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ABSTRACT

The methanolic extract of Cleome paradoxa B.Br. and its different fractions (viz. hexane, chloroform, ethyl acetate and n-butanol)
were tested for their antidiabetic activities. The ethyl acetate and hexane fractions exhibited the highest activities, which further
subjected to chemical investigation. This study resulted in isolation of two compounds from the ethyl acetate fraction and three
compounds from the hexane fraction. These compounds were identified using different spectroscopic methods as quercetin,
quercetin-3-O-B-D-glucopyranoside (isoquercetrin), a-amyrin, sitgmasterol and sitgmasterol-3-O-B-D-glucpyranoside. The major

compound isolated from ethyl acetate fraction, isoquercetrin, was assessed for its antidiabetic activity.
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INTRODUCTION

Different species of Cleome were reported to posses
analgesic (1), anti-inflammatory (2), anticonvulsant (3),
antioxidant (4), anthelmintic (5), antibacterial (6, 7) and
insecticidal activities (8). Cleome droserifolia growing in
Egypt exhibited antidiabetic activity (9). Certain species
of Cleome contain essential oils (10, 11) that show
insect repellent activity (12). Classes such as flavonids
(8, 13) alkaloids (8, 14), sterols (8), sesquiterpenes
and triterpenes (15) are the main active constituents
isolated from different species of genus Cleome.
Reviewing the available literature, nothing was found
concerning the chemical or the biological investigation
of Cleome paradoxa B.Br. The present study is aiming to
investigate its antidiabetic activity and its main chemical
constituents.
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MATERIALS AND METHODS

General

Electro-thermal 9100 was used for determination of
melting point, were incorrected. Shimadzu-IR -435
and Beckman Du-7 spectrophotometers were used for
recording IR and UV spectra, respectively. NMR analysis
was measured on 'H NMR (300 MHz), *C NMR (75
MHz): Varian Mercury-VX-300 spectrometer. TLC was
performed on precoated silica gel plates using solvent
systems S: n-hexane-HtOAc (4:1); S,: CHCI,-MeOH
(9:1) and S;; CHCI-MeOH (4:1), the chromatograms
were visualized under UV light (at 254 and 366 nm)
before and after exposure to ammonia vapour, as well
as spraying with anisaldehyde-sulphuric acid spray
reagent.
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Plant material

The aerial parts of Cleome paradoxa B.Br. were collected
from Madina-Southwards, Kingdom of Saudi Arabia,
in November 2005 and was identified by staff of
the Biology Department, Faculty of Science, King
Abdulaziz University, Jeddah, Kingdom of Saudi Arabia.
A specimen was deposited in the herbarium of the Faculty
of Pharmacy, King Abdulaziz University, Jeddah, Saudi
Arabia (# CP 1039).

Test animals

Sprague Dawley rats (100-150 g) were obtained from the
animal house of National Research Center, Dokki, Giza,
Egypt. They were maintained in standard environmental
conditions of temperature (25 £ 2 °C), relative humidity
(55 * 10%) and they were kept in cages and maintained
in well-ventilated room under natural light and dark cycle.
They were fed with standard rat diet and water ad /ibitum.

Extraction

Dried aerial parts of C. paradoxa (750 g) were extracted
with MeOH using Ultra-Turrex (3 X 3 I). The combined
extracts were evaporated under reduced pressure (< 60°C)
to give 93.2 g of green residue. The MeOH extract was
fractionated into n-hexane (8.7 g), chloroform (2.9 g),
ethyl acetate (4.5 g) and n-butanol (10.6 g).

Toxicity (LD 50%)

LD 50% of the methanolic extract was determined
following Karber method (10).

Antihyperglycemic activity

The MeOH extract of C. paradoxa and its fractions
(viz., n-hexane, chloroform, ethyl acetate and #-butanol)
in addition to compound 2 were zz-vivo tested for their
antihyperglycemic activity against alloxan (Sigma-Aldrich

Chemical Co., St. Luis, MO, USA) induced hyperglycemia
(17) in Sprague Dawley rats (100-150 g). The animal were
injected intraperitoneally with a single dose of alloxan
(150 mg/kg b. wt.), then they were divided into eight
groups, the first group was kept as diabetic non-treated
negative control, the second to seventh groups received
daily along the time of the experiment oral dose of the
tested samples (200 mg/kg of the extract and 10 mg/kg
of isoquercetrin, 2), the last group was given metformin
(Chemical Industries Development, CID, Giza, Egypt)
orally in a dose of (150 mg/kg) as standard drug. Blood
samples were taken at zero time (G) and after 4 and 8
weeks (G ) from the retro-orbital venous plexus, the serum
of the blood samples were isolated by centrifugation, then
the blood glucose level was estimated using Biomerieux
kits according to the method described by Trinder (18).
The percentage of change of blood glucose level was
calculated [70 of change = (G, - G) x 100 / G ], the data
obtained were statistically analyzed using student’s t-test
(19), the results were represented in table 1.

Fractionation and Isolation

The ethyl acetate fraction (4 g) was chromatographed on
a VLC column of Si gel G 60 (7 x 10 cm) using CHCI,
(100 ml), CHCI - EtOAc mixtures (1 L, 10 % increment
of EtOAc each 100 ml), EtOAc (100 ml) and EtOAc-
MeOH mixtures (1 L, 2% increment of MeOH each 100
ml till 20 % MeOH). Fractions 100 ml each were collected
and monitored by TLC (see experimental) and similar
fractions were pooled together.

Fractions eluted with CHCI-EtOAc, 3:2 and
1:1 (200 ml) afforded compound 1 (23 mg) upon
rechromatography on a sephadex LH-20 column (MeOH).
Fractions eluted between 4-8 % MeOH/EtOAc (200 mL)
afforded compound 2 (250 mg) upon rechromatography
on a sephadex LH-20 column (MeOH).

The hexane fraction (8.7 g) was chromatographed on
a VLC columns of Si gel G 60 (7x 10 cm) using CH ,

Table 1. Antihyperglycemic activity of methanolic extract, hexane, chloroform, ethyl
acetate, n-butanol fractions of C. paradoxa and isoquercetrin (n=10).

Blood glucose level (mg/dl)

Tested samples Zero 4 weeks 8 weeks
Mt S.E Mt S.E % of change M= S.E % of change

Diabetic untreated (1 ml saline) 256.4+9.3 266.5£13.7 +3.9 265.3x11.2  +3.47
Alcohol extract (200 mg/kg) 269.8+10.3 186.2¢7.6* -30.9 139.1£5.4* -484
Hexane fraction (200 mg/kg) 251.4+10.2 218.319.6 -13.2 164.9+7.1* -344
Chloroform fraction (200 mg/kg) 249.6+9.4 211.7£7.5 -15.2 183.5£6.2* -26.5

Ethyl acetate fraction (200 mg/kg)  265.9+8.6 208.2+7.3* -21.7 144.7+6.1* -456
Butanol fraction (200 mg/kg) 259.8+11.3  231.248.5 -1 178.316.1* -314
Isoquercetrin (10 mg/kg) 253.849.3 196.5+6.4* -22.6 148.2+4.9* -41.6
Metformin (150 mg/kg) 261.3+75 142.849.7* -454 89.3+4.1* -65.82

* Statistically significant from Zero time at p < 0.01
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(100 ml), C.H, -CHCI, mixtures (1 L, 10 % increment
of CHCI, each 100 ml), CHCI, (100 ml), CHCL-EtOAc
mixtures (1 L, 10 % increment of EtOAc each 100 ml),
EtOAc (100 ml) and EtOAc-MeOH mixtures (1 L, 2
% increment of MeOH each 100 ml till 20% MecOH).
Fractions 100 mleach were collected and monitored by TLC
(see experimental) to afford three main fractions. Fraction
eluted with C H_-CHCI, (1:1) afforded compounds 3
(50 mg) and 4 (42 mg) upon further purification on a Si
gel column (C H-EtOAc (19:1). Fractions eluted with
CHCls—EtOAc (1:9) to 2 % MeOH/EtOAc afforded
compound 5 (63 mg) upon purification on a Si gel column
(CHCL,-MeOH, 49:1).

Compound 1: Yellow amorphous crystal; R. 0.8 (TLC,
S); mp 314-315 °C, UV A nm (MeOH): 255 and 370,
MeOH/NaOMe: 273 and 412, MeOH/AICL,: 271 and
449, MeOH/AICL,/HCI: 265 and 420, MeOH/NaOAc:
273 and 385, MeOH/NaOAc/H,BO,: 260 and 386; 'H-
NMR (300 MHz, DMSO-d): 6, 6.18 and 6.41 (2H, 4,
J = 1.8 Hz, H-6 and H-8), 7.67 (1H, 4, ] = 2.4 Hz, H- 2"),
6.87 (1H, d, ] = 8.7 Hz, H-5"), 7.52 (1H, dd, ] = 8.7, 2.1
Hz, H-0").

Compound 2: Yellow amorphous crystal; R 0.4 (TLC,
S); mp 240-242 °C; UV A nm (MeOH): 257 and 356,
MeOH/NaOMe: 273 and 407, MeOH/AICL;: 274 and
425, MeOH/AICL,/HCI: 269 and 403, MeOH/ NaOAc:
273 and 386, MeOH/NaOAc/H,BO,: 261 and 373; 'H-
NMR (300 MHz, DMSO-d,): 8,, 6.19 and 6.39 (2H, 4,
J=2.1Hz, H-6 and H-8),6.83 (1H, d, ] = 7.2 Hz, H-5"),
7.55 ( 2H, 2d ovetlapped, H-2', 6'), 543 (d, ] = 7.2 Hz,
H-1"). "C-NMR (75 MHz, DMSO-d ) 8 156.1 (C-2),
133.3 (C-3), 177.4 (C-4), 161.2 (C-5), 98.7 (C-6), 164.3
(C-7), 93.5 (C-8), 156.3 (C-9), 103.9 (C-10), 121.5 (C-1"),
115.2 (C-2'), 144.7 (C-3"), 148.4 (C-4), 116.2 (C-5"), 121.2
(C-6"), 101.0 (C-1"), 74.1 (C-2"), 76.5 (C-3"), 70 (C-4"),
77.4 (C-5"), 61 (C-6").

Compound 3: White amorphous powder; R. 0.7 (TLC, S)).
Compound 4: White amorphous powder; R. 0.5 (TLC, S)).
Compound 5: White amorphous powder; R 0.5 (TLC,
S,); 'H-NMR (DMSO-d,), 8, 0.65 and 0.95 (each 3H, s,
H-18 and H-19), 0.78 and 0.82 (each 3H, d, ] = 6.6 and
6.9, H-26 and H-27), 0.89 (3H, 4, ] = 6, H-21), 0.87 (3H, t,
H-29), 4.39 (1H, », H-3), 5.33 (1H, broad s, H-6), 4.82
(2H, 4, ] = 4.2, H-22 and H-23) and 4.21 (1H, 4, ] = 7.8
Hz, H-1".

RESULTS AND DISCUSSION

The dried aerial parts of C. paradoxa were extracted with
MeOH, then fractionated into #z-hexane, chloroform, ethyl
acetate and #-butanol. LD, of the methanolic extract was
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determined as 6.8 g/kg body weight, which indicated that
the plant is very safe (20).

In a bioguided fractionation, the antihyperglycemic
activity of the methanolic and related fractions thereof
were determined. The antihyperglycemic activity of the
methanolic extract after eight weeks of 1P administration
was determined as 48.4 % change relative to the diabetic
untreated animals (table 1). Following the significant
reduction of blood glucose level produced by the
methanolic extract, the antihyperglycemic activity of all
fractions was determined as 34.4, 26.5, 45.6 and 31.4
% change, respectively, compared to diabetic untreated
animals (table 1). The antihyperglycemic activity among the
tested fractions was in the following order MeOH, ethyl
acetate, hexane, n-butanol and chloroform fractions (200
mg/kg). The recorded reduction produced by metformin
(standard drug) was 65.82 % (150 mg/kg). In addition,
the activity of compound 2 (the major compound of
ethyl acetate fraction) was determined as 41.6 % change
ata dose of 10 mg/kg. All the recorded values were found
to be statistically significant.

In this study five compounds (1-5) were isolated
from n-hexane and ethyl acetate fractions obtained from
MeOH extract of C. paradoxa B.Br. using chromatographic
putification on silica gel and/ot sephadex columns using
suitable solvent systems.

Compound 1 was identified as quercetin from the
analysis of its UV spectra in MeOH before and after
addition of the different shift reagents (21). Identification
of compound 1 was further confirmed by "HNMR
analysis and by co-chromatography against reference
sample.

UV spectrum of compound 2 in MeOH showed
absorption bands at A__ 257 and 356 nm indicating a
3-substituted flavonol skeleton (21). The behavior of
compound 2 with the different shift reagents and its
"H-NMR spectrum were similar to that of compound
1, which confirmed the presence of a quercetin skeleton
(21) and further confirmed by acid hydrolysis. "H-NMR
spectrum of 2 showed signals corresponding to those
of quercetin (see expermintal). One anomeric proton at
3, 543 (1H, 4, ] = 7.2 Hz, H-1"), indicated the presence
of one sugar moiety with f-configuration (Mabry et al.,
1970), in addition to the rest protons at 5, 3.11- 3.61.
From 'H- and "C-NMR spectra, the sugar moiety was
identified as f-D-glucose (22). The aforementioned data
confirmed the identification of compound 2 as quercetin-
3-0O-f-D-glucopyranoside (isoquercetrin).

The significant  antihyperglycemic — activity — of
isoquercetrin (2) at dose of 10 mg/kg, was previously
reported for some flavonol glycosides or flavonoids
rich fraction from several plants as the possible active
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constituents responsible for the antihyperglycemic activity
(23-25). The result presented here was supported by the
data reported by Addae-Mensah and Munenge, (26).
However, other constituents could be also responsible
for the hypoglycemic of C. paradoxa B.Bz., which can not
be excluded. This hyposesis could be explained by the
reduction of glucose level by #-hexane fraction by 34.4 %
relative to diabetic control group.

Compounds 3 and 4 were identified as g-amyrin
and stigmasterol, respectively, using IR and by co-
chromatography with authentic substances.

Compound 5 gave a positive Liebermann and Molish
tests indicating its steroidal and glycosidal nature. 'H-
NMR spectrum of compound 5 showed two singlets at
8, 0.65 and 0.95 each equivalent to 3H, corresponding to
tertiary CH,-18 and CH -19, three doublets at 6, 0.78, 0.82
and 0.89 each equivalent to 3H, assigned for secondary
CH,-26, CH,-27 and CH,-21, and a triplet at 5, 0.87 (3H)
corresponding to primary CH -29. Signals at 8, 5.33 (1H)
and 4.82 (2H) were assigned to the olefenic H-6, H-22 and
H-23. The doublet at 8, 4.21 was assigned to the anomeric
proton of the sugar molecule with a coupling constant 7.8
Hz which indicate its § configuration. By comparing the
previous data of 5 with the reported spectral data (27,
28), compound 5 was identified as sitgmasterol-3-O-f
-D-glucopyranoside. The significant antihyperglycemic
activity of C. paradoxa, reflect the needs for further
extensive toxicological studies in various animal models
to explore its safety.
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