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ABSTRACT

Diabetes was induced intraperitoneally using 50mgé#treptozotocin, while diabetic rats were treatatith
100mg/kg ethanol extract and glibenclamide (2.5gigflespectively for 28 days. Normal rats receivéstilted
water. Changes in fasting blood sugar (FBS) serueatmine and urea levels thiobarbituric acid reiwet
substances (TBARS) in the kidney as well as kidatayase (CAT) and superoxide dismutase (SOD)itiewvere
assayed. The results revealed that the FBS, TBé&R&inine and urea levels were increased while S CAT
activities decreased significantly (P<0.05) in catrats. Treatment with extract was able to revéhnese
parameters to normal by increasing SOD and CAT dadreasing FBS, TBARS, urea and creatinine. Extract
treatment demonstrated more effect compared tegtlamide treatment. However, the extract was tibleanage
hyperglycaemia and diabetes -induced oxidative gkharn the kidney, thus suggesting its use fontaragement

of diabetes and its complications affecting thenkid

Key word: hypoglycaemic, streptozotocin-induced diabé¥itexdoniana

INTRODUCTION

Streptozotocin (STZ) is a naturally occurring réimarea with molecular weight of 265 and empiricahfula of
C14 H27 N5 012 [1]. It is widely used to induce ulis-dependent diabetes mellitus in experimentamafs
because of its toxic effects on islet beta cell8]2,The diabetogenic action of STZ is the direxstult of irreversible
damage to the pancreatic beta cells resulting gnadmilation and loss of capacity to secrete inddljnThe effects
of STZ on different organs have been extensiveldistd. STZ has various biological actions, inclgdithe
production of acute and chronic cellular injury,radaogenesis, teratogenesis and mutagenesis [o. iISTa
nitrosourea compound which generally shares sinfillse of disposition with other nitrosoureas andhidrug of
choice in islet cell carcinoma and malignant casrtumors. It is diabetogenic, hepatotoxic, nepdxiz and also
causes gastriculceration [6, 7]. STZ given intrawesty or intraperitoneally to laboratory mice in ltiple sub-
diabetogenic doses, induces pronounced pancreatiditis with eventual destruction of insulin sdirg beta cells
and diabetes mellitus. In an experimental studsatis, streptozotocin given intraperitoneally inasel of 45 mg/kg
body weight of animals, effectively produced hypgcgemia [2, 3].

In another study in rats, STZ injected in a dosé®ing/kg body weight effectively produced hypecgiyia and
gastricmucosal ulcerations [6, 7]. The incidence severity of lesions produced by STZ in pancréest, kidney
and GIT, progressively increased with time from doesix weeks post treatment [6]. Studies have shaw
association between specific diabetic complicatiand liver enzyme alterations [8, 9] but only liedt data is
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available on the use of ethanol extract of Vitexdoa in the management of diabetic nephropathy ladidey
enzyme alterations.

MATERIALS AND METHODS

Collection and Preparation of Plant Materials:

Fresh leaves of. donianawere collected from its natural habitat in AnkpaydK State, and it was identified and
authenticated by the Ethnobotanist in the DepartroéMedicinal Plant Research and Traditional Méeticof 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 defatted withex&he and extracted with ethanol using soxhletetdr.

Animal management

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

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 coldatit buffer
pH4.5 [9]. Control rats were similarly injected hicitrate buffer. Because STZ is capable of indyciatal
hypoglycemia as a result of massive pancreatidimsalease, STZ treated rats were provided witBoIglucose
solution after 6 hr for the next 24 hr to prevestere hypoglycemia. After 3 days for development aggravation
of diabetes, rats with moderate diabetes (i.e. biglacose concentration 250mg/dl) that exhibitedenglycemia
were selected for experiment [10].

Experimental design
In the experiment, the rats were divided into S5ug of 5 rats each. Treatment was carried outyofail four
weeks.

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

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

On the 28th day of post-treatment, the animals i@sted overnight, anesthetized with chloroform aadrificed
by humane decapitation. The blood was collecte@shtubes 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 kidney samples were homogenised sepaiatély parts (w/v) of ice-cold 50mM Tris-HCI, (pH4j.using
a homogeniser (Janke and Kunkel, Germany). The germaies were centrifuged at 3,000 rpm for 15 msated
the supernatant collected. The supernatants wem fas measurement of scavenging enzyme activéties lipid
peroxides (TBARS).

Collection of Blood Sample and Estimations

Blood was collected from retro-orbital plexus undafd chloroform anesthesia from overnight fastatbr Serum
was separated and analyzed for serum creatininegetm urea [12], alkaline phosphatase [13], Swiee
Dismutase [14] and catalase [15], were estimated.

Thiobarbituric Acid Reactive Substances (TBARS)

Kidney Lipid peroxidation was determined as thidiitarric acid reactive substances as described B}, Hipid
peroxidation generates peroxide intermediates whn 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-l was used in the calculation of TBARS and valuesewexpressed
nmol/mg protein.

Fasting Blood Sugar
Fasting blood sugar (FBS) was mered using Accu-Check Advantage glucometer.

Statistical analysis
All the values estimations were expressed as meatandard deviation and analyzed for Duncan’s -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

Table 1.Showsasting blood sugar (FBS) from day O (before indu@bn of diabetes) to week 4 ctreatment. There was no significan
difference (P<0.05) in FBS across the group at weelkro. At week one, there was significant increase FBS in d diabetic gioups,
treatment of diabetic rats with the extract significantly reduced the FBS levels acroshe week. However, there was no statistic

difference in FBS in the control groups across the week

FASTING BLOOD GLUCOSE (FBS) (mg/dl)

TREATMENT DAY 0 WEEK 1 WEEK 2 WEEK 3 WEEK 4
N. CONTROL 104.2+8.6 | 108.8+08.6 | 110.5+11.8 | 104.8+06.7 | 108.2+07.7
D. CONTROL 97.4+5.3 | 318.7+25.0 | 236.5+95.4 | 236.3+26.8 | 248.5+20.°
D. STD 96.2+5.7 | 365.2+23.F | 268.4+29.F | 170.7+25.3 | 123.5+28.°
D.ETH 100mg | 106.6+7.6 | 399.0+47.0 | 330.6+37.3 | 150.6+27.F | 113.4+12.%
N.ETH 100mg | 99.2+6.6 | 102.8+08.8 | 108.1+06.0 | 103.4+13.9 | 101.6+12.7
N. CONTROL= Normal Control; D. CONTROL = diabetioi@rol; D. STD = Diabetic Standard Drug (Glibenclata); D.ETH = Diabetic
Ethanol extract; N. ETH = Non Diabetic Ethanol eadt.

Table 2.Presents alkaline phosphata (ALP), urea and creatinine Significant (P<0.05) increase in ALP, urea and eatinine was
observed in the control groups owing to diabetic aalition. Extract treatment was able to revert thesgparameters to nhoma but caused no
statistical significance inthe non-Diabetic treaed rats compared to the norms

KIDNEY FUNCTION
TREATMENT | ALP (U/L) | UREA (mg/d]) | CREAT (mg/d])
N. CONTROL | 22.81+04.00 | 29.98+10.2% 0.7810.45
D. CONTROL | 79.20£24.09 | 52.07+1.89 1.86:0.1F
D. STD 30.67208.53 | 35.80+12.18 0.74+0.32
D.ETH 100m( | 30.06208.8% | 37.48+13.97 0.77£0.29
N.ETH 100m( | 23.12207.79 | 29.62+11.3% 0.75+0.04

Table 3.presents superoxide dismutase (SOD) cata¢ga€CAT) and thiobarbituric acid reactive substancg TBARS) all in the kidneys.
There wassignificant (P<0.05) decrease in SOD and catalasetiities in the kidneys as well as increase in TBRS leve in the control
groups. Similarly treatment with extract was able to revertthe condition to normal in catalase and TBARS bt to near-normal in SOD

activity
KIDNEY PARAMETERS
TREATMENT SOD (U/L) CAT (U/L) | TBARS (nmol/mg prtn)
N. CONTROL 32.16+06.08 | 14.26+2.51 0.56+0.13
D. CONTROL | 25.5805.16 | 08.13+1.2F 1.23+0.00
D. STD 34.11207.16 | 11.08+2.1% 0.52+0.10
D.ETH 100m¢ | 47.22+05.43 | 13.08+1.07 0.54+0.08
N.ETH 100m¢ | 44.49+04.87 | 16.04+0.99 0.44+0.09

Elevated activities of serualkaline phosphates (ALare a common sign of kidney damage and are obsenoet
frequently among people with diabetes than in ga population [2, 17-20].

[21, 22] proposed that the glomerular dam in diabetic kidney was due to the increased pradoaif Kallikrein
and prostaglandin E2 which caused hyperfiltre and vasodilatation in diabetes. Diabetes me
(hyperglycaemia) caused increasecellular production c eicosanoids from kidney tissues as investigate[23].
These eicosanoids includedsodilatory prostaglandins (PGE 2 and PGl 2). &lads« occurred smaller concurre
increase in thromboxane (TX)A2 within one week lafitglucticn of diabetes. This incree in eicosanoids has been
linked to the glucose-inducedctivation of the glomerular protein kini-C signalling system that enhances
phospholipase A2 activity and theref release of membrane bound arachidonic acic oxygenation. [24]
proposed that ST hyperglycemic animals cau: a timedependent rise in AST, ALT, and ALP leve

In our study, the levels of ALP w significantly increased in the kidney of contaslimals as shown in tal2, but
treatment with the extract restored ianomaly compared with the contrdllkaline phosphatase is membrane
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bound glycoprotein enzyme.[25] observed increasedl$ of serum ALP in pathological conditions inkof the
kidneys. The increase in serum ALP might be derivenh injury to the brush border membrane of theateubular
cells. Renal function impairment might also be oesible for the increased serum ALP. [26] repotteat human
intestinal alkaline phosphatase (hALP), a spedcifarker of proximal tubular S3 segment, was elevatdtle urine
of microalbuminuric diabetic patient. This suggeéstbat tubular alterations were present at an esidge of
diabetic nephropathy especially at S3 segmente&ser in the levels of ALP in diabetic rats was aégmrted by
[17, 18, 19].

The current investigation revealed that inductidndiabetes resulted in elevation of serum urea, ene@tinine
concentrations. These parameters are consideredigasficant markers of renal dysfunction [27, 28].2
Vitexdonianaextract administration resulted in decrement ekthparameters, a finding that was in agreemeht wit
that of [15, 19] who reported ameliorated renalfdystion of diabetic rats by the ginseng extract26r (S)-
ginsenoside Rg3 administrations.

Concerning the renal antioxidant status, the ctirsardy revealed increased oxidative stress dubatmetes which
was evidenced by increased tissue concentratiomatbndialdehyde and depletion of antioxidant enzyme
concentration (catalase and SOD).donianaethanol extract was able to manage the conditionelerting the
altered parameters to normal. The recorded rigissme concentration of malondaldehyde, an indesnaiogenous
lipid peroxidation, has been also reported by [&7dliabetic patients and [19] in diabetic rats eefing increased
state of oxidative stress. Moreover, ginsenosi@etions have been shown to induce the cytosolimxdant
enzyme superoxide dismutase via enhanced nucletipminding to its gene regulatory sequences 83),The
reported results concerning the decrease in sujgeralismutase during diabetes Wy donianaethanol extract
agreed with those of [28]who showed a decreaseuHZiC SOD activity in renal tissues during diabeteswever
they contradicted those of [31] who demonstratélseeia no change or an increase in SOD activiteimal tissues
of diabetic rats.

In conclusion,V. donianaethanol extract was able to manage hyperglycaendata complications in the kidney,
an effect that seems to be rather dependent ooxéddnt property oVitexdoniana.
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