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Effects of Astragali Radix and Polygalae Radix on Cerebral
Ischemic and Reperfused Injury

Suk-Hee Han, Jin-Hyuk Park, Jin Sook Kim* and Sun-Mee Lee*
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Abstract —In order to investigate the pharmacological properties of fractions of Astragali Radix and
Polygalae Radix, the effects of the fractions on cerebral ischemia and subsequent reperfusion were studied.
Brain ischemia was induced by bilateral common carotid artery occluston in mongolian gerbil. Brains were
recirculated for 30 mins after the 20 min occlusion. Methanol and butanol fractions of Astragali Radix and
Polygalae Radix were administered orally 2 hrs before common carotid artery occlusion. Histological obser-
vations showed that brain ischemia induced severe brain damage evidenced by the presence of necrotic
foci, edema and hemorrhage. This injury was prevented by the methanol fraction and butanol fraction of
Polygalae Radix. The level of ATP in brain tissue significantly decreased in ischemic gerbils. This decrease
was prevented by the pretreatment with butanol fraction of Polygalae Radix. In contrast, the levels of lac-
tate and lipid peroxide were both elevated in ischemic gerbils. This elevation was inhibited by the pre-
treatments with methanol fraction and butanol fraction of Polygalae Radix. Our findings suggest that the
Polygalae Radix improves ischemia-induced brain damage.

Keywords [] Astragali radix, Polygalae radix, cerebral ischemia, energy metabolism, lipid perox-
idation.
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Fig. 1 — Representative photomicrographs of neuronal change in 2-um H & E-stained sections from ischemia/reperfusion
control group (A), EtOH fraction of Astragali Radix-treated group (B), EtoAc fraction of Astragali Radix-treated
group (C), MeOH fraction of Polygalae Radix-treated group (D), BuOH fraction of Polygalae Radix-treated group
(E) brain 24 hrs after 20 mins bilateral carotid artery occlusion. This photo also shows hippocampal field at 40
magnification.
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Table I- Effects of the fractions of Astragali Radix and
Polygalae Radix on neurological change by brain

ischemia
Treatment n Neurological grade

Control 5 1.58 % 0.26
Astragali Radix fractions

EtOH 4 1.40 £ 0.40

EtoAc 4 1.60 = 0.41
Polygalae Radix fractions

MeOH 4 1.00 % 0.00

BuOH 4 1.00 % 0.00

Values are means = S.E.M. n=number of animals in each
group.

0.6 -

0.3

ATP (nmol/mg protein)

0.0

Sham  ISRP 87| -zl R A
EtOH  EtoAc  MeOH  BuOH

Fig. 2 — Effects of the fractions of Astragali Radix and
Polygalae Radix on levels of ATP in brain
following ischemia and reperfusion. Values are
means = SEM. for 6 to 10 gerbils per group.
*Significantly different from the sham group
(P<0.05 in Student's ¢ test). *Significantly
different from the Is/Rp control group(P<0.05 in
Students' ¢ test). Is, ischemia; Rp, reperfusion,

ATF 479 MeOHE-E A3 BuOHZE A
9 ZAAsERe 747} 65.02+2.7 nmol/mg protein,
62.0=4.7 nmol/mg protein® & 38 L AAFZE ¢l
g Ao ST "AS] AR

Lactate (nmol/mg protein)

40 1

EtOH EtoAc MeOH BuOH
Fig 3 — Effects of the fractions of Astragali Radix and
Polygalae Radix on levels of lactate in brain
following ischemia and reperfusion. Values are
means = S.EM. for 6 to 10 gerbils per group.
**Significantly different from the sham group
(P<0.01 in Student's ¢ test). *'Significantly
different from the Is/Rp control group(P<0.01 in
Students' ¢ test). Is, ischemia; Rp, reperfusion.
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Fig. 4 — Effects of the fractions of Astragali Radix and
Polygalae Radix on levels of lipid peroxide in
brain following ischemia and reperfusion. Values
are means + S.E.M. for 6 to 10 gerbils per group.
**Significantly different from the sham group
(P<0.01 in Student's ¢ test). *Significantly
different from the Is/Rp control group(P<0.05 in
Students' ¢ test). Is, ischemia; Rp, reperfusion.
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