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ABSTRACT: The hypoglycaemic and toxicological properties of the leaf extract of Prosopis oblonga, Benth were evaluated on
normoglycaemic and hyperglycaemic rats. The hypoglycaemic activity was evaluated in alloxan monohydrate-induced
hyperglycaemic rats (80 mg/kg body weight intraperitoneally). Phytochemical screening of the leaf extracts showed the presence of
saponins, tannins, alkaloids, flavonoids, glycosides, saponin-glycosides, cardiac-glycosides, steroids and volatile oils. The potency
of the leaf extracts was compared with that of oral hypoglycaemic agent (Glibenclamide). Administered doses of 250, 500 and 750
mg/Kg body weight of the leaf extract to diabetic rats, showed significant (P <0.05) reduction of blood glucose level in a dose
dependent manner when compared with the control and the reference drug group. However, in normoglycaemic rats, a significant
(P <0.05) reduction in blood glucose was also observed. This showed that the leaf extracts of the plant have a blood sugar lowering
effect, though more significantly on diabetic rats. The lethal dosage (LDso) obtained was greater than 5000mg/kg. These results

suggest that the leaf extract is relatively safe and could be used in the management of diabetes mellitus.
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1.0 Introduction

The use of plants as a source of relief from
illness is as old as mankind (Christopherson,
1991). A medicinal plant is any plant which in
one or more of its organs, contains substances
that can be used for therapeutic purpose or
which are precursors for the synthesis of useful
drugs (Sofowora, 1993). They have been the
source of many important scientific drugs of the
modern world. According to Mayers (1982),
almost ninety percent of present day medicines
are directly or indirectly derived from plants.
However, only fifteen percent of these plants
have been investigated pharmacologically out of
an estimated 250,000 to 500,000 species of
higher plants growing on earth (Farnsworth and
Bigel, 1977).

Diabetes mellitus is a chronic metabolic
disorder resulting from insulin deficiency,
characterized by hyperglycaemia,
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altered metabolism of carbohydrates, protein and
lipids, and an increased risk of vascular
complication (Barar, 2004). Diabetes arises from
a deficient production of insulin by the B-cells of
the pancreatic islets which lead to the complete
or relative insufficiency of insulin secretion and
or insulin action, (Balkau et al., 2000; Murray,
2000). Diabetes has now become an epidemic
with a worldwide incidence of 5% in the general
population. Approximately, 140 million people
worldwide suffer from diabetes (WHO, 1999).
Hyperglycaemia is the primary clinical
manifestation of diabetes and is thought to
contribute to diabetic complications by altering
vascular cellular metabolism (Barrett-Conner et
al., 1991) and vascular matrix molecules and
circulating lipoproteins. It is therefore a major
risk factor for the development of cardiovascular
disease (Wilson et al., 1998; Andrew, 2000;
Chattopadyhay, 2004). Oral hypoglycaemic
agents especially biguanides have been
commonly employed in the management of
diabetes, of especially type I
(Bunyapraphatsara et al., 1996). Sulphonylureas
e.g Daonil is the most widely used oral
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hypoglycaemic agents but may have some
adverse effects such as exacerbating hyper
insulinaemia and ceasing weight gain in patients.
The biguanides are weak hypoglycaemics and
have limited clinical use (Rang et al., 1999). For
these reasons therefore, there is a great need to
search for acceptable, cheap and safe blood
sugar lowering oral hypoglycaemic agents.
Herbs and marine sources have been considered
the best options (Ogbonnia, 2008).

In Nigeria, varieties of plants have been
reported to possess hypoglycaemic activity.
These include Magnifera indica, Mormodica
charanitia and Tetracera alnifolia (Onaogbe et
al., 1999), as well as Persea americana,
Globaimetula brawi, Treculia african (Antia et
al., 2005; Djomeni et al., 2006; Tanko et al.,
2008).

Prosopis oblonga Benth (Hausa name:
Kirya), that was selected in this research is
traditionally used in the treatment of Diabetes
mellitus and belongs to the genus, leguminoseae
and fabacae family. It is a multipurpose tree of
the inter tropical Africa that grows up to 4-20 m
high (Dalziel, 1955). Different parts of the plants
are attributed with diverse therapeutic benefits.
For example in Ghana, boiled roots serve as
poultice for wound cuts (Abbiw, 1990).
However, in most part of West Africa, the leaves
in particular are used for the treatment of
headache, toothache, as well as various other
head ailments (Vogt, 1995). Leaves and bark are
combined to treat rheumatism, skin diseases,
dental caries and fever; eye washes are obtained
from the bark (Katende, 1995). In Mali, the
leaves and twigs decoction are used to relieve
bronchitis, tooth decay, dysentery, malaria and

stomach cramps (Hong et al, 1996).
Hypoglycaemic activity of the gum extract of P.
oblonga has also been reported in

acetaminophen-induced hepatotoxicity in rats
(Ojo et al., 2006).

Despite several claims of hypoglycaemic
properties of the leaves of P. oblonga by the
traditional medical practitioners, to the best of
our knowledge, there is no documented literature
of the hypoglycaemic activity and toxicological
profiles of the leaves of the plant. This research,
therefore, evaluates the hypoglycaemic and
toxicological properties of the leaf extract of P.
oblonga
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2.0 Materials and Methods
2.1 Collection and Identification of Plant
Materials

The fresh leaves of P. oblonga (Benth) were
collected in May, 2011, at Gwandu village,
Gwandu Local government area of Kebbi state,
Nigeria. The plant was taxonomically identified
and authenticated at the Botany Unit, Usmanu
Danfodiyo University, Sokoto. A voucher
specimen (No: 026) was deposited at the
herbarium of same department for future
reference.

2.2. Animals

Albino rats of both sexes, weighing between
100-200 g were obtained from the animal
facility unit of University of Jos, Jos, Nigeria.
They were housed in standard rat cages in the
Zoological garden of Usmanu Danfodiyo
University, Sokoto. They were allowed to
acclimatize for a period of one week with access
to clean water and rat feed (Vital Feeds, Jos,
Nigeria) ad libitum

2.3 Chemicals and Reagents

Assay kits for the determination of
biochemical parameters were of Randox
Laboratories Co, Northern Ireland, UK.
Commercially available Daonil (Glibenclamide)
was from May and Baker Ltd, Degenham,
England. Other chemicals and Alloxan
monohydrate used were obtained from BDH
Chemicals, England, Merck, Germany and
Sigma Co., USA.

2.4 Preparation of Extract

The plant materials (leaves) were washed,
air-dried for 3 days at temperature (30-35°C) to
avoid loss of some volatile phytochemicals. The
dried materials were pulverized into a dry
powder with a pestle and mortar as described by
Antia et al (2005).

The extraction was carried out using 500 g of
the powdered leaves in 500 ml of methanol and
water (7:3) at room temperature for 72 hours
(with occasional stirring). The extract was then
filtered with a clean, white Muslin cloth and



later with sterile cotton wool and Whatman No.1
filter paper respectively. The filtrate was later
concentrated using a rotary evaporator at 45°C
and a yield of 22.63% (w/w) was obtained. The
residue was reconstituted in 0.9% distilled water
at appropriate (desired) concentrations to be
used each day of the experiment. The
reconstituted extracts as well as the residue were
refrigerated at 4°C.

2.5 Phytochemical Analysis

The phytochemical analysis carried out on the
extract includes qualitative tests to identify
saponins (saponin glycosides), volatile oils,
alkaloids, tannins, glycosides, flavonoids,
anthraquinones, steroids and cardiac glycosides
using the extract residue. Quantitative test was
also carried out to estimate these
phytoconstituents using standard procedures as
described by Harborne (1973); EI-Olemyl et al
(1994); Trease and Evans, (1999).

2.6 Induction of Diabetes

Diabetes was induced in the albino rats by
intraperitoneal  administration of alloxan
monohydrate (80 mg/kg body weight) for 3
consecutive  days (alloxan = monohydrate
selectively destroys insulin-producing pancreatic
B cells). From the third day, the blood glucose
level of the animals were checked using a
glucometer (a one touch test strips by Randox
laboratories Co, Northern Ireland, UK) to
ascertain diabetes. Stable hyperglycemia was
confirmed on the 5th day and rats with fasting
blood glucose levels greater than 200 mg/dl
were considered diabetic and used for the study.
The animals were maintained on water and
pelleted diet at room temperature in cages.

2.7 Animal Grouping

A total of 35 rats (25 diabetic and 10 normal
rats) were divided into seven groups (n = 5) as
follows:

Group 1: Normal untreated animals (Control)
Group 2: Normal rats orally administered 750
mg/kg body weight of the extract for 5 days
Group 3: Non-treated diabetic rats (Diabetic
Control)
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Group 4: Diabetic rats administered 250 mg/kg
body weight of the extract for 5 days

Group 5: Diabetic rats administered 500 mg/kg
body weight of the extract for 5 days

Group 6: Diabetic rats administered 750 mg/kg
body weight of the extract for 5 days

Group 7: Diabetic rats administered 5 mg/kg
body weight of glibenclamide for 5 days

2.8 Preparation of Serum

The rats were sacrificed by decapitation using
mild chloroform anaesthesia, 24 hours after the
last treatment (Onaogbe et al., 1999). The blood
samples obtained were collected using syringe
and needle into test tubes and centrifuged at
3000 rpm for 5 minutes. The sera collected were
used for biochemical, lipid and electrolyte
analyses.

2.9 Biochemical Analysis

Blood glucose was determined by adopting
the glucose oxidase described by Barham and
Trinder (1972), using One Touch Basic Blood
Glucose  monitoring  System  (LifeScan
Inc.Milipitas, California, U.S.A.). Non-protein
nitrogenous compounds were determined as
described for urea (Wybenga et al., 1971), uric
acid (Morin and Prox, 1973) and creatinine
(Henry, 1974) was assayed in serum. Lipid
profile assayed in the serum of the animals
included cholesterol (Trinder, 1969),
triglycerides and HDL-C (Burstein et al., 1979),
and LDL-C (Friedewald et al., 1972). The
procedures described by Rec (1972) was used
for the assay of alkaline phosphatase (ALT)
activity while that of Reitman and Frankel
(1957) were employed for the determination of
aspartate aminotransferase (AST) and alanine
aminotransferase (ALT). The total protein
(Gornal et al., 1949), albumin (Lee-Rodkly,
1964) and total bilirubin (Jandrassic and Grof,
1938) were determined in the serum while serum
sodium (Na") and potassium (K*) ion
concentrations were determined using flame
photometric method (Ranjna, 1999)

2.10 Acute Oral Toxicity Studies (LDso)

The acute oral toxicity study was conducted
using the limit dose test of up and down
procedure according to Dixon (1991) and the



Organization for Economic and Cultural
Development (OECD, 2001) Test guidelines
425. Five groups of rats (one in each group)
were used for this experiment. They were
housed individually after random selection and
allowed to acclimatize to the laboratory
conditions for five days. A limit test dose of
5,000 mg/kg body weight of the extract was
used. Animals were dosed once at a time and
observed at least during the first 30 minutes after
dosing and periodically during the first 24 hours,
with special attention given during the first 4
hours and then for another 24 hours (observation
time 48 hours). This observation continued for a
total of 14 days. At the expiration of initial 48
hours,  four  additional animals  were
subsequently dosed and observed as previously
described. Animals were observed for signs of
acute toxicity morbidity and mortality. The
behavioural changes and mortality displayed by
the experimental rats were recorded accordingly.

2.11 Sub Chronic Toxicity Studies

According to OECD testing guidelines 407
(1995) and the method of Wambebe et al (1996),
the repeated doses for 28 days oral toxicity study
was followed. A total of 25 male and female
albino rats selected randomly were divided into
5 groups of 5 rats housed in different cages and
were allowed a period of 5 days to acclimatize.
Animals in group | received equivalent volume
(2ml) of distilled water and served as control.
Animals in groups 2, 3, 4 and 5 were orally
administered the graded doses of the LDsg value
of 20, 40, 60, and 80% corresponding to the
doses of 1000, 2000, 3000 and 4000 mg/kg
respectively of the extract of P. oblonga. The
animals were dosed with the test substance daily
for a period of 28 days; the doses were given at
similar times each day and adjusted as necessary
to maintain a constant dose level in terms of
body weight. The body weights of all the
animals before and within the days of the
treatment were recorded weekly (Days, 1, 7, 14,
21 and 28). Animals were observed at least
twice daily for morbidity and mortality. All
animals for the experiment after the 28" day
were sacrificed by decapitation under mild
chloroform anaesthesia on the 29" day and
blood samples for biochemical assays were
collected into plain vials.
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2.12 Statistical Analysis

All data obtained were expressed as mean +
S.E.M. Statistical significance of the results
between groups was determined using one-way
analysis of variance (ANOVA) followed by
Duncan’s Post Hoc test to check differences
between the individual groups and differences in
means were considered to be significant when P
<0.05. All statistical analyses were carried out
using the Instat Statistical Package (Instat
Software, Sandiago USA).

3.0 Results

The extract weighed 37.69 g corresponding
to a percentage vyield of 15.08% (w/w).
Phytochemical screenings showed that the
constituents found in this plant were alkaloids,
saponins, flavonoids, tannins, volatile oils,
glycosides, saponin glycosides and cardiac
glycosides (Table 1). Saponins was the most
abundant of all the phytochemicals detected
(Table 1).

Table 2 depicts the effects of the leaf extract
of P. oblonga on fasting blood glucose of
alloxan-induced diabetic rats. Oral
administration of alloxan, induced significant
(P<0.05) and progressive elevation in the blood
glucose in the rats between the 3 and the 5%
day of the experiment but diabetes mellitus
became fully established in all the rats on the
day 5 post-induction. However, daily oral
administration of 250-750 mg/kg/day of the leaf
extract of P. oblonga to the diabetic rats
significantly reduced (P<0.05) the elevated
blood glucose in a dose-dependent manner
(Table 4) when compared to untreated control
(Diabetic control). The hypoglycemic effect of
glibenclamide was similar but less significantly
(P<0.05) different when compared to the various
doses of the leaf extract.

The effect of oral administration of P.
oblonga leaf extract and glibenclamide on the
body weights of rats is presented in Table 3.
There was significant (P< 0.05) weight loss in
the diabetic control rats. In contrast, there was
significant (p<0.05) weight gain in both normal
control and experimental diabetic groups that
were administered the plant extract and
glibenclamide.



The effect of the leaf extract of P. oblonga on
some biochemical constituents of the animals
are presented in Tables 4, 5 and 6. Although, the
levels of urea, uric acid and creatinine in the
serum of diabetic animals, activities of liver
marker enzymes (alkaline phosphatase, aspartate
transaminase and alanine transaminase) and
serum lipid profile (total cholesterol,
triglycerides, high-density lipoprotein
cholesterol and  low-density lipoprotein
cholesterol)  were  significantly  altered,
administration of the extract reversed these
trends towards the control values, but the values
dis not compare favourably with their respective
controls.

All rats treated with the 5000 mg/kg body
weight limit dose of the leaf extract were
hyporeactive to external stimuli such as touch in
the first 30 minutes to 1 hour post administration
and subsequently became active and exhibited
normal behaviour throughout the 14 days
observation period. The limit test dose of 5000
mg/kg body weight did not cause any mortality
or any major acute toxicity. However, this dose
induced progressive and sustained weight loss in
all the experimental groups (Table 7). The LDso
of the leaf extracts using the OECD guidelines is
therefore greater than 5000 mg/kg because there
was no episode of death of the animals.

No mortality was recorded when varying
doses of 1000, 2000, 3000 and 4000 mg/kg body
weight of leaf extract of P. oblonga were
administered orally daily for a period of 28 days
(Table 8).

Similarly, on the body weight of the animals,
a non significant dose-dependent difference in
the weekly mean body weight between control
and the animals treated with the extract of
Prosopis oblonga were observed, except on day
28 where animals treated with the highest dose
(4000 mg/kg body weight) produced a
significantly lower weight (P<0.05) when
compared to the control and other treated groups

(Table 9).
The results of biochemical studies (aspartate
aminotransferase (AST), alanine

aminotransferase, (ALT), total bilrubin (TB),
total protein (TP) and albumin levels, (Table
10), showed that there were no significant
(P>0.05) difference between the control and the
treated groups, while in serum urea, creatinine,
and the K* concentrations, a significant (P<0.05)
reduction was observed in the treated groups
when compared with the control group.

4. Discussion

The results of this study indicated that the leaf
extract of P. oblonga contained saponins,
alkaloids, flavonoids, tannins, volatile oils,
glycosides, saponin glycosides and cardiac
glycosides as major components (Table 1). This
is in agreement with the findings of Ojo et al.,
(2006) and Atawodi and Ogunbosola, (2009)
who reported that methanolic extracts of bark
and leaves of P. oblonga contained
alkaloids,

Table 1: Some phytochemical constituents of hydromethanolic leaf extract of Prosopis oblonga

Constituents Inference
Alkaloid 0.34 +0.03
Saponins 1.56 £ 0.30
Flavonoids 1.25+0.02
Anthraguinones Not detected
Tannins +

Volatile oil +
Glycosides 0.57£0.04
Steroids Not detected

Saponin glycoside  ++
Cardiac glycosides  ++

Results are expressed as mean £ SEM



Table 2: Effect of leaf extract of Prosopis oblonga on fasting blood glucose in alloxan induced diabetic

rats after 5 days of treatment

Treatment Group

Fasting blood glucose concentration (mg/dL)

Before Treatment

After treatment

Day 0
Normal control 65.5 + 0.78
Control + 750 mg/kg extract ~ 65.3 £ 0.71
Diabetic control 69.8 + 1.92
Diabetic + 250 mg/kg extract 67.4 + 0.82
Diabetic + 500 mg/kg extract 66.2 + 0.64
Diabetic +750 mg/kg extract ~ 67.8 + 0.92
Diabetic + mg/kg 60.3 + 1.20

Day 3

64.0 £2.70
68.7+ 0.73
1437+ 2.34
165.4 +.028
1555+ 2.0
134.2 + 2.30
131.2 +13.17

Day 5

67.00+1.23
69.20+ 0.83
246.00+ 3.07
250.80+1.832
264.30+ 3.31°
271.00+ 2512
238.80+ 5.142

Day 10

66.80 + 0.76

46.60+1.39

397.20+5.36
147.40 + 0.88°
128.30+ 1.91°
117.50+ 0.85°
168.60 + 5.28°

Glibenclamide

Results are expressed as mean = SEM (n = 5) a represents significant increase (P<0.05) when compared to diabetic
control groups on day 5 while b represents significant decrease. (P<0.05) when compared to diabetic control groups
on day 10.

Table 3: Effect of oral administration of leaf extract of Prosopis oblonga on the body weight of rats

Weight (g)

Treatment Group Before treatment After treatment
Normal control 185.00 + 2.922 201.00 + 4.042
Control + 750 mg/kg extract 168.00 + 5.49%¢ 174.00 + 4.93°
Diabetic control 176.00 + 4.77% 149.00 + 11.39°¢
Diabetic + 250 mg/kg extract 184.00 + 3.81% 197.00 + 1.30?
Diabetic + 500 mg/kg extract 167.00 + 6.38" 176.00 + 6.92°
Diabetic + 750 mg/kg extract 158.00 + 6.84°¢ 172.00 + 6.88°
Diabetic + 5 mg/kg Glibenclamide 180.00 * 6.16% 189.00 + 1.64%

Values are mean + standard error of 5 replications (n = 5)
Means in a column with the same superscripts are not significantly different (P>0.05)

Table 4: Effect of leaf extract of Prosopis oblonga on serum biochemical parameters of control and diabetic rats

Uric Acid

Treatment Group Urea (mg/dl)  (mg/dl) Creatinine (mg/dl)
Control 24.85 + 0.69¢ 6.48 + 0.26° 1.24£0.12°
Control + 750 mg/kg extract 30.24 + 0.95 6.32 +0.31° 1.34+0.18°
Diabetic control 62.34 + 1.642 18.00 £ 0.432 2.85+0.202
Diabetic + 250 mg/kg extract 43.62 +1.07¢ 10.00 + 0.59¢ 1.24 + .08°
Diabetic + 500 mg/kg extract 47.00 £ 1.08° 10.28 + 0.38°¢ 1.78 £0.12°
Diabetic + 750 mg/kg extract 50.20 + 0.95" 13.46 + 0.53" 1.92 +0.03°
Diabetic + 5 mg/kg Glibenclamide(Ref drug) 37.21+1.11° 8.58 + 0.34¢ 1.56 + 0.12"

Values are mean + standard error of 5 replications (n = 5)

Means in a column with the same superscripts are not significantly different (P>0.05)
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Table 5:

Effect of leaf extract of Prosopis oblonga on liver marker enzymes of control and diabetic rats

Treatment Group ALP (1U/L) AST (IU/L) ALT (IU/L)

Animal control 102.30 £ 0.79¢ 16.87 + 0.21¢ 23.37+£0.38°
Control + 750 mg/kg extract 119.59 + 1.37f 18.20 + 0.21¢ 25.16 + 0.29¢
Diabetic control 239.48 +2.97° 30.20 £ 0.322 39.42 + 0.66°
Diabetic + 250 mg/kg extract 130.46 + 1.16¢ 20.00 + 0.35¢ 25.12 +0.39¢
Diabetic + 500 mg/kg extract 138.20 + 1.71¢ 20.27 £+ 0.52¢ 27.00 + 0.80°
Diabetic + 750 mg/kg extract 150.46 + 0.68° 22.75+0.76° 29.42 + 0.50°
Diabetic + 5 mg/kg Glibenclamide(Ref) 110.30 + 2.58¢ 18.10 + 0.64¢ 24,12 +0.37%

Values are mean + standard error of 5 replications (n = 5)
Means in a column with the same superscripts are not significantly different (P>0.05)

Table 6: Effect of leaf extract of Prosopis oblonga on lipid profiles of control and diabetic rats

Total Cholesterol Triglyceride HDL Cholesterol LDL  Cholesterol

Treatment Group (mg/dl) (mg/dl) (mg/dl) (mg/dl)

Control 63.69 + 1.52¢ 58.30 + 0.55° 92.10 £ 0.80° 63.89 + 0.51¢
Control + 750 mg/kg extract 28.65 + 0.45° 31.42 +0.49° 50.46 + 0.76° 60.28 + 0.76°
Diabetic control 436.13 +7.63% 190.21 £1.23? 30.43+0.27° 313.45 £ 1.572
Diabetic + 250 mg/kg extract 190.26 +2.90° 38.00 £ 0.56° 87.64 + 0.88¢ 76.09 £ 0.75°
Diabetic + 500 mg/kg extract 126.23 £ 1.27°¢ 20.89 + 0.47° 96.11 + 0.26° 70.11 + 0.89°¢
Diabetic + 750 mg/kg extract 98.28 + 3.26¢ 24.34 £ 0.69° 101.26 £ 0.882 69.86 + 1.67°¢
Diabetic + 5 mg/kg Glibenclamide 90.12 + 0.86¢ 20.82 + 0.58f 100.43 £ 0.612 70.48 £ 0.51°¢

Values are mean * standard error of 5 replications (n = 5)
Means in a column with the same superscripts are not significantly different (P>0.05)

Table 7: Effect of 5000 mg/kg leaf extract of Prosopis oblonga on the body weight and mortality
of rats

Test Animal Dose Body weight Shortterm  Long term
Sequence Identity (mg/kg) Day 0 Day 7 Day 14  outcome outcome
1 01 5000 186 177 150 0 0
2 02 5000 150 140 122 0 0
3 03 5000 163 150 129 0 0
4 04 5000 145 136 120 0 0
5 05 5000 178 163 142 0 0

0 = means survival
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Table 8: Mean weights of liver and kidney of rats after 28 days treatment with the leaf extract of Prosopis

oblonga

Group Dose (mg/kg) Weight of Liver (g) Weight of Kidney (g)
Control 10.17 £ 0.26° 1.39+£0.152
1000 9.11+0.34° 1.17£0.112
2000 10.11 £0.372 1.06 £0.072
3000 10.13 £0.132 1.10 £0.102
4000 10.16 £ 0.30° 1.21+0.082

Values are mean + standard error of 5 replications (n=5)
Means in a column with the same superscripts are not significantly different (P>0.05)

Table 9: Weekly body weight of rats treated for 28 days with leaf extracts of Prosopis oblonga

Group (mg/kg body _Days

weight) 1 7 14 21
Control 186.09 + 5.63¢ 186.58 £5.49°  188.90 + 3.69° 189.43+4.04* 19313 +2.25
1000 185.18 +2.372 185.90+3.00°  187.86+1.18° 188.97 +1.82%  189.00 + 2.80°
2000 186.13 + 2.86° 187.30+3.16°  188.30 +2.33? 188.82+1.16® 189.17 + 4.83
3000 185.00 + 2.39° 185.62+£3.37% 18572 + 2.56° 185.72 +£2.37%  187.90 + 1.28°
4000 186.80 + 2.24° 187.74+0.80°  185.83 +3.35° 180.68 + 2.81"  176.54 + 2.66

Values are mean * standard error of 5 replications

Means in a column with the same superscripts are not significantly different (P>0.05)

Table 10: Biochemical parameters of rats treated for 28 days with leaf extract of Prosopis oblonga

Biochemical Group Dose (mg/kg)

Parameters Control 1000 2000 3000 4000
AST (IU/L) 21.82 +£0.92¢ 23.14 £ 0.26° 22.30 + 0.40° 23.74 £ 1.58° 23.46 + 0.63?
ALT (1U/L) 14.46 + 0.592 15.82 £ 0.802 16.07 £ 1.282 16.53 + 1.022 17.55 £ 0.98?
ALP (IU/L) 62.04 + 0.92° 64.71 £ 1.142 67.41 + 2.50? 66.31 + 2.512 65.60 + 1.51°
TB (mg/dl) 0.61 +0.04% 0.67 £0.172 0.65 + 0.02* 0.63 +0.03? 0.69 + 0.04%
TP (g/dl) 5.82 +0.56° 7.63 + 0.50° 8.00 + 0.45° 6.94 + 0.46% 6.52 + 0.34%
Albumin (g/dl) 4.17 +0.29° 4.42+0.17° 4.34 +0.35 3.96 + 0.58° 4.37+£0.17°
Globulin (g/dl) 1.65+0.12° 3.21+£0.25* 3.66 + 0.31° 2.98 £ 0.312 2.15+0.13°
Urea (mmol/L) 13.67 £ 0.58? 10.17 £ 0.30° 9.18 + 0.40° 10.16 + 0.34° 9.96 £0.51°
Creatinine 1.68 £ 0.07° 0.97 £0.14° 1.06 + 0.10° 1.12 £ 0.05° 1.49+£0.11°
Na+ (mmol/L) 128.00 + 2.00¢ 132.83 £ 1.77™ 133.40 + 2.04° 140.25 + 1.142 142.22 + 1.58°
K+ (mmol/L) 5.80 £ 0.322 4.30 +0.15° 4.35+0.14° 4.82 +0.10° 4,97 £0.28°

Values are mean + standard error of 5 replications (n = 5)
Means in a row with the same superscripts are not significantly different (P>0.05)
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saponins, tannins and flavonoids but in different
concentrations. The differences in concentration
could be attributed to different climatic
conditions and soil type (Sofowora, 1993). The
phytochemical result is also in agreement with
the phytochemical contents of seeds of P.
oblonga reported by Okide et al (2004).
Literature has equally implicated the biological
activities of alkaloids and flavonoids to include
hypoglycaemia  (Saidu et al, 2007),
hypolipidemia  (Oladele et al.,, 1995),
hypoazotemia and hypotension among others
(Sudheesh et al., 2005). The presence of these
phytoconstituents in P. oblonga leaf extract
could be responsible for the hypoglycaemic and
hypolidaemic properties observed in the present
study.

The results of acute toxicity study indicated
that the LDso of the leaf extract of P. oblonga
was greater than 5000 mg/kg body weight. The
limit test dose is primarily used in situations
where there is information indicating that the
test material is likely to be non-toxic or of low
toxicity (OECD, 2000). Thus, the lack of
associated lethality with the high dose of this
extract is an indication that the leaf extract of P.
oblonga is relatively safe on acute oral exposure.
These findings also agree with the LDso value of
5000 mg/kg obtained in gum extract of P.
oblonga (Okide et al., 2004). From the result,
there was no mortality at 5000 mg/kg body
weight and this indicates that the leaf extracts of
P. oblonga is non toxic. This is in agreement
with Bruce (1985, 1987) and American Society
for Testing and Materials (1987), that any
chemical substance with LDsy estimate greater
than 3000-5000 mg/kg (oral route) could be
considered of low toxicity and safe. OECD
(2001) also recommended the use of limit test
dose with LDso greater than 5000 mg/kg (oral
route) as having low acute oral toxicity. This
therefore implies that the leaf extract of P.
oblonga is relatively safe.

In the sub-chronic study, the leaf extract of P.
oblonga had no effect on the weight of the liver
and kidney of the animals. This indicates that the
organs weights of the treated rats were
comparable with the normal rats. Also, the
decrease in the body weight of the rats treated
with 400 mg/kg body weight for 28 days suggest
that the extract at a dose up to 4000 mg/kg body
weight and above may cause lethargy, loss of
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appetite and anorexia. The reason for the
absence of an effect on the body weight does at
moderate doses of the extract is not clear, but
could possibly be due to the different active
phytochemicals present in the extract exhibiting
dose specific effects. Since tannins have been
reported to be responsible for most behavioural
toxicities induced by medicinal plants (Muyibi
et al., 2000), this phytochemical and other
biological principles may be responsible for the
observed weight loss in the rats. However, at
lower doses of the plant extracts, these
behavioural toxicities were absent.

Plasma activities of liver biomarker enzymes,
AST and ALT which when elevated are
diagnostic of hepatic damage. Again, the renal
function markers (serum creatinine and urea)
which were increased in diabetic rats were
inhibited after treatment with leaf extracts. It
therefore implies that the extract at the doses
used did not produce any harmful effects on the
heart and liver tissues, revealing its potent
antidiabetic activity. The findings are in
agreement with the report by Saidu et al (2007),
who observed significant reduction in plasma
AST, ALP ALT activities of alloxan- induced
diabetic rats. It is also in agreement with
Shrabana et al (2003), who observed decreased
plasma levels of creatinine, urea and uric acid by
Caesalpina bonducella extracts in alloxan-
induced diabetic rats.

Traditionally, various in vivo models (e.g.
diazoxide, alloxan or streptozotocin-induced
diabetic rats) are used in evaluating medicinal
plants acclaimed to have hypoglycaemic
potentials. This dose of 80 mg/kg body weight
of alloxan established diabetes mellitus in the
treated rats 5 days post-induction in the present
study. Diabetes was fully established as
evidenced by the significant elevation in the
fasting blood glucose. The fasting blood
glucose lowering effect of the plant extract was
dose related and all the doses showed more
potency than glibenclamide. This may suggest
that the wvarious phytochemicals such as
flavonoids and alkaloids which are attributed
with antidiabetic potential are acting at the doses
used in the present study. Furthermore, solanine,
an alkaloid found in S. gilo fruit (Rama and
Narasimham, 1993) has been associated with
improvement in the symptoms of diabetes
mellitus (Gupta and Seth, 1962; Chatterjee,



1963). Marles and Farnsworth, (1996) have also
reported flavonoids to stimulate secretion or
possess an insulin like effect. The presence of
alkaloids and flavonoids in high concentration in
the leaf extracts of P. oblonga may also be
responsible for the oral hypoglycaemic effects in
the present study.

The hypoglycaemic effect of the P. oblonga
leaf extract is an indication that the extract
contains  active principle(s) with  potent
hypoglycaemic property. In normal rats the
extract could be acting via increased insulin
secretion or increased peripheral utilization of
glucose but in the in vivo type Il diabetes model
created in this study, the leaf extract lowered
hyperglycaemia probably by increasing the
peripheral utilization of glucose in the diabetic
rats. Result of this study is in consonance with
that given for gum extract of P. oblonga seeds in
normoglycaemic and hyperglycaemic rats by
Okide et al (2004).

Abnormalities in lipid profiles are one of the
most common complications in diabetes
mellitus. High levels of total cholesterol and
more importantly LDL-cholesterol in blood are
major cardiovascular risk factors (Okoli, 2010).
Insulin deficiency causes an increase in free
fatty acid mobilization from adipose tissues
which results in increased production of
cholesterol rich LDL particle and dyslipidaemia
(Edwin et al., 2006). Several studies propose
that most of the drugs that decrease total
cholesterol also decrease HDL cholesterol. From
this point of view, it is encouraging that P.
oblonga extracts decreased the elevated TC
levels after 5 days of treatment and also
increased the HDL level which is commonly
considered good cholesterol. An increase in
triglyceride may be due to the lack of insulin
under diabetic condition while insulin activates
the lipoprotein lipase and hydrolyses TG under
normal condition. In the present study also,
treatment with the leaf extracts of P. oblonga
effectively reduced triglycerides possibly by
decreasing the non-esterified fatty acids.

The elevation of liver biomarker enzymes
such as AST, ALT, and ALP in diabetic rats
indicates hepatic damage (Rathod et al., 2009).
Rats treated with P. oblonga leaf extracts
showed its ability to restore the normal
functional status of the damaged liver.

31

From the present study, the levels of renal
function markers such as serum creatinine, urea
and uric acid which were increased in diabetic
rats were reduced after treatment with leaf
extracts, revealing that it exhibits potent
antidiabetic activity.

Administration of alloxan causes decrease in
glycogen  content due to  enhanced
glycogenolysis, which is due to insulin
deficiency (Dheer and Bhatnagar, 2010). So the
normal capacity of the liver to synthesize
glycogen is impaired. An increase in the liver
glycogen following the administration of the leaf
extract of P. oblonga may be due to an increase
in the level of insulin.

In conclusion, this study showed that the leaf
extract of Prosopis oblonga has potent oral
hypoglycemic property and is safe thus
justifying its ancestral use in the management of
suspected type Il diabetic patients. However,
based on the findings of this study, we suggest
for further studies, that the active antidiabetic
biological constituent(s) of the leaf extract of
Prosopis oblonga should be fractionated,
isolated and characterized using
chromatographic techniques and the mechanism
of the hypoglycaemic activity of the plant
elucidated.
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