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AbEEEl om, AR BREHEEHEtel BTl

HEyoll A}-2-3 mongolian gerbil(Meriones unguiculatus)> 2 FH dF 22 A7 7
ool 5 AEe] FhalT, AN o2 BAAY Wi 717 2 1ol &
Hlﬁ(common cartotid artery)-2- #&%3 €A KEMLS +L8 5 e SAL 7HAH,

RERGE-S E i FEE 2A 7 Aol AR i)

Ibaes A28 azvte 23 H A7} A(Kiesel gel 60 230-240 mesh ASTM, Merck
Art. 9385, 7734. Germany), sephadex LH20 (Pharmacia biotech, Swiss), lobar® & =z %
ol € 2 = (RP18) 28] 1 ¢FS g = 2 vl ¥ 18 3 (TLC: precoated plate Kieselgel 60
F254, layer thickness 0.25mm, 20 20cm, Merck Art. 5715. Germany), preparative 8- TLC
(Kieselgel 60 F254, RP-18 F2548S: layer thickness 0.25mm, 20 20cm, Merck Art. 5389, Germany)
2 A8-3}o] ArEfsl ol 3, A FEERETL-S ¢ 3te] NMR(AMX-500: Bruker, Karlsruhe,
Germany, S00MHz), EI mass(JMS-AX505WA: JEOL Co. Japan), FAB mass (HP 5890
series . U.S.A.), GC mass(Schimazu GCMS- QP5050A. Japan), UV(UVIKON 922:
Kontron Instruments, Milan, Italy) = IR(Mattson Genesis Series FTIR Spectrometer:
Nicolet InspectIR, U.S.A.)2] spectrum-< ##4& 4 #rslaict

o
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H%Jf’ml EKEE-S Gerbil & ether WifE $ol < ol A A I B2 Zo}A-S 4JEY
5 R BREIARS KM S 2 e pEEste] K clampE #EEESHA ). =3
R A e T 244 3e] A7 ofF Bederson T2 Wl w2l 1 A=
s 45F o7 Arsstgd. MASE g3 3 0.25 % EDTAZF E9(9l+E 0.1M
HCIO+E 7}5F%] homogenizerZ 3027 HHEAL A7 3 1087 BAEAA EEAES %
#3qF 3 10000xg, 4 ColA] 1087F & LBES oS 43S ATP, MDA ¥ lactate
Aeg A 82 AHE3EA

f§e] ATP& =2 4 0.3mge] NADHY} 355 nlo] ¢o PGA buffered solution
1.0ml, 3%} 574 1.5ml, 7] &} 0.5ml& A RE 713 & 233} cuvetel] 7]
340nmell A IRFEE S JI%EE F (initial A) A)<-3]4] GAPD/PGK enzyme mixture 0.04ml
£ 7Fate] A A F 3 340nmelj A FAKRHE S HlxE S Final A) o] 5 ke
o)l 2 fHas o] ATP ¥3kS & sl o). lactateZA -2 Gutmann$} Wahlefeld2] u}H Mo
a2} NAD* &2} 3} of] A lactate 2} LDH(lactate dehydrogenase)ol] 2] 3 A A =] &= NADHS] o
& 340 nmol| A BEES BIESHe] nmol/mg protein®] w2 el ot JREEERMY,

fj i‘% r°"



= Masugi2} Nagamura2] B of] £3}o] thiobarbituric acid(TBA) assay & A}-£-3} ¢
535nmol| A MRJEREE 223} o, ME#g © 2 = 1,1 ,3,3-tetracthoxypropane(MDA:
malondialdehyde tetraethylacetal)-& A}-&3}3it}. Protein &3-S Bradford $2] Hb of] o}
2} bovine serum albumin-g IZ#iEHK O-2 AFS-5F o}

EERE S0kgS FilolA 7T0% LR 157 A o= 43] Mzt en, ol & &
), SRR IR, ﬁzﬁ&ﬂ‘# 70% ol ¥k HiH# 1.65ke& LAtk 70% oW HE &

Hokell < 3 AAbS fpsta 5Abe RoEEste], A4t 58165589 oA, °]
o} e FHikoz dEolA el E9 F-¥HEE ndle] o H oA eo] E47E](78.09g), K-
B2 4#0(953.46g) 8]l E4rEI(117.2g)& A+t

o] Fol|lA f§E M RERRE Hol+ F5HE 4#IH 'E Helo HEAA Ky
s}1}4l xanthone 3H3tEo) &-f-8 4t HE 238 BE—WHE S sEEskdch

KRR

= ﬂﬁﬂ ﬂ%qu ol BZ%«] 3}‘4“ xan thone 413‘\%—— Einis
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1. 20% jEf 3 308 BERAY MELD gD JEN lactate @ MDA pgE3 o
A BB 2ol & Rl Wil A ARATS EEFSSTHIELY).

Table 1. Change of lactate and MDA in brain following 20 minutes occlusion and
recirculation of 30 minutes

ATP Lactate MDA
(nmol/mg protein) (nmol/mg protein) (nmol/mg protein)
Normal 0.157+£0.013 105.4+6.0 0.6+0.1
Occlusion of
. . 0.142+0.004 152.8+6.2%* 1.8£0.2%*

bilateral carotid
Occlusion of

0.151£0.009 106.8+4.0 08+03

untlateral carotid

Values are means S.E.M. for 5 to 6 gerbils per group. Normal treatment were



compared with occlusion of bilateral carotid and occlusion of unilateral carotid, respectively.

Table 2. Change of ATP and MDA by brain ischemia and reperfusion after occlusion of unilateral
carotid

ATP MDA
(nmol/mg protein) (nmol/mg protein)
Normal 0.157+0.013 0.60+0.11
Recirculation of 30 minutes
after 20 minutes occlusion 0.151£0.009 0.80+0.29
Recirculation of 30 minutes
after 25 minutes occlusion 0.153+0.008 0.80+0.15

Recirculation of 30 minutes
after 30 minutes occlusion 0.136£0.010 0.9340.23

Values are means S.E.M. for 5 gerbils per group.

2. M 2 BERE AT KA ATP e KT = IOOmg/kgﬂEl%— A =E
A2l e Fr'h-& Gle] Ml Al 7l= HRE SUHE

Table 3. Effect of extract and fractions of Polygalae radix on change of ATP after brain ischemia
and reperfusion

Dose(mg/kg)

0 30 100 300 600 900
Sham 0.63+0.02
Is/Rp 0.54£0.02%*
Extract and fractions
Ethanol 057+£0.02 057£0.02 0.59£0.05 0.59+0.01 0.61+0.03
n-Hexane 0.59+0.01 0.63£0.02~ 0.58+0.03 0.63+0.03 0.63+0.03*
EtOAc 0.60+0.01 0.62+0.01* 0.63+£0.03* 0.60+0.02* 0.61£0.03
BuOH 0.64+0.02** 0.57%£0.03 0.62x0.02* 0.704+0.04* 0.72+£0.02*+
H:0 0.5740.04 0.634+0.02* 0.60x£0.04 0.60+0.03 0.59+0.02

Values are means S.E.M. for 6 to 8 gerbils per group. Unit is nmol/mg protein. *:
Significantly different from the sham group(P<0.05 in Student s ¢ test). *, **: Significantly different
from the Is/Rp group(P<0.05, P<0.01 in Student’ s t test), Is/Rp: Ischemia and reperfusion
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Table 4. Effect of extract and fractions of Polygalae radix on lactate change after brain
ischemia and reperfusion

Dose(mg/kg)

0 30 100 300 600
Sham 64.65+3.61
Is/Rp 104.68 +7.55%%*
Extract and fractions
Ethanol 69.20+4.30" 80.09+£4.27+ 65.154+2.69* 72.04+5.55"
n-Hexane 68.744+3.01 99.98+7.78%*% 79.77X14.31%* T73.98+7.20"
EtOAc 82.91+6.34% 98.91+£8.93*%* 80.834+6.17* 80.00+9.59
BuOH 87.9345.38** 117.914+10.43*%* 61.991+4.72* 10393+ 11.01**
H-0 88.054+5.49%* 83.534+5.66% 56.9314.57+ 7540%+531+

Values are means S.E.M. for 6 to 8 gerbils per group. Unit is nmol/mg protein. *, **: Significantly
different from the sham group(P<0.05, P<0.01 in Student' s ¢ test). *, *: Significantly different from
the Is/Rp group(P<0.05, P<0.01 in Student s ¢ test). Is/Rp: Ischemia and reperfusion.

Table 5. Effect of extract and fractions of Polygalae radix on MDA change after brain
ischemia and reperfusion

Dose(mg/kg)
0 30 100 300 600 900

Sham 0.14£0.00

Is/Rp 0.184+0.01**

Extract and fractions

Ethanol extract 0.174£0.01*%*% 0.18+0.01** 0.14+0.02* 0.16£0.01 0.16+0.02
n-Hexane 0.17£0.00** 0.18+0.01** 0.17x0.01* 0.16+0.01 0.15& 0.01*
EtOAc 0.18£0.00*¥* 0.22£0.02** 0.16%£0.02 0.17+£0.01* 0.17+0.01*
BuOH 0.17£0.01* 0.18+0.01* 0.16%£0.01+ 0.14x0.01* 0.16+0.01*
H:0 0.18 £0.00*¥* 0.20£0.01** 0.16+£0.02 0.16+£0.01 0.18+£0.01*

Values are means S.EM. for 6 to 8 gerbils per group. Unit is nmol/mg protein. *, **: Significantly different
from the sham group(P<0.05, P<0.01 in Student’ s ¢ test). *, **: Significantly different from the Is/Rp
group(P<0.05, P<0.01 in Student s ¢ test). Is/Rp: Ischemia and reperfusion.
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Table 15. Effect of extract and fractions of Polygalae radix on brain damage after brain ischemia
and reperfusion

No. of animal Necrotic foci Edema Hemorrhage

Sham 5 - - -
Is/Rp 5 +++ +++ +++
Extract and fractions

Ethanol extract 5 + ++ ++
n-Hexane 5 ++ ++ +++
EtOAc 5 + ++ +++
BuOH 5 + ++ +

H:0 5 + ++ ++

-, none; +, mild; ++, moderate; +++, severe. Is/Rp: Ischemia and reperfusion

. BEFS 43E) oA Pl{a-D-(6-O-sinapoyl)-glucopyranosyl-(1 2" )-8-D-(3’' -O- sinapoyl)-
fructofuranoside], P2[a-D-{6-O-(p-hydroxybenzoyl)}-glucopyranosyl- (1 2" )-B-D-{3’ -O-
(3’7 ,47"7,5" trimethoxycinnamoyl) }-fructofuranoside], P3[a-D-{6-O-(p-methoxybenzoyl) }-
glucopyranosyl-(1 2 )-8-D-{3' -O-(3 "’ .4’ 5" -trimethoxycinnamoyl) }-fructofuranoside],
P4[a-D-glucopyranosyl-(1 2’ )-8-D-(1" -O-sinapoyl) — fructofuranoside], P5(1,5-anhydro-D-
glucitol), P6(ethyl-B-D-glucopyranoside)2] 6702 ¥/ -S srEEste] #E S RESIY oA,
1t&% P3, P4, P5, P6-& WER MMl A 22 &S

cHeoH HOCH
' oH
GHeOH ° HO OH
H olu ! CHPCOCH=CH —Q:n OH
P3 P4 P5 P6

Fig 1. Structure of compound P3, P4, P5, P6

6. A Ab 43& ol A P7(1,2,3,7-tetramethoxyxanthone), P8(1,7-dimetho xyxanthone), P9(1,2,3,6,7-
pentamethoxyxanthone), P10(2-hydroxy-4,6-dimethoxybenzophenone), P11(3,4,5-trimethoxycinnamic
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Fig 2. Structure of compound P10. Pil



