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ABSTRACT

The responses of liver and serum ghuta-
mate dehydrogenase (GDH; EC 1.412),
isocitrate dehydrogenase (ICDH;, EC 1.1.
1.42) and the nrea cycle enzyme, omithine
catbamoyltransferase (OCT; EC 2. 13.3)
to dietary lima bean haemagglutinin {lectin)
were assessed using a total of 54 growing
rats.

The GDH and ICDH activities in the liver
were highly significantly (P< 0.001) eleva-
ted by dietary haemagglutinin. The activi-
ties correlated significantly (P< 0.01) with
the hsemagglutinin levels in a positive
quadratic fashion as judged by their res-
pective R?, coefficient of muitiple deter-
mination of 091 and 095. Liver OCT
activity was significantly (P < 0.05) depresse-
ed but correlated poorly with haemagglu-
tinin levels.

Activities of the serum dehydrogenases
were significantly (P< 0205) altered by
dietary haemagglutinin. Although serum
OCT activity tended to increase, such
increases were however not significant.
Serum GDH and ICDH values correlated
significantly (P< 0.05) with haemagglutinin
levels with respective R* values of 0.71 and
0.67

The veterinary implication is highlighted
and some remedies suggested.

INTRODUCTION

It is well documented that many of
the legumes which play an importan
part as components of the diet of a

large segment of the world’s popula-
tion possess little nutritive value and
may infact be toxic unless subjected
to some form of neat treatment
(Liener, 1969). The phytohaemagglu-
tinins (lecting) are prominent among
the endogenous toxic constituents of
edible legumes: The dcleterious
effects accompanying the feeding of
raw phytohaemagglutinin containing
legumes have been reported {(Licner,
1953; Jaffe and Vergalette, 1968;
Aletor and Fetuga 1984 a & b}
Deaths arising from the intraperito-
neal (i.p) injection of known amounts
of certain legume phytohaemagglu-
tinins have similarly been reported
(Manage ef a, 1972; lkegwuonu and
Bassir, 1977, Ologhobo and Fetuga
1983).

Among | the physiopathological
changes induced in animals adminis-
tered castor bean { Ricin:s communis),
soyabean (Glycine max} and field
bean {Vicia faba) haemagglutinin
include increases in blood urea glu-
cose, bilirubin, transaminases and jac-
tic dehydrogenase (Dirheimer ¢f al.
1566).

Available literature: indicate that
inspite of the high protein productivi
ty potential of lima bean which s
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sarpassed only by soyabean (Luse,
1975), information on the potential
Loxic effects of some of its naturally
occurring components have remained
somparatively scanty.

This report, therefore examines the
atfecis of {eeding one of such com-
oenents on some cnzyme systems in
the rat; highlights the veterinary
implrations as well as suggests some
remedies given the potentials of this
legume in narrowing the dearth of
arotein supply.

MATERIALS AND METHGDS

The lima beans used were obtained
from local farms in Okpebho local
sovernment arca of Bendel State
where it rarks next to cowpea as the
commonly grown and consurzed
pulses. The phytohaemagglutinin was
sxiracted from the finely milled,
defatted bean flour by the 4—step
purification method of Huprikar and
Sohonie (1965) with modifications
suggested by Bassir and lkegwuonu
(1975). After exhaustive dialysis for
36 hours  the haemagelutinin solu-
tions were concentrated for 18
hours at 49C by vacuum dialysis The
pooled solutions were thereafter
lvophilized in a centrifugal freeze
dryer, welghed and stored at — 120C
in sedled ampoules prior to use.

The haemagglutinating potency of
the raw bean as well as the lyvophilized
extract was determined by the two-
told serial ditution technique of Kabat
and Mayer (1961) using 0.25% tryp-
sinated rabbiterythrocytes.

dnnnals and their management
3+ male and female Wistar albino
rats obtained from the pre-clinical rat

coloney of the college of medicine,

‘University of Ibadan were used in this

study. The animals were weaned at
21 days, fed standard laboratory
animal stock diet until they were 28
days old weighing {69.61 — 63.88g).

The composition of the basal diet
reported elsewhere (Aletor and Fetuga
1984 a & b) was formulated to supply
16% crude protein on dry matter
basis. The basal diet was screened for
possible haemagghlutinating activity, a
step designed to avert any superimpo-
sition of the incorporated haemagglu-
tinin. Haemagglutinin was incorporat-
ed into the experimental diets at the
expense of corn starch at the follow
ing levels ; 0.00 (control), 15.72,
31.72, 47.16, 62.88, 78.60, 94.32,
11304 and 125.7mig per 100g diet
which were multiples of the levels
determined to be present in the raw
bean. The rats were reared on the 9
diets for 21 days during which foad
and water were offered unrestricted.

Enzymatic studies in blood and liver,

The rats were starved overnight at
the end of the experiment. All rats
from each dietary group were stunned
and bled by neck decapitation and the
blood allowed to flow freely into
10ml centrifuge tubes surrounded by
melting ice. The blood was refrigerat-
ed for about 4 — 6 hours after which
the serum seperated out clearly.

While the sera seperation ‘was
being awaited, the livers were imme-
diately excised and blotted dry of
blood with filter paper. Depot fat,
connective tissues as well as the inac-
tive regions of liver were removed.
Liver tisue (2g) was homogenized in
10ml. of ice—cold 0.lm. Tris—HCl
buffer, pH 7.4 and then made up to
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DISCUSSION
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attered even when fed small levels of
iima bean haemagglutinin. Dirtheimer
et al. {1966), Ikegwuony and Bassir
{1977}, Qloghobo and Fetuga {1983)
noted that values for urea, bilirubin
fransaminascs and lactic dehydroge
nasc in blood of rats increased during
acute ip. injection of some legume
haemagglutining including lima bean

The major mechanism of ammonia
fixation is by the GDH reaction, a-
reversible reaction favouring the for-
mation of glitamic acid [rom ec—keto-
glutarate and free ammonia The acti-
vation .of liver GDH in the present
study is perhaps a consequence of
increased catabolism of amino acids in
the livers as was observed in an earlier
study (Aletor and Fetuga, 1984b)
when rais were fed raw haemagglutin-
in - coataining lima bean. Incrcased

Liver and Serusn orithine Carbaroyiiransterase s infhienced by Haemagghatinin (fectin),

catibolism of amine acids makes the
function of detoxifying excess ammo-
nia imperative in which the least ener
setically expensive pathway is via the
arca cycle (Freeland and Briges, 1977)
Therefore, the decteased activity of
the liver urea cycle emzyme, OCT, by
dietary haemagslutinin could prove
fatal by impairing the optimal detox#

fication of excess ammonia to the less
toxic urea. The slighe, though non-

“significant rise in seram OCT may

well be consequent upon an over
whelming need to deal with excess
ammonia in the blood.

An increase in the metabolism of
the 4-—C—dicarboxylic acids in the
Krebs Cycle is indicated by the eleva-
tion in the levels of serum and liver
ICDH, in consonance with the su gees
tions of Cox and Davies (1970), that
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ICDH plays a regulatory role in the
Krebs Cycle.

Dietary lima bean haemagglu tinin
has produced the eftects described in
this paper. The main interest in eluci-
dating the mode of action of the natu-
rally occuring toxicants in legumes
appears to be the latter’s potentials in
ammeliorating the dearth in prolein
supply.  Since monogastric animals
often stray into plots of growing
ceeume  seeds which harbour these
toxicants, the risk of similar effects as
described for the rat on them should
not be overlooked: hence conscious
2fforts should made fo develop new
zenetic  stocks {through selcction)
with minimum levels of some or all of
these lesume-based toxicants. Such a
step would fully compliment current
>fforts which mainly tend to empha-
size yield, pest and/or disease resis-
iance.
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