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ABSTRACT

The effect of ethanol |eaves extract of Piper nigrum on some biochemical parameters in alloxan induced diabetic
rats, was carried out. The graded doses of ethanol leaves extract of this plant was fed to alloxan-induced diabetic
rats for a period of 21days and its effect on some biochemical parameters on the blood serum of the rats were
assayed. Thirty (30) male albino rats were divided into six groups: normal rats (group ), diabetic untreated rats
(group 1), diabetic rats treated with glibenclamide (group I11), diabetic rats treated with 100 mg/kg body weight of
ethanol leaves extract (group 1V), diabetic rats treated with 200 mg/kg body weight of ethanol |eaves extract (group
V) and diabetic rats treated with 300 mg/kg body weight of ethanol leaves extract (group VI). The result reviewed
significant (p<0.05) decreases in fasting blood sugar (FBS) levels at day 7, 14 and 21 of the treated groups when
compared to group 2 (diabetic untreated). There was a dose dependent non significant (p>0.05) decreasein sorbitol
concentration in group IV when compared to group |l while the glycosylated hemoglobin also had a non significant
(p>0.05) decrease in all the treated groups when compared to group Il.  The result of this study indicates that
ethanol leaves extract of Piper nigrum has hypoglycemic tendencies in diabetic conditions.
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INTRODUCTION

Diabetes mellitus (DM) is a chronic metabolic dd®r characterized by high levels of glucose inklo®d due to
impaired secretion of insulin or insulin insenstiyv[1]. Diabetes mellitus affects approximately 4&6 the
population worldwide and is expected to increasé.d96 in 2025 [2]

Glycosylated haeomglobin (HbAlc) concentrationsehlagen shown to be related to physicians’ ratifigiiatetic

control [3], fasting blood glucose concentratiopgst prandial blood glucose concentrations, meandblucose
concentrations during monitoring in hospital, péédod glucose concentrations during monitoring asgital, and
home monitoring of blood glucose concentrations lfathus reflects integrated glucose values olrerpreceding 6-
8weeks in those patients. HbAlc is an index usédémmanagement of patients with diabetes. In thasients with
uncontrolled diabetes, the ratio of glycosylatedrhaglobin to non-glycosylated haemoglobin is highan in non-
diabetics and diabetics in good control, or it na&y in the initial diagnosis of the disease. HbAleasurements
rely on a predictable effect of glucose concerdratbn haemoglobin (Hb) over a normal red blood ¢RBC)

lifespan; however, any condition that alters RBGvsal may invalidate HbAlc as an accurate measafre
glycaemic control. Risk of misdiagnosis in thos¢hwion deficiency anaemia is increased. Iron deficy anaemia
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is associated with higher concentrations of HbAGmag paediatric patients with type 1 diabetes despmilar
levels of glycaemia [5].

According to India Herbal Medicine (Ayurved®iper nigrum (black pepper) possesses anti-tumorigenic, immuno-
stimulatory, stomachic, carminative, anticholedsemic properties and again known for its strongtpthemcial
activities [6]. Piperine, a substance present @&klpepper has been found to increase the absoigtgelenium, B-
complex vitamins, beta-carotene, circumin as wall adher nutrients from food. Piperine also inhibso-
inflammatory cytokines that are produced by tumoelis. During that process, it interferes with signaling
mechanisms between cancer cells, thereby reduaimgrt progression [7]. In respect to its numerousgas, the
present study is aimed at evaluating the hypoglycesffects ofPiper nigrum ethanol leaves extract on alloxan
induced diabetic rats.

MATERIALSAND METHODS

Plant Material

The leaves oPiper nigrum were used for this study. The leaves were purchfisen Ogige market in Nsukka, and
were identified by Mr. Alfred Ozioko of the Biorasmes Development Centre and Conservation Programme
(BDCP) Research Centre, Nsukka, Enugu State.

Extraction of Plant M aterials

The leaves oPiper nigrum were air-dried at room temperature for four weafsr which it was grounded into fine
powder. The powdered leaves (5009) were maceratédbil of absolute ethanol for 48 h. The solutiaas filtered
with Whatmann No.4 filter paper and the filtratarcentrated to a semi-sold residue in an oven %t.60

Experimental induction of diabetes

The baseline blood glucose levels were determirédré the induction of diabetes. The rats wereethsivernight
prior to injection of alloxan dissolved in iced daiormal saline at a dose of 150 mg/kg body wedgiut the route of
administration was intraperitoneal. Blood samplegsensaken from the tail vein 72 h after the alloxajection to

measure the blood glucose levels by ACCU-Checkagleaneter. Animals with blood glucose levels (aféesting

for 12 h) over 200 mg/dl were considered diabetid ased for the further study [8]. The treatmestdd for twenty
one (21) days in which blood glucose levels of dhamals were determined at the beginning and aettieof the
study.

Experimental Design

All the animals used were obtained from the Animaluse of the Faculty of Biological Sciences, Unsitgr of
Nigeria Nsukka. The rats were fed with standardvgns mash rat pellets (Grand Cereals Ltd, Enugd)veater.
The animals were acclimatized for 7 days underdstathenvironmental conditions, with a 12 hour ligatk cycle
maintained on a regular feed (Top feed; grower masid water.The ethical procedures of the Department of
Biochemistry for the care and use of laboratoryreais approved the research.

Thirty (30) adult male Wistar albino rats weighihg5-220g were used for the study. They were actitme for

fourteen (14) days with free access to feed anémwAfter acclimatization, they were evenly distitiéd into six (6)
groups of five rats each. The baseline blood gledesels were determined before the induction aebeies. The
rats were fasted overnight prior to injection dbshn dissolved in iced cold normal saline at aedof 150mg/kg
body weight intraperitoneally. After 3 days, ratighablood glucose levels greater than 200mg/dl wemesidered
diabetic and used for the investigation [8]. Theatment lasted for twenty one (21) days in whiahoblglucose
levels and body weight of the rats were taken on(@,14 and 21. The route of administration wasaral route
with the aid of an oral intubation tube. The groapsl doses administered are summarized below:

Group I:  Control (Normal non-diabetic rats)

Group II: Positive control (Diabetic untreated jats

Groups Ill:Diabetic rats treated with 2.5mg/kg padkight of glibenclamide.
Group IV: Diabetic rats treated with 100mg/kg beasight of the ethanol extract
Group V: Diabetic rats treated with 200mg/kg bodigit of the ethanol extract
Group VI: Diabetic rats treated with 300mg/kg bedsight of the ethanol extract.
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At the end of the experimental period the rats vataeved for 12 h and then sacrificed under ethaesthetized. At
the end of the experimental period the rats wesevetl for 12 h and then sacrificed under ether sthatized.
Blood samples were received into clean dry cergéftube and left to clot at room temperature, temtrifuged for
10 minutes at 3000 r.p.m to separate serum. Serasncarefully separated into dry clean Wassermamestwsing
a Pasteur pipette and kept frozen at {&ntil estimation of some biochemical parameters.

Estimation of the chosen biochemical parameters
All the chosen biochemical parameters were estidhateng biodiagnostic kits and the procedures vetrietly
followed as outlined in the manual guide.

Sorbitol determination

This was determined according to the method of A9}olume, 2ml of the buffer solution was pipettetb a test
tube. One millilitre (1ml) of sample was added ahdn 0.1ml of Nicotinamide Adenine dinucleotide uimn
added. The tube was mixed and the extinction E34@hm was measured.

A volume, 0.05m of sorbitol dehydrogenase was adaati the tube mixed again and after, allowed tadstar
60mins after which the extinction E2 at 365nm weesdragain.

Glycosylated Haemoglobin

The method of [10] was used in the determinationhef glycosylated haemoglobin levels. A volume5biffl) of

lysing reagent was added to tubes labeled asndsttandard and 0.1ml of whole blood sample wasadsled. The
tube was mixed and allowed to stand for 5mins se.yA volume, (3ml) of the ion —exchange resin added to
another tubes labeled as test and standard and Oflihe lysate was added to the tubes. A respaisgor was
inserted into each tube, the tubes were mixed woaotisly or a rocker for 5mins and then alloweddtils. The
supernatants were then poured out directly intovette and the absorbances taken at 415nm agastided water.
Also, 5ml of distilled water was put into anothabés labeled as test and standard and 0.2ml dyshte from the
first step was added and mixed. The absorbanceakasa to determine the total haemoglobin.

Calculation:

. Abs of HbAlc
Ratio of Test =
Abs of THb

HbAlc in % = Ratio of test x 10

Statistical Analysis

Data were reported as means + SEM, where apprepiatth one- and two- way analysis of variance (AMD
were used to analyze the experimental data and &umultiple test range was used to compare thepgnoeans
obtained after each treatment with control measargs Differences were considered significant whe0.05.

RESULTS

Results of the effect of the ethanol extract of Piper nigrum leaves on the fasting blood glucose levels of rats
before and after induction of diabeteswith treatments.

The figure below shows the mean fasting blood gdadevels of rats fed graded doses of ethanol extfePiper
nigrum leaves. The baseline glucose levels showed tleatatis were non diabetic before the induction abédtes.
After the induction of diabetes, a significant dese (P<0.05) was observed in the mean blood gluewssls of
rats in group IlI,IV and V when compared to thewgrdl (diabetic untreated) after day 7 and 14, e/faifter day 21,
the decrease was significant in all the test argrimadluding group VI.
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Fig.1: Bar chart showing the effect of the ethanol extract of Piper nigrum leaves on fasting blood glucose levels of rats before and after
induction of diabetes.

Results of the effects of ethanol extract of Piper nigrum leaves on sorbitol levels of rats
Fig.2 shows that there were no significant decr¢®s®.05) in the sorbitol levels of the animalsaihthe test

groups with exception of group IV which showed gnéficant decrease (P<0.05) in sorbitol level wikempared to
groups | and 11

Sorbitol
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Fig. 2: Bar chartsshowing the effects of the ethanol extract of Piper nigrum leaves on sorbitol levels of rats.

Results of the effects of ethanol extract of Piper nigrum leaves on glycosylated haemoglobin levels of rats.
Figure 3 shows the bar chart of mean glycosylateshrtoglobin levels of the rats after induction aflgites. Those
in group Il showed a significant increase (P<0.05ylycosylated haemoglobin levels when comparedraup |.
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There was a decrease in groups lll, 1V, V and Viewltompared to that of group Il but the decrease me
statistically significant.
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Fig.3: Bar chartsshowing the effects of ethanol extract of Piper nigrum leaves on glycosylated haemoglobin level sof rats.
DISCUSSION

Glucose level increases in diabetic condition hbgen previously reported by other researchers 121][Also,
increase in glucose level is known to be associatéil oxidative stress [13]. Thus, the increaseabbl glucose
level in group Il (diabetic not treated) may beaa®sult of intrinsic oxidative stress in diabeatandition caused by
alloxan injection as shown in Figure 1. The reduttin the blood glucose level in the test groupsciviwas
significant (p<0.05) suggesting that the extracistain antioxidants which possibly countered oxidastress in
the experimental animals. Earlier report by Dekdteal. [14] showed that antioxidant vitamins (A, C, anddet
synergistically to reduce blood glucose level. Tdtiservation laid credence to the report of Chetrg. [15] that
these nutrients played protective roles againsaikie stress in alloxan induced diabetic rats. etiglycemia is
associated with the generation of ROS causing tixeldamage particularly to the heart, kidney, eyesves, liver,
small and large vessels and gastro intestinal isyELé].

Twenty one (21) days treatment with 100, 200 an@n8Jkg body weight of the extract and a standanehdr
(glibenclamide) lowered elevated fasting blood sugeel, which was reported high in diabetic cohtmoimals. The
significant reduction (P<0.05) in the blood glucdseels of the test animals suggested that theaeixtwhich has
already been shown to contain some antioxidantsaliesto lower blood sugar possibly because ddiitioxidant
properties. This observation is in line with theaoe of Gulcin, [6] who stated that these nutrigpisyed protective
roles against oxidative stress in alloxan inducietbetic rats. Thus, the ethanol extractPgber nigrum proved to
have hypoglycaemic activity in diabetic rats, whie&s comparable to the standard drug (glibenclamiged.

The possible mechanisms of hypoglycaemic action beapy increasing either the pancreatic secretfansulin

from B-cell of islet of Langerhans or its release frora-prsulin form [17]. Often hyperglycaemia is assted with
the generation of ROS causing oxidative damage asad increased production of sorbitol which alsoises
damage to the kidney, eyes, nerves and cardiovassystem. [18]. The significant decrease (P<Oi@Sorbitol

levels in group IV showed th&iper nigrum extract at the concentration of 100mg/kg body Wweigas able to
reduce the production of sorbitol in diabetic coiotis (Figure 2) which is advantageous in redudifgpetic
complications [19]
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Reactive oxygen species has also been implicatéoeimechanism of red cells damage [20]. Durindpeties the
excess glucose present in blood reacts with haerhiogl So the total hemoglobin level is decreasedlioxan
diabetic rats [13]. The glycosylated haemoglobirelds usually increased and thus the glycosyldét@eimoglobin
(HbAlc) is an index for monitoring the control ofialetes [21]. The non-significant decrease (P>0.05)
glycosylated haemoglobin in the tested animals wéwmpared to that of the diabetic control showeat Hiper
nigrum extract was not able to sufficiently lower the HbAevels. This may be because of the time inteofdahe
application of the extract since the lifespan oft®ls one hundred and twenty days, so the red ttelswere
already glycated had not died off before the amslygre carried out as indicated by Selstial. [22]. Glycosylated
haemoglobin is used as a marker for estimatingléggee of protein glycation in diabetes mellitus HbAlc was
found to increase in patients with diabetes malland the amount of increase is directly propodida the fasting
blood glucose level [23].

CONCLUSION

Diabetes mellitus has been a serious disease inaAdind the whole world. Many plants have beenewgtl and
underutilized with no or little knowledge of thaisefulness in the field of medicine aRtper nigrum is one of
these plants. In this study, the leaves of thetgiame been shown to possess anti-diabetic pregeifthis provides
scientific evidence that the plant can safely bedus the treatment and management of diabetes.
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