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ABSTRACT

Diabetes mellitus, simply referred to as diabetissa syndrome characterized by disordered metatolésd
inappropriately high blood sugar (hyperglycaemia}pulting from either low levels of the hormone limsar from
abnormal resistance to insulin's effects coupledhwnadequate levels of insulin secretion to conspén
Commiphora kerstingii is a tree of 10m high thabws in savanna from Togo to Nigeria, and on to €éritfrican
Republic, and it belongs to the family BurseracdaeZaria Nigeria, the leaf is used traditionallgrf managing
diabetes mellitus. Phytochemical screening wasiedrout in accordance with the standard protocoldascribed
by Trease and Evans and the oralssBf the extract in rats was conducted accordinght® method described by
Lorke. Glucose, nicotine and dexamethasone werg twsi induce hyperglycaemia. The dose of 400 gngfithe
extract significantly (p < 0.02) prevented an elttsa in blood glucose at the 2nd and 3rd hourshia tral glucose
load model. In the nicotine-induced hyperglycaemiacdel 100 mg dose of the extract significantly (.85)
lowered the BGL only at the 5th hour, while 200 kggdnd 400mg/kg doses lowered the BGL at the 4tttz 5th
hours. Dexamethasone was administered subcutaneatisl dose of 10 mg/kg/day for ten days consegytivll
doses of the extract used significantly (p < 0.@&)ered the Blood Glucose Level when compared thighgroup
that was administered dexamethasone alone onaltitys monitored.
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INTRODUCTION

Medicinal plants have been used for treatment abua conditions since time immemorial; they arédwyed to be
important sources of new chemical substances witterpial therapeutic effects [1; 2]. There is prdlsean
increasing interest in herbal medicine. The ergleat, roots, stem bark, leaves, fruit, seed arguaire employed for
various traditional practitioners; sometimes inapiately. There has been the need for severabyeaw for safer,
more effective and cheaper antidiabetic drugs. &b is the most common endocrine disorder. Moaa b0
million are suffering from it worldwide [3], andsitikely to increase to 300 million by the year 302

It is caused by the abnormality of carbohydrate atelism which is linked to low blood insulin lever
insensitivity of target organs to insulin [4]. Déspconsiderable progress in the treatment of desbéy oral
hypoglycemic agents, search for newer drugs coetinbecause the existing synthetic drugs have devera
limitations.
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The increasing prevalence of diabetes has reagfiddreic proportion worldwide, and it is a majordht to global
health that is rapidly increasing [5]. The greaiastease in prevalence is however expected tordocAsia and
Africa, where most patients will probably be foubg 2030. The increase in incidence in diabetesewvebbping
countries follows the trend of urbanization anddtf/le changes.

Dexamethasone at a dose of 2mg/kg intraperitonemdly used to induce hyperglycaemia in Sprague Bawle
halothane anaesthetized rats [6]. Four days afteirastration, the plasma glucose level was obsktoebe 159%
greater than in normal rats. Nicotine has been shmastimulate the adrenal gland resulting in tiecltarge of
adrenaline. The rush of adrenaline stimulates tuy land causes a sudden release of glucose.

Commiphora kerstingiis a tree of 10m high that grows in savanna fraygorto Nigeria, and on to Central African
Republic, and it belongs to the famiBurseraceae The wood is soft it is used to make saddle argbimetimes
hollowed out to make quivers in Yola area of NonthBligeria. The evergreen bark seems to have ergeddn
idea that the tree is little likely to burn, sottitehas acquired vernacular names suggestiveatégtion against fire,
and survival of property and therefore of inher@@nTraditionally the leaf is used by people of thowestern
Nigeria for managing diabetes mellitus. The ainthef study is to scientifically evaluate the antiditic effect of the
leaf extract ofC. kerstingiiin Wistar rats.

MATERIALSAND METHODS

Plant preparation and experimental animals

The fresh leaves &@ommiphora kerstingiwvas collected in Samaru, Zaria, Kaduna State géf in the month of
November. The plant was authenticated at the HenbarDepartment of Biological Sciences, Ahmadu &ell
University (ABU), Zaria, Kaduna state, Nigeria. Aucher specimen number of 006 were deposited at the
herbarium for future reference.

Male and female Wistar rats weighing 150-200g wesed in the study; they were obtained from the Biepent of
Pharmacology and Toxicology Usmanu Danfodiyo UrsitgrSokoto. The animals were maintained on stahdar
laboratory animal feed and wated libitum,and housed in polypropylene cages at room temperaind a 12 h
light-dark cycle throughout the study. These stsidiere carried in accordance with the rules gowertiie use of
laboratory animals as accepted internationally [7].

Preparation of the plant extract

The leaves were washed and air-dried under shaileawsonstant weight was obtained on three separaighing
and then size-reduced into powder with a pestleraadar. About 100g of the powdered leaf was maedravith
500ml methanol for 72hour with occasional shakifpe extract was concentrat@d vacuoand subsequently
referred to as methanolic leaf extract@dmmiphora kerstingiiSolutions of the extract were prepared freshty fo
each study.

Phytochemical screening
The screening was carried out in accordance wétstandard protocol as described by [8].

Acute toxicity study

The oral LD, of the extract in rats was conducted accordinthéomethod described by [9]. Briefly, the method
was divided into two phases. In the initial pham@mals were randomly divided into 3 groups of ¢hrats each.
Group |, Il and 1l were treated with 10, 100 an@0@ mg/kg body weight orally of the extract and extved for
signs of toxicity and death for 24 hours. In theas®l phase, 4 groups each containing one mousedvaisistered
with four more specific doses of the extract basedhe results obtained during the first phddee LDs, value was
calculated by taking geometric mean of the lowestedthat caused death and the highest dose thabdjgroduce
death.

Oral Glucose-induced Hyperglycaemia M odel

In this model described by [10], 12- 14 h fasted r@ere randomly divided into 5 groups of 5 ratsheaGroup V
served as the model control and were pretreatdd Wmitg/kg glibenclamide 1 hour before the oral adstiation of
3 g/kg of D-glucose. Groups | — IV were administef®ml/kg/oral distilled water, 100 mg/kg, 200 ng#nd 400
mg/kg of methanol leaf extract @f kerstingiirespectively, 1 hour before treatment with 3 g/kgl@®-glucose.
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The blood glucose level of the animals was recomte@ hour and then after every one hour for thieong six
hours using an acucheck glucometer with compasbips. A drop of blood was collected from the tgl of the
animals.

Nicotine-induced Hyper glycaemia M odel
The same experimental procedure as described abage used for this model, but nicotine 50ug/kg was
administered intraperitoneally instead of glucoséescribed by [11].

Dexamethasone Induced I nsulin Resistance M odel
For this model described by [12, 13, and 14], yhaik male rats were divided into 5 groups of 5naals. The
grouping is as follows:

Group |: Dexamethasone sodium phosphate 10 mgfag daily/SC + Normal saline
Group II: Dexamethasone 10 mg/kg/SC + 100 mg/kdkfrenethanol leaf extract of. indica
Group lll: Dexamethasone 10 mg/kg/SC + 200 mg/kad/of methanol leaf extract @f. indica
Group IV: Dexamethasone 10 mg/kg/SC + 400 mg/kgkafrenethanol leaf extract of. indica
Group V: Dexamethasone 10 mg/kg/SC + 1mg/kg glitzenice

Animals in all the groups were treated daily far t®nsecutive days. The blood glucose levels, wesrded on the
1st, 3rd, 6th, 8th, and 10th days.

RESULTS
Table 1. Mortality and percentage mortality of the doses of C. kerstingii extract administered orally in Wistar ratsduring thefirst phase
of the acutetoxicity study.
Group (n=3) Treatment Mortality % Mortality
1 Control normal saline 0/3 0.00
2 10 mg/kg extract 0/3 0.00
3 100 mg/kg extract 0/3 0.00
4 1000 mg/kg extract 0/3 0.00

Table 2. Mortality and percentage mortality of the doses of C. kerstingii extract administered orally in Wistar ratsduring the second
phase of the acutetoxicity study.

Group Treatment (mg extract /kg) Mortality % Mortality
1 1,600 0 0.00
2 2,900 0 0.00
3 5,000 0 0.00

The oral acute toxicity test (Lgg) of the extract was found to be greater than 5,09&gnbody weight.

Phytochemical test of the methanol leaf extractCoimmiphora kerstingiEngl. showed the extract to contain
carbohydrate, saponins, tannins, flavonoids, aliajand steroids.

Table 3: Effect of methanolic leaf extract of C. kerstingii on Oral Glucose-induced hyperglycaemic Wistar rats

Treatment Time (hr)

0 1 2 3 4 5
Normal saline 73.4+4 77.0+4 130.3¥13 160.3+x13 168.5 105.0+2
CK 100mg/kg 79.0+2 82.0+2 93.0+5 79.8+3*  97.3+6 7. i
CK 200mg/kg 745+4 77.5+4 76.5+4*  82.8+£3*  84.5+2* 5.8+3*
CK 400mg/kg 78.5+2 83.8+2 82.8x2** 84.8+3*  83.0x4* 81.0+4**

Glibenclamide 1mg/kg 78.3t6 80.3+6 79.3+6* 77.5£5**76.545**  74.5+5**
n =5 * = significant at p < 0.05 Vs Normal salirfgroup [); Student’s T-test ** = significant at p &02 Vs Normal saline (group I); CK =
Commiphora kerstingii

The dose of 400 mg/kg of the extract significarify< 0.02) prevented an elevation in blood glucatsihe 2nd and
3rd hours. The 200 mg/kg and 100mg/kg doses oéxtiact significantly (p < 0.05) prevented a rieghe blood
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glucose from the 2nd to the 5th hour. The standand (glibenclamide) significantly (p < 0.02) loveerthe blood
glucose level at the 3rd, 4th and 5th hours (ta8ple

The 200 mg/kg and 400mg/kg doses lowered the BGhea2nd, 4th and the 5th hours. The standard aggent
(glibenclamide) used significantly (p < 0.02) lowdithe BGL at the 4th and 5th hours (table 4).

Table4: Effect of themethanol leaf extract of C. kerstingii on nicotine-induced hyper glycaemic Wistar rats

Treatment Time (hr)
0 1 2 3 4 5
Normal saline 118.5+2 108.5+2 127.5+2 116.5+2 105.5+2 110.5+2
CK 100mg/kg 08.3+€  99.8+€  98.8+€ 93.3+¢€ 90.3+¢€ 98.3+€
CK 200 mg/kg 74.3t4  75.5+4  86.3t4 91.3+4 88.3+4* .JB*
CK 400 mg/kg 74.5+4  76.0+4  85.0+4** 90.0+4 87.0+4* 85.0+4*

Glibenclamide 1mg/k  79.0+Z  78.5#2  83.6+2**  87.3+** 76.3+2**  73.3+2*
n =5; * = significant at p < 0.05 Vs Normal san(group 1); Student’s T-test ** = significant atg0.02 Vs Normal saline (group 1)
CK = Commiphora kerstingii

Dexamethasone was administered subcutaneouslge@deaof 10 mg/kg/day for ten days consecutivelytabie 5
all doses of the extract used significantly (p 85).lowered the Blood Glucose Level (BGL) when canggl with
the group that was administered dexamethasone aloadl the days monitored. Glibenclamide the staticagent
used significantly (P < 0.02) lowered the BGL.

Table 5: Effect of methanol leaf extract of T. indica on blood glucose on dexamethasone- induced hyperglycaemia

Treatment Days

1 3 6 8 10
Normal saline 88.0+0 107.3+1 114.3%1 130.8+3 112.0+
CK 100 mg/kg 88.0+1 90.0+1* 95.0+1* 95.0+1* 98.0+1
CK 200 mg/kg 82.0+0 84.8+3* 89.8+3* 89.8+3* 92.8+3*
CK 400 mg/kg 88.0+2 90.0+2* 96.0+2* 96.0+2* 99.0+2

Glibenclamide Img/kg  83.0+6  90.0+5* 89.0+6** 89.0%6 91.0+3*
n =5; * = significant at p < 0.05 Vs Normal saén(group l); Student’s T-test ** = significant atg0.02 Vs Normal saline (group I)
CK = Commiphora kerstingii

DISCUSSI ON

In this study, the investigators showed the abiityhe leaf extract o€ommiphora kerstingiEngl. in lowering an
elevated blood glucose concentration as well assitiyated the efficacy of the extract at prevenéingse in blood
glucose level.

There are several reports showning that phenoligpoainds (e.g. tannins, coumarins, and flavonotd&3rpenoids
and a host of other secondary metabolites possgsidhycaemic effects in various experimental angy{ab, 16,
and 17]. Phytochemical screening of the methareht extract ofCommiphora kerstingishowed the presence of
carbohydrate, glycosides, cardiac glycosides, ®terand terpenoid, flavonoids, tannins and alkaloi@he
antihyerglycaemic effect seen with this extraxt|dobe attributed to the presence of one or comhmnatf the
active chemical constituents in the extract.

An acute toxicity study in animals is importantdoug development. In most cases the study triesstablish a
precise median lethal dose ((Jpin laboratory animals. The oral median lethaledo$ methanol leaf extract of
Commiphora kerstingiin rat was found to be greater than 5,000 mg/kgs Buggests that the leaf extract is non-
toxic when administered orally in Wistar rats.

The post absorptive state of glucose is markedadsyppandial hyperglycaemic state which is ofteroaqganied by
increased pancreatic insulin secretion, particularlthe first few hours postprandial [18]. In thatudy, graded
doses of the extract prevented this increase atfiedith hour lowered the glucose concentratiosecto the level
at zero hour. The 100 mg/kg and 200 mg/kg doggsfwiantly (p < 0.05) prevented the elevation frtéme 3rd to
the 5th hours. Glibenclamide gave significant (.82) reduction from the 3rd to 5th hours. It isdi®y suggested
that the extract produced its hypoglycaemic effectinhibiting intestinal glucose uptake like theglucosidase
inhibitors.
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Dexamethasone stimulates lipolysis and free fatigsasynthesis which may compete with glucoseritnacellular

glucose oxidation, leading to insulin resistancetlgh the glucose—fatty acid cycle, [19, 20, 2h].the present
study, dexamethasone administration for 10 daysltezbin increased BGL when compared to group mais

(untreated control) similar to a previous study[Bg, 3]. The BGL was significantly (p < 0.05) reeakcin all the
doses and with glibenclamide.

Nicotine has been shown to cause an increase in iBGats [23, 10] and canines [24, 25]. Nicotinkigwn to
stimulate the nicotinic acetylcholine receptors][26 this study hyperglycaemia was induced by adstiation of
50ug/kg of nicotine to the animals. However, thpdrglycaemic state was attenuated by all the doistse extract
used and the standard agent by the 5th hGukerstingiicould have mediated this effect by the inhibitioch o
adrenergic homeostatic mechanism
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