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Table II. Effect of emetine on protein, RNA and DNA concentrations of different tissues 

EXPERIENTIA 26]10 

Liver Heart 
Group A Group B t Group A Group B 
Pair-fed Emetine- value Pair-fed Emetine- 
control (6) treated (7) control (6) treated (7) 

t 
value 

Kidney 
Group A 
Pair-fed 
control (6) 

Group B t 
Emefine- value 
treated (7) 

Protein (g/100g) 15.30 =t=0.60 11.68 ~-0.61 4.230 11.73 =]=0.32 11.06 t0.15 
RNA (g/100g) 3.68 ~=0.07 3.77 ~:0.07 - 1.26 =}=0.05 1.27 =t=0.08 
DNA (g/100 g) 0.450• 0.345~ 0.006 2.313 0.174:~0.006 0.181• 
Protein/RNA (ratio) 4.16 _k0.06 3.11 :~0.18 5.535 9.34 • 8.90 • 
Protein/DNA (ratio) 34.15 :~ 0.98 34.33 ~1.80 - 67.97 -t-3.74 61.27 • 

1.895 

0.468 
1.71 

12.02 qc0.12 
2.80 =~0.20 
0.578~20.017 
4.39 Jc0.32 

20.86 • 

10.39 ~= 0.21 6.739 
3.06 ~0.13 1.09 
0.528J20.012 2.403 
3.44 =t=0.26 2.329 

19.72 -t-0.50 1.532 

The figures in the parentheses are the number of animals. The results are means • S.E.M. 

cell size. However ,  D N A  con ten t  per  100 g of hea r t  t issue 
does no t  change upon t r e a t m e n t  suggest ing tke reby  non- 
i m p a i r m e n t  in the  cardiac cell size. The una l te red  cellular 
p ro te in  concen t ra t ion  despi te  reduced  pro te in  syn thes i s  
in eme t ine - t r ea t ed  animals  m a y  be expla ined  by  the  fact  
t h a t  p robab ly  d iminished  b reakdown  of p ro te in  occurs in 
add i t ion  to reduced pro te in  synthesis .  

I t  is fu r ther  seen t h a t  R N A  concen t ra t ion  of liver or 
k idney  does no t  change following emet ine  t r e a t m e n t ,  b u t  
DNA concen t ra t ion  of liver or k idney  is d imin ished  under  
the  same condi t ion  and accordingly R N A  per  uni t  a m o u n t  
of D N A  is increased in l iver or k idney  af ter  emet ine  t rea t -  
ment .  This suggests,  therefore,  increased cellular concen- 
t r a t ion  of R N A  in liver or k idney  of eme t ine - t r ea t ed  
animals.  W h e t h e r  th is  increased cellular concen t ra t ion  of 
R N A  in liver or k idney  following emet ine  t r e a t m e n t  is 
due to increased synthes is  or reduced b reakdown  of RNA,  
or due to both,  canno t  be ascer ta ined  f rom the  p resen t  
studies.  But  hea r t  tissue, unlike l iver and k idney  tissues, 
does no t  elicit depressed concen t ra t ion  of p ro te in  or 
increased cellular concen t ra t ion  of R N A  upon emet ine  
t r ea tmen t .  This  di f ferent ia l  response of the  hea r t  t issue 
to  emet ine  appears  more  p robab le  because of the  dif- 
ferent ia l  abi l i ty  of various organs to  concen t ra te  t he  
drug ~~ GIMBL~ et  al. ~~ have  de t e rmined  the  re la t ive con- 

cen t ra t ions  of emet ine  of var ious  organs and  found t h a t  
the hea r t  muscle  concen t ra tes  the  drug less t h a n  o ther  
organs do. 

Rdsumd. Le contenu  de prot6ine,  de R N A  et de D N A  
dans  les t issus de tote, de coeur e t  de rognon a 6t6 6tudi6 
chez des ra t s  albinos t rai t6s  k l '6m6tine. Le t r a i t e m e n t  a 
r6dui~c la concen t ra t ion  de la prot6ine  et  du D N A  duns 
le foie et  dans  le rognon.  Dans  le ceeur, cet te  concen t ra t ion  
ne rut  pus alt6r4e d ' u n e  mani6re significative.  On sugggre 
que l '6m6tine non  seu lement  emp~che la synth6se  de la 
prot6ine,  mats  r4duit  aussi sa d6sagr6gation. 
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Effect of  an Inhib i tor  I so la ted  f r o m  O n i o n  (Allium 
E n z y m e s  Invo lved  in S tarch  B i o s y n t h e s i s  

Most f ruc tosan-bear ing  p lan ts  do no t  con ta in  s tarch,  
so i t  is possible t h a t  some t y p e  of inhib i tor  m a y  be p re sen t  
in these  p lan ts  which  par t ia l ly  or comple te ly  inhibi ts  the  
syn thes i s  of s tarch.  The presence of f ruc tosan  was pre-  
viously no ted  in onion bulbs  (Allium cepa Linn.)1, ~. The 
observa t ion  s t h a t  juice of onion bulbs  inhibi ts  the  forma- 
t ion of s ta rch  can be expla ined on the  basis of inhib i t ion  
of one of the  enzymes  involved  in s ta rch  b iosynthes is  and  
degradat ion .  In  t h e  p resen t  invest igat ion,  an inh ib i to r  
was isolated f rom the  bulbs  of A. cepa Linn. to  s t u d y  its 
effect  on the  ac t iv i ty  of some of t he  enzymes  of s ta rch  
biosynthesis .  

Material and methods. The inhib i tor  was isolated by  the  
me thod  employed  by  HART et al. 4 in the  case of garlic 
bulbs,  and its aqueous solut ion was used in t he  enzymic  
studies.  S ta rch  phosphory lase  was p repa red  f rom po ta toes  
by  the  m e t h o d  of GREEN and STUMF s. The reac t ion  
mix tu re  consis ted of 1. 0 . 4 m l  s ta rch  phosphory lase  
prepara t ion ,  2. 0.3 ml  of 0 .1M c i t ra te  buffer  (pH 6.1), 

cepa Linn. )  B u l b s  on  the  Act iv i ty  of S o m e  of the 

3. 0.3 ml  of 5% soluble s ta rch  solution, 4. 0.9 ml of e i ther  
double  dist i l led wa te r  or inhib i tor  solution, 5. 0.4 mi  of 
0 .1M g lucose - l -phospha te  solution. The react ion was 
carried out  a t  37 ~ for d i f ferent  per iods and s topped  by  
the  addi t ion  of 5 ml  of 5% tr ichloroacet ic  acid and 2 ml  
of 2.5% a m m o n i u m  molybda t e  in 5 N  sulfuric acid. The 
mix tures  were d i lu ted  to 25 ml  wi th  wa te r  and the  sui table 
a l iquot  of the  f i l t ra te  was analyzed for phosphorus  by  
the  m e t h o d  of FISKE and  SuB~ARowK 
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Phosphog lucomutase  was p repa red  f rom po ta toes  by  
the  m e t h o d  of RUSSEL 7. The reac t ion  mix tu r e  consis ted 
of 1. 0.4 ml  of phosphog lucomutase  prepara t ion ,  2. 0.2 ml  
of 0 .1M cyste ine  solut ion (pH 7.5), 3. 0.2 ml  of 0 .1M 
ci t ra te  buffer  (pH 7.4), 4. 0.3 ml  of e i ther  double  dist i l led 
wa te r  or inh ib i to r  solution, 5. 0.4 ml  of 0 .06M glucose- 
1-phosphate  solution.  The reac t ion  mix tu res  were incu- 
b a t e d  a t  37~ for d i f ferent  per iods and the  reac t ion  
s topped  by  the  addi t ion  of 1 ml  of 5 N sulfuric acid and  
volume made  to 5 ml  w i th  dist i l led water .  The reac t ion  
tubes  were placed in a boil ing w a t e r - b a t h  for 3 min and  
the  l ibera ted  phosphorus  was de t e rmined  by  the  m e t h o d  

Effect of inhibitor on phosphoglucomutase activity 

Incubation 
period 
(min) 

Inorganic phosphorous of glucose-6- 
phosphate formed from 
glucose-l-phosphate 
in the reaction mixture (rag) 

With inhibitor Without inhibitor 

4 0.21 0.20 

6 0.20 0.25 

8 0.24 0.29 

12 0.25 0.35 

15 0.25 0.47 

of FISKE and  SuBHARow% The incuba t ion  mix tu res  were 
also sub jec ted  to TLC for resolut ion of sugar phospha t e s  
by  the  m e t h o d  of DAVIDSON and  DREW s. 

Results. The inhib i tor  is d ia lyzable  and soluble in water ,  
benzene,  chloroform and  d i -e thyl  ether.  I t  can be con- 
cen t r a t ed  by  ex t rac t ion  in these solvents,  followed by  
in-vacuo evapora t ion  at  low t empera tu re .  I t  did no t  show 
any  effect  on s ta rch  phosphory lase  ac t iv i ty  when  incu- 
ba t ed  up to 10 rain. D a t a  repor ted  in the  Table  and  th in  
layer  c h r o m a t o g r a p h y  analysis  (Figure) showed par t ia l  
inhib i t ion  of convers ion of g lucose - l -phospha te  to  glucose- 
6-phosphate  when  react ion mix tu res  conta ined  inhib i tor  
solution. 

Discussio~r Simul taneous  occurrence of sucrose e and  
f ruc tosan  ~n onion bulbs presents  a d i lemma,  since known  
sys tems  for the  synthes is  of sucrose require  glucose-I-  
phospha t e "  and  sucrose is a subs t r a t e  for f ruc tosan  bio- 
synthes is  ~~ In view of t he  presence of phosphogluco-  
mutase  inhibi tor ,  t he  a l te rna te  p a t h w a y s  m a y  exist  in 
th is  p lan t  for the  synthes is  of sucrose f rom fructose 
phospha te s  and  U D P G  12-14. Then  the  b iosynthes i s  of 
s ta rch  f rom sucrose m a y  be inhib i ted  owing to the  presence  
of phosphog lucomutase  inhibi tor ,  as it  is one of the  
enzymes  involved in its synthes is  and sucrose is ut i l ized 
for f ruc tosan  biosynthesis .  The specula t ion  is also t enab le  
because synthes is  of f ructosans  does no t  require  glucose-1- 
phospha te .  

Zusammen/assung. Aus Zwiebelknollen (Allium cepa 
Linn.) wurde  ein H e m m s t o f f  der  Ph o s p h o g l u k o mu ta se  
isoliert. 

I. S. BHATIA and  SUDARSHAN SINGK 
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Representation of thin layer chromatogram developed by the method 
of DAVlDS0N and DREW s. Initial spots at the departure line were 
1. glucose-l-phosphate solution; 2. ghcose-6-phosphate solution; 
3. reaction mixture without inhibitor solution, incubated for 15 rain; 
4. reaction mixture with inhibitor solution, incubated for 15 min. 
Faint dotted circles indicate weak spots. 
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Studies  on the Behav iour  of Circular D i c h r o i s m  of Different H a e m o g l o b i n s  in the 260 n m  Re~ion  

In  1968 we found t h a t  complexes  of h u m a n  met -  
haemoglob in  and  m e t m y o g l o b i n  differ in opt ical  ac t iv i ty  
in the  soret  and  260 n m  region 1. The values  of e l l ipt ic i ty  
of the  soret  region compared  wi th  those  of the  260 nm 
region show an opposi te  t endency :  t he  el l ipt ic i ty  a t  
260 n m  increases wi th  the  low-spin charac te r  of the  
complexes  while in the  soret  region the  values decrease 

wi th  increasing low-spin character .  We conclude f rom 
this  f inding t h a t  there  mus t  be di f ferent  chromophores  
which produce  co t ton  effects a t  260 n m  and  ill the  sorer 
region 2. Moreover,  in b o t h  regions, s ignif icant  species- 
d e p e n d e n t  differences are to  be observed.  F r o m  correla- 
t ions  be tween  the  af f in i ty  of d i f ferent  l igands of haemo-  
globin (alcylisocyanides) and  of me thaemog lob in  wi th  


