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provide  addi t iona l  evidence t h a t  in m a m m a l i a n  cardiac  
muscle I~a and Ica are separa te  cur ren t  sys tems.  Though  
t h e y  have  s imilar  effects  on IN~, La and  Ca have  opposi te  
effects  on Ion. 

In  t he  second series of exper iments ,  we inves t iga ted  the  
effect  of La  on the  Na-Ca exchange  sys tem, in  left  guinea- 
pig auricles. I t  has  been  shown t h a t  Ca efflux f rom cardiac  
muscle  5 or squid  axon  ~5 is largely coupled to  Na  inward  
movemen t ,  p r e s u m a b l y  t h rough  a ca r r ie r -media ted  t rans -  
p o r t  sys tem.  Na and  Ca ions compe te  for the  carrier  on 
b o t h  sides of t he  membrane .  Therefore,  the  i nward ly  
d i rec ted  Na~concent ra t ion  g rad ien t  across the  m e m b r a n e  
m a y  prov ide  the  energy  for uphi l l  Ca t r a n s p o r t  f rom the  
in ter ior  of the  cell in to  t he  ext racel lu lar  spaceS, 15. In  
squid axon  La acts  as an inh ib i to r  of 45Ca efflux~% We 
pe r fo rmed  th is  series of expe r imen t s  to  assess whe the r  La 
also inh ib i t s  the  Na- and  Ca-dependen t  45Ca eff lux f rom 
cardiac  muscle.  

In  the  expe r imen t  shown in Figure  2, Ca eff lux is 
expressed as f rac t ion  of 45Ca lost  pe r  rain f rom the  prepa-  
ra t ion  in to  the  inac t ive  r ins ing solutions.  Dur ing  per iods  
I, I I  and  I I I ,  t he  r insing solut ions con ta ined  0.2 mjkr 
La. As descr ibed earl ier  5, Ca eff lux decreased by  

app rox ima te ly  80 % when  Na and  Ca were r emoved  f rom 
the  solut ion (periods I I I  and  V) and  increased p r o m p t l y  
again a f te r  readmiss ion  of these  ions (periods IV  and  V1). 
The resuKs were  the  same in t he  absence  and  presence  of 
La  and  i r respect ive  of w h e t e r  La was appl ied  dur ing  
per iods  I V - V I  ins tead  of I - I I I .  Therefore,  we conclude 
t h a t  the  Na-Ca-sensi t ive  f rac t ion of 4aCa eff lux f rom 
cardiac muscle  is no t  affected by  La. W h e n  La was added  
to t he  efflux media  dur ing  one of t he  la ter  efflux per iods  
af ter  per iod I, there  was a t r ans i en t  increase in ~sCa 
eff lux and  a decline to  s l ight ly  lower s t eady  s t a te  values.  
The same resul ts  were ob ta ined  wi th  the  l an than ide  euro- 
pium. 

The lack of effect  of l an than ides  on the  Na-Ca exchange  
sys t em in m a m m a l i a n  cardiac  muscle  suggests  t h a t  
fac tors  o ther  t h a n  charge dens i ty  Or ionic radi i  de t e rmine  
the  af f in i ty  of these  carriers  to  ions. The e lect ros ta t ic  
a t t r ac t ion  should be m u c h  larger for the  l an than ide  ions 
t h a n  for Ca or Na  ions which  have  ionic radi i  of s imilar  
size b u t  m u c h  smaller  charge densi t ies  ~~ The resul ts  
suggest  fu r the r  t h a t  Ica and  Na-Ca exchange  in cardiac 
muscle  are med i a t ed  by  d i f ferent  mechan i sms  in t he  
m e m b r a n e  since one can be inh ib i t ed  by  l a n t h a n u m  
while t he  o the r  c an n o t  17, 
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Zusammen/assu~g. In  Herzmuske lp r / ipa ra t en  s ind zwei 
Sys teme  fiir den Ca-Durch t r i t t  durch  die P l a s m a m e m -  
b ranen  zu un te r sche iden :  1. E in  spannungs -  und  zeit- 
abh~ingiger Ca-Einw/ i r t ss t rom,  der  w~ihrend der  P la teau-  
phase  des Akt ionspo ten t i a l s  f l iesst  und  durch  La 3+ 
g e h e m m t  wird ;  2. ein Na-Ca-Aus tauschsys tem,  das vor  
al lem fiir den Ausw~ir ts t ransport  yon  Ca aus der  Zelle 
ve ran twor t l i ch  ist, und  durch  La ~+ n ich t  beeinf luss t  wird.  
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Fig. 2. Effects of changing [Ca]0 and [Na]0 on *SCa efflux from a 
guinea pig auricle in the presence and absence of 0.2 mM/l LaC13. 
Abscissa: time of tracer washout in min; ordinate: fraction of ~SCa 
lost per min. The roman figures indicate experimental periods with 
different ion composition of the rinsing solutions. La was in the solu- 
tions during periods I-III. Period I : Na-eontaining, Ca-free soIution; 
periods If, IV and VI : Na- and Ca- (1.8 mM/1) containing solution; 
periods III and V: Na- and Ca-free solution in which NaC1 was 
isoosmotieally repIaced by choline C1 M1 solutions Were buffered with 
Tris-HC1 to pH 7.2 at 35 ~ 
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Reversal of the Inhibit ing Effect of 2- Chloroethyltrimethyl  A m m o n i u m  Chloride on 
Chlorophyll  Synthesis  by Sulphur and Chlorine 

The g rowth - re t a rd ing  chemical,  2 -ch lo roe thy l t r imethy l  
a m m o n i u m  chloride (CCC) is known  to preserve  the  loss 
of chlorophyl l  f rom de t ached  leaves1, 2 and to inh ib i t  
chlorophyl l  synthesis3,  4. The elucidat ion,  however ,  of 
t he  act ion of CCC to inh ib i t  t u rnove r  of p ro te ins  and  to  
s t imula te  t u rnove r  of RNA,  suggests  t h a t  th is  c o m p o u n d  
m a y  inhib i t  select ively syn thes i s  of p ro te ins  ca ta lyz ing  
b o t h  the  fo rma t ion  and  degrada t ion  of chlorophyl l  3. 

The seeds of Brassicct cc~mpestris were atlowed to  germin-  
a te  and  grow on pe t r i  dishes l ined w i t h  f i l ter  pape r  
mois tened  wi th  5 ml of dis t i l led wa te r  or an equal  vo lume  
of the  t e s t  solution.  The dishes were t r ans fe r red  to  
ge rmina t ion  c h a m b e r  m a i n t a i n e d  at  abou t  28 z~ 2 ~ and 
i l lumina ted  f rom a l ight  bank  consis t ing of two 40 wa t t s  

cool f luorescent  l amps  hanging  at  a d i s tance  of abou t  I m. 
Af te r  5 days  of ge rmina t ion  the  leng th  of the  seedlings and  
chlorophyl l  con ten t  of co ty ledons  was de te rmined .  The 
chlorophyl l  f rom the  co ty ledons  was ex t r ac t ed  in 80% 
acetone  and  was de t e rmined  by  using the  formula  of 
t~OBBEL]~N 5. 
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The  s u b s t a n c e  CCC, a t  a c o n c e n t r a t i o n  which  reduced  
e longa t ion  of seedlings b y  a b o u t  20 %, reduced  t h e  c o n t e n t  
of ch lo rophyl l  b y  a b o u t  80%.  T h e  var ious  sa l ts  of sod ium 
a n d  m a g n e s i u m  used sepa ra t e ly  a t  c o n c e n t r a t i o n  of 
500 p p m  s t i m u l a t e d  t he  e longa t ion  of seedIings a n d  
increased  t he  ch lo rophyl l  accumula t ion .  T he  m a x i m u m  
a c c u m u l a t i o n  of ch lo rophyl l  occur red  in the  sa l ts  con ta in -  
ing su lphur  a n d  chlor ine  as t he i r  anions .  Sal ts  of sod ium 
a n d  m a g n e s i u m  reversed  t h e  i n h i b i t o r y  effect  of CCC on 
e longa t ion  g r o w t h  of t h e  seedlings.  However ,  sa l t s  
c o n t a i n i n g  SO4- -  a n d  C1- an ions  could  also s ign i f i can t ly  
reverse  t he  i nh ib i t i on  of ch lo rophyl l  accumula t ion ,  t h e  
effect  be ing  i n d e p e n d e n t  of t h e  c o n c o m i t t a n t  reversa l  of 
e longa t ion  of seedlings.  I n  those  cases where  n i t r a t e s  were 
p r e sen t  as anions,  ve ry  s l ight  reversa l  of ch lo rophy l l  
i n h i b i t i o n  was no t iced  and  th i s  was  poss ib ly  due to s t imu-  
l a t ed  reversa l  of e longa t ion  g rowth  of seedlings.  I t  is t h u s  

Effects of sodium and magnesium salts alone and in combination 
with CCC on growth of seedlings and chlorophyll accumulation in 
the cotyledons of Brassica campes~ris 

Treatment Total length of Chlorophyll a + b 
seedlings (ram) (~g/ml) 

Distilled water 40 3.57 
CCC, (1000) 32 0.79 
NaNOa, (500) 53 4.28 
NaC1, (500) 46 4.41 
NaeSO4, (500) 50 4.69 
Na2C03, (500) 48 3.98 
CCC + NAN0,, (1000 + 500) 44 0.80 
CCC + NaC1, (1000 + 500) 35 1.28 ~ 
CCC + Na2SOa, (1000 + 500) 40 1.65 
CCC + NazCO3, (1000 + 500) 36 0.79 
Mg(NOa)~, (500) 49 3.1 
MgC12, (500) 43 4.2 
1V!gSO4, (500) 46 4.7 
MgCOs, (500) 48 3.5 
CCC + Mg(N03)a,(1000 + 500) 40 0.81 
CCC + MgClz, (1000 + 500) 35 1.26 ~ 
CCC + MgS0a, (1000 + 500) 37 1.30 
CCC + MgCO~, (1000 + 500) 36 0.79 

ev iden t  t h a t ,  of t he  va r ious  sal ts  of sod ium and  m a g n e s i u m  
tes ted ,  those  c o n t a i n i n g  su lphu r  a n d  ch lor ine  as a n  in- 
g red ien t  of t h e i r  anions,  could reverse  t he  i n h i b i t i o n  of 
ch lo rophy l l  syn thes i s  b y  CCC. 

I t  has  been  p o s t u l a t e d  t h a t  CeC more  or less se lec t ively  
i n h i b i t e d  syn thes i s  of p ro te ins  necessa ry  for ch lo rophyl l  bio- 
genesis or the  convers ion  of p r o p l a s t i d  to  ch lo rop las t s  4. 
E v i d e n c e  is ava i l ab le  to  sugges t  t h a t  CCC blocked  con- 

vers ion  of f l -carotene to  p h y t o l  6. The re  is no  r e p o r t  avai l -  
able  in t he  l i t e r a t u r e  to  p i n p o i n t  t he  s tages  a t  wh ich  sul- 
p h u r  a n d  chlor ine  pa r t i c i pa t e  in  ch lo rophyl l  b iosyn thes i s .  
Ea r l i e r  KNY!~L 4 r epo r t ed  t h a t  s y m p t o m s  of ac t ion  of CCC 
in ch lo rophy l l  d e v e l o p m e n t  c an  he  reversed  if KC1 is 
added  s imul t aneous ly .  On  th i s  bas i s  he  sugges ted  t h a t  K+ 
can  reverse  t h e  i n h i b i t i o n  of ch lo rophy l l  accumula t ion .  
The  resu l t s  of our  e x p e r i m e n t s  sugges t  t h a t ,  even  in t h e  
case of IiC1, t he re  is a poss ib i l i ty  t h a t  CI-  ions p a r t i c i p a t e  
to  reverse  t he  effect  of CCC in a d d i t i o n  to  K+. I t  is ev iden t  
on  t h e  bas is  of resu l t s  p r e s e n t e d  in  t he  T a b l e  t h a t ,  where-  
ever  CI-  a n d  SO~--  were presen t ,  t h e  a c c u m u l a t i o n  of 
ch lo rophy l l  d id  increase  over  t h e  con t ro l  co ty ledons ,  
i r respec t ive  of t he  ca t ion  used;  in  c o m b i n a t i o n  w i t h  CCC, 
t h e y  s ign i f i can t ly  reversed  t h e  i n h i b i t i o n  of ch lo rophy l l  
accumula t ion .  The  reversa l  of ch lo rophy l l  b y  su lphur  a n d  
ch lor ine  raises a t  once t h e  ques t ion  of poss ib le  pa r t i c ipa -  
t i on  of these  e l ement s  d i rec t ly  or i nd i r ec t ly  in  one or more  
b iochemica l  r eac t ions  l inked  w i t h  ch lo rophy l l  me tabo l i sm.  
The  answer  to  t h e  ques t ion  m u s t  awa i t  f u r t h e r  exper i -  
m e n t a t i o n .  

Zusammen/assung. 2 - C h l 0 r o ~ t h y l t r i m e t h y l a m m o n i u m -  
chlor id  (CCC) in e iner  K o n z e n t r a t i o n ,  welche das  L~tngen- 
w a c h s t u m  v o n  Brassica-Keimtingen u m  e twa  20% h e m m t ,  
s enk t  den  Ch lo rophy l lgeha l t  u m  f u n d  80%.  Na-  u n d  
lV[g-Salze (500 ppm)  v e r m 6 g e n  die W a c h s t u m s h e m m u n g  
te i lweise  au fzuheben ,  l~it C1- u n d  SO4--  s is  An~onen 
b e o b a c h t e t  m a n  zusd, t z l i ch  eine s ign i f ikan te  V e r m i n d e -  
r u n g  der  CCC-Wirkung  auf  die C h l o r o p h y l t a k k u m u l a t i o n .  
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Figures in parenthesis represent concentration of salts in ppm. 
Significant reversal of chlorophyll at P 0.01. 6 V. S. SAAKOV, Dokl. Akad. Nauk SSSR 181, 1001 (1968). 

In vitro Demonstration of Peroxidase Activity in 
Physiological Importance 

A large n u m b e r  of r epor t s  h a v e  appea red  in  r ecen t  
years  r ega rd ing  t he  in v i t ro  s tudies  on  m a m m a l i a n  t h y r o i d  
pe rox idases  t-3` BHATTACIIARYA a n d  DATTA ~ r epo r t ed  t he  
presence  of a pe rox idase  in t h e  soluble  s u p e r n a t a n t  
f rac t ion  of a v i a n  thy ro id .  Pe rox idase  ac t i v i t y  in  m a m m a -  
l i an  k i d n e y  has  also been  d e m o n s t r a t e d  b y  some in- 
ves t iga to r s  5, 6. However ,  no  r e p o r t  is ava i l ab le  r ega rd ing  
t h e  in v i t ro  pe rox idase  a c t i v i t y  in  t h e  k i d n e y  of fishes. 
As t h y r o i d  is i l l -developed a n d  di f fused in  fishes, a n d  as 
t h y r o i d  fol l icular  s t r u c t u r e s  are  p r e s e n t  in  t h e  h e a d  
k i d n e y  of f ishes ~-~, t h e  p resence  of pe rox idase  a c t i v i t y  in  
t he  h e a d  k i d n e y  of f ishes is v e r y  in te res t ing .  F u r t h e r ,  t h e  
p r e sen t  c o m m u n i c a t i o n  d e m o n s t r a t e s  t h a t  t he  Anabas 
testudineus head  k idney  perox idase  is ac t ive  in t he  
p e r o x i d a t i o n  of iodide to  t r iod ide  (I -s) w h i c h  was m e a s u r e d  
a t  353 nm.  

the Fish Kidney Soluble Supernatant and its 

Materials and methods. E a c h  t i m e  4 Anabas testudineus 
were sacrificed. H e a d  k i d n e y  was carefu l ly  d issected  ou t  
f rom each  spec imen  a n d  homogen ized  in a P o t t e r - e l v e h j e m  
homogen ize r  in  0.05 M sod ium p h o s p h a t e  buffer ,  p H  5.5 
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