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ABSTRACT 

 Flavonoids, dietary antioxidant compounds may offer some protection against early-
stage diabetes mellitus and its associated complications. The present study aimed to evaluate the 
effect of rutin on overall health of patients with diabetes mellitus. The effects of rutin were tested 
by using it as a supplement with their regular medications. The total trial period was of 120 days 
conducted with a gap of 30 days each. It consisted of 30 patients aging between 40-50 years, 
having diabetes mellitus since last 5 years. These patients were given Rutin Tablets for 60 days. 
Fasting Blood Sugar (FBS), Body Mass Index (BMI), blood pressures, lipid profile, serum urea 
and creatinine, electrolytes, SGOT (serum glutamic oxaloacetic transaminase), SGPT (serum 
glutamic pyruvic transaminase) and Alkaline phosphatase (ALP) were measured at baseline and 
then after every 30 days. Rutin tablets were stopped for next 60 days. All of above parameters 
were again measured on 90th and 120th day. The results showed that rutin decreased the levels of 
FBS, systolic and diastolic blood pressure, HDL, Serum Urea and creatinine significantly 
(P<0.05), whereas significant increase (P<0.05) in  TGL, HDL, VLDL were seen. Decrease in 
the level of SGOT, SGPT, ALP and BMI is not significant. 
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 INTRODUCTION 
 
 Diabetes is a chronic disease which lasts lifelong. It is characterized by very high levels 
of sugar in the blood. Diabetes is caused by too little insulin, resistance to insulin, or both. Insulin 
is a hormone, which is produced by the pancreas to control blood sugar. When the food we eat is 
digested a sugar called glucose enters the bloodstream. It is the source of fuel for the body. It is the 
pancreas makes insulin. Insulin moves glucose from the bloodstream into muscle, fat, and liver 
cells, where it can be used as fuel. Diabetic people have high blood sugar as their body is not able 
to move sugar into fat, liver, and muscle cells to be stored for energy. (Pickup and Williams, 2003; 
Geevarghese, 2006). There are three major types of diabetes. Firstly Type 1 diabetes, the body 
makes little or no insulin. It is characterized by loss of the insulin-producing beta cells of the islets 
of Langerhans in the pancreas leading to insulin deficiency. It can occur at any age, but it is most 
often diagnosed in children, teens, or young adults. Secondly Type 2 diabetes mellitus is 
characterized by insulin resistance. It is combined with relatively reduced insulin secretion. 
Thirdly gestational diabetes mellitus occurs in about 2%–5% of all pregnancies. It improves or 
disappears after delivery. Gestational diabetes is fully treatable but requires careful medical 
supervision throughout the pregnancy. About 20%–50% of affected women develop type 2 
diabetes later in life. (Cooke and Plotnick, 2008; Buschard, 1991; Davidson, 2010). 
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 More than 190 million peoples have diabetes worldwide, 
which is expected to jump to 300 million by the year 2025. (Amos 
et al, 2010). Every year almost 32 million people die of diabetes 
across the world.  Diabetes is the fourth highest cause of death in 
most developed countries. It is the sixth leading cause of death in 
the United States. (Atlanta, 2002). In 2003 the five countries with 
largest number of persons with diabetes were India with 35.5 
million of diabetic patients, China with 23.8 million, the United 
states 16 million, Russia 9.7 million and Japan 6.7 million. 
(Kocova et al,1993). At present 36 million Indians are affected by 
diabetes which is expected to be 60 million by the year 2025. 
(King et al, 1998). 
 The most common complications in diabetes mellitus are 
abnormality in both glucose metabolism and lipid profile. If left 
untreated, diabetes damages several important systems in the body, 
and can even cause death. It can cause Cardiovascular Damage, 
Diabetic Neuropathy and Blindness, Kidney Disease and Kidney 
Failure, Diabetic Ketoacidosis etc. (Foster, 1988; Unger & Foster, 
1998) 
 Rutin is a good known member of the flavonoid family. 
Flavonoids are a group of naturally occurring compounds 
Flavonoids like rutin provide many powerful health -promoting 
benefits. (Kuhnau, 1999)  
 More specifically, flavonoids can act as potent 
antioxidants and effective antivirals, anti-inflammatory, and 
antihistamines. Rutin is found in fruits and fruit rinds, especially 
citrus fruits such as oranges, grapefruits, lemons, and limes. Rutin 
is also found in buckwheat seeds. (Hollman and Katan, 1998; 
Bravo, 1998). 
 Rutin harbors antioxidant properties which help to protect 
the body from cellular damage caused by free radicals. it helps to 
eliminate cholesterol from the body and increase elasticity of the 
arterial walls, which, in turn, promotes greater blood flow. It 
maintains healthy collagen, which keeps our skin healthy and firm.  
It also helps to increase capillary strength and to regulate their 
permeability. Rutin has anti-inflammatory and anti-carcinogenic 
properties. It is beneficial for chronic venous insufficiency, 
hypertension, infections, atherosclerosis, osteoarthritis, 
hemorrhoids, stroke prevention and high cholesterol. (Raghav et al, 
2006; Chu et al, 2000; Umboonnanonda et al, 2004; 
Kamalakkannan and Prince, 2006; Guardia et al, 2001; Hertog et 
al, 1993). 
 
RESEARCH DESIGN AND METHODS 
 The present study was carried out at Rajah Muthiah 
Medical College Hospital, Annamalai University, Annamalainagar. 
Thirty diabetic patients have been selected from the DIABETIC 
OP of Rajah Muthiah Medical College Hospital, Annamalai 
University, Annamalainagar, Tamilnadu by simple randomized 
sampling. 
 All of these thirty patients belong to rural area, who 
shares relatively similar life styles and physical activities. These 
patients are having normal blood pressure, normal total cholesterol. 
Elaborate and detailed information of each patient's age, sex, type 

and duration of diabetes mellitus, mode of treatment degree of 
blood glucose, blood pressure, and lipids profile are recorded.  
 All of these 30 patients are in the age group of 40-50 
years, who are having diabetes since last 5 years. These patients 
have fasting blood glucose level below 140 mg/dl. There is no 
alternation in their regular medication at least for the period of last 
six months.  
 Patients having complicated and other communicable 
diseases have been excluded from the trial. Patients having 
hypertension and Hypercholesterolemia have also been excluded 
from the study. 
 All of the parameters i.e. Fasting blood glucose levels, 
body mass index, blood pressures, lipid profiles, serum urea and 
serum creatinine, electrolytes, SGOT (serum glutamic oxaloacetic 
transaminase), SGPT (serum glutamic pyruvic transaminase) and 
ALP (Alkaline phosphatase) are noted both at baseline and then 
after every 30 days upto 60th day with rutin supplementation and 
thereafter up to 120th day after withdrawal of rutin 
supplementation. 
 These 30 patients are given Rutin supplementation 
Tablets in 500 mg caplets (RUTIN 500 mg, Natural Bioflavonoid, 
manufactured by Nutraceutical Corp., USA for 60 days to be taken 
once a day.  
 Blood Pressure was measured using a Standard Murcury 
Sphygomomanameter (ERKAMETER 3000, Wallmodal, Richard 
Kallmeyer, Nachforschung, Badtolz, Germany). Venous blood was 
collected after an overnight fast of at least 8 hours into Heparin 
Tubes. Total Cholesterol (TC), High Density Lipoprotein 
Cholesterol (HDL), Triglycerides (TGL), and Low Density 
ipoprotein Cholesterol were analyzed with RA-50 Semiautomatic 
analyzer (Bayer, Leverkusen, Germany). 
 Low Density lipoprotein (LDL) Cholesterol and very low 
density lipoprotein (VLDL) Cholesterol were calculated as 
follows: 
 

 VLDL-C = triglycerides/5 
 LDL-C = Total Cholesterol – (HDL-C + VLDL-C) 

 

 Height and Weight was measured using portable vertical 
measuring board and household scale respectively. Patients were 
weighed wearing light cloths and without slippers.  
 The Body Mass Index (BMI) was calculated on dividing 
weight in Kilograms by Square of height in meters. 
 The normal fasting blood sugar level is 70–110mg/dl. A 
Normal blood sodium level is 135–145 milli Equivalents/liter 
(mEq/L), or in international units, 135-145 mill moles/liter 
(mmol/L). The normal blood potassium level is 3.5-5.0 milli 
Equivalents/liter (mEq/L), or in international units, 3.5-5.0 milli 
moles/liter (mmol/L).The normal serum range for chloride is 98-
108 mmol/L.  
 A test for electrolytes includes the measurement of 
sodium, potassium, chloride, and bicarbonate. Electrolyte 
concentrations are similar whether measured in serum or plasma. 
Values are expressed as mmol/L for sodium, potassium, chloride, 
and bicarbonate. 
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Statistical Analysis 
 Graph Pad Instat Demo (Dataset1.ISD) software was used 
for the statistical analysis presented in the experiment. The 
experimental data were statistically analyzed using one-way 
analysis of variance (ANOVA), followed by Dunnett test for 
multiple comparisons versus control. Data were expressed as 
Mean±Standard Deviation. Differences were considered significant 
at P value of less than 0.05. 
 
RESULTS AND DISCUSSIONS 
 

 Rutin supplementation decreases the fasting blood glucose 
level significantly and its withdrawal reverses the levels back to 
pathologic levels which reflect it is needed to be supplemented 
throughout as a nutritional supplement.  The data are given as 
mean ± SD, for 30 patients. Differences were considered 
significant at p < 0.05.  
 Rutin supplementation decreases body mass index and its 
withdrawal reverses the levels back to pathologic levels, but the 
change is not significant. The data are given as mean ± SD, for 30 
patients. Differences were considered significant at p < 0.05. 
 Rutin supplementation have a significant declining 
tendency on both systolic and diastolic blood pressure and 
withdrawal reverses the levels back to pathologic levels. The data 
are given as mean ± SD, for 30 patients. Differences were 
considered significant at p < 0.05.  
 

 
Fig 1 Fasting Blood Glucose on Supplementation of Rutin Tablets and on 
withdrawal of Supplementation of Rutin Tablets. 
 

 
 
Fig 2 Body Mass Index on Supplementation of Rutin Tablets and on withdrawal of 
Supplementation of Rutin Tablets. 

 
Fig 3 Blood Pressure on Supplementation of Rutin Tablets and on withdrawal of 
Supplementation of Rutin Tablets. 
 

 
Fig 4 TC, TGL, HDL, LDL & VLDL on Supplementation of Rutin Tablets and on 
withdrawal of Supplementation of Rutin Tablets. 
 

 
Fig 5 Serum Urea & Serum Creatinine Levels on Supplementation of Rutin Tablets 
and on withdrawal of Supplementation of Rutin Tablets. 
 
 Rutin supplementation significantly increases TGL, HDL 
and VLDL and its withdrawal reverses the levels back to 
pathologic levels. Whereas rutin significantly decreases LDL level 
and its withdrawal reverses the levels back to pathologic levels. 
Though there is increase in total cholesterol, but the increase was 
not significant. The data are given as mean ± SD, for 30 patients. 
Differences were considered significant at p < 0.05. Rutin 
supplementation has decreased significantly the levels of serum 
urea and serum creatinin, whereas discontinuing the 
supplementation of rutin tablets from 60th day onwards increased 
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the level of serum urea and serum creatinine. The data are given as 
mean ± SD, for 30 patients. Differences were considered 
significant at p < 0.05. 
 Rutin supplementation significantly decreases sodium and 
potassium levels and its withdrawal reverses the levels back to 
pathologic levels. Whereas rutin significantly increases the level of 
chloride and its withdrawal reverses the levels back to pathologic 
levels. The data are given as mean ± SD, for 30 patients. 
Differences were considered significant at p < 0.05. Rutin 
supplementation though decreases the levels of SGOT, SGPT & 
ALP and its withdrawal too reverses the levels back to pathologic, 
but the change is not significant. The data are given as mean ± SD, 
for 30 patients. Differences were considered significant at p < 0.05.  

 
 

Fig 6 Electrolytes Levels on Supplementation of Rutin Tablets and on withdrawal 
of Supplementation of Rutin Tablets. 
 

 
 

Fig 7 SGOP, SGPT & ALP on Supplementation of Rutin Tablets and on withdrawal 
of Supplementation of Rutin Tablets. 
 
CONCLUSION 
 Insulin secretion from pancreatic β cells and insulin action 
on liver, muscle and other target tissues are controlled by blood 
glucose level. (Newgard and McGarry, 1995). Supplementation of 
Rutin tablets significantly reduced glucose levels. Rutin is a 
polyphenolic flavonoid, which could prompt the intact functional β 
cells to produce insulin and or protect the functional β cells from 
further deterioration, which is necessary for them to remain active 
and to produce insulin. (Kamalakkannan et al, 2006; Chakravarthy 
et al, 1980 ; Chakravarthy et al, 1983; Hii & Howell, 1985; Vessal 
et al, 2003; Coskun et al, 2005). Rutin supplementation decreased 
both the systolic and diastolic blood pressures. Rutin causes vaso-
relaxation in pre-constricted endothelium-intact rings, but not in 

aorta rings without endothelium. (Sheu et al, 2004; Chen et al, 
2002). 
 Supplementation of rutin tablets significantly decreased 
the levels of LDL cholesterol. An increase has been seen in HDL, 
whereas animal studies have shown a declining tendency of TGL 
and LDL and the HDL had increased significantly. But rutin 
increases the level of TGL in number of patients, which was not 
considered significant. Rutin have cholesterol-lowering effects, 
which has been observed in the studies conducted on chicken. (Da 
Silva et al, 2001). 
 Rutin supplementation also decreased serum urea and 
serum creatinine levels in patients with diabetes mellitus. This 
protective effect of rutin on the kidney may be caused by a 
modulation of metalloproteinase levels in the kidney and a 
reduction of plasma glucose levels. (Kamalakkannan et al, 2006)  
 Rutin supplementation has decreased the levels of SGPT, 
SGOT and ALP, the decrease was not significant. Increased levels 
of SGPT, SGOT & ALP are the indices of liver damage. Their 
concentrations in the blood are elevated as these enzymes leak out 
of liver cells in large quantities when the liver is damaged.  
 Rutin might inhibit (Cytochrome P450 Isoenzymes) CYPs 
and contribute favorably toward hepatoprotection. The in vitro and 
histopathological studies are direct evidence of efficacy of rutin as 
a hepatoprotectant and is a good supplement in liver diseases. 
(Tawta et al, 2000; Bear, 2000) 
  Consumption of foods and beverages containing 
flavonoids and also as supplementary tablets is useful to limit 
oxidative damage in the body. Further experimental and clinical 
studies are required before rutin could be used as a supplement for 
the treatment diabetes mellitus and its various other associated 
complications.  
  
REFERENCES 

 
Amos AF, McCarty DJ, Zimmet P.  The rising global burden of 

diabetes and its complications: estimates and projections to the year 2010.  
Diabet Med 1997; 14: S7-S85. 

Bear WL, Teel RW. Effects of citrus phytochemicals on liver 
and lung cytochrome P450 activity and on the in vitro metabolism of the 
tobacco-specific nitrosamine NNK. Anticancer Res 2000; 20: 3323-3329. 

Bravo L, Polyphenols: chemistry, dietary sources, metabolism 
and nutritional significance. Nutr. Rev., 1998; 56: 317–333. 

Buschard K. The functional state of the beta cells in the 
pathogenesis of insulin–dependent diabetes mellitus. Autoimmunity 1991; 
10: 65-69. 

Chakravarthy BK, Gupta S, Gambhir SS, Gode KD. Pancreatic 
beta-cell regeneration—a novel antidiabetic mechanism of Pterocarpus 
marsupium Roxb. Indian J Pharmacol 1980; 12:123–127. 

Chakravarthy BK, Gupta S, Gode KD. Functional β cell 
regeneration in the islets of pancreas in alloxan induced diabetic rats by 
(−)-epicatechin. Life Sci 1983; 31:2693– 2697. 

Chen WM et al, Experimental study on inhibitory effect of rutin 
against  
platelet activation induced by platelet activating factor in rabbits. 
Zhongguo Zhong Xi Yi Jie He Za Zhi; 2002;22(4):283-5. 

Chu YH, Chang CL, Hsu HF. Flavonoid content of several 
vegetables and their antioxidant activity. J Sci Food Agric, 2000; 80:561-
566. 

Cooke DW, Plotnick L (November 2008). "Type 1 diabetes 
mellitus in pediatrics". Pediatr Rev 29 (11): 374–84 



Journal of Applied Pharmaceutical Science 01 (08); 2011: 227-231 

 

Coskun O, Kanter M, Korkmaz A, Oter S. Quercetin, a 
flavonoid antioxidant, prevents and protects streptozotocin-induced 
oxidative stress and _-cell damage in rat pancreas. Pharmacol Res, 2005; 
1:117–123. 

Da Silva RR et al, Hypocholesterolemic effect of naringin and 
rutin flavonoidsArch Latinoam Nutr. 2001; 51(3):258-64. 

Diabetes mellitus: diagnosis and treatment, Wiley medical 
publication John Wiley & Sons Medical Publication, Mayer B. Davidson, 
2nd Edition, 2010, Page:1-27 

Foster DW. Diabetes Mellitus. In: Braunwald E, Isselbacher KJ, 
Pewtersdorf RG,  Harrison’s principles of internal medicine. 11th ed.  New 
York: McGraw-Hill 1988; 1778-1781. 

Guardia; et al.; Juarez, AO; Pelzer, LE . Anti-inflammatory 
properties of plant flavonoids. Effects of rutin, quercetin and hesperidin on 
adjuvant arthritis in rat. Il Farmaco, 2001; 56 (9): 683–7 

Hertog MG, Feskens EJ, Hollmann PC, Katan MB, Kronthout 
D. Dietary antioxidant flavonoids and risk of coronary heart disease: the 
Zutphen elderly study. Lancet 1993; 342:1007-1011. 

Hii CST, Howell SL. Effects of flavonoids on insulin secretion 
and 45Ca+2 handling in rat islets of Langerhans. J Endocrinol 1985; 
107:1–8. 

Hollmann, P.C.H. and Katan, M.B, Bioavailability and health 
effects of dietary flavonoids in man. Arch. Toxicol., 1998; 20:237–240. 

John C Pickup, Gareth Williams, Text Book of Diabetes, 3rd 
Edition, Blackwell Publishing, 2003:20-50 

Kamalakkannan N et al, The influence of rutin on the 
extracellular matrix in streptozotocin induced diabetic rat kidney.. J Pharm 
Pharmacol, 2006; 58(8):1091-8.  

Kamalakkannan N, Prince SM. Antihyperglycemic and 
antioxidant effect of rutin, a polyphenolic flavonoid, in streptozotocin-
induced diabetic Wistar rats. Basic Clin Pharmacol Toxicol, 2006; 
98(1):97-103. 

Kamalakkannan N, Stanely Mainzen PrinceP. The 
antihyperglycaemic and antioxidant effect of rutin, a polyphenolic 
flavonoid, in streptozotocin-induced diabetic Wistar rats. Basic Clin 
Pharmacol Toxicol, 2006; 98:97–103. 

King H, Aubert RE, Herman WH. Global burden of diabetes, 
1995-2025: prevalence, numerical estimates, and projections.  Diabetes 
Care, 1998; 21:1414-1431. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Kocova M, Trucco M, Konstantinova M. A cold spot of IDDM 
incidence in Europe: Macedonia. Diabetes care, 1993; 16:1236-1240. 

Kuhnau, J., The flavonoids: a class of semi-essential food 
components: their role in human nutrition. World Rev. Nutr. Diet, 1999; 
24:177–191. 

Newgard CN, McGarry JD. Metabolic coupling factors in 
pancreatic beta-cell signal transduction. Annu Rev Biochem, 1995; 
64:689–719. 

P J Geevarghese, A handbook for diabetes, 2nd Edition, 
K.M.Varghese Company, 2006; 4-8. 

Raghav SK, Gupta B, Agrawal C, Goswami K, Das HR, Anti-
inflammatory effect of R. graveolens L. in murine macrophage cells. J 
Ethnopharmacol, 2006; 104:234-239. 

Sheu JR et al, Mechanisms involved in the antiplatelet activity 
of rutin, a glycoside of the flavonol quercetin, in human platelets. J Agric 
Food Chem. 2004; 52(14):4414-8. 

Stanley MainzenPrince P et al, Rutin improves glucose 
homeostasis in  streptozotocin diabetic tissues by altering glycolytic and 
gluconeogenic enzymes. J Biochem Mol Toxicol. 2006; 20(2):96-102. 

Sumboonnanonda K, Lertsithichai P., Department of Surgery, 
Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok 
10400, Thailand., Clinical study of the Ginko biloba--Troxerutin-
Heptaminol Hce in the treatment of acute hemorrhoidal attacks. J Med 
Assoc Thai, 2004; 87(2):137-142. 

Tawta M, Ikeda M, Kodama Y, Aida K, Onaya T. A type 2 
diabetic patient with liver dysfunction due to human insulin. Dabetes Res 
Clin Pract, 2000; 49:17–21 

The Centers for Disease Control and Prevention.  National 
diabetes fact sheet: general information and national estimates on diabetes 
in the United States, 2000.  Atlanta, GA : U.S. Department of Health and 
Human Services, Centers for Disease Control and Prevention, 2002. 

Unger RH, Foster DW. Diabetes mellitus. In Williams Textbook 
of endocrinology. Wilson JD, Foster DW, Kronenberg HM, Larsen PR. 
Eds., Philadelphia, Saunders, 1998; 973-1059. 

Vessal M, Hemmati M, Vasei M. Antidiabetic effects of 
quercetin in streptozotocin-induced diabetic rats. Comp Biochem Physiol 
Part C, 2003; 135:357–364. 

 


