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Zusammen/assung. E1ektronenopt isch  wird  gezeigt, 
dass bet der  Ka tze  die Bahnen  yon  der  un te ren  Olive zum 
Kle inhi rn  Kol la tera len  besi tzen,  welche an die Klein-  
h i rnkerne  ziehen und sowohl ipsi lateral  als such  kont ra -  

la teral  yon  einer Olive versorgt  werden.  D a m i t  kGnnen 
elektrophysiologische Befunde  sicher in te rp re t i e r t  werden .  
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Short  T e r m  Effects  of D i m e t h y l n i t r o s a m i n e  and 
on H y d r o l a s e s  of the Rat  

The metabol ic  and biochemical  effects, par t icu lar ly  
those  concerned  wi th  alkylatioi1 of nucleic acid bases, 
caused by  the  admin i s t r a t i on  of d ime thy ln i t ro samine  
(DMN) and m e t h y l m e t h a n e s u l p h o n a t e  (MMS) in experi-  
men ta l  animals  have  been ex tens ive ly  repor ted  in the  
l i te ra ture  1 a. The enzyme sys tems  t h a t  have  been mos t ly  
inves t iga ted  include those  associated wi th  t issue ox ida t ion  
and glycolysis 4-s. The behaviour  of acid hydrolases  is 
less well documen ted  and the  avai lable da t a  ma in ly  deal 
wi th  changes  t h a t  result  f rom admin i s t r a t ion  of e i ther  a 
single le thal  dose or of r epea ted  suble thal  doses over  a 
prolonged periodV, S. Repor t  of acute  effects induced by  
these  a lkyla t ing agents  following a single suble thal  dose 
are scant .  

In  view of the  above, t he  sl-tort t e rm effects of adminis -  
t r a t ion  of single suble thal  doses of DMN and MMS on 
2 hydro ly t i c  enzymes,  name ly  acid phospha t a se  (EC 
3.1.3.2) and  nonspecif ic  esterases (EC 3.1.1.1) were 
inves t iga ted  in the  rat .  These 2 enzymes  were selected 
also because of the i r  known dynamic  na tu re  and respon-  
siveness to changes  in cellular e n v i r o n m e n t  9. 

Materials and methods. 3 groups, each consis t ing of 
10 male adul t  Wis ta r  rats,  were admin i s t e red  single i.p. 
inject ions of DMN (10 mg/kg),  MMS (90 mg/kg) and normal  
saline (control) respect ively.  Liver,  k idney  and tes t is  
ob ta ined  f rom these  animals  a t  72 h were subjec ted  to  
his tochemical ,  e lect rophoret ic  and biochemical  techniques  
for the  s t u d y  of acid phospha t a se  and nonspecif ic  esterases 
as descr ibed previously  9. Rou t ine  histological  s ta in ing 
was also carried out.  

M e t h y l m e t h a n e s u l p h o n a t e  

Results. Scat te red  areas of centr i lobular  necrosis were 
ev iden t  in t he  l iver of 3 DMN- t r ea t ed  rats.  Vascular  
congest ion was present ,  a l though  no f rank  haemor rhages  
were observed.  In  h is tochemica l  p repa ra t ions  these  areas 
appeared  as enzyme deficient  islands. The k idney  and  
tes t is  of the  DMN- and  MMS- t rea ted  ra ts  showed no 
histological  or enzyme his tochemical  changes.  Es te rase  
zymograms  of the  tes t is  in 3 DMN- t r ea t ed  ra ts  showed a 
character is t ic  suppress ion of the  fas tes t  ca thoda l ly  
migra t ing  isozyme wi th  =-naphthy l  bu ty ra t e ,  while in 
the  control  and  MMS prepa ra t ions  th is  b a n d  was promi-  
nent .  No o ther  changes  in acid phospha t a se  of esterase 
zymograms  were noted.  The f indings  are summar ized  in 
Table I. 

Biochemical  assay of b o t h  the  hydrolases  exh ib i t ed  
wider  var ia t ions  in enyzme  levels be tween  the  indiv idual  
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Table I. Morphological and enzymological (acid phosphatase and nonspecific esterases) changes at 72 hours following administration of single 
sublethal doses of DMN and MMS in the liver, kidney and testis of the rat 

Morphology ( H & E), Enzyme histochelnistry Zymogram pattern 
Organs (paraffin sections) (cryostat sections, post-fixed) ( Tris/borie buffer system; pH 7.3) 

Liver Scattered areas of eentrilobular Enzyme deficient islands, Normal 
necrosis and vascular congestion corresponding to necrotic areas, in both 
in three DMN-treated animals acid phosphatase and esterase 

preparations 

Kidney Normal 

Testis Normal 

Normal enzyme distribution 

Normal enzyme distribution 

Normal 

Suppression of the fastest 
cathodally migrating isozyme 
with c~-naphthyl butyrate in three 
DMN-treated animals 

Substrates employed for acid phosphatase were ~-naphthyl phosphate and naphthol AS-MX phosphate with Red Violet LB as the diazonium 
salt. For esterases, r acetate, cr propionate, cr butyrate and naphthol AS acetate were used with Fast Blue BB as 
the diazonium salt. Simultaneous capture technique was employed for the histochemical and electrophoretic studies. 
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Table II. Results of biochemical assay of acid phosphatase and nonspecific esterases with their standard deviations 
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Organs Enzyme type Enzyme activity in mU/mg of proteila 

Control DMN MMS 

Liver Acid. phosphatase 1.10 4- 0.14 0.95 4- 0.24 1.00 • 0.18 
Esterases 4.70 4- 0.90 4.90 4- 1.50 4.20 4- 1.20 

Kidney Acid. phosphatase 0.78 4- 0.18 0.79 4- 0.15 0.72 • 0.10 
Esterases 4.90 4- 0.30 4.85 4- 0.80 4.40 4- 0.85 

Testis Acid. phosphatase 0.18 4- 0.09 0.19 4- 0.12 0.18 4- 0.12 
Esterases 5.40 4- 0.40 5.50 4- 1.50 5.00 :L 0.60 

mU = international inilliunit. Post-coupling technique was employed. 

e x p e r i m e n t a l  an ima l s  (DMN and  MMS groups),  t h a n  was 
obse rved  a m o n g s t  t h e  controls .  As t he  large  s t a n d a r d  
dev i a t i ons  in  t he  e x p e r i m e n t a l  g roups  ove r l apped  those  
of t he  la t te r ,  no s t a t i s t i ca l ly  s ign i f i can t  differences  were 
n o t e d  be tween  t h e m .  T he  b ioas say  d a t a  are  p r e s e n t e d  in 
Tab le  II .  

Discussion. I n  v iew of t he  ava i l ab l e  r epo r t s  t h a t  la rger  
doses of a l k y l a t i n g  agen t s  t h a n  used in t he  p r e s en t  in-  
v e s t i g a t i o n  are  r equ i red  for e x p e r i m e n t a l  pa thogenes i s  
in  ra ts ,  t h e  f ind ings  n o t e d  m a y  be of s ignif icance.  HULTIN 
e t  al. 10 r epo r t ed  t h a t  t he  smal les t  dose of D M N  necessa ry  
to p roduce  def in i te  necros is  of t h e  l iver  is a b o u t  20 mg/kg .  
The  p r e s e n t  f ind ings  sugges t  t h a t  hepa t i c  i n v o l v e m e n t ,  
as ev inced  b y  s ca t t e r ed  areas  of cen t r i l obu la r  necrosis  
a n d  e n z y m e  def ic ien t  is lands,  can  resu l t  f rom a d m i n i s t r a -  
t i on  of t h e  chemica l  a t  ha l f  the  s t a t e d  dosage. Such  
occurance  of morpho log ica l  and  enzymolog ica l  changes  
e v e n  in a smal l  p r o p o r t i o n  of e x p e r i m e n t a l  an ima l s  
under l ines  t h e  role of i n d i v i d u a l  suscep t ib i l i t y  in  t he  
c a u s a t i o n  of lesions b y  t he  a l k y l a t i n g  agents .  The  bio- 
assay  d a t a  e x h i b i t i n g  wide v a r i a t i o n s  in e n z y m e  levels 
a m o n g s t  t h e  i nd iv idua l  e x p e r i m e n t a l  an ima l s  are cor- 
r o b o r a t i v e  in th i s  regard.  However ,  t h e  absence  of a n y  
s t a t i s t i ca l ly  s ign i f ican t  d i f ference in e n z y m e  ac t iv i t i es  
b e t w e e n  t he  e x p e r i m e n t a l  and  con t ro l  groups,  as n o t e d  
earlier,  is r e l e v a n t  to t he  b iochemica l  f ind ings  r epo r t ed  
by  SLATER et  al. 7. W o r k i n g  on  hepa t i c  lysosomal  hydro -  
lases fol lowing nec ro t i z ing  doses of hepa to tox in s ,  i nc lud ing  
DMN, these  a u t h o r s  obse rved  l i t t le  a l t e r a t i o n  in lysosomal  
a c t i v i t y  in  t he  p renec ro t i c  and  in t he  ear ly  necro t ic  
s tages  of hepa t i c  i n v o l v e m e n t  a n d  conc luded  t h a t  t h e  
lysosomes p r o b a b l y  p l ay  no role in  t he  ear ly  d e v e l o p m e n t  
of hepa t i c  lesions. Changes  in a c t i v i t y  t h a t  were obse rved  

a f t e r  10 h were a t t r i b u t e d  to t he  a f t e r m a t h  of the  necro t ic  
process,  r a t h e r  t h a n  w i t h  i ts  in i t i a t ion .  

The  se lect ive  loss of t he  t e r m i n a l  c a t h o d a l  es terase  of 
t he  tes t i s  in  3 D M N - t r e a t e d  an ima l s  is also s ignif icant ,  as 
t h i s  i sozyme seems cha rac t e r i s t i c  of t he  organ.  I n  all 
z y m o g r a m s  w i t h  b o t h  u n s u b s t i t u t e d  and  s u b s t i t u t e d  
n a p h t h y l  es ters  th i s  p a r t i c u l a r  v a r i a n t  fea tu res  p romi -  
nen t ly .  Besides,  i t s  c apac i t y  to  p roduce  h y b r i d  es terase  
species is also d i s t i nc t i ve  11. The  p re sen t  f i nd ing  po in t s  
to  the  fac t  t h a t  cy tochemica l  changes  m a y  occur  f rom 
a d m i n i s t r a t i o n  of a l k y l a t i n g  agen t s  before  a n y  morpho -  
logical  changes  become  e v i d e n t  a n d  t h a t  such  sub t le  
changes  m a y  be de t ec t ab l e  b y  a p p r o p r i a t e  ana lys i s  of t he  
c o n s t i t u e n t  i sozyme sys tems.  

Zusammen/assung. E i n  k le iner  Teil  der  m i t  D i m e t h y l -  
n i t r o s a m i n  (10 mg/kg)  b e h a n d e l t e n  R a t t e n  zeigte Leber-  
nekrose  u n d  Suppress ion  eines Es t e r i sozyms  in den  Hoden .  
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I n t r a m i t o c h o n d r i a l  B o d i e s  in the  B - C e l l s  of Rat ' s  P a n c r e a s  T r e a t e d  by  G l y b e n c l a m i d e  

I n t r a m i t o c h o n d r i a l  bodies,  d i f fe ren t  in  shape,  size and  
s t ruc tu re ,  a n d  b o u n d  to t h e  m a t r i x  or t h e  cristae,  h a v e  
been  descr ibed  in t he  cells of va r ious  animals .  T h e y  are 
d e t a c h e d  in d i f fe ren t  o rgans  in  var ious  cond i t ions  - 
no rmal ,  pa tho log ica l  or expe r imen ta l ,  and  in d i f fe ren t  
e v o l u t i o n a r y  phases  - e m b r y o n M  a n d  p o s t n a t a l  1-11 

Pecu l i a r  i n t r a m i t o c h o n d r i a l  s t r u c t u r e s  are seen in t h e  
B-cells of t he  islets  of L a n g e r h a n s  of t he  p a n c r e a s  of the  
ra t ,  t r e a t e d  w i t h  g l y b e n c l a m i d e  ( H B  419). A single dose of 
g lybenc l amide  (7 mg/kg)  was g iven  ora l ly  to  9 wh i t e  rats .  
The  an ima l s  were sacr i f iced b y  d e c a p i t a t i o n  on  t h e  2nd, 
8 th  a n d  24 th  h. 2 r a t s  were used as controls .  The  panc rea s  
was r e m o v e d  i m m e d i a t e l y  a n d  f ixed in 1% o s m i u m  

t e t r o x i d e  in Mil lonig 's  buf fer  a t  p H  7.4 for 1 h a t  4~ 
Af te r  a fas t  r inse  in  t he  Mil lonig 's  buffer ,  t he  spec imens  
were d e h y d r a t e d  and  e m b e d d e d  in Durcopan .  R e i c h e r t  
u l t r a m i c r o t o m e  was used to o b t a i n  specimens.  The  
s ta ins  used were u r a n y l  ace t a t e  a f t e r  WATSON 12 and  
lead c i t r a t e  a f t e r  REYNOLDS la. Sect ions  were e x a m i n e d  b y  
H i t a c h i  HU-11  A e lec t ron  microscope.  

Dense  i n t r a m i t o c h o n d r i a l  bodies,  s ingle or mu l t i p l e  
(Figure  1), were de t ec t ed  in t he  m i t o c h o n d r i a  of some of 
t he  B-cells,  more  f r e q u e n t l y  in  t h e  panc rea s  of an ima l s  
sacr i f iced a f t e r  24 h. These  bodies  were m a i n l y  obse rved  
in b igger  m i t o c h o n d r i a .  The  m i t o c h o n d r i a  t hemse lves  
(matr ix ,  c r i s tae  and  m e m b r a n e )  d id  no t  show a n y  


