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Abstract 

This study was designed to evaluate the effect of aqueous leaves extract Camellia sinensis on serum glucose 

levels and liver enzyme markers in alloxan-induced diabetic rats. Diabetes was induced by a single dose of 

intraperitoneal injection of 150mg/kg bwt of alloxan, and 100, 200 and 400 mg/kg bwt of the extract was 

administered orally to different groups of diabetic rats for 3 weeks. A significant decrease (p<0.05) in serum 

glucose, Total bilirubin (TB) and the liver marker enzymes (Alanine aminotransferase (ALT), Aspartate 

aminotransferase (AST) and alkaline phosphatase (ALP)) was observed in groups 4 and 5. The hypoglycemic 

effects as well as its effects on liver enzymes makes it an attractive recipe for the prophylactic treatment of 

diabetes. 
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1. Introduction 

Diabetes mellitus is an increasingly common but serious metabolic disorder that has become a global issue. It is 

characterized by a state of insulin deficiency that leads to a rise in glycemia (Gupta et al 2005), initially 

involving changes in carbohydrate metabolism and secondarily of lipids and proteins (Fontes 2002).  

Many hypoglycemic agents, such as the biguanides and sulfonylureas, are used alone or in 

combination with insulin to treat this disease. However, these medications can cause serious side effects (Hwang 

et al., 2005), this motivate a search for safer and more efficacious agents to control diabetes. In recent years, 

interest has increased in using natural products for pharmacological purposes, as a form of complementary or 

replacement therapy. and literature has show that there are more than 400 plants species showing antidiabetic 

activity (Arulrayan et al, 2007), that are categorized on the basis of plant’s part. 

Published reports have also shown that numerous extracts obtained from plants parts are effective 

hypoglycemic agents, with lesser side effects at lower cost than the usual antidiabetic agents (Pushparaj et al, 

2000; Gupta et al 2005, Sohn et al., 2010).  

Tea is one of the most widely consumed beverages in the world, second only to water, and its 

medicinal properties have been widely explored. The tea plant, Camellia sinensis, is a member of the Theaceae 

family, It is a native to mainland of China, South and Southeast Asia, but it is today cultivated across the world 

in tropical and subtropical regions (Wakawa and Ira, 2015).  

Camillia sinensis is used traditionally in China and other Asian countries to cure puritis, urine 

retention, clears phlegm, thirst, internal heat, fatigue, sleeplessness, calms spirit, clears vision, quenches thirst, 

dispels summer heat, detoxifies poison, aids in digestion, sobers drunkenness (Brenton et al, 2004). Several 

studies suggest that Camellia sinensis may contribute to a reduction in the risk of cardiovascular disease and 

some forms of cancer (Sakanaka 1997, Kno et al 2000, Dulloo el al 2000, Levites et al 2003, Cabrera et al 

2006). 

Thus the increasing use of medicinal plants in the treatment of many diseases is due to the extraction 

and development of several successful drugs and chemotherapeutic agents from plants as well as its availability, 

affordability and their minimal adverse effects and low costs (Mahesser et al, 2010).  

This study is undertaken to appraised the effects of aqueous leaf extract of Camellia sinensis on 

glucose level and marker enzymes of liver injury, a highly specialized organ that regulates a wide variety of 

high-volume biochemical reactions, including the synthesis and breakdown of small and complex molecules, 

many of which are necessary for normal vital functions in humans 

 

2. Materials and Methods 

2.1. Chemicals 

Diagnostic kits for serum alanine aminotransferase (ALT) and aspartate aminotransferase (AST), alkaline 

phosphatase (ALP) and billirubin were purchased from Randox Laboratories Ltd. and other chemicals and 

solvents were of highest grade commercially available. 
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2.2. Camellia sinensis leaves 

Freshly harvested leaves of the Camellia sinensis was used for the preparation of the crude extract. It was 

collected from highland tea farm land in Sarduana Local Government area of Taraba State-Nigeria (in the month 

of June). It was authenticated in the plant science department of Modibbo Adama University of Technology Yola 

and then it was dried under room temperature. 

 

2.3. Drug preparation 

The freshly dried leaves of Camellia sinensis was grounded into fine powdered form using laboratory mortar and 

pestle. 200g of the powder was weight and mixed with distilled water about three times volume and boil for 5-

7min. The extract was filter through whatman filter paper (No 4) and the filtrate obtain was concentrated using 

rotary evaporator. It was then stored under frozen condition until use. 

 

2.4. Breeding of Animals 

A total number of twenty-five (25) male albino rats weighing between 90-150kg were purchased from the animal 

farm, National Veterinary Research Institute Vom, Jos Plateau State-Nigeria. They were housed in cages at room 

temperature under 12/12 night/dark and were fed with pelleted standard laboratory feed (Vital Feeds, Grand 

cereals and oil mills Jos) and water ad libitum. They were allowed to stay for 7days to acclimatize before the 

commencement of the work. 

 

2.5. Experimental protocol 

The rats were randomly divided into five (5) groups of four (4) rats per group and were given the extract as 

follows 

 

Group 1:   Normal Control (diet/water) 

Group 2:   Rats were given single dose of 150mg/kg bwt alloxan +diet/water 

Group 3: (treated). Rats were given 100mg/kg b.wt. Leaf extract + 150mg/kg bwt  alloxan +diet/water 

Group 4: (treated). Rats were given 200mg/kg b.wt. Leaf extract + 150mg/kg bwt  alloxan +diet/water 

Group 5: (treated). Rats were given 400mg/kg b.wt. Leaf extract + 150mg/kg bwt  alloxan +diet/water 

The single dose of 150mg/kg bwt alloxan was administered intraperitoneally to induce diabetes (Akhtar et al., 

2002) 

 

2.6. Blood Collection 

All the rats from the various groups were sacrificed using standard laboratory procedures and then blood samples 

were collected via ocular vein into clean containers and allow to stand for 10min. It was then centrifuged at 3000 

rpm for 15min to obtain serum. The serum was then separated for the estimation of glucose and liver marker 

enzymes (transaminases and alkaline phosphatase) and total bilirubin. 

 

2.7. Statistical analysis 

All the data generated from the study was subjected to statistical analysis and the result was expressed as Mean + 

SEM. Student t-test was used to determine the statistical difference between 2 mean values at 95% level of 

confidence (p<0.05). 

 

3. Results 

The result is the table below show the various effects of aqueous leaves extract Camellia sinensis on serum 

glucose levels and liver enzyme markers in alloxan-induced diabetic rats. The results of the liver marker 

enzymes are an indicative of the functioning of the liver in diabetic state. 

The effects of the plant extract on these liver function indices are in varying doses administered to 

different groups of diabetic and normal rats to see also if the plant has a dose dependent effect. It also shows the 

effects of the plant extract on blood glucose level and total bilirubin under diabetic state and if it is as well dose 

dependent. 

Table 1 

Parameters Group 1 Group 2 Group 3 Group 4 Group 5 

AST (µ/L) 13.33 ± 4.37 29.00 ± 9.86a 24.00 ± 2.65 21.50± 1.50** 19.39 ± 7.53c,d 

ALT (µ/L) 11.67 ± 1.76 20.33 ± 4.67* 20.03 ± 0.83 16.50 ± 0.96c 15.63 ± 1.38c 

ALP (µ/L) 210.13± 3.50 285.30±3.38* 277.24±17.19 241.36±14.81c 244.72±11.96c 

Glc mmol/L) 10.67 ± 0.20 19.10 ± 0.08* 15.26 ± 1.06 14.97 ± 0.34c 14.73 ± 0.38c 

TB (mg/dL) 14.80 + 0.69 22.30 + 0.12* 19.65 + 0.65 16.82+ 0.87** 17.72+ 0.87** 

Results are Mean + SEM (n= 4), *Significantly different from group 1, ** Significantly different from group 2, c: 

Significantly different from group 2, d: Not significantly different from group 3 
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4. Discussion 

Hyperglycemia is strongly associated with diabetic complications and its effective control is an important goal in 

the management, treatment and prevention of diabetes. Camellia sinensis has been on the focus with great 

interest due to its beneficial properties in the prevention and treatment of human disease (Wakawa and Ira 2015). 

Several epidemiological and experimental studies have provided evidence that green tea has antioxidant activity, 

anticarcinogenic potential, antidiabetic activity and preventive effects towards cardiovascular disease 

(Shokrzadeh et al., 2009) and liver damage (Wakawa and Ira 2015) 

This study was carried out to determine the effects of Camellia Sinensis leaf extract on blood glucose 

level and some indices of liver function in diabetic rats. The table of results showed an observed relative increase 

in the levels of the parameters in group 2, which may be attributed to the diabetic state or the effect of alloxan 

used to induce diabetes in the rats. 

There is an observed decrease in the mean values of AST and ALT in groups 4 and 5 relative to the 

observed increase in diabetic induced rats. The administration of Camellia sinensis leaf extract also significantly 

reduced the level of glucose and total bilirubin in Group 4 and 5 

It was observed that pre-treatment of liver with the extract of Camellia sinensis caused a relative 

difference in the concentration of the marker enzymes and bilirubin concentration which is an index of jaundice 

(a condition indicating liver injury), possibly due to either increase production or decrease uptake by the liver, 

decrease conjugation and secretion from the liver or blockage of bile duct which might be as a result of toxicant 

administration (Wakawa and Ira 2015) 

The findings in this study clearly showed that the oral administration of green tea extract improved the 

levels glycemic control as observed in other studies (Wolfram et al 2006, Igarashi et al.2007). It was suggested 

that EGCG (epigallocatechin gallate) one of the catechins in Camellia sinensis, enhances oral glucose tolerance 

in severely diabetic mice (Wolfram et al 2006) 

The increase in insulin-stimulated glucose uptake, inhibition of the intestinal GLUT system and 

decrease in expression of genes that control gluconeogenesis are the possible mechanisms observed for the 

hypoglycemic effect of Camellia sinensis. Numerous studies have demonstrated that green tea and its constituent 

phytochemicals (catechins) possess antioxidative properties as they improve total antioxidant capacity, suppress 

destructive oxygen free radicals and prevent oxidative stress damage (Cabrera et al 2003, Mustata et al 2005, 

Nagao et al 2005, Juskiewicz et al 2008). It was demonstrated that green tea consumption increases the plasma 

total antioxidant activity and improves the actions of liver enzymes (Coimbra et al 2006)  

Thus in this study, it is observed that blood glucose level reduced significantly and the actions of liver 

enzymes improved.  

 

5. Conclusion 
From the above study and results, it shows that the oral administration of Camellia Sinensis leaf extract has a 

hypoglycemic effect and also maximizes the activities or functions of important liver enzymes. It also shows that 

the prolonged use and high consumption of this leaf extract will invariably cause hypoglycemia when not 

checked. Therefore, from the results, it might be safe to conclude that the Camellia Sinensis reduces blood sugar 

level. 

 

Reference 

Arulrayan, N., Rangasamy, S., James, E. and Pitchai, D. (2007). A database for medicinal plants used in the 

treatment of diabetes and its secondary complications. Bioinformation, 2, 22-23 

Brenton, H., LAc, C.H. and Hong, J.I .(2004.Camellia Sinensis (Cha) Use in Traditional Chinese Medicine. 

Acupuncture Today. The acupuncture of Oriental medicine news source. Am MPA media 

publication.Vol. 05, Issue 08 

Cabrera, C., Artacho, R. and Gimenez, R. (2006). Beneficial effects of green tea-a review. J. Am. Coll. Nutr., 

25(2): 79-99. 

Cabrera, C., Gimenez, R and Lopez, M.C. (2003). Determination of tea components with antioxidant activity. J. 

Agric. Food Chem., 51(15): 4427-35. 

Coimbra, S., Castro, E., Rocha-Pereira, P., Rebelo, I., Rocha, S. and Santos Silva, A. (2006). The effect of green 

tea in oxidative stress.;25:790-796. 

Dulloo, A., Seydoux, J., Girardier, L., Chantre, P. and Vandermander, J. (2000). Green tea and thermogenesis: 

interactions between catechin-polyphenols, caffeine and sympathetic activity. Int. J. Obesity, 2(252-8): 

56 

Fontes, C.F..L (2002). Diabetes. In: Poian, A.T., Carvalhoaves, P.C (Eds.), Hormone metabolism: 

Gupta, N.C., Singh, B., Bhakuni, D.S. (1969) Steroids and triterpenes from Alangium lamarckii, Allamanda 

cathartica, Abrus precatorius and Holoptelea integrifolia. Phytochemistry; 8: 791-792. 

Hwang, H.J., Kim, S.W., Lim, J.M., Joo, J.H., Kim H.O., Kim, K.M., Yun, J.W. (2005).Hypoglycemic effect of 



Journal of Natural Sciences Research                                                                                                                                                www.iiste.org 

ISSN 2224-3186 (Paper)   ISSN 2225-0921 (Online) 

Vol.6, No.7, 2016 

 

75 

crude expolysaccharides produced by a medicinal mushroom phellinusbaumii in streptozotocin-

induced diabetic rats. 

Igarashi, K., Honma, K., Yoshinari, O., Nanjo, F. and Hara, Y. (2007). Effects of dietary catechins on glucose

 tolerance, blood pressure and oxidative status in Goto-Kakizaki rats. 53:496-500. 

Juskiewicz, J., Zdunczyk, Z., Jurgonski, A., Brzuzan, L., Godycka-Klos, I. and Zary-Sikorska, E. (2008). Extract 

of green tea leaves partially attenuate streptozotocin-induced changes in antioxidant status and 

gastrointestinal functioning in rats; 28:343-349. 

Kao, Y.H., Hiipakka, R.A. and Liao, S. (2000). Modulation of obesity by a green tea catechin. American J. 

Clinical Nutrition, 72(5): 1232-34. 

Levites, Y., Mandel, S. and Youdim, M.B. (2003). Neuroprotection and neurorescue against a beta toxicity and 

PKC-dependent release of non-amyloid genic soluble precursor protein by green tea polyphenol (-) 

epigallocatechin-3-gallate. FASEB J., 17(8): 952-54. 

Mahesar, S.A., Kandhro, A.A., Cerretani, L., Bendini, A., Sherazi, S.T.H. and Bhanger, M.I. (2010). 

Determination of total trans-fat content in Pakistan cereal-based foods by SB-HATR FT-IR 

spectroscopy coupled with partial least square regression. Food Chem., 123: 1289-1293 

Mustata, G.T., Rosca, M., Biemel, K.M., Reihl, O., Smith, M.A., Viswanathan, A., Strauch, C., Du, Y., Tang, J., 

Kern, T.S. and Lederer, M.O. (2005). Paradoxical effects of green tea (Camellia sinensis) and

 antioxidant vitamins in diabetic rats. Diabetes. 54:517-526. 

Nagoa, T., Yumiko, K., Satoko, S., Shinichi, M., Tadashi, H., Yukitaka, T. and Ichiro, T. (2005). Ingestion of a 

tea rich in catechins leads to a reduction in body fat and malondialdehyde-modified LDL in men1,2,3. 

Am J Clin Nutr. 81(1) 122-129  

Pushparaj, P., Tan, C.H. and Tan, B.K.H. (2000). Effects of Averrhoa bilimbi leaf extract on blood glucose and 

lipids in streptozotocin-diabetic ratsJ. of ethnopharmacol. 72: 69-76. 

Sakanaka, S. (1997). Green tea polyphenols for prevention of dental caries. In "Chemical applications of Green 

Tea" (T. Yamamoto, L.R. Juneja, D.C. Chu and M. Kim, Eds.), CRC Press, Boca Raton, FL, pp: 87-

101. 

Shokrzadeh, M., Saeedi Saravi, S.S. and Mirzayi, M. (2009). Cytotoxic Effects of Ethyl Acetate Extract of 

Sambucus ebulus compared with Etopo -side on Normal and Cancer Cell Lines. Phcog. Mag. 5(20): 

316 -319 

Sohn, A.H., Schwartz, J.M., Yang, K.Y., Jarvis, W.R., Guglielmo, B.J. and Weintrub, P.S. (2010). Risk factors 

and risk adjustment for surgical site infections in pediatric cardiothoracic surgery patients. .Am J Infect 

Control.38(9):706-10 

Wakawa, H.Y. and Ira, M.D. (2015). Protective effects of Camellia sinensis Leaf Extract against Carbon 

tetrachloride-induced Liver Injury in Rats. Asian Journal of Biochemistry. 10(2) 86 - 92  

Wolfram, S., Raederstorff, D., Preller, M., Wang, Y., Teixeira, S.R., Rieqqer, C. and Weber, P. (2006). 

Epigallocatechin gallate supplementation alleviates diabetes in rodents.136:2512-2518. 

 

 


