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The possibility of obtaining s a r comas  experimental ly  at the site of introduction of whole disks of cel lo-  
phane and other  chemical ly  inert mate r ia l s  aroused great  interest  initially and has been repeatedly confirmed 
[2-5, 7]. Meanwhile, introduction of the same mater ia l s  in the form of a powder of perforated disk did notlead 
to the development of neoplasms.  All workers  agree that induction of s a rcomas  in this case depends more  on 
the shape than on the chemical  nature of the foreign body. In an attempt to explain this phenomenon it hasbeen  
postulated that endogenous carcinogenic substances are  deposited on the disks or  in the capsules surrounding 
them [6]. 

Recent  data on the possibili ty of synthesis  of carcinogenic  nitroso compounds f rom thei r  p r ecu r so r s  
(nitrites and nitrates) [8] confirm the view that endogenous carcinogens,  causing cell t ransformat ion,  may ac-  
cumulate around a foreign body. 

The object of this investigation was to study the possibil i ty and charac te r i s t i c s  of development of neo- 
p lasms as a resul t  of the combined action of ni troso compounds and implantation of disks. 

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

A cellophane disk measur ing  2 x 3 cm (animals of group 1) or  shredded cellophane (animals of group 2) 
was implanted subcutaneously in the dorsa l  region into male noninbred ra ts  aged 6 weeks. On the 3rd and 4th 
days af ter  the operat ion half of the animals  f rom each group was given an intraperi toneal  injection of nitro- 
soethylurea (NEU) in a dose of 60 mg/kg (groups 3 and 4 respect ively) .  The tumors  were fixed in 10% formal in  
and sect ions were stained with hema toxy l in - eos in  and by Van Gieson 's  method. 

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

Group 1, into the animals of which cellophane disks were implanted, consisted of 20 animals at the time 
of appearance of the f i rs t  t umor  (9.5 months). Tumors  developed around the disks in 12 of these animals,  i.e., 
in 60%, af ter  a mean latent period of 16.5 • 0.9 months (Fig. 1). These resul ts  coincide with data obta inedpre-  
viously [3, 4]: in ra ts  into which a whole cellophane disk of the same size was implanted subcutaneously, s a r -  
comas  appeared in 51.1% of cases  af ter  a mean latent period of 15 months.  

In the 15 ra ts  of group 2, into which shredded cellophane was implanted, not a single tumor  appeared. 

In the rats  of group 3, into which a cellophane disk was implanted and NEU injected, tumors  appeared at 
the site of implantation of the disk in 11 of 15 animals which survived longer than 9 months, i.e., in 73.3%. 
The mean latent period of development of the neoplasms was shor te r ,  namely 13.7 =~ 0.87 months (Fig. 2). 

In the ra t s  of group 4, into which shredded cellophane in five of 15 animals {33.3%) after  a mean latent 
period of 13.2 • 0.81 months (Fig. 3). 

The cellophane disk or  shredded cellophane was found inside all the tumors  at autopsy. The tumors  were 
solid in consis tency,  white in color,  with hemorrhagic  cysts .  Around the cellophane disk the hemorrhagic  
cys ts  were  small ,  but af ter  injection of NEU they were much la rger ,  and somet imes  the whole tumor  consisted 
of a thick-walled cyst .  The tumor  t i ssue  around the shredded cellophane contained smal l  cyst ic  cavities.  
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Fig. 1. Round-cel l  s a r coma  induced by im- 
plantation of cellophane disk. Here and in 
F igs .  2 and 3, magnification 200x.  

Fig.  2. 

Fig.  3. 
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Polymorphocel lu lar  s a r coma  around cellophane disk af ter  injection of NEU. 

Polymorphonuelear  s a r com a  around shredded cellophane af ter  injection of NEU. 

Af ter  histological  examination the tumors  around the cellophane disk were classif ied as round-cei l  s a r -  
comas,  and one as a spindle-cel l  sa rcoma,  r ich in collagen f ibers .  Few collagen f ibers were present  in the 
round-ce l l  s a r comas .  Uniformity of s t ruc ture  of these tumors  and infrequency of the i r  blood vesse ls  were 
noteworthy. 

Tumors  in ra ts  of groups 3 and 4, which received NEU, differed in cellular  composit ion f rom those in 
ra ts  of group 1, but were s imi la r  to one another.  They were polymorphocel lular  s a r comas  with many giant 
cel ls ,  polynuclear cells  with hyperchromic  nuclei. Polymorphic cells  with pale, large nuclei also were 
present .  Cells with curiously shaped mitotic f igures were found. A special  feature of these tumors  was the 
large number of blood vesse l s  of different d iamete r s .  

The investigations showed that int raper i toneal  injection of NEU in the period of acute inflammation 
developing around a foreign body implanted into the loose connective t issue leads to an increase  in the f re -  
quency of development of t umors  around a disk and also to the appearance of tumors  around shredded mater ia l .  
Tumors  appeared around shredded cellophane, in animals receiving NEU (group 4), in 33% of cases ,  whereas  
in ra ts  not receiving NEU (group 2) no tumors  appeared, i.e., the development of neoplasms in this case must 
be ent i re ly attributed to the injection of NEU. The frequency of development of tumors  around the cellophane 
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disk in these exper iments  was 60%. In animals of group 3 tumors  appeared in 73.3% of cases ,  and this can be 
at t r ibuted to the action of two carcinogenic  agents (the disk and NEU) combined. 

The latent period was shortened f rom 16.5 months in the animals of group i to 13.7 months in those of 
group 3. This  last  t ime is very  close to the period of development of neoplasms observed in group 4 (13.2 
months),  indicating the influence of NEU. 

Potentiat ion of the carcinogenic effect  was not found with a combination of e takr i l  (a Soviet acryl ic  
plastic) disks and n i t rosomethylurea  (NMU), in the exper iments  of El iseev and Zabezhinskii  [1]. After  im- 
plantation of an e takr i l  disk measur ing  2 x 2cm  tumors  appeared in 30% of the animals ,  a f te r  injection of 
I~MU in 44.8%, and a f t e r  a combination of these two agents--  in 41.7% of animals .  Injection of the nitroso com- 
pound into the site of the focus of inflammation thus did not potentiate carc inogenesis  due to implantation of the 
disk, but acted as a chemical  carcinogen,  as can be judged f rom the roughly equal numerical  data obtained by 
these  worke r s .  They injected NMU inside the capsule around the disk 1 week af te r  its implantation. The i r  
exper imenta l  conditions thus differed f rom our  own. Injection of NMU inside the capsule may perhaps have 
prevented the development of carc inogenes is  due to the disk i tself ,  because of dis turbance of the integri ty of 
the collagen capsule.  

The present  wr i t e r s  postulated [6] in 1962 that endogenous carcinogenic substances may part icipate in 
carc inogenes is  induced by a fore ign body, and consequently,  in surgical  pract ice  it was recommended that pos- 
sible combinations of foreign bodies with chemical  carcinogens should be avoided. The resu l t s  of the present  
invest igat ion provide exper imenta l  conf i rmat ion of this hypothesis and of the suggested recommendat ions .  
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