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The Protective Effects of Sunghyangjeongki-San on Middle Cerebral Artery Occlusion
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Obijectives : The aim of this study is to investigate that Sunghyangjeongkl-San which has been frequently medicated in the early stage of
stroke can protect against ischemic damage in rat brain

Methods : Extracellular levels of amino acids(glutamate, aspartate, GABA, glycine, taurine, tyrosine, alanine), organic acids(pyruvate,
lactate), and cerebral infarction volume were measured at the striatum of rats subjected to permanant focal cerebral ischemia induced by 2
hours of middie cerebral artery occlusion(MCAQ). Rats were orally administered with Sunghyangjeongki-San at 30mins before MCAO and the
microdialysate was collected by intracerebral microdialysis three times before MCAO and six times after MCAO at 20mins interval and analyzed
by HPLC. After a microdialysis study, the brain was sliced and stained with cresyt violet buffer for the measurement of cerebral infarcted area
and volume by image analyzer systemn.

Results : The concentrations of glutamate, aspartate, and tyrosine known as excitatory neurotransmitters were significantly decreased in
Sunghyangjeongki-San group compared with control group. The concentrations of GABA, glycine, taurine and alanine known as inhibitory
neurotransmitters were significantly increased in Sunghyangjeongki-San group compared with control group. The concentrations of pyruvate and
lactate showed fittle significant change in Sunghyangjeongki-San group compared with control group. The measurement of cerebral infarcted area
and volume by image analyzer system were significantly decreased in Sunghyangjeongki-San group compared with control group.

Conclusions : Sunghyangjeongki-San can affect on protecting against cerebral ischemia by regulating extracellular levels of excitatory and
inhibitory amino acid neurotransmitters and improve the conditions of the patients in the early stage of stroke.

Key Word : Sunghyangjeongki-San(4&&7|4), cerebral ischemia, neurotransmitters, amino acid, microdialysis
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Table 1. The prescription of SungHyangJeongKi-San

BEL £ % HE@
E 5 Herba pogostemi 5.62
B OE Folium perillae 3.75
H E Rhizoma Arisaematis 375
X F radix Saussurea 375
5 I Radix Angelieae Dahuricae 1.87
KBE Pericarpium Arecae 1.87
H #® Poria 1.87
B fb Cortex Magnoliae 1.87
= Rhizoma Atractylodis Macrocephale 1.87
& Pericarpium Ciiri Nobilis 1.87
FEE Tuber pinelliae 1.87
& Radix platycodi 1.87
HER Radix Glycyrrhizae 1.87
£ E Rhizoma zingiberis 35
r B fructus Zizyphi Jujubae 25

Total amount 3970
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R EH 185 RS 106588 28K
£ fnste] 1pEHE SE Tl M EXZ 36
Sk s s 1% RS e, 1
JEE-S rotary vacuum evaporator 2 J&J#
BiEstol Kago] 60mi7t H=E 39
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#(normal group), # FEE(control
group), Ebii(sample group)d] 3{H
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3) WmEITE™

H#ol sodium pentobarbital(50mg/
ke)e BEMEES SO MBAZ %
sterotaxic FrEd EEA ) 1,
microdialysis probeE AT #HrY
ERE YIRSt B s FIFste
lambda®} bregmas £ 0 2 striatum
9] coordinate Ap +0.5, L 3.5, DV -
458 f77E9) microdialysis probe F%&
Z E3 guide cannula® FHESIHTL
Stereotaxic ko2 Fiirg vl B
B2 —EAELY HEHE AL &,
guide cannulag &3t RALEITES
&3 CMA/11, 14/02 microdialysis
probe(shaft length : 14mnm, dimension :
0.24X2mn, Sweden)E AL,
microdialysis systemo| E#EA 7},
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Microdialysis injection pump
(CMA/100, Sweden)E FIA3t 1.5
M/min®] RO 2 #7 2ReRE T ATHE
Faane probed] ERSIAT ATIEE
BER(CSF)2 NaCl 8.66g, KCI 0.224g,
CaCL: - 2H:0 0.206g, MgCL: - 6H:0
0.163g4] 500m! %3} Na.HPO: -
H:0 0.214g, NaH:PO: - H:0 0.0054g
o 500m EmE EEdtY TEA.
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(middle cerebral artery occlusion)fi
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(highper-fomance liquid chromato-
graphy)E FIFste] srstslch
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o 155F< B RN %, SR
Bike =7
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(1) Amino acids FEZE"

S He 22 3+ amino acid

A23 0.25mEEY

(aspartate, glutamate, glycine,
taurine, alanine, tyrosine, GABA)$]
standardg THE7] Bl &&S HE
(Sigma Co., U.S.A.)& CSFd| #fEA]
AX &% 10uMH sle] 2& FES
2 HolA &% 1.43uMo) SR BES
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7] B34 = OPA(O-phthaldehyde)
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9] B-mercaptan®} 0.1M¢] sodium
tetraborate 9m S B4 38t HCI¥
NaOHZ pH 9.302 23 I, #¥:3}
of X538 A7) RES F3lch HPLC
E TEAE7) 2480 Fl, ERE
OPA/AME i 1mi$} 0.1M sodium
tetraborate 3m-2 20} A working
solutiong HEAT. E&7| B
amino acids 1549} working solution
S5UE EAT 1%, 1545 HPLC(Waters
474 Scannind Fluovescence Detector,
Waters Model 510 Pump, Waters
Model U6K, U.S.A)E FIH3IA 4547
3191tk Mobile phase] 2 0.1M
Na:HPO. 700m/9} methanol 30m/ &
B&3te] HPO:EHOE pH 6.022
2391t} Waters Spherisorb column
(4.6 x150mm, 5um, U.S.A.)S FlF3o
o]F4E 1.2nl/ming FELE £Y
t}. Pump®] B 13AE5 2} retention time
2 EEHQ SRS Bl REREEEE
(Waters TCM, U.S.A.)E FlH34
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et

(2) Pyruvate$} Lactate EE5®

Pyruvate$} Lactate 73ffre 53 15
S pyruvic acid9} lactic acidiREES
CSFel| RN A &4 200M2 2000M
2 #f#39ich Lambda -Max Model

481 UV detector(Waters Co., US.A))
9] KES 214mE W33, 3.7 X 150mm,
5um Nova-pak(Spherical C18) Column
& #ird FAESHeH, 0.01M
potassium phosphate(pH 2.4)¢} mobile
phaseZ 0.8m/min®] FHESZ & o
pyruvate$} lactate &S et Act.
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% volume$ #iEsy] B £F g
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At Mg ms 87 Ligid
perfusiong Bl o8] {89 buffer
& %ttt EEmE H0 1800m,
37% formalin 200m!, KH:PO. 8g,
Na:HPO: 20g& A3l THEglen,
0.9% saline NaCl 9g-& H:0 1000m!
o EREAIA EEfF3FATH Microdialysis
51r& vk B RE sodium pentobarbital
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violet stain solution(mixture of cresyl
violet 2g, IM acetic acid 185ni, IM
sodium acetate 15/, H-O 600m!)<
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xylene(lhr), 100% ethanol(10mins),
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< AR REE B39 cresyl violet
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1) Glutamate ;B0 olxl= %
(Fig. 1)
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2) Aspartate ;B0 o|x|= 2&

(Fig. 2)

3) GABA ol o|x|l= &
(Fig. 3)

4) Glycine ;B&ol| o|x|l= &
(Fig. 4)

B) Taurine 2% ojx|= 274
(Fig. 5)

6) Tyrosine ;BEl ulx|l= &&
(Fig. 6)

7) Alanine ;g0 njx|= 28
(Fig. 7)

2. R e 28t

1) Pyruvate ;20 no|xl= 272
(Fig. 8)

2) Lactate B0 o[x|= 24
(Fig. 9
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Fig 1. Effect of Sunghyangjeongki-San

levels of hlutamate at the right striatum of MCAQ rats

on extracellular

Fig 2. Effect of Sunghyangjeongki-San on extracellular
levels of aspartate at the right striatum of MCAQ rats
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Fig 3. Effect of Sunghyangjeongki-San on extraceliular
levels of GABA at the right striatum of MCAO rats

Fig 4. Effect of Sunghyangjeongki-San on extraceliular
levels of glycine at the right striatum of MCAQ rats
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Fig 5. Effect of Sunghyangjeongki-San on extracellular
levels of taurine at the right striatum of MCAO rats

Fig 6. Effect of Sunghyangjeongki-San on exiracellular
levels of tyrosine at the right striatum of MCAQ rats
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Fig 7. Effect of Sunghyangjeongki-San on extracellular
levels of alanine at the right striatum of MCAOQ rats
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Fig 9. Effect of Sunghyangjeongki-San on extracellular
fevels of lactate at the right striatum of MCAQ rats
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Fig 8. Effect of Sunghyangjeongki-San on extracellular
levels of pyruvate at the right striatum of MCAQ rats

Table 2. Effect of SungHyangJeongKi-San on the
[nfarcted Dimension in Rat Brains after MCAO

Experimental The infarcted The infarcted
Group area(mr?) volume(mr)
Normal 7.38+1.16° 14.52+£2.31
Control 42.58+1.36™ 85.18+£2.70
Sample 24.82+£245™ 49.59+£4.93™

The results of cerebral infarcted dimension in rat brains of each group,

and each group is consists of five rats.

a) : Mean + Standard Error

Normal : Sham-operated and physiological saline(10m/ /kg)-
administrated group

Control : MCAO-operated and physiological saline(10m!/kg)-
administrated group

Sample : MCAO-operated and SungHyangJeongKiSan(10m!/kg)-
administrated group

The units of area and volurne are m* and m.

Numbers in parenthesis are relative values to base line.

+ : Statistically significant as compared with normal group( ++ : P<0.001)

* : Statistically significant as compared with contral group( **# : P<0.001 )

49.59+4.93w=. HEE sl o)$
BbE ol BEEP<0.00D)YE FHAE
B.9THTable 2).
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