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Metaplasia in Male Rat Reproductive Accessory 

I t  is well  e s t ab l i shed  t h a t  n e o n a t a l  sex s te ro id  t r e a t m e n t  
causes  i r revers ib le  changes  in t h e  h y p o t h a l a m i c  r e g u l a t o r y  
m e c h a n i s m s  of p i t u i t a r y  g o n a d o t r o p h i c  func t ion ,  r e su l t i ng  
in a p e r m a n e n t  a n o v u l a t o r y  c o n d i t i o n  in female  r a t s  1,~. 
I n  ma le  r a t s  i n j ec t ions  of e s t rogen  in  t h e  ea r ly  p o s t n a t a l  
d a y s  b r i n g  a b o u t  a n  i n h i b i t i o n  of s p e r m a t o g e n e s i s  a n d  a 
m a r k e d  a t r o p h y  of r e p r o d u c t i v e  accessory  g l ands  due  to  
a p e r m a n e n t  supp re s s ion  of  t he  p i t u i t a r y  g o n a d o t r o p h i c  
a c t i v i t y  3-6. Espec ia l ly  in  m a l e  r a t s  g iven  large  doses  of 
es t rogen  for  t h e  f i r s t  30 d a y s  of p o s t n a t a l  life, i t  was  f o u n d  
t h a t  s q u a m o u s  s t r a t i f i c a t i o n  a n d  co rn i f i ca t ion  occur  in  
t h e  e p i t h e l i u m  of t h e  c o a g u l a t i n g  g l ands  a n d  s emina l  
vesicles.  

E s t r o n e  was  i n j ec t ed  in  20 ma le  r a t s  of t h e  W i s t a r  
s t r a i n  for  30 success ive  days  f rom the  d a y  of b i r th .  T h e  
da i ly  dose was  inc reased  w i t h  age, 25/~g in 0.02 c m  3 sesame 
oil d u r i n g  t h e  f i r s t  10 days,  50 /~g in  0.04 c m  3 oil d u r i n g  
t h e  n e x t  10 d a y s  a n d  100/~g in  0.08 cm 3 oil f r om d a y  21 
to  d a y  30. Six  o t h e r  ma le  r a t s  were  g iven  in jec t ions  of 
e s t rone  f rom days  21-50,  successively.  Th i s  da i ly  dose 
was  inc reased  in a s imi la r  way,  50 /zg in 0.04 c m  3 oil, 
100 #g  in  0.08 c m  s oil a n d  200 /~g in  0.16 c m  8 oil in  3 
successive 10-day  per iods ,  respec t ive ly .  All a n i m a l s  were  
sacr i f iced a t  360 days  of age. 

As p rev ious ly  repor ted* ,  t h e  g r o w t h  of t e s t e s  was  
m a r k e d l y  i n h i b i t e d  (Table)  a n d  spe rma togenes i s  was  
severe ly  s u p p r e s s e d  in n e o n a t a l l y  es t rogenized  ra ts .  The i r  
r e p r o d u c t i v e  accessory  g l ands  were  q u i t e  a t r o p h i c  (Table).  
His to logica l  e x a m i n a t i o n s  showed  t h a t  t h e  s emina l  
vesicles a n d  t h e  c o a g u l a t i n g  g l ands  h a d  o n l y  a n a r r o w e d  
u n b r a n c h e d  c a v i t y  s u r r o u n d e d  b y  h y p e r t r o p h i e d  f ibro-  
m u s c u l a r  t issues.  T h e  ep i the l i a l  cells were  d e v o i d  of 
sec re t ion  granules ,  showing  def ic iency  of e n d o g e n o u s  
a n d r o g e n .  I n t e r e s t i n g l y  enough ,  i n s t ead  of t h e  e x p e c t e d  
c u b o i d a l  cond i t ion ,  m e t a p l a s i a  of t h e  e p i t h e l i u m  w i t h  
s q u a m o u s  s t r a t i f i c a t i o n  h a d  t a k e n  p lace  in  t h e  coagu l a t i n g  
g l a n d s  a n d  semina l  vesicles  in  6 o u t  of 12 n e o n a t a l l y  
es t rogenized  ra ts .  T h e  s t r a t i f i ed  s q u a m o u s  e p i t h e l i u m  of 
t h e  coagu la t i ng  g l ands  of t he se  r a t s  showed  p e r s i s t e n t  
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corni f ica t ion ,  in  fac t  a sec t ion  of t h e  g l and  is a l m o s t  
iden t i ca l  w i t h  t h a t  of t h e  v a g i n a  of a female  in  p e r s i s t e n t  
e s t rus  (F igure  1). T h e r e  was  also s q u a m o u s  s t r a t i f i c a t i o n  
in  t h e  e p i t h e l i u m  of t h e  s emi n a l  vesicles (Figure  3), b u t  
co rn i f i ca t ion  was  recognized  on ly  in 2 of t h e m .  Meta -  
p la s t i c  c h a n g e s  were n o t  m a r k e d  in  t h e  p r o s t a t e  g lands ,  
b u t  t h e r e  was  a t e n d e n c y  for  t h e  f o r m a t i o n  of s t r a t i f i ed  
e p i t h e l i u m  where  i n f i l t r a t i o n  of l eucocy tes  was  s t r ik ing .  

I n  add i t ion ,  to  t e s t  t h e  effects  of o r c h i d e c t o m y  a n d  
a d r e n a l e c t o m y  o n  the se  m e t a p l a s t i c  epi the l ia ,  4 r a t s  
whose  co ag u l a t i n g  g l ands  h a d  s h o w n  m e t a p l a s i a  u p o n  
b iopsy ,  were  o r ch i d ec t o mi zed  30 d a y s  p r io r  to  a u t o p s y  
a n d  a d r e n a l e c t o m i z e d  10 d a y s  before  au topsy ,  t h e n  g iven  
a 1% NaC1 so lu t ion  as d r i n k i n g  wate r .  T h e  s q u a m o u s  
s t r a t i f i c a t i o n  was  f o u n d  to  be  wel l  m a i n t a i n e d  in  t h e  
co ag u l a t i n g  g l ands  a n d  t h e  s emi n a l  vesicles of these  
an imals ,  b u t  corn i f i ca t ion  seemed  to  be  in f luenced  b y  t h e  
r e m o v a l  of t h e  t es tes  a n d  adrena ls ,  s ince i t  was  v is ib le  
on ly  in t h e  coagu la t i ng  g lands  of 1 an imal .  

I n  t h e  a n i m a l s  in  w h i c h  t h e  e s t rone  t r e a t m e n t  was  
s t a r t e d  d a y  21, t h e r e  was  no  s ign of m e t a p l a s t i c  changes  
in t h e  r e p r o d u c t i v e  accessory  glands.  M o r e o v e r  t h e i r  
h i s to logica l  a p p e a r a n c e  was  n o r m a l  (Figures  2 a n d  4). 

I t  is of i n t e r e s t  to  no t e  t h e  ear l ier  f ind ings  of PFEIFER* 
t h a t  a s imi la r  m e t a p l a s i a  in  t h e  ep i the l i a  of r e p r o d u c t i v e  
accessory  g l ands  occur red  on ly  in t h e  ma le  r a t s  w h i c h  were  
c a s t r a t e d  a n d  rece ived  o v a r i a n  g ra f t s  a t  b i r t h .  I t  h a s  b e e n  
r e p o r t e d  t h a t  a d m i n i s t r a t i o n  of large  a m o u n t s  of es t rogen  
to  a d u l t  ma le  r a t s  or  mice  causes  s q u a m o u s  m e t a p l a s i a  
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Mean weights (4- S.E.) of body, pituitary, testes and reproductive accessory glands/100 g body weight of control and estrone-treated rats 

Treatment Body Pituitary Testes Seminal vesicles and Ventral 
coagulating glands prostaes 

(g) (mg) (mg) (mg) (mg) 

Control (7)" 428 ± 9 3.8 4- 0.70 1031 4- 40 531 4- 18 167 4- 6.1 
Day 1-30 estrone (12) 418 4- 7 2.4 q- 0.02 186 4- 12 26.5 4- 6.8 11.3 4- 3.1 
Day 21-50 estrone (6) 409 4- 11 3.4 4- 0.09 984 4- 12 443 4- 18 148 4- 9.1 

* No. of animals. For doses of estrone, see text. 

Fig. 1. Coagulating gland of neonatally estrone-treated rat sacrificed Fig. 2. Coagulating gland of a rat  which received estrone treatment 
at 360 days of age. Epithelium stratified and cornified. × 150. from day 21-50. Epithelium normal. × 150. 
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in  t h e  ep i the l i a  of r e p r o d u c t i v e  accessory  g lands  d u r i n g  
t h e  pe r iod  of t h e  t r e a t m e n t  7,s. T h e  m e t a p l a s i a  in  t h e  
a n i m a l s  of t h e  p r e s e n t  e x p e r i m e n t  was  st i l l  v is ib le  11 
m o n t h s  a f t e r  t h e  l a s t  i n j ec t i on  of es t rone .  F u r t h e r ,  t h e  
processes  of t h e  s q u a m o u s  s t r a t i f i c a t i on  seem to  be  in-  
d e p e n d e n t  of t h e  p resence  of t e s t e s  a n d  ad rena l s  a n d  t h e i r  
s t e ro id  ho rmones ,  a l t h o u g h  corn i f i ca t ion  m i g h t  be  a f fec ted  

Fig. 3. Seminal vesicle of a neonatally estrone-treated rat sacrificed 
at 360 days of age. Epithelium stratified but no cornifieation. × 150. 

Fig. 4. Seminal vesicle of a rat which received estrone treatment 
from day 21-50. Epithelium normal. × 150. 

b y  t h e  r e m o v a l  of these  endoc r ine  glands .  T h u s  t h i s  
m e t a p l a s i a  a p p e a r s  to  be  caused  b y  t h e  n e o n a t a l  t r e a t -  
m e n t  of a h i g h  dose of e s t rogen  a c t i n g  a t  l eas t  in i t i a l ly  
u p o n  t h e  ep i the l i a l  cells of t h e  r e p r o d u c t i v e  accessory  
g l ands  a n d  m i g h t  be  p e r m a n e n t .  I t  shou ld  be  m e n t i o n e d  
t h a t  p e r m a n e n t  h y p e r p l a s t i c  lesions in t h e  v a g i n a  a n d  
u t e r u s  p r o d u c e d  b y  n e o n a t a l  e s t rogen  t r e a t m e n t  was  
r ecen t l y  r e p o r t e d  in mice  a n d  r a t s  9-13. 

Rdsumd. L ' i n j e c t i o n  de  larges  doses  d ' e s t r o n e  ~ des  
r a t s  ma les  au  d 6 b u t  de  la  p6r iode  p o s t n a t a l e  cause  u n e  
s t r a t i f i c a t i on  d a n s  l '6pi th61ium des  g landes  de coagu la t i on  
e t  d a n s  les v6sicules s6minales .  Ce t te  m6tap la s i e  a pers is t6  
1 1 mois  apr~s  la derni~re  in j ec t ion  d ' e s t rone .  
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R a d i a t i o n - I n d u c e d  R e s i s t a n c e  t o  D o d i n e  i n  Hypomyces 

R e s i s t a n c e  to  ag r i cu l t u r a l  fungic ides  in  p l a n t  p a t h o -  
genic  fungi  h a s  n o t  so fa r  c r ea t ed  p r o b l e m s  c o m p a r a b l e  
to  b a c t e r i a l  r e s i s t ance  to  an t ib io t ics ,  or to  r e s i s t ance  to  
c e r t a i n  o rgan ic  insec t ic ides  in  insects .  E v e n  u n d e r  f avour -  
ab le  l a b o r a t o r y  condi t ions ,  well  def ined  re s i s t ance  to  t h e  
m a j o r i t y  of i m p o r t a n t  fungic ides  ha s  n o t  been  ach i eved  1 
T h e  non-speci f ic  m o d e  of a c t i o n  of m o s t  a n t i f u n g a l  com-  
p o u n d s  in  use, is cons idered  as  t h e  m o s t  i m p o r t a n t  f ac to r  
for  t h i s  r a r i t y  of r e s i s t a n t  s t ra ins .  T h e r e  are,  however ,  
m e c h a n i s m s  b y  w h i c h  re s i s t ance  to  non-speci f ic  t o x i c a n t s  
c an  arise.  Hence ,  su i t ab l e  m u t a g e n i c  t r e a t m e n t s  shou ld  
be  ab le  to  i nduce  re s i s t ance  to  m a n y  i m p o r t a n t  fungicides .  
Th i s  v iew is s u p p o r t e d  b y  our  r ecen t  successful  use  of 
UV-  a n d  7 - r ad i a t i on  to  o b t a i n  res i s tance  to  n -dodecy l -  
g u a n i d i n e  ace ta t e ,  c o m m o n l y  k n o w n  as dod ine  or  Cyprex .  
Th i s  c o m p o u n d  is one  of o u r  m o s t  successful  ag r i cu l tu r a l  
fungic ides  a n d  p a r t i c u l a r l y  effect ive  a g a i n s t  Venturia 
inaequalis. Like m o s t  of t h e  p r e s e n t  d a y  fungicides,  dod ine  
is n o t  k n o w n  to  ac t  b y  specific e n z y m e  inh ib i t ion .  I t s  
fung i tox ic  effect  seems to  be  due  to  b lock ing  v i t a l  an ionic  
s i tes  a t  t h e  cell  sur face  or  i n h i b i t i n g  i m p o r t a n t  e n z y m e s  
loca ted  t h e r e  2,3. Th i s  c o m m u n i c a t i o n  r epo r t s  t h e  deve lop-  
m e n t  of r e s i s t ance  to  d o d i n e  in  Hypomyces solani f. 
cucurbitae, a p l a n t  p a t h o g e n i c  p y r e n o m y c e t e  su i t ab l e  for 
genet ic  work,  a n d  gives some f i rs t  d a t a  on  i t s  na tu r e .  

Conid ia  (Fusarium type)  were o b t a i n e d  f rom p o t a t o  
dex t ro se  a g a r  s l a n t  cu l tu re s  k e p t  a t  room t e m p e r a t u r e  
a n d  in diffuse day l i gh t .  F o r  t h e  U V - i r r a d i a t i o n  of t h e  
spore  suspens ions  a 15 W a t t  Ph i l ips  T U V  germic ida l  l a m p  
was used. Th i s  p r o v i d e d  a f lux of 20 ergs m m  -2 sec -1 a t  
t h e  t a r g e t  d i s t ance  employed .  E i g h t  ml of suspens ion  
c o n t a i n i n g  a p p r o x i m a t e l y  32 × 105 of con id ia  were  p laced  
in a n  open  Pe t r i  d i sh  a n d  a g i t a t e d  d u r i n g  i r r ad ia t ion .  
E x p o s u r e  for  6 m i n  was  r equ i r ed  to  give a r o u n d  9 5 %  
le tha l i t y .  I n  o t h e r  a t t e m p t s  spore  suspens ions  in sma l l  
t e s t  t u b e s  were exposed  to 180,000 rads  of 7 - r a d i a t i o n  
f rom a ' G a m m a c e l l  200' Cobal t -60  source  of app rox i -  
m a t e l y  3000 curies.  This  i r r ad i a t i o n  reduced  co lony  fo rma-  
t ion  b y  90%.  Fo r  t h e  se lec t ion  of m u t a n t s  a p o t a t o  dex -  
t rose  a g a r  m e d i u m  of p H  5.1-5.4  c o n t a i n i n g  a b o u t  5.0 
t tmoles  dod ine /100  ml  was used. Th i s  c o n c e n t r a t i o n  was  
1.5 t i m e s  t h e  c o n c e n t r a t i o n  r equ i r ed  to  p r e v e n t  f o r m a t i o n  
of colonies b y  wild t y p e  con id ia  p l a t e d  a t  v e r y  h i g h  
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