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Antidiabetic and Free Radicals Scavenging Potential of
Euphorbia hirta Flower Extract
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Kumar, ez al.: Antidiabetic and Antioxidant Potentials of Euphorbia hirta

The present study was carried out to evaluate antidiabetic and iz vitro free radicals scavenging effects of flower
extract of Euphorbia hirta. The ethanolic and petroleum ether extracts (250 and 500 mg/kg) were orally tested for
21 days in alloxan induced diabetic mice and blood glucose level was measured with glucometer. Administration
of extract resulted in significant reduction in serum cholesterol, triglycerides, creatinine, urea, alkaline phosphatase
levels but high density lipoprotein levels and total proteins were found to be increased after treatments. Free radicals
scavenging effect of ethanolic extract was also evaluated by various antioxidant assays, including 1, 1-diphenyl-2-
picryl hydrazyl free radical scavenging activity, superoxide anion radical scavenging, nitric oxide scavenging, and
reducing power assay. It was compared with standard antioxidants compounds such as butylated hydroxyl anisole
and ascorbic acid. All the extracts showed antioxidant activity in all the tested methods.
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Diabetes mellitus is a metabolic disease characterized
by hyperglycemia resulting from defects in insulin
secretion, insulin action, or both. It is well
documented that chronic hyperglycemia of diabetes
is associated with long-term damage, dysfunction,
and eventually the failure of organs, especially the
eyes, kidneys, nerves, heart, and blood vessels!!!,
Synthetic antidiabetic agents can produce serious
side effects and they are not suitable for use
during pregnancy™. In view of the adverse effects
associated with the synthetic drugs and as plants
are safer, cheaper and much effective, conventional
antidiabetic plants can be explored®. Furthermore,
after the recommendation made by WHO on
diabetes mellitus, investigations on hypoglycaemic
agents from medicinal plants have become more
important™,

Euphorbia hirta (Euphorbiaceae), commonly known
as Dudhi is an annual hairy plant. It is abundant in
waste places along the roadsides and open grasslands.
It is native to India and Australial®. The E. hirta
have been reported to contain alkaloids, saponins,
flavonoids, tannins phenolic acids and amino acids!®.
Traditionally, it is used in treatment of gastrointestinal
disorders, bronchial and respiratory diseases, kidney
stones, diabetes and in conjunctivitis. It also exhibits
antipyretic, analgesic, antibacterial, anxiolytic,
anthelmintic, antifertility, antispasmodic, antifungal,
and antiinflammatory activities””). Our literature
survey revealed that there is no experimental evidence
of antidiabetic effect of the plant. Therefore, the
present study has been planned to investigate how
the ethanolic and petroleum ether flower extracts of
E. hirta influences lipid parameters in alloxan induced
diabetic mice.

All standard kits were purchased from Erba
diagnostics Mannheim Gambh, Germany. Blood
glucose level was measured using Elegance glucose
meter (CT-X10) of Convergent Technologies,
Germany. Alloxan was purchased from Loba Chemie
pvt. Ltd. Mumbai, India. All other chemicals used in
the study were of analytical grade.

Flowers of E. hirta were collected in the month of
September-October, 2008 from campus of Kurukshetra
University, Kurukshetra, India and were identified at
the Department of Botany, Kurukshetra University,
Kurukshetra, India. A voucher specimen of the plant
is preserved in the herbarium of the Faculty of
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Pharmaceutical Sciences, Kurukshetra University (No.
IPS/KUK/E-1/2009).

The flowers were washed with water and dried in
shade. The dried flowers were powdered by using
dry grinder and passed through sieve. This powder
was packed into soxhlet apparatus and extracted
successively with petroleum ether (60-80°) and ethanol
(yield 26.83 and 24.74% respectively). All the extracts
were dried at 45° in rotary evaporator to produce a
semisolid mass and stored in airtight containers in
refrigerator below 10°.

Albino mice of either sex, weighing about 30-
35 g were used in the experiment. Animals were
maintained under standard environmental conditions
i.e. ambient temperature of 22+2° and at 45-55%
relative humidity for 12 h, each of dark and light
cycle and fed with a standard pellet mice diet
obtained from Ashirwad Industries, Chandigarh, India
and water was supplied ad libitum. All the studies
were conducted in accordance with the Animal Ethical
Committee of the University.

Mice were made diabetic by a single intraperitoneal
injection of freshly prepared alloxan (150 mg/kg i.p.)
in sterile saline. Twelve days after alloxan injection,
animals shown blood glucose level >140 mg/dl were
considered as diabetic and used for the study. In the
experiment, mice were divided into seven groups of
six mice each.

Group I (Normal healthy control) received only
vehicle (Tween 80, 5% v/v). Group II (Diabetic
control) received vehicle only. In group III and IV
diabetic mice received petroleum ether flower extract
250 and 500 mg/kg respectively). In group V and VI
diabetic mice received ethanol flower extract (250 and
500 mg/kg respectively). Group VII was treated with
glibenclamide (10 mg/kg).

The mice were given extracts for 21 days once daily
by oral route using an intragastric tube. Blood glucose
levels were measured using blood glucose test strips
with elegance glucometer (Frankenberg, Germany) at
random on initial, seventh, fourteenth, and twenty first
day by taking blood samples from tail vein puncture
under light ether anesthesial'”.

After blood glucose estimation on day 21, whole
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blood was collected by cardiac puncture under
mild ether anesthesia from mice. Serum cholesterol,
triglycerides, HDL, VLDL and LDL were also
evaluated in normal and alloxan induced diabetic
mice. The total cholesterol is measured using
diagnostic kits, Boehringer Mannheim, Germany. Total
cholesterol and triglycerides were determined by the
method of Rifai et al.!''! HDL was measured by the
method of Burstein et al.'"” The VLDL cholesterol
was calculated using the formula (TG/5) mg/dl. The
serum LDL cholesterol was estimated by the method
of Friedwald et al.!¥

Serum creatinine, urea, alkaline phosphatase and
total proteins levels were also evaluated in normal
and alloxan induces diabetic mice. Serum urea and
creatinine were assayed by the method of Tomas,!'*!).
Total proteins!'® and alkaline phosphatase were
assayed by the method of Wilkinson et al.l'”)

Antioxidant activity of E. hirta (ethanolic flower
extract) was evaluated by following methods: DPPH
free radical scavenging activity!'®, superoxide radical
scavenging assay!!®?% nitric oxide scavenging
activity?!), and reducing power assay!??.

All the values of body weight, blood glucose
and biochemical estimations were expressed as
meanzstandard error of mean (SEM) and comparison
between the groups was made by student t- test. A
valve of p < 0.001 was considered significant.

Antidiabetic effect of the extracts on the blood glucose
levels of diabetic mice is shown in Table 1. Daily
treatment of flower extracts for three weeks led to a
dose dependent fall in blood glucose levels. Maximum
effect seems to reach after 15 days of treatment
and remains constant in third week. Administration
of alloxan led to elevation of blood glucose levels,
which was maintained over a period of three weeks.
As shown both extracts induced significant (p<0.001)
antidiabetic effects in dose-dependent fashion when
compared to the control group.

After 21 days, serum lipid profile was measured and
it was found that serum cholesterol and triglyceride
levels were decreased (p<0.01) by both the extracts
and glibenclamide as compared to diabetic control but
HDL level was found to be increased after treatments
(Table 2). Other biochemical parameters such as
serum creatinine, urea and alkaline phosphatase levels

TABLE 1: LONG TERM EFFECTS OF E. HIRTA EXTRACTS ON THE BLOOD GLUCOSE LEVELS IN NORMAL AND

DIABETIC MICE
Groups Blood glucose level (mg/dl)

Initial day Day 7 Day 14 Day 21
Normal control 72.25+0.89 73.5+1.0 73.75+0.86 75.5£1.58
Diabetic control 185+2.88 186.2+1.7 189.25+1.25 192.5+1.73
Petroleum ether extract (250 mg/kg) 193.7545.6* 175+5.8 162.7£3.1* 118.7524.4**
Petroleum ether extract (500 mg/kg) 175.5+1.4* 152.5+1.4 140.2+2.9** 110.5+1.7*
Alcoholic extract (250 mg/kg) 172.7+0.8 121+1.2** 105.5+1.8** 86.2+0.5**
Alcoholic extract (500 mg/kg) 182.245.7 133.5+3.7%* 124.5£2. 7% 88.2+1.2*
Glibenclamide (10 mg/kg) 194.75+2.84 156.5+5.95** 116.5+5.24* 83.75+4.5*
Each value is the mean +SEM. of 6 mice in each group, *p<0.05, **p <0.001
TABLE 2: EFFECT OF CHRONIC EXPOSURE TO E. HIRTA EXTRACTS ON LIPID PROFILE
Groups Cholesterol Triglycerides HDL Cholesterol VLDL Cholesterol LDL Cholesterol
Normal control 159.58+5.8 82.42+5.1 35+1.9 16.48+1.5 97.52+2.1
Diabetic control 257.83+14.6 250.62+12.7 30+1.2 50.12+1.4 177.71+7.4*
Pet. ether extract 182.9+11.8 199+5.9 35.6+2.1 39.8+2.5 107.5£1.5
(250 mg/kg)
Pet. ether extract 178.7+4.7* 188 4.7 39.2+1.4* 37.6£2.1 101.8+£3.7*
(500 mg/kg)
Ethanol extract 150.4+6.4 134+2.1 49.6x1.8 26.8+0.1* 84.3+3.2*
(250 mg/kg)
Ethanol extract 146.3+5.9 131+1.9 50.2+2.1 26.2+2.7* 80.8+1.8
(500 mg/kg)
Glibenclamide (10 mg/kg) 120.165.7* 102+6.5* 64.52+1.9 20.4+2.8* 35.24+5.4*

Values are expressed as mg/dl, Each value is the mean+SEM of 6 mice in each group, *p<0.01
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were found to be decreased whereas total proteins
were found to be increased after treatments (Table 3).

Normal healthy control was found to be stable in their
body weight but diabetic mice showed reduction in
the body weight. In this study, the decrease of body
weights was diminished by the extract treatments after
14 days of treatment (Table 4).

Both extracts of flower of E. hirta have significant
antioxidant activity compared to other well
characterized, standard antioxidant systems. Free
radical scavenging potential was assessed against
DPPH. The scavenging effect of alcoholic extract on
the DPPH radical was 50.2%, at a concentration of
250 pg/ml. The reductive capabilities of extract were
compared with ascorbic acid and BHA. The extract
showed dose dependent reducing power. In the nitric
oxide scavenging study, crude extract was checked
for its inhibitory effect on nitric oxide production.
The percentage inhibition of superoxide generation

by 250 pg/ml concentration of extract was measured
as 66.12%. The antioxidant activity of extract and
standard compounds were compared by using specific
in vitro methods (Table 5).

Traditional plant medicines are used throughout
the world for treatment of various diseases and
disorders. Worldwide, over 1200 species of plants
have been recorded as traditional medicine for
diabetes. Herbal drugs are prescribed widely because
of their effectiveness, less side effects and relatively
low cost!?). Therefore, investigation on such agents
from traditional medicinal plants has become more
important.

Euphorbia prostrata, the plant of same genus has
been reported to have hypoglycemic effect’!. Keeping
in view of this and traditional uses, the ethanolic
and petroleum ether extracts of E. hirta flowers were
investigated for its antidiabetic activity and long-term
effects on the body weights. Significant reduction of

TABLE 3: EFFECT OF CHRONIC EXPOSURE TO E. HIRTA EXTRACTS ON OTHER BIOCHEMICAL PARAMETERS

Groups Creatinine (mg/dl) Urea (mg/dl) Alkaline phosphatase  Total proteins (g/dl)
Normal control 0.61+ 0.1 24.24 +1.8 119.46+3.7 7.1+2.3
Diabetic control 1.53+0.1 72.00+2.4 351.406.2 4.3+4.62
Pet. ether extract (250 mg/kg) 0.79+0.6 50.46+3.9 270.2+5.9 5+0.3*
Pet. ether extract (500 mg/kg) 0.84+0.1 46+1.0* 240.6+6.4 5.3£2.3
Ethanolic extract (250 mg/kg) 0.59+0.5 42.2+1.4 151.2+4.9 4.8 +1.3
Ethanolic extract (500 mg/kg) 0.64+0.1 32.7£1.7¢ 147.9 £9.7 5.9+1.9*
Glibenclamide (10 mg/kg) 0.42+0.1* 30.00+3.2*% 110.27+3.9* 8.4+1.4*
Each value is the mean+SEM of 6 mice in each group, *p<0.01
TABLE 4: EFFECT OF E. HIRTA EXTRACTS ON THE BODY WEIGHT IN NORMAL AND DIABETIC MICE
Groups Change in body weight

Initial day Day 7 Day 14 Day 21
Normal control 27.3+1.9 27.96+1.5 31.11+3.8 28.59+1.1
Diabetic control 30.3x1.2 26.53+3.2 28.95+3.2 27.2+2.4
Petroleum ether extract (250 mg/kg) 25.6+1.8 24+1.7 21.7+2.0 25.6+3.2¢
Petroleum ether extract (500 mg/kg) 26.7+2.0 25.2+1.9 23.4+1.8 26.7+2.0*
Alcoholic extract (250 mg/kg) 27.3+2.0 24.6+1.7 22.5+1.7 27.3+2.4
Alcoholic extract (500 mg/kg) 28.8+1.7 26.7x1.5 24.5+1.5 28.8+2.1*
Glibenclamide (10 mg/kg) 26.2+1.8 27.7+2.0* 29.89+2.2 30.46+1.9*

Each value is the mean+SEM of 6 mice in each group, *p<0.01

TABLE 5: ANTIOXIDANT PROFILE OF E. HIRTA FLOWER EXTRACT

Sample Sample conc.

DPPH radical scavenging Superoxide anion

Percentage scavenging Reducing power activity?

(ug/ml) activity scavenging activity of nitric oxide (absorbance)
(% inhibition) (% inhibition)
Alcoholic extract 250 50.2+1.7* 66.12+1.5* 34.6+2.1% 0.540
Ascorbic acid 250 95.44+1.4* 69.16x1.6 39.86+2.1 0.292
BHA 250 88.05+1.0* 67.74+3.1* 30.89 +2.7* 0.248

2Increased absorbance indicates increased reducing power All values represent Mean+SEM,* p<0.01

536

Indian Journal of Pharmaceutical Sciences

July - August 2010



www.ijpsonline.com

blood glucose levels is observed in alloxan induced

Fitoterapia 2006;77:35-8.

: : . : . 7. Anonymous. The Wealth of India (Raw material). Vol. 4. New Delhi:
diabetic mice treated with E. hirta flower exract Counzil of Industrial and Scientific Research; 20())5. p. 113.
(p<0-001)- 8. Sood SK, Bhardwaj R, Lakhanpal TN. Ethnic Indian Plants in cure of

diabetes. Jodhpur, India: Scientific Publishers; 2005. p. 64-5.
The repeated administration of Eup horbia hirta extract 9. g(l)ig;beth1154/11\?\2.L Major Herbs of Ayurveda. China: Churchill Livingstone;
for a perlOd of 21 days resulted in a Slgnlflcant 10. Isah XB, Ibrahim YK, Abdulrahman EM, Ibrahim MA. The
decrease in lipid parameter levels of various tissues hypoglycaemic Activity of the aqueous extract of Stachytarpheta
when compared to the diabetic control. It is not angustifolia (Verbanaceae) in normoglycaemic and alloxan-induced

. . .. diabetic rats. Pak J Biol Sci 2007;10:137-41.

known whether E. hirta has a direct effect on llpldS 11. Rifai N, Bachorik PS, Albers JJ. Lipids, lipoproteins and
or the present hypolipidemia is achieved due to apolipoproteins. In: Burtis CA, Ashwood ER, editors. Tietz Textbook
controlled hyperglycemia. of Clinical Chemistry. 3rd ed. Philadelphia: WB Saunders Company;

1999. p. 809-61.

12. Burstein M, Scholnick HR, Morfin R. Rapid method for the isolation

Different studies have shown that Diabetes mellitus of lipoproteins from human serum by precipitation with polyanions. J
is associated with the increased formation of free Lipid Res 1970;11:583-95.

. . .. . 13. Friedwald WT, Levy RJ, Fredricken DS. Estimation of HDL-C in
radicals and decrease in antioxidant p otential. In both the plasma without the use of preparative ultracentrifuge. Clin Chem
insulin dependent and insulin independent diabetes, 1972;18:449.
there is increased oxidative stress®!. So, free radical 14. Tomas L. Clinical Laboratory Diagnostics. 1st ed. Frankfurt: TH-books

neine and antioxidant effect mayv be r nsibl Verlagsgesellschaft; 1998. p. 208-14.
scaYe g g a a' oxidant e .ec a.y © responsible 15. Tomas L. Clinical Laboratory Diagnostics. 1st ed. Frankfurt: TH-books
for its antidiabetic effect. It is possible that extract Verlagsgesellschaft; 1998. p. 366-74.
exert its effect by causing hypoglycemia. The exact 16 gietszW.cTextbookl(;g 6C]inical9Chemisty. 3rd ed. Philadelphia: WB
. 3 . - . . aunders Company; . p. 579.
meChanlsm of ant}dle}betlc activity 1s S.tlll unclear l.)ut 17.  Wilkinson JH,pBoitwell JIE, Winsten S. Evaluation of a new system
it may be due antioxidant and free radical scavenging for the kinetic measurement of serum alkaline phosphatase. Clin Chem
effect of the plant and presence of flavanoids, tannins s é969%15:487i\915-R N F dieal . o
: : . Sreejayan N, Rao . Free radical scavenging activity o
and other phenolic compounds in the extracts. curcuminoids. Drug Res 1996:46:169-71.
19. Nishikimi M, Rao NA, Yagi K. The occurrence of superoxide anion in
Thus, our study shows that oral administration of E. the reaction of reduced phenazine methosulfate and molecular oxygen.
hirta flower extracts in alloxan diabetic mice showed Biochem Biophys Res Commun 1972;46:849-53. . .

L. . e 20. Tlhami GI, Haci AA, Mehmet C. Determination of In vitro antioxidant
antidiabetic effects. The extracts also exhibit in and radical scavenging activities of propofol. Chem Pharm Bull (Tokyo)
vitro antioxidative effect. Further phytochemical and 2005;53:281-5.
pharmacological investigations are needed to isolate 21. Goylpfiarajan R, Ra'stogl S, Vgayakurpar M. Studies on antioxidant

. . . . . activities of Desmodium gangeticum. Biol Pharm Bull 2003;26:1424-7.
and ldentlfy the active constituents resp0n51b1e for 22. Oyaizu M. Studies on product of browning reaction prepared from
the activity. glucose amine. Jpn J Nutr 1986;44:307-15.

23. Mukherjee PK, Maiti K, Mukherjee K, Houghton PJ. Leads from
REFERENCES Izr(l)dolgl,ql (r)rge(liiczlgal plants with hypoglycemic potentials. J Ethnopharmacol
24. Alarcon-Aguilara FJ, Roman-Ramos R, Perez-Gutierrez S, Aguilar-
1. Grover JK, Yadav S, Vats V. Medicinal plants of India with antidiabetic Contreras A, Contreras- Weber CC, Flores-Saenz JL. Study of the anti-
potential. J Ethnopharmacol 2002;81:81-100. hyperglycemic effect of plants used as antidiabetics. J Ethnopharmacol

2. Rao BK, Kesavulu MM, Giri R, Rao CA. Antidiabetic and 1998;61:101-9.

hypolipidemic effects of Momordica cymbalaria Hook: Fruit powder 25. Nazirogjlu M, Butterworth P. Protective effects of moderate exercise

in alloxan diabetic rats. J Ethnopharmacol 1999;67:103-9. with dietary vitamin C and E on blood antioxidative defense
3. Kamboj VP. Herbal medicine. Curr Sci 2000;78:35-51. mechanism in rats with streptozotocin-induced diabetes. Can J Appl
4. WHO Expert Committee on Diabetes Mellitus, Technical reports series. Physiol 2005;30:172-85.

World Health Organisation, Geneva; 1980.

5. Rastogi RP, Mehrotra BN. Compendium of Indian Medicinal Plants. Accepted 25 August 2010

;/8(1).24. N;\;VODelhl, India: National Institute of Science Communication; Revised 1 April 2010

. p. 310. .
6. Hore SK, Ahuja V, Mehta G, Kumar P, Pandey SK, Ahmad AH. Effect Received 25 July 2009

of aqueous Euphorbia hirta leaf extract on gastrointestinal motility. Indian J. Pharm. Sci., 2010, 72 (4): 533-537
July - August 2010 Indian Journal of Pharmaceutical Sciences 537



