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Sys temat ic  and prolonged (10-20 months) in t ravaginal  inser t ion  of a sponge made f rom butadiene-  
carboxyla te  l a t e x - a n  ar t i f ic ia l  rubber  po lymer ,  and of a polyurethane sponge leads to the appearance  and 
gradual  p r o g r e s s i o n  of p r e c a n c e r o u s  changes in the ce rv ix  uter i  and vaginal .  
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It has p rev ious ly  been shown that sy s t ema t i c  in t ravaginal  inser t ion  of a pad consis t ing of a soft,  e l a s -  
tic polyure thane  foam (foam plas t ic  sponge) into mice  leads to the appearance ,  a f ter  about 2 months,  o fen -  
dophytic foci of epithel ial  p ro l i fe ra t ion  and pap i l lomas  of the ce rv ix  u ter i  and vagina [2]. It was subse -  
quently found that  the fu r the r  p r o g r e s s i o n  of the pathological  changes  (either a f ter  sys t ema t i c  in t ravaginal  
inser t ion  or  with the use of a pe rmanen t  polyurethane pad) extends not to papi l lomas ,  but to endophytical 
outgrowths of epi thel ium.  The new epithelial  s t r uc tu r e s  a r i s ing  in this manne r  co r r e spond  in the i r  m o r -  
phological  p rope r t i e s  and the i r  r e l a t ive ly  s table  c h a r a c t e r  to one of the commones t  p r e c a n c e r s  occu r r ing  
in the f emale  reproduc t ive  organs:  pseudoeros ion  of the ce rv ix  u ter i  [4]. 

In this connection it is of cons iderab le  in te res t  to study the conditions under which the use of a p l a s -  
tic sponge as an int ravaginal  pad, and also as a conta iner  for in t ravaginal  adminis t ra t ion  of var ious  m e d i -  
caments  would be harmfu l .  It is t he re fo re  pa r t i cu l a r ly  impor tant  to study and compare  exper imenta l ly  the 
action of sponges made f r o m  different  p las t ics  on the mucous  m e m b r a n e  of the ce rv ix  u te r i  and vagina.  An 
expe r imen ta l  invest igat ion of this type is pa r t i cu l a r ly  n e c e s s a r y  also because  a t tempts  a re  a l r eady  being 
made  to use sponges for in t ravaginal  and in t rau ter ine  adminis t ra t ion  of subs tances  in medica l  p rac t i ce  and 
to prevent  conception [8]. 

The object  of this invest igat ion was to study and compare  the effect  of prolonged sys t emat i c  in t r a -  
vaginal  inser t ions  of a sponge made f r o m  bu tad iene -ca rboxy la te  la tex (an ar t i f ic ia l  rubbe r  polymer) ,  used 
for  var ious  pu rposes  in su rge ry ,  and f r o m  polyurethane on the mucous m e m b r a n e  of the vagina and ce rv ix  
u te r i  in mice .  

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 v i rg in  female  mice  of line CC57W. The initial age of the an imals  
was 1.5-2 months .  The technique of introduction of the rubbe r  and polyurethane foam sponge ( sys temat ic  
inser t ion twice each week; a piece of sponge weighing about 1 mg  was inse r ted  each t ime),  the methods of 
obtaining and fixing the pathological  m a t e r i a l  and of cutt ing and staining the his tological  sect ions were  iden- 
t ica l  with those  used in a previous  invest igat ion with polyurethane foam [2]. In the p resen t  invest igat ion 
only cases  under observa t ion  for long per iods  (one yea r  or  more)  and studied his tological ly  were  considered.  

EXPERIMENTAL RESULTS 

The experiments lasted about 10-20 months (Table i). The initial changes (slight disturbances of 
maturation of the epithelium lining the cervix uteri and vagina, the appearance of small simple endophytic 
outgrowths of this layer [1-3]) were the same in both groups (groups 1 and 2). Precancer was found inmost 
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TABLE 1. Pathohis to logica l  Changes in Epi thel ium of Cerv ix  Uteri  and Vagina of 
Mice During Pro longed  Sys temat ic  Inser t ion  of Polyure thane  and Rubber Sponge 

Sponge 

Po lyure thane  
Rubber  

Group 

Durat ion 
of ex-  
pe r imen t  
(in days) 

1st 
2st 

nd 

322-596 
314-617 

Pathohistological changes 

) recancerous  

~d 

c~ 

O) 

Z 

23 
18 

Total  41 

23 
17 

40 

o~ 

19 
8 

27 

o h~ 

3 

Fig. 1. Area  of vagina a f te r  sy s t ema t i c  prolonged (419th- 
day of exper iment)  in t ravagina l  inser t ion  of butadiene-  
ca rboxyla te  la tex sponge.  Marked invasive growth of epi-  
thel ium. Gradual " red i f fe rent ia t ion"  of epithel ium invad- 
ing subjacent  connective t i s sue  and musc le ,  accompanied 
by the fo rmat ion  of g land-I ike  s t r u c t u r e s .  I r r e g u l a r  
leukocytic  inf i l t rat ion of connect ive t i ssue .  Hematoxyl in-  
eosin, 80 x.  

an imals  of both g r o u p s -  in 40 of 41 c a s e s .  The c o m m o n e s t  fo rm of p r e c a n c e r  consis ted  of pathological  
changes co r r e spond ing  to those p rev ious ly  studied and desc r ibed  [2-5]. They include epithelial  out-  
growths ,  b ranching  and anas tomos ing  with each other,  invading th e underlying coffnective t i s sue  to var ious  
depths,  and pap i l lomas  as usual ly  obse rved  in animals  f r o m  i to 1.5 months a f te r  the beginning of s y s -  
t emat ic  in t ravaginal  adminis t ra t ion  of a 0.05-0.1% suspension of the powerful  carc inogen 9 ,10-d imethyl -  
1 ,2 -benzanthracene  in ethylene glycol o r  approx ima te ly  2 m o n t h s a f t e r  the beginning of expe r imen t s  with 
in t ravaginal  adminis t ra t ion  of polyure thane  [2, 3]. In mos t  cases  d i scussed  in this paper ,  however ,  d i s -  
t inct ive signs of fu r the r  p r o g r e s s  of these pathological  changes also were  o b s e r v e d - p h e n o m e n a  s i m i l a r  
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Fig. 2. Area  of vagina af ter  sy s t ema t i c  prolonged (360th 
day of exper iment)  in t ravaginal  inser t ion  of butadiene-  
carboxyla te  latex sponge. Gland-like epithelial  s t r uc tu r e s  
inf i l t ra t ing vaginal  wall of mouse .  Slight i r r e g u l a r  leu-  
kocytic infi l t rat ion of connect ive t i s sue .  Hematoxyl in-  
eosin, 80 • 

Fig. 3. P a r t  of Fig. 2 under high power .  Large ,  pale 
epithel ial  ce l ls  in epi thel ial  complexes  inf i l t rat ing con-  
nect ive t i s sue  (on staining with m u c i c a r m i n e ,  mucus  is 
detected in the cy top lasm of these la rge  pale cel ls) .  
Signs of atypical  growth in some epi thel ial  complexes .  
Small  c lus t e r s  of leukocytes  he re  and the re  in the con- 
nect ive t i s sue .  Hematoxyl in-eos in ,  170 • 

to the condition known as pseudoeros ion  of the ce rv ix  u te r i  in women.  In group 1, for instance,  this phe-  
nomenon was obse rved  (Table 1) in 19 of 23 cases ,  and in g roup  2 in 11 of 18 cases ,  and in th ree  of these  
ca se s  signs indicative of poss ib le  mal ignant  change (microcancer )  were  found. In the exper imen t s  with 
polyurethane foam, as also in those with foam rubber ,  p r o g r e s s i o n  of  the pathological  changes extended 
only to endophytic foci of epithel ial  p ro l i fe ra t ion  (evidently no fur ther  growth of the papi l lomas  takes  place 
a f te r  2-3 months of  the exper imen t  [2]). As a ru le ,  during invasion of i s le ts  of epi thel ium into the sub:  
]acent t i s sues  the different iat ion of the i r  epi thel ium changes in di rect ion to one of s imple  p r i s m a t i c  type, 
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producing  mucus .  Throughout the endophytic epithelial  complexes ,  the pat tern  always r ema ins  cha r ac -  
t e r i s t i c  of epi thel ium of the pa r t  of the genital  t r ac t  located dis ta l ly  to the mouse  uterus  (cervicovaginal  
epi thel ium [1, 3]) r a t he r  than that of u te r ine  epi thel ium. In sect ions  s tained by the Hotchkiss method, m u -  
copo lysacchar ides  were  detected in the mucus  p re sen t  in the cy top lasm of the epithelial  ce l l s .  

The fea tu res  descr ibed  above, together  with the frequent  p r e sence  of a cen t ra l  cavi ty  gave the endo- 
phytic epi thel ial  complexes  a g land- l ike  s t ruc tu re  (Figs.  1-3). Growth of the complex evidently took place 
through pro l i fe ra t ion  of undifferentiated cel ls  ( s imi l a r  to the basa l  cel ls  of the epithel ium of the ce rv ix  
u ter i  and vagina in mice  [1]) located at its per iphery  (giving the epi thel ium the appea rance  of two layers  
of p r i s m a t i c  cei ls ) .  In ce r t a in  cases  the nucleus of these  ce l l s  was dark  and apparent ly  elongated in the 
hor izonta l  direct ion,  so that they r e s e m b l e d  the " r e s e r v e  ce l l s"  of the ce rv ica l  epi thel ium in women. 

In the exper imen t s  desc r ibed  above gradual  p r o g r e s s i o n  of the p r ecance rous  changes u l t imate ly  con- 
cluded with the fo rmat ion  of epithel ial  loci  with signs of mal ignant  change in t h r e e  cases  (microcancer ) .  

The m e c h a n i s m s  of the carc inogenic  action of p las t ics  have not yet  been set t led.  It has been shown 
that adsorpt ion  can take place  f rom whole discs  of endogenous carc inogenic  subs tances  [6]. It has r ecen t ly  
been found that p ieces  of polyure thane  and polysi l icone in the per i tonea l  cavi ty  of r a t s  a re  gradual ly  ab-  
sorbed,  and that phagocytes  par t i c ipa te  in the t ranspor ta t ion  of po lymer s  in the body [9, 10]. In the patho- 
genes is  of the epithel ial  p ro l i fe ra t ion  which was observed ,  the impor tance  of the mechanica l  factor  a s s o -  
c iated with i r r i t a t ion  of the mucous  m e m b r a n e  cannot be ruled out [4, 5, 7]. 

Under expe r imen ta l  conditions, there fore ,  prolonged sys t ema t i c  in t ravaginal  inser t ion of foam rubber  
and foam polyurethane led to the development  and gradual  p r o g r e s s i o n  of p r ecance rous  changes in the c e r -  
vix u ter i  and vagina.  
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