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The left  t e s t i s  was punctured with a needle (d iameter  3 ram) in 42 sexual ly  m a t u r e  Wis ta r  
r a t s .  The development  of a t rophy of the t es t i s  was obse rved  12 days a f t e r  the opera t ion in 
control  an ima l s  r ece iv ing  "empty"  suppos i to r ies :  the weight of the injured organ was g r e a t -  
ly reduced ,  the semin i fe rous  tubules of the whole t es t i s  were  empty,  the i r  spe rma togen ic  
epi thel ium had undergone degenera t ion  or  dest ruct ion,  the pe rmeab i l i t y  of the b lood- te s t i cu -  
l a r  b a r r i e r  (BTB) for  endogenous globulins was increased ,  and sharp  changes were  found in 
the u l t raf ine  s t ruc tu re  of the pr inc ip le  components  of the b a r r i e r  - the tunica p rop r i a  of the 
semin i fe rous  tubules and the Ser tol i  ce l ls .  After  injection of a sp i r in  (0.5 g daily for  5 to 12 
days) into the r a t s  the development  of p o s t - t r a u m a t i c  a t rophy of the t e s t e s  was not observed~ 
The a sp i r in  had no effect  on the c h a r a c t e r  and intensi ty of pathological  p r o c e s s e s  developing 
in the focus of injury,  but it p reven ted  the sp read  of des t ruc t ive  changes to the intact  pa r t  
of the t e s t i s  and d is turbance  of the pe rmeab i l i t y  of the BTB away f rom the reg ion  of injury.  
The effect  of a sp i r in  on the development  of p o s t - t r a u m a t i c  t e s t i cu la r  a t rophy  is evidently 
connected with its inhibitory act ion on pros taglandin  synthes is .  
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T r a u m a  of the t es t i s  in m a m m a l s  gives r i s e  to the development  of pe rmanen t  a s p e r m a t o g e n e s i s  as  a 
r e s u l t  of a rap id ly  developing in f l ammato ry  reac t ion ,  affect ing the whole organ  [3-5, 8, 9]. C h a r a c t e r i s t i c  
f ea tu re s  of the commenc ing  in f l ammato ry  p r o c e s s  in the t es t i s  a f t e r  t r a u m a  a re  i nc reased  pe rmeab i l i t y  of 
the b lood- t e s t i cu l a r  b a r r i e r  (BTB) re la t ive  to endogenous giobulins,  migra t ion  of ce l l s  of the p l a s m a  cel l  
and lymphoid s e r i e s  into the in te rs t i t i a l  t i s sue ,  and subsequent  des t ruc t ion  of the spe rmatogen ic  epithel ium 
[2, 5]. The re  is evidence [11] to suggest  that during the development  of its i n f l ammato ry  r eac t ion  the p r o s -  
taglandins s e rve  as  m e d i a t o r s .  Asp i r in  has  been shown to inhibit pros taglandin  synthes is  in l abo ra to ry  
an ima l s  and man  [7]. 

The object  of this invest igat ion was to study the effect  of a sp i r in  on the development  of p o s t - t r a u m a t i c  
t e s t i cu l a r  a t rophy.  

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

Expe r imen t s  we re  c a r r i e d  out on 42 sexual ly  m a t u r e  ma le  Wis ta r  r a t s  weighing 330-400 g. The left  
t e s t i s  of all  the an ima l s  was punctured with a needle 3 m m  in d i ame te r  in a d i rec t ion perpendicu la r  to the 
long axis  of the organ.  The a. s p e r m a t i c a  p rop r i a  r ema ined  intact.  The opera t ions  were  p e r f o r m e d  under 
s t e r i l e  conditions and under  light e ther  anes thes ia .  The exper imenta l  r a t s  r ece ived  a sp i r in  pe r  r e c t u m  in 
a dose of 0.5 g 1 h before  the operat ion.  La te r  the r a t s  r ece ived  the s ame  dose of a sp i r in  once a day for 
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TABLE 1. Effect  of Asp i r in  on Changes in Weight of the Tes t i s  12 
Days a f t e r  Punc tu re  of the Organ (M �9 m) 

Character of treatment Testi~ Weight of msti~ 
(in ~/oof body wt.) I P 

Puncture of testis+ "empty" Intact 4,67~0,12 ~0,001 
suppositories (control) Injured 3,0620,23 

Puncture of testis + aspirin Intact 4,43~--0,15 0,29 
(5 days) Injured 4,21~-0,25 

Intact 5,01~0,22 0,134 
Injured 4,49~-0,27 

Puncture of  testis + aspirin 
(12 days) 

Fig. 1. Genera l  appea rance  of the r a t  t es t i s  
12 days a f t e r  puncture  of the organ: a) control ;  

4 days (group 1, 8 animals)  or  for 11 days (group 2, 
13 animals) .  A cor responding  number  of suppos i to r ies  
not containing a sp i r in  ("empty")  was given to 21 con- 
t ro l  r a t s .  All  the r a t s  were  decapi ta ted 12 days a f te r  
the operat ion.  The t e s t e s  were  fixed in Bouin ' s  fluid 
and paraf f in  sect ions ,  5/~ in th ickness ,  were  stained 
with h e m a t o x y l i n -  eos in .  P re  fixation of the mate  r ia l  
for  e lec t ron  m i c r o s c o p y  was c a r r i e d  out with g lu ta ra l -  
dehyde, followed by fixation with buffered  OsO 4 solu-  
tion, dehydrat ion,  and embedding in Epon-Araldi te  
mix tu re .  Sections were  cut on the LKB u l t ra tome,  
s ta ined with uranyl  ace ta t e  and zinc c i t r a t e  [10], and 
examined in the Tes la  BS-516 e lec t ron  mic roscope .  
The pe rmeab i l i t y  of the BTB to endogenous globulin 
was de te rmined  in 4 r a t s  f rom each group chosen at  
r andom [1]. The s ta t i s t i ca l  ana lys i s  of the r e s u l t s  
was c a r r i e d  out by the F i s h e r - S t u d e n t  method.  

b) injection of a sp i r in  (12 days).  

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

The control  r a t  developed p o s t - t r a u m a t i c  a t rophy of the t e s t i s .  During the exper imen t  the weight of 
the injured t e s t e s  d e c r e a s e d  cons iderab ly  c o m p a r e d  with the weight of the intact  t e s t e s  of the s ame  ani-  
m a l s  (Table 1). In 11 of the 21 r a t s  the weight of the injured t e s t i s  fell  by m o r e  than 50%. The injured 
t e s t e s  were  l ivid in color ,  f labby in cons is tency ,  and i r r e g u l a r  in shape because  of adhesions with the su r -  
rounding t i s sues  (Fig. la) .  Under  the light m i c r o s c o p e ,  the semin i fe rous  tubules of the whole organ were  
empty  in t e s t e s  whose weight was sharp ly  reduced  a f t e r  the operat ion,  the walls  of the tubules were  de- 
s t royed,  the cy top lasm of the Sertol i  ce l l s  was vacuolated,  semina l  g ranu lomas  fo rmed ,  and the in ters t i t ia l  
t i s sue  was in f i l t ra ted  by many  lymphocytes .  E lec t ron  m i c r o s c o p y  r e v e a l e d  folding of the ace l lu la r  l a y e r s  
of the tunica p rop r i a  of the semin i fe rous  tubules,  and changes  in shape of the cel l  nuclei  of the inner and 
outer  l a y e r s  of the tubular  m e m b r a n e  (Fig. 2e). Many vacuoles  and f r agmen t s  of degenera t ing  spe rma t id s ,  
with pa r t ly  des t royed  ta i l s ,  w e r e  seen in the cy top lasm of the Sertol i  ce l ls .  Deep invaginations were  
p r e sen t  in the nuclei  of the Ser tol i  ce l l s  and spe rmatogen ic  epithelium and the ch romat in  was dis t r ibuted 
main ly  pe r iphera l ly .  

Inves t igat ion of the pe rmeab i l i t y  of the BTB revea led  fixation of the globulins by individual ce l l s  of 
the spe rma togen ic  epi thel ium and luminescence  of cong lomera t ions  of  degenera t ing  ce l l s ,  and a lso  of in- 
t e r s t i t i a l  t i s sue  throughout the sec t ions  through the injured t e s t e s .  In the intact  t e s t e s  no penet ra t ion  of 
globulins within the semin i fe rous  tubules was observed .  Pathological  changes were  absent  in the m i c r o -  
scopic  s t r u c t u r e  of the intact  t e s t e s .  

Af te r  admin i s t r a t ion  of a sp i r in  for  5 or  12 days to the an imals  no significant  dec r ea se  in weight of 
the injured t e s t i s  was obse rved  compared  with the intact  t e s t i s  (Table 1). The dif ference be tween  the 
weight of the injured t e s t e s  in the r a t s  of groups 1 and 2 was not significant  (P < 0.001). The injured t e s t e s  
we re  indis t inguishable  in shape,  color ,  and cons is tency  f rom the intact  organs .  They were  not adherent  to 
the sur rounding  t i s s u e s  and the si te of puncture was eas i ly  dis t inguished by the p r e s e n c e  of a few whitish 
tubules (Fig. lb).  Under  the light m i c r o s c o p e  inf i l t ra t ion of the in te rs t i t i a l  t i s sue  and walls of the tubules 

1182 



Fig. 2. Rat  t e s t i s  12 days a f t e r  operat ion:  a) diffuse a s p e r m a t o g e n e s i s ,  des t ruc t ion  
of wall  of semin i fe rous  tubules away f rom the reg ion  of injury in t e s t i s  of a cont ro l  
ra t ;  b) cy to lys i s  of sex cel ls ,  inf i l t rat ion of tubular  wall  and in te rs t i t i a l  t i s sue  by 
lymphocytes  in focus of injury of the t es t i s  in a r a t  r ece iv ing  a sp i r in  for  12 days;  c) 
mul t inuc lear  s p e r m a t i d s  in reg ion  of injury in t e s t i s  of the s a m e  ra t ;  d) ac t ive  s p e r -  
ma togenes i s  and absence  of pathological  changes in in te rs t i t i a l  t i s sue  outside the 
focus of injury in t e s t i s  of the same  ra t ;  e and f) u l t r a s t r u c t u r e  of tunica p r e p r i a  of 
semin i fe rous  tubules located some dis tance f rom site of puncture;  e) control :  folding 
of ace l lu la r  l a y e r s ,  d i sorganiza t ion  of col lagen f ibers ,  change in shape of nucleus,  
and red i s t r ibu t ion  of ch romat in  in myoid  cell ;  f) exper iment :  no rma l  s t ruc tu re  of 
tunica p rop r i a  of a tubule, a,b,c,d) h e m a t o x y l i n - e o s i n ,  200x; e) 4800• f) t3 ,370x.  

by lymphocytes  (Fig. 2b) and the fo rmat ion  of mut t inuc lear  s p e r m a t i d s  (Fig. 2c) and semina l  g ranu lomas  
could be seen  in the reg ion  of puncture .  However ,  the pathological  changes  in the r a t s  r ece iv ing  a sp i r in  did 
not sp r ead  outside the focus of injury.  R e m o t e  f rom the s i te  of puncture  the t i s sue  of the injured t e s t i s  had 
the no rma l  s t ruc tu re :  s p e r m a t o g e n e s i s  was ac t ive  in the tubules and m a t u r e  Leyd ig ' s  ce l l s  we re  p r e s e n t  
in the in te rs t i t i a l  t i s sue  (Fig. 2d). E l e c t r o n - m i c r o s c o p i c  s tudies showed an unchanged s t r u c t u r e  of the 
tunica p rop r i a  of the semin i fe rous  tubules in a r e a s  of the t e s t i s  some dis tance f rom the s i te  of puncture;  
all  4 l aye r s  of the tunica p r o p r i a  lay s t r i c t l y  para l le l  to each other and had all the c h a r a c t e r i s t i c  f ea tu res  
of the i r  complex  organiza t ion  (Fig. 2I). No d i s tu rbances  were  found in the u l t r a s t r u c t u r e  of the s p e r m a -  
togonia,  s p e r m a t o c y t e s ,  s p e r m a t i d s ,  and Ser to l i  ce l ls .  

The pe rmeab i l i t y  of the BTB for endogenous globulins was indis t inguishable f rom that  in intact  t e s t e s  
in a r e a s  of the injured t e s t i s  away f rom the s i te  of injury.  No pathological  changes were  found in the in- 
tac t  t e s t e s  of the r a t s  r e c e i v i n g  asp i r in .  
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Administration of aspirin to ra ts ,  both for a short (5 days} and a long period (12 days) thus prevented 
the development of post- traumatic testicular atrophy. The resul ts  indicate that aspirin does not prevent 
the onset of the fundamental components of the test icular  response to trauma character is t ic  of an autoim- 
mune lesion of the testis ,  but it does prevent these changes from spreading to the uninjured part  of the 
gland. In previous investigations [2, 4-6] the wri ters  showed that a leading factor in the pathegenesis of 
autoimmune destruction of the test is  caused by trauma or immunization with its antigens mixed with 
Freundts complete adjuvant is increased permeability of the BTB of the whole organ. The resul ts  de- 
scribed above indicate that following administration of aspirin changes in the permeability of the wall of the 
seminiferous tubules remote from the s i te  of injury with respect  to endogenous globulins do not take place 
in the injured testis,  whereas in control ra ts  the same conditions caused globulins to penetrate into all the 
tubules of the testis.  Presumably it is at this stage of development of the pathological process in the in- 
jured testis  that aspirin exerts  its inhibitory action. The results  now obtained, showing that aspirin prevents 
increased permeability of the BTB in response to testicular injury, a re  in agreement with recently published 
resul ts  [11] showing that aspirin inhibits the increase in protein concentration in the fluid of the anterior 
chamber of the rabbit eye observed after injury to the eye. Considering that injection of prostaglandins 
leads to the development of an inflammatory process in the eye, the workers cited postulated that eye in- 
jury stimulates the synthesis of prostaglandins, which cause vasodilatation, al ter  the permeabili ty of bar-  
r i e r  s tructures,  and cause the subsequent development of inflammatory changes in the injured eye. A sim- 
ilar mechanism must evidently lie at the basis of the Imthogenesis of post-traumatic atrophy of the testis  
and the prevention of its development by aspirin is linked with the inhibition of prostagtandin synthesis. 
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