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ABSTRACT

The petroleum ether soluble fraction of the alcoholic extract of the aerial parts
of C. verbascifolia afforded after saponification and column chromatography : lupeol,
stigmasterol, B-sitosterol and B-sitosterol-D-glucoside. Their identity was established through
comparison with reference materials. Fatty acid analysis was performed by GC after
methylation, to indicate the presence of 15 acids. The anti-inflammatory, antipyretic,

analgesic, anticonvuisant and the effect on sleeping time of thiopental anaesthetized rats of
the lyophilized aqueous extract of the plant was also studied and discussed.

INTRODUCTION

The genus Chrozophora (Euphor-
biaceae) is represented in Saudi Arabia
by five species : C. plicata (Vahl), C.
obliqua (Vahl) (= C. oblongifolia (Del)
C. verbascifolia (Willd.) (= C. hieroso-
lymitanu Spreng.), C. brocchiana Vis.
and C. tinctoria (L.)(1). Plants of the ge-
nus are monecious herbs or shrubs, often
covered with stellate indumentum (1,2),
The species C. verbascifolia grows
wildly and is locally known as Tan-
noum(l). The species is reported to be
used as a laxative, a blood purifier and in
cases of leprosy(3,4),

Reviewing the current literature, it
Was noticed that the plant has not re-
ceived any chemical or biological inves-
tigation. Recently, we have studied the
subchronic effects of the oral administra-
ton of the lyophilized aqueous extract of
the plant in rats(5) and reported the isola-
on of rutin, kaempferol 3-0-rutinoside
- @nd the biflavonoid amentoflavone from
the planu(6),

—

In the present study, a trial to investi-
gate other chemical constitutents anal-
gesic, anticonvulsant and the effect on
sleeping time of thiopental anaesthetized
rats of the lyophilized aqueous extract of
the plant was undertaken.

It is worth mentioning that many
flavonoids, including those previously
isolated from the plant (6), as well as
their aglycones, exhibited significant bi-
ological activities. Quercetin was one of
three flavonoids responsible for the anti-
spasmodic and anti-inflammatory activi-
ties of Achyrocline satureioides(7). Quer-
cetin, its 7-0-glucoside as well as its 3-0-
galactoside exerted anti-inflammatory ef-
fects in croton oil induced oedema and
cotton pellet granuloma(8,9). The anti-
inflammatory principle of Wrightia tinc-
toria and Delonix elata have been identi-
fied as quercetin, rutin and quercetin 3-0-
galactoside(10,11),

Kaempferol, as well as its 7-0-
rhamnoside and 3,7-0-dirhamnoside
showed anti-inflammatory effects against
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rhamnostde  and k_.l_(.m| el gy
rutinoside showed :mu-ml'l;unm.n'( y ‘
tivity (09 Rutin and quercetin \u;rg
found to inhibit aggregation of hum.‘m
plateletstd4-17) The flavonols quercetin,
Kaempferol and their g:l)'a'\)_\[(lc\' rm'm\ :'n'\_d
soquercitrin exhibited ;mm-ungul ‘\Lll\l.-
VS22 Quercetin, quercitrin :u}d the 1?1-
flavonoid amentoflavone udmin_lxlcrcd mn
a single dose of 100 mg/kg in mouse
caused interferon induction in the se
which may be the possible mech
their antiviral activity(22),

EXPERIMENTAL

General experimental procedures ;

ram,
anism of

TLC and CC Separations w
formed on silica ge] G (Merck)
gel 60 (230-400 mesh, Merck
{'n-'cl}:. Solvents used were re
Visualization of Spots on
achicved by Spraying with vanillin-
sulfuric acid followed by heating at

100°C for 10 min. Fatty acid methyl est-
IS were analysed on a GOy Pye Unicam
gas chromatograph equipped with dual
flame ionizatjon detectors and fited with
a cotled glass column (1.5 m x 4 mm)
packed with chromosorh R (100-120
mesh, WAN) and coated with 10%
PEGA. The Oven temperature was pro-
grammed at 8°C/min. from 70°C to
190°C, then isothermally at 190°C for 30

min. Detector and injector lemperatures
were 220°C and 300

C, respectively. Gas
flow rates for N2, Hy and air were 30, 33
ectively,

ere per-
and silica
), respec-
agent grade,
plates wasg

and 330 ml/min., resp
Plant materig] »

The aboveground parts of C. verbas-
cifolia in the flowering ang fruiting stag-
€S were collected in October 1989 and
May 1991 from the Qassim provinee,
Saudi Arabia. The plant material was
identified by Dr. H.M. Hassan,

Saud Uni\'crsily,
SPecimen is de
of

King
Riyadh. A voucher
posited in the Department
_Vcterinary Medicine, King Saud

Mniversity, Al-Qassim Branch, Saudi
Arabig,

73

Extraction and I’rnclimm(inn :
Powdered air-dried aerial parts (3 k)
was cxhuustivcly EXtracted wiyy, 95%7,
cthanol to give after CVaporatiop undécr
reduced pressure, dark rcddish-bmwn
semisolid residue (19 g). The residye
was dissolved in 20, aqueous alcohg)
(500 ml) and successively CXlracteq 4
give the pet. ether (60-8(

")
&), CHCly extract (B, 5 g)

ogical experime
ueous extract w
00 g powdered air-dried aerig)

parts were extracted with hot
X 500 ml). Th i

€ dried (usin

18 model 750
g of dark shinin

W/V solution in

nts, the lyo-
aS prepared ag

g a Labconcg
18) 10 give 42
& purple granules. A 107,
normal saline was used.
Saponification of the petroleum ether
extract (A):

The petroleum ether
Was treated with alcoho]
15%) and refluxed fo

was distilled off extrac
exh

extract (A, 18 g)
ic KOH (200 ml,
r 2 hrs. Alcohol

tion with cther till
austion followed by washing with

Water and drying (anhydrous Na2304)
gave 2.7 g of unsaponifiable matter (E).

Column chromatography of the unsa-
ponifiable matter (E) ;

The unsaponifiable matter (E, 2.6 %)f
was chromatographed on a col:dmpc 9
silica gel (170 g, 230-400 mesh, E?utioﬂ
activated at 110°C for one hour.o° o
was started with pet. ether 600% hieit
increasing concentrations of benz

i etha-
then increasing concentrations of m
nol in benzene.

. fatty
Gas chromatographic analysis of
acids :
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g?%%fand evaporated (o g!
2¢ ;

fatty acids (F).
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- Table (1): GC analysis of latty acid
methyl easters of C. verbascifolia.

e T
Fatty Acid Retention %
time (min.) | Composition
Caproic 4.36
Enanthic 5.90 ggg
Caprylic _ 7.53 0.74
Pelargomc 8.68 1.53
Capric 10.69 0.15
Indecilic 12.65 0.36
Lauric 13.77 1.11
Tridecilic 15.69 2.26
Myristic 16.61 5.42
Palmitic 19.94 37.62
Margaric 20.81 3.16
Oleic 21.89 3.10
Linoleic 23.21 1.82
Linolenic 25.99 9.37
kArachidic 28.42 32.32 j

-

This was treated with 5% sulfuric acid
in anhydrous MeOH under reflux for 2
hrs. Excess water was added and the fatty
acid methyl esters were extracted with
cther, washed with water, dried over an-
hydrous Na,SO,4 and evaporated under

vacuum to give 8.1 g of fatty acid methyl
esters. GC analysis indicated the presence
of 15 acids (Table 1).

Analgesic activity :

The hot plate method®¥ was used.
Thirty mice of both sex (20-25 g body
weight) were divided into three equal
groups, each of ten. One group was kept
as control, whereas the other two groups
were i.p. injected with the lyophilized
aqueous extract of C. verbascifolia in a
dose of 50 mg/100 g body weight and
paracetamol (5 mg/100 g body weight),
respectively. After administration, each
mouse was placed in a two liters beaker
immersed in a water bath thermostatically
controlled at 56.5°C. Times (in seconds)
elapsed until the mouse licks the paws or
-~ Jumps was considered as the reaction
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time and was taken as a measure for the
analgesic effect. This time was recorded
after 10, 20, 30, 60, 90 and 120 minutes
after administration.

Antipyretic effect :

Three groups of male wistar rats
(200-250 g body weight), each of five
were made hyperthermic by S/C injec-
tion of Brewer's yeast suspension 12% (1
ml/kg body weight)(25). After 15 hours,
the rectal temperature of each rat was re-
corded by a medical thermometer, and
one group of animals served as control
hyperthermic. The other groups were i.p.
injected with dipyrone (5 mg/100 g body
weight), and C. verbascifolia aqueous
extract in a dose of 50 mg/100 g body
weight, respectively. The rectal tempera-
ture was then recorded hourly for a peri-
od of 3 hrs.

Anti-inflammatory activity :

This was carried out according to the

method of Winter et al.,(20). Three
groups of male Wister rats (each of five)
were used and 0.1 ml of Brewer's yeast
suspension (20%) was injected in the
paw skin of the hindlimb. After 4 hours,
the thickness of the paw was measured
by a skin caliber to detect the inflamma-
tion achieved by the yeast. One group
was kept as control, whereas the other
groups were 1.p. injected with phenylbu-
tazone (3 mg/100 g body weight) and the
plant extract in a dose of 50 mg/100 g
body weight, respectively. The paw
thickness was measured after 3 and 6
hours after injection.

Effect on sleeping time of thiopental
anaesthetized mice2?) ;

Two groups of male Albino mice,
each of ten, were used. The first group
was 1.p. injected with thiopental sodium
in a dose of 10 mg/100 g body weight
and left as control. Whereas, the second
group was i.p. injected with the same
dose of thiopental sodium and the plant
extract in a dose of 50 mg/100 g. body
weight. The time elapsed from loosing to



Table (2): The anti-inflammatory activity of C.
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g ia aqueous
/100 g body weight of

extract given i.p. in a dose of 50 mg
rats.
[ Thickness of paw skin )
Treat ¢ Control | Control ir: millimeters after
reatmen
(Normal) | (yeast) 3 hrs. 6 hrs.
C. verbascifolia 4.26+0.15 | 9.0£0.04 8.08*+0.30 | 7.82%+0.24
(50 mg/100 g) ]
0]
Relative potency % 78.6% 78r4 %
Phenylbutazone 4.12+0.12 | 8.82+0.39 7.65%+0.24 | 7.42**4+0.20
(5 mg/100 g)
. J
*P<0.05 ** P < (.01
(Mean + S.E.) n = 5 rats

Table (3): The analgesic activity of C. verbascifolia aqueous extract
given i.p. in a dose of 50 mg/100 g body weight of rats.

f Reaction time in seconds after W
Treatment

10 min. | 20 min. | 30 min. | 60 min. | 90 min. | 120 min.
Control (normal) 118+ | 11.8+ | 118+ | 118+ | 118+ 11.8 +

0.58 0.58 0.58 0.58 0.58 0.58
Paracetamol 117+ |16.16 +| 162+ | 16.33 +| 11.7+ | 13.33 %
(50 mg/100 g) 09 | 04* | 233+ | 147¢ | 088 | L8
C. verbascifolia 1775+ | 166+ | 16.25 | 18.75 +| 16.25 £ 17.5%
(50 mg/100 g) 1.1% | 0.5% 1.1# | 0.25* | 1.36% | 1327
Relative potency % | 152 102 100 115 139 131
" -
*(P <0.001)
(Mean + S.E.) n = 10 rats
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ining the righting reflex was record-

el . :
; leeping time.

‘.d as the S

.\ntimn\'ulsunl activity :

Two groups of Albino mice (20-25 g
cach of ten), were used for studying the
anticonvulsant activity (28), The first
roup (control) was 1.p. injected with 0.2
ml saline, while the second group was
ip. injected with the lyophilized aqueous
extract of €. yerbascifolia in a dose of 50
mg/100 p body weight. After ten minutes
Jater, the two groups were i.p. injected
with pentylenetetrazol in a dose of 10
mg/100 g body weight. The animals were
kept in separate cages and observed for
the appearance of scizures.

Statistical analysis : All the above
data were statistically analysed using Stu-
dent's “test” (29),

RESULTS AND DISCUSSION

- The petroleum  ether soluble frac-
tion of the alcoholic extract of C.
\_,crhu_xgjili)_l)_:n was saponified with alc.
KOH. The unsaponifiable matter was
chromatographed on a column of silica
gel, it afforded 4 steroidal and triterpe-
noidal materials namely: lupeol, stigmas-
terol, B-sitosterol, and B-sitosterol B-D-
elucoside. The identity of the isolated
compounds  was established through
Comparison of their physical and spectral
characteristics with those of reference
mitenals,

kd“‘"'_:::);lu" ‘sup(.mil'icu(i(m reaction, the
with I‘nc;h\- were recovered and esterified
pared 1 .;1}11(’)] and sulfuric acid. The pre-
5LC 10 1; Il_.\j esters were subjected to
(Table 1 ( l{ ate the presence of IS.HCIdS
high mnié,ﬁ N interesting fmdm%lls the
chidic (30 }\“(_}l palmitic (37.62%), ara-
acig o 2%) and linolenic (9.37%)

(u:;"‘!z:‘}fl'll\.ln:g.lllc biological activity of
°¢en foung [Ll'\_‘f:icl of the plant, it has
Narked any,.i ll]il the extract elicited a
) Where ; ntlammatory activity (Table
"ncknc\\L 'Usignificantly decreased the
Mimy) _”?"_ the paw skin in the treated
Aer 3 (P < 0.05) and 6 hours

i¢

-
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(P <0.01), as ared wi

with @ ritive peney o o Comiol
844 wher ; y of 78.6% and

when compared with that of ph

n.ylhum?,onc after 3 and 6 hours rcsp o]
tively. This marked anli-inﬂas'nmlxrt)gf.'
effect of the plant extract is probabl; duz
to the presence of the flavonoid glyco-
sides  rutin and kaempferol-3-0-
rutinoside, previously reported from the
plant®. These findings are in accor-
dance with those reports which indicat-
ed that rutin, kaempferol, quercetin, as
well as glycosides (of the last two com-
pounds) exhibited anti-inflammatory

activity(7-13),

~_The plant extract also exhibited a sig-
nificant analgesic activity (P < 0.001)
with a relative potency greater than that
produced by paracetanol where it in-
creased the reaction time (Table 3). This
finding is also in agreement with the re-
ported analgesic effect of rutin(30). How-
ever, the plant extract failed to protect
mice against convulsion induced by
phenylenetetrazole. Moreover, it showed
no antipyretic activity and did not signif-
icantly affect the sleeping time of thio-
pental anaesthetized rats.
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