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(2) F luor ide  is k n o w n  to be a powerfu l  i n h i b i t o r  of 
lipaseS,4; for t h i s  r ea son  our  e x p e r i m e n t s  h a v e  been  car-  
r ied ou t  w i t h  f luoride 0.05 M.  

(3) Fo r  shor t  cha in  f a t t y  acids (butyr ic) ,  we h a v e  ex- 
t r a c t e d  the  enzymes  f rom a l iver  ace tone  p o w d e r  b y  phos-  
p h a t e  buffer  0.0128 M p H  7.7; i t  was  d e m o n s t r a t e d  t h a t  
f luoride comple te ly  i nh ib i t s  a n y  l ipase a c t i v i t y  in such  
cond i t ions  s. 

A p a r t  f rom the  above  evidences ,  we usua l ly  h a v e  2 con-  
t ro ls  in our  d e t e r m i n a t i o n s ,  i. e. w i t h o u t  s u b s t r a t e  a n d  
w i t h o u t  ATP ,  in  o rder  to  a sce r t a in  t h a t  h y d r o x a m i c  acid 
f o r m a t i o n  we measu re  is mere ly  due  to  p resence  of A T P .  

Results. The  force feeding of CC1, r e su l t ed  in (a) a n  in-  
crease of t o t a l  l iver  f a t  a t  3 -4  h,  acco rd ing  to  RECKNAG~L 1 
a n d  (b) a d imin i shed  a c t i v a t i o n  of pa lmi t i c  acid wh ich  
appea r s  to  be  a l m o s t  c o n t e m p o r a r y  to  t h e  f a t t y  in f i l t ra -  
t ion  and  in a n y  case is a l r e ady  s t a t i s t i ca l ly  s ign i f i can t  5 h 
a f t e r  po isoning  (Table).  

CC14 added  in vitro i n h i b i t e d  t h e  a c t i v a t i o n  of pa lmi t i c  
a n d  b u t y r i c  acid (Fig.). 

Discussio.n. The  e x p e r i m e n t a l  work  r e p o r t e d  here  sup-  
por t s  t he  v iew t h a t  t he  i m p a i r m e n t  in  t h e  ab i l i t y  to  ac t i -  
v a t e  f a t t y  acids  is a d i r ec t  r e su l t  of CCt, h e p a t o t o x i c i t y .  
F r o m  o t h e r  e x p e r i m e n t L  we h a v e  ev idence  t h a t  t he  ac t i -  
v a t i o n  t akes  place in t he  m i t o c h o n d r i a l  a n d  m i c r o s o m a l  
f rac t ions  ~0. I t  is well  k n o w n  t h a t  a n  a c t i v a t i o n  is t he  pre-  
l im ina ry  o p e r a t i o n  for  f a t t y  acid o x i d a t i o n  a n d  for syn-  
thes is  of phospho l ip id s  a n d  t r ig lycer ides  n-~a. 

The  fac t  t h a t  th i s  a c t i v a t i o n  is v e r y  precoc ious ly  im-  
pa i red  shows t h a t  a n  enzym i c  lesion h a s  se t  in j u s t  in t h e  
per iod w h e n  l iver  f a t  is rising. Th i s  lesion seems to  re- 
p r e sen t  one  of t h e  po in t s  of t h e  pa t ho l og i ca l  sequences  
cor re la ted  to t he  ea r ly  increase  in l iver  fat ,  wh ich  in te r -  
venes  long before  a n y  d e m o n s t r a b l e  m i t o c h o n d r i a l  d a m a g e  
as def ined ~,2 in t e r m s  of A T P a s e  t r a n s f o r m a t i o n ,  loss of 
p y r i d i n e - n u c l e o t i d e - d e p e n d a n t  ox ida t i ve  func t ion ,  un -  
coupl ing  of o x i d a t i v e  p h o s p h o r y l a t i o n  a n d  i m p a i r m e n t  
in t h e  ab i l i ty  to  r e a c c u m u l a t e  po t a s s ium.  
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Zusammen/ass  ung 

Bei C C l ( V e r g i f t u n g  zeigt  die L e b e r  eine v e r m e h r t e  Ak-  
t i v i e rung  der  Fe t t s / iu ren ,  die sich fas t  g le ichzei t ig  m i t  de r  
fe t t igen  I n f i l t r a t i o n  k u n d g i b t .  Die A b n a h m e  de r  Akt iv ie -  
r u n g  / iussert  s ich be re i t s  5 h n a c h  de r  V e r g i f t u n g  in s ta -  
t i s t i sch  s ign i f ikan te r  Weise.  Z u g a b e  v o n  CC1 a h e m m t  in 
vitro die A k t i v i e r u n g  yon  P a l m i t i n -  u n d  But te r sXure .  

The Histochemistry 
of the Dehydrogenase Systems in the Aortae of 

Rabbits with Experimental Atherosclerosis 

I n  a p rev ious  work  1 we h a v e  s tud ied  a lka l ine  a n d  acid 
phospha t a se s ,  non-specif ic  es terase  a n d  succinic  d e h y d r o -  
genase  ( the l a t t e r  e n z y m e  b y  m e a n s  of b lue  t e t r a z o l i u m  
a n d  neo te t r azo l ium)  in  t h e  ao r t ae  of a the rosc le ro t i c  r a b -  
b i t s  a n d  ra ts .  R e c e n t l y  deve loped  m e t h o d s  for  succinic  
d e h y d r o g e n a s e  2, D P N - d i a p h o r a s e  ~, T P N - d i a p h o r a s e  4, 
a n d  t h e  dehyd rogenase s  l inked  to  t i le  l a t t e r  b a s e d  on  t h e  
use  of 2,2"-di-p-nitrophenyl-5,5"-diphenyl-3,3'-(3,3"-dime- 
t h o x y - 4 , 4 ' - b i p h e n y l e n e ) - d i t e t r a z o l i u m  ch lor ide  (=  n i t ro -  
BT)  as  the  ch romogen ic  e lec t ron  accep to r  gave  t h e  possi-  
b i l i ty  of i n v e s t i g a t i n g  t h e  a b o v e - m e n t i o n e d  enzym es  also 
in  t h e  v a s c u l a r  wall .  

The  p r e sen t  c o m m u n i c a t i o n  deals  w i t h  resu l t s  of a h is to-  
Chemical  i n v e s t i g a t i o n  of succinic  dehydrogenase ,  D P N -  
d iaphorase ,  T P N - d i a p h o r a s e ,  lac t ic  dehydrogenase ,  mal ic  
dehydrogenase ,  g l u t a m i c  dehydrogenase ,  a n d  glucoso-6- 
p h o s p h a t e  d e h y d r o g e n a s e  in t h e  a o r t a e  of 9 r a b b i t s  wi th  
choles tero l  a t h e r o m a t o s i s  (p roduced  b y  a d d i t i o n  of 1 g 
choles te ro l  to  t he  da i ly  d ie t  for  4 m o n t h s )  a n d  5 con t ro l  
an imals .  Di rec t ions  g iven  b y  PEARSE 5 h a v e  b e e n  a d h e r e d  
to.  T h e  t e t r a z o l i u m  used was n i t ro  BT.  

A c t i v i t y  of t he  e n z y m e s  m e n t i o n e d  in n o r m a l  ao r t ae  
c a n  be  de t ec t ed  chief ly  in t h e  musc le  cells of m e d i a  (in 
fo rm of smal l  g r a n u t e s - m i t o c h o n d r i a )  in  dec reas ing  order  
as follows: D P N - d i a p h o r a s e ,  lact ic  a n d  mal ic  d e h y d r o -  
genases,  T P N - d i a p h o r a s e ,  succinic  d e h y d r o g e n a s e ;  t he  
a c t i v i t y  of g l u t a m i c  a n d  g lucoso -6 -phospha t e  d e h y d r o -  
genases  was negligible.  T h e  a c t i v i t y  of t h e  e n d o t h e t i u m  
a n d  cel lular  e l e m e n t s  of t h e  i n t i m a  is weaker ,  a n d  in some 
cases c a n n o t  be  d e t e c t e d  in  t h e  sec t ions  a t  all. I n  a d v e n t i -  
c ia l  f ib rocy tes  a more  p r o n o u n c e d  a c t i v i t y  cou ld  b e  ascer-  
t a ined .  

I n  r a b b i t s  w i t h  e x p e r i m e n t a l  a theroscleros is ,  e n z y m e  
ac t iv i t i e s  in  med ia  a n d  a d v e n t i c i a  h a d  m o s t l y  t h e  s ame  
local i sa t ion  a n d  i n t e n s i t y  as  in  t h e  con t ro l  samples .  

An  i n t e r e s t i n g  p a t t e r n  could  be  obse rved  in  t h e  p laques .  
D P N - d i a p h o r a s e  (Fig. b), l ac t ic  d e h y d r o g e n a s e  (Fig. c), 
mal ic  dehydrogenase ,  a n d  T P N  d i a p h o r a s e  are  here  local-  
ised in t he  m a c r o p h a g e s  ( l ipophages) ,  a n d  in t h e  f ib rocy tes  
( 'Fase rze l l en '  Benn inghof f )  in  t he  fo rm of sma l l  g ranu les  
p e n e t r a t i n g  in to  all  ce l lu lar  processes.  P r e p a r a t i o n s  s t a in -  
ed w i th  Oil Red  O showed  t h a t  t h e  loca l i sa t ion  of e n z y m e s  
ac t iv i t i e s  were no t  a h v a y s  iden t i ca l  w i t h  t he  loca l i sa t ion  
of lipids, i n  t he  s ame  e l e m e n t s  succinic  d e h y d r o g e n a s e  
(Fig. a) cou ld  be  de tec ted ,  b u t  the  c o r r e s p o n d i n g  a c t i v i t y  
was m u c h  s l ighter .  A m i n u t e  a c t i v i t y  was  s h o w n  b y  glu- 
coso -6 -phospha t e  (Fig. I) b u t  on ly  in some of t he  plaques .  
Similar ly ,  g l u t a m i c  d e h y d r o g e n a s e  a c t i v i t y  (Fig. e) w h i c h  
was  t h e  s l igh tes t  of all  t h e  e n z y m e  sys t ems  inves t iga t ed ,  
was  weak ly  pos i t ive  on ly  in some cases in t he  surface  p a r t s  
of t he  plaques .  I t  m u s t  be  e m p h a s i z e d  t h a t  t he  s t a in  in-  
t ens i t i e s  of all  t h e  e n z y m e s  s tud ied  showed  differences,  
w h i c h  were m o s t  a p p a r e n t  u p o n  c o m p a r i n g  smal l  p l aques  
w i t h  large ones. I n  t h e  smal l  p l aques  w i t h  a sma l l  n u m b e r  
of l ipophages ,  r e ac t i on  was  v e r y  in t ense  in n e a r l y  all  cel- 
lu la r  e lements .  I n  t he  large p laques ,  where  s u b s t a n t i a l  
a m o u n t s  of choles te ro l  could be  de tec ted ,  a c t i v i t y  was 
on ly  in t h e  l ipophages  a n d  f ib rocy tes  a t  t he  surface  and  
in d e p t h  close to  t h e  media .  I n  t h e  c e n t e r  of t he  p laques  
which  showed  t he  m o s t  i n t ense  r eac t i on  for choles terol ,  
e n z y m e  reac t ions  were  negl ig ible  (Fig. b).  A b o v e  t h e  smal l  
p l aques  a n d  in t h e  n e i g h b o u r h o o d  of some la rger  p laques ,  
r eac t ions  were r a t h e r  p r o n o u n c e d  also in t he  endo the l i a .  
S imi la r  r eac t ions  are also s h o w n  b y  p l aques  on  t h e  semi- 
l u n a r  va lves  (Fig. d). 

The  r epo r t ed  f ind ings  of h igh  a c t i v i t y  of t h e  dehydro -  
genase  sy s t ems  in t h e  smal l  p l aques  p resen t ,  as  well  as 
t he  p rev ious ly  r e p o r t e d  ac t iv i t i e s  of a lka l i ne  a n d  acid 
p h o s p h a t a s e s ,  a n d  non-speci f ic  es terase ,  f u r t h e r  ev idence  

Further work on the dehydrogenase systems in plaques in rabbit, 
rats, and humans is in progress and will be reported in detail 
elsewhere. 
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f. • . 

Alt microphotographies refer to the aortae of atherosclerotic rabbits. 
a) Succinie dehydrogenase. Slight positive reaction in muscle cells 
of media (right half of the Figure) and in the macropbages (lipo- 
phages) and fibrocytes (left half of the Figure) of intima, b) DPN- 
diaphorase. Strong positive reaction in macrophages and fibrocytes 
on surface of the plaque (left quarter) and in nmscle cells of media 
(right quarter). In the center of the plaque (second quarter) negligible 
reaction, c) Lactic dehydrogenase. Intense reaction in the plaque 
(top) and in muscle cells of media, d) Lactic dehydrogcnase in the 
plaque (bottom) on the semilunar valve (compare with Fig. e). 
e) Glutamic dehydrogenase. Reaction is almost negative, f) Glucoso- 
6-phosphate dehydrogenase. Weakly positive reaction in some cellu- 
lar elements of the plaque, a stronger one in adjacent rnyocardium 

(bottom). 

in f avour  of the  concep t  of re la t ive ly  high metabol ic  
a c t i v i t y  of the  in t ima  in the  init ial  s tage  of the  a t h e r o m a t -  

ous lesions. Z. LOJDA and  V. FELT 

Embryological Institute, Medical Faculty, Charles Uni- 
versity and Research Institute /or Endocrinology, Prague 
(CSR). June t5, 1960. 

Zusammen/assung 

I n  Aor t en  von  K a n i n c h e n  mi t  exper imente l l e r  Athero-  
sklerose w u r d e n  die fo lgenden Dehydrogenasen  un te r -  
such t :  DPN-Diapho ra se ,  Lac t a t -  und  Mala t -Dehydro -  
genase,  TPN-Diapho ra se ,  Succinat- ,  Glucoso-6-phospha t -  
und  G l u t a m a t - D e h y d r o g e n a s e .  Die Ak t iv i tg t  der  ftint 
e r s t g e n a n n t e n  war  in den  Endothe l i en ,  Makrophagen  
(Lipophagen)  und  F i b r o z y t e n  der  ve rd i ck ten  I n t i m a  und 
kle iner  a therosk le ro t i scher  Bee te  deut l ich  erh6ht .  Die Be-  
funde  s t ehen  im E ink lang  mi t  der  Ansicht ,  dass  die Stoff-  
wechse tak t iv i tg t  der  I n t i m a  a m  Anfang  der  expe r imen-  
te t len  Atherogenes i s  e rh6h t  ist. 

T h e  Effect  of  Lit ter  R a n k  on the  D e v e l o p m e n t  of 
M o u s e  L y m p h  N o d e s  

Evidence  has  been ob ta ined  t h a t  ma te rna l  age in- 
f luences  t he  occurrence  of mongol i sm in h u m a n  beings  1 
and t h a t  the  incidence of s p o n t a n e o u s  "-~ and  induced ~ 
tumors  in mice varies with l i t ter  rank.  The mechan i sm by  
which  these  effects  are p roduced  is unknown.  The p r e s en t  
s tudies ,  however ,  indica te  t h a t  in young  mice of ce r ta in  
s t ra ins  l y m p h  node  size changes  s igni f icant ly  in successive 
l i t ters .  Since l y m p h a t i c  t issue is an i m p o r t a n t  p a r t  of hos t  
defense,  the  poss ibi l i ty  exis ts  t h a t  t he  inf luence of l i t ter  
r ank  in t u m o r  g rowth  migh t  be med i a t ed  t h ro u g h  an 
a l t e ra t ion  in l ymph  node  deve lopmen t .  

Female  mice were used th roughou t .  They  were weaned 
a t  5 weeks, t he rea f t e r  housed  5--12/cage, kept  on racks in 
an a i r -condi t ioned  room, and  fed water ,  and  Pur ina  I .abo-  
r a t o ry  Chow ad libitum. At sacrifice, by cervical  disloca- 
t ion,  two elbow and two inguinal  nodes  were removed ,  
t r i m m e d  of ex t r aneous  tissues, b lo t ted ,  and  the  combined  
weigh ts  d e t e r m i n e d  on a Rol le r -Smi th  tors ion balance.  

In  t he  first  e x p e r i m e n t  the  l y m p h  node  and  body  weights  
of 6-7 1/2 week old second and  four th  l i t ter  l ow- tumor  
C57BL/Sp  mice were  compared .  Mean body  and  l y m p h  
node  weigh ts  ( s t anda rd  er ror  in paren theses )  for 7 second 
l i t te r  mice were 15.9 (0-3) g and  l 1.6 (0.6) mg respect ively ,  
while  those  for 7 four th  l i t ter  mice were 14-0 (0.5) g and  
8.3 (0-5) mg  respect ive ly .  High ly  s igni f icant  ( P  < 0.01) 
decreases  in bo th  b o d y  and  l y m p h  node  weights  of four th  
l i t te r  C57BL/Sp  mice were observed .  On the  o the r  hand ,  
s imilar  m e a s u r e m e n t s  on first  and  four th  l i t ter  l ow- tumor  
C3 t t e /AnSp  mice showed no s ignif icant  l i t ter  r ank  differ-  
ence. 

In t he  second e x p e r i m e n t  (Table I) body  and  l y m p h  
node g ro w t h  were inves t iga ted  in C57BI . /Sp  mice of f irst  
t h ro u g h  fou r th  l i t ters  by  compar ing  the i r  weights  in mice 
3 and  6 weeks  of age. No s igni f icant  d i f ferences  were  ob-  
served  a t  3 weeks.  S igni f icant ly  lower b o d y  and  l y m p h  
node  weights  of mice of the  t h i rd  and  four th  l i t ters  were  
found  a t  6 weeks  ( P  < 0-001 and  < 0.05 respect ively) .  
Smal ler  pe rcen t  increases in l y m p h  node weight  du r ing  
the  3 6-week in te rva l  were found in mice of second and  
t h i r d  l i t ters  t h a n  in f i rs t  l i t ter  mice.  In  ma rk ed  con t r a s t ,  
no such  t r end  was obse rved  in the  b o d y  g ro w t h  of suc- 
cessive l i t ters .  

Recen t ly "  it was obse rved  t h a t  in fos te r -nurs ing  mice 
f rom s t ra ins  cha rac te r i zed  by  large l y m p h  nodes  to  mo-  
the r s  possessing small  nodes  t he  young  deve loped  smal ler  
l y m p h  nodes  t h a n  non- fos te r -nursed  controls .  Conversely,  
fos te r -nurs ing  mice  w i t h  normal ly  small  nodes  to  m o t h e r s  
wi th  large l y m p h  nodes  resu l ted  in large nodes  in the  
young.  These resul ts  ind ica ted  t h a t  a m a t e r n a l - i n f a n t  re- 
l a t ionsh ip  in mice  dur ing  the  nurs ing  period,  p r e s u m a b l y  
med i a t ed  via t he  milk, is i m p o r t a n t  in l y m p h  node  
deve lopmen t .  
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