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The neuroprotective effect of Acori graminei rhizoma extract against cerebral ischemia in rats
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Object : Acori graminei rhizoma(AGR) extract is clinically used to treat the cerebral ischemia in Korea. The present study was undertaken to

study the neuroprotective effect of AGR extract in middle cerebral artery occlusion(MCAO) rats.

Methods : Changes of extracellular levels of glutamate, aspartate, GABA, glycine, taurine, tyrosine, alanine in striatum were collected at 20
minutes interval by in vivo microdialysis and then analyzed by HPLC(high performance liquid chromatography) in rats subjected to permanent
focal cerebral ischemia induced by 2 hours of MCAQ. AGR extract was orally administrated before MCAQ. Different animals were used for
measurement of cerebral infarction volume induced by 24 hours of MCAO with TTC staining and image analysis.

Result : The infarction volume was decreased and focal cerebral ischemia -

induced increase of extracellular glutamate, aspartate, and

tyrosine were inhibited after the treatment of AGR extract. On the other hand, the increase of glycine and alanine not but GABA and taurine were

enhenced after the treatment of AGR extract.

Conclusion : These results suggest that AGR extract can play a role in protecting against cerebral ischemia by regulating extracellular levels

of excitatory and inhibitory amina acid neurotransmitters.
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70% ethanol(10mins), $F(1dp)E <
A2 3k g Bke] A& Az
d4e 98 cresyl violet stain
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Fig. 1. Effect of Acori graminei rhizoma (AGR) extract on levels of glutamate in
microdialysates from right striatum of eight rats subjected to MCAQ expressed as
times basal level. Microdialysates were collected in three 20 min fractions(basal level)
before and six after MCAQ and analyzed by HPLC. AGR extract(100mg/ke, S500ms/ke,
P.Q. respectively) were administered before MCAQ.

*P<0.05 compared with control group administered with saline.
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Fig. 2. Effect of Acari graminei rhizoma(AGR) extract on levels of Aspartate in microdialysates
from right striatum of eight rats subjected to MCAQ expressed as times basal level.
Microdialysates were collected in three 20 min fractions(basal level) before and six after
MCAQ and analyzed by HPLC. AGR extract{100mg/ke, 500mg/ke, P.O. respectvely) were
administered before MCAQ.

*P<0.05 compared with control group administered with saline.
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Fig. 3. Effect of Acori graminei hizoma(AGR) extract on levels of GABA in microdialysates from
right striatum of eight rats subjected fo MCAQ expressed as times basal level.
Microdialysates were collected in three 20 min fractions(basal level) before and six after

MCAQ and analyzed by HPLC. AGR extract{100ng/kg, 500mg/kg, P.O. respecively) were
administered before MCAO.

*P<0.05 compared with control group administered with saline.
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Fig. 4. Effect of Acori graminei hizoma(AGR) extract on levels of Glycine in microdialysates rom U}l th(Fig. 2).

right striatum of eight rats subjected to MCAO expressed as fimes basal level.

Microdialysates were collected in three 20 min fractions(basal level) before and six after

MCAQ and analyzed by HPLC. AGR extrac(100mg/ks, 500ng/kg, PO. respecively) were  3) GABAQ| Eraktis}
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Fig. 6. Effect of Acori graminei rhizoma(AGR) exiract on levels of Tyrosine in microdialysates
from right striatum of eight rats subjected to MCAO expressed as times basal level.

Microdialysates were collected in three 20 min fractions(basal level) before and six after
MCAQ and analyzed by HPLC. AGR exiract{100me/ks, 500me/ke, P.O. respecively) were

administered before MCAQ.

*P<0.05 compared with control group administered with saline.
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Fig. 7. Effect of Acori graminei rizoma(AGR) extract on levels of Alanine in microdialysates from

right striatum of eight rats subjected to MCAQ expressed as times basal level.
Microdialysates were collected in three 20 min fractions(basal level) before and six after

MCAQ and analyzed by HPLC. AGR extract(100mg/kg, 500me/kg, P.O. respecively) were

administered before MCAO.

*P<0.05 compared with control group administered with saline.
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4) Glycined] #3143
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ZFL 6.02+2.65(1)eMe) Y =14,
MCAOZ 20%, 40%, 602, 80%, 100
B 12080 77} 28.8217.66(10.73%
4.10), 31.76£9.12(37.70£11.79),
23.69+6.66(27.22+12.30), 20.50+
6.04(32.54+8.44), 20.87+2.66(22.34
+7.10), 19.04+6.82(15.99+8.00)9]
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AT AdA MCAOA glycine?]
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1008, 1208 6= 34.71+5.02(3.27+
1.15), 55.99+6.40(3.75+0.86), 56.21
+ 10.35(4.21+ 1.02), 56.21%
11.61(7.18+2.25), 46.54+11.61(10.15
+3.83), 52.56+11.45(0.53+2.53)2
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oA §14(p<0.05)0] YeRtTt

AET BoA MCAOA glycine
dee 6.34+4.22(1)eMol Y,
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3.03), 12.72+6.21(2.68+0.83), 8.62
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B) Taurine2| grakds}

o)z 4 MCAOZ taurine] -3
FL 1.35+1.22(L)eMol A=,
MCAOZX 20%, 408, 60&, 80&,
1008, 12089 77 154.11%
23.50(952.86+346.32), 786.01+
575.89(1665.39+£454.62), 259.28 =
35.75(1925.83+584.07), 296.82+
82.72(1832.78+575.02), 284.13 %
134.53(1068.30+339.80), 151.38+
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Table 1. Effect of acori graminei rhizoma(AGR) extract on the infarcted dimension in rat

brains after MCAO
Experimental Group The infarcted area(mn?) The infarcted volurme(nr)
Control 45.834+3.36" 91.66+6.70
AGR(500mg/kg) 30.20£5.17* 60.39+10.33*
AGR(100mg/kg) 32.4743.50% 64.93 +7.00*

Infarction dimensions were measured on TTC-stained sections in rats subjected to 24hours of MCAQ and

orally administered with AGR extract

a) : Values are the mean + SEM of Srats for each group

* . P<0.05, compared with control group

64.46(1621.32+89.48)0]%]c}.

AT AdlA MCAOA taurine?)
FFS 12.6513.70(1)eM o) £,
MCAOZ 20%, 408, 60+, 80+&, 100
B 1208 = 228.34+4429(115.81+
19.04), 440,70+ 47.84(248.03 ¢
31.82), 396.74+68.38(223.51+
35.45), 468.41+81.95(345.57+
35.97), 518.351+86.18(343.40+
39.70), 422.20+90.19(302.84 +
4043)2 23 g Zasgoy
oA yehtA] gt

AYF B MCAOA taurined]
L 14.44+5.82(HeMolsied,
MCAOX 20%, 402, 602, 80, 100
E, 12089+ 296.03+£100.29(186.62
+31.42), 296.03+100.29(502.68 +
40.22), 362.761+58.86(708.94 +
34.23), 381.03+70.21(745.68+
34.23), 397.08+79.68(771.88 %
30.06), 304.56£49.12(746.36 =
30.14)2 gz vjs] pastaey
& YEILEA] 3toh(Fig. ).
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8.03), 19.43+8.39(41.80+16.30).

13.78+4.89(31.16£11.50), 28.40x

13.68(51.99+15.60), 4.85+1.64(25.32
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1002, 12024 4.26+2.44(2.81+
1.80), 5.63+2.72(3.54+1.69), 6.62+
3.85(2.49+0.89), 4.73+1.97(1.55+
0.17), 5.74+2.66(2.31+0.82), 5.05+
2.48(1.79+090)2 )z Hls) 7+
AdAoy 80F AT FJA
(p<0.05)0} eyt

AT Bl MCAOA tyrosined]
gZe 3.08+1.60(1)eMol =4,
MCAOZ 208, 40&, 60%, 80%,
1008, 12086)= 3.28+1.37(221+
0.57), 3.54+1.74(2.00+0.54), 477+
2.05(2.27+0.77), 7.18+2.41(2.37+
0.78), 9.81+3.55(2.95+0.95), 6.71+
20823540472 tz7d v 7
A2FFoY 1202804 T FI4
(p<0.05)°] HEbETHFig. 6).

7) Alanine?]| &r2fis}

ZF9 A MCAOA alanined] &
22 279+1.05(1)xMo] S} =4,
MCAOZ 20%, 402, 60&, 80, 100
2 12084 2z 455214873153+
9.50), 5901 +19.38(49.80+13.90), 36.04+
125%(76.60+4520), 31.88+12.10(87.67+
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1920), 34.54+1333(31.12+1430), 2570
+12.24(26.10£13.90)0) %tk

AYE AdA] MCAOA alanine]
gae 3.03+1.42(1)pMolg =),
MCAOZ 208, 40%, 605, 80%,
1008, 12080 17.73+8.05(7.51 +
2.69), 18.72+8.91(7.55+£3.11),
18.72+8.74(7.82+3.08), 20.67+
9.32(9.15+3.08), 22.63+8.47(10.32
+3.22), 17.42+7.72(8.23+2.84)2
tz7 uls Zastd o} 6084
T 24 (p<0.05)0] WebtTt.

A F BolAq] MCAOA alanine?)
e 7.02+2.40(1)pM e} =1,
MCAOZ 20%, 401, 60, 80,
100&, 12089 = 2537+6.58(8.71+
5.75), 34.58 +10.75(6.70+3.19),
24.96+8.84(5.24+2.36), 24.99+
8.66(5.61+2.98), 24.41+9.62(5.88 +
2.04), 20.64+6.70(6.57+1.49)Z Tt
ZFo) Hl3] ZasR e 60%o) AT
914 (p<0.05)°) et THFig. 7).

2. 324 LY H9l0) BY U
S50 DiAE B

EES
3.36m0)9 1,
6.70mwo] 2l T},
ART AdA H7Z A HHE 3020
+5.17m2, = 44 £342 60.39+10.33
mE 2T B8] Fo4(P<0.05)0]

e =2
e #AE BG

AYT BN =74 €
£3.50m, H7ZM 3L 64,
3

3A dHL 4583+
34 8§42 9166+
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2 §7)5}= ATPased] &30 A4
so] 427} 4853, 4TYE N,
H207} 2350 A THZo] 47]3,
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A gof HAAAT} vt Hez &
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£ 43 FUSFIN 42 o
Mo Al 8L {217 &, striatum
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Astx, 247 8utely 1ee 48
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th* Glutamate$} aspartate’™= hypoxiat}
ischemia e} M release’} F7}3l,
reuptake™ ZHASEH?, HFHE A
glutamate$} aspartate”} 57]-5"_5 <l
3} 24719 Ax B3 w7 A

HE B3] 522 AZMII &4 %‘
£, &3] NMDA receptorE gluta-
mated] 3 activationy 72
receptord] &8 ZHFE = calcium
channel®] #E3}4 €9 extracellular
Ca*o] HZUZ FxdtA HJd A
¥ Ca>F7}o] 98] intracellular
protease} lipase?| EA3l7l F71E
3, free radical®] A§Ako] Z7}xo] wb
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g A W sl Bt ¢
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dou 48T AdAe 1002 A5
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(p<0.05)0] Uelta, A¥F BoraE
208, 4084 31.28+13.86(5.53+
2.10), 32.10+£18.49(5.00£2.09)Z
A (p<0.01, p<0.05)0] UehtE ],
ol MA¥7} glutamated] Y& 4

A A7 H A NMDA receptory
antagonist® Zr-&3517] gEol A
24
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T do|Ag, MEYR Cre} 9%
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_\Qoi“‘—l

NO(nitric oxide) AeHs}e] AFHE

8 FEANE MA AEFHE IA
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¥ & F o] °HL51 ¥ GABAY #&s
TAd 2y, HALE Foig A¥T
A%l 487 BE EH":M] 8] 2%
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o 21822 4 ’Q’Eﬂ w5y LAA]
GABAY] released|&= & <32 F4
e Aoz Az
Glycme—— GABAQ} A 3
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(p<0.05)°] Yl A¥F BojAE=
40%, 602 NA 12.72+6.21(2.68+
0.83), 8.62+6.54(2.68+0.65)2 ¢
A(p<0.05)°] Yette d, ole 4%
¥7} NMDA receptor®] antagonistZ
A glutamate9} aspartate] releaseE
AAAA glycined] FHT 3§ activation
o] WasA %A o7l HEelgn
Az
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&g AT AL 7|HE o F &
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o HEFEF 2H FoF 48L&
ge navs HE4 A2AA
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7Y 283 A3 EA TEA amino
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e gA e 2ot ik & 4
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tyrosine phosphorylation® 2 &2)3}
2 9=y, Y3 ¥ A tyrosine phos-
phorylation©] phosphotyrosine °Z
a0k 59 94 290 2RE 942
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b 437 7el AUd A phos-
photyrosine7} 71344 NMDA
receptore] ZH&3te} st gd] x|d

A ARAZIHAE doldtte BT
8} tyrosine F274 U3HZ2EE
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2 488¢ ¢ + 3% 429 oo
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39 #ute] CA49t CAlY 4723
YAt ZAETr 2 A¥dA H5HE
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