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ABSTRACT

In the present study we evaluated the effect oédkwireatment of ethanolic extract of Zizyphus ritiana Lam.
leaves (ZME), on the blood glucose, oral glucoderémce and biochemical parameters like cholesteunéa,
creatinine and SGPT in alloxan induced diabeticsraklbino rats (Wistar), weighing between 200-22Bfgeither
sex were selected for the study. Diabetes wasdotred by single tail-vein injection of alloxan (6@ kg™). Blood
glucose level was detected by glucose oxidase andxidase method using commercially available Kie
biochemical parameters (cholesterol, urea, creatnibilirubin and SGPT) were analyzed using Traiss&hem-5
Plus v2 auto analyzer using standard kits. Oralcglse tolerance test was performed at the end ofeks Glucose
(2.5 g kg™) was administered to 12-h fasted rats. Blood samyas collected at various time intervals. The itesu
shows that oral administration of ZME to diabetitraals’ for 4 weeks dose dependently reduced thedoglucose
level and it is comparable to that of standard dmmgtformin. The ZME significantly increases orali@ise
tolerance. The extract also reduces elevated ctevigls urea, creatinine and SGPT level and increasemoglobin
count in diabetic rats. The result of present stpdyved the hypoglycemic effect of ZME and it wiae abserved
that the extract may delay the onset of some secprdmplication reported diabetes.
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INTRODUCTION

Diabetes mellitus is a chronic systemic diseasefdepof affecting virtually every organ system odl. It has been
shown to be associated with atherosclerosis ardiasascular diseases with altered metabolism ofesterol [1].
Insulin deficiency leads to various metabolic atems in the animals with increase blood glucdserease protein
content, increased cholesterol, increased alkghinesphatases and increased level of transamin2je®fal
hypoglycemic agents like Metformin, have shown todoice beneficial effects on the lipid profile migiroy
correcting abnormal glucose metabolism [3]. Sevéebal preparation containing shilajit, gymnemévester,
jambolan seeds, polygala arvensis etc. have alsarsto decrease the blood glucose level and lipietls. Co-
administration of such herbal preparation with ongpoglycemic agents has shown to be more effedtive
regulating the metabolism [4, 5].

TheZ. mauritianahas been used as a traditional Indian and Chimeskcinal herb and considered to affect various
physiological functions in the body for thousanflyears.
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Hence it decided to study the effect of ethandlitaet ofZ. mauritianaleaveson the blood glucose, oral glucose
tolerance and other biochemical parameters in alidrduced diabetic rats.

MATERIALS AND METHODS

Plant material:

The fresh leavesf Zizyphus mauritianaere collected from Aurangabad, Maharashtra, ladid air-dried in shade
at room temperature. The sample specimen of platenal was deposited at the Herbarium, Dept. dkBg Dr.
Babasaheb Ambedkar Marathwada University, Aurang@daucher specimen No. 5640). The dried leaveswer
powdered mechanically and kept separately in &itrtigntainer till the time of use.

Preparation of extract:

The powdered leaves were defatted with petroleurarg60-80°C) in soxhlet’s extractor, and the mark was dried
and extracted with ethanol. The ethanolic extraas wvaporated to dryness in vacuum. The mass wasish a
refrigerator and considered as the extract.

Animals:

Albino rats (Wistar), weighing between 200-225 fj.eiher sex were selected for the study. The alsimeere
allowed to acclimatize to laboratory condition fidr days after their arrival. The animals were hdusé group of
six under standard housing conditions. The animaise fed with standard rat feed and allowed watktibitum
The experimental procedures were performed in a@ecme with the protocol approved by Institutionatirial
Ethics Committee (IAEC) of Y.B. Chavan college dfdPmacy (CPCSEA/IAEC/P’Col/19/43), constituted & p
the direction of the Committee for the Purpose ofhitol and Supervision of Experiments on Animal®(SEA),
under Ministry of Animal Welfare Division, Governmteof India, New Delhi, India.

Experimental Design

Acute toxicity test

The Acute Toxicity of ZME was performed as per OE@ddeline no. 425 for toxicity studies, in the Ssvialbino
mice of either sex (20-25g) maintained under stehdiéetary conditions. The animals were fasted3or before
experimen;.1 Animals were administered with singtessed of ZME. Maximum dose of ZME administered was
5000 mg kg.

Induction of diabetes:

Diabetes was introduced by single tail-vein injeatof alloxan (60 mg kg"). Since alloxan is capable of producing
fatal hypoglycemia as a result of massive panaréasiulin release, rats were treated with 20% glecmlution (15-
20 ml) intraperitoneally after 6 h. The rats wdrert kept for the next 24 h on 5% glucose solutiottlds in their
cages to prevent hypoglycemia [6].

Rats showing hyperglycemia with blood glucose > 8@pdL ~* 48 h after alloxan injection were selected for the
experiments.

Treatments:

The rats were divided into six groups each havirR@eimals. Group 1 received the vehicle 0.2 mllgr&roup 2
was diabetic control and received the vehicle Ol2omlly. The third group includes diabetic rateaied with
metformin at a dose of 25 mg Kbtprally. Group 4, 5 and 6 were diabetic rats treat#tl ZME at a dose of 50; 100
and 200 mg kg, orally, respectively.

Biochemical Parameters:

All the treatments were given once a day for foeels. At the end of 4 weeks, blood samples weteatetl from
the tail vein into centrifuge tube. Blood glucosgdl was detected by glucose oxidase and peroxidatigod using
commercially available kit (Bayer Diagnostic, IndiRlasma was separated by centrifuging the saat@€00 rpm
for 10 min and stored in refrigerator until analgzéhe biochemical parameters (cholesterol, uresatinine,
bilirubin and SGPT) were analyzed using Transadi@nG5 Plus v2 auto analyzer using standard kitar{Sp
Diagnostics).
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Oral glucose tolerance test:
All the rats were subjected to oral GTT at the efd-weeks. Glucose (2.5 g k§ was administered to 12-h fasted
rats after 0.5 h of drug administration. Blood smpere collected at 0, 30, 60, 90, 120 and 180 nexpectively

[7].

Statistical Analysis:
All the data are expressed as Mean = SE and armbstaéistically using ANOVA followed by Tukey-Kram&est or
Repeat measure ANOVA and compare with respectivéralo group. A value ofP < 0.05 was considered

significant.
RESULTS

In the present work we have studied the effect dlwtecatment of ethanolic extract £f mauritianaleaves (ZME)
on blood glucose, Glucose tolerance and other kinatal parameters in alloxan induced diabetic fEt® results
obtained are illustrated as follows.

Blood Glucose Level:The blood glucose level was significant® € 0.01) elevated in diabetic rats as compare to
normal rats. Metformin significantly?(< 0.01) reduced the blood glucose level. Oral aistration of ZME dose
dependently reduced®(< 0.01) the blood glucose level. The dose of ZNMBO( mg kg™) shows decrease in
elevated blood glucose level by 52.08 +2.7T%ble 1).

Table 1: Effect of extracts on blood glucose levél normal and diabetic rats

Treatment Blood glucose level (mg dh ohdecrease
Basal 4-week

Normal Control 84.40 +3.51 87.90 +3.00
Diabetic Control 253.50 +24.37] 343.67 + 16.06
Diabetic+Metfor. (25 mg kg) 220.83+14.16] 132.94 +8.86 | 53.80 +4.84
Diabetic + ZME(50 mg kg") 244.64 ¥15.03| 180.30 +9.61 | 38.00 +4.21
Diabetic + ZME (100 mg k¢™) 236.78 +15.4 | 151.79:8.0C | 48.07 #2.5.
Diabetic + ZME(200 mg kg 225.99 +#16.40] 139.96 +8.21 | 52.08 +2.77
Normal + ZME(100 mg kg") 80.15 +11.90 78.52 +8.90 10.67+32.41

IDso dose : ZME = 155 mg kg
n=6, p<0.05; “p<0.01 vs. respective control (ANOVA followed bikéyaKramer test)

Table 2: Effect of extracts on oral glucose tolerace test

) . Mean Glucose Concentration + S.E.M. (mg df)

Time (Min) / Treatment 0 3C 60 90 12C 18c
Normal Control 86.23 +3.98 145.63+10.15 154.13 #9.8 133.30 +5.37 112.23 +4.6% 92.84+3.68
Diabetic Control 283.67 £10.24 397.68 £9.73 420.82 +8.25 | 412.25 +8.97 | 394.59 +7.40 | 384.05 +6.20
Diabetic + Metformin (25 mg k) 141.27 +7.61 | 185.57 +7.33 | 163.95+6.18 | 152.79 +4.48 | 143.36 +5.38 | 135.85 +4.47
Diabetic + ZME(155 mg kg 149.63 £9.27 | 203.46 +11.14| 230.96 +8.21 | 218.16 +7.40 | 199.33 +3.12 | 166.73 +7.62

n=6, 'p <0.05;p <0.01 vs. respective control (Repeat measure ANOV

Table 3: Effect of extracts on blood glucose levél normal and diabetic rats

Treatment Cholestelrol Urea1 Creatini?e BiIIirubi? SGPIT
(mg dI) (mg dI) (mg dr) (mg dI) (1]
Normal Control 83.80 +3.73 2846348 0.75#50.0 0.70+0.03| 51.50+ 2.67
Diabetic Control 145.02 +9.02| 87.32+4.02 | 1.70+0.06 | 0.78 +0.05 | 80.68+ 7.01
Diabetic+Metfor.(25 mg kg') 106.15+3.86 | 31.89+2.56 | 0.96 +0.07 | 0.70 +0.04]| 63.20+ 2.54]
Diabetic + ZME (50 mg kg") 96.93+3.88 | 37.83+2.87 | 1.37+0.11 | 066 +0.35 | 72.49+ 4.86
Diabetic + ZME(100 mg kg") 95.84 +4.01 | 36.38+2.70 | 1.12+0.08 | 0.72+0.04| 65.32+2.72
Diabetic + ZME (200 mg k') 92.00+4.50 | 34.60+4.20 | 1.33+0.08 | 0.81+0.05] 64.45+3.03

n=6, p<0.05; ~ p<0.01 vs. respective control (ANOVA followed biéyiKramer test)

Glucose toleranceGlucose fed normal group showed elevation of biglodose level at 30 mins. The peak blood
glucose level was observed at 60 mins i.e. 154.938% mg df in normal control group. After 60 mins., gradual
fall in blood glucose level was observed and itmeoto normal at 180 mins. Diabetic control animstiewed
extreme rise (p <0.01) in blood glucose after gtatose load i.e. initial from 283.67 + 10.28 td42 + 8.25 at 60

mins.
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Chronic treatment with metformin and ZME (155 mg*kgignificantly (p <0.05) increased the tolerance f
glucose. The glucose levels observed at 60 mine W6B.95 + 6.18 and 230.96 + 8.21 respectively, itifalls to
near normal at 180 mins. The observations are slioWable 2

Cholesterol level: Diabetic animals showed significant increase i@ tholesterol level compare to the normal
control at the end of 4 weeks. ZME and metformgnigicantly (P < 0.01) reduced the cholesterol level.

Ures and Creatinie: Diabetic animals showed significar® & 0.01) elevation in urea and creatinine level as
compare to respective normal control. After theekks treatment metformin and ZME reduces urea eegtigine
significantly (° < 0.01) compare to their respective diabetic aintr

Billirubin: Increase in billirubin level observed in diabetantrol animals. No significant change in billirabivas
reported in metformin and ZME treatments.

SGPT: The significant increase in SGPT level in chradimbetic animals was seen and it was significamttiuced
by ZME and metformin at the end of 4 weeks. All@bsitions are shown ifiable 3.

Hemoglobin: Average hemoglobin of normal control rats was 14:52.31 g df* and no significant change was
observed throughout the course as shown in TabReduction in hemoglobin count was observed witthelic
control group compare to normal control and alsmughout the 4-weeks duration. Metformin and ZME
significantly elevated the hemoglobin count in ditib rats at the end of 4-weeks.

Table 4: Effect of Extracts on total hemoglobin indiabetic rats

Treatment Average total Hemoglobin count (g df)
Basal 4-weeks
Normal Control 14.52 +0.31 14.43 + 0.69
Diabetic Control 13.18 +0.81 10.27 +0.62
Diabetic + Metformii (25 mg kg™) 12.91+£0.2" 13.97 £ 0.5
Diabetic + ZME(15:mg kg™) 12.95+0.5" 13.80£0.7

n=6, p<0.05; ~ p<0.01 vs. respective control (students t test)
DISCUSSION

Alloxan induced diabetes is a well documented maod&xperimental diabetes. It induces ‘chemicabdtas’ in a
wide verity of animal species including rats by @aing the insulin-secreting-cells of the pancreas. Alloxan
causes time and concentration dependent degradasioms of the pancreatfecells leading to hyperglycemia [7].
In the present study ZME and metformin lowers dledablood glucose level, it was reported high iabdiic
control animals. Maximum reduction in the blood agise level observed with ZME 200 mg kg which is
comparable to metformin. Thus ZME shows hypoglyeeatitivity in alloxan treated diabetic rats.

Metformin promotes insulin binding to its receptord increases the uptake of glucose in the pedphissue. It
also inhibits hepatic and renal gluconeogenesis j8jtformin is less likely to lower blood glucose normal
persons [9]. In the present study ZME and metfarinéatment reverses the elevated blood glucosd. IEME
showed non-significant decrease in blood glucosel len normal rats. This would indicate that medkan of
hypoglycemia produced by ZME might be by releasivsgilin or by promoting its binding to the recepsor

Maintenance of normal glucose tolerance is depdnalerthefinely tuned balance between insulin secretion and
insulin actior[10, 11]. Among subjects with normal glucose tahee (NGT)jnsulin sensitivity varies over a 6- to
7-fold range [12]. Nonethelesslucose tolerance remains normal because the is@dile to adjust its secretion of
insulin to compensate ftine existing level of tissue insensitivity to thertmone. Numeroustudies, using a variety
of techniques, have demonstrated thdividuals with impaired glucose tolerance (IGTdaoverttype 2 diabetes
(T2DM) are characterized by moderate to sewesalin resistance [13]. Compared with contrdieth IGT and
diabetic subjects manifested a slower rise in ingdcretion as a function of rising plasma glucoseentration,
with a greater defect in the diabetic compared Wi subjects.

In this study normal control animals showed el@mtPeak and then decline in blood glucose andehéndicates
the normal glucose metabolism. Alloxan treated eli@brats showed increase in glucose level peakOainin.
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Increased glucose level was maintained till 180.mMia significant decrease in glucose level was sgeto 180
min. because of slow or less availability of ineudiue to pancreatic destruction by alloxan andlinsasistance.

Metformin, which is known to act exclusively by egpancreatic mechanism, caused significant lowesfrigasma
glucose level.

The ZME treated rat shows peak glucose concentrai®0 min and then it starts reducing. Decreasgllicose
level was observed with each time interval aften@f. and may restore glucose metabolism in diabrats. It may
be due to restoration of delayed insulin respoliseay also modify the peripheral uptake of glucose

Padminikedar and Chakrabarthy [5] have shown that ¢holesterol and triglyceride levels are incrdase
hyperglycemia. Deficiency of insulin causes theréase in the level of enzyme in liver and serundiabetic
animals. Metformin has also shown to be benefigianproving the lipid profile mainly by correctirthe abnormal
glucose metabolism [14]. The result of chronic timeent with ZME and Metformin showed significant dese in
the serum cholesterol level. also reduced the satuwlesterol level. Many researchers have repdrtegtase in
transamianse activity in the liver and serum ofbdiiec animals. The increase levels of transamiavisieh are
active in the absence of insulin because of inereativity of amino-acid in diabetes are respomsfbl increased
gluconeogenesis and ketogenesis observed in d&ap8teln the present study, chronic diabetic atsmshowed
elevated level of SGPT. ZME and metformin redudesignificantly. There is no significant changehiflirubin
level was observed. This might suggest the pratecttion of extract and metformin reversing anyaordamage
due to induction of experimental diabetes that amifested by elevated level of SGPT.

Kidney maintains optimum chemical composition ofihdluids by acidification of urine and removal wietabolic
wastes such as urea, uric acid, creatinine and Dusgng renal diseases, the concentration of tmestabolites
increases in blood [15]. In this study it was olkedrthat, ZME and metformin, reduces increased lefrerea and
creatinine. The result obtained is comparable ®ltlwering effect observed with metformin. This icates the
prevention of any significant kidney damage, whitdly be possible in diabetic animals.

CONCLUSION

The present study indicates that oral administnatid ethanolic extract oFZizyphus mauritiandeaves dose
dependently reduces the blood glucose level indtiabats. ZME also increases Glucose Toleranaiabetic rats.
Further the extract lowers cholesterol level withproducing toxicity to liver and kidney up to arjpel of 4 weeks.
Thus the extract proves hypoglycemic effects inxah induced diabetic rats and ZME may also ddiayoinset of
secondary complications in diabetes.
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