
ADAPTATION OF THE AGENT OF SCRAPIE TO HAMSTERS 

Ao M. Gardash'yan UDC 576.858.2 

The agent  of sc rap ie  (Compton strain) can be t r ansmi t t ed  f r o m  mice  to h a m s t e r s ;  the incu- 
bation per iod  of the d i sease  is  5-6 months .  P a s s a g e  of the agent of s c r ap i e  through suspen-  
sions of b r a in  t i s sue  was repea ted  10 t imes .  The  s c r a p i e  agent  was found in the spinal  cord 
and spleen but it could not be found in the l iver ,  kidneys,  ad rena l s ,  and lungs of the infected 
an imals  in the las t  s tage of the d i s ea se .  
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Slow infect ions of  the CNS in man and an imals  with an inevi tably lethal  outcome have recent ly  acquired 
p a r t i c u l a r  impor tance  (amyotrophic  l a t e ra l  s c l e r o s i s ,  J a k o b - C r e u t z f e l d  d i s ea se ,  kuru,  sc rap ie ) .  Expe r i -  
men ta l  t r a n s m i s s i o n  of s c r ap i e  to golden h a m s t e r s  was desc r ibed  in 1963-1965 [5-7]~ Subinoculation of the 
b ra in  of infected h a m s t e r s  into heal thy an ima l s  caused the l a t t e r  to develop the d i sease .  

The  object of this invest igat ion was to study the poss ib i l i ty  of reproducing  sc rap ie  in h a m s t e r s  by  
means  of the mouse-adap ted  agent of s c rap ie ,  to inves t igate  the clinical p ic tu re  of the d i s ea se ,  the durat ion 
of the incubation per iod ,  and the poss ib i l i ty  of pas sage  of the agent of sc rap ie  through h a m s t e r s  of  d i f ferent  
ages ,  and to study the dis t r ibut ion of the agent of sc rap ie  in the organs  of Infected animals .  

EXPERIMENTAL METHOD 

The agent of scrapie (Compton strain) was obtained from Gajdusek and Gibbs (Bethesda, USA) In the 
form of a lyophilized suspension of the 3rd mouse passage in Swiss albino NIH mice. The agent was inoeu, 
fated into BALB/c and C57BL mice, which developed scrapie 5 months after injection of a 10% suspension 
of the brain tissue of infected mice [I]o* 

Primary inoculation of the golden hamsters was carried out with the agent of scrapie adapted to mice, 
after three passages in these animals. The agent was inoculated into BALB/c mice, after which two passa- 
ges were made in C57DL/10Sn mice. 

Golden hamsters were used except in one case, when striped,hairy-footed hamsters were chosen. 
The animals were infected intracerebrally by injection of 0.03 ml of a 20% suspension of brain tissue from 
mice with scrapie. During inoculation and for the passages hamsters aged 3-5 days or older animals aged 
between 1.2-3 months and 1.5 years were used. 

EXPERIMENTAL RESULTS 

All the hamsters were susceptible to scrapie. In most animals no difference was found in the clinical 
picture of the disease. At the end of the fourth month all the Inoculated hamsters showed the first symptoms 
of the disease; the clinical manifestations were similar to those observed in mice with scrapie. The ham- 
sters were drowsy, and when awakened their gait was unsteady and their movements uncoordinate~l. Their 
eyes relied, their back was arched, and their hind limbs were splayed. The sick animals died either very 
soon after the symptoms developed or after a period of complete prostration. Subinoculation of the braIn 

* Subsequently a 20% suspension of the brain tissue of infected animals was used. 
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of the d i seased  h a m s t e r s  into heal thy an imals  led the l a t t e r  to develop the d i sease  a f t e r  5-6 months .  No 
d i f fe rence  was found in the dura t ion  of the incubation per iod  in an ima l s  of  d i f ferent  ages .  

Al together  10 p a s s a g e s  of b r a in  t i s sue  suspension of the d i s ea sed  an ima l s  were  c a r r i e d  out; a t i s sue  
suspension f r o m  the spinal  cord and spleen of h a m s t e r s  which developed sc rap i e  was used at the s ame  t ime.  
According to the obse rva t ions  of  Eklund et al. [3], conf i rming  that the agent  of s e r a p i e  adapted to mice ,  4 months  
a f t e r  i n t r a c e r e b r a l  inoculat ion the agent can be  found in the spinal cord and spleen of the s ick mice .  

Al together  th ree  p a s s a g e s  of a t i ssue  suspens ion of the spinal  cord of h a m s t e r s  with sc rap ie  and four 
p a s s a g e s  of a splenic  t i s sue  suspension were  c a r r i e d  out. The  cl inical  mani fes ta t ions  of the d i s e a s e  in 
an imals  inoculated i n t r a c e r e b r a l l y  with t i ssue  suspens ions  of the b r a in  and spleen were  identical  with those 
following inject ion of a t i s sue  suspension of the spinal  cord;  jus t  as in the las t  case ,  the incubation per iod 
was 5--6 months .  

The  expe r imen t s  thus showed that h a m s t e r s  develop a cl inical  p ic tu re  of s c r ap i e  s i m i l a r  to that ob- 
s e rved  in m i c e  and that the agent  of  se rap ie  can be  t r ansmi t t ed  f r o m  m i c e  to h a m s t e r s .  The  clinical  
pictUre of s c r ap i e  was obse rved  in all  h a m s t e r s  of wha tever  age studied and the incubation per iod  was 5-6 
months .  The  d i s ea s e  could be  t r ansmi t t ed  not only by  t i s sue  suspens ions  of the b ra in  and spinal  cord,  but 
also by a t i s sue  suspension of the spleen of the s ick an imals .  

The  p r e s e n c e  of the agent  of s c r ap i e  in the va r ious  o rgans  of h a m s t e r s  was then studied, in view of 
i t s  impor t ance  in the study of the pa thogenes is  of the d i s ea se .  

H a m s t e r s  were  infected by  the s ame  method with a 20% suspension of the t i s sues  of va r ious  o rgans  
of an imals  with s c r a p i e .  In each expe r imen t  the s tate  of  the an imals  was studied a f te r  rece iv ing  an injec-  
t ion of t i s sue  suspension f r o m  the b ra in ,  spinal  cord ,  l i ve r ,  kidneys,  adrena l s ,  spleen,  and lung of infected 
h a m s t e r s .  Expe r imen t s  w e r e  c a r r i e d  out at the sixth,  seventh,  eighth, and ninth p a s s a g e s  through h a m s t e r s ,  
when it  could be  cons idered  that the agent  of  s c r ap i e  had become  adapted to this spec ies  of an imals .  In 
each exper imen t  an imals  of the s ame  age were  used and all the an imals  we re  killed in the per iod of agony. 

The  p r e s e n c e  of the agent of s e r ap i e  in the t i s sues  of  the spinal  cord,  b ra in ,  and spleen of the infected 
h a m s t e r s  has  a l ready  been desc r ibed  above,  toge ther  with the cl inical  p ic ture  of  the d i sease ,  the incubation 
per iod ,  and the number  of p a s s a g e s  c a r r i e d  out. After  infection of h a m s t e r s  with a t i s sue  suspension f rom 
the l ive r  of  an imals  with s e r ap i e ,  in 2 of 3 expe r imen t s  (in one expe r imen t  the an imals  died be fo re  the 
expected incubation per iod  f r o m  i n t e r c u r r e n t  infections) none of the an ima l s  developed se rap i e  8 and 10 
months  af ter  infection. When mice  of s t r a in  B10 �9 D2 were  infected s imul taneously  with the same  m a t e r i a l ,  
no case  of the d i sease  l ikewise was obse rved  1 y e a r  af ter  i n t r a c e r e b r a l  inoculation.  The  w r i t e r  showed 
p rev ious ly  [1] that m i c e  of all  s t r a in s  a re  suscept ib le  to s c r ap i e  and that the d i sease  can be  reproduced  in 
them in 100% of ca ses .  Af te r  inoculation with a kidney t i s sue  suspension in one exper imen t  the h a m s t e r s  
did not develop the d i sease  1 y e a r  a f te r  inoculation, in another  expe r imen t  they died e a r l i e r  f r o m  in t e r -  
cu r r en t  infect ions,  and in the th i rd  exper iment  the p ic ture  obse rved  a f t e r  8 months was uncertain;  however ,  
on subsequent  infect ion of B10 "D2 mice ,  no an imals  developed the d i s ea se  within 1 y e a r  a f t e r  infection. 

After  inoculation of an adrenal  t i ssue  suspension the an imals  in two expe r imen t s  died be fo re  the ex- 
pec ted  t ime  and in a th i rd  expe r imen t  they died a f te r  13 months; subsequent  infection of C57BL/10Sn mice  
was  not followed by death of any of the an imals  in the cour se  of 1 y e a r .  

Final ly ,  a f te r  i n t r a c e r e b r a l  infection of h a m s t e r s  with a t i s sue  suspens ion of the lungs of an imals  
with the d i s ea se ,  no an imal  developed the d i sease  within 10 and 12 months in two expe r imen t s .  

Hence,  al though s o m e  an ima l s  died be fo re  the expected t ime  of observa t ion ,  the i m p r e s s i o n  was  ob-  
tained that the agent of s c r ap i e  was not p resen t  in the l ive r ,  k idneys ,  adrena l s ,  and lungs. 

T h e s e  data  on adaptation of the agent of sc rap ie  to h a m s t e r s  agree  with the observa t ions  of Zlotnik 
[5-7]. The  author  has  found no r e p o r t  in the l i t e r a tu re  of a study of the p r e s e n c e  of the agent of sc rap ie  
in the o rgans  of h a m s t e r s  with the d i s ea se .  

It would be useful  to c o m p a r e  the r e su l t s  obtained in mouse -adap ted  se rap i e  with those obtained in 
h a m s t e r - a d a p t e d  sc rap ie .  Data  of this so r t  have been obtained by  the study of the p r e s e n c e  of the agent 
of s c r ap i e  in mouse o rgans .  Pa t t i son  [4] found that if these  an imals  were  infected with va r ious  t i s sues  f rom 
goats  (l iver,  sp leen,  kidney, b ra in) ,  suspens ions  of  the spleen and b ra in  contained the agent in about equal 
concent ra t ions  whe rea s  i t s  concentra t ion was s m a l l e r  in suspens ions  of the kidneys and l iver .  

Eklund et al . ,  [2] did not find the agent  of  s c r ap i e  in the kidneys of infected mice ,  only a l i t t le of it 

214 



was present in the l iver,  and in the spleen and thymus it was also found only in small amounts. 

The results  of the present  experiments agree with the observations of Eklund et al., [2] and of Patt i-  
son [4] and they confirm the impossibility of isolating the virus.  
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