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FLAVONOID CONTENT AND BIOLOGICAL
EFFECT OF THE DESERT MEDICINAL PLANT
ASTRAGALUS BOETICUS L.

Inas I. Mohamed
Medicinal and Arom
Cairo. Egypt.

atic Plants Dept.. Desert Research Center. El-Matariya

n ethyl acetate extract containing flavonoids was oblained

from Asiragalus boeticus L. Seven flavonoids were
isolated and identified as rutin, hyperoside. isoquercitrin,
narcissin. quercetin, kacmpferol and isorhamnetin for the first
time. The extract was found 1o be practically non-toxic (acute
oral toxicity »5g kg' in mice). It was investigated for
antinypoxic activity in two experimental models: hypoxia-
haemic and circulatory. The antihypoxic activity was especially
pronounced in the medel of circulatory hypoxia,

Our studies indicate that the ethyl acetate extract from
Astragafus boeticus has a low acute oral toxicity and a
remarkable antinypoxic effect. especially in a model of
circulatory hypoxia, 1t is therefore very promising for further
pharmacelogical and biochemical experiments, which will be
focused on evaluating the mechanism of antihypoxic activity.

Keywords: Astragalus bovticus .. Leguminoseac, biological activity,
flavonoids

Astragahus boeficus 1. Leguminoseae) 1 one of the largest and most widely
distributed genera of about 2000 species, mainly in the North Temperate
regions and Tropical African mountains (Evans, 1998 and Bolus, 1999). The
genus Astragalus has 37 species indigenous 1o Egypt. Astragalus boecticus L.
is annual herb growing in Egypt (Hutchinson (1973 and Tacholm, 1974).
Some Astragalus species are used s feed by livestoek and wild animals
particularly in Asia. others are used as foods. cosmetics, and as a vegetable
(Rizk. 1986). A number of Astragalus species are used in Chinese traditional
medicine as antihypertensive, antidiabenic, diuretic and toaic (Konoshima,
1996: Hikino ef al. 1976). They also have hepatoprotective, antioxidative,
immunostimulant and antiviral propertics, whereas others have shown toxic
activity (Hartwell. 1970) and have been used for the treatment of leukemia
and uterine cancer. In many cases the cytotoxic principals can pass to
humans through milk and meat (Rios and Waterman, [997).
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The constituents of Astragalus boeticus include polysaccharides,
saponins, flavonoids, amino acids and trace elements ,

Mostly flavones and flavonol glycosides and their aglyconcs
displaying different biological activities have been previously isolated from
Astragalus species. The most interesting properties of flavonoids are their
antioxidative, vasodilator and antimicrobial traits (Krasteva ef af., 2000).

The study was planned as there are no reports on the chemical
constituents of this plant to date. The aim of the present study was to obtain
a dry ethyl acetate extract from above-ground parts of Astragalus boeticus

which contained Navonoids and 1o test it for acute oral toxicity and brain
antihypoxic activity.

MATERIALS AND METHODS

I-Plant Material

Astragalus boeticus L, were collected from the area adjacent to Al-
Arish road (65 K west) during the vegetative growth scasons of the vear
2006. Samples were air-dried in shade, ground to fine powder and stored for
subsequent investigations . The plant was identified by the late Prof. V.
Tackholm, Faculty of Science, Cairo University.

1I- Extraction and Phytochemical Study

The UV- spectra were recorded on a SPECORD  UV-VIS
spectrometer with diagnostic shift reagents (Mabry et al.. 1970).

Aidr-dried plant material (1Kg) was powdered and extracted with
(51.) 90% ethanal. After the removal of ethanol in vacuo, the aqucous
residuc was consecutively treated with chloroform and ethyl acetate. The
ethyl acetate extract was evaporated to dryness to give a solid residue (14g).
which was suspended in 5%DMSO (dimethyl sulfoxide) in water for
pharmacaolegical experiments .

The ethyl acetate extract was chromatographed on a cellulose column,
using a 0-95% ethanol linear gradient. Seventy fractions, 60ml each. were
collected and analyzed by thin layer chromatography (TLC) on silica gel,
Identical fractions were put together: 1-20, 21-40, 41-52, 53-70. Fractions |-
20 were rechromatographed on a Sephadex LH-20 using methanol as cluent.
Further purification was achieved by column chromatography on &
polyamide. eluting with 0-90% cthanol gradient. followed by preparative
paper chromatography(PPC) or TLC. Final purification was carricd out on a
Sephadex LH-20 with methanol as eluent. Five flavonol glycosides and three
flavonol aglycones were isolated and identified by chromatographic.
chemical and spectroscopic metheds.

The content of flavonoids in the ethyl acetate extract, calculated as
hyperoside. was determined by spectrophotometry at 320nm (European
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Pharmacopocia, 2002). A Hewlett Packard 8452A array diode spectrometer
was used for the measurements.
I11- Biologically Study
1- Animals

Animals used in the experiments were male mice, strain H, mass 22-
25g. kept under standard conditions in animal house (water and food. 12h
dark and light cycle). The following groups ol animals were used in the
study: control groups and 3 experimental groups for each model, haemic and
circulatory hypoxia. Each group comprised 6 animals, Controls were treated
with vehicle (5% DMSO in water) in the same volume as the treated animals
(0.1mL per [0g b.w.). No eflects of the vehicle were abserved.
2-Acute toxicity

Acute oral toxicity (I.Dsy) was estimated by the up-and-down
procedure. No behavioral changes or mortality were observed during the
periad of 14 days.
3-Haemic and circulatory hypoxia

Thirty minutes after oral administration of ethyl acetate extract 250,
125 and 62.5 mg kg™, namely (1/20,1/40 and 1/80 of LDsy) , NaNO, (360mg
kg ') was applied i.p. to cach mouse and the antihypoxic activity was
estimated as the latent time of evidence of hypoxia in minutes according to
the method of (Roshtina and Ostrovskaya,1981) .
Thirty minutes aftcr oral administration of the ethyl acetate extract at 125,
62.5,31.3mg kg, namely (1/40, 1/80 and 1/160 of LDsg), to each mouse and
the antihypoxic activity was estimated in minutes as the latent time of
evidence of hypoxia.
4- Statistical analysis

The LDgy data were assessed by the AOT 425 statistical program,
Anti-hypoxic activity was expressed relative to the control and was
compared by Students paired t-test.

RESULTS AND DISCUSSION

Seven known flavonoids were isolated for the first time from the
above — ground parts of Astragalus boeticus L. The compounds were
identified as rutin (1), hyperoside (2), isoquercitin (3), narcissin (4),
quercitin (5). kaempferol (6) and isorhamnetin (7) by chromatographic,
chemical and spectral methods. .

The Rf-values of glycosides [-4 (solvent system A) and aglycones 5-7
(solvent system B) are presented in table(1).

UV spectra of isolated flavonoids revealed different proliles, recorded
alone or after the addition of some diagnostic shift reagents (Table 1), The
spectral data showed flavonol structure with an o-dihydroxy group on B-ring
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for compounds 1,235, free hvdroxyl groups on C-5 and C-7 for all ‘
compounds and a substituted hydroxy groups on C-3 on B-ring for 4 and 7.

Total concentration of flavonoids in the extract, calculated as
hyperoside, was 3 8%

The extract is practically non toxic (LDy > 3g kg™') in mice. In
contrast, the literature data about LD« of pure quercetin (97-98%) show
relatively high toxicity (p.o.L.Dw 160 mg kg in mice) (Merck Index.1983),
As mentioned above the total flavonoid content in our extract is only 3.8 %,
which can explain the difference in LDy, values. A statistically significant
antihypoxic activity of the extract was established in the experimental model
of haemic and circulatory hypoxia in mice . The effect was found to be dose-
dependent (Table 2) in a range of 250-62.5mg kg "'(1/20-1/80 parts of LDs)
for haemic and 125-31.75mg kg™ (1/40-1/160 parts of LDs,) for circulatory
hypoxia. There are literature data that administration of sodium fluoride
(substance that induces circulatory hypoxia) increases the blood histamine
content and decrease the oxygen carrying capacity (Sumina and Shugaev,
1978). The study of Karcher er af. (1984) shows that a preliminary acute
treatment of mice with Ginkgo biloba extract, which also contains quercetin,
kaempferol and other flavonoids. has a significant protective effect on other
forms of hypoxia such as hypobaric hypoxia.

Table (1). Chromatographic and UV spectral data of identified

compounds, ]
Compd, Ryvalue UV (i)
| s | (MEOHI2STISS L NaOMCR LS.+ AICI 1275 A2 FAICTAIC TN
Rutin¢1) 0. < 306, [+ NaOACI269.393; +NaOAS/ 1301260372
" pan | (MIEDIN253385 e NIOMEII23 US4 AICTI2T2.420:0+ AKCAC )
Hyperusade(2) | 23930 NIOAC)265 387 |
o q | (MEOHIRES.I87.0NAOMERTBAOT:(4 AICTI278 43210 AICI u.'nzﬂ
Isoqurecitrn3) 050 .40 44 NuDAC)278.398. | #NDAI 1,BO)263 385 .
| [ 1 MCOI252.3a7 1+ NaOMe)2 7T A05 44+ AICL 279,383 40T+ AIC L HC
Narcissin|4) P3| 1270 335400, NOACI2TEI2S 382, (+NaDAGTLBON$ J4T
Ouercetings) 027 (MeOH)ZS.367 L0 AICHI2INATY (+ALCHCT267
Kacenpicrol(6] 052 | IMEOH) T35 4+ AICTIZIA T8 420:(+ AICTACT267 348418
IsobammetinTy | 059 | (MeOHI2$3.368.(+AICT 1267 425 1+ ALCI/HCTI260.418 ,
— el
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Table (2). Antihvpoxic activity of ethyl acetate extract of Astragalus
boeticus L. on two models of brain hypoxia

-

I Haemic hypoxia Circulatary hypoxia
R [ [ Activity
Dose (mp kg™ part of LD«) | Activity [%6)* | Dese (mg ke part of LDy) . ’
(%o
Control 100 + 6 Cantrol =3 4
' Group 1031.75mg ke |
Group 1(625mg kg 1/80) 01 =7 i 140 + 9*
A160)

’_Ormlp 2(125mg ko' 1240} 1278213 | Group 2 162.50mg kg 1/80) | 195 £ 11" ’
T Giroup 3(230me ke 1/20) 208 L1771 Group 3 (123mg ke . 1/40) | 230 =1 e
l p e N l ! p 2 ‘L _‘—J

Data are expressed as mean $SD(n = 6)
Statistically significant diflerence : Un < 0.05(compared to control); “p < 0.05
(compared to group 1) : ' p < 0.05 (compared Lo group 2).
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