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Petrea volubilis L. was studied for its secondary metabolites and biological activities. The
phytochemical screening of dried aerial parts revealed the presence of different constituents
such as unsaturated sterols, triterpens, and flavonoids. The biological activities of the total
extract and different fractions were evaluated in a series of bioassays (antioxidant, anti-
inflammatory, analgesic, antipyretic and antibacterial), the majority of them showed significant
activities in the applied test systems. Extensive purification of the ethyl acetate extract led to
isolation of apigenin (1), quercetin (2), 4, 6-dimethylscutellarien (3), hypogallic acid (3,4~
dihydroxybenzoic acid) (4), trans-caffeic acid (5) vanillic acid (6) and acteoside (7). The

structure elucidation of 1-7, was carried out by *H-NMR, UV and MS analyses.

INTRODUCTION

Petrea volubilis L. (fam. Verbenaceae) is
an ornamental perennial woody climber, sub-
shrub or shrub. Traditionally, it is used for
treatment of burns, wounds, inflammation and
abscess'. The main task of the current study is
proving the folk use of Petrea volubilis as well
as isolation of the secondary metabolites,
particularly the analgesic, antioxidant, anti-
inflammatory, antipyretic and antibacterial
activities. This paper describes, for the first
time, the biological activities of the total
extract and fractions of Petrea volubilis, in
addition to isolation and identification of seven
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compounds 1-7 (Fig. 1) which have been
isolated for the first time from this genus.

EXPERIMENTAL

General

'H and **C-NMR spectra were recorded on
a BRUCKER 500 MHz spectrometer. EI-MS
data were obtained with a JEOL JM S-600 mass
spectrometer. Pre-coated silica gel 60 Fugy
plates (E. Merck) were used for TLC. The
compounds were detected by UV absorption at
Amax 254 and 366 nm followed by spraying with
anisaldehyde/H,SO, reagent and heating at
110°Cfor 1-2 min.


mailto:m_fouad2000@yahoo.com

HO o}
1
OH O

HO o
HyCO
3
OH o}
OH
HO H;CO

X

o}
5
OH
(o}
O
O
HO
(¢}
OH HO
OH o

M. F. Abdelwahab, et al.

OH
OH
OH
HO o
OH
2
OH (0]

OCHjy ©) OH
HO
4
OH
O OH
6
OH

OH

OH

Fig. 1: Structure of the isolated compounds (1-7).

Plant materials

Petrea volubilis L. is cultivated in El-
Zohria garden, Cairo, Egypt. The plant material
(leaves and stems) was collected in January
2005 before the flowering stage of the plant.
The plant was identified by Dr. Mamdoh
Shokry, director of El-Zohria garden, and Prof.
Dr. Abdel-Aziz Fayed, Professor of plant
taxonomy, Botany Dept, Faculty of Science,
Assuit University.
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Extraction and isolation

The dried leaves and stems (1.8 kg) was
extracted with methanol and concentrated to
yield viscous brown extract (130 g). Successive
fractionation of the extract using n-hexane,
EtOAc and n-butanol, yielded 30, 33, 58 g of
the different fractions, respectively. After
extensive TLC study of different fractions
using different visualizing reagents, indicated
that the ethyl acetate and n-butanol fractions



are promising for further fractionation. Thus
ethyl acetate fraction (33 g) was fractionated
by C.C. on silica gel, employing gradient
elution from CHCl; to MeOH, yielded six
fractions (Fraction | — Fraction V1). According
to the TLC, Fraction IV was subjected to
column chromatography (CC) on silica ge
using chloroform-methanol gradient with
increasing polarities as mobile phase to afford
two fractions. Fraction V-1 (75:25) and
Fraction V-2 (55:45). Fraction 1V-1 was
further purified by CC on silica gel using ethyl
acetate-methanol gradient as mobile phase to
give: Fraction 1V-1-1 (98:2) and Fraction 1V-1-
2 (92:8). Fraction 1V-1-1 was subjected to CC
on polyamide using methanal, isocratic elution,
as mobile phase to afford compound 4 (4 mg)
and compound 5 (2 mg). Fraction 1V-2 was
subjected to CC on polyamide employing
methanol, isocratic elution, as mobile phase to
afford compound 6 (4 mg). Purification of
fraction 1V-1-2 with CC. on polyamide using
methanol as mobile phase, yielded two
fractions: Fraction IV-1-2-1 and Fraction 1V-1-
2-2. Fraction IV-1-2-1 was subjected to CC on
silicagel using ethyl acetate-methanol (99:1) as
mobile phase to afford compound 3 (2 mg).
While Fraction 1V-1-2-2 was subjected to CC.
on silica gel using ethyl acetate-methanol,
gradient elution with increasing polarities of
the mobile phase to yield 7 (4 mg), 1 (2 mg)
and 2 (2 mg).

Biological activities

The acute toxicity of the total extract was
determined by measuring the lethal dose for
50% of the laboratory animals ‘LDs, method?.
Different dose levels (0.5, 1, 2, 4, 8 and 16
o/kg, p.o.) of the total methanolic extract were
administered to different groups of mice (20-25
g). Both the test and control groups were
observed for 48 hrs under normal
environmental conditions, with free access to
food and water.

The anti-inflammatory  activity = was
evaluated by the carrageenan-induced paw
edema test in the mouse®. The extracts were
diluted and administered orally to mice (20-25
g) at doses of 0.5 and 1 g/kg. After 1 hr, mice
were received the injection of 0.1 ml
carrageenan suspension (1% w/v in normal
saline solution) into the subplantar area of the
right hind paw*. The contralateral paw was

injected with 0.1 ml normal saline solution and
used as control. The first group was kept non-
treated (negative control) and given 10 mi/kg
of the total extract vehicle, orally. While the
second group was given indomethacin (positive
control) at a dose of 8 mg/kg, p.o. Edema
measurements were determined in mm with a
plethysmometer® prior and 1, 2, 3 and 4 hrs
after carrageenan injection. The difference
between the thicknesses of the right and left
paws was taken as a measure of edema.

The antioxidant activity was performed by
measuring the gastric mucosal content of lipid
peroxides using the thiobarbituric acid method®
which measures the thiobarbituric acid reactive
substances (TBARS) concentration, sometimes
referred to as maondialdehyde (MDA)
concentration, that are the breakdown products
of lipid peroxides. The mice (20-25 g) were
given the total methanolic extract or the
different fractions of Petrea volubilis L., orally
at doses of 0.5 and 1 g/kg. After one hour, they
were given a large dose (40 mg/kg) of
indomethacin to induce gastric ulceration and
eventually increasing the level of gastric
mucosal lipid peroxides. The first group was
kept as negative control (non-ulcer, non-
treated). Eight hours later, mice were killed by
overdose of ether. Their stomachs were
removed, opened aong the greater curvature
and washed with ice-cold saline. 1,1,3,3-
Tetramethoxypropane (TMP) was used as an
external standard to prepare standard
concentrations of malondialdehyde (1, 2, 4, 6, 8
and 10 nmol/ml) and the procedure was
repeated to prepare a standard curve using
TMP instead of gastric mucosa. From this
curve, the peroxide concentration in the
unknown sample was deduced from the
corresponding absorbance using the regression
line from the standard curve.

The antipyretic activity was performed using
the yeast-induced fever’. The test was
performed on mice (20-25 g) by subcutaneous
injection (in the back, below the nape of the
neck) of 20% aqueous suspension of yeast in a
dose of 10 ml/kg to induce pyrexia’. Rectal
temperature of each animal was recorded, using
digital thermometer, inserted 2 cm into the
rectum, before and 18 hrs after the yeast
injection, when the temperature was at peak®.
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The first group of animals was kept as control,
while the second group was given
acetylsalicylic acid (100 mg/kg, p.o.). The
other groups were separately, oraly,
administered the different extracts at doses of
0.5 and 1 g/kg. The rectal temperature of each
animal was again recorded at 30 min interva
for 4 hrsfollowing drug treatment.

The analgesic activity was determined by the
"Hot-plate" test method'***. The mice (20-25
g) were treated orally with two doses (0.5 and 1
o/kg) of the total methanolic extract and the
different fractions. While the reference group
animals were treated orally with 100 mg/kg
acetylsalicylic acid™. The temperature of the
hot-plate was regulated to 55+0.5°C. Each
mouse was placed on the hot plate in order to
obtain the animal's response to heat-induced
pain. Jumping was taken as an indicator of the
animal's response to heat-induced pain. The
time taken for each mouse to jump out (i.e.
reaction time) was noted and recorded in
seconds. Each mouse served as its own control.
Thus, the initial reaction time was determined
prior to drug administration. The reaction time
was measured in a 180-min period a 30 min
intervals after drug treatment.

The antibacterial activity was tested against
Gram-positive  organisms  (Staphylococcus
aureus and Bacillus subtilis) and Gram-
negative  organisms  (Escherichia  cali,
Klebsiella pneumonia and Pseudomonas
aeruginosa). The well technique™ was used to
detect the minima inhibitory concentration
(MIC) of the tested extracts. The bacterial
strains used in this study were obtained from
Microbiology = Department, Faculty  of
Pharmacy, Minia University. Certain weights
of the total extract and its different fractions
were separately taken and dissolved in 20%
methanol (this solvent showed no inhibitory
effects on the tested organisms) to obtain
certain concentrations 2.5, 5, 10, 20, and 40
mg/ml. The test organisms were grown in
nutrient agar for 24 hrs at 37°C then added
separately into the same medium in a
concentration of 1x10° CFU/ml at 50°C. Equal
portions (about 5 ml) of the seeded agar were
transferred, under laminar flow, into sterile 90
mm glass Petri-dish to give adepth of 2 mmiin
each plate. After solidification of the
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inoculated agar, circular wells of 10 mm
diameter were carefully punched using a sterile
cork porer. For each concentration a 50 pl were
applied to each well. Each concentration was
applied triplicate. The plates were incubated
overnight at 37°C. Any zone of inhibition was
recorded as positive result.

RESULTSAND DISCUSSION

Compound 1 was isolated as a yelow
amorphous powder with m.p. 195-198°C and Ry
value of 0.31 (EtOAc: MeOH: HCOOH; 90:
10: 0.5). The UV spectral data, in methanol and
with different ionizing and complexing
reagents (Table 1), revealed that compound 1 is
a flavone having free hydroxyl groups at C-4,
C-5 and C-7 and confirming the absence of
ortho-dihydroxyl groups. ‘H-NMR spectral
data (Table 2), showed a typical flavone
structure, confirmed by the presence of a
singlet proton signal at 6y 6.58 characteristic
for H-3. The spectrum showed two
superimposed  (overlapping) signals as a
doublet signal appeared at dy 7.9 (J= 8.8 Hz)
which was assigned to H-2' and H-6' due to
ortho-coupling of H-2' with H-3' and H-6' with
H-5 and two superimposed (overlapping)
signals as a doublet signal appeared at 3, 6.92
(J= 8.8 Hz) which was assigned to H-3' and H-
5' due to ortho-coupling of H-3' with H-2' and
H-5' with H-6'. The "H-NMR spectrum revealed
also two aromatic proton broad singlets at oy
6.18 and dy 6.82 assigned to H-6 and H-8
respectively. These data were similar to those
reported in literature™.  Consequently,
compound 1 was concluded to be Apigenin.

Compound 2 was isolated as a yellow
amorphous powder with m.p. 310-312°C and Ry
vaue of 0.29 (EtOAc : MeOH : HCOOH,;
90:10:0.5). The nucleus was identified as
flavone based on the UV spectral data obtained
from different ionizing and complexing
reagents (Table 1), has free hydroxyl groups at
C-3, C-4, C-5 and C-7, and confirmed the
presence of ortho-dihydroxy groups in ring B.
'H-NMR spectral data of 2 (Table 2), showed a
typical flavonol structure, noted from the
absence of asinglet proton signal characteristic
for H-3. The spectrum showed a doublet signal
at oy 7.72 (J= 2.0 Hz) for H-2' due to meta-
coupling with H-6', a doublet doublet signal at



Table 1: UV spectral data of compounds 1-3 with different shift reagents.

Compound Bands MeOH NaOMe AlCl; AICly/HCI NaOAc NaOAC/H3;BO;
No. )\max )\max A)\max )\max A)\max )\max A)\max )\max A)\max )\max A)\max
I 288 310 +22 296 +08 306 +18 303 +15 290 +02
1 I 330 380 +50 382 +52 382 +52 356 +26 327 -03
[l 297 306 +09 303 +06 290 -07 308 +11 300 +03
2 I 358 398 +40 395 +37 380 +22 378 +20 378 +20
I 282 286 +04 308 +26 306 +24 300 +18 284 +02
3 I 335 340 +05 384 +49 384 +49 338 +03 336 +01
Table 2: *H (MeOH-d,, 500 MHz) NMR Spectral Data for Compounds 1-6.
Positions Compounds
1 2 3 4 5 6
2 7.35(d, J=2.2, 1H) 7.15 (br.s, 1H) 7.52 (d, J=1.7, 1H)
3 6.58 (s, 1H) 6.72 (s, 1H)
5 6.89 (d, J=8.2, 1H) 6.77 (d, J=7.3, 1H) | 6.83(d, J=8.2, 1H)
6 6.18 (br.s, 1H) 6.17 (d,J=2.1, 1H) 7.28 (dd, J=8.2, 2.2, 6.93 (br.d, J= 7.54 (dd, =82, 1.7,
1H) 9.8,1H) 1H)
7 7.54 (d, J= 16.0,
1H)
8 6.82 (br.s, 1H) 6.38 (d, J=2.1, 1H) 6.98 (s, 1H) 6.25 (d, J=16.0,
1H)
2 7.90(d,J=8.8,1H) | 7.72(d, J=20, 1H) 8.00 (d, J=8.5, 1H)
3 6.92 (d, J= 8.8, 1H) 7.10 (d, J= 8.5, 1H)
5' 6.92 (d,J=8.8,1H) | 6.87(d,J=28.5, 1H) 7.10 (d, J= 8.5, 1H)
6' 7.90(d,J=8.8,1H) | 7.62 (dd, J = 2.0,85, | 8.00 (d, J= 8.5, 1H)
1H)
6, 4 OCH;3 4.50 (s, 6H)
5 OCH, 3.90 (s, 3H)

13




Oy 7.62 (J= 2.0 Hz and J= 8.5 Hz) for H-6' due
to ortho-coupling with H-5' and meta-coupling
with H-2', a doublet signa at oy 6.87 (J= 85
Hz) for H-5' due to ortho-coupling with H-6'.
The 'H-NMR spectrum showed, aso, two
doublet signals at &y 6.38 (J= 2.1 Hz) for H-8
and at oy 6.17 (J= 2.1 Hz) for H-6 indicating
meta coupling). These data were similar to
those reported in literature™. Therefore,
compound 2 was concluded to be Quercetin.

Compound 3 was isolated as a yellow
amorphous powder with m.p. 215-218°C and Ry
value of 04 (EtOAc : MeOH : HCOOH,;
85:15:0.5). The nucleus was identified as
flavone based on the UV spectral data obtained
from different ionizing and complexing
reagents, indicated that compound 3 has free
hydroxyl groups at C-7and C-5, and confirmed
the absence of a free hydroxyl group at C-4' as
well as the absence of ortho-dihydroxyl groups
a rings A and B™ as shown in table 1, H-
NMR spectral data (Table 2), showed a typical
flavone structure, confirmed by the presence of
a singlet proton signal at dy 6.72 characteristic
for H-3". It revealed also one aromatic proton
singlet at oy 6.98 assigned to H-8. The
spectrum  showed  two  superimposed
(overlapping) signals as doublets appeared at
Oy 8.00 with (J= 8.5 Hz) which was assigned to
H-2' and H-6' due to ortho-couplings of H-2'
with H-3' and H-6' with H-5', and at 64 7.1 with
(J= 8.5 Hz) which was assigned to H-3' and H-
5' due to ortho-couplings of H-3' with H-2' and
H-5 with H-6'(representing [AA'BB'] spin-
system). The spectrum also revealed the
presence of two aromatic OCH;z; groups
appeared as a singlet signal at oy 4.5. The
molecular formula of 3 was established as
Ci7H130s based on the ESI-MS (negative
mode) spectrum. It showed a quassi-molecular
ion peak at m/'z 313 [M-H]" corresponding to a
molecular formula of C;7H130s in addition to a
characteristic fragment peak at m/z 283 for [M-
H-2(CHs)]",which proved the presence of two
OCH; groups®. Thus, compound 3 was
concluded to be 6,4'-dimethyl-scutellarein.

Compound 4 was isolated as white powder
with m.p. 197-200°C and Ry value of 0.36 (n-
Hexane — EtOAc, 30:70). 'H-NMR spectral
data (Table 2), showed three signals assigned
to three aromatic protons, a doublet signal at o
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7.35 (J= 2.2 Hz) for H-2 due to meta-coupling
with H-6", a doublet doublet signal at 3y 7.28
(J= 2.2 Hz and J= 8.2 Hz) for H-6 due to ortho-
coupling with H-5 and meta-coupling with H-2,
and a doublet signal at o 6.89 (J= 8.2 Hz) for
H-5 due to ortho-coupling with H-6. This
confirmed the presence of a tri-substituted
benzene ring.*C-NMR and DEPT experiments
revealed the presence of 7 carbon atoms of
which 3 methine and 4 quaternary carbons, one
of the latter was downfield shifted at d: 168
assignable to a carboxylic group®. In addition
to 2 quaternary oxygenated aromatic carbons
appearing at d¢ 145 and 151 (for C-3 and C-4,
respectively). The other signals were assigned
for aromatic carbons. EI-MS spectral data of
compound 4 revedled that the molecular ion
peak [M]" appearing at m/z 154 is the most
intense peak (the base peak) which is
characteristic for aromatic acids'®, coincident
with the molecular formula C;HgO,. The other
significant peaks were attributed to loss of OH
[M-17]" at m/z 137 and loss of CO,H [M-45]"
at m/z 109. The spectrum showed no peak due
to loss of H,O [M-18]" proving the absence of
a hydrogen-bearing ortho group™. Therefore,
the OH groups are in meta and para-positions,
confirming the identity of the structure.
Therefore, compound 4 was identified as 3,4-
dihydroxybenzoic acid (hypogallic).

Compound 5 was isolated as yellow needles
(methanol) with mp. 211-213°C. It was
obtained as a single spot with R value of 0.46
(n-Hexane - EtOAc, 30:70). 'H-NMR spectral
data (Table 2), reveded the presence of two
doublets at 8y 7.54 and 6.25 characteristic for
two olefinic protons (H-7 and H-8 respectively)
with J constants of 16.0 Hz, indicating a trans-
orientation®. Other signals appeared at 8y 7.15
(H, br.g), dy 6.77 (1H, d, J= 7.3) and dy 6.93
(1H, br.d, J= 9.8) were assigned to H-2, H-5
and H-6 respectively, revealing a trisubstituted
benzene ring®. The identity was confirmed by
positive FAB-MS analysis, which showed a
quassi-molecular ion peak at mvz 181 [M+H]"
corresponding to a molecular formula CgHgOy,
in addition to characteristic fragment peaks at
m/z 164 for [M+H-(OH)]" and m/z 136 for
[M+H-(CO,H)]". Therefore, compound 5 was
concluded to be trans-caffeic acid.



Compound 6 was isolated as white amorphous
powder with m.p. 208-211°C. It was obtained
as a single spot with R; value of 0.36 (EtOAC :
MeOH : HCOOH; 90:10:05). 'H-NMR
Spectral data (Table 2) showed 3 signals
corresponding to three aromatic protons, and
one signal corresponding to protons of an
aromatic OCHj; group as follow: a doublet at &4
7.52 (3= 1.7 Hz) for H-2 due to meta-coupling
with H-6, a doublet at 6y 6.83 with (J= 8.2 Hz)
for H-5 due to ortho-coupling with H-6, and a
doublet doublet at 6y 7.54 with (J= 8.2 Hz and
J= 1.7 Hz) for H-6 indicating its ortho-coupling
with H-5 and meta-coupling with H-2. These 3
signas confirmed the presence of a
trisubstituted benzene ring?. The singlet signal
appearing at oy 3.9 was assigned to the 3
protons of the aromatic OCH; group'. The
HMBC  (hetero-nuclear ~ multiple  bond
coherence) study proved the position of the
OCH; group. It showed a three-bond H->C
correlation of OCHj3 protons (dy 3.9) with C-3
(¢ 148), as well as a three-bond correlation of
H-6 (dy 7.54) with C-4 (8¢ 152), a correlation
of H-6 with C-7 (8¢ 169) and a correlation of
H-2 (04 7.52) with C-7, this indicated that
OCH; group is attached to C-3 and OH group is
attached to C-4. Moreover, the EI-MS spectral
data of compound 6 revealed that the molecular
ion peak [M]" is the most intense peak (the
base peak) which is characteristic for aromatic
acids'®, at m/z 168, it is coincident with the
molecular formula CgHgO,. The other
prominent peaks are formed by loss of CH; [M-
15]" at m/z 153, loss of OH [M-17]" at m/z 151
and loss of CO,H [M-45]" a m/z 123. The
mass spectrum also proved the absence of OH
group in ortho-position to CO,H group due to
absence of a peak corresponding to loss of
H,O. By comparing the chemical shifts of the
'H-NMR data of compound 6 with those
reported in literature, it was found that the
shifts of the aromatic protons are more in
agreement with values calculated for vanillic
acid than in the case of its isomer, isovanillic
acid®. Therefore, compound 6 was concluded
to be vanillic acid.

Compound 7 was isolated as pale yellow
amorphous powder. It was obtained as a single
spot with Ry value of 0.55 (CHCl; : MeOH :
H,O, 75:25:2). "H-NMR spectral data (Table 3)
suggested the presence of four fragments,

including a phenyl ethanoid moiety (aglycone),
a trans-caffeoyl moiety, a glucosyl and a
rhamnosyl units. These data were very similar
to those of acteoside reported in literature®.
The spectrum showed the presence of two
doublets at 4 7.55 and &y 6.23 corresponding
to the olefinic protons of caffeoyl H-7" and H-
8" respectively, with J= 16.0 Hz of trans-
coupling. The spectrum also indicated the
presence of two trisubstituted benzene rings
one belonging to caffeoyl moiety at o4 (7.02,
br.s; 6.74, d, J= 8 Hz; 6.9, br.d, J= 8H2)
assigned for H-27°, H-5"and H-6
respectively, the other signals reputed to a 3,4-
dihydroxy phenyl ethanoid moiety at dy (6.70,
d, J= 2.0 Hz; 6.65, d, J= 8.0 Hz; 6.52, dd, J=
2.0, 8.0 Hz) assigned for H-2, H-5 and H-6
respectively. Moreover, a multiplet spletted
signal integrated for two protons appeared at oy
2.73 assigned to Hy-7. Further investigation of
'H-NMR spectrum, indicated to presence of
two multiplet signals at &y 4.05 and 3.73
assigned to oxygenated methylen protons H-8,,
H-8, which confirmed the ethanoid side chain
of the phenyl aglycone moiety. Furthermore,
the appearance of a doublet signal at o4 1.05
(3H, d, J= 6.4 Hz, Rha H-6) confirmed the
presence of rhamnose moiety. In addition to
two anomeric sugar protons, one deduced for -
glucose at 3y 4.34 (1H, d, 8.0 Hz) and the other
deduced for a-rhamnose at dy 5.16 (1H, br.s).

Table3: 'H (MeOH-d,, 400 MHz) NMR
Spectral Data for Compound 7.

Positions 3'H (ppm, Jin Hz.)
2 6.70 (d, J= 2.0, 1H)
5 6.65 (d, J= 8.0, 1H)
6 6.52 (dd, J=2.0 , 8.0, 1H)
7 2.73 (m, 2H)
8a 4.05 (m, 1H)
8b 3.73 (m, 1H)

H-1 glucose | 4.34 (d, J= 8.0, 1H)

Sugar protons | 3.40—3.85 (m, 11H)

H-1" rhamnose | 5.16 (br.s, 1H)

CHs-rhamnose | 1.05 (d, J = 6.4, CHz-rhamnose)

2" 7.02 (br.s, 1H)

5" 6.74 (d, J= 8.0, 1H) '
6" 6.90 (br.d, J= 8.0, 1H)
7" 755 (d, J= 16.0, 1H)
8" 6.23(d, J= 16.0, 1H)
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From the above mentioned data and by co-
chromatography with an authentic sample of
acteoside using the system Chloroform -
methanol - water (7.5:2.5:0.2), compound 7
was identified as acteoside.

The acute toxicity: the LDs, value was 8 g/kg
indicating a large margin of safety for the total
extract of Petrea volubilisL.

The anti-inflammatory activity: The different
extracts exhibited an anti-inflammatory activity
by inhibition of the edema induced by
carrageenan. The most powerful reduction on
paw edema was obtained with the n-butanol
fraction and the total methanolic extract. The
maximum effect being obtained after 4 hrs,
where the total extract (in a dose of 1 g/kg),
was able to reduce the edema more than
indomethacin  (Fig. 2). The higher anti-
inflammatory activity could be attributed to its
higher content of flavonoids®.

The antioxidant activity: The more
pronounced antioxidant effect was observed
with the total methanolic extract at the dose of
1 g/kg. While the other fractions showed more
or less weak antioxidant activities (Fig. 3).

The antipyretic activity: the total methanol
extract, ethyl acetate and n-butanol fractions
exhibited antipyretic activity by causing
reduction in yeast-induced pyrexia. The most
effective fractions were n-butanol and the total
methanolic extract. The rectal temperature
reaches the normal level after approximately 1
hr when the total methanolic extract were given
in a dose of 1 g/kg, after 2 hrs in case of n-
butanol fraction, and after more than 3 hrsin
case of ethyl acetate fraction. On the other
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hand, the n-hexane fraction showed weak
antipyretic  activity, where the rectd
temperature decreased, but did not reach the
norma level even after 4 hrs following the
treatment (Fig. 4).

The analgesic activity: The n-hexane fraction
considerably increased the animal's reaction
time to the heat stimulus. The increase was
significant in all cases beginning from 60 min
but the dose of 1 g/kg of n-hexane fraction
increased the reaction time, similar to
acetylsalicylic acid, beginning from 30 min
with its maximum effect at approximately 1 hr
after treatment. On the other hand, the total
methanolic extract showed moderate analgesic
activity while the ethyl acetate and n-butanol
fractions showed the least and almost the same
analgesic activity (Fig. 5).

The antibacterial activity: The total
methanolic extract is the most effective
antibacterial agent among the tested fractions.
This could be attributed to its high content of
phenolic constituents. It is effective against
Gram-positive bacteria such as Staphylococcus
aureus and Bacillus subtilis at dose of 5 mg/ml
for each one. But, it did not show any
antibacterial activity against the Gram-negative
bacteria such as Escherichia coli, Klebsella
pneumonia and Pseudomonas aeruginosa even
at the higher used concentration (40 mg/ml).
The n-butanol aso showed antibacteria
activity against, only, the Gram-positive
bacteria, but the MIC value was higher than
that of the total extract (MIC=10 mg/mL). The
n-hexane and Ethyl acetate fractions did not
show any antibacterial activities against al the
tested organisms a the higher used
concentration (40 mg/ml).
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Fig. 3: Effect of extracts on gastric mucosal lipid peroxides which induced by indomethacin.

17




Rectal Temperature ('C)

39.2

39
38.8
38.6
38.4
38.2

38
37.8
37.6
37.4
37.2

37
36.8
36.6
36.4 4

M. F. Abdelwahab, et al.

—e— Control

—a— Acetylsalicylic acid

—a— Dose 500 mg/Kg

—e— Dose 1000 mg/Kg

0 30 60 90 120 150 180 210 240 270

Time (min)

MeOH Extract

Rectal Temperature ('C)

37 T T T

—e— Control
—a— Acetylsalicylic acid|
—a— Dose 500 mg/Kg

—e— Dose 1000 mg/Kg

30 60 90 120 150 180 210 240 270

Time (min) n-Hexane fraction

Rectal Temperature ('C)

0 30 60 90 120 150 180 210 240 270

Time (min)

—e— Control

—a— Acetylsalicylic acid|

—a— Dose 500 mg/Kg

—e— Dose 1000 ny/Kg

EtOAc fraction

Rectal Temperature ('C)

—e— Control

—a— Acetylsalicylic acid|

—a— Dose 500 my/Kg

—e— Dose 1000 my/Kg

T T T T T T

90 120 150 180 210 240 270

0 30 60

Time (min) n-Butanol fraction
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