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ABSTRACT

The study investigated the hypoglycaemic effgftscacia nilotica methanol crude leaves extractl agueous
fraction on blood glucose levels of Alloxan-inducdidbetic wistar rats. Diabetes was induced by agk
intraperitoneal (i.p) injection of Alloxan dissolyén 0.9%v/v cold normal saline solution at a daéel50 mg/kg
body weight, after which the rats were randomlyjid#id into six groups. Group 1 served as normal drgroup
and were administered distilled water, Group 2 ieed insulin (6i.u/kg), Group 3 received 500mg/Kgcude
methanol extract of Acacia nilotica , Group 4 reed 1000mg/kg crude methanol extract of Acacidindag Group
5 received 500mg/kg aqueous fraction of Acaciatiocdo and Group 6 received 1000mg/kg aqueous foactf
Acacia nilotica . All treatments were given oraltr two weeks. There was a significant decreased(@s) in the
blood glucose levels when compared with the contntteated group. The phytochemical screening rexdethe
presences of tannins, saponins, flavonoids anaister The median lethal dose (LD50) in rats wasaalted to be
2,154.1 mg/kg bodyweight. In conclusion, the do$élse extract has shown both significant (p<0.8%poglycemic
and anti-hyperglycemic effects in Wistar rats.
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INTRODUCTION

Diabetes mellitus has been considered as one ofnéjer health concerns all around the world today 7].
Diabetes mellitus is recognized by chronic hyperggmia and is associated with long term damagdumiy$on
and failure of various body organs by involvemehinicro and macro-vasculature [3]. Diabetes is eiséed with
premature mortality, predominantly through athelesdic vascular disease [4]. Microvascular conmgdiigns,
which affect the small blood vessels in the eydn&y and nerves, are associated with considerabibidity. The
economic and social costs of diabetes are enornbatis,for health care services and through logsroductivity.
In developed countries, 10% or more of the totallthebudget is spent on the management of dialstdsits
complications [5].

Experimental animal models are one of the bestegies for the understanding of pathophysiologpmf disease
in order to design and develop the drugs for itattnent [6]. One of the most potent methods to dadu
experimental diabetes mellitus is chemical inductiy Alloxan. It is a well- known diabetogenic agémat is used
to induce Type | diabetes in experimental anima]s [
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Acacia niloticabelong to the legume family and sub-familymosaceaeThe common name of this tree is Babula
tree, Indian gum Arabic treécacia niloticais widely spread in subtropical and tropical Afritcom Egypt to
Mauritania southwards to South Africa, and in Assstwards to Pakistan and India. It has been intedlin China,
the Northern Territory and Queensland in Austrélibere it is considered to be a pest plant of maliimportance),

in the Caribbean, Indian Ocean islands, Mauritiusjted States, Central America, South America ane t
Galapagos Islands). It has naturalized in severahities where it has been introduced as a medidorage and
fuel wood plant [8 ].

MATERIALS AND METHODS

Plant material

The leaves ofAcacia niloticawas collected from Ahmadu Bello University, Zardigeria. The plant material was
identified and authenticated by a taxonomist, ie terbarium section in the Department of BiologiSalence
Ahmadu Bello University, Zaria, Nigeria, where aueber specimen (No. 698) has been deposited farefut
reference.

Extraction of Plant Material

The leaves oAcacia niloticawere air dried under the shade and grinded irge frowder using morter and pestle.
200 grams of the powdered material was macerat&@80f6 methanol at room temperature for 24 hoursa#t then
filtered using a filter paper (Whatman size 1). Tiitteate was then evaporated to dryness in an @adrthe crude
extract and kept in a sealed container at 4°Créfregerator until use.

Another 100 grams of the powdered material was natee in 100% distilled water at room temperature Z4

hours. It was then filtered using filter paper (Whan size 1). The filtrate was evaporated to dryriesan oven at
37°C. A brownish residue weighing 85grams was olethiand kept in a sealed container at 4°C in égesfitor

until use.

Chemical used

Alloxan monohydrate was purchased from Sigma chaisi¢St Louis U.S.A). The Biphasic Isophane Insia
Mixtard 30 HM Pen fill (Novo Nordisk AIS 2880 Bagserd, Denmark. NAFDAC Reg no 04-1601). Accu-chek
glucometer (Lifescan, Inc 2010 Milpitas, CA 95086S.A) was use for the determination of blood gkelevels.

Preliminary phytochemical screening
The fractions were subjected to preliminary phygital screening test for the presences of secpmdetabolites
according to the method described by [9] .

Acute toxicity studies (LDsg)

Acute toxicity study: The lethal doses (LD50) of the plant extract wa®iaeined by method of [10] using 18 rats.
In the first phase rats were divided into 3 groap8 rats each and were treated with the extradbses of 10, 100
and 1000mg/kg body weight intraperitoneally. Thesrevobserved for 24 hours for signs of toxicitythe second
phase rats were divided into 4 groups of 3 rat eashwere also treated with the methanol crudeaextind the
Aqueous fraction at doses of 1600, 2900 and 500&grigodyweight (i.p).The median lethal dose ( LD5®@as
calculated using the second phase.

Drugs and Chemicals

Chemicals used: All chemicals and drugs were obtained commercialiyl were of analytical grade. Alloxan
monohydrate (Sigma chemical company St. Louis U.SHe Biphasic Isophane insulin AS Mixtard 30 HMhHid
(Novo Nordisk AIS 2880 Bagsvaerd, Denmark. NAFDAEgRo 04-1601).

Experimental Animals

Animals and Induction of Diabetes Mellitus: The animals were handled in accordance with inteynal principles
guiding the use and handling of experimental arsilnited State National Institute for Health, 1R85hirty
Wistar rats of both sexes weighing 120-150 g weeduor the study of the effects of cruadractand fraction on
the blood glucose levels of the animals. They vkegt in standard cages at 25ind 12 h light/dark condition in
the animal room of the Department of Human PhygiploABU, Zaria, Nigeria. The animals were fed on
commercial feeds and were given water ad libitutme. &nimals were fasted from feeds for 12 hoursrbetioe
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commencement of each experiment, but were allowatknad libitum. The rats assigned to the diabetic groups
were injected with alloxan monohydrate dissolvedterile cold normal saline at a dose of 150 mdpédy weight
intraperitoneally as reported by earlier by [11ihc® alloxan is capable of producing fatal hypogiyia as a result
of massive pancreatic release of insulin, the watee treated with 20% glucose solution intrapesgtdly after 6
hours of induction of diabetes [12]. They were kiptthe next 24 hours on 5% glucose solution bstth their
cages to prevent hypoglycemia. After a period oté¢hdays the rats with a blood glucose levels gretitan
200mg/dl were considered diabetic were used farrégearch work.

Experimental Design: The alloxan -induced diabetic Wistar rats were canly assigned into five groups (1-5) of
five

Group 1:
Group 2:
Group 3:
Group 4:
Group 5:
Group 6:

Normal control rats and received distilleater orally

Diabetic rats were administered insulifu(Bg)

Diabetic rats were administered 500mgfigyade extract oAcacia nilotica
Diabetic rats were administered 1000mgfkigle extract ofAcacia nilotica
Diabetic rats were administered 500mgfkgeaus fraction ofcacia nilotica
Diabetic rats were administered 1000mgitqgeous fraction oAcacia nilotica.

Determination of blood glucose levels: All blood samples were collected by cutting the-tigi of the rats. Blood
samples for blood glucose determination were ctdtbdrom the tail at intervals of 1, 3, 5, 7, 9 at@l days.
Determination of the blood glucose level was dopdhe glucose-oxidase principle [13] using the ONBUCH

Basic (Lifescan, Milpitas, CA) instrument and reswlere reported as mg/dl [14]

Statistical analysis. Blood glucose levels were expressed in mg/dl asnme&EM. The data were statistically
analyzed using ANOVA with multiple comparisons werscontrol group by Dunnett’'s method. Values of .f50
were considered as significant or less were takesigmificant [15].

RESULTS

Phytochemical analysis. Freshly prepared extracts were subjected to pnetingi phytochemical screening test for
various constituents. This revealed the presenatkafoids, flavonoids, saponins, steroids anditen

Acute toxicity study (LD50) : The sign of toxicity were first noticed after 12-h8urs of treatment. There was
decreased locomotor activity and decreased in thatysito touch. Also there was decreased feedkimtaand
prostration after 12 hours of treatment. The medidinal dose (LD50) in rats was calculated to 52, mg/kg
body weight for both crude and aqueous fractiothefAcacia nilotica.

Table-1 shows comparison of blood glucose levels betweatral group and experimental treated rats. Theas w

a statistically significant reduction (p<0.05) biood glucose levels in alloxan induced diabetits taeated with
water fraction and aqueous leaves extra&azcia niloticaas compared to the control group on day 1

Table 1: Effects of crude Methanol extract and ageous fraction ofAcacia nilotica on Blood glucose levels (Mean + SEM) in alloxan-
induced diabetic Wistar rats (n=5) at 12 days treahents.

Treatment 0 day 1 day 3 days 5 days 7 days 9days | 2days
Control 483.3+10.7 445.5+60.9 578.0+13.6 578.2+33)3483.7+40.0 425.2+79.5| 446.0+20.6|
Insulin 1mg/kg b.w| 490.75+ 7.05 305.7+89.9° | 307.7482.7 | 119.2+59.6 | 220.2+31.7 | 157.6+78.8 | 329.7+99.4*
(37.7%) (37.3%) (75.7%) (55.1 %) (67.9%) (32.8 %)
Crude extract 486.2+22.3 234.7+46% | 244.0+20.8 | 177.0+27.8 | 167.0+18.9 | 201.0+24.0 | 174.5+28.8
500 mg/kg b.w (51.7%) (49.8%) (63.6 %) (65.7 %) (58.7 %) (64.1%)
Crude extract 481.0+68.4 328.2426'6 | 279.2+ 18.4 | 256.7+6.63 | 223.7+14.5 | 177.7+36.7 | 186.2+27.4
1000 mg/kg b.w (31.7%) (42.0%) (46.6%) (53.5 %) (63.1%) (61.3%)
Aqueous fraction | 486.2+22.3 200.0+31% | 197.5+24.8 | 218.2+29.5 | 229.2457.9 | 197.0+41.2 | 210.0+ 47.4
500 mg/kgb.w (50.7%) (51.3 %) (46.2%) (43.5 %) (51.4 %) (48.2 %)
Aqueous fraction | 481.0+68.4 227.0+32% | 157.0+42.8 | 198.2+39.0 | 178.2+52.5 | 205.5+39.5 | 152.5+44.F
500 mg/kgh.w (41.8%) (59.8%) (49.2 %) (54.3%) (47.3 %) (60.9%)

Values are expressed as mean +tSEM; n=5
Value considered statistically when compared withtmol group: a = p<0.05 significant and ns = nsignificant
% Glycaemic change Glucose concentration (1, 3, 5,7,9 or 12) —irfigdblood glucose x 100

Fasting blood glucose
Parenthesis index ( ) means percentage (%) glyzaeimange.
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DISCUSSION

Alloxan monohydrate is one of the chemical agestduo induce diabetes mellitus. It induces diabbtepartial
destruction of the beta-cells of Islets of Langered16].

As regards to the methanol crude extract two slase administered that is 500mg and 1000 mgikg ..600mg
/kg of the crude extract , there was a significdetrease in the blood glucose levels (p<0.05) wdoenared with
control at day 1,3,5,7,9 and 12 with percentageceaghic change of 51.7, 49.8,63.6, 65.7, 58.7, and 64
respectively. The highest activity resides at dajlgo in relation to the 1000mg/kg of the methaoalde extract
there was no significant change in the blood gladesels at day 1 when compared with the con&kithough at
day 3, 5,7,9 and 12 there was a significant deer@as0.05) in the blood glucose levels when congpavith the
control with percentage glycaemic change of 42606,453.5, 63.1 and 63.1 respectively. Also thénbgy activity
resides at day 9 and 12.

In relation to the aqueous fraction two doses veelministered 500 mg/kg and 1000 mg/kg b.w. Asnmdg#o the
500 mg/kg there was a significant decrease (fdmMthe blood glucose levels at day 1,3,5,7,8 4 when
compared with the control with percentage glycaeahiange of 50.7,51.3,46.2,43.5, 51.4 and 48.2 ecisely.

The highest activity resides at 9. Also administraiof the dose of 1000mg/kg there was a significkatrease in
the blood glucose levels (p<0.05) when comparet thi¢ control with percentage glycaemic changetf8,59.8
49.2, 54.3, 47.3 and 60.9 respectively. The highetvity resides at day 12. As regards to theresice drug,
biphasic insulin there was significant decreas®(@5) in the blood glucose levels when comparetl wié control.
The highest activity resides at day 5 with percgatglycaemic change of 75.7%.

The crude extract and aqueous fraction might pssiseslilin like effect on peripheral tissues eitbgrpromoting
glucose uptake and metabolism or inhibiting hepgticconeogenesis. The phytochemical studies ofaeixtof
revealed the presence of tannins, cardiac glycesgigponins, flavonoids. Flavonoid and tanninsaied from the
other anti diabetic medicinal plants has been fotmdtimulate secretion or possess an insulin difeet [17].
Effect of the flavonoids quercetin and ferulic aoid pancreati@-cells leading to their proliferation and secretain
more insulin have been proposed by [18,19] as teehanism by which they reduced hyperglycaemia chbge
alloxan-diabetic rats. The flavonoids present ia phant may also be acting similarly thereby decreasinghiiga
blood glucose levels of alloxan-diabetic rats. donclusion, the results of the present study confthe
hypoglycemic effect oAcacia nilotica crude and aqueous fraction when administereddaal -induced diabetic
rats, which suggest the presence of biologicalliwvaccomponents which may be worth further investiimn and
elucidation. Further studies are in fact currenthgler way to isolate and characterize the actiieciple (s) of the
fraction.

CONCLUSION

In conclusion, the result of the present study icord the hypoglycaemic effect of both the aqueaastion and
crude extract oAcacia nilotica leaf , when administered to alloxan-induced diabefistar rats which suggest the
presence of biologically active components resjpbm$or the hypoglycaemic activity.
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