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Faba beans (Viciafaba L.) are one of the most 
important pulse crops in the world, being con
sumed in large quantities in the Middle East, Far 
East and North Africa, panicularly Egypt. Ex
cept for the presence of vicine and convicine and 
relativ~ly low concentrations of several other 
antimetabohtes, faba beans are an excellent 
source of protein with amino acid balance 
complimenting that of cereals (Marquardt, 1983; 
and Sa.i.-war et al 1975). 

\ltcine .and convicine were first isolated by 
Rithac.sen (1881), in Vicia sativa. These corn
prn;nds were subsequently' found in other spe
cies of vicia including Viciafaba (Manager et al 
1969). The pyrimidine nudeoside structure of 
vicine as 2,6-diamino-4 , 5-dihyroxy pyrimidine, 
5-(j3-D-glucopyranose) and convicine as 2,4, 5-
trih ydroxy, 6 - ami nopyrimid in e, 5- ( 13-D 
glucopyranose) was established by Bendich and 
Clement (1953). 

In search of the favic causative agent in 
faba beans, Manger et al (I 969) was aided by 
the fact. that the agent had a capacity for oxidis
ing glutathione (GSH) if' gb cose - 6 - p!"losphate 
dehydrog~na.s~ (G-6-PD) defici~nt red blood 
cel!s ar:d scm.e \:S./f.r~~ S!)<::.r1ngJ~1 solubh~ in ~.,.n~.ter 

,mJ !Xhin~t=d ir: neu:rft~ S)Iutiort .?. I,):;s of GSH 
•ct·-· t' •, , , .. , ,., .. 1 . '\" . ox11 ).s1ng & .. c .. r v1ty ~~1!"·•, ) ;·e_; a:~c 1 :. ... 1.~er t?t a.t 

1 ()i:f) \ ... t... P. nrryru'> t····~p,.. ..... -~ tlc-.. ,.. ...... . ·. f .t:,.. .J. ,... •• .., ,., ,., ; < 
• ,,,. \J' ,,,. ~ ..... ,,; !"" .. ';1./v\ L:.,~~~ \.~ . llc (.t'..-Il t e .;,, ' I.~.' ... ~1<...i .. :.:• .. tf ·-
p~ ··-a.-~ " · ~ 1 1 0 . ·,., · l . . "'~Hv\~ '"luJ..L a~ t S()fC·.:! p;lD.~1r.:• ... l !I ~C ( Cl'!Y'fr:: .1v~.S 

k."1cwn tc- occu:- ir1 fa.ba 0eans in tne t"c,rm of 
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convici:r.e, the former beir.g ~'resent in greater 
an1ounts than the iatter (Manger et al 1969; 
Higazi and Read, 197 4). The aglycones, divicine 
and isourarrJl r;an be obtained from the respec
tive g1 ycosides vicine and convicine by mild acid 
hydroi ysis or by enzymatic splitting with ~
glycosidase (Manger et al 1969). 

The aglycones are highly unstable in the pres
ence of oxygen and are almost insta-:Ua.'1eo1;sly 
destroytd by b0i!ir~g . Tr,e rate. ,-.if th.t;;1· b~ea.i<. .. 
down is mc-s~ rnpid a~ alkciJin~ pH and foils wi'.h 
df,crea:sing pH values U,,i.ange: et al U %9). At 

room tempera turf~ lhe iia1f-Ef e is ~. n the order of 
30 to 40 minutes. The !Jreakoowa of tr:c 
pyrimidine aglycones i$ acceiernted by traces cf 
copper (Cu ..... ) and other heavy metals (Manger 
et al 1969). 

AH the characteristic properties of the 
aglycones are ::i.bolishfd lJy substitution of the 
hydroxyl group at C-5, :mch as that represented 
by the glycosidic lini-: a.ge present in vicine and 
convicine (Manger er al 1969). These glycosid.es 
show none of the !·educing properties of their 
a.glycones, a.r~·; he<:!~ stable art~ tl1~1 .. ultr2vi~)let 

spe c t rn i .rf; d iffor.ent frorr. those of their 
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(Manger et al 1969). The powetful capacity for 
oxidizing GSH exhibited by the pyrimidine 
aglycones in vitro is consistent with a possible 
causative role of these substances in precipitat
ing the favic crisis (Lin and Ling, 1962; and 
Manger et al 1969). The conditions present for 
enzymatic release of aglycones from the 
glycosides, as well as the particular instability 
of these aglycones might account for the puz
zling irregularity which characterizes the occur
rence of favism in susceptible individuals, irre
spective of the degree and frequency of their 
exposure to the noxious agent (Manger et al 
1969). The termfavism was coined in 1814 by 
the Italian physician L. Montano to designate 
an acute haemolytic anaemia following inges
tion of broad beans (faba beans) or inhalation of 
pollen of the Vicia faba plant (Sansone et al 
1958; and Manger et al 1969). 

Faba beans contain a factor that depresses egg 
size in laying hens (Davidson, 1973; Robblee et 
al 1977; Campbell et al 1980 and Olaboro et al 
1981a). This factor is present in faba bean pro
tein concentrate in a concentrated form, is 
thermostable, is soluble in aqueous solutions, can 
be obtained as a white crystalline material and 
has been identified as being vicine (Olaboro et 
al 1981 b; and Olaboro et al 198 lc ). Convicine 
when incorporated into the laying diet also in
duces egg size depression (13%) to approxi
mately the same degree as that obtained with 
1 % vicine. Vicine when added to the laying diet 
at a concentration of 1 % in addition to depress
ing egg size, also depressed egg prcxiuction rate, 
total egg mass, yolk weight, yolk mass, packed 
cell volume, the fertility and hatchability of eggs 
and ratio of yolk height/diameter (Muduuli et al 
1981; and Muduuli et al 1982). This latter pa
rameter is an indirect measure of the fragility of 
the membrane. 

In contrast, vicine increased the percentage 
of blood spots in the yolk, the plasma lipid con
centration, plasma lipid peroxide concentration, 
degree of spontaneous hemolysis of erythrocytes 
and the weight of the liver (Muduuli et al 1981 ). 
The addition of vitamin E to the vicine contain
ing laying diets, did not have a significant effect 
on most of the above parameters except that it 
dramatically improved the fertility and 
hatchability of eggs (Muduuli et al 1982). 
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The results with the laying hen give insight 
to what happens in favism in humans. The sus
ceptibility of erythrocytes to hemolysis, the in
creased incidence of blood in the yolk, and de
creased haematocrit concen ttation are similar to 
the haemolytic effects observed following the 
ingestion of faba beans by G-6-PD-deficient 
humans. The marked elevated plasma lipids and 
lipid peroxides together with the depressed 
amount of yolk which is primarily lipid in 
composition indicate that these compounds in
tetfere with transport of fat across the yolk mem
brane. 

The above observations together with the pro
tective effects of vitamin E with regard to 
hatchability and fertility of eggs are consistent 
with the proposal, that the aglycones of vicine 
and convicine produce free radicals which not 
only react with erythrocytes but also other mem
branes and tissues to cause tissue damage and 
loss of functional prope~s. 

The relative insensitivity of the young chick 
to vicine and convicine in contrast to the laying 
hen (Muduuli, 1982), may be attributed to their 
ability to re-synthesize reduced glutathione from 
NADPH in the presence of aglycones of vicine 
and convicine at a sufficiently rapid rate so as to 
neutralize their toxic effects (Chevion et al 
1982). In the laying hen, there is a high demand 
for NADPH due to the high rate of fat synthesis 
(Griminger, 1976), which presumably results in 
limited availability of NADPH for other biologi
cal functions. In the presence of compounds such 
as vicine and convicine which induce oxidant 
stress, NADPH becomes limiting and as a result 
the laying hen is not able to neutralize these ef
fects through the glutathione peroxidase system. 

A similar, but more specific condition, oc
curs in human RBC. The net effect in both spe
cies is an increased sensitivity of the erythro
cytes to the effects of vicine and convicine. Other 
tissues and organs, however are also affected in 
the laying hen which may be attributed to a gen
eral shortage of NADPH under stressful condi
tions as compared to the specific limitations of 
NADPH in the erythrocytes of G-6-PD deficient 
human. 
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