co., Argo, Ill. 

fied in chick serum (10 mg/ml) a t  approxi- 
mately 1000 rpm for 1 minute a t  0°C with a 
Teflon pestle homogenizer and 1 ml injected 
intravenously. After injection, the birds were 
allowed access only to water. When symp- 
toms of cerebellar disorders were observed, 
the birds were sacrificed for histological ex- 
amination (9).  

In another study, week-old chicks were 
divided into 12 groups of 6 to 12 birds each 
and fed ad libitum Vit. E deficient diets. 
These diets contained 35.30 or 11.77% soy 
( ADhl) protein, with or without inositol, 
ascorbic acid and varied amounts of stripped 
corn oils substituted into the diet a t  the ex- 
pense of glucose. The diets were prepared 
daily. Birds which had not shown symptoms 
of encephalomalacia after 1 week were in- 
jected intravenously with 10 mg of methyl 
linoleate hydroperoxide emulsified in 1 ml of 
serum. The effect of dietary pretreatment on 
the severity of cerebellar disorders induced 
by intravenous injection of the lipohydro- 
peroxide could thus be compared. 

Four groups of 16 chicks which had been 
kept on the high protein, Vit. E deficient diet 
(treatment 2) were also injected as follows: 
one, 1 ml of low density lipoproteins (Sf 20- 
400 class) obtained from chick serum( 14) ; 
two. 1 ml of the low density lipoproteins 
which had been denatured by heating for 1 
minute a t  100°C; three, 1 ml emulsified me- 
thyl linoleate hydroperoxide (10 mg/ml se- 
rum);  and four, 10 mg linoleic acid hydro- 

$ Corn oil stripped of vit. E by high vacuum dis- 
tillation, furnished through courtesy of Distillation 
Products, Inc., Rochester, N. Y. 


