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Introduction 

 Ziziphus jujuba, a member of the family Rhamnaceae 

commonly called jujube, red date, or Chinese date. Its precise 

natural distribution is in southern Asia, and also southeastern 

Europe though more likely introduced there. It has been used as 

a traditional medicinal herb and considered for thousands of 

years to affect various physiological functions in the body(1). It 

is used traditionally as Hypnotic-sedative and Anxiolytic(2,3) 

anticancer(4), Antifungal, Antibacterial(5,6), Anti-inflammatory, 

Antispastic(7,8), Hypotensive and Antioxidant(9,10), 

Immunostimulant(7), sweetness inhibitors (11) and Wound 

healing properties(12).  

It possesses allied compounds viz. ascorbic acid, thiamine, 

riboflavin-bioflavonoids and Pectin A and various chemical 

substances like Ziziphine-A to Q, betulinic acid, alphitolic acid, 

zizyberenalic acid and saponin, ziziphin, from the dried leaves 

of Z. jujube(13). In present study, diabetes induced in rats, and 

then hypoglycemic effect of Z.jujuba hydroalcoholic extract was 

evaluated.  

Materian and methods 

Plant materials and extraction. Z.jujuba fresh leaves were 

bought from Tehran Natural Resources Department(1 kg), and 

authenticated by expert. A specimen voucher (AS-AP-06-01-32) 

was deposited at the herbarium located at the Department of 

Biology, University of Esfahan. The leaves was cleaned and 

dried at room temperature (23–25 °C) for 3 days. The leaves 

powder was prepared with mill, and were sloped into a beaker 

and ethanol 96% was added to cover the surface of the powder, 

beaker was positioned on the shaker for  24 hours. Then, the 

solution was filtered through filter paper (Whatman qualitative 

grade 1), and again ethanol 75% was added to the remained 

waste, and was positioned on the shaker for 12 hours. Finally, 

the combined filtrate was then concentrated in a rotary 

evaporator (35–40 °C), to a thick, dark green coloured crude 

extract up to 
1
/3 the primitive volume. For proteins isolation and 

material refining, after the filtered solution decantation 3 times 

by chloroform, was positioned in incubator at 50
 0 

C. After a few 

days, the powder was ready and included net and effective 

material of the plant. A crude residue (45g) was obtained giving 

a yield of 4.5%. The powder was dissolved in normal saline for 

experiments, and dilutions were made fresh on the day of 

experiment. 

Animals. The experiments performed complied with the rulings 

of the Institute of Laboratory Animal Resources, Commission on 

Life Sciences, National Research Council (NRC, 1996) and 

approved by the Ethical Committee of Esfahan University Iran. 

Male rats(Rattus Norvegicus Allivias) used in the study (200–

250 g) were bred and housed in the animal house of the Esfahan 

Payame Noor University under controlled environment (23–25 

°C). Animals were given tap water ad libitum and a standard 

diet. After the adaptation period, each group of rats was 

weighted and marked, and then treated by the specified dose of 

materials. 

For inducing diabetes in rats, we used alloxan monohydrate 

(Sigma Chemical Company, Germany) 120mg/kg (i.p.)  solved 

in saline. Glucose and alloxan structural similarity causes 

alloxan connects and enters  beta cells. Alloxan degenerates 

specially beta cells thus uses as a suitable material to induce 

diabetes in animals. Meanwhile alloxan causes Reactive Oxygen 

Species production only in Langerhauns islets(14,15). Alloxan 

injection causes diabetes induction in rats which it’s similar to 

human type 1 diabetes. In this study, criterion for diabetes 

induction was blood glucose more than 300mg/dl. 2days after 

alloxan injection,  blood glucose was evaluated by blood glucose 

test meter(Glutest PRO R; Sanwa-kagaku,Nagoya, Japan), and 

diabetes verificated. Then, the diabetic rats  were separated and 

used for the study.  Animals were assigned to 4 groups having 

the following characteristics: 

1)  Normal group: was treated by saline (2 ml/kg, i.p.)
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2) Diabetic control group: was treated by alloxan monohydrate 

(120mg/kg, i.p.) for 3 days alternately.  

3) Extract group: was treated by alloxan monohydrate for 3 days 

alternately and, after diabetes verification, animals received 

hydro-alcoholic extract of Z.jujuba (100 mg/kg , i.p.) for 5 days 

alternately. 

4) Group 4 was treated by alloxan monohydrate for 3 days 

alternately and after 48 hours received also glibenclamide 

(500mcg/kg/i.p) for 5 days alternately.  

72 hours after extract administration, the animals were 

anesthetized and blood samples were collected from  heart  of 

each rat and were analyzed for glucose content by using glucose 

oxidase peroxidase (GOD-POD) method using a visible 

spectrophotometer at 505 nm. 

Statistical analysis. All the experiments were repeated at least 3 

times with appropriate controls. Data are presented as the 

Mean±SD and P<0.05 was considered statistically significant. 

Statistical analysis was performed using a one-way ANOVA and 

the relevant figures were drawn with Excel. 

Result  

According to fig.1, Z.jujuba extract have been reduced 

significantly glucose level(p<0.001) from 767.82mg/dl in 

diabetic rats to 250.94mg/dl in extract group. Glucose  reduction 

by Z.jujuba is similar to glibenclamide effect and there is no 

significant difference between extract and glibenclamide 

groups(p>0.05).      
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Fig. 1: Glucose level of the extract group compared with 

other groups 

Data are presented as Mean±SD for 10 samples 

p<0.01, p<0.001 

Discussion  

In present study hypoglycemic effect of Ziziphus jujuba 

leaves hydroalcoholic extract was evaluated in diabetes-induced 

rats and results compared with glibenclamide effect. 

Glibenclamide is a member of sulfonylureas, and it is very 

widely used as a hypoglycemic agent in the treatment of diabetes 

as increases insulin release of beta cells. Glibenclamide 

decreases glycogenolysis and gluconeogenesis thereupon blood 

sugar diminish by glibenclamide(16,17). 

Alloxan is one of the usual substances used for the 

induction of diabetes mellitus and has a destructive effect on the 

beta cells of the pancreas(18,19). Insulin deficiency leads to 

increased blood glucose and lipids(20,21,22). Alloxan has been 

shown to induce free radical production and cause tissue injury. 

The pancreas is especially susceptible to the action of alloxan 

induced free radical damage(23,24,25,26). Anti-oxidants are 

compositions which guard cell membranes and different 

compositions of organism. Mechanism of anti-oxidant action is: 

free radicals agglomeration, electron transfer to these oxidants 

and inactivation of them(27,28). Z.jujuba leaf includes anti-

oxidants such as alkaloids and flavonoides viz. saponin, 

ziziphin, isoboldine, asimilobine, iusiphine and 

iusirine(29,30,31).  Recent studies have been shown flavonoides 

reduce blood sugar(27). The results of the present study 

demonstrated the significant anti-diabetic activity Z.jujuba leaf 

extract. Other possible mechanism includes the stimulation of 

beta-cells and subsequent release of insulin and activation of the 

insulin receptors. Estimation of insulin level and insulin receptor 

may give more insight into the mechanism of the anti-diabetic 

activity exhibited by the extract.  

Conclusion:  
According to the results, defines Z.jujuba leaf extract has 

hypoglycemic effect in diabetes mellitus experience model in 

rat. We suggest more investigations to clear the extract 

mechanism on blood glucose in both normal and diabetic 

treatments.  

References 

1- Mahajan RT, Chopda MZ. Phyto-Pharmacology of Ziziphus 

jujuba Mill- A plant review. Phcog Rev 2009, 3(6):320-329 

2- WenHuang P., MingTsuen H, YiShung L., YiChin L.and Jen 

L. Anxiolytic effect of seed of Ziziphus jujuba in mouse models 

of anxiety. J Ethnopharmacol. 2000, 72(3): 435-441 

3- Peng WH, Hsieh MT, Lee YS, Lin YC, Liao J. Anxiolytic 

effect of seed of Ziziphus jujuba in mouse models of anxiety. J 

Ethnopharmacol. 2000, 72(3):435-41 

4- Lee S., Min B., Lee C., Kim K. and Kho Y. Cytotoxic 

triterpenoids from the fruits of Zizyphus jujuba. Planta Medica. 

2003, 69: 18-21 

5- Al-Reza SM, Bajpai VK, Kang SC. Antioxidant and 

antilisterial effect of seed essential oil and organic extracts from 

Zizyphus jujuba. Food Chem Toxicol. 2009, 47(9):2374-80 

6- Luo H, Lin S, Ren F, Wu L, Chen L, Sun Y. Antioxidant and 

antimicrobial capacity of Chinese medicinal herb extracts in raw 

sheep meat. J Food Prot. 2007, 70(6):1440-5 

7- Al-Reza SM, Yoon JI, Kim HJ, Kim JS, Kang SCFood Chem 

Toxicol. Anti-inflammatory activity of seed essential oil from 

Zizyphus jujuba. 2010 Feb;48(2):639-43 

8- Huang L.Y.W., Cai B., Li D., Liu J. and Liu M. A 

preliminary study on the pharmacology of the compound 

prescription huangqin tang and its component drugs. Zhongguo 

Zhong Yao Za Zhi.1990,15:115-128 

9- Zhang H, Jiang L, Ye S, Ye Y, Ren F. Systematic evaluation 

of antioxidant capacities of the ethanolic extract of different 

tissues of jujube (Ziziphus jujuba Mill.) from China.  Food 

Chem Toxicol. 2010, 48(6):1461-5 

10- Chang SC, Hsu BY, Chen BH. Structural characterization of 

polysaccharides from Zizyphus jujuba and evaluation of 

antioxidant activity. Int J Biol Macromol. 2010, 1;47(4):445-53 

11- Suttisri R., Lee I.S.  and Kinghorn A.D. Plant-derived 

triterpenoid sweetness inhibitors. J Ethnopharmacol. 1995, 

47(1): 9-26 

12- Ansari S.H., Bhatt D., Masihuddin M.  and Khan M.U. The 

wound healing and herbal drugs. In: Herbal Drugs. Jay Pee 

Publication, New Delhi; 2006, pp:460-468 

13- Linda M. Kennedy, Bruce P. Halpern Extraction, 

purification and characterization of a weetnessmodifying 

component from Ziziphus jujuba. Chem. Senses. 1980, 5(2): 

123-147 

14- Wilson G.L., Patton N.J., McCord J.M., Mullins D.W.& 

Mossman B.T. Mechanisms of streptozotocin- and alloxan -

induced damage in rat B cells. Diabetologia. 1994, 27(6): 587- 

591



                         Zahra Shirdel et al./ Elixir Hor. & Sig. 31 (2011) 1957-1959                             1959 

15- Soldani C.& Scorassi A.I. Poly (ADP_ribose) polymerase-1 

cleavage during apoptoseis. Apoptosis. 2002, 7:21-26 

16- Fuhlendorff J, Rorsman P, Kofod H,  Brand C L, Rolin B, 

MacKay P, et al. Stimulation of insulin release by repaglinide 

and glibenclamide involves both common and distinct processes. 

Diabetes 1998;47 (3): 345-351 

17- Robert L Engler, Derek M Yellon, Sulfonylurea KATP 

blockade in type 2 diabetes and preconditi-oning in 

cardiovascular disease. American Heart Association 2005; 

94:2297-2301 

18- Stanely P, Prince M, Menon VP. Hypoglycaemic and other 

related actions of Tinospora cordifolia roots in alloxan-induced 

diabetic rats.  J Ethnopharmacol. 2000, 70(1):9-15 

19- Jelodar G, Mohsen M, Shahram S. Effect of walnut leaf, 

coriander and pomegranate on blood glucose and histopathology 

of pancreas of alloxan – induced diabetic rats, African J. 

Traditional, Complementary and Alternative Medicines, 2003, 3: 

299 – 305 

20- Shanmugasundaram KR, Panneerselvam C, Samudram P, 

Shanmugasundaram ER. Enzyme changes and glucose 

utilization in diabetic rabbit,: The effect of Gymnema sylvestrae, 

R. Br. J. Ethnopharmacol, 1983, 7:205-216 

21- Shirdel Z, Madani H, Mirbadalzadeh R. Investigation into 

the hypoglycemic and hypolipidemic effects of hydroalcoholic 

extract of Zingiber officinale leaves in alloxan-induced diabetic 

rats in comparision with Glibenclamide. IJDLD; 2009; 9(1): 7-

15 

22- Mirbadalzadeh R. Shirdel Z. Antihyperglycemic and 

Antihyperlipidemic effects of Cornus mas hydroalcoholic extract 

in diabetic rats in comparision with Glibenclamide. IJDLD; 

2010; 9(4): 338-343 

23- West I.C. Radicals and oxidative stress in diabetes. Diabet 

Med. 2000, 17(3): 171-180 

24- Szkudelski, T. The mechanism of alloxan and streptozotocin 

action in B cells of the rat pancreas. Physiol Res. 2001,50: 536-

546 

25- Ro¨sen P., Nawroth P.P., King G., Mo¨ller W., Tritschler 

H.J.& Packer L. The role of oxidative stress in the onset and 

progression of diabetes and its complications: a summary of a 

Congress Series sponsored. Diabetes Metab Res Rev. 2001, 17: 

189–212 

26- Johansen JS, Harris AK, Rychly DJ, Ergul A.  Oxidative 

stress and the use of antioxidants in diabetes: Linking basic 

science to clinical practice. Cardiovasc Diabetology. 2005, 29, 

4(1):5 

27- Yu BP. Cellular defenses against damage from reactive 

oxygen species.  Physiol Rev. 1994, 74(1):139-62 

28- Fukuda T., Iti H., Youshida, T. Effect f the walnut 

polyphenol fraction on oxidative stress in type 2 diabetes mice. 

Biofactors. 2004, 21: 251-253 

29- Morton, J. Indian Jujube. In: Fruits of warm climates. Julia 

F. Morton, Miami, FL. 1987. pp: 272–275. 

30- Liu QX, Wang B, Liang H, Zhao YY, Liu MJ. Structure 

identification of jujuboside D. Yao Xue Xue Bao. 2004, 

39(8):601-4 

31- Yoshikawa M., Murakami T., Ikebata A., Wakao S.,  

Murakami N., and Matsuda H.J.Y. Bioactive saponins and 

glycosides. X. On the constituents of Zizyphi spinosi semen, the 

seeds of Ziziphus jujuba Mill. var. spinosa Hu (1): structures and 

histamine release-inhibitory effect of jujubosides A1 and C and 

acetyljujuboside B. Chem Pharm Bull. 1997, 45: 1186¬-1192 

 

  


