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The carc inogenic  action of me thy ln i t ro sourea  was studied on the mucous m e m b r a n e  of the 
r e t robueca l  pouch of 60 Syrian h a m s t e r s .  The neop lasm developed in var ious  s i tuat ions 
in 20 of the 25 animals  surviving until the t ime  of appearance  of the f i r s t  t umor .  Neo- 
p l a s m s  developed at the site of injection (in the left r e t robucca l  pouch) in 13 h a m s t e r s  (52%) 
while in i I  an imals  (44%) t um or s  appea red  in the s tomach.  Twelve neop lasms  of the r e -  
t robucca l  pouch were  c l a s sed  by the w r i t e r s  as embryonic  rhabdomyob las tomas  of va r i ed  
his tological  s t ruc tu re .  

Spontaneous t um or s  of the r e t robucca l  pouch of Syrian h a m s t e r s  are  except ional ly  r a r e :  only one 
case of f i b r o m y x o s a r c o m a  has  been published [6]~ Induced t umor s  were  f i r s t  obtained by Salley [7] a f t e r  
adminis t ra t ion  of carc inogenic  polycycl ic  hydrocarbons  into the r e t robucca l  pouch. No informat ion  on the 
r e su l t s  of admin i s t r a t ion  of n i t r o s o  compounds into the r e t robucca l  pouch of Syrian h a m s t e r s  could be 
found in the access ib le  l i t e r a tu re .  

The exper imen ta l  product ion of embryon ic  rhabdomyob las tomas  would help to shed light on the m o r -  
phology and h is togenes is  of these r a r e  and not eas i ly  diagnosed t u m o r s .  

The p r e s e n t  invest igat ion is par t  of a gene ra l  study of the carc inogenic  action of d imethy ln i t rosamine  
(DMNA), d ie thyln i t rosamine  (DENA), and me thy ln i t rosourea  (MNU) on dif ferent  an imals  when admin i s t e r ed  
in di f ferent  ways [1, 4]. 

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

Exper imen t s  we re  c a r r i e d  out on 60 Syrian h a m s t e r s  of both sexes  aged 1-2 months .  The l a r g e s t  
group of 40 an imals  r ece ived  MNU, in view of the marked  local  carc inogenic  action on this compound.  
DMNA, DENA, and MNU were  injected by means  of a tubercul in  syr inge  with a bent needle into the left  
r e t robucca l  pouch twice a week for  9 months in a dose of 0ol mg of each  compound per  injection.  The m a x i -  
mal  total  dose of each  compound was 7.5 mg pe r  an imal  (62 mg/kg) ,  or  about 1.5 LD~0 for  r a t s .  The con- 
t rol  group of 110 h a m s t e r s  of the same b reed  r ece ived  no expe r imen ta l  t r e a t m e n t  and were  kept s imul t a -  
neously and under the s ame  conditions. All the expe r imen ta l  and control  an ima l s  r ema ined  under o b s e r v a -  
tion until na tura l  death (about 1.5 yea r s ) .  Mater ia l  for  his tological  invest igat ion was fixed in 10% acid 
fo rmal in  solution and embedded in paraff in  wax and celloidin.  Sections were  s ta ined with hematoxyl in  and 
eosin,  with p icrofuchs in  mixture ,  toluidine blue, Heidenhain 's  i ron hematoxylin,  with s i l ve r  by G o m o r i ' s  
method, o r  by the PAS reac t ion ,  and frozen sec t ions  were  stained with Sudan III.  
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Fig.  1. Morphologidal Varieties of embryonic  rhabdomyo- 
blas tomas (stained with hematoxylin and eosin): a) compact  
type (120x); b) myxoid type: tumor  cells a r ranged in a syn- 
cytium (250• c) mixed type: r ing-shaped cells in a myxoid 
a rea  (500x); d) mixed type: rocket -shaped cell (500• e) 
polymorphocel lular  variant:  giant cells and symplasts  (250x). 

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

After injection of DMNA tumors  (hepatomas) developed in five of the six animals which survived 
until the time of appearance of the f i rs t  tumor  (25 weeks f rom the beginning of the experiment).  No tumors  
developed in the hams te r s  receiving DENA. The negative resul ts  were evidently due to the ineffective dose 
of DENA by the chosen mode of administrat ion.  

The group of animals receiving MNU was of the grea tes t  interest .  Tumors  appeared in different 
situations in 20 of the 25 animals surviving until the appearance of the f i rs t  tumor  (31 weeks). Tumors  
developed in the left re t robuccal  pouch, at the site of injection of MNU, in 13 hams te r s  (52%), while in 
another 11 animals (44%) neoplasms were found in the stomach (three papillomas of the fore stomach, one 
glandular polyp, one leiomyoma, and six tumors  of the neurof ib rosarcoma type), probably as the resul t  of 
the entry of the compound into the gas t ro- in tes t ina l  t rac t .  In sevencases  tumors  of the re t robucca l  pouch 
were combined with other neoplasms:  of the s tomach (four cases) ,  of the skin and adrenal  (one case each); 
in one female which died 72 weeks af ter  the beginning of the experiment,  seven tumors  were found: two 
tumors  in the re t robuccal  pouch, two in the skin, and one each in the liver,  stomach, and ovary.  In the ex- 
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periment  with MNU, 20 animals thus developed 34 tumors ,  and one hams te r  also developed re t icu los is .  
Comparison of the resul ts  of this group of experiments  with those obtained in the control  animals (only 
two tumors  - one carc inoma of the adrenal  cortex and one case of papil lomatosis  of the fores tomach,  de- 
veloping after  59 and 92 weeks respectively) suggests  that the overwhelming major i ty  of tumors  appearing 
after administration of MNU and, above all, the tumors developing in the retrobuccal pouch were induced. 

Of 17 tumors of the retrobueeal pouch, 12 were identified as embryonic rhabdomyoblastomas. The 
external appearance of these tumors was fairly typical: soft, hemispherical structures from 0.i to 1.5 cm 
in diameter,reddish or yellowish in color, frequently with an ulcerated surface. The tumor was located 
more frequently in the middle part of the pouch, less frequently in the intermediate fold, and was intimately 
eonnectedwiththemuscular coat without invading the surrounding tissues. No metastases were found. 

Histological Investigation. Tumor cells infiltrated the whole wall of the pouch diffusely from the sub- 
epithelial connective tissue to the muscular coat, spreading into the space between the muscle bundles. The 
main mass of the tumor consisted of small, round, elongated or band-shaped cells (Fig. la) with fine eosino- 
philie granules in the cytoplasm, resembling embryonic rhabdomyoblasts [2, 5, 8]. The ceils formed a 
syncytium which was seen particularly clearly in tumors rich in intercellular substance (Fig. ib). Large 
ring-shaped ceils (because of the presence of vacuoles), spider-shaped or rocket-shaped cells (Fig. ic, d), 
as well as individual malformed symplasts (Fig. le) were seen. The nuclei varied in size and shape: 
vesicular, compact, sometimes with distinct nucleoli, and containing a reticular or granular chromatin. 
Solitary mitoses were present. The cell cytoplasm stained with picric acid and contained neutral and acid 
nonsulfonated (giving fl-metachromasia) polysaccharides, glycogen granules, and small quantities of sudano- 
philic lipids. No lipids were found in the vacuoles. These places usually stained only weakly with picric 
acid and acid nonsulfonated polysaccharides were present in larger amounts. 

Uniform hyaline-like areas were seen in the cytoplasm of some cells. 

Cross-striation was rarely seen (20-45% of cases) in the embryonic rhabdomyoblastomas, and then 
only in single ceils, so that its absence does not rule out a diagnosis of this tumor [3]. 

Indistinct cross-striation was observed in only one of the cases studied. 

A characteristic feature of the tumor was the presence of distinct argyrophilic cuffs around the tumor 
cells, emphasizing the cell boundaries even in areas of necrosis. This feature is common to all tumors of 
myogenic origin. 

The stroma of the neoplasms was usually well-marked. The ground substance contained small quanti- 
ties of collagen material, together with separate thin argyrophilic fibrils; acid nonsulfonated and neutral 
polysacchar ides  were detected. 

Depending on the predominant  type of cell and the quantity of s t roma,  the following types of embryonic  
rhabdomyoblas tomas can be distinguished: myxoid, compact  (small-  and spindle-cell) ,  polymorphocel lular ,  
and mixed. 

In the present  experiments  their  f requency was about equal. In two hamste r s ,  two tumors  of different 
types were  discovered.  

Large a reas  of the tumor  ( i r respect ive  of its type) were necrot ic ,  and diffuse infiltration by neut ro-  
phils was seen. There were many thin-walled vesse ls ,  so that some of the tumors  resembled  a capi l lary 
hemangioma. Sometimes smal l  loci of hyalinosis were found. In per iphera l  zones of the tumor  and at the 
boundary with the surrounding t i ssues  edema was usually observed, together  with many mas t  cells with 
sca t te red  heparin granules .  Preexis t ing muscle f ibers,  located among the tumor cells, were in a state of 
degeneration and necrobios is  (swelling, myolysis ,  granular  degeneration, loss of c ro s s - s t r i a t i on  and of 
nuclei). In the boundary zones there were muscle  bundles showing amitotic division of the nuclei, and fo rm-  
ing conglomerat ions and chains. 

A possible histogenetic source of the embryonic  rhabdomyoblastomas,  in the wr i t e r s '  view, would be 
foci of regenera t ion of c r o s s - s t r i a t e d  muscle f ibers  in the wall of the re t robucca l  pouch of the hams te r .  

Penetrat ion of the carcinogen into the substance of the pouch may resul t  f rom defects in the epithelial 
cover,  ar is ing ei ther  spontaneously or  through the action of MNU. 

Diffusion of an aqueous solution of the ni t roso compound through the undamaged wall l ikewise cannot 
be ruled out. 
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