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Effect of Emet ine  on Certain Aspects  of Prote in  M e t a b o l i s m  

E m e t i n e  has long been well apprec ia ted  as a the rapeu t i c  
agent  in the  t r e a t m e n t  of amoebic  infections,  bu t  its 
recent  use has  been cur ta i led  by  increased awareness  of 
its toxic i ty .  The mos t  serious man i fes t a t ions  of emet ine-  
induced  tox ic i ty  ha;ee been cardiac, and dea th  due to  
myocard i t i s  L The toxic  effects of th is  alkaloid are ma in ly  
concerned  wi th  the  cardiovascular  func t ion  ~, electro-  
cardiographic  abnormal i t ies  1 and myocard ia l  degenera t ion  
or necrosis a-5. Fur the r ,  GROLLMAN 6 has shown t h a t  
emet ine  is a p o t e n t  inh ib i to r  of pro te in  synthes is  in m a m -  
mal ian  cells, p l an t s  and  yeast .  BELLER 7 d e m o n s t r a t e d  
t h a t  incorpora t ion  of t r i t i a t ed  leucine in to  soluble pro te ins  
and ac tomyos in  of m y o c a r d i u m  is inh ib i ted  following 
t r e a t m e n t  of animals  w i th  emet ine  for 3 days.  Recen t  
s tudies  have  ind ica ted  t h a t  emet ine  is an inh ib i to r  of 
myocard ia l  Krebs  cycle ac t iv i ty  and  glycolysis, resul t ing 
in a s ignif icant  depress ion in myocard ia l  con t rac t i l i ty  s. 
The p resen t  s tudies  are u n d e r t a k e n  to  f ind the  effect  on 
cer ta in  aspects  of p ro te in  me tabo l i sm of emet ine  t rea t -  
m e n t  for a grea te r  per iod of t ime.  

Male albino ra ts  weighing 80-100 g were d iv ided into 
groups A and  B of equal  average body  weight .  The carbo- 
h y d r a t e  used in the  die t  was a mix tu re  of equal  pa r t s  of 
a r rowroot  s t a rch  and sucrose. The percen tage  compos i t ion  
of the  die t  was:  casein 18, c a r b o h y d r a t e  71, g roundnu t  
oil 7, and  sal t  m ix tu re  4 9. Fa t -so luble  v i t amins  were  
suppl ied in t he  diet.  Water - so lub le  v i t amins  were given 
dai ly  to each ra t  by  s.c. inject ion.  

The ra ts  of groups  A and  B were suppl ied wi th  the  18% 
pro te in  die t  for 10 days.  Dur ing  these  days  an imals  of 
group t3 were in jec ted  s.c. w i th  emet ine  hydroch lor ide  
a t  a dose of 0.2 mg/100 g body  wt . /day .  This  dose represents  
11.8% of le thal  dose (LDs0) of emet ine  hydroch lor ide  
which  was repor ted  to be 17 mg/kg  body  wt.  for ra t  1~ 
The an imals  group B Were pair- fed wi th  those  of group A. 
Af ter  the  expe r imen ta l  per iod was over, the  animals  were  
sacrificed. Their  liver, hea r t  and  k idney  t issues were 
excized, chilled in ice and  weighed.  A 10% homogena t e  
of each of the  t issues was made  in ice-cold deionized water .  
R N A  and DNA were isolated f rom the  t issue homogena te s  
by  the  modif ied  S c h m i d t - T h a n n h a u s e r  m e t h o d  as recom- 
m e n d e d  by  MUNRO 11. R N A  and D N A  con ten t s  of the  frac- 
t ions  were de t e rmined  by  the  orcinol ~ and d ipheny lamine  
reac t ion  is. The pro te in  con ten t s  of the  t issue homogena tes  
were de t e rmined  by  13iuret m e t h o d  ~4. 

Table  I demons t r a t e s  the  weight  of the  animals  and 
di f ferent  organs examined  following emet ine  t r e a t m e n t .  
E m e t i n e  t r e a t m e n t  for a per iod of 10 days  caused l iver  
and  k idney  enlargement .  The results  in Table  I I  reveal  
t h a t  emet ine  t r e a t m e n t  for the  same per iod reduced the  
p ro te in  concen t ra t ion  of l iver and k idney tissues, while 

R N A  concen t ra t ion  of liver and k idney  remained  unaf-  
fected and consequen t ly  p r o t e i n / R N A  rat io was lowered. 
GROLLMAN 6 has shown t h a t  emet ine  is a p o t en t  inh ib i to r  
of pro te in  synthes is  in m a m m a l i a n  cells, p l an t s  and yeast .  
The incorpora t ion  of labelled amino  acid into ra t  l iver 
p ro te in  in vivo was also found to be inh ib i ted  by  p re t r ea t -  
m e n t  of ra ts  wi th  emet ine  xS. BELLER 7 s tudied  the  effect  
of emet ine  on pro te in  synthes is  in ra t  myocard ium.  
E m e t i n e  was found to have  bo th  in vi t ro  and in vivo 
inh ib i to ry  effect  on the  incorpora t ion  of t r i t i a t ed  leucine 
into soluble pro te in  and ac tomyosin .  But  in the  p resen t  
s t u d y  emet ine  t r e a t m e n t  for 10 days  does no t  seem to 
have  an appreciable  effect  on pro te in  and  R N A  concen- 
t r a t ions  of hea r t  t issue and consequen t ly  p r o t e i n / R N A  
rat io  remained  unaffec ted .  The table  fu r ther  shows t h a t  
emet ine  t r e a t m e n t  causes una l te red  p r o t e i n / D N A  rat io  
in each of the  t issues s tudied.  Assuming  D N A  per  cell 
cons tant ,  the  p r o t e i n / D N A  rat io  is considered to  be a 
measure  of cellular p ro te in  concent ra t ion .  So una l te red  
p r o t e i n / D N A  rat io in d i f ferent  t issues following emet ine  
t r e a t m e n t  suggests  u n i m p a i r m e n t  in the cellular p ro te in  
concen t ra t ion  of the  t issues s tudied.  The lowered pro te in  
co n t en t  of the  liver or k idney  on wet  weight  basis upon  
emet ine  t r e a t m e n t  m a y  be ascr ibed to the  en la rgement  
of l iver or k idney  cell size resul t ing in reduced  n u m b e r  of 
ceils per  uni t  weight  of the  tissues. The d iminished  D N A  
con ten t  per  100 g of liver or k idney  t issue of emet ine-  
t r ea ted  ra ts  is also suggest ive of increased liver or k idney  
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Table I. Effect of emetine on body and organ weight 

Group Body weight (g) 
At the beginning At the end 
of treatment of treatment 

Organ weight (g/lO0 g body weight) 
Liver Heart Kidney 

Group A 
Pair-ted control (6) 106.5 =tz 5.04 96.8 • 4.17 3.36 d= 0.123 0.331 i 0.015 0.753 :~ 0.017 

Group B 
Emetine treated (7) 108.1 ~ 4.48 89.7 -E 2.62 3.94 -4- 0.197 0.317 =E 0.011 0.931 -E 0.064 

t - 1.442 t -- 2.457 t = 2.694 

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