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Enzymatic activities of rabbit kidney mitoehondria previously incubated with 0.5 m M  or 2 m M  lead acetate 

EXPERIENTIA 3o/5 

Control Lead acetate (0.5 ram) Lead acetate (2 mM) 

Succinateoxidase �9 174 :~: 15 100 :k 12 9 _• 4 

Suecinatedehydrogenase ~ 153 ~_ 7 150 _k 12 152 _j: 13 

NADH cytoehrome-creductase ~ 228 ~_ 18 42 -k 16 19 • 7 

Citoehrome oxidase* 1900 :~ 150 1500 :~: 206 850 :~= 162 

Glutamate dehydrogenase ~' 102 ~ 6 36 :t: 7 21 :t: 6 
Monoamine oxidase ~ 6.2 -k 0.8 6.5 -~: 0.5 6.2 ~ 0.6 

The results given are means ~ S.D. �9 Enzymatic activities are expressed as nmoles of 02 consumed/min/mg protein, b Enzymatic activities 
are expressed as mnoles of substrate oxidized or reduced/min/mg protein. 

in  v i t r o  e f f ec t s  of  l e ad  o n  s o m e  e n z y m e s  c o n t a i n e d  in  t h e  
i n n e r  m e m b r a n e  a n d  c r i s t a e  ( s u c c i n a t e  o x i d a s e ,  s u c c i n a t e  
d e h y d r o g e n a s e ,  N A D H  c y t o c h r o m e - c  r e d u c t a s e ,  a n d  
c y t o c h r o m e  o x i d a s e ) ,  in  t h e  m a t r i x  ( g l u t a m a t e  d e h y d r o -  
g e n a s e ) ,  o r  in  t h e  o u t e r  m e m b r a n e  ( m o n o a m i n e  o x i d a s e )  
of  m i t o c h o n d r i a  6. 

Mater ia l  and methods. M i t o c h o n d r i a  we re  i s o l a t e d  f r o m  
r a b b i t  k i d n e y  h o m o g e n a t e  b y  c e n t r i f u g a t i o n  i n  a s o l u t i o n  
c o n t a i n i n g  210 m M  m a n n i t o l ,  70 m M  suc rose ,  1 m M  
Tris-HC1 b u f f e r  ( p H  7.2) a n d  0.1 m M  d i s o d i u m  E D T A  7, 
a n d  i n c u b a t e d  for  30 m i n  a t  37 ~ in  t h e  s a m e  m a n n i t o l -  
sucrose-Tr is  s o l u t i o n  c o n t a i n i n g  e i t h e r  0.5 o r  2 m M  l e a d  
a c e t a t e  w i t h o u t  E D T A .  M i t o c h o n d r i a  we re  t h e n  cent r i~  
f u g e d  a t  12,000 g for  15 ra in ,  a n d  w a s h e d  t w i c e  w i t h  t h e  
m a n n i t o l - s u c r o s e - T r i s  s o l u t i o n  w i t h o u t  l e a d  o r  E D T A  
a d d e d .  F i n M l y ,  t h e  m i t o c h o n d r i a l  p e l l e t s  we re  a s s a y e d  
for  s u c c i n a t e  o x i d a s e  s, s u c c i n a t e  d e h y d r o g e n a s e  9, N A D H  
c y t o c h r o m e - c  r e d u c t a s e ~ ~  c y t o c h r o m e  o x i d a s e l ~ ,  g l u t a -  
m a t e  d e h y d r o g e n a s e  ~ ,  a n d  m o n o a m i n e  o x i d a s e  ~ a c t i v -  
i t ies ,  a n d  p r o t e i n  c o n t e n t  ~ 

Results  and discussion. S u c c i n a t e  o x i d a s e  s y s t e m  s h o w e d  
a s t r o n g  r e d u c t i o n  of  e n z y m a t i c  a c t i v i t y  (Table) .  Also  
N A D H  c y t o c h r o m e - c  r e d u c t a s e  a n d  c y t o c h r o m e  o x i d a s e  
w e r e  m a r k e d l y  r e d u c e d ,  w h i l e  s u c c i n a t e  d e h y d r o g e n a s e  
w a s  n o r m a l .  I t  s e e m s  l ike ly ,  t h e n ,  t h a t  s u c c i n a t e  o x i d a s e  
s y s t e m  is a l t e r e d  in  v i t r o  b e c a u s e  t h e  s e q u e n c e  of e l e c t r o n -  
t r a n s f e r  r e a c t i o n s  is i n h i b i t e d  in  c y t o c h r o m e s  b y  lead .  

M o n o a m i n e  o x i d a s e  w a s  u n c h a n g e d ,  w h i l e  g l u t a m a t e  
d e h y d r o g e n a s e  a c t i v i t y  w a s  s i g n i f i c a n t l y  d i m i n i s h e d ;  
t h i s  is in  a g r e e m e n t  w i t h  t h e  r e d u c t i o n  of g l u t a m a t e  
d e h y d r o g e n a s e  f o u n d  in  h o m o g e n a t e s  of  k i d n e y  t i s s u e  of  
l e a d - i n t o x i c a t e d  g u i n e a - p i g s  ~s. 

Riassunto.  D o p o  i n c u b a z i o n e  c o n  a c e t a t o  di  p i o m b o  
(2 m M  o 0.5 m M )  e s u c c e s s i v o  l a v a g g i o  i m i t o c o n d r i  del le  
ce l lu le  r e n a l i  de l  con ig l io  m o s t r a n o  u n a  s i g n i f i c a t i v a  
d i m i n u z i o n e  d e l l ' a t t i v i t k  de l l a  s u c c i n a t o - o s s i d a s i ,  de l l a  
N A D H - c i t o c r o m o  c - r e d u t t a s i ,  de l l a  c i t o c r o m o - o s s i d a s i  e 

de l l a  g l u t a m m a t o - d e i d r o g e n a s i ,  m e n t r e  la  s u c c i n a t o -  
d e i d r o g e n a s i  e la  m o n o a m i n o - o s s i d a s i  n o n  r i s u l t a n o  
m o d i f i c a t e .  
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Lipid L o w e r i n g  Effect  of Al l ic in  (Dial ly l  D i s u l p h i d e - O x i d e )  on  Long  T e r m  Feed ing  to N o r m a l  Rats  

M a n y  t h e r a p e u t i c  v i r t u e s  h a v e  b e e n  a s c r i b e d  to  ga r l i c  
a m o n g  w h i c h  i t s  u s e  in  d i a b e t e s  a n d  in  d i s e a s e s  of  b a c t e r i a l  
o r ig in  a n d  c a r d i a c  a i l m e n t s  h a v e  r e c e i v e d  p a r t i c u l a r  
a t t e n t i o n  1-~. A d e c o c t i o n  of ga r l i c  w i t h  m i l k  is u s e d  in  
s m a l l  d o s e s  for  h e a r t  d i s e a s e  5. T h e  a c t i v e  p r i n c i p l e s  
p r e s e n t  in  ga r l i c  h a v e  b e e n  f o u n d  to  be  m a i n l y  t h e  s u l p h u r  
c o n t a i n i n g  c o m p o u n d s .  T h e  e s s e n t i a l  oil  of  ga r l i c  c o n t a i n s  
6 %  a l ly l  p r o p y l  d i s u l p h i d e  a n d  6 0 %  d iMly l  d i s u l p h i d e %  
T h e  l a t t e r  is  p r o d u c e d  f r o m  al l ic in ,  a n  a n t i b i o t i c  d u r i n g  

s t e a m  d i s t i l l a t i o n  of gar l ic  i u i c e L  Al l i c in  is i d e n t i f i e d  as  
O 

I 

d iaUyl  d i s u l p h i d e - o x i d e  (CaH s - S - S - C 3 H s )  b y  CAVALLITO 
e t  al. s, 9 I t  is p r e s e n t  in  ga r l i c  to  t h e  e x t e n t  of  0 . 1 5 % .  I n  a 
p r e l i m i n a r y  s t u d y  t h e  a u t h o r s  h a v e  f o u n d  t h a t  f e e d i n g  of 
ga r l i c  i u i ce  t o  n o r m a l  r a t s  for  a p e r i o d  of 2 m o n t h s  
s i g n i f i c a n t l y  r e d u c e d  t h e  l i p id  l eve l s  in  s e r u m  a n d  l i ve r  10. 
I t  h a s  a lso  b e e n  o b s e r v e d  t h a t  d a i l y  a d m i n i s t r a t i o n  of  
ga r l i c  j u i ce  to  h y p e r c h o l e s t e r o l a e m i c  h u m a n  b e i n g s  
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(dose  0.5 m l / k g )  for  a p e r i o d  of  2 m o n t h s  l o w e r e d  t h e  s e r u m  
c h o l e s t e r o l  l eve l  v e r y  c o n s i d e r a b l y  n .  T E N P L E ~  r e p o r t e d  
t h a t  d a i l y  a d m i n i s t r a t i o n  of  2 w a t e r  s o l u b l e  f r a c t i o n s  of 
f r e s h  ga r l i c  a n d  2 s y n t h e t i c  p o l y s u l p h i d e s  r e s e m b l i n g  t h o s e  
in  ga r l i c  oil, to  r a b b i t s  f ed  cho l e s t e ro l ,  b r o u g h t  a b o u t  a less  
i n c r e a s e  in  f ree  c h o l e s t e r o l  in  a l l  t r e a t e d  r a b b i t s  t h a n  for  
t h e  c o n t r o l s .  T h i s  e x p e r i m e n t  s u g g e s t s  t h a t  t h e  c h o l e s t e r o l  
l o w e r i n g  e f f ec t  oi  ga r l i c  is d u e  t o  i t s  p o l y s u l p h i d e  c o m -  
p o u n d s .  I n  o r d e r  to  s t u d y  t h e  e f f ec t  o f  a l l ic in ,  a p o l y s u l -  
p h i d e  w h i c h  h a s  b e e n  a s c r i b e d  w i t h  t h e  p r o p e r t y  o f  c o m -  
b i n i n g  w i t h  - S H  g r o u p  c o m p o u n d s  ~-~, t h e  p r e s e n t  w o r k  
h a s  b e e n  u n d e r t a k e n  a n d  t h e  r e s u l t s  on  l o n g  t e r m  f e e d i n g  
of  t h i s  a c t i v e  p r i n c i p l e  t o  n o r m a l  r a t s  h a v e  b e e n  p r e -  
s e n t e d .  

M a t e r i a l  a n d  methods .  4 - m o n t h - o l d  y o u n g  m a l e  w i s t a r  
r a t s  of  a v e r a g e  w e i g h t  (130 g) w e r e  d i v i d e d  i n t o  2 g r o u p s  
o f  6 a n i m a l s  e ach .  T h e y  w e r e  f ed  a d  l i b i t u m  w i t h  n o r m a l  
l a b o r a t o r y  d i e t  (}{ind l e v e r  r a t  feed)  s u p p l i e d  b y  H i n -  
d u s t a n  L e v e r  L i m i t e d .  A l l i c in  w a s  p r e p a r e d  f r o m  f r e s h  
ga r l i c  c l o v e s  a c c o r d i n g  t o  t h e  m e t h o d  of  CAVALLITO a n d  
BAILEY s. I t s  c a p a c i t y  to  c o m b i n e  w i t h  c y s t e i n e  w a s  
d e m o n s t r a t e d  b y  t h e  m e t h o d  of  CAVALLITO e t  al .~.  O n e  
g r o u p  of r a t s  w a s  k e p t  as  c o n t r o l  a n d  d i s t i l l e d  w a t e r  
(2 m l / r a t )  w a s  o r a l l y  a d m i n i s t e r e d  to  t h e m  e v e r y  d a y .  
F r e s h l y  p r e p a r e d  a l l i c in  (Dose  100 m g / k g / d a y )  w a s  
d i s s o l v e d  in  d i s t i l l e d  w a t e r  (2 m l / r a t )  a n d  o r a l l y  a d m i n i s -  
t e r e d  t o  t h e  s e c o n d  g r o u p  of  r a t s .  T h e  i n c r e a s e  i n  w e i g h t s  
of  e a c h  g r o u p  a n d  a l so  t h e i r  f ood  c o n s u m p t i o n  w e r e  
r e c o r d e d .  A f t e r  2 m o n t h s  f e e d i n g  t h e  r a t s  s t a r v e d  fo r  18 h ,  
w e r e  s a c r i f i c e d  b y  d e c a p i t a t i o n .  B l o o d  w a s  co l l e c t ed  f r o m  
t h e  j u g u l a r  v e i n  a n d  v a r i o u s  e s t i m a t i o n s  w e r e  m a d e  on  
t h e i r  s e r u m  a n d  l ive r .  L i p i d  f r o m  l i ve r  w a s  e x t r a c t e d  b y  
t h e  m e t h o d  of  ENTENMAN 13. T o t a l  l i p id  c o n t e n t  of  l i ve r  
a n d  s e r u m  w a s  d e t e r m i n e d  g r a v i m e t r i c a l l y  u s i n g  c h l o r o -  
f o r m  m e t h a n o l  e x t r a c t  a s  d e s c r i b e d  b y  SPERRY a n d  
BRAND 1~. T o t a l  c h o l e s t e r o l  w a s  e s t i m a t e d  b y  t h e  m e t h o d  
of  CARR a n d  D R ~ E R  ~,  f ree  c h o l e s t e r o l  b y  t h e  m e t h o d  of  
SCHOEN~EIZ~ER a n d  SPERRY ~ , ~ ,  p h o s p h o l i p i d  b y  t h e  
m e t h o d  of ACKERMAN a n d  TORO ~s, a n d  t r i g l y c e r i d e s  b y  
t h e  m e t h o d  of  VAN HANDEL-ZlLVERSMIT ~". P r o t e i n  w a s  
e s t i m a t e d  b y  L o w R Y ' S  m e t h o d  ~~ u s i n g  F o l i n  C i o c a l t e u  
r e a g e n t  ik T h e  p r o t e i n  v a l u e s  w e r e  c a l c u l a t e d  u s i n g  a 
s t a n d a r d  c h e c k e d  b y  K j e l d a h l  n i t r o g e n  d e t e r m i n a t i o n .  

Resu l t s .  S i g n i f i c a n t  r e s u l t s  a r e  r e c o r d e d  in  t h e  T a b l e .  
A l l i c in  p r o d u c e d  n o  s i g n i f i c a n t  e f f e c t s  on  t h e  p r o t e i n  l eve l s  
o f  s e r u m  a n d  l ive r .  H o w e v e r  i t  s i g n i f i c a n t l y  r e d u c e d  t h e  
l i p id  l eve l s  of  s e r u m  a n d  l i ve r  of  n o r m a l  r a t s  o n  l o n g  t e r m  

a d m i n i s t r a t i o n .  T h e  i n c r e a s e  in  w e i g h t s  a n d  food  c o n -  
s u m p t i o n  of  b o t h  t h e  g r o u p s  of  r a t s  we re  m o r e  o r  less  t h e  
s a m e .  T h e  l i p id  l o w e r i n g  e f f ec t  of  a l l i c in  is m o r e  p r o -  
n o u n c e d  on  t h e  l i v e r  t h a n  on  t h e  s e r u m  a n d  i t  is l a r g e l y  
d u e  to  t h e  d e c r e a s e  in  t h e  l eve l  of  t r i g l y c e r i d e s  a n d  f ree  
cho l e s t e ro l .  S e r u m  l ip id  c o m p o n e n t s  w h i c h  a re  in  a l ess  
d y n a m i c  s t a t e  t h a n  t h e  l i ve r  l i p id s  a r e  a l so  l o w e r e d  in  t u n e  
w i t h  t h e  l ip id  l o w e r i n g  a c t i o n  of  a l l i c in  on  s e r u m .  Al l  t h e  
v a l u e s  a r e  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  c o n t r o l s .  

D i s c u s s i o n .  L i v e r  is t h e  m a i n  s i t e  of  f o r m a t i o n  of  l i p id s  
a n d  t h e  b lood  l eve l s  of  l i p id s  a r e  c o n t r o l l e d  p r i m a r i l y  b y  
t h e i r  p r o d u c t i o n  a n d  u t i l i z a t i o n  in  l iver .  T h e r e f o r e  t h e  
e f f ec t  o f  a l l i c in  m a y  be  o n  c e r t a i n  p r o c e s s  of  s y n t h e s i s  o r  
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Effect of Allicin obtained from A. sativunr Linn on Iipid levels of liver and serum of normal rats after 2 months  t reatment  (dose i00 mg/kg/day) 

Liver weight (100 g wet tissue) 

Rats Total lipide e (g) Phospholipid ~ (g) Triglyceride glycerol o (mg) Total cholesterol ~ (mg) Free cholesterol b (rag) 

Normal group 4.75 • 0.15 3.4 ~- 0.15 410.0 ::L 15.0 282.0 ~= 15.0 165.0 :~= 8.0 
Allicin group 3.25 =}= 0.10 2.8 :}: 0.12 305.0 i 12.0 230.0 i 10.0 125.0 i 6.0 

Sermn (mg/100 ml) 

Normal group 240.0 :~ 20.0 ~ 135.0 i 12.0 ~ 25.0 ~_ 2.0 ~ 55.0 j= 5.0 ~ 25.0 z~ 3.0 ~ 
Ailicin group 180.0 j= 12.0 90.0 zl= 8.0 18.0 i 1.5 40.0 zl= 3.0 15.0 ~ 1.5 

Weight increase (g[100 g body wt.) Food consumption (g]100 g body wt.lday) 

Normal group 22.0 z~ 2.0 12.5 ~ 1.5 
Allicin group 19.5 ! 1.5 11.5 j= 1.0 

Values are mean of 6 animals :J: S.E. Student 's  t-test; ~ P <: 0.05; b p ~ 0.01; ~ P ~ 0.001. Significantly different from the control. 
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b r e a k  down  of l ipids  in t h e  l iver.  A l t h o u g h  useful  in fo rma-  
t i on  m a y  be  o b t a i n e d  b y  t he  ana lys i s  of b lood l ipopro te ins  
and  free f a t t y  acids i t  is cons ide rab ly  more  c o m m o n  to 
d e t e r m i n e  t be  levels of cholesterol ,  phospho l ip id  a n d  
t o t a l  l ipid. I t  is recognized t h a t  these  t h r ee  chemica l  
classes of l ipids  m a y  each  be  m a d e  up  of c o m p o n e n t s  f rom 
m a n y  l ip id  complexes  of p lasma.  Since t he  b lood  levels of 
these  l ipids  and  p ro te ins  are  o f ten  of cl inical  s ignif icance 
a n d  since t h e y  are con t ro l led  b y  t h e i r  levels in  l iver  t h e y  
are e s t i m a t e d  in t h e  l ivers  and  se rum of t e s t  animals .  
The  b iosyn thes i s  of t r ig lycer ides  a n d  phospho l ip ids  are 
d e p e n d e n t  on  t he  p r o d u c t i o n  of D-l, 2 diglycer ide  wh ich  
occurs  p r i m a r i l y  ~n t he  l iver  and  also wh ich  requi res  t he  
p a r t i c i p a t i o n  of CoA. All icin is ascr ibed  w i t h  t he  p r o p e r t y  
of combin ing  w i t h  - S H  group,  t he  func t iona l  p a r t  of 
CoA wh ich  is necessa ry  for t he  b iosyn thes i s  of f a t t y  acids, 
cholesterol ,  t r ig lycer ides  a n d  phosphol ip ids .  The  l ip id  
lower ing  effect  of al l icin m a y  the re fore  be a t t r i b u t e d  to 
i ts  c apac i t y  to  i n a c t i v a t e  - S H  group compounds .  The  
choles terol  lowering effect  of al l icin is more  p r o n o u n c e d  
on  t he  free choles terol  levels t h a n  on t h e  t o t a l  choles terol  
levels.  The  p r e sen t  resu l t s  are in a g r e e m e n t  w i t h  t he  
f ind ings  of TEMPLE ~2 who s tud ied  t he  choles tero l  lowering 
effects of po lysu lph ides  r e sembl ing  those  found  in garl ic 
oil. The  n o t e d  decrease  in t h e  level  of free choles terol  m a y  
sugges t  t h a t  i ts  e s te r i i i ca t ion  is acce le ra ted  a n d  t h u s  t he  
t r a n s p o r t  and  u t i l i za t ion  of l ip ids  enhanced .  F r o m  a 
q u a n t i t a t i v e  s t a n d  poin t ,  t h e  se rum choles terol  largely  if 
no t  exc lus ive ly  arises f rom t he  hepa t i c  synthes is .  Hence  

t he  p r i m a r y  effect  of al l icin m a y  be  on  t he  l iver.  I n  a 
r ecen t  p a p e r  PRASAX~A~ 22 ha s  r epo r t ed  t h a t  t he  l iver  
l ip id  of r a t s  reaches  i ts  p e a k  level  w h e n  t h e y  are 5-6  
m o n t h s  old. I n  our  s t u d y  as we used r a t s  of t h i s  age group  
we can  s t a t e  t h a t  al l icin in  some way  p r e v e n t s  t h i s  f a t  
a c c u m u l a t i o n  in liver.  F r o m  t h e  resu l t s  of t h e  p r e sen t  
e x p e r i m e n t  we m a y  p re sume  t h a t  t he  b io syn thes i s  of 
choles terol  a n d  o the r  l ip id  c o m p o n e n t s  were i n h i b i t e d  
in r a t s  fed al l icin as t h i s  c o m p o u n d  can  i n a c t i v a t e  - S H  
groups.  Th i s  m a y  exp la in  t h e  t h e r a p e u t i c  va lues  of 
garl ic wh ich  is used in t h e  t r e a t m e n t  of h e a r t  disease and  
arteriosclerosis .  De ta i l ed  s t u d y  on  t he  m e c h a n i s m  of ac t ion  
of al l icin is u n d e r  progress.  

Zusammen]assung. E x p e r i m e n t e l l e r  Nachweis  eines 
hypolipidh~mischen Ef fek tes  des K n o b l a u c h - I n h a l t s t o f f e s  
All icin n a c h  L a n g z e i t - F i i t t e r u n g s v e r s u c h e n  m i t  R a t t e n ,  
wobei  die A l l i c in -Wi rkung  s ich s t a rke r  auf  die Lebe r  
als auf  das  B l u t s e r u m  a u s w i r k t  
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Cycloheximide: A Specific Inhibitor of Protein Synthesis and Intercellular Ion 
Transport in Plant Roots 

In  a r ecen t  p u b l i c a t i o n  1, we h a v e  p rov ided  ev idence  
sugges t ing  t h a t  cyc lohex imide  (CHM) specifically i nh ib i t s  
ion t r a n s p o r t  f rom a n  e x t e r n a l  so lu t ion  t h r o u g h  t he  roo t  
in to  t h e  roo t  xylem,  f rom where  ions are de l ivered  to  t he  
shoot .  Th i s  k i n d  of t r a n s p o r t  requi res  m o v e m e n t  of ions 
in  t he  s y m p l a s m i c  c o n t i n u u m  which,  b y  w ay  of t he  
p l a s m o d e s m a t a ,  ex t ends  f rom cell to  cell in  t h e  roo t  
p a r e n c h y m a  ~. B y  con t ras t ,  ion a c c u m u l a t i o n  in t he  vacu-  
oles of t he  roo t  cells, w h i c h  is la rgely  u n d e r  t he  con t ro l  of 
m e m b r a n e  t r a n s p o r t  (p l a sma lemma,  tonop las t ) ,  is no t  
impa i r ed  b y  CHM. Since i n c o r p o r a t i o n  of l~C-leucine in to  
pro te in ,  b u t  n o t  14C-leucine u p t a k e  in to  t he  roo t  is also 
s t rong ly  i n h i b i t e d  b y  CHM, we conc luded  t h a t  c o n c u r r e n t  
p ro t e in  syn thes i s  is a bas ic  r e q u i r e m e n t  of s y m p l a s m i c  
t r a n s p o r t .  These  earl ier  resu l t s  are s u m m a r i z e d  b y  t h e  
fol lowing t a b u l a t i o n ,  in  w h i c h  t he  va lues  g iven  r ep re sen t  
% of t he  cont ro l s  o b t a i n e d  in t he  absence  of CHM:  

CHM [~xg x m1-1] 
1 10 

Ion transport through the root 60 
Ion accumulation in the root 98 
l*C-leueine incorporation into 61 
protein 
llC-leucine uptake by the root 100 
Respiratory 02 uptake 104 
by the root cells 

i0 
105 

38 

113 
95 

I t  has  been  a rgued  repea ted ly ,  however ,  t h a t  such  resu l t s  
h a v e  to  be  cons idered  w i t h  e x t r e m e  care, because  an t i -  
b io t ics  such  as C t IM m a y  i n h i b i t  p r o t e i n  syn thes i s  r a t h e r  

i nd i r ec t ly  a n d  unspecif ical ly ,  e.g. v i a  i m p a i r i n g  ene rgy  
t r an s f e r r i ng  sys t ems  ~ 5. The  nega t i ve  effect  of CHM on 
O~ u p t a k e  s h o w n  in t he  above  t a b u l a t i o n  is n o t  suff ic ient  
ev idence  to  rule  ou t  a n  (uncoupl ing)  effect  on  o x i d a t i v e  
p h o s p h o r y l a t i o n .  I n  pr inciple ,  us ing  i nh ib i t o r s  wh ich  m a y  
u n d e r  ce r t a in  c i rcumstances ,  b u t  no t  general ly ,  exe r t  
specific effects in  sys tems  as complex  as t h e  i n t a c t  p l a n t  
root ,  i t  is n o t  suff ic ient  to  re ly  on  ti le de sc r ip t i on  of 
i n h i b i t o r  effects ill t h e  l i t e ra tu re .  A n u m b e r  of con t ro l  
e x p e r i m e n t s  m u s t  be  p e r f o r m e d  w i t h  t h e  g iven  m a t e r i a l  
a n d  e x p e r i m e n t a l  condi t ions .  To s u p p o r t  t he  above  
conclus ion  on  t i le  specific ac t ion  of CHM in b a r l e y  roots ,  
we h a v e  c o m p a r e d  t he  effects  of CHM on O~ u p t a k e  a n d  
levels  of A T P  a n d  A D P  in  t h e  roots  w i t h  those  of t he  well- 
k n o w n  uncoup le r  CCCP (ca rbony lcyan ide  m-chloro-  
pheny l -hyd razone ) .  

Roo t s  f rom bar ley  p l a n t s  g rown for 6 days  in t he  d a r k  a t  
25 ~ in H o a g l a n d ' s  cu l tu re  so lu t ion  were ha rves t ed ,  r insed  
a n d  k e p t  for 2 h in  a e r a t ed  so lu t ions  as usua l ly  used for 
t h e  ion u p t a k e  a n d  t r a n s p o r t  e x p e r i m e n t s  {i.e. 5 m M  
KC1 + 0.1 m M  CaSO~; cf. ref. 1) w i t h  CHM added  as 
i n d i c a t e d  in t h e  Table .  A t  t h e  end  of t h i s  per iod,  t h e  
t i ssue  was  r ap id ly  f rozen in l iqu id  N~ and  t r a n s f e r r e d  to  a 
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