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Abstract

El Naggar EM.B., L. Barto§ikova, M. Zemli¢ka, E. Svajdlenka, M. Rabiskova, V.
Strnadova J. Necas: Antidiabetic Effect of Cleome droserifolia Aerial Parts: Lipid Peroxidation-
Induced Oxidative Stress in Diabetic Rats. Acta Vet. Brno 2005, 74: 347-352.

The present study aims to investigate the antidiabetic as well as the effect on lipid peroxidation
of three different doses (50, 100, and 200 mg/kg) of Cleome droserifolia aerial parts methanolic
extract in comparison with glibenclamide in alloxan-induced diabetic rats.

Forty-two rats (35 diabetic and 7 normal) were included in this study. Oral administration of 100
and 200 mg/kg of the methanolic extract for 3 weeks significantly (P < 0.05) restored the blood
glucose level, plasma malondialdehyde and urine sugar to near the physiological values whereas
the effect of 50 mg/kg was not significant.

Furthermore, from the HPLC chromatograms, we identified the presence of three flavonoids
(quercetin, kaempferol, and isorhamnetin) together with three phenolic acids (sinapinic acid,
ferulic acid and 4-coumaric acid) which may explain at least in part some of the antidiabetic and
antioxidative properties observed in this study.

Antidiabetic, antiperoxidative, malondialdehyde, flavonoids, phenolic acids, HPLC, alloxan,
diabetes, rats

Since the availability of insulin and oral hypoglycemic drugs, traditional drugs for diabetes
have almost declined. Sulfonylurea and metformin are valuable treatments for hyperglycemia
in NIDDM but they are often unable to lower glucose concentrations to within the normal
range, or to reinstate a normal pattern of glucose homeostasis (Bailey et al. 1998).

The use of these drugs is restricted by their pharmacokinetic properties, secondary failure rates,
and accompanying side effects (Melander etal. 1988; De Smet 1997) and the World health
organization expert committee on diabetes has listed as one of its recommendations that traditional
methods of treatment for diabetes should be further investigated (WHO Expert Committee).

Despite efforts to control blood glucose, tissue and organ damage are cumulative over
many years in most diabetic patients. Since varying degrees of hyperglycemia are virtually
unavoidable in diabetes, these patients should in theory benefit from supplementation with
potent direct antioxidants.

However, hyperglycemia-induced oxidative stress ultimately leads to tissue damage has
advanced considerably in recent years. Effective therapeutic strategies to prevent or delay
the development of this damage remain limited and the American Diabetes Association
recommended that antioxidant therapy needs to be improved either older antioxidants such
as vitamin E, L. A. (lipoic acid), and NAC (N-acetyl-i-cysteine) needs to be reformulated,
or newer antioxidants need to be identified (Evans et al. 2003).

Plants constitute an important source of active natural products, which differ widely in terms
of structure and biological properties. They have a remarkable role in the traditional medicine

Address for correspondence:

PharmD. El-Moataz Bellah El-Naggar Phone: +420 541 562 724
Department of Human Pharmacology and Toxicology Fax:+420 541 240 605
Pharmaceutical Faculty, Veterinary and Pharmaceutical University, E-mail: elmoatazpharm@hotmail.com

Palackého 1-3, 612 42 Brno, Czech Republic. http://www.vfu.cz/acta-vet/actavet.htm



348

in different countries. The protective effects of plant products are due to the presence of several
components, which have distinct mechanisms of action; some of them are enzymes and proteins
and others are low molecular weight compounds such as vitamins, carotenoids, flavonoids
(Zhang and Wang 2002), anthocyanins and other phenolic compounds (Sanchez-Moreno
etal. 1998). It is of interest in the context of flavonoid chemistry that attempts to “improve upon
nature” have generally failed. This review considers the current status of scientific and medical
research in the use of traditional plant treatment for diabetes mellitus.

More than 400 different plant and plant extracts have almost been described for the
treatment of diabetes throughout the world, but only a small number of these have received
scientific and medical evaluation to assess their efficacy (De Smet 1997). Among these
plants the Egyptian plant, Cleome droserifolia, which is currently used in the Egyptian
folklore medicine for the treatment of diabetes mellitus. Meanwhile, the lack of scientific
evidence about its efficacy initiated the need of this study, in order to justify its usage or to
enlighten the users about its inefficacy.

This study and its course were approved and monitored by the Ethical Committee of the
University of Veterinary and Pharmaceutical Sciences. The state of health of all animals was
regularly examined several times a day both during the period of the acclimation of the
animals and during the whole course of the experiment by the working team whose members
are holders of the Certificate on Professional Competence issued by the Central Commission
for the Animal Protection Pursuant to § 17 of the Act on Protection of Animals against
Cruelty (No. 246/1992 Coll.) of the Czech National Council.

Materials and Methods

Cleome droserifolia aerial parts were collected from Arish, North Sinai, Egypt, identified by the Department of
Botany, Faculty of Science, Alexandria University. The plant extract was prepared by the Pharmacognosy
Department, Faculty of Pharmacy, Veterinary and Pharmaceutical University, Brno.

Extraction was performed in methanol using Soxhlet extractor until complete exhaustion of the plant material.
Methanol then was removed via rotavapour at 40-50 °C under reduced pressure. Extracted yields were determined
from the original weight of the ground sample before extraction over the weight of extract following rotoevaporation.

Three different concentrations of the extract were prepared at a doses of (50 mg/kg, 100 mg/kg and 200 mg/kg)
using DMSO and water in a ratio of (0.2:0.8) respectively.

This study was performed on male laboratory rats of the Wistar SPF line (AnLab s.r.o., Brno), of identical age
(4 months) and comparable weight (250 £ 15g). The animals were placed individually in glass metabolic cages, fed
a standard diet (Diet for small laboratory animals SPF M1) and given water ad libitum. After the time necessary for
acclimation, rats were injected intraperitoneally with freshly prepared solution of alloxan monohydrate in normal
saline at a dose of 150 mg/kg BW (L.Al-Shamaony etal. 1994).

Because alloxan is capable of producing fatal hypoglycemia as a result of massive pancreatic insulin release, rats
were treated with 20 % glucose solution (5-10 ml) orally after 6 hr. The rats then were kept for the next 24 hr on
5% glucose solution bottles in their cages to prevent hypoglycemia (Gupta et al. 1984).

After 2 weeks, rats with moderate diabetes that exhibited glycosuria and hyperglycemia (i.e. blood glucose
concentration 11-17 mmol/l) were included in the experiment.

Forty-two rats (35 diabetic and 7 normal rats) were included. Diabetic rats were divided into 5 groups (each
include seven rats).

Group 1: Normal untreated rats

Group 2: Diabetic control rates received 1 ml of the solvent.

Group 3: Diabetic rats received 50 mg/kg body weight

Group 4: Diabetic rats received 100 mg/kg body weight

Group 5: Diabetic rats received 200 mg/kg body weight

Group 6: Diabetic rats received glibenclamide (600 pg/kg body weight)

The plant extracts and the drug glibenclamide were given once daily using an intragastric tube for 3 weeks in
atotal volume of 1 ml of the solvent. Fasting blood glucose level was measured regularly using glucometer (before,
during and after the experiment). Urine was checked daily for the presence of glucose using Glucophan urine strips
(Pliva- Lachema Czech Republic).

At the end of the experiment, the animals were deprived of food overnight, anaesthetized by the intramuscular
injection of (0.5 ml 2% Rometar® + 10 ml 1% Narkamon®) in a dose of 0.5 ml/100 g of the body weight and then
subsequently exsanguinated by blood collection from the left ventricle. Blood were collected in tubes containing
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potassium oxalate and sodium fluoride solution for the estimation of malondialdehyde spectrophotometrically
using TBARs method (Kosugy et al. 1989).

For identification of some of the major components, High Performance Liquid Chromatography was performed
using the methanolic extract before and after hydrolysis with HCI. Spectra of the compounds identified were then
compared with their standard spectra measured on the same method. The HPLC (HP 1100) system consists of
quaternary pump, autosampler, thermostatic column compartment, diode array detector, fluorescence detector and
electrochemical detector. The analytical column was C18 Supelcosil ABZ+ plus, 15 cm x 4.6 mm, 3pm. Mobile
phase consisted of two eluents, (A) acetonitrile and (B) 0.2 % formic acid. Separation of compounds was carried
out with gradient elution profile: 0 min, 10:90; 36 min, 100:0; 40 min, 100:0. Chromatography was performed at
30 °C with a flow-rate of 1.0 ml/min, and detection was at 254 nm for DAD, at ex. 254 nm, em. 410 nm for
fluorescence detector and at 0.5 V for electrochemical detector.

The statistical analysis was performed using SPSS 10/windows. Student 7-test was used to compare means of
different variance. The statistical difference was considered as significant at P < 0.05.

Results
Concentrations of blood glucose (mmol/l) and urine glucose are presented below.
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Fig. 1. Blood glucose levels [values are given as mean (mmol/l) in each group] of normal and experimental group’s
before and after alloxan administration, and after treatment with Cleome droserifolia methanolic extracts and
glibenclamide for 3 weeks

Table 1. Changes in levels of blood and urine glucose of normal and experimental animals

Blood Blood Blood Percent
Experimental groups glucose glucose glucose Paired Change in
level before level after level after t-test blood
alloxan alloxan treatment glucose
Normal (intact group) 5.44+091 5.18+0.74 492+0,72 | Nonsignificant
Diabetic control 6.06+0.85 1443 +231 13.40£2.09 | Nonsignificant -
(+++) (+++)
Diabetic + 50 mg of plant extract 6.20+1.00 13.93+1.35 12.63+0.89 | Nonsignificant  (-5.74%)
++ ++
Diabetic + 100 mg of plant extract | 5.80+0.57 14.47+0.58 8.62+1.43 P<0.05 (-35.67%)
() *)
Diabetic + 200 mg of plant extract | 5.80+0.80 1433+ 1.76 7.93+0.87 P<0.05 (-40.82%)
(+++) (+)
Diabetict+Glibenclamide (600 mg/kg) | 5.82+0.79 14.28 +1.85 8.22+3.12 P<0.05 (-38.65%)

Values are expressed as mean (mmol/l) = S.D.
Values in parentheses indicated the percentage lowering of blood glucose in comparison with diabetic control.
Diabetic control was compared with normal: P < 0.05.
Each experimental group was compared with its corresponding value before and after treatment: P < 0.05.
Experimental groups were compared with diabetic control: P < 0.05.

(+++) indicates more than 1% glucose in urine and (+) indicates traces
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Fasting blood glucose was significantly higher in alloxan diabetic rats as compared to
control values using t-test at 0.05% level of significance (P < 0.05). The mean = S.D. of the
control group was 5.18 £ 0.74 (mmol/l), while that of the alloxan diabetic groups was
14.28 £ 1.57 (mmol/l).

The administration of the extract (in the doses of 100mg/kg and 200 mg/kg) and
glibenclamide to diabetic rats significantly restored the level of blood glucose to near normal
level when compared with its corresponding value before and after treatment (P < 0.05)
using paired t-test at 0.05% level of significance. They were also able to reduce the excretion
of sugar in urine to a significant extent. The administration of the extract at dose of 50 mg/kg
to diabetic rats did not show significant effect on both blood glucose and urine sugar levels.
The percentage decrement of the fasting blood glucose level observed for glibenclamide,
100 mg/kg and 200 mg/kg of the extract after 21 days of oral administration were 38.65%,
35.67% and 40.82%, respectively.

Table 2 . Effect of Cleome droserifolia extracts and glibenclamide on the plasma malondialdehyde level
(mmol/l) of experimental animals after treatment for 3 weeks

Experimental groups MDA (mmol/l)
Normal (intact group) 0.98 +0.70%*
Diabetic control 3.40+0.93*
Diabetic + 50 mg of plant extract 2.07+0.97 n.s
Diabetic + 100 mg of plant extract 1.43+£0.57*
Diabetic + 200 mg of plant extract 1.11+0.13%*
Diabetic + Glibenclamide (600 pg/kg) 1.29+£0.49*

Values are expressed as mean (mmol/l) + S.D.

Diabetic control was compared with normal: *P < 0.05.

Experimental groups were compared with diabetic control: *P < 0.05.

Values are statistically significant at *P < (.05 and n.s. (not significant) as compared with the respective control.
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Fig. 2. Plasma MDA levels [values are given as mean (mmol/l) in each group] of normal and experimental groups
after 21 days of treatment of the experimental animals with Cleome droserifolia methanolic extracts and glibenc-
lamide

A marked increase in the level of MDA was observed in diabetic control rats as compared
with normal group. Treatment with the methanolic extract at doses of (100 and 200 mg/kg)
and glibenclamide for 3 weeks significantly (P < 0.05) reduced the level of plasma MDA
levels as compared to diabetic control. The extract at a dose of 50 mg/kg do not show
significant difference.
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The HPLC chromatograms obtained from the methanolic extract before acidification
(Plate I11, IV) show that the major compounds have a typical flavonoids spectra and retention
time similar to that of glycosides. After hydrolysis, we identified the peaks of quercetin,
kaempferol and isorhamnetin as well as that of three phenolic acids sinapinic, ferulic and 4-
coumaric acid.

Discussion

The use of traditional medicine and medicinal plants in most developing countries, as
anormative basis for the maintenance of good health, has been widely observed (Tiwai and
Madhusudan Rao 2002). Free radicals induced lipid peroxidation has been associated
with a number of disease processes including diabetes mellitus (Feillet-Coudray et al.
1999). The present study was conducted to study the antidiabetic and the antiperoxidative
activity of Cleome droserifolia in alloxan diabetic rats as well as to provide an introductory
approach for the evaluation of its traditional preparation in order to scientifically validate
the therapeutic preparation of this plant in the control of diabetes.

In all the experimental groups prior to alloxan administration, the basal levels of blood
glucose of the rats were not significantly different. However, 14 days after alloxan
administration, blood glucose levels were significantly higher in the rats selected for the
study. The oral administration of Cleome droserifolia extract at the doses of 100 mg/kg
and 200 mg/kg significantly decreases both blood glucose and urine sugar levels to near
normal in alloxan diabetic rats. The percentage decrease in blood sugar level of the
methanolic extract at the dose of 200 mg/ kg was more significant than that of
glibenclamide.

In agreement with previous studies (Kakkar et al. 1998), the induction of diabetes in rats
with alloxan resulted in an increase in lipid peroxidation (TBARS), an indirect evidence of
intensified free radical production. Most of the tissue damage is consider being free radicals
mediated by attacking membranes through peroxidation of unsaturated fatty acids. The
present finding indicates significantly increased lipid peroxidation in rats exposed to alloxan
and its attenuation by Cleome droserifolia extract oral administration at the doses of 100 and
200 mg/kg. The antiperoxidative effect of the methanolic extract at the dose of 200 mg/kg
shows more significant effect than that of glibenclamide.

The primary identification of the previously mentioned glycosidic flavonoids and their co-
existence with these phenolic acids may explain at least in part some of the antidiabetic and
antioxidative properties of this extract. Our findings are in agreement with those reported by
(Fushiya et al. 1999).Who was able to identify, separate and study the suppressive effect
of two new flavonoids from Cleome droserifolia on the NO (Nitric oxide) production in
activated macrophages in vitro.

In conclusion, the methanolic extracts of Cleome droserifolia at the doses of 100 and 200
mg/kg were found to exhibit a significant antidiabetic and antiperoxidative activity in
alloxan diabetic rats. Such effects can be explained at least in part by the presence of the
previously mentioned flavonoids and phenolic acids. Further, pharmacological studies and
phytochemical investigations are in progress in our laboratories in order to isolate, purify,
elucidate and explore the mechanism of action of the active ingredient(s) or at least the most
active purified fraction responsible for the antidiabetic and antiperoxidative activity
observed in this study.

Antidiabeticky efekt nadzemnich ¢asti Cleome droserifolia
u diabetickych potkanu za oxidativniho stresu

Cilem piedloZené studie bylo sledovani antidiabetického a antioxida¢niho efektu 3
riznych davek (50, 100 a 200 mg/kg) methanolického extraktu z nadzemnich ¢asti Cleome
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droserifolia na laboratorni potkany s alloxanem navozenym diabetes mellitus. Bylo pouZito
42 potkant a ti¢inek byl porovndvan s glibenklamidem. Perordlni poddvani methanolického
extraktu jednou denné v davkach 100 a 200 mg/kg po dobu 3 tydni signifikantng (P<0.05)
snizuje hladinu glukosy a malondialdehydu v plazmé a glukosy v moci. Davka extraktu
50 mg/kg nevykdzala signifikantni vliv ani na jeden ze sledovanych parametri.

Pomoci HPLC byly v methanolickém extraktu Cleome droserifolia identifikovany
3 flavonoidy (kvercetin, kempferol a isorhamnetin) a 3 fenolické kyseliny (sinapova,
ferulovd a 4-kumarovd), které jsou ziejmé alespon ¢astecné zodpovédné za zjiSt€énou
antidiabetickou a antioxidacni aktivitu.
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Plate 11T
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Fig. 3. HPLC- UV spectra of the major flavonoids present in the extract. Each compared
with its standard spectra using the same method.

z
e
3

70
60
50
40
30
20

o

*DAD1, 17.351 (83.2 mAU, - ) Ref=16.711 & 20.243 of CLEO0004.D

*Quercetin (Lachema)

A. Quercetin at retention time 17.35 min

—
200 300

—
400

*DAD1, 19.609 (150 mAU, Apx) Ref=16.711 & 20.243 of CLEO0004.D

Norm

140
120 4
100

80
eo—f
4o—f
2o—f

0

Kaempferol (Fluka96%)

B. Kaempferol at retention time 19.61 min

*DAD1, 18.703 (161 mAU, - ) Ref=18.526 & 19.313 of CLEO0004.D
*Isorhamnetin (Fluka97%)

z
S
3

140

120

100

80

60

o

—
200 300

—T—
400

T
500

T
700

n
o
<]

C. Isorhamnetin at retention time 19.06 min

T
300

T
400

T
500

T
600

T
700

nm



Priloha Acta 3/2005 23.9.2005 11:14 Strénka 4

Plate IV

Fig. 4. HPLC- UV spectra of the major phenolic acids present in the extract. Each com-
pared with its standard spectra using the same method.
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