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he three organs of Convolvulus arvensis L. (flower, green

parts and root) were phytochemically studied for their
phenolic compounds content. Four coumarin compounds were
isolated and identified as umbeliferone, scopoletin, asculetin
and scopoline for the first time from the plant. Eleven
flavonoidal compounds were isolated for the first time from
different plant organs and identified by using 'H NMR, "C
NMR HMQC and UV shift reagent, these compounds were
kaempferol, kaempferol-3-rutinoside, kaempferol-7-rutinoside,
kaempferol-7-glucoside, kaempferol-3-glucoside, kaempferol-
3-rhamnoside-7-glucoside,  kaempferol-3-galactorhamnoside,
quercetin, quercetin-3-rhamnoside, quercetin-3-rutinoside and
kaempferol-3-rhamnoside. A quantitative estimation of the total
flavonoids in methanolic extracts of the three organs of the
plant were camried out by spectrophotometic method.
Pharmacological screening in addition to the side effects on
hoth liver and kidney functions were carried out for different
plant organ extracts.

Keywords: Flavonoids, Convolvulus arvensis, Pharmacological activity,
phenolic compounds

From the earliest times, it is well known that prehistoric man used to depend
completely on natural resources for treating discases, often based on guess
work, which of course could lead to recovery or death. However, with
modern technology of today, safety and efficacy are secured for any
compound from any source. Cost as well is a very important parameter,
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which adds to the importance of such natural compounds particularly in the
third world,

Thus the change of orientation in the philosophy of therapeutic
medicine i.e, from the use of synthetic compounds to compounds of natural
origin could be interpreted, therefore, as a progress forward in the backward
direction.

The Arab world and Egypt, in particular, has not heritage in the
field of medicinal plants. In fact, this heritage goes back as far as the
Chinese heritage, if not even older. However, in China as well as in Japan,
they were able by systematic studies and applying modern technology, to
explore their natural resources of medicinal plants so that more than 80% of
their diseases are now treated by what they call “traditional medicine™.

So nowadays the world 1s intended to go back to the use of crude drugs
for the treatment of various diseases but undoubtedly the plant kingdom stilt
holds many species of plants coniaining substances of medicinal value,
which have not yet been discovered.

Family Convolvulaceae is one of these plant kingdom, which includes a
number of very important medicinal plants which can be used in treatment of
many diseascs such as headache, constipation, rheumatism, diabetics and
skin diseases (Al Antaki, 1952, Tbn Sina 1968, Egyptian Pharmacopoeia
1984).

Convolvulus species are widely distributed all over Egypt in different
localities, some of them have some medicinal activity in folk medicine as
purgative,-cathartic and in trcatment of cough and asthma. These species are
Convolvulus  althaeoides and Convolvulus  histrix  (Bolus,1983  and
Shahina,1994).

A review of the current literature showed that many compounds had
been previously isolated and identified from Convolvulus species belonging
to diffcrent classes including alkaloids (Griffen and Lin, 2000 and Jenett ef
al. 1998), sugars(Son et af., 1991 and El-Kashori, 1983), phenolic
compounds {Kaneta et al. 1999; Noda ef a/. 1994 and El-Nasr 1983 ), sterols
(Roose ef al.,1991 and Daulatabad ef of., 1992) and resins {Ono ¢f af., 1989
and Kogestu ef al., 1991).

- The investigation of Convelvuius arvensis 1. and its cvaluation as a
potential source of active constituents was thereforc planned. The plant is
very comimon in Egypt (Tackholm, 1974).

MATERIALS AND METHODS

Plant Materials

‘ The aerial parts (leaf, stem and flower) and root of Convolvulus
arvensis L. were collected from El-Arish (North Sinai) during 1999 and
identified by Prof. N. El-Hadidi, professor of Botany, Botany Department,
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Faculty of Science, Cairo University and by comparison with plant

description in flora of Egypt as well as herbarium specimens at Desert

Research Center, Egypt.

Materials, Solvent Systems and Reagents for Chrematography ‘

Adsorbents: pre-coated silica gel 60 F254 plates (E-Merck) for TLC and

silica gel 60, (70-230 mesh, Merck) for column chromatography,

Solvent systems: (a)benzene-cthyl acetate (86:14), (b) cthyl acetate —

methanol — water (30:5:4), (c) butanol — acetic acid — water (4:1:5), (d)

ethyl acetate - methanol acetic acid — water (65:15:10:10) and (c)acetic acid

— water (15:85) were used for developing the chromatoplates.

The following chromatographic reagents were prepared (Stahl, 1964):

1- Aluminum chloride, ammonia vapors and UV light for flavonoids.

2- Hydroxylamine-ferric chloride (for lactones and ester), ammonia vapors

and UV light (366) for coumarins.

Apparatus

1- Pye Unicam pu 8800 spectrophotometer for UV spectral analysis.

2- Varian 500 MHz spectrometer for 'H NMR (TMS as int. st.).

3- Kofflor's hot stage apparatus for melting points (uncorrected).

4- Mass spectra were recorded using EI mass (Chro N29 MY 5526) Ver.
Ion Uie

" 5- Kymograph (B-Braun Melsungen AG. 86106).

8 - Apparatus for histamine-induced asthma in guinea pig.

Procedures

Extraction and Iselation of the Phenolic Compounds

One kg of each powdered organ under investigation (flower, green
parts and root} was defated then extracted in a soxhlet apparatus with 90%
cthanol. The concentrated ethanolic extracts (119.1, 118.9 and 90.2 g) for
flower, green parts and root respectively, were separately diluted with water
(200 ml) then successively shaken with ether, chloroform, ethyl acetate, and
n-butanol. Each extract was dried over anhydrous sodium sulphate and
concentrated to yield the following dry extracts (6.2, 9.5, 12.7 and 30 g ),
(7.1, 14.2,16.1 and 33.6g ), ( 5.1, 7.4, 9.2 and 20 g ) for flower, green parts
and root respectively. The rest of the ethanolic extract was only a mixture of
different salts, pectin’s, proteins and resinous matertals.

TL.C examination of the different extractives adopting solvent
systems (a and b) and visualizing reagents (1 and 2) suggested the presence
of coumarins in ether and chloroform extracts and flavonoids in ethyl acetate
extract. The n-butanol extract was found to have a lot of resinous material.

Accordingly, coumarins were isolated from the combined ether and
chloroform extracts using column chromatography over silica gel and cluted
gradually with benzene — ethyl acetate, where compounds 1- 4 were isolated
and reapplied on preparative layer chromatography (system a).
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The ethyl acectate extract was subjected to preparative layer
chromatography (system b) followed by repeated preparative paper
chromatography (systems ¢ and e). Bands corresponding to each flavonoid
were separately extracted with methanol, concentrated and submitted to a
column of Sephadex LH-20 eluted with methanol — water where compounds
5-16 were isolated.

Identification of the Isolated compounds
Acid Hydrolysis

Five milligram of each glycoside was refluxed with methanolic
H,50, (5 ml MeOH, 5 m! H,0, 1 m! H,S0,) for 3 hr. The reaction mixture
was diluted with water and the released aglycone extracted with ether. The
aqueous layer was neutralized, extracted with pyridine and the concentrated
pure sugar residue was dissolved in 10 % isopropanol for identification using
systems d and e.

Compound 1 (30 mg) white crystals, Rg= 0.33 (system a); mp. 203-204°C.
UV Amax (MeOH): (nm) 228, 252, 260, 295, 344; (NaOAc) 245, 277, 391.
'H NMR (DMSO-dg): 8 7.9 (1H , =9, H-4); & 7.2 and 6.75 (2H, 2S, H-5 and
H-8, respectively); 8 6.2 (1H , d, J=9 Hz, H-3) and § 3.8 (3H, S, OCHj). This
compound was identified as Scopoletin.

Compound 2: (25 mg), white crystals, R¢ = 0.45 (system b); mp. 214-216
°C. UV Aimax (MeOH): (nm) 276, 347; (NaOAc) 258, 389. 'H NMR
(DMSO-dg): 8 795 (1H , d, J=9 Hz, H-4); 8 6.7 (1H , d, J=8Hz,) 5.15 (1H, d,
H-1 glucose); sugar protons at 3.33- 3.78. H-5); 6 7.1 (1H . 8, H-8); & 6.31
(1H , d, J=9 Hz, H-3) and § 3.9 (3H, S, OCH;). *C NMR (DMSO0) : §160.40
(C-2) 112.14 (C-3),145.88 (C-4) ,109.60 (C-5) ,113.19 (C-6) ,149.80 (C-7)
,102.91(C-8) ,153.67 (C-9) ,112.23 (C- 10) ,55.90 (O-CH3 ) ,100.00 ( C-1")
,75.8 (C-2'),76.64 (C-3), 71.70 (C-4" ) ,77.01 (C-5") ,69.99 (C-6 ) . This
compound was identified as Scopolin.

Compound 3: (25 mg), white crystals; Re= 0.75 (system a); mp. 272- 274
°C. UV imax, (McOH): (nm) 244, 257, 320, 324, EI-MS mv/z (% rel. int.):
162 (MY(100), 134 (15), 106(10), 78(9), 77(10), 51(5). 'H NMR (DMSO-
d6): & 7.79 (1H, d, J=9.5 Hz, H-4); 6 7.42 (1H, d, J=8.4 Hz, H-5); § 6.77
(1H, dd, J=8.4, J=2.2 Hz, H-6);  6.71 (1H, d, J=2.2 Hz, H-8) and 8 6.1 (1H,
d, J=9.5 Hz, H-3). >C NMR (DMSQ) 161.101 {C-2'),121.40 (C-3"), 145.10
(C-4"), 129.78 (C-5"), 113.42 (C6'), 162.11 (C-7'),103.10(C-8'),146.5(C-9’
), 112.34 (C-10"). This compound was identified as Umbelliferone.
Compound 4: {20 mg), ncedle crystals, Re= 0.12 {system a); m.p. 272-274
°C. UV Amax (MeOH): (nm), 226, 257, 293 and 346 nm. EI-MS m/z (% rel.
int.): showed M" at 179 (100), 150 (20), 132 (3), 122 (22), 121 (18), 94 (20)
and 69(10). '"H NMR (DMS0-dé6); & 7.9 (1H, d, I=9.5 Hz, H-4); § 7.1 (1H,
S, H-5); & 6.79 (1H, S, H-8) and & 6.2 (1H, d, J=9.5 Hz, H-3). "C NMR
(DMSO) 161.28(C-2), 110.77 (C-3"), 144.60 (C-4'), 112.25 (C-5), 148.40
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(C-6"), 150.33 (C-7'), 102.53 (C-8' ), 142.84 (C-9') , 110.77(C-10). This
compound was identified as Esculetin.

Compound 5: (20 mg),yellow needle crystals, Re= 0.7 (system b), mp.313-
315 °C. UV Amax, (MeOH): (nm) 255, 269 (sh), 370; (AIC;): 270, 290 (sh),
455; (AICL/HCL): 270, 357, 426, (NaOAc): 274 (Dec.), 325;
(NaOAc/H;BO;): 261, 385; (NaOMe): 246, 330, 398. '"H NMR (DMSO-d6):
& 8.16 (1H, d, J=2Hz, H-6); 8 7.67 (1H, d, J=2Hz, H2"); § 7.6 (1H, dd, J¢ »
=8Hz, H-6");  6.80 (1H, d, I = 8 Hz, H-5") and & 6.3 (1H, d, J=2Hz, H-8).
This compound was identified as Quercetin.

Compoun 6 : (20mg),yellow crystals, R= 0.79(system b). UV A max in
MeOH : (nm) 260, 300 (sh.), 358 (AICl; ) 272, 300 (sh.), 440 (AICly/ HC
Y272, 300 (sh.), 420 (NaOAc)275, 325 (sh.), 395 (NaOAc/H;B(O,)260, 325
(sh.), 375 (NaOMe)272, 320 (sh.), 430 .'H-NMR (DMSO- dg) :3 (ppm) 7.7
(1H, d, J=2.5 Hz, H2), 8 7.5 (1H, dd, F=8.5,2.5 Hz, H6 ); 3 6.8 (11, d, ] =
8.5Hz, H5"); 8§ 6.5 (1H, d, J =25 Hz, H6); 5 6.2 (1H, d, J = 2.5 Hz, 1I18); &
5.4 (1H, d, }=2 Hz, H1"" rhamnose); & 3.2-3.9 (m, remaining sugar protons)
and ® 1.2 (3 H, J=6 Hz, CHy rhamnose). This compound was identified as
quercetin-3-0-o-L-rhamnoside.

Compound 7: (600mg), yellow crystals, Ry = 0.5 (system b), m.p 190 °C
UV Amax, (MeOH) : (nm) 256, 265(sh.), 290, 355, (ALCL; ). 274,
302(sh.), 330(sh.), 432; (ALCl; /HCI): 270, 298, 359, 399; (NaOAc): 272,
324, 398; (NaOAc/H;BO5): 263, 292(sh.), 368; ( NaOMe): 272, 310, 410, ‘H
NMR (DMSO —dg): 6 8.10 ( 1H, d, J=2Hz, H2'); 8 7.86 (1H, d, J=8Hz,
H-6'); 3 6.89 (1H, d, J=8Hz, H-5"); & 6.65 (1H, d ,J=2Hz, H-8); 8 6.5 ( IH,
d, J=2Hz H6 ): 85.13( |H, d, J=7.50Hz H!"); & 4.55 (1H, d, ]=1.3Hz,
H1™Y; 8§ 3.82 (1H, dd, J=10Hz, J=2Hz H6"); § 3.65 (1H, dd, J=3.5, H2"
), 6 3.47-3.87 ( 6H, m, Sugar protons)and & 1.23 (3H, d, J=6 CH; ).
This compound was identified as Quercetin -3-O — rutninoside (Rutin).
Compound 8 : (20 mg) yellow crystals, Ry =0.91(system b), m.p. 277° C,
UV, A max in MeOH : nm 367, 268 ;(AlCly,. 265, 350, 420 ;( AICly/ HC1 ):
265,350, 420; (NaOA) : 275, 300(sh), 380 ;( NaOAc/H;BO; ): 267, 319(sh),
380;( NaOMe) : 285,322,430 '"H-NMR (DMSO-d¢): & 8.0 (2, d, J =
8 Hz, H2 and H6); 3 6.9 (2H, d, ] = 8 Hz, H3 and H5): & 6.4
(1H, d, J = 2.5 Hz, H8) and & 6.2 (1M, d, } = 2.5 Hz, 116). EI-MS
m/z (% re. lent): 285(M") (100), 258 (15), 229(16), 184(8),
121(22) and 93(10). This compound was identified as Kaempferol
(Mabry et al., 1970).

Componnd 9: (15 mg), yellow crystals, Ry =0.47(system b), UV A max
MeOH : (um) 267, 320, 353 : (AlCk;) : 275, 355 (sh), 410; (AICI/HCI): 270,
298(sh), 410; (NaOAc): 270, 310(sh),385; (NaOAc/H;BO;) 270, 380
(NaOMe)275, 320(sh), 400.'H-NMR (DMSO-dg ) : 8 8.1 2H,d, T = 8.7
Hz, H2 and H6); & 6.8 (28, d, J=8.7 Hz, H3 and H5' }; 6.4 (1H, d, J =
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2.5 Hz, H8); 8 6.2 (1H, d, J = 2.5 Hz, H6); 8 4.4 (1H, d, ] = 2 Hz, H1"'™
rhamnose); 8 5.4 (1H, anomeric proton, d, J =7 Hz, H1"" glucose); 8 3-4 (m,
remaining sugar protons) and & 0.9 (3H, d, J = 6 Hz, CH; rthamnose). This
compound was identified as kaempferol-3-rutinoside.

Compound 10: (23 mg), yellow crystals Ry =0.41 (system b)YUV A max in
MeOH . (nm} 260, 322, 366(AICL; ) : 262, 300 (sh), 352, 423(AlCI/HCl):
260, 300(sh), 345, 420 ;( NaOAc): 260, 322, 380, 4199sh); (NaOAc/H;BO;):
260, 321(sh), 375 ; (NaOM): 268, 430 "H-NMR ( DMSO- dg) : 8 7.8 (2H,
d,J=9Hz H2 and H6), 8 7.2 (2H, d, ] =9 Hz, H3 and H5), 8 6.8 (1H, d,
J=25Hz H8),56.7(1H,d,J=25Hz, H6),5 45 (1R, d,J=2Hz, HI'"
rhamnose), 8 5.1 (1H, d, J =7 Hz, anomeric protons, H1"" giucose), 6 3-4 (m,
remaining sugar protons) and & 1.0 (3H, d, J = 6 Hz, CH; rhamnose). This
compound was identified as kaempferol-7-rutinoside.

Compound 11 : (19 mg), yellow crystals Ry =0.86 (system b} UV A max in
MeOH : (nm) 215, 330(sh), 360; (AICl; ): 270, 300(sh), 423; {AICly/ HCI):
270, 300(sh), 420; (NaOAc) :275, 360; (NaOAc/H;BOs ):275, 330(sh), 390;
( NaOMe) :275, 330(sh), 390. 'H-NMR (DMSO-ds): 8 8 (2H, d, ] = 8 Hz,
H2 and H6), 8 6.9 (2H, d, J = 8 Hz, H3 and H5), 8 6.3 (1H, d, J = 2.5 Hz,
H8), & 6.1 (IH, d, T = 2.5 Hz, H6), § 53 (IH, d, I=7 Hz, H 1*° glucose,
anomeric proton) and & 3-4 {m, remaining sugar protons). This compound
was identified as kaempferol-7-0-8-D-glucoside.

Compound 12 : (23 mg), yellow crystals Ry =0.82 (system b) UV A max in
MeOH : (nm) 265, 325(sh), 350;(AICL): 265, 290(sh), 420;(AICl/ HCD)
265, 300, 420 (NaOAc) 215, 300, 365 (NaOAc/H;BQO; )270, 360
(NaOMe)275, 325, 400 .'"H-NMR ( DMSO-d¢): 8 7.9 (2H, d, T =9 Hz,
H2 and H6 ), & 6.7 (2H, d, J =9 Hz, H3 and H5); 8 5.6 (1H, d, ] = 2.5 Hz,
H8); & 5.5 (1H, d, = 2.5 Hz, H6); 5 5.1 (d, J=7 Hz, H 1" glucose) and &
3.1-3.8 (m, remaining sugar protons). EI-MS m/z (% re. lent): 447 (M")
(100), 285(95), 315(18), 448(68). *C NMR (DMSO) & : 153.3 (C-2) ; 132.6
(C-3); 174.3 (C-4); 159.6 (C-5); 98.6(C-6); 160.4(C-7); 95.5(C-8);
153.2(C-9); 103.4(C-10); [21.1(C-17); 130.3(C-27); 114.8(C-37);
157.4(C-4%); 114.8(C-5"); 130.3(C-67); 102.2 (C-17); 75.4(C-27);
79.0(C-37"); 71.2(C-477); 79.0 (C-57"); 59.8(C-6""). This compound
was identified as kaempferol-3-O-B-D-glucoside.

Compound 13: (25mg) vellow crystals m.p. 220-221, Ry =0.49 (system b),
UV A max in McOH : {nm) 257, 350; (AlCl;): 257, 350, 400; (AICL/HCI):
257, 350, 400; (NaOAc): 257, 260(sh}, 355; (NaOAc/H;BO, ): 257, 260(sh),
355; (NaOMe):270, 420.'H-NMR_(DMSO- dg):8 7.2 (2H, d, J = 8 Hz, H2
and H6), & 6.8 (2H,d, J= 8 Hz, H3 and H5), 8 5.8 (1H, d, J = 2.5 Hz, HS),
8§57 (1H, d, J = 2.5 He, H6), 8 54 (1 H, d, J=2 Hz, H 1"* thamnosc
anomeric sugar proton), 8 5.1 (1 H, d, J=7 Hz, HI"" anomeric glucose
proton), 8 3-4 (m, remaining sugar protons) and 8 1.1 (3 H, d, J=6 Hz, CH;
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rhamnosc). This compound was identified as Kaempferol-3-O-a-L-
rhamnosyl-7-O-B-D-glucosidc.
Compound 14 : (21mg) yellow crystals, R = 0.40 (system b) . UV A max in
MeOH : (nm) 265. 350; (AICI;)263, 300(sh), 410 (AICIy/ HCI) 265, 350, 410
(NaOAc)Z?S 300, 380 (NaOAc/H;BO; 270, 310, 375 (NaOMe)275 330,
400 .'H- NMR (DMS0-d;): 8 7.9 (2H, d, J = 8 Hz, H2 and H6), 8 6.8 (2H,
d,J=8Hz H3 and H5),8 5.8 (1H.d,J=25Hz HR),8 5.6 (1H,d,J =25
Hz, H6), & 54 (1 H, d. anomenc proton), & 5.2 (1 H, d, J=2 Hz, HU"™
rhamnose), 8 3-4 (m, remaining sugar protons) and 8 1.2 (3 H. d, J=6 Hz,
CH; rhamnose). 'C NMR (DMSQ) : & 153.2 (C-2): 132.6(C-3);
174.3(C-4)y; 159.6 (C-5); 98.8(C-6): 160.4(C-7), 93.9(C-8);
153.2(C-9); 103.4(C-10}; 121.1¢C-1"); 130.3{C-2"}); 114.8(C-3");
1537.4(C-4")  114.7(C-5%); 130.3(C-6"); 102.5(1"")y, 71.2(27);
73.2(377); 68.5(4°7); 75.5(5" "), 59.8(677); 103 (1777)370.6 (C-2""),
70.4 (C-37), 71.9(C-4""), 70 (C-5"""), and & 17.6 {C-6"""). This compound
was identified as kacmpferol-3-galactorhamnosidc.
Compound 15: 23mg yellow crystals; its mp. 228-230 °C, Ry
=0.80{system b). UV A max in McOH: 265, 350 AICI, ,265, 300(sh), 405
AICl/ HCI265, 350, 405 NaOAc270, 300, 380 NaQA¢/I1,B0,270, 310, 373
NaOMc¢275, 330, 400.'"H-NMR (DMSO- d):3 7.2 (2H, d, ) = 8 Hz, H2 and
H6), 8 6.8 (2H,d, T=8Hz, H3 and H5). 8 58 (1H. d, J = 2.5 Hz, H8), &
5.7(1H, d, )] =2.5Hz, H6), 8 5.4 (1 H, d, J=2 Hz, H 1"" rhamnose anomeric
sugar proton), and 8 1.1 (3 H, d, =6 Hz, CH; rhamnose}. EI-MS m/z (%
re. lent): 433(M7), 303(25), 287(95), 275(45), 257(85), and
135(80). This compound was identificd as kacmpferol-3-O-a-L-
rhamnosid.
Quantitative Estimation of Total Flavonoids

For quantitative estimation the method adopted was based on
mcasuring the intensity of the colour developed when flavonoids were
treated with aluminium chloride reagent, percentage was calculated as
quercetin with reference to a pre-cstablished standard calibration curve
(Mabry ¢f al., 1970 and Balbaa ef al., 1981).
Pharmacologlcal Study
Pharmacological Screening
Preparation of extracts

The air-dried powdecr, of the three plant organs (100 g cach) were
extracted with cthanol 95% (Soxhlet). The concentrated cthanolic extract
was suspended in water (pH 6-7) in different concentrations and used for the
in vivo experiments.
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In vivo Experiments
Determination of Median Lethal Dose (LDsy)

The LDs, of investigated extract was determined following Finney
method (Finney, 1964) from which the therapeutic index was also
calculated. The different organ extracts were subjected to the following
experiments:

Anti-asthmatic effect (Laurence and Bacharach, 1964), antipyretic
activity (Alpermann, 1972), the analgesic effcct (Okun et af., 1963), anti-
inflammatory effect (Domenjoz ef a/.,1955), diuretic effect, anti-ulcerogenic
effect(Garge er al, 1993), anti convulsing effect(Kerley ef al., 1956),
tranquilizing activity (Robert, 1965), Anticoagulant activity(Dacie and
Lewis 1984), effect on bloed glucose level (Saleh er al., 1974). Results
obtained are shown in tables 1 -10.

In vitro Experiment

All total and successive plant extracts were used to study the
following: cffect on isolated rabbit’s intestine (Staff of Pharmacology
dept., University of Edinburgh 1970), effect on the uterine motility of
rats (Finney, 1964), effect on the isolated heart of rabbits (Burn, 1952),
effect on isolated tracheal strips of guinea pigs (Dungan and Lish, 1962).
Antitumor Activity (Cytotoxic Activity)

Tumor Cells

Human tumor cell lines U251 and MCF7 (brain tumor and breast
carcinoma cell lines respectively). Measurement of Potential Cytotoxicity by
SRB Assay (El- Kashori, 1983).

Effect on Liver and Kidney Functions
Single Administration

Twenty mature albino rats of 150-180 gm b. wt. were divided into 5
equal groups. The 1% group was left as a control, while the 2™ and 3™ groups
were admimistrated a single oral dose of the plant extracts (400 mg/kg),
blood samples were collected from the orbital plexus of rats, 6 hr after
medication. Samples were left to clot at room temperature for 20 min, The
obtained sera were collected and used to determine the activity of (AST)
aspirate aminotransferase and (ALT) alanine aminotransferase (Reitman and
Frankel, 1957). Levels of urea (Fawecett and Scott 1960), creatinine were
also estimated (Husdan and Rapoport, 1968)

Repeated Administration

Mature rats of 150-180 gm b. wt. were divided into 4 equal groups.
The I group was left as a control, while the 2™, 3" and 4™ groups (6 rats
each) were orally given the plant extracts in a dose (400 mg/kg) for 15 days.
Blood samples were collected from each rat and sera were separated. Both
the activity of AST and ALT and concentration of urea and creatinine were
estimated as mentioned before. Results are shown in tables 11 and 12.
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RESULTS AND DISCUSSION
Isolated Compounds

Compounds 1. 3, 4, 5. and 8 were identified by comparing their TLC
chromatograms, UV speetram in methanol and with different shift reagents,
EI-MS, 'H NMR and "“C NMR spectra with authentic samples and published
data. Compound 5 and 8 migrated with quercetin and kaempferol and their
spectral data were in agreement with those published for these compounds
(Mabry e af., 1970). Compounds 1, 3. 4 were found to be Co-
chromatographically identical with scopoletin (Murray e al.. 1970},
umbellifcrone (Murray er al., 1982) and csculetin, respectively (Fig, 1).
Acid hydrolysis of compound 2 released glucose, which has been identified
as before, and its aglveon was found to be similar to scopoictin when co-
migrated with the authentic on TLC (system ). '

Acid hydrolysis (Harborne er af.. 1975} of compounds 6 and 7
revcaled the sugars rhamnose  and rhamnose glucose respectively which
identified by PC and TLC {system ¢ and f), and an aglvcon which was found
to be identical with compound 5 when compared with its TLC, UV shilt
reagenis, They are substituted at position 3 as indicated by their UV spectra
upon addition of diagnostic shift reagent, so from data given and by
comparison with published data (Geissman, 1962, Mabry ef af., 1970 and
Harborne er af., 1975). these compounds were identificd as quercetin 3-O-
rhamnoside and Quercetin-3-O—rutninoside (Rutin).

Upon acid hydrotysesicompound 15) revealed the sugars rhamnose,
(compound F1 and 12) glucosc and rhamnose, {(compond 9,10, I3 and 14)
galactose and rhamnose, their sugars were identified by PC and TLLC
(system ¢ and d), and the aglycon was found to be identical with compound
& when compared with its TLC, UV shift reagents. The sugar was linked at
C; for compouns 91213 and 14 and at C; for compound 10 and 11 as
included from their UV spectra upon addition of diagnostic shift reagent, so
from daia given and by comparison with published data these compounds
were jdentified as  kacmpferol-3-rutinoside . kaempferol-7-rutinoside.
kacmpterol-7-O-B-D-glucoside, kacmpierol-3-0-p-D-glucoside, kacmpterol-
3-0-a-L-rhamnosyl-7-O-B-D-glucoside, kacmpferol-3-gatactorhamnoside
kacmpferol-3-O-a-L-rhamnosid .

Total {lavonoid cstimation by spectrophotomcter victded 3.2, 1.0
and 0.5 %4 for flower, green parts and root respectively caleulated as
gucreetin.

Pharmacological Activity
In vive Experiments
Determination of Median Lethal Dose (LDgg)

The cthanolic extract of Convolvalus arvensis was non-toxic (LDs, over
5 /kg b. wl.). this indicate that the plant is highly sale for human use. This
was proved by its usc as a source of food for goat (Shahina, 1994).
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The results of pharmacological study proved that there has no anti-
asthmatic effect of the plant as stated in folk medicine (Bolus, 1983). The
plant has neither antipyretic (Table 1), analgesic (Table 2), anti-
inflammatory (Table 3), anti-ulcerogenic (Table 4) nor anticonvulsant
activity (Table 5).

The present work revealed the moderate diuretic (Table 6) and
tranquilizing activity (Tables 7 and 8) of both root and flower extracts.

Both leaves and root are used as anti - hemorrhagic , but the results
obtained shows that both green parts and flower have anticoagulant (Table 9)
activity at a dose of 400 mg/kg body wt., this may be due to the presence of
coumarins. Successive extracts of both green part and root also exert the
same effect as the total alcoholic extracts

Concerning hypoglycemic effect, it was observed that green part has
significant effect, which may be attributed to the presence of flavonoids. It
was also observed that green part extract has hypoglycemic effect (Table 10)
on diabetic rats only and not normal one which prove the safety of the plant.

The result of in vitro experiments revealed that the plant extracts
contain a mixture of pharmacologically active compounds that would exert
various effects on various isolated organs. From this it can be concluded that
the plant can be used to relieve intestinal and uterine pain since it decreases
their motility. The plant also inhibits the force of heart contraction.
Furthermore on investigation of both liver and kidney functions, it was
observed that the different plant extracts significantly decrease both liver
(AST and ALT) and kidney {Urea and Creatinine) functions. It was reported
that convolvulus arvensis plant is used to treat Jaundice due to the presence
of convolvuline resinous glycosides and so more studies are needed to
decide whether the plant can be used to treat liver diseases or not. Results are
reported in tables (11 and12). It was also found that different plant extracts
have no anti-cancer (brain and breast cancer) activity.

TABLE (1). Antipyretic effect of different extracts of Convolvulus
arvensis in rats (n=5).

Dose Mean rectal temperature (°C) after N
Group (Eiftl;% | r 2hr Shr 4 hr
| Control 0 38.740.7 388207 18 820.6 38.640.7
Paracetamol 50 36.540.7% 36.30,7* 36440 6* 36.840.7*
Flower 400 38.340.6 38.240.7 37.8+0.7 38.2+0.7
Green part 400 38.1£0.6 38.130.6 38.1+0.7 38.140.6
Reot 400 38.0:+£0.6 38.10.6 38.240.6 37.940.6

*Significant at p<0.05
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Ry

™
3
2
R 1o
_ R R,
L. Scopoletin OH OCH;
2. Scopolin glucose OCH;,
3. Umbelliferon OH H
4. Esculetin OH OH
R R; R,
5. Quercetin. H H H
6. Quercetin 7-0-rhamnoside . rh. H H
7. Quercetin -3-O - rutninoside (Rutin). H rh.gl H
8. kaempferol. H H H
9. kaempferol-3-rutmoside . H rh.gl. H
10. kaempferol-7-rutinoside. rh.gl. H H
11. kaempferol-7-0O-B-D-glucoside. Gl H H
12 kaempferol-3-O-B-D-glucoside. H gl. H
13 kaempferol-3-O-g-L-thamnosyl-7-0O-p-D-glucoside.  gl. rh. H
14, kaempferol-3-galactorhamnoside. H gal.th. H
15. kaempferol-3-O-a-L-rhamnosid. H rh. H

Figure 1. The isolated compounds of Convelvulus arvensis.
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TABLE (2). Analgesic effect of the extracts of Convolvulus arvensis in
mice {n=5). o
Dose T % Protection againgt writhing after

Group (;: i/tk;é 1 hr 2hr 3 hr 4 hr
Control 1T 70 0 0 0 0
Paracetamol 50 100 80 60 40
Flower 400 60 40 20 ¢
Green part 400 40 20 0 0
Root 400 40 20 20 0

TABLE (3). Anti-inflammatory effect of the extracts of Convolvulus
arvensis in mice (n=5).

Dose Thickness of paw in mm after
Group (Iljni’ftkf i hr 2 hr 3hr 4 hr
Control 0 7.5+0.21 7.6+0.24 7.540.25 7.540.25
Paracetamol 50 6.7+0.25*% 6.6+0.21%* 6.24+0.26% 6.4:40.23*
Flower 400 7.8+0.24 7.44+0.24 7.320.21 7.740.25
Green part 400 7.4+0.27 7.1+£0.26 7.240.25 7.5+0.24
Root 400 7.3+0.24 7.4+0.27 7.540.24 7.1£0.26

*, #* Sipnificant at p<0.05 and p <0.01, respectively

TABLE (4). Anti-ulcerogenic effect of the extracts of Convelvulus

arvensis in mice (n=5).

Group Dose (mg/kg b. wt.) Nunber of gastric ulcer
Control 0 8.16+0.26
Flower 400 7.834£0.25
Green part 400 7.3940.26
Root 400 7.3740.29

TABLE (5). Anticonvulsant effect of the extracts of Convoivulus arvensis

in mice (n=5),

Group Dose (mg/kg b. wt.) Time Ofdiiil;sﬁﬁ;;njecnon of
Control 0 7.8320.16
Na Phenobarbital 40 102.8747 89%+*
Flower 400 7.4940.18
Green part 400 7.62+0.19
| Root 400 7.3240.15

*** Significant at p =0.001
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TABLE {6). Effect of Convelvulus arvensis extracts on urine volume of

rats {n=>5).

Group Dose (mgika bawt.) Volume of url;:s(m!) within 24
Control 0 7425027
Furcsemide 20 138640, 86%*
Flower 400 7.2210.24
Green part 400 710025
Roaot 400 R2510.24%

* F*Significant at p=0.05 and p <0.01, respectively
TABLE (7). Tranquilizing activity of Convelvidus arvensis extracts in
mice using rotating rod test (n=5).

froup Daose Time {sec) required by mice o fall
(mg'kg) 1 hr 2hr 3 hr 4 hr
Control 0 3862116 | (3952114 | 13862116 | 140.6+125
Chlorpr-Omazin 4 205%F% 13 | 202%%*1 1.3 | 3pa*F*L] 9 | 52.4%FR0 g
Flower 400 90 6*£7.3 989582 166.8%+9.7 | 137.5410.3 |
Green part 400 1204404 | (2474101 | 12765105 | 1355115
Root 400 1175483 125.2+7.4 1304199 1 13862110

*, FESigniticam at p

0.05 and p <0.001. respectively

TABLE (8). Tranquilizing activity of Convelvulus arvensis extracts in
mice using traction test {n=5).

—

Gr Dose %o of nice incapable to touch the wire after
iroup j e -
(mp'ky) 1 hr 2hr dhr 4 hr

Control 0 0 0 0 1 0
Chlorpr- ' Lon 100 S0 80
Omazin |

Flower 4400 T e0 L a0 [ 400 b 0
_Gireen part 40 10 i P 0 % v E
Root 400 0 0 i 0 | 0 i

TABLE (9). The effect of Convolvulus arvensis extracts on prothrombin
time (PT) and partial prothrombin time {PTT) in rats

=5
Oruan N Grouyp PT {in scc )_ i PTT {in sce)
- Control 21.441.08 32.4+1.7 |
- Pct. cther 2204032 161183
Ither 200400 RORERN
Flower Chlorotorm 21.041.1 2344 2%F
Lihyl acetate 2044109 20.0:0.0%*
Alcohol 19.2+0.2 RIS
Total atcohol 2125116 20341 5%%
© T Per. cther 22.0:0.32 22040.81%F
fither 2000400 [R.6HOG3FF
Green Chlorotorm 20014001 jE9.2.0. 2%
part Fthyl acetate 22014031 1140 0.63%F*
Alcohol 232400110 20.1:00.01%*
Total alcehol 23.5%1.2 JL.2LT 6% ~
| Root Total alcohol 2364114 314081 o

*oRRand BhE §i£ﬁ‘:ﬁcunl at p <005, p <0.0f and p <000 1respectively.
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TABLE (10). Effect of single and repeated oral administration of
different extracts on blood glucose level in normal and
alloxan diabetic rats (n=5).

Dose Blood glucose level (mg/dl)
(mg/ normal Alloxan
Group kg

body Single dose Repeated Single dose Repeated

wi) dose dose
Control 0.0 12254622 118.2+5.81 357.7£10.9 314.4£12.5
Tolbutamide 100 64.1***43.14 | 52.7%%*%43.06 | 197.5%**+6.4 | 188.2%**46.7
Flower 400 120.146.12 124.546.2 316.44+8.25 399.749.1
Green part 400 117.2+4 .90 126.544.5 314.047.5 248, 4%*£](.1
Root 400 123.246.5 120.545.31 318.044.7 354.7+10.1

** k¥* Significant at p<0.01 and p <0.001, respectively
TABLE (11). Effect of single and repeated oral administration of
different extracts on lver function activity in rats

(n=5). L
Dose Single Repeated
Group (mg/kg b. AST it ALT wi AST ALT
wit.) wl wl
Control G 36.72 40,47 36.81 41.17
+0.82 +).83 +0.92 +0.85
Flower 400 36.10 40.33 37.0 40.76
+0.94 +0.82 +(.85 +0.88
Green 400 3528 39.32 31.65%%%* 37.02%%
Part +0.84 +0.72 +0.80 +0.84
Root 400 35.12 40.28 29 | 2%** 30.16%*+*
+0.64 +0.57 40.73 +0.99

** *** Significant at p<0.01 and p <0.001, respectively
TABLE (12). Effect of single and repeated oral administration of
Conveolvulus arvensis extracts on kidney function test in

rats (n=5),
Dase Single Repeated
Group (mg/kg b. o Creatinine o Creatinine

wt) Urea mg% me% Urea mg% mav
Control 0 52.65+1.34 | 0.66+0.04 54.62+1.48 0.65+0.03
Flower 400 51.46+2.55 | 0.64:+0.04 49.0%+1.54 0.61+0.03
Green 400 51.82+1.22 | 0.65+0.02 50.67+1.36 0.64+0.02
Part
Root 400 51.61+1.93 | 0.65+0.04 45.48%*41.89 | 0.55%+0.03

* and** Significant at p <0.05 and p <0.01, respectively.

RECOMMENDATION

From the present study, it was found that, after investigation of the
safety limits of the plant extract on liver and kidney functions, Convolvulus
arvensis could be used as a natural anticoagulant and in treatment of the liver
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enzymatic disorders. Preparation of the crude methanolic extract in a proper
pharmaceutical form is rather more suitable and agreeable than the ether or
chloroformic extracts which may contain any remnants of harmful organic
residues.
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