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A new t ransplantable  t umor  of the ova ry  of a noninbred r a t  (OYaK) is descr ibed .  The 
tumor  was obtained by t ransplanta t ion  of an ovar ian  t umor  developing f r o m  an ova ry  
t ransp lan ted  into the spleen of a ca s t r a t ed  r a t .  

The m o s t  widely used method of induction of ovar ian  tumors  in r a t s  is by autograft ing the ovary  into 
the spleen of ca s t r a t ed  an imals  [7]. In this case  tumors  develop 8-11 months a f t e r  autograf t ing in 70-807o 
of the an ima l s .  However,  these t um or s  a r e  unsuitable for  use  for  the development  of new therapeut ic  
methods because  the la tent  per iod  of the i r  product ion is too long, they grow v e r y  slowly, and animals  with 
these  t umor s ,  if they r each  the age of 10-12 months,  do not eas i ly  to le ra te  l a rge  doses  of therapeut ic  
compounds o 

In exper imenta l  chemotherapy  the t umor s  used a r e  mos t ly  pure  s t r a ins ,  so that the invest igat ions 
can be c a r r i e d  out on l a rge  number s  of an imals  with t umor s  of identical  s ize  growing at  identical  r a t e s .  

However ,  although p r i m a r y  ovar ian  tumors  can be obtained both in inbred mice  and ra t s  [9-12] and 
a lso  in noninbred r a t s  [3, 4], only one s t r a in  of ovar ian  tumors  in r a t s  has been desc r ibed  in the Wes te rn  
l i t e r a t u r e  (the O s b o r n e - M e n d e l  t umor  [8]), and in the USSR the re  is one s t r a in  of a sc i t e s  ca rc inoma  of 
the ova ry  (OYa [6]), which, in the opinion of the authors  cited, is an adenocarc inoma of the ovary .  

The object  of the p r e s en t  invest igat ion was to obtain a t ransp lan tab le  ovar ian  tumor  of r a t s  for  use  
as an exper imenta l  model for  the development  of ra t ional  methods of t r ea t ing  ovar ian  tumors  o 

E X P E R I M E N T A L  M E T H O D  

One of the p r i m a r y  t um or s  obtained by t ransplant ing  the ova ry  into the spleen of ca s t r a t ed  noninbred 
r a t s  by the Biskinds '  method was used in these  inves t iga t ions .  This t umor  appeared  9 months af ter  auto-  
graf t ing.  Three  months l a t e r ,  when the tumor  m e a s u r e d  3 x 4 e ra , i t  was  used  for  t ransplanta t ion ,  The 
t umor  had a g ranu losa -ce l l  s t ruc tu re  (Fig. 1) and consis ted  of smal l  round cel ls  with a dark  nucleus and a 
smal l  quantity of cy toplasm.  In some p laces  the tumor  cel ls  fo rmed  sma l l  c lus t e r s ,  s epa ra t ed  f rom each 
o ther  by thin l a y e r s  of connective t i s sue .  Somet imes  the tumor  cel ls  showed luteinization,  when they b e -  
came much l a r g e r  and polygonal in shape.  

E X P E R I M E N T A L  R E S U L T S  

In the f i r s t  genera t ion the tumor  was t ransplan ted  into ten cas t r a t ed  ra t s  (females and males)  aged 
1 month, into which a cor t i sone pel le t  weighing 25 mg was implanted (to suppres s  immune reac t ions ) .  
Growth of the p r i m a r y  tumor  only b e c a m e  apparen t  a f t e r  3 months in 50% of the an imals  (in 2 of the 3 
f ema le s  and 3 of the 7 males ) .  The tumors  grew slowly, and  a f t e r  5 months the i r  d i ame te r  was only 5-6 
cm; the i r  g ranu losa -ce l l  s t ruc tu re  was p r e s e r v e d .  
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Fig.  1, Granulosa-ce l l  tumor of ovary developing f rom ovary  
grafted into spleen of cas t ra ted  ra t  (description in text). Hema-  
toxylin-eosin,  200 • 

Fig,  2, Structure of granulosa-eel l  tumor in fourth generat ion 
(description in text)~ Hematoxylin-eosin,  200 • 

In the second generat ion the tumor was t ransplanted into female and male ra ts ,  also at the age of 1 
month. Growth of the tumor  was found 1.5 months after  t ransplantat ion in 43% of the animals (in 8 of the 
20 females  and 5 of the 10 males) .  The rate of growth was considerably accelerated:  af ter  2.5 months the 
d iameter  of the tumor  was 5-6 cm. 

In the third  generat ion the tumor  was t ransplanted only into females  aged 1 month, and i rnonth 
l a te r  it had taken 58% of the animals (22 of 38 rats) ,  although its rate of growth was unchanged. 

In the fourth generat ion the tumor  took in 87% of animals (both females  and males),  f i r s t  becoming 
palpable af ter  15 days, and reaching a d iameter  of 3-4 cm 3 weeks a ~ r  t ransplantat ion.  In the fourth 
generation,  morphological  changes also appeared in the tumor ,  although as before  it re ta ined its g ranu losa -  
cell s t ruc ture .  The tumor  cells were  a r ranged  in c lus ters  and small bands,  separa ted  by l ayers  of lose 
connective t i ssue .  However, the small  and dark tumor cells were  fewer in number .  The main mass  of the 
tumor  cells were  l a r g e r  in s ize,  with a large ,  pale nucleus,  and with little chromat in  (Fig. 2). 

After the fourth generation,  induction of the s t ra in  was stopped and the tumor  was f rozen  at -70 ~ by 
Kise teva ' s  method [5]. After  it had been kept for 3.5 y e a r s  in a f rozen state,  the tumor  was inoculated into 
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Fig. 3. Structure  of granulosa-ce l l  tumor  in 45th generat ion 
(descript ion in text).  Hematoxyl in-eosin ,  200 • 

young ra t s  aged 3 weeks and it  developed in 2 of 3 males  14 days af te r  t ransplantat ion.  During subsequent 
t ransplantat ions (until the tenth generation) the latent per iod  of development of the tumor  and its ra te  of 
growth were  not significantly different  f rom those in the fourth generat ion,  but the percentage of successful  
takes was somewhat  lower (mean 60%). Starting with the tenth generat ion,  the number  of successful  takes 
of the tumor  again reached  80%. 

The 50th generat ion of the ovar ian  tumor  has now been obtained. The s t ra in  has been called OYaK 
(initials of the Russian words for  ra t  ovar ian tumor) .  The tumor  is t ransplanted into females  and males  at 
the age of 3-4 weeks .  The percentage  of successful  takes va r ies  f rom 80-90. Tumor  nodules become pa l -  
pable 5-7 days a f te r  t ransplantat ion.  The mean d iamete r  of the tumor  on the 21st day is 6-7 cm. The l ife 
span of ra t s  with tumors  is 2-4 months. Spontaneous r eg re s s ion  of the tumors  is observed  in 10% of cases .  
Morphologically,  the tumor  has become more  malignant: po lymorphism of the tumor  cells and the i r  nuclei  
and la rge  number  of mitoses  a re  noteworthy.  The tumor  grows as l a rge  groups of cells forming bands 
separa ted  f rom each other  by ve ry  wide l aye r s  of lose connective t issue,  r ich in ce l l s .  Extensive foci of 
necros i s  and hemorrhage  a re  observed  in the tumor  t i ssues  (Fig. 3). 

The t ransplanted ovarian tumor  thus obtained posses ses  marked  reac t iv i ty  both toward hormonal  
action and toward chemotherapeut ic  compounds [1, 2]. 
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