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The prostatic epithelium of puppies and rabbits, in a focus of chronic aseptic inflammation produced 
by- injection of coal tar,  undergoes divergent differentiation: along protective and glandular lines. The char-  
acter of the inflammatory growths of the prostatic epithelium indicates that it is an epithelium of epidermal 
type. 

The dynamics of growth of the prostatic epithelium has been described without histochemical analysis 
[1]. However, histochemical investigations of the pathologically changed prostate gland and of epithelial 
metaplasia of the organ has demonstrated correlations between biochemical processes  in the tissues and 
structural  changes [8-10]. 

It was therefore decided to make a histochemical and structural  study of inflammatory growths of the 
prostatic epithelium. 

E X P E R I M E N T  AL M E T H O D  

Under steri le conditions, using the operative access of Benjamin and co-workers  [7], 0.1-0.2 ml coal 
tar was injected into the prostate gland of rabbits aged 9 months (series I). In the experiments of ser ies  
II, coal tar  was injected into the prostate of dogs aged one month. This is the f i rs t  t ime that such experi-  
ments have been carr ied out on dogs. Altogether 33 rabbits and 30 dogs were used. Material was taken 
after 1, 3, 6, 8, 10, 12, 15, 22, 30, 60, and 90 days at the same time of day, and fixed in CarnoyVs fluid, 
Beckerts formal-calcium, and PeisakhovichVs mixture. Histological sections, 5-6 p in thickness, were 
stained with MayerVs hematoxylin-eosin,  with iron hematoxylin and with azan by Heidenhain~s method. 
Histochemical methods were used to study RNA, DNA (Brachet, Feulgen, Einarson reactions), glycogen and 
glycoproteins (PAS reaction by the McManus- Hotchkiss method), acid mucopolysaccharides (reaction with 
dialyzed iron by Halets method, with toluidine blue and with fast cresyl  violet [2] at different pH values), 
total protein (tetrazolium-coupling and ninhydrin-Schiff), acid and basic proteins (fast green, pH 2.2-8.21, 
and keratin (acid solution of basic brown by ShubichVs method and reaction with performic acid-Schiff) .  
The resul ts  of the histochemical tests were assessed after enzyme controls (diastase, testicular and strep-  
tococcal hyaluronidase, trypsin), and after methylation, dimethylation, acetylation, alkaline hydrolysis 
(0.02-0.2 N NaOH), treatment with sulfuric acid, blocking of aldehyde groups with hydroxylamine, and t reat -  
ment with hot methanol and chloroform (1:1). 

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

In the early stages of the experiment ( l s t -3rd  days) three zones could be distinguished in the focus 
of inflammation in both series:  zones of necrosis ,  of reactive changes, and an intact zone. The character  
of the reaction depended on the size of the drop of tar,  the functional state of the organ, and the nearness of 
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Fig. 1. I n f l a m m a t o r y  growths of rabbi t  p ros ta t i c  epithelium. 
a) Epithel ial  growth (stage i day; Heidenhaints i r o n - h e m a t o -  
xylin, 280 x); b) appearance  of glycogen in epithelium of t e r -  
minal  port ion (s tage 3 days; PAS; 140 x); c) glandular  dif-  
fe rent ia t ion  of undifferentiated s t ra t i f ied  l ayer  (s tage 10 days; 
PAS; 140 x); d) kera t in iza t ion  of s t ra t i f ied  squamous epi the-  
l i um (s tage 60 days; acid solution of bas ic  brown). 

the i r r i t an t  to the epithelium. The content of RNA, DNA, and prote in  containing hist idine,  t ryptophan,  t y r o -  
sine, and amino groups was inc reased  in the f ib rob las t s  and cel ls  of the single and double l a y e r s  of epi the-  
l ial  ce l ls  (Fig. la) at the bo rde r  with the necro t ic  t i s sues  and t a r .  The content of acid prote ins  was higher 
than that of bas ic  pro te ins .  F ib rob la s t s  synthet ized mucopolysacchar ides  such as hyaluronic acid and 
chondroit in sulfa tes  A and C in tens ively  and sec re t ed  them into the space  surrounding the regenera t ing  
epithelium, the t e rmina l  por t ions ,  and the ef ferent  ducts in the zone of r eac t i ve  changes.  

However,  by the end of the 3rd day, this zone was comple te ly  o r thochromic ,  because  of depo lymer i za -  
tion of mucopo lysaccha r ides .  In dogs, depolymer iza t ion  developed on the 1st day (Fig. 2a). The basemen t  
m e m b r a n e  gave s t ronge r  PAS and n inhydr in -Sch i f f  r eac t ions ,  because  of breakdown of g lycopro te ins  and 
l ibera t ion  of act ive  groups of ca rbohydra t e s  and pro te ins .  Depolymer iza t ion  of the g lycoprote ins  of  the 
basemen t  m e m b r a n e  inc reased  i ts  permeabi l iW,  thus enabling energy-producing  and s t ruc tu ra l  m a t e r i a l s  
(hyaluronic acid, glycogen) to be t r anspo r t ed  to the epithelium to provide  for  i ts  growth. The bas ic  condi- 
t ions for  p ro l i fe ra t ion  of the epithelium of the t e rmina l  port ions of the gland to begin in r abb i t s  was the 
blocking of the i r  s e c r e t o r y  act ivi ty.  On the 3rd-6th  day of the exper iment ,  the ac t ivated epithelium fo rmed  
bands of downward growth and also grew info the lumen (apical  growth). This  downward and apical  growth 
was l a r g e s t  in puppies  (Fig. 2b). 

P ro l i f e ra t ion  of the epithelium took place on account  of the basa l  cel ls  of the acini and the epithelium 
of the a f fe ren t  ducts and the p ros ta t i c  u re th ra .  Another source  of p ro l i fe ra t ing  epithelium in rabb i t s  was 
the dedifferent iat ing cel ls  of the s e c r e t o r y  epithelium. Some cel ls  in the acini of the rabbi t  p ros t a t e  m a t u r e  
abor t ive ly  and desquamate  into the lumen.  Des t ruc t ive  p r o c e s s e s  in puppies a r e  l e s s  marked .  The a p p e a r -  
ance of glycogen (not detectable  h i s tochemica l ly  in the no rma l  s e c r e t o r y  epithelium of the rabbit) ,  and the 
i nc r ea se  in content of  RNA and chromot rop ic  mucopo lysaccha r ides  in  the cy top lasm of the epithelial  cel ls  
of the bands of downward growth and undifferentiated s t ra t i f ied  l aye r s  were  evidently assoc ia ted  with b r eak -  
down of p ro t e in -ca rbohydra t e  complexes  in the epithelium i tse l f  and with the a s s imi la t ion  of these subs tances  
f rom connect ive t i s sue  [4]. The i r r e g u l a r  dis t r ibut ion of these  subs tances  in the ac inar  epithelium in r a b -  
b i t s  demons t r a t e s  different  l eve l s  of different ia t ion of cel ls  in the s ame  t e rmina l  portion.  Pa ra l l e l  with the 
i nc r ea se  in RNA, there  was also an i nc rea se  in total  protein.  In the bands of downward growth in puppies,  
the i nc r ea se  in glycogen content was genera l ized  in c h a r a c t e r ,  while in r abb i t s  it was  focal and concent ra ted  
in the apical  zones of the ce l l s  (Fig . lb) .  The glycogen and RNA contents we re  inve r se ly  propor t ional .  On 
the 8th-12th day in rabb i t s ,  a p roce s s  of glandular  m e t a m o r p h o s i s  began in the s t ra t i f ied  undifferent iated 
l a y e r s  not d i rec t ly  in contact  with the i r r i tant ;  e i ther  by red i s t r ibu t ion  of the cel l  m a t e r i a l  o r  by  death 
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Fig. 2. I n f l a m m a t o r y  growths of p ros ta t i c  epithelium in pup- 
pies .  a) Depolymer iza t ion  of acid mucopo lysaccha r ides  in 
r e a c t i v e  zone (s tage 1 day; toluidine blue, pH 4.6; 56 • 
b) bands of downward growth (s tage 6 days; Brachet~s methyl  
g r e e n - p y r o n i n e ;  280 • c) e l iminat ion of t a r  drops  by cys t s  
(s tage 12 days; toluidine blue, pH 4.6; 56 x); d) l ayer  of 
s t ra t i f i ed  squamous epithelium with a typical  kera t in iza t ion  
(s tage 22 days,  acid solution of basic  brown). 

of the cent ra l  epithelial  cel ls ,  a moza ic  of cavi t ies  appeared  (Fig. lc) .  S imi lar  p r o c e s s e s  we re  seen  in the 
bands of downward growth. Secondary different ia t ion of the pro l i fe ra t ing  t i s sue  was accompanied  by a de-  
c r e a s e  in the content of RNA, hyaluronates ,  and glycogen and by the appea rance  of PAS-pos i t ive  d i a s t a s e -  
r e s i s t a n t  m a t e r i a l  in the neighborhood of the cell  b o r d e r s  and in the apical  zones. 

By the 20th-25th days,  glandular  different ia t ion was comple ted  by the fo rma t ion  of new s e c r e t o r y  t e r -  
mina l  por t ions ,  r e s e m b l i n g  acini  of the intact  gland in thei r  s t ruc tu re .  In puppies,  the organotypica l  c o m -  
plexes were  conver ted  into cys t s  and did not s ec re t e .  

Organotypica l  growth was accompanied  by a d e c r e a s e  in the intensi ty of the PAS reac t ion  of the b a s e -  
ment  m e m b r a n e s  of the epithelial  growths ,  and by a diffuse dis tr ibut ion of ch romot rop ic  m u c o p o l y s a c c h a -  
r ides  in the surrounding connect ive t i s sue  (in dogs), while in r abb i t s ,  the me tabo l i sm  of the connect ive  t i s sue  
moved  over  toward synthes is  of g lycoprote ins .  

The s t ra t i f i ed  epithelial  bands fo rmed  f rom epithelium of the open t e rmina l  por t ions  or  e f fe ren t  ducts 
at  the point of d i rec t  contact  with l a rge  drops of t a r  or  with foci of nec ro s i s  underwent s t ruc tu ra l  changes  
of a di f ferent  type.  Cel ls  of the basa l  l a y e r s  we re  spec ia l ized  for  the cy top lasmic  synthes is  of RNA and 
acid mucopo lysaccha r ides ,  the i r  glycogen d isappeared ,  and c a r b o h y d r a t e - p r o t e i n  complexes  of the g lyco-  
pro te in  type, showing a high degree  of po lymer iza t ion  and lower  reac t iv i ty ,  appeared  in the ce l l s  of the s u r -  
face  l a y e r s  [11, 12]. These  f ea tu res  explain their  long exis tence  and the i r  s t ruc tu ra l  o rgan iza t ion  into 
s t ra t i f ied  squamous  kera t in iz ing  and nonkerat inizing epithelium or  epithelium of t rans i t iona l  type.  A r e a s  
of ke ra t in ized  epithelium were  grouped into loci and they a r e  desc r ibed  he re  for the f i r s t  t ime  in the r abb i t  
p ros t a t e  (Fig. ld). Kerat in ized ce l l s  sepa ra ted  f rom the basa l  l a y e r s  to fo rm s t ra t i f i ed  s t r u c t u r e s  r e -  
sembl ing amyloid  bodies .  

Strat i f ied b a s a l - c e l l  l a y e r s  with hyperkera t in iza t ion  were  st i l l  p r e sen t  at the s tage of 90 days of the 
exper iment ,  but the o ther  ep i the l ia lgrowth  had degenerated.  Strat i f ied l a y e r s  in puppies ke ra t in ized  only 
in the m o s t  super f ic ia l  l a y e r s  (Fig. 2d). T a r  drops  were  e l iminated into the lumen of the ef ferent  ducts o r  
into the ureth~a and w e r e  par t ly  absorbed.  The unabsorbed t a r  f rac t ions  were  encapsula ted  or e l iminated 
by cys t s  lined with po lymorphic  epithelium (Fig. 2c)~ The p r o c e s s  of e l iminat ion in puppies was comple te  
by the 22nd and in r abb i t s  by the 30th day of the exper iment .  

Analys is  of this m a t e r i a l  r e v e a l s  the c lose  re la t ionsh ip  between h i s tochemica l  and s t ruc tu r a l  d i f fe ren-  
t iat ion of i n f l ammato ry  growth of the p ros ta t i c  epithelium, conf i rming  r e s u l t s  obtained by other  w o r k e r s  
[5, 6]. Different ia t ion of the p ros ta t i c  epithelium in a focus of chronic  asep t ic  in f lammat ion  follows d ivergent  
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lines: protective and glandular, Comparison of the character of inflammatory epithelial growths of the 
prostate and the implantation growth of this epithelium [3] suggests that it is an epithelium of epidermal 
type. 
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