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Corchorus  oHtorius L. p l a n t  is a c o m m o n  e d i b l e  vege t ab l e ,  t he  l eaves  of 
w h i c h  are  the  m a t e r i a l  of a v e r y  p o p u l a r  E g y p t i a n  d i s h  (Mulukhia) .  I t  
b e l o n g s  to  t he  f a m i l y  !~/ /aceae  (3). I t  has  l o n g  b e e n  k n o w n  to p r o d u c e  
s o m e  tox ic  m a n i f e s t a t i o n ,  a n d  i n  th i s  r e s p e c t  t he  seeds  are  r e p o r t e d  to be  
h i g h l y  tox ic  d u e  to t he i r  ea rd i ae  g l y c o s i d e s  c o n t e n t  (4, 9, 10, 11). 

As  th i s  p l a n t  is w i d e l y  c u l t i v a t e d  i n  E g y p t  a n d  is u s e d  b y  a n i m a l s  a n d  
for  h u m a n  c o n s u m p t i o n ,  its t ox i co log i ca l  s t u d y  s e e m e d  e s s e n t i a l  to de te r -  
m i n e  t he  c o r r e l a t i o n  b e t w e e n  t he  t o x i c i t y  a n d  t he  ca rd iac  g lycos ides  
m a k e - u p  of the  d i f f e r en t  pa r t s  of the  m a t u r e  e d i b l e  p lan t .  

Material  and Methods  

I. The alcoholic extracts 

500 g of the mature, dry powdered plant material (seeds, roots, stems and leaves) 
were directly defatted with petroleum ether (60-80 ~ then exhaustively extracted 
with 70% ethanol by percolation at room temperature. The percent of the residue of 
each extract was obtained upon concentration of the corresponding extract under 
vacuum and was calculated on dry weight base of each organ as shown in table 1. 

2. Estimation of  the cardiac glycosides content of  the tested extracts 

The percent of the cardiac glycosides in the alcoholic extracts of the different 
plant organs was estimated colorimetrically as strophanthidine according to the 
method described by Negro et al. (7) and the results are cited in table 2. 

3. Determination of  LDso of  the alcoholic extracts of  the different plant organs 

The LDs0 of the solutions of the dried alcoholic extracts of the different tested 
plant  organs in distilled water was determined in mice by intraperitoneal injection. 
Four hundred  mice were picked randomly from the animal house colony of the 
N.R.C., divided into groups of 10 animals each, weighing from 20 to 30 g, of both 
sexes. Prel iminary experiment was carried out for each extract to find out the range 
of lethal and non-lethal doses. This was followed out by a large-scale experiment  to 
demonstrate the dose-lethality relationship for each extract. After injection, the 
animals were supplied with the usual laboratory diet and water and were observed 
for any possible toxicological changes. Mortality percentage was recorded during a 
24-hours period in each dose level and post-mortem examinat ion was performed. 
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T a b l e  1. P e r c e n t a g e  of t h e  to ta l  a l coho l i c  r e s i d u e s  of t h e  d i f f e r en t  o r g a n s  of 
Corchorus olitorius L. p lan t .  

P l a n t  o r g a n s  Tota l  a l coho l i c  r e s i d u e  Vz 

S e e d s  24 
R o o t s  27.21 
S t e m s  28.04 
L e a v e s  31.5 

T a b l e  2. P e r c e n t a g e  of ca rd iac  s t e ro id  f r a c t i o n  in  t h e  a l coho l i c  e x t r a c t s  of t he  
d i f f e ren t  o r g a n s  of Corchorus olltorius L. p lan t .  

P l a n t  o r g a n s  % of ca rd i ac  s t e ro id s  

S e e d s  0.412 
Roo t s  0.011 
S t e m s  6.023 
L e a v e s  0.002 

T h e  r e su l t s  w e r e  a s s e s s e d  s ta t i s t i ca l ly  for  t h e  d e t e r m i n a t i o n  of t h e  LD~0 a c c o r d i n g  
to Miller Tainter m e t h o d  as s h o w n  in  t a b l e  3. 

Two  g r o u p s  of 5 m i c e  e a c h  of a b o u t  t he  s a m e  w e i g h t  a n d  s ex  w e r e  used .  T h e  first  
g r o u p  w a s  i n j e c t e d  i n t r a p e r i t o n e a U y  b y  a dose  e q u a l  1/10 of t h e  LD~0 dose  of t h e  
a l coho l i c  e x t r a c t  of t he  s eeds  for  60 days.  T h e  o t h e r  g r o u p  was  k e p t  u n d e r  t h e  s a m e  
c o n d i t i o n  as  t h e  cont ro l .  T h e  a n i m a l s  w e r e  i n d i v i d u a l l y  m a r k e d .  S y m p t o m s  were  
n o t i c e d  d u r i n g  t h e  c o u r s e  of i n j e c t i o n  a n d  h a e m a t o l o g i c a l  e x a m i n a t i o n  was  d o n e  
a f te r  60 d a y s  for  b o t h  g roups .  

B l o o d  s a m p l e s  w e r e  t a k e n  f r o m  a n i m a l s  b y  ca rd iac  p u n c t u r e  as d e s c r i b e d  b y  
Lane Petter et  al. (5). D e t e r m i n a t i o n  of h a e m o g l o b i n  c o n c e n t r a t i o n ,  e n u m e r a t i o n  of 
e r y t h r o c y t e s  a n d  l e u c o c y t e s  a n d  d e t e r m i n a t i o n  of p a c k e d  cel l  v o l u m e  w e r e  per-  
f o r m e d  a c c o r d i n g  to t h e  m e t h o d  of Schalrn (8). T h e  b l o o d  s e d i m e n t a t i o n  r a t e  was  
d e t e r m i n e d  b y  Landau's m e t h o d  (5) m o d i f i e d  in  t h a t  t h e  b l o o d  s a m p l e  w i t h  t h e  
a n t i c o a g u l a n t  was  d i r ec t ly  u s e d  a n d  t h e  p i p e t t e s  w e r e  k e p t  at  37 ~ R e a d i n g s  we re  
t a k e n  in  m i l l i m e t e r  a f te r  o n e  a n d  t w o  hours .  M e a n  c o r p u s c u l a r  v o l u m e s ,  c o r p u s c u -  
la r  h a e m o g l o b i n  a n d  m e a n  c o r p u s c u l a r  h a e m o g l o b i n  c o n c e n t r a t i o n s  we re  calcu-  
l a t ed  as i n d i c a t e d  b y  Schalm (8). T h e  r e su l t s  we re  a n a l y s e d  s ta t i s t ica l ly  u s i n g  
s t a n d a r d  e r ro r  a n d  ana ly s i s  of v a r i a n c e  as  d e m o n s t r a t e d  in  t ab l e s  4 a n d  5. 

T a b l e  3. T h e  LDs0 of t h e  s o l u t i o n s  of t he  a lcoho l ic  e x t r a c t s  of t h e  d i f f e ren t  o rgans  of 
Corchorus olitorlus L. p lan t .  

P l a n t  o r g a n  LDs0 in  m g / k g  b o d y  w e i g h t  

S e e d s  895.652 < 922 < 928.348 
R o o t s  2544.0 < 2570 < 2595.944 
S t e m s  2263.22 < 2266 < 2268.78 
L e a v e s  5761.56 < 5821 < 5880.44 

L F L  1 < LD50 < U F L  2 
1 = L o w e r  f iduc ia l  l imi t  
2 = U p p e r  f u d u c i a l  l im i t  
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Table 4. Effect of the alcohohc extract of Corchorus olitorius L. seeds on blood 
picture of mice. 

Blood consti tuents Control Test 

Red blood corpuscles 7.731 _ 2.08 10.792 _ 2.08 
White blood corpuscles 4.660 _ 0.756 3.040 __ 0.756 
Haemoglobin 13.0 • 0.97 13.7 __+ 0.97 
Packed cell volume 37.0 __ 1.03 38.4 _ 1.03 
Blood sedimentation rate 0 +_ 0 0 +_ 0 
Mean corpuscular volume 0.000039 __ 0.0061 0.00004 __ 0.0061 
Mean corpuscular haemoglobin 0.0000137 _+ 0.00063 0.0000127 4- 0.00063 
Mean corpuscular haemoglobin 

concentration 35.18 ___ 1.37 35.09 • 1.37 

Leucocytic count  
Lymphocytes 60.2 • 5.65 60.0 _ 5.65 
Eosinophiles 0 ~ 0 0 • 0 
Neutrophiles 38.4 • 5.75 37.2 • 5.75 
Monocytes 1.4 • 0.77 2.8 4-- 0.77 
Basophiles 0 _. 0 0 _ 0 

Values are means of five determinations _ SE. 

Resul t s  and d i scuss ion  

T h e  LDs0 a n d  i ts  f i duc ia l  l im i t s  of t he  s o l u t i o n s  of the  a l coho l i c  e x t r a c t s  
of t he  seeds ,  roots ,  s t e m s  a n d  l eaves  of C o r c h o r u s  o l i tor ius  L. p l a n t  w e r e  
d e t e r m i n e d  s t a t i s t i ca l ly  as  s h o w n  i n  t ab l e  3. T h e  a c u t e  tox ic  s y m p t o m s  
e x h i b i t e d  b y  al l  t h e  t e s t e d  ex t r ac t s  w e r e  g e n e r a l l y  h u r r i e d  r e s p i r a t i o n ,  
d i a r r h o e a  a n d  dea th .  C o n g e s t i o n  of t he  h e a r t  a n d  o t he r  i n t e r n a l  o r g a n s  w a s  
o b s e r v e d  i n  t he  P.M. of all  t h e  t e s t e d  p r e p a r a t i o n s .  

T h e  c h r o n i c  t o x i c i t y  of the  a l coho l i c  e x t r a c t  of t he  seeds  r e v e a l e d  n o  
s i g n i f i c a n t  d i f f e r e n c e  i n  b l o o d  p i c t u r e  in  m i c e  i n j e c t e d  for  a p e r i o d  of 60 
days  w i t h  '/,0 f r o m  the  LD50 dose  of th i s  e x t r a c t  as d e m o n s t r a t e d  i n  t a b l e  4 
a n d  5. 

T h e  c h r o n i c  tox ic  s y m p t o m s  o b s e r v e d  w e r e  d e p r e s s i o n  a n d  e ma c i a -  
t ion ,  l o s ing  we igh t ,  m u c o u s  m e m b r a n e  of t he  eyes  w a s  c y a n o s e d  a n d  t he  
h a i r  was  eas i ly  de t ached .  T h e  p a t h o l o g i c a l  l eg i ons  were  m a i n l y  g e n e r a l  
v e n o u s  c o n g e s t i o n ,  f l a b b y  h e a r t  m u s c l e  a n d  e n l a r g e m e n t  of l iver ,  k i d n e y s  
a n d  sp leen .  

F r o m  t h e  a b o v e  resu l t s ,  i t  w a s  f o u n d  t h a t  t h e  d i f f e r e n t  p l a n t  o r g a n s  
c o n t a i n  ca rd i ac  s t e ro ids  b u t  i n  v a r i a b l e  a m o u n t s .  I t  is a b o u t  0.412% i n  t h e  
seeds ,  0.011% in  the  roots ,  0.023 % i n  s t e m s  a n d  0.002 i n  t he  l eaves  as s h o w n  
i n  t a b l e  2. Th i s  r e s u l t  dec l a re s  t he  v a r i a t i o n  of t he  p o t e n c y  of t he  t ox i c i t y  of 
t he  d i f f e r en t  o r g a n s  e x p r e s s e d  i n  t e r m  of t he  LD~0 of e a c h  ex t rac t .  I n  t h i s  
r e spec t ,  t h e  seed  ex t r ac t  was  t he  m o s t  t ox ic  p r e p a r a t i o n  as i t  c o n t a i n s  t he  
h i g h e s t  p e r c e n t  of ca rd iac  s te ro ids ,  w h i l e  t he  leaves ,  s t e m s  a n d  roo t s  c o m e  
n e x t  as s h o w n  f r o m  t ab l e s  2 a n d  3. T h e s e  r e su l t s  w e r e  i n  a g r e e m e n t  w i t h  
t h a t  o b t a i n e d  b y  B e l o v a  a n d  Turova  (1) w h o  c o m p a r e d  t he  t o x i c i t y  of 
d i f f e r en t  c o n c e n t r a t i o n  of ca rd iac  g l y c o s i d e s  of s t r o p h a n t h i n e - l i k e  ac t iv i ty  
a n d  f o u n d  t h a t  d i f f e r en t  g lycos ide s  a n d  c o n c e n t r a t i o n s  of t h e m  ref lec t  
d i f f e r en t  d e g r e e  of h a r m f u l n e s s  for t he  body .  
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Table 5, Analysis of variance of the effect of the alcoholic extract  of seeds on blood 
picture of mice. 

Blood constituents S.V. D,F. S.S. M.S. F 

Red blood corpuscles Total 9 146.572 
Test 1 23.430 23.43 
Error 8 173.142 21.543 

1.826 

White blood corpuscles Total 9 29.449 
Test 1 6.561 6.561 
Error 0 22.884 2.805 

2.2937 

Haemoglobin Total 9 4.025 
Test 1 1.225 
Error 0 43.800 

1,225 2.578 

Packed cell volume Total 9 48.1 
Test 1 4.9 4.9 
Error 8 43.2 5.4 

0.9074 

Mean corpuscular Total 9 16990.4 
volume Test 1 2073.6 2073.6 

Error 8 14916 1864.6 
1.1121 

Mean corpuscular Total 9 1852.80 
haemoglobin Test  1 230.40 230.40 

Error 8 1021.60 22.7 
1.1366 

Mean corpuscular Total 9 77.1918 
haemoglobin Test 1 1.2724 1.2724 
concentration Error 8 73.9144 9.4899 

0.1341 

Lymphocytes  Total 9 1278.9 
Test 1 0 0 
Error 8 1278.9 0 

Neutrophils Total 9 1326.8 
Test 1 3.6 
Error 8 1326.0 

3.6 
165.75 

0.0217 

Monocytes Total 9 28.9 
Test 1 4.9 4.9 
Error  6 24.0 3,0 

163 

S.V. = source of variance; D,F. = degree of freedom; S.S. = sum of square; 
M.S. -- mean square 

T h e  c h r o n i c  t o x i c i t y  i n v e s t i g a t i o n  of  t h e  a l c o h o l i c  e x t r a c t  of  t h e  s e e d s  
( m o s t  p o t e n t  e x t r a c t )  h a d  s h o w n  t h a t  t h e  b l o o d  p i c t u r e  in  m i c e  i n j e c t e d  fo r  
a p e r i o d  of  60 d a y s  w i t h  t h i s  e x t r a c t  w a s  n o t  a f fec ted .  H o w e v e r ,  e x t e r n a l  
a n d  i n t e r n a l  t o x i c  s y m p t o m s  w e r e  o b s e r v e d .  Th i s  m a y  b e  d u e  to t h e  
t o x i c i t y  e x h i b i t e d  b y  t h e  a c c u m u l a t i o n  of  c a rd i ac  g l y c o s i d e s  r e s i d u e  in  
th is  s o u r c e  as p r e v i o u s l y  r e p o r t e d  (4, 9, 10, l l ) .  
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F u r t h e r  w o r k  for  t he  d e t e r m i n a t i o n  of t he  c h r o n i c  t o x i c i t y  of t he  l eaves  
b y  f e e d i n g  to ra ts  for  6 m o n t h s  is st i l l  i n  h a n d  to d e m o n s t r a t e  e x t e n t s  of 
t ox i c i t y  of th i s  e d i b l e  p a r t  t h o u g h  it  c o n t a i n s  t he  leas t  a m o u n t  of t he  t ox i c  
ac t ive  p r i n c i p l e  as s h o w n  f r o m  the  p r e s e n t  i n v e s t i g a t i o n .  

S u m m a r y  

The acute toxicity of the aicoho]ic extracts of seeds, roots stems and leaves of the 
fully mature Corchorus olitorius L. plant was determined in mice by intraperitoneal 
injection. The cardiac glycosides content  of each extract was estimated and the 
correlation between the two investigated parameters was established. The chronic 
toxicity of the alcoholic extract of the seeds was determined in term of its 
haematological and symptomatical effects on mice upon intraperitoneal injection 
for a period of two months. 
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