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ABSTRACT

Several herbal preparations are used to treat diabgebut their reported hypoglycemic effects anmmglex. In this
study, the lipid profile and lipid peroxides in eptozotocin-induced diabetes in rats treated with leaves of Vitex
doniana ethanol extract on was evaluated. Twenmgyrfiale rats were used in the study by randomécating them
into five groups, each of five rats. Diabetes waduced intraperitoneally using 50mg/kg streptozimodlormal
rats received distilled water, while diabetic ratere treated with 100mg/kg ethanol extract and egitdamide
(2.5mg/kg) respectively for 28 days. Changes iel$ethiobarbituric acid reactive substances (TBARShe liver
as well as kidney, total cholesterol, low dwnsiiyoproteins (LDL), high density lipoproteins (HDland
triglycerides (TG) were assayed. TBARS, LDL and [€@&Ils were increased, while HDL level decreased
significantly (P<0.05) owing to diabetic condition control rats. Treatment with extract was ableréwert these
parameters to normal by increasing HDL and decne@sSiBARS, LDL and TG levels. Hence, the extractaties
to manage lipid peroxidation and hyperlipidemic ditions induced by streptozotocin, suggesting thas a
promising extract for the management of heart peots.
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INTRODUCTION

Diabetes is a complex disease where the carboleydrat fat metabolism are impaired [1].Insulin affenany sites
of mammalian lipid metabolism. It stimulates syr#ikeof fatty acid in liver adipose tissue and ia thtestine. The
insulin has also been reported to increase theest@bl synthesis. The activity of lipoprotein Bgain white
adipose is also increased. From this point of ieevassessment of various lipid fractions and lggdoxide in the
cases of Diabetes Mellitus may be of some helfhéngrognosis of patients and in preventing the ipiisies of

complications or secondary disorders[2]. The o@noe of free radical induced lipid peroxidation szsI
considerable change in the cell membrane [3]. Reatinn of lipid membrane has been related to #uhgyenesis
of many degenerative diseases, such as atherasislegidative damage to DNA, aging. carcinogenesikle cell

disease and Diabetes Mellitus etc. [4]. Thus, tpiel Iperoxide in the blood provides useful inforinat for the

prognosis of diabetes in which secondary disordexoften fatal [5].

Vitex doniana sweetfamily Verbanaceagis a perennial shrub widely distributed in tradigvest Africa, and some
East African countries including Uganda, Kenya @adzania; and high rainfall areas. It is foundha middle belt
of Nigeria particularly Kogi, Benue, and parts bé tsavannah regions of Kaduna, Sokoto and KanessfL. It is
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variously calledvitex (English),dinya (Hausa),dinchi (Gbagyi),ucha koro(lgbo), oriri (Yoruba)ejiji (Igala) and
olih (Etsako) [7].V. donianas employed in the treatment of a variety of dissasiot aqueous extracts of the leaves
are used in the treatment of stomach and rheurpaiis, inflammatory disorders, diarrhoea dysenteny diabetes
(Irvine, 1961; Etta, 1984) indicating that the flarleaves may possess antidaibetic properties grotimers. The
roots and leaves are used for nausea, colic arepspi[8,9]. In North-Central and eastern partNajeria, the
young leaves are used as vegetables or saucesaitp for meals, especially for diabetic patients

MATERIALS AND METHODS

Collection and Preparation of Plant Materials:

Fresh leaves of. donianawere collected from its natural habitat in AnkpadgK State, and it was identified and
authenticated by the Ethnobotanist in the DepartroéMedicinal Plant Research and Traditional Metkcof the
National Institute for Pharmaceutical Research Bedelopment (NIPRD) Abuja, Nigeria. A voucher speen
number NIPRD/H/6415 was deposited at the herbamfirthe department. The plant material was driedhim
laboratory at room temperature and pulverized ukihgratory mortar and pestle.

Extraction
The pulverized sample mixture was deffated withex&the and extracted with ethanol using soxhletetar[10].

Animal management

Male albino rats (7-8weeks old) were purchased ftbenanimal house of the Department of BioscienSaseem
University, Lokoja, Nigeria. They were acclimatizéat two weeks prior to commencement of experimdiiey
were kept at room temperature and maintaedbitumon growers mash (feed) and weighed prior to erent.

Induction of diabetes

Rats were fasted overnight and experimental disbets induced by intraperitoneal injection of stoeptocin
(STZ) with a single dose of 50mg/kg body weightZS¥as dissolved in a freshly prepared 0.1M coldatét buffer
pH4.5 [11]. Control rats were similarly injectedthvicitrate buffer. Because STZ is capable of indgciatal
hypoglycemia as a result of massive pancreaticlimsalease, STZ treated rats were provided witholflucose
solution after 6 hr for the next 24 hr to prevestere hypoglycemia. After 3 days for developmert aggravation
of diabetes, rats with moderate diabetes (i.e. biglacose concentration 250mg/dl) that exhibitedenglycemia
were selected for experiment [12].

Experimental design
In the experiment, the rats were divided into Sugo of 5 rats each. Treatment was carried outyofafl four
weeks.

Normal Control (N. control) Distilled water (5ml/kg
Diabetic Control (D. Control) Distilled water (5rkf)
Diabetic Glibenclamide (D.STD) (2.5mg/kg)

Diabetic Extract (D. Ethanol) ethanol extract (1@0kg)
Non diabetic Extract (N. Ethanol) ethanol extrd@@mg/kg)

On the 28th day of post-treatment, the animals viested overnight, anesthetized with chloroform aadrificed
by humane decapitation. The blood was collectetshtubes and serum collected and stored in deegdr prior
to analysis. Fasting blood glucose was and packddvolume was monitored weekly. Liver and kidneysre
surgically removed, immediately washed with icedoobrmal saline and stored in deep freezer.

Tissue Preparation

Weighed liver and kidney samples were homogenisedrately in 10 parts (w/v) of ice-cold 50mM Tri&H (pH

7.4) using a homogeniser (Janke and Kunkel, Gerjndhe homogenates were centrifuged at 3,000 rpni%o
minutes and the supernatant collected. The sumsnsatvere used for measurement of scavenging enagtivities
and lipid peroxides (TBARS).

Determination of biochemical parameters

Thiobarbituric Acid Reactive Substances (TBARS)

Hepatic Lipid peroxidation was determined as thibharic acid reactive substances as describedlBY. [Lipid

peroxidation generates peroxide intermediates whjmn cleavage release malondialdehyde, a prodhichweact
with thiobarbituric acid. The product of the readtiis a coloured complex which absorbs light atrB35The
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extinction coefficient, 1.56x18-M-1 Cm-1was used in the calculation of TBARS and valuesewspressed ¢
nmol/mg protein.

Estimations of lipid parameters
Serum was separated and analyzed for serum chale[13], serum HDL [14] serum LDL[15].

Statistical Analysis
All the valuesestimations were expressed as mean * standardtidaviend analyzed for Duncan’s p-hoc

ANOVA and student’s test using statistical package for social scier{€€xSS). Differences between groups v
considered significant & <0.05 levels

RESULTS AND DISCUSSION

Thiobarbituric Acid Reactive Substances (TBARS) levels:

TBARS level was significantly (p<0.05) elevatedtive serum, liver andidney of diabetic control ra with the
liver having the highest elevatiavhen compared with the normal control (Figure 1, 2 and .. This increase was
reduced significantly (p<0.05) in the extract teghtats as well as in the rats ted with glibenclamid.

TBARS S.

- ] B
N B3

N. CONTROL D. CONTROL D.STD D.ETH 100mg N.ETH 100mg

TBARS (nmol/mg protein)
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Fig. 1: TBARS levels inserum ofnormal and diabetic rats treated withV. doniana ethanol extract and  glibendamide
N. CONTROL= Normal Control; D. CONTROL = diabetio@rol; D. STD = Diabetic Standard Drug (Glibelamide); D.ETH = Diabetic
Ethanol extract; N. ETH = Non Diabetic Ethal extract
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Fig. 2: TBARS levels inliver of normal and diabetic rats treated withV. doniana ethanol extract anc glibendamide
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Fig. 3: TBARS levels in the kidneys normal and diaétic rats treated with V. doniana ethanol extract and glibendamide

Lipid profile levels
Figure 4, 5 and 6 shows the effects of the extvadbtal, LDL and HDL-cholesterol levels.

There was significant (<0.05) increase in the catre¢ion of these parameters in the diabetic cordroups
compared to normal owing to diabetic condition. Heer, treatment with the extract was able to martage
condition by reverting these increase significaff9.05) to normal. Hence, a reverse observatios made in the
HDL levels, reduced level of HDL was observed im ttiabetic control group compared to normal (fig. 7
Treatment with the extract was able to raise thé el significantly compared with the normal gpou
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Fig. 4: Serumtotal cholesterol concentration in nomal and diabetic rats treated withV. Doniana ethanol extract and glibendamide
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Fig. 5: SerumLDL-cholesterol concentration in normaand diabetic rats treated withV. Doniana ethanol extract and glibendamide
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Fig. 6: Serumtotal cholesterol concentration in nomal and diabetic rats treated withV. Doniana ethanol extract and glibendamide
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Fig. 7: Serumtotal cholesterol concentration in nomal and diabetic rats treated withV. Doniana ethanol extract and glibendamide

628
Pelagia Research Library



O. E. Yakubu et al Euro. J. Exp. Bio., 2013, 3(3):624-629

In the diabetes mellitus abnormal increased leo€lipid, lipoprotein and lipid peroxides in serumay be due to
the abnormal lipid metabolism [16].Maximum increasdipid peroxide was found in group of diabetesllitus

with complication. Elevated levels of lipid perogiih diabetes mellitus may be due to the alteratiofunction of

erythrocytes membrane. This inhibits the activifysaperoxide dismutase enzyme leading to accunoulabif

superoxide radicals which cause the maximum ligicbpidation and tissue damage in diabetes [17].

Increase lipid peroxide may be due to the increggchtion of protein in diabetes mellitus. Theagted proteins
might themselves act as a source of free radid&isre is a clear association between lipid peroxide glucose
concentration, which may be also thought to plagla in increased lipid peroxidation in diabetedlitus. Higher
levels of lipid peroxides were observed in diabetiimals with vascular complication. This increaselipid
peroxide may be due to the increased activity effthe radical formation. Free radicals interacriachidonic acid
metabolism, forming a toxic endoperoxidase. Thedliperoxide formed stimulates the cyclooxygenase,
prostaglandin and thromboxane synthesis. This gallise increased platelets aggregation, leadingascwar
complications [18]. We have found that serum totadlesterol is increased in diabetic group whenpzmed with
the controls. Some of the possible reason of highacentration of serum cholesterol in diabetes bwwttributed

to inhibition of cholesterol catabolism.

It has been suggested that the increase in trigeeenay be due to insulin deficiency which resuttsfaulty
glucose utilization, causes hyperglycemia and nimdiibn of fatty acids from adipose tissue. In @igs blood
glucose is not utilized by tissue resulting in hgbgcemia. The fatty acid from adipose tissue awbitized for
energy purpose and excess fatty acids are accuedutathe liver, Which are converted to triglycer{d9]. Chronic
insulin deficiency might be associated with a diistied level of LDL receptor. This causes the inseegn LDL
particles and results in the increase in LDL-chigled value in diabetes mellitus.

High level of cholesterol, triglyceride, LDL-chotesol and low HDL-cholesterol may also be due te tibesity
[20,21].

In conclusion,V. donianaethanol extract appears to be of benefit in dealiity diabetes and diabetes-induced
complications. However, the estimation of lipid @eéde along with other lipid profile in the diabstenellitus is
very useful as it may serve as a useful monitqudge the prognosis of diabetes. The detections&ffactor in the
early stage of the disease will help to improve wettice the morbidity rate.
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