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FLAVONOIDS, PHARMACOLOGICAL AND
ANTITUMOR ACTIVITIES OF Convolvulus
althaeoides 1.. EXTRACTS

Emad, M. Atta
Aromatic and Medicinal Plants Department, Desert Research Center.
El-Matariya, Cairo. Egypt.

Eighl Davonoid compounds were isolated from the alcoholic
extract of Comvahulus althaeoides L, They are Kaemplerol,
kaempferol-3-thamnoside  7-  glycoside,  quercetin,  rutin
(quercetin-3-rhamnoglecoside),  kaemplerol-3-  rhamnoside,
quercetin-3-glycoside,  kaempferol-3.7-di-chamnoside  and
kaemplerol-3-thamnoside-7-rhamnoxyleside.  Their  structures
were elucidated by spectroscopic methods including Ultravioler
(UV). Electron impact mass (E1 mass), 2 Dimensicnal Nuclear
Magnetic Resonance for Hydrogen Proton and Carbon thirteen
('H and "'C 2D NMR), DEPT, Hetro nuclear Multiplier Bonding
Correlation (MMBC) and Hetre nuclear Multiplier Quantum
Correlation (HMQC) expernimenis. The butanol eximct of the
plant have high cytotoxic activity against Ehelich tumor cell line,
while other extracts and some isolated compounds showed a
significant  activity.  Pharmacological  screening  was  also
performed which showed that repeated oral administration of
rutin, aqueous and butanel extracts reduced the severity of
vastric damage while rutin und aqueous extract in a dose of 300
mg/'ke bowt, increased the time required for blood coagulation.
The volume of wrine was signiticantly  increased in rats
adniinistered with ruting also the aqueous and butano! extracts
praduced 20% protection against writhing after 3-4 h of their
oral administration,

Keywords:  Convalvelus  althaeoides,  phytochemistry,  Flavonoid,
pharmacology, cylotoxic activity.

Family Convolvulaceae comains large number of species some of them
were used as a source of human food and others as medicinal plants, In folk
medicine there are many uses of these plants such as, & tenic ({pomova
digitatay and (Cressa cretice), wothache (Convalvalus bidkematusy (Walter
and Memary, 1977). purgative (Merremia «leta, Argveeia capilate and
Ipomaea pedicetlaris), laxative (lpomoea inden), for headache ([pomoca
gracilis) (Sirivon, 1973), Ipomoea pes caprae was used for rheumatoid and
to treat dermatitis caused by the stink of jelly fish (Perry and Metzger. 1980
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and Hostettmann ef al. 1995). Another important plant in this family is
Ipomoca batatas. which is cultivated as a vegetable crop for the production
of sweet potato tubers, it is very rich in vitamins B. C, D and G. and its
leaves contain insulin like compounds, so it is used as an antidiabetic
(Fawzy, 1985).

Flavonoid sulfate in family Convolvulaceac was detected by (Petra ef
al, 1999), they isolated three new flavonol compounds; quercetin-T-methyl
ether-3.5 -disullate, quercetin-3.7- dimethyl ether-4"-sulfate and quercetin-
374" T-tnimethyl ether-3-sulfate with three known compounds: quercetin-7-
methyl ether-3-sulfate, kaempferol-7-methyl ether-3-sulfate and kaempferol-
47, Tdimethyl ether-3-sulfate from Argvric mollis and ipomoca regnelli.

Sundaresan er al. (1999) isolated two Navonoids: Kaempflerol-3-
glucoside and kaempferol-T-rutinoside from Evolvidus aivinoides. Quercetin
and Kaempferol were determined by paper chromatography (PC) and UV
spectroscopy in the unused parts of sweet potate (Kaneta ¢f of, 1999).

Hilal et of. (1983) reported that Comvolvudus lanatus showed o
purgative activity on animals when its root and resins were added 1o the
animal food. while Shabana ef a. (1986). stated that: Comvolvalus fanaius
showed a significant hypoglycemic effect in fasted rats | hr. afier
administration and relumed 1o normal after 3 hrs. whereas Convolvidus

lthacoides showed persistent hypoglycemic effect 1 h. after administeation.
In China: the roots of Mwremia hungaiensis are used to treat chronic
hepatitis and children’s hemia (Noda ef «l. 1994). Villasenov ef of (1998)
tested the methanolic and aqueous extracts of hath fpomoea aguatica and
sweel potata leaves for their antidiabetic activity, both plants gave positive
activity. Malalavidhane et ol (2000} stated that Ipomoca aguatica leaf
possess an insulin-like activity in both single (33%) and repeated (25%) oral
administration.

Husu et af. {2000): showed that both green and purple leaves of sweet
potato have high antioxidative activity. Sairam er of, (2001) evaluated the
potential anti-ulcerogenic activity of Convolvalus phuricanlis (fresh Juice)
against various wastric uleer models induced by cthanel and aspirin using
two doses. it was found that both of wo doses showed anti-uleerogenic
activity. It was worthy 1o carry out phytochemical and pharmacological
study on this plant because there were no previous studics on it,

MATERIALS AND METHODS

The aerial pant of Comvalvulus afthacoides .. was colleeted from the
LCeyptian desert in 2002 and identified by Profl. Dr. N, El-Hadidi. Botany
Department. Faculty of Science, Cairo University and by comparison with
herbarium specimens at Desert Research Center. Dried in the shade, ground
o fine powder and kept for phytochemical

) ) and  pharmacological
investigations,
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I- Phvtochemical investigation
1- Determination of some active constituents
Quuantitative estimation of total alkaloids
Total alkaleid of Convalvulus olthavoides was determined by two
methods: acid-hase titration and gravimetric, (Egyptian Pharmacocpia 1953:
Woao et al. 1977 and Balbay 1986).
Quantitative estimation of total flavonoid
The method adapted was based on measuring the intensity of the colour
developed when favonoids make a complex with aluminum  chloride
(Karawya and Aboutable 1982), The flavonoid content was calculated as
rutin.
Quantitative estimation of total Tannins
The percentage of tolal tannin was carried out gravimetrically using
cupper acetate method according to Makkar and Goodchild (1996).
Quantitative estimation of total Saponins
Total saponin contents were determined by quantitative method
accerding to Balbaa (1986).
2- Isolation of fMlavonoid compounds
Extraction and purification
Twao kg of the air-dried powder of Comvolvulus althacoides .. were
extracted with 90% alcohal by pereolation till exhaustion. For purification
and salt removal the aleoholic extract was dried under reduced presswre at a
temperature not exceeding 45°C. Residue lifted was dissolved in hot water
(500 mi) and fltered in cotton pool 10 remove the chlorophyll and fatty
matters, the aqueous extract then reconcentrated under reduced pressure and
pooled drop wise on excess methanol with continuous stirring, The solution
was then filtered. concentrated and re-dissolved in alcohol, This process was
repeated several times till no further salt precipitated.
I1- Chromatographic investigation
For investigation ol the HNavonoids, paper and  thin  layer
chromatography were used.
I- Paper chromatography (PC):
One and two dimensional paper chromatography was preformed on a
Whatman No [ lter paper using the following systems. Stahl, E. (1969):
a- n-hutanol- acetic acid- water (4:1:3 viv) organic phase (BAW),
b- acetic acid- water (13; 85 viv) one phase (13% AcOH).
2- Thin layer chromatography (TLC) Stahl. E. (1969):
Thin layer chromatography was done using the following systems:
a- ethyl acetate- methanol- water (30: 5; 4 viviv) one phase,
b- n-butanol- acetic acid- water (43 10 5 viv:) organic phase.
Both PC and TLC chromatograms were air dried at room lemperature,
localization of zones or spots were carried out by examination under UV

Eayptian ). Desert Res,, 37, No.2 (2007)
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light betore and after exposure to ammonia vapors or by spraying with
AICH,.
I11- Isolation and identification

The purified alcoholic extract was dissolved in 40 ml methanol and
mixed with 10 gm silica gel G for column. The selvent was evaporated on
water bath to form a free flowing dev powder, The powder was introduced
on the top of a glass column (100 x 5 cm) containing 500 gm. of silica gel G
for column chromatography packed by dry method using chloroform then
ethyl acctate and methanol in a gradual increasing. Elution was done at a rate
of 30 drops/ minute: each fraction (200 ml) was concentrated under reduced
pressure at 45°C, and then subjected 1o TLC using system (¢).

Six main collective fractions were collected from the column. These
fractions were containing eight flavonoid compounds and subjected 1o
preparative TLC using system (a) the bands corresponding to the favonoid
compounds were visualized under UV, eluted with methanol and water. The
cluted bands were purified on column Sephadex [.H20 using methanol and
water as eluting system, Identification of the purified flavonoid compounds
was done by, Ry values in systems BAW and 15% AcOH. melting point and
spectral data.

I'V- Biological activity
I- Pharmacological studics
Plant materials

The main flavonoid compound (rutin), butanol fraction and aqueous
extract of the plant aerial part were subjected to pharmacological studies.
a- Antiulcerogenic effect

Twenty five male Sprague-Dawley rats, 220-250 g, were used. They
were starved for 48 h before use (Grag ef al. 1993) to ensure an empty
stomach. To aveid dehydration during the period of fasting, rats were
supplied with sucrose 8% (w/v) solution in NaCl 0.2% (w/v). which was
removed one hour before experimentation (Glavin and Mikhatl 1976). A
contral group was given distilled water (10 ml/kg) and 3 treatment groups
administered one of the plant extracts in a dosc of 300 mg/kg orally via a
stomach tube. Two doses were given on the first day at 08:00 h and 16:00 h:
a third dose was given on the second day 1.5 h. Rats of the positive control
and the treatment groups were given ethanol 50% (v/v) (in distilled water) in
a dose of 10 ml/kg orally to induce gastric ulceration. Another group of rats
was kept as normal control. One hour after ethanol administration, all rats
were killed by an overdose of chloroform and the stomachs were rapidly
removed, opened along their greater curvature and gently rinsed under
running tap water, Lesions in the glandular part of the stomach were
measured under an illuminated magnifying microscope (10 x). Long lesions
were counted and their lengths were measured. Petechial lesions were
counted, and then each five petechial lesions were taken as | mm of ulcer

Egyptian J. Desert Res., 57, No.2 (2007)

¥

, Scamed vith '

Bntcaner (M Cam Scanner


https://v3.camscanner.com/user/download

FLAVONOIDS, PHARMACOLOGICAL AND ... NP 337

(Cho and Ogle 1979). To calculate the uleer index (mm). the sum of the total
length of long ulcers and petechial lesions in each group of rats was divided
by its number. The curative ratio was determined according to the formula:
(Control uleer index) - (Test ulcer index)
Curative rafio = ==sr-=es . rmmmee X100
(Control wicer index)

b- Anticoagulant activity

In this experiment. 20 rats (150-200 g) of both sexes were used. They
were divided into 4 equal groups. The first group was kept as a control,
whereas the 2% 3" and 4" groups were orally administered rutin, aqueous
and butanol extracts of the plant respectively in a dose of 300 mg/kg b.wi for
|0 successive days. Blood samples were collected from the orbital plexus of
rats through a heparinized capillary be into glass tubes containing sodium
citrate as anticoagulant, Blood samples were centrifuged at 3000 rpm for 15
min to obtain plasma. PT (Prothrombin Time) and APTT (Activated Partial
Prothrombin Time) were determined in plasma according to the methed of
Dacie and Lewis (1984) using the spectrophotometer,
¢- Effect on urine volume

Four groups of § rats were used. The 1 group was kept as a control,
while the 2™, 3 and 4" groups were orally administered rutin, aqueous and
butanol extracts of the plant, respectively in a dose of 300 mg/kg b.wt. Each
rat was placed in a wire cage w ith a bottom of narrow mesh and hanged over
a suitable funnel, The urine voided from each rat was collected within 24 h
of ndministration in a test tube and measured in mi.
d- Analgesic activity

The analgesic effect of the tested extracts was evaluated using the
writhing method as described by El-Hakim and Ain-Shoka (1995), Four
groups of 5 mice cach (20-25 g) were used. The first group was kept as a
control, whereas the 2™, 3 and 4" groups were orally administered rutin,
aqueous and butanol extracts of the plant respectively in a dose of 300 me/kg
b.wt. After 30 min. cuch mouse was injected intraperitonealy with 0.25 ml of
p-benzoquinene aqueous solution (0.1 mg/ml). Therealter. mice of all groups
were observed for writhing every onc hour for 5 h. animals devoid of
writhing in each group were counted and the analgesic potency of the tested
extracts was determined as % protection against writhing.
Statistical analysis

The results obtained were statistically analyzed using 1" test
(Snedecor and Cachran 1976).

2- Antitumor activity (cytotoxic activity)
It was mentioned that Comvolvilus althaeoides and Convolvidus

scanmonia were used in folk medicine for treatment of certain cancer tumor
(El-Saveda 1983).
Tumor cells: Ehelich tumor cell lines

Egyptian J, Desert Res.. 57, No.2 (2007)
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Mecasurement of Potential Cytotoxic by SRB Assay

Potential Cyvtotoxicity of Convolvulus althacoides extracts were tested
using the methed of Skehan er o (1990).

Cells were plated in 96-multiwell plate (10 cells) for 24 hrs before
treatment with the extracts 10 allow attachment of cells 1o the wall of the
plate. Different concentrations of the different plant extracts (0, 1. 2.5, 5 apd
10 pg/ml) were separately added to the cell mono-layer. Triplicates was
prepared for cach individual dose.

Maono-layer cells were incubated with the extmacts for 48 hr at 37 °C
and in mmosphere of 3% CO,. After 48 hr. cells were fixed, washed and
stained with sulfurhodamine [§ stain. Excess stain was washed with acetic
acid and atached stain was recovered with Tris EDTA bulTer, Colour
imtensity was measured in an enzyme linked immunasorbent assay (ELISA)
reader, then  the relation  between  surviving  fraction  and  extracts
concentration was plotted to get the survival curve of each tumor cell line
after specified extraer,

RESULTS AND DISCUSSION

Phytochemical studies
I- Determination of some active constituents

Some biologically active constituents were determined in 1able (1)
which indicates that the plant contains a high percentage of Navonoids,
tannins and saponins while the alkaloid percentage is higher in the green part
extract than the flower extract,

Table (1). Some active constituents’ percent of Comvolvulus althacoides L.

- Total Total Total Total
A\ ‘

[-, 'fm"’" alkaloids% | flavonoid % tannins% siaponins e
Flover 0.01) I 29 1.6 24

‘ |

l Gireen part Q.17 ; 27 4.1 l 317

I1- Isolation of flavoneid compounds

Eight Navonoid compounds were isolated, purified by column, PC and
'LC chromatography and identified through UV shifi reagent, 'H and "C-
NMR. These compounds were named - E;.
1- Kaempferol

Compound E, was obtained as yellow crystals, soluble in methanol.
m.p. 277°C, Ry -values and colour reactions are outlined in table (2).

Ezyptian ). Desert Res., 57, No 2 {2007
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Table (2). R; values and colour reaction of flavonoids compounds
isolated from Convolvulus althaeoides.

—_—

. Ry N 1M in Colour
W o i LTM\'_' | AcOi l Vis. |V UVINI, 4
L [H - _4n__*}. y ﬁL v v _J
B, 5l 70 o y | v
e | = | % br | dp y
B __ 49 __ 4 | ¥ d.p. ¥
e 87 50 - _up ¥
L ____"L*W_“—oo* N _br br
a— — e e e
L& T & |30 be 1 be | iy |

e —— —_—

Where y: _\'cllowjy.: Morescence yellow, d.p.; deep purple br.: brown. p.: purple and vis.:
visible..

a- UV spectrum

UV spectral data, & max in MeOH and shift reagents showed that:

1- Band I. 11 appeared at 367 and 268 nm respectively. which indicates that it
is a flavonol type with free OH at position 3.

2. Addition of NaOH resulted a bathochromic shift in band [ (+63 nm)
which proved the presence of free OH group at position 47,

3. Bathochromic shift in band 11 (+7 nm) occurred on addition of NaOAc,
which indicates the presence of free OH at position 7. Addition of boric
acid gave no shift indicating the absence of orthodihydroxy group at B-
ring.

4- Bathochromic shift in band [ (+53 nm) occurred on addition of AICI;
indicating the presence of frec OH group at C-3 and C-5. this shift was not
affected after addition of HCI indicating the absence of orthodihydroxy
group at B- ring.

b- '"H-NMR

The spectrum of compound E, in dimethyl sulfoxide acid DMSO-dé,
showed signals at: .

8 (ppm) 8.0 (2H, d, J = 8 Hz, H2 and HG ), & 69(2H, d, J=8 Hz, H3 and

HS),56.4 (1H,d,J = 1.5 Hz, H8) and 8 6.2 (1H, d, J = 1.5 Hz, H6).

From UV analysis, compound E, is probably kaempferol. The
structure of this compound was further confirmed by 'H NMR spectrum in
DMSO which showed the signals characteristic for kaempferol (Mabry er al.
1970).

2- kaempferol-3-0-u-L-rhamnosyl-7-O-p-D-glucoside

Compound E; was obtained as yellow crystals. soluble in methanol, its
m.p. 220-221°C; Ry -values and colour reactions are recorded in table (2).

a- UV spectrum

UV spectral data of compound E; showed that:

[. The band 1 at 350 nm and band Il at 265 nm showed that it might be

flavonol in nature.

Egyptian J. Desert Res., 57, No.2 (2007)
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(8]

. The bathochromic shift in band | with addition of NaOMe (39 nm) with
increase of intensity indicated the presence of free OH group at 4
positions,

3. With addition of NaOAc no significant shift appears which indicated the

substitution of H in 7 positions.

4. Addition of NaOAc! H,BO,, no bathochromic shift in bands | or 11, which
indicated the absence of orthodihydroxy groups at B-ring especially at 3'
and 4' positions.

5. Addition of AICI,. no bathochromic shift in band | indicated the absence
of orthodihydroxy groups also the presence of substitution at position 3.

6. After the addition of HCI no hypsochromic shift in band [ in AICk
spectrum indicated the absence of orthadihydroxy groups.

From colour reaction and UV spectral data compound (E,;) may be

kaecmpferol with substitution at 3 and 7 positions (Mabry ef al. 1970).

b- Acid hydrolysis

1- Complete acid hydrolysis:;

Compound E; by complete acid hydrolysis with 2N HCI, yiclded
kaempferol in the ethyl acetate extract, the sugars released after hydrolysis
was glucose and rhamnose.

2- Mild acid hydrolysis:

Compound E; was subjected to mild acid hydrolysis using 0.1 N HCI
at 100 °C for 15 min. the reaction mixture was examined at definite intervals
by CoPC. An intermediate was observed which has the same R, -value and

colour reaction of Kacmpferol-7-glucoside. After 45 min. kaempferol was
detected.

¢- "H-NMR

Spectrum of compound E. in DMSO- d6, showed the following

signals:
o (ppm) 8.1 (2H. d,J = 8.5 Hz, H2 and H6), 8 692 (2H, d. J = 8 Hz, H3
and H5), 6 6.2 (IH, d, J = 1.5 Hz, H8). 8 5.9(I1H, d, ] = 1.5 Hz, H6). 554
(1 H.d.J=2 Hz, H 1I"" rhamnose anomeric sugar proton), 8 5.1 (1 H. d, J=7
Hz, HI"" anomeric glucose proton), & 3-4 (m, remaining sugar protons) and
& 1.1 (3H.d. J=6 Hz, CH1 rhamnose).

From UV compound E; may be kaempferol with substitution &t
position 3 and 7, the structure was confirmed by 'H-NMR which showed the
presence of rhamnose which is directly attached to the ring at position 3 and
presence of  glucose which directly attached to the ring at position 7
(Markham 1982; Mabry er al. 1970 and Markham 1989).

From above data E, identified as kaempferol-3- rhamnosyl-7-
glucoside.

Egyptian J. Desert Res., §7. No.2 (2007)
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3- Quercetin
This compound (E;) was obtained as yellow crystals, soluble in
methanol, its m.p. 322-324 "C. R, -values and colour reactions are recorded

in table (2).

a- UV spectrum

Compound E; was subjected 1o UV spectral analysis in methanol and
shift reagents. The obtained result showed that:

1-Band 1 in methanol appear at 370 nm, indicating that the compound is a
flavonol type with tree OH at pesition 3.

2- The bathochromic shift in band [ (+70 nm) with an increase of intensity
by addition of NaOMe indicating the peesence of free OH al position 4°,

3. The bathechromic shift occurred in band 1 (+11 nam) on addition of
NaOAc indicating the presence of frec O at position 7, which deleted by
H-BO, addition, indicates the presence of orthodihydroxy group (3,4
position).

4. The bathochromic shift in band 1 {+75 nm) appeared on addition of AICL
indicated the presence of 3 and 5-OH free groups.

5- The hypthochromic shift of AICI: spectrum in band 1 (-20 nm) afier the
addition of 1CI indicates the presence of orthedihydroxy group in B-ring
(3".4" position).

Thus from UV and Ry -values compeund E; may be quercetin. this was
confirmed by 'H-NMR.

b- '"H-NMR spectrum

Spectrum of compound E; in DMSO- dé, showed the following
signals

5 (ppm) 7.7 (1H, d. ] = 8.5 Hz. H2), & 7.5 (1H,dd. ] =8.5,1=2.5 Hz, 16 ),

568 (I1H,d, J=85HzH5).5665(1H,d,J=1.5Hz 16), and § 6.2 (1 H,

d. J=1.5 Hz H-8).

From the previously mentioned data and by comparing with published
data, (Crowford and Mabry 1978) compound E, identified as quercetin.

4- Rutin (quercetin-3-O-a-L-rhamnoside (1-6) f-D-glucoside)

Compound E; was obtained as yellow crystals; its mp. 190 °C., Ry -

values and colour reactions are recorded in table (2),

a- UV spectrum

|The absorption maxima in methanol, band 1 at 350 nm, indicates that it is a

flavonol with 3-OH substitution.

2- The remaining UV spectral data were found to be similar 1o that of

quercetin type compound.

b- 'H-NMR spectrum

IH-NMR spectrum give the following signals: & (ppm) 7.6 (1H. d.
1=2.5Hz. 12 ), 8 7.5 (1H, dd.J=8.5, 2.5Hz H6').6 6.8 (IH. d, J= 8Hz H5 ).

5 6.4 (1H, d. J= 1.5Hz, H8). 8 6.2 (1H, d, J= 1.5Hz, H6), 6 5.3 (IH, d, J=

Egyptian J. Desert Res., 57, No.2 (2007)
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§Hz. I glucose), & 4.5 (1H. d, J=2,5Hz. H-1"" rhamnose), & 3.4 (m,

remaining sugar protons) and 8 0.8 (3 H, d. J=6 Hz, CH, rhamnose).

¢c- "C-NMR spectrum

"C-NMR of E; gave the following peaks in DMSO-d6:

1- 174 for ketonic carbon C-4, at 164 for C-7, at 161 for C-3 at 1536.7 and
156.4 for C-2 and C-9 respectively, at 148.5 for C4" and 144.8 for C-3°.

2- 1333 for C-3 appeared more up feld indicating the presence of
substitution at this carbon, followed by C-6" at 121.6, C-1" at 121.2, C-2'
at 116.2 and C-5" at 115.2, The most non-cflected carbon is C-10 at
103.8

3- Anomeric carbons appeared at 100.7 for C-1""" rhamnose and 1013 for
C-17"" glucose indicating the presence of two sugar moieties,

4- The lower affecting aromatic carbon C-6 and C-8 appeared at 98.8 and
93.7 respectively.

S- The remaining sugar carbons appeared at 76.5 (C-377), 73.9 (C-5 ).
T4C-27) 719 (C4 7). 706 (C-2777), 704 (C-3777), 70 (C-5777), 62.8
(C-6"")and 5 17.6 (C-6"""),

Co6™" of glucose appeared shifted more down ficld at 62.8 ppm. so the
linkage is 1-6 (Harborn ¢f al. 1975).

d- Hetero nuclear multiple quantum correlation (HMQC)

The HMQC spectrum af compound E; in DMSO showed:

Correlation between & 116.2 (C-27). 5 7.6 (CH2™); & 1216 (C-6'); &
TS(CHO' ) & 115.2(C-5"): 6 6.8 (CHS"), 6 93.7 (C-8). & 6.4 (CH8): 5 98.8
(C-6): 662 (CHO): & 1013 (C-1") 853 (CHI™ glucose); & 100.7(C-1"""):
4.5 (H17" rhamnose). & 1333 (C-3 quercetin), 8 5.3 (HI' glucase) which
confirmed the presence of glucose at C-3,

From above data and by comparison with those published by Harborn
et al. (1975), compound E; was identified as rutin (quercetin-3-0-u-1.-
rhamnaoside (1-6) -D-glucoside.

5- kaempferol-3-0-a-L-rhamnoside

Compound E« was obtained as yellow crystals; its m.p. 228-230 "C, R,
-values and colour reactions are recorded in table (2).

a- UV spectrum

UV spectral data of compound Es in methanol and shift reagent, from
which it can be, concluded that:

Compound E< may be kaempleral with substitution at position 3, as it
gave band | with methanol at 350 nm and band 11 at 265 nm, the remaining
UV spectral data were found to be similar to that of kaecmpferol type.

b- Acid hvdrolysis

A known weight of this compound was subjected to partial and
complete acid hydrolysis using 0.1 N and 2 N HCL. this afforded Kaempferol
as the aglycone moiety and rhamnose as the sugar maoiety,

Egyptian J. Desert Res., 57, No.2 (2007)
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c- Mass spectrum

El mass spectrum revealed the presence of molecular ion peak M™ at
m/e 433 and other important ions mfe 303, 287 kaempferol.

From UV, acid hydrolysis, EI mass spectrum and by comparison with
authentic sample, compound Es could be kacmpferol-3-Q-a-L-rthamnoside.
6- quercetin-3-glucoside

This compound (E,) was found to be yellow crystals, its mp.
228-2307C. Ry-values and colour reactions are recarded in table (2).

a- UV spectrum

UV spectrai data of compound Eg, in methanel and shift reagent, from
which it can be concluded that: Compound E, may be quercetin with
substitution at position 3, The remaining UV spectral data were found to be
similar to that of quercetin type.

b- 'H-NMR spectrum

'H-NMR_(DMSQ- d¢):8 7.2 (2H, d. J = 8 Iz, H2 and H6 ), & 6.8
(2H.d, J = S Hz F3 and HS ), 8 5.8 (1M, d.J = 2.5 Hz. H8), 8 5.7 (1M, d, J
=2.5Hz H6),8 5.4l H,d, J=2 Hz, H | glucose).

From UV, 'H-NMR spectrum and by comparison with authentic
sample. compound E, could be identified as quercetin-3-glucoside.
7- kaempferol-3,7-dirhamnosid

Compound E; was found to be yellow crystals, its mp. 233-
234 “C Ry -values and colour reactions are recorded in table (2).

a- UV spectrum

UV spectral data of compeund E; in methanol and shift reagent was
coinciding with that of substituted kaempferol at 3 and 7 position (Mabry et
al. 1970 and Markham 1989).

b— ‘H-NMR spectrum

'H-NMR_ (DMSO- dg):6 7.8 (21, d. J = 85 llz H2 and H6 ). 8 6.9 (2H, d, )
=85 Hz H3 and H5). 8 6.8 (1H,d,J =2.5Hz, M8), 6 64 (1H. d.1=25
Hz, H6). 8 5.55 (1 H.d, J=25 Hz, H 1™ rh.mmosc). 05.3(1 H,d J=2.5 Hz,
H 1" rhamnaose), 8 3.4 (m, remaining sugar protons), & 1.1 (3 H. d, J=6 Hz,
CH; rhamnose), 6 0.8 (3 1. d. J=6 Hz CH. rhamnose).

c- Acid hydrolysis

A known weight of this compound was subjected to partial and
complete acid hydralysis using 0.1 N and 2 N HCI, this afforded kaempfercl
as the aglycone moiety and rhamnose as the sugar moiety.

From UV, '"H-NMR spectrum, acid hydralysis and by comparison with
previous published data, compound E» could be identilied as kacmpferol-
3. 7-dirhamnosid.

8- kaempferol-3-rhamnoside,7-rhamnoxyloside

Compound E¢ was found to be brownish crystals, its mp.

180-182 "C R, -values and colour reactions are recorded in table (2).

Eayptian J, Desert Res,, §7. No.2 (2007)

Scanned W|t

@&msca“ne, ([IITTMC amScanner


https://v3.camscanner.com/user/download

144 Emad, M, Atta

a- UV spectrum

UV spectral data of compound E; in methanol and shift reagent was
coinciding with that of substituted kaempferol at 3 and 7 position (Mabry er
al. 1970 and Markham 1989).
b- "H-NMR spectrum

'"H-NMR_(DMSO- dg):5 7.8 (2H. d, ] = 8.5 Hz. H2 and H6 ). 5 6.9
(2H.d, ) =83 Ha H3 and H5 ). 6 6.8 (1H, d, J =25 Hz HE8), 8 6.4 (1H, d,
b= 2.5 Hz, H6). 8 5.55 (I H, d. J=2.5 Hz, H |I"" rhamnose). & 5.3 (1 M. d.
J=23 Hz. H """ rhamnose). 8 425 (1 H.dJ= 8.5 Hz H 1" xylose), & 2.9-
3.8 (m, remaining sugar protons), 8 1.1 (3 H, d. J=6 Hz. CH, rhamnose), &
0.8 (3 H, d. J=6 Hz. CH\ rhamnose),
¢- Acid hvdrolysis

A Kknown weight of this compound was subjected to partial and
complete acid hydrolysis using 0.1 N and 2 N HCI. this afforded kaempferol
as the aglycone (compared with authentic sample), rhamnose and xylose as
the sugar maiety,

From UV, 'H-NMR spectrum and acid hydrolysis, compound E, could
be identified as kaemplerel-3-rhamnoside, 7-rhamnoxyloside.
I11- Biological activity
I- Pharmacological studies
a) Antiulcerogenic effect

Gastric damage induced by ethanol was characterized by both long
ulcers and petechial lesions. The number of ulcers and the ulcer index in
control rats (received ethanol) were highly significant (P<0.001) when
compared 10 normal untreated animals (received distilled water). Repeated
oral administration of rutin, aqueous and butanol extract of the plant reduced
the severity of gastric damage table (3).
Table (3). Effect of Convolvulus althaceoides (300 mg/kg b.wt) on ethanol-

induced gastric damage in rats ( n=5).

Fl.'rcutmcm graup Number ol ulcers 1 Uleer index ' Curative ratio

| _ IVI£S.12) fimn) %%) __‘
Normal contro! 0 0 .

" Posilive control 6.20=0 37" 8.3910.22¢ . ‘J

"Retin 36040 24 *° 2.5040.19 +** 702 _—q

| aQuenus extruct 4204020 *» 2612020 voe 68.89 T
butanol extract JADLD 24 wee 2.0440),12 0 68.53 j

*Compared 10 nomal contral (< 0.001),
P 001 compared to positive contral,
*4* P=0.001 compared 1o pasitive control.
b) Anticoagulant activity

The obtained results showed that oral administration of rutin and
aqueous extract in a dose of 300 m/kg b.wt, increased the time required for

blood coagulation. This was manifested by the significant increase in PT and
APTT values (Table 4),
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Table (4). Effect of repeated oral administration of Convolvulus
althaeoides in a dose of 300 mg/kg b.wt on PTT and PTT in
rats (n=5).

’ Treatment group 1 PT (sec) T | APTT-lsLF —
Control

[ 20,9120,89 133945111
Rutin 1129435123 +2¢ [ 4331£01.46 ***
aqueous extract 29.3740.95 *** | 45.0821.24 *** ,
[butanol extract 18.5540.54 139.76:0.71 ]

*** P<0.001 compared to control.

¢) Effect on urine volume
The volume of urine was significantly increased in rats administered
rutin and butanol extract as compared with that of control group (Table 5).

Table (5). Effect of Convolvulus althacoides (300 mg/kg b.wt) on volume
of urine in rats (n=5).

reatmenigronp _ I Volumcofunnedt)
Control 2.34+0,16
Rutin _ 3.5240).17 *¢ - |

aqueousextract [ 2622008 b ]
Cbutanol et [ 3a6s0237 ]

* P< 0.05 compared to control.

=+ P< (0,01 compared to control.

d) Analgesic activity
Table (6) sl wed that 300 mg/kg b.wt of aqueous and butanol extract
produced 20 % protection against writhing after 3-4 h of their oral

administration.

Table (6). Analgesic effect of Convolvulus althaevides (300 mg/kg b.wt)
in mice using writhing method (n=3).

Treatment group Ya PProtection against writhing (hr)
] 12 3 1 |5
r_Cumml - —[l] | 0 10 0 0
Rulin B |0 0 _"._0__ 10 0
agueous extrict 1o 0 | 20 [ 20 0
[ butanal extruct [0 ¢ 20 ED 0

2- Antitumor activity

According to the results in table (7). the most effective extract of
Convolvulus althaeoides L. against Ehrlich tumor cell lines was the butanol
extract which have a cytotoxic effect 100% at different concentrations
followed by flower extract while rutin have the minimum activity compared
with the others.
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Table (7). Effect of Convolvulus althacoides on Ehrlich tumor cell lines.

|

. Inhibition of cell viability (Mg/ml).
Sarmple —
100 ppenl 50 pg/mi 25 pp/ml
._Rutin _ 30% 20% Yo
Aqueous extrct 65% 55% 0%
Flower tolal extract 85% /0% 75%
' Butanol extract | 100%, 100 | 10035

The anti-tumor and the pharmacological activity could be attributed to
the presence of flavenoids as the plant contains many compounds with high
yield. Flavonoids have been shown to have antibacterial. anti-inflammatory,
antiallergic. antimutagenic. antiviral. antincoplastic. anti-thrombotic, and
vascodilatory activity. The potent antioxidant activity of flavonoids is their
ability to scavenge hydroxyl radicals, superoxide anions, and lipid peroxy
radicalsNmay be the most impartant (Alan and Miller, 2001). Bioflavanoids
such as Quercetin and Rutin are vital in their ability 10 increase the strength
of the capillaries (blood vessels) and to regulate their permeability. They are
essential for the proper absorption and use of vitamin C: prevent Vitamin C
from being destroved in the body by oxidation; connective tissues and builds
a protective barrier against infections (Robak and Gryglewski, 1996).
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