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Dehydrogenases in Diethylstilbestrol-Induced Kidney T u m o r s  o f  the Syrian Hamster 

An inc identa l  obse rva t ion  of t he  d i s t r i bu t ion  of some 
ox ida t ive  enzymes  in e s t rogen- induced  k idney  t umor s  of 
the  Syr ian h a m s t e r  is r epor ted  here.  

In  an e x p e r i m e n t  des igned to  induce  p i t u i t a ry  tumors ,  
Die thy ls t i lbes t ro l  pel lets  (20 mg) were i m p l a n t e d  s.c. in a 
group of male  Syr ian h a m s t e r s  a t  in te rva l s  of 2 mon ths ,  
and  the  an imals  sacrif iced a t  t he  end of 8 mon ths .  At  
au topsy  bi la teral  k idney  t u m o r s  were not iced  in 2 animals .  
One k idney  f rom each an imal  was processed for his to-  
logical s t u d y  and  the  o the r  f rozen on dry  ice. Serial sec- 
t ions  f rom the  frozen k idney  were cut  in a c ryos t a t  
(-- 15 °C) a t  a th ickness  of 8/~ and  were i ncuba t ed  in the  
app rop r i a t e  media  for d e m o n s t r a t i n g  the  following oxi- 
da t ive  enzymes :  succinate ,  g lucose-6-phosphate ,  fl-hy- 
d r o x y b u t y r a t e  and  isoci t ra te  dehydrogenases ,  using Ni t ro  
Blue Te t razo l ium (Nitro BT) as the  h y d r o g e n  acceptor .  
N ico t inamide  adenine  d i p h o s p h a t e  ( N A D P  or TPN)  was 
the  coenzyme  for g lucose-6-phospha te  and  isoci t ra te  de- 
hydrogenases  and  n ico t inamide  aden ine  d inuc leo t ide  
(NAD or DPN)  for f l - h y d r o x y b u t y r a t e  dehydrogenase .  

On histological  e x a m i n a t i o n  a ben ign  tubu la r  a d e n o m a  
was found to have  replaced pa r t s  of the  k idneys  (Figure 1). 

S ta in ing  for all t he  4 enzymes  in t he  normal  k idney  was  
more  in tense  in t he  cor tex  t h a n  in the  medul la .  The  
s ta in ing  for succ ina te  and  f l - h y d r o x y b u t y r a t e  dehydro -  
genases,  however ,  was  more  in tense  in the  normal  t issue 
and  conspicuous  by  its absence  in the  t u m o r  cells (Figures 
2 and  3). S ta in ing  for g lucose -6-phospha te  and  isoci t ra te  
dehydrogenases  was more  in tense  in the  cy top l a sm of 
neoplas t ic  cells t h a n  in no rma l  cells (Figures 4 and  5). 

I(IRKMAN 1 and  BLOOM et a13 have  r epo r t ed  t h a t  k idney  
t u mo r s  in male  h a m s t e r s  are readi ly  induced  wi th  estro-  
gens. These  t u mo r s  arise t h ro u g h  the  act ion of a h o r m o n e  
on an organ no t  ord inar i ly  cons idered  p a r t  of the  endocr ine  
sys tem,  and  are e s t rogen -dependen t .  

A reduc t ion  or d iminu t ion  of succinic d eh y d ro g en ase  
ac t iv i ty  in spon t aneous  and  induced  neop lasms  has  been  
observed  by  m a n y  workers  b o t h  b y  b iochemica l  and  
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In all figures, the renal tumor is at the top 
of the photograph, normal kidney tubules at 
the bottom. 

Fig. 1. Section of the kidney showing the 
normal tubules and the tumor. × 700. 

Fig. 2. Suecinie dehadrogenase. Tumor con- 
tains virtually no enzyme; tubules at bottom 
of photograph give intense reaction. × 200. 

Fig. 3. fl-Hydroxybutyrie dehydrogenase. En- 
zyme is abundant in normal tubules, absent 
in tumor. × 200. 

Fig. 4. Glueose-6-phosphate dehydrogenase. 
Note increased reaction, particularly around 
periphery of tumor, as compared with normal 
tubules. × 200. 

Fig. 5. Isocitric dehydrogenase. Note intense 
reaction in tumor as compared with moderate 
reaction in normal tubules. × 200. 
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h i s t ochemica l  s tudies .  V a r y i n g  levels of f l - h y d r o x y b u t y -  
r a t e  d e h y d r o g e n a s e  in t u m o r s  h a v e  b e e n  obse rved  8,4. I n  
h u m a n  t u m o r s  s tud ied  b y  MELNICK 4, no  increase  in  iso- 
c i t r a t e  d e h y d r o g e n a s e  ha s  b e e n  found.  E i t h e r  th i s  e n z y m e  
is h o r m o n e - r e s p o n s i v e  in h a m s t e r s  as sugges ted  b y  
HOLLANDER et  a l )  or i t  m a y  be  a source  of r educed  
N A D P .  A n  inc reased  g lucose -6 -phospha te  d e h y d r o g e n a s e  
a c t i v i t y  a p p e a r s  to  be  cha r ac t e r i s t i c  of b o t h  h y p e r p l a s t i c  
a n d  neop las t i c  h u m a n  m a m m a r y  t i ssues  e. Th i s  sugges t s  
t h a t  m o r e  glucose is me t abo l i s ed  b y  t h e  hexose  m o n o -  
p h o s p h a t e  p a t h w a y  in t he  neop las t i c  t issues,  or t h a t  
g lucose -6 -phospha te  d e h y d r o g e n a s e  m a y  be  a h o r m o n e  
respons ive  e n z y m e  7. 

Zusammen[assung. Vier  o x i d a t i v e  E n z y m e  w u r d e n  in 
S c h n i t t e n  v o n  D i g t h y l s t i l b e s t r o l - i n d u z i e r t e n  N ie r en tu -  
m o r e n  in Syr i schen  H a m s t e r n  nachgewiesen .  Die Ak t iv i -  
t g t e n  de r  Berns te insAure-  u n d  f l -Hydroxybu t te r -S~ iure -  
D e h y d r o g e n a s e n  w a r e n  schw~icher im T u m o r  als  in d e r  

n o r m a l c n  Niere,  d ie jen igen  de r  G l u c o s e - 6 - P h o s p h a t -  u n d  
I soc i t ronens~ iu re -Dehydrogenasen  dagegen  st / i rker .  
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E l e k t r o n e n m i k r o s k o p i s c h - c y t o c h e m l s c h e  U n t e r s u c h u n g e n  an  der K e r n m e m b r a n  v o n  Streptotheca 
thamesis 

Die schon  lange  b e k a n n t e  K e r n m e m b r a n  1 h a t  in  d en  
l e t z t e n  J a h r e n  als O r t  u n d  Regu la t i onso rgane l l  des nucleo-  
c y t o p l a s m a t i s c h e n  S to f f aus t auschs  fiir viele  cy to logische  
P r o b l e m e  a n  B e d e u t u n g  gewonnen .  Zah l re iche  A r b e i t e n  
b e r i c h t e n  f iber  Bal l  u n d  F u n k t i o n  des ~(nuclear enve lope  
u n d  se iner  e rs t  d u r c h  die E l e k t r o n e n m i k r o s k o p i e  en t -  
d e c k t e n  K e r n p o r e n  ( z u s a m m e n f a s s e n d e  L i t e r a t u r  bei2). 
T r o t z d e m  l~isst s ich h e u t e  ein geschlossenes  Bild,  v o r  
a l l em f iber  die F u n k t i o n  dieser  S t r u k t u r e n ,  n o c h  n i c h t  
gewinnen .  

t3ber  die K e r n m e m b r a n  de r  D i a t o m e e  Streptotheca 
thamesis w u r d e n  a n  H a n d  v o n  U l t r a d i i n n s c h n i t t e n  u n d  
v o r h e r g e h e n d e r  e n z y m a t i s c h e r  B e h a n d l u n g  de r  g a n z e n  
Zel len die fo lgenden  R e s u l t a t e  gewonnen .  

E i n e  gu t e  e l e k t r o n e n m i k r o s k o p i s c h e  D a r s t e t l u n g  de r  
K e r n m e m b r a n  is t  in  h o h e m  Masse yon  der  A r t  der  ge- 
w~ihlten F i x i e r u n g  abh~tngig. K M n O  4 - ein auch  h e u t e  
n o c h  viel  g e b r a u c h t e s  F i x a t i o n s m i t t e l  be sonde r s  bei  
p f l anz l i chen  O b j e k t e n  - i s t  a u c h  in ger ingen  K o n z e n t r a -  
t i o n e n  u n d  in K o m b i n a t i o n  m i t  a n d e r e n  F i x i e r u n g s m i t -  
t e ln  v611ig ungee igne t .  OsO 4 al le in  f i ih r t  zu e iner  unbe -  
f r i ed igenden  S t r u k t u r e r h a l t u n g .  Die b e s t e n  R e s u l t a t e  
l iefer t  e ine Doppe l f i x i e rung  m i t  2 %  G l u t a r d i a l d e h y d ,  ge- 
folgt  y o n  1 %  OsO 4. N a c h  d ieser  M e t h o d e  e r s che in t  die 
Kernh i i l l e  als deu t l i ch  bilamell~ire B e g r e n z u n g  des Zell- 
k e r n s  (F igur  1). Die  K o n t i n u i t / i t  de r  be iden  L a m e l l e n  wird  
d u r c h  zah l re iche  K e r n p o r e n  u n t e r b r o c h e n .  Die ungef i ihre  
Zah l  de r  P o r e n  l iegt  bei  6000-7000 p ro  K e r n ;  das  en t -  
s p r i c h t  a n n ~ h e r n d  3 %  der  Kernoberf iAche.  I n  K e r n t a n -  
g e n t i a l s c h n i t t e n  erweisen sich die P o r e n  als r u n d e  bis  
s c h w a c h  ova le  S t r u k t u r e n  m i t  e inem m i t t l e r e n  Durch -  
messe r  yon  800/~.  Der  P o r e n a n n u l u s  b e s t e h t  aus  d i f fusem 
Mate r i a l  u n d  e iner  g r6sseren  Zah l  yon  190 ]k G r a n u l a  3. 
Auf  T a n g e n t i a l s c h n i t t e n  d u r c h  P o r e n a n n u l i  s i eh t  man ,  
dass  diese G r a n u l a  n i c h t  s y m m e t r i s c h ,  s o n d e r n  an-  
s c h e i n e n d  regellos v e r t e i l t  s ind.  K o n s e q u e n t e r w e i s e  liisst 
a u c h  e in  Q u e r s c h n i t t  d u r c h  eine Pore  ke ine  b e v o r z u g t e n  
S y m m e t r i e n  i m  B a u  des  P o r e n a n n u l u s  e rkennen ,  u n d  
a n c h  eine Ana ly se  n a c h  de r  MARKHAMSchen R o t a t i o n s -  
m e t h o d e  * f i ih r te  w i e d e r u m  zu d e m  Ergebn is ,  dass  in den  

K e r n p o r e n  v o n  Streptotheca keine  f i bc rgeo rdne t en  S t ruk -  
t u r s y m m e t r i e n  vor l iegen.  Gegente i l ige  Be fu n d e  s ind be-  
k a n n t  bei  Rana 5 u n d  Allium 6. Ffir be ide  O b j e k t e  w u r d e  

Fig. 1. Intakte Kernmenlbran ( × 50000). 


