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Summary

The hypoglycemic and hypolipidaernic effect of aqueous extract of Arachis hypogea was investigated
in normal and alloxan-induced diabetic rats. The extract caused a significant (P < 0.05) decrease of
fasting blood glucose of both normal and alloxan-induced diabetic rats from 102.60 ± 1.65 mgldl to
88.79 ± 0.94 mgldl for normal and 189.0 ± 30.79 mgldl to 107.55 ± 1.54 mgldl for alloxan-induced di-
abetic rats. The extract also caused a significant (P < 0.05) decrease in serum triglyceride, total
cholesterol, HDL-cholesterol and LDL-cholesterol in both normal and alloxan-induced diabetic rats.
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Introduction

Diabetes mellitus is a metabolic disorder affecting car-
bohydrate, fat and protein metabolism. This represents
a heterogeneous group of disorders with hyper-
glycemia. which is due to impaired glucose utilization
resulting from a defective or deficient insulin secretory
response (Reaven, 1988). Along with hyperglycemia
and abnormalities in serum lipids (Settin and Boxer,
1944; Brandy and Gurin. 1950; Randle et al. 1963;
Tsakinen. 1993). diabetes is associated with microvas-
cular and macrovascular complications. which are the
major causes of morbidity and death in diabetic sub-
jects (Huse et al. 1988; Baynes, 1991). The disease is
affects nearly 10 % of the population (Joy and Kuttan.
1999).

Different groups of oral hypoglycemic agents are
currently available with characteristc profiles of side
effects (Prout. 1974; Holman and Turner. 1991;
\Villiams and Pickup. 1991; Karneswara, 1997). The
search for antidiabetic agents with little or no side ef-
fects is a continues processes. The plant kingdom is a
wide field to look for effective oral hypoglycemic
agents. More than 300 species have been reported to

display hypoglycemic activity (Rahman and Zaman.
1989) but only few have been investigated despite the
World Health Organization (WHO) recommendation
that traditional plant remedy for diabetics warrant fur-
ther evaluation (WHO, 1980).

Arachis hypogea commonly known as groundnut or
peanut, a crop plant of South American origin possibly
brought to West Africa by the Portuguese. It is herba-
ceous plant that grows to about 12 to 18 inches in
height. The nuts are used as human food; it contains
about 30% crude protein, 12% carbohydrate and much
oil. The leaves are used for animal feeds in Northern
Nigeria.

Groundnut extract has been used in the treat-
ment/management of diabetic patients in Northern
Nigeria. To the best of our knowledge. there is no ex-
perimental evidence to date of the hypoglycemic action
of the plant. The purpose of this study is to evaluate the
hypoglycemic effect of aqueous extract of groundnuts
seeds on normal and alloxan-induced diabetic rat. The
effect of this extract on the lipid profile of these rats
was also investigated.
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Materials and Methods

900 g of ground nut seeds were soaked overnight in
1000 ml of distilled water, the nuts were sieved and the
aqueous extract refrigerated at 4 °C until use. Twenty
four As-tuiSky, t~~~healthy male adult albino rats (av-
erage weight 180 g) were purchased from Biological
Sciences Department of Usmanu Danfodiyo Universi-
ty. Sokoto, Nigeria. The rats were allowed to acclima-
tize to the laboratory 'condition for several days. After
overnight fast, 12 rats were injected intraperitonealy
with alloxan dissolved in 10% physiological saline at
quantities equivalent to 170 mglkg body weight and
named diabetics rats. The remaining 12 rats were in-
jected with equal volume of 10% physiological saline
and these were named non-diabetic rats. The 12 non-di-
abetics rats were randomly divided in 3 groups of 4.

Group I: Non-diabetics control. Rats maintained on
unrestricted standard diet and water ad libitum.

Group II: Normal rats (non-diabetics) fed on stan-
dard diet and unrestricted assess to drinking water with
.2ml of the extract 3 times daily.

Group III: Normal rats (non-diabetics) fed on stan-
dard diet with free access to the extract as the only
drinking water.

The diabetic rats were also randomly divided into 3
groups of 4.

Group IV: Diabetics control. Rats treated as in group I.
Group V: Diabetic rats, treated as in group II.
Group VI: Diabetic rats, treated as in group III.
Treatment in all groups started 2 days after alloxan

injection.

Collection of Blood Samples
At the end of 21 days feeding period, blood was drawn
from heart puncture using sterile disposable syringes.

Methods of serum analysis
Blood glucose was determined by glucose oxidase
method of Trinder (Trinder, 1969), serum triglyceride
and HDL-cholesterol were estimated by the method of
Zlatkins et al. (Zlatkins et al. 1953). LDL-cholesterol
was estimated by the equation of Friedewald et aI.
(Friedewald et al. 1972).

LDL-c - TC - HDL-c + TAG/5
LDLc - Low density lipoprotein cholesterol.
HDL-c' - High density lipoprotein cholesterol,
TAG - Triglyceride
TC - Total Cholesterol

:~ Results and Discussion

The results of blood glucose (Table 1) has shown that
alloxan-induced diabetic rats in group IV had signifi-
cantly (P < 0.05) higher blood glucose level (189.0 ±
30.79) than non diabetic rats in group I (1 02.60 ± 1.65).
This result con finned the development of hyper-
glycemia as a result of alloxan injection (Bailey and
Bailey, 1943; Igmar and Claus, 1967). Feeding non-di-
abetic rats (group II and III) with the aqueous extract
for 21 days resulted in a slight but significant (P< 0.05)
decrease in the blood glucose (Table 1). Similar signif-
icant decrease was also observed in the diabetic rats.
The decrease in the diabetic rats treated with unrestrict-
ed access to the extract was more pronounced than that
of the rats treated with the 2 ml of the extract 3 times
daily. These results support the acclaimed hypo-
glycemic property of Arachis hypogea.

The results of the serum lipid profile (Table l )
showed that alloxan injection led to the development of
hyperlipidaernia in which serum triglyceride and total
cholesterol increased significantly (P < 0.05) when
compared to the non-diabetic rats in group 1. Similar

Table 1. S lood glucose and serum lipid profile of diabetic and non-diabetic rats.

Group Blood glucose TAG TC HDL-c LDL-c
(mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)

I 102.60 ± 1.65 85.50 ±4.44 88.97 ± 2.79 39.60 ± 1.20 32.60 ± 0.48
II 91.26 ± 1.12 82.00 ± 2.58 83.15±1.51 36.80 ± 2.06 29.95 ± 7.39
1lI 88.79 ± 0.94 79.00±4.13 67.11 ± 3.48 32.80 ± 2.02 18.50 ± 3.36
IV 189.00 ± 30.79 117.00±4.44 97.38± 1.09 41.20 ± 0.40 33.58 ± 2.39
V 130.98 ± 12.29 100.00 ± 4.32 86.19 ± 2.29 38.40 ± 1.31 27.78 ± 2.33
VI 107.55 ± 1.54 80.00 ± 1.64 73.68 ± 4.30 32.40 ± 3.36 25.26 ± 1.56

Values are means ± SEM for n = 4 and values are considered significant at: P < 0.05 (*), P < 0.01 (**) and P < 0.001
I':'*l. For zlucose I vs IV (**). II vs IV (**), II vs III (*), III vs IV (***). and V vs IV (*). For the TAG group I vs IV (**),
1Ivs IV (",7.), II vs V (*), III \S IV (***), III vs V (***), IV vs VI (***) and V vs VI (*). The TC group I vs III (***), I vs
IV ("). II vs III ("). II vs IV ("). III vs IV (***), III vs V (***), and V vs VI (**). HDL on the other hand showed a signif-
icance difference only in the overall treatment not on the indi vidual groups while LDL revealed no significant at all.
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but non- significant increase was observed in HDL and
LDL cholesterol levels in the diabetic rats. This con-
finned an earlier report of hyperlipidaernia in alloxan-
induced diabetic rats and rabbits (O'meara et al. 1991;
Odetolo and Bolarinde, 19,hi). " 'l ~.'

The extract caused a significant (P < 0.05) decrease in
the serum triglyceride. total cholesterol, HDL and LDL
cholesterol in the diabetic and non-diabetic rats treated
with the extract (Table I). Hence the decrease in lipid
levels in non-diabetic rats suggests that its hypolipidem-
ic action is not simply secondary to its blood glucose
lowering effect. Hyperlipidaemia due to high serum
triglyceride or total cholesterol concentration or both
has been reported in diabetic and hypertensive patients
(Nikkila. 1984; Stemler et al. 1975). It has been widely
reported that hypertension is more prevalent among dia-
betics and that diabetics are more prone to cardiovascu-
lar disease than non-diabetics (Lansky, 1993).

The hypolipidaemic effect of the extract could be an
additional advantage of the use of the extract in the
management of diabetic. This could also be a potential
source of hypolipidaemic agent(s). The mechanism of
action of the extract in unclear but it could be possible
that it exerts its hypoglycemic action by either increas-
ing the peripheral utilization of glucose (or by action)
xirni larly to insulin. The mechanism of action of the ex-
tract is unclear but it could be possible that it exerts its
hypoglycemic action by either increasing the peripher-
al utilization of glucose or by stimulating the secretion
of insulin by the remaining intact ~-cell that may likely
be present. Tomita and Stranahan demonstrated de-
tectable insulin secretion in alloxan diabetic rats even
after 12 weeks induction (Tomila and Stranahan, 1976)
or by action similar to insulin. The present study seems
to support these facts, as the extract was able to de-
crease the glucose levels in both normal and alloxan-
induced diabetic rats. The results of the study provide
supportive scientific evidence in favour of the view
that extract. of Arachis hypogea does possess signifi-
cant a hypoglycemic effect on alloxan-induced diabetic
rats, The results also revealed the potential of the ex-
tract for use as a hypolipidaemic agent.
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