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Effect of Castration upon Susceptibility to MEFl Pdiornyelitis Virus 
Inoculated Intraperitoneally in Hamsters." (2267'9) 

CONSTANTIN V. TEODORU. 
Department of Microbiology, Mount Sinai Hospital, New York City .  

It has been shown that in comparison with 
normal hamsters inoculated intracerebmlly 
with MEFl virus, the w t r a t e d  animals 
showed a higher mortality from poliomyelitis 
while lthose treated with testosterone or 
gonadotrophic hormone showed a lower mor- 
tality(1). In order to determine whether 
castration is able to overcome the reftractmy 
state of hamsters to intraperitoneal inocula- 
tion of virus, the susceptibiJity to this route 
of inoculation was investigated at  various pe- 
rids following castration. 

Materials and methods. Male Golden 
hamsters, 25-50 g, were used. A volume of 
0.5 ml MEFl virus suspension diluted 1/50 
in saline (i.e., 800 Mouse LDS0) was inocu- 
lated intraperi toneally. Bilateral orchi- 
ectolmy was performed at different intervals 
before and afiter inoculation of virus and in- 
fectivity in castrated animals was compared 
with that of non-castrzted controls. All para- 
lyzed animals were sacrificed and, in order to 
confirm the clinical diagnosis, their spinal 
cord-s were examined histologically and a sus- 
pension of the cord was inoculated into mice. 
Cortisone (1.5-2.5 mg) in a single in$ramus- 
cular administration was injected for the 
study of individual and combined effects of 
castration and cortisone treatment. To inves- 
tigate possible protective effects associated 
with compensatory phenomenla following cas- 
tration, the refractory state to intraperitoneal 
inwulaition was eliminated by means of a 
single intramuscular injection of cortisone im- 
mediately prior to the viral ilnoculation. The 
results were analyzed by statistical procedures 
previously described ( 1 ) . 

Seventeen % of castrated h m -  
sters receiving MEFl virus intraperitonaally, 
24 hours following orchiectomy, developed 
paralytic poliomyelitis, mfimed by mouse 
inoculation and by histological examination 
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of the spinal cord. None of the similalrly in- 
oculated but uncastrated control animals de- 
veloped the disease (Table I) .  When cas- 
tration was performed 3 days after the admin- 
istration of virus, only 1 animal out uf 45 
developed the disease, which may be ex- 
plained by our previous observation of the 
rapild disappearance of iatraperitonally in- 
jected virus( 2 ) .  Recent castration plus small 
doses of cortlisone revealed a synergistic ef- 
fect in enhancing susceptibility to pliomye- 
litis virus as compared to either castrated or 
cortisone treated controls alone (Table I). 

The findings with respect to intrapmitonleal 
inoculation of virus 14 days after Crrchie~omy 
were similar to those previously reported in 
hamsters inoculated intracerebrally where it 
was shown that compensatory phenomena. 
usually occur at that stage following castra- 
tion substituting a degree of resistance for the 
initial enhancement of susceptibility induced 
by testicular suppression ( 1 ) . To determine 
whether a similar protective effect may be ob- 
served 14 days after castration in peritoneally 
inoculated animals, 2.5 mg of cortisone was 
administered intramuscularly followed by 
MEFl virus (800 mouse LD,,,) inoculated 
intraperitoneally the same day. A signifi- 
cantly lower proportion of 14-day castrates 
developed the disease as compared to both 
24-hour castrates and uncastrated controls re- 
ceiving the same dose of cortisone (Table I). 

Overdosage of testosterone significantly- di- 
minished the mortality of cortisone treated 
hamsters inoculated intnaperitmeally with 
MEFz vi.rus (Table 11). However the reduc- 
tion in paralytic incidence and mortality was 
of little statistical significance if the animals 
dying without paralytic symlptoms were elimi- 
nated from both treated and control groups 
(Table 11). 

Discussion. From the above experiments 
it may be observed that orchktomy is a con- 
ditioning factor in the pathogenesis of ex@- 
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TABLE I. Effects of Castration and of Cortisoiie Treatment upon Infectivity by Peritoneal 
Route in Hamsters. (All groups received a single iiitraperitoiieal inoculation of MEF, virus, 

800 mouse LD,.! 

Significance 
Cortisoiic!, No. Paralytic in- of difference 

:inimals cidence, yo CCP,, Groups n%! 

mental poliomyelitis since it enhances suscep- 
tibility to intracerebrally inoculated virus ( 1 ) . 
and overcomes the refractory state to polio- 
myelitis virus inoculated peritoneally. With 
time, however, compensatory mechanisms 
come into play, and a state of resistance fol- 
lows initial susceptibility induced by orchiec- 
tomy. This biphasic effect of castration 
raises the question as to whether susceptibili.ty 
alterations are the result of suppression of 
testicular function or whether they are sec- 
ondarily induced by the adrenal alterations 
that follow orchiectomy. I t  has been shown 
that during the initial 5 day period following 
castration, adrenal hypertrophy and involu- 
tion of the thymus coincide with enhanced 
susceptibility to MEF, virus, while 14 days 
later, a progressive adrenal involution and 
thymus hypertrophy coincide with increased 
resistance to poliomyelitis( 1 ). The fact that 
both adrenal hypertrophy and enhanced sus- 
ceptibility to poliomyelitis follow any trau- 
matic stress(2), suggests that during the ini- 
tial stage following castration, enhancement 
of susceptibility was produced as a conse- 
quence of operatory trauma %rather than by the 
suppression of testicular function. However. 

several other observations such as the inverse 
relationship between testicular maturity and 
susceptibility to poliomyelitis in relation to 
age and seasonal fluctuations(3), the proltec- 
tive effect of gonadotropine and of testos- 
terone treatment ( 1),  the association of large 
testes and resistance to poliomyelitis infection 
in certain races of hamster (Chinese, Albino), 
would indicate that testicular hormones have 
a protective influence against experimental 
poliomyelitis. Actually it is not possible t~ 
determine the individual contribu tions of 
adrenal gland and testis in determining the 
susceptibility level, since in addition to the 
possible direct hormonal interactions, the two 
endocrines influence each other indirectly 
through the mediation of the pituitary gland. 
Thus, orchiectomy produces polyphasic 
adrenal alterations which are followed by 
polyphasic fluctuations in susceptibWy to 
polioniyelitis, while cortisone treatment pro- 
duces testicular involution which is paralleled 
by enhancement of both morbidity and mar- 
tality from poliomyelitis( l ). When cortisone 
treatment follows castration, their combined 
effects may be synergistic (initial stage). or 
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antagonistic (compensatory stage), depend- 
ing upon the experimental timing. From the 
effmts of these interacting mechanbms it may 
be concluded that: refractoriness may be con- 
verted into susceptibility to poliomyelitis and 
vice versa, by factors influencing the adrend- 
testis equilibrium either by direct action or by 
interference with pituitary function. The 
latter mechanism, which seems to be respon- 
sible for the effects of centain seasonal and 
dietary factws upon susceptibility( 2,3), 
should be taken into consideration as one of 
the prospective means for disease prevention. 

1. A significant proportion of 
castrated male hamsters inoculated with 
MEFl virus intraperitonally dewloped para- 
lytic poliomyelitis, whereas nm-castra t ed con- 

Summary. 

trols were completely refractory to the virus 
by this mute. 2. Enhancement of suscepti.- 
bility observed immediately after castration 
was found to be reversed during the compensa- 
tory stage 2 weeks later. 3. The e€fect af 
castration u p  susceptibility rto experimental 
poliomyelitis was synergistic with cortisone 
during the initial stage, but anta.pnis6ic dur- 
ing the compensatory stage. 
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Relationship between Behavioral Changes and Brain Cholinesterase 
Activity Following Graded Intracerebral Injections of DFP. (22680) 

RICHARD P. WHITE.* (Introduced by Harold E. Himwich.) 
Thudichum Psychiatric Research Laboratory, Galesburg State Research Hospital, Galesburg, Il l .  

Previous studies have shown that forced 
circus movemenits may be induced by uni- 
lateral electrostimulation ( 1,2,3,4) or ablation 
(5,6,7,8) of various parts of the muraxis. 
Farced circling may also be produced by 
unilateral intracarotid injections of the 
anticholinesterase diisopropylfluorophosphate 
(DFP) (9,10,11,12) as well as by micrometer 
syringe injections of D F P  and CNS stimu- 
lants into specific brain structures.t It has 
been disclosed thzt the imtracerebral admin- 
istration of 0.01 ml solutions containing from 
0.06 to 0.16 mg of D F P  does not result in 
significant spread of this substance to adja- 
cent cerebral gray matter.+ This finding 
opened the possibility to determine (1) the 
level of cbolinesterase (ChE) activity at 
which stimulation of specific CNS structures 
occurs and (2) the relationships between the 
dose of DFP, the level of ChE activity and 
the production of forced circling. The cau- 
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date nucleus was selected for this study be- 
cause of its comparatively high level of ChE 
activity( 10,12) and the kmwn role it plays 
in the forced circus movements induced by 
micrometer injections into this structure.+ 

Methods. In all experiments D F P  was ad- 
ministered into the right caudate nucleus by 
means of a micrometer syringe attached to a 
stermtaxic apparatus. Solutions of D F P  
were mlade by diluting weighed amvvunlts with 
water so that injections of 0.01 ml would de- 
liver between 0.0001 mg to 0.32 mg. In order 
to inject greater doses undiluted quantities of 
D F P  were employed because D F P  is immis- 
cible in this volume of water in amounts 
greater than 32 mg. The dose of undiluted 
D F P  was determined by appropriate adjust- 
ment of the miommeter syringe and in all 
such cases the volume was less than 0.01 ml. 
The entire dose range of D F P  emplo-pd was 
from 0.0001 mg to 10 mg. Controls were ob- 
tained by injections of 0.01 ml of physidogi- 
cal saline. Mock injections were also made 
in order to determine whether D F P  was de- 




