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The Effects of Woohwangcheongsim-won on Reperfusion Following Middle
Cerebral Artery Occlusion in Rats

Gyu-Seon Cho, Seung-Hyun Chung, Gil-Cho Shin, Won-Chul Lee
Department of Intemal Medicine, College of Oriental Medicine, Dongguk University

Objectives : The purpose of this investigation is to evaluate the effects of Woohwangcheongsim-won on reperfusion
following MCA occlusion in rats.

Methods : To evaluate the effect of Woohwangcheongsim-won on reperfusion following MCA occlusion, the volume of
cerebral ischemia and edema were measured and the change of the CAl pyramidal neuron in the hippocampus was
investigated by light microscopy. And the changes of several neurotransmitters and enzymes were investigated with the
immunohistochemical methods.

Results :

1. The volume of the control group, which was ischemic-damaged was 23.6%, and that of the sample group was 13.5%.

2. The voluminal ratio of the right/left hemisphere was 116 in the control group, and that of the sample group was 107.

3. The pyramidal cells of CAl area in the control group were greatly damaged. The cells were changed into discontinuous
and unsystematic forms, and nuclei, and cytoplasms were shrunk. On the other hand, the cells of the sample group were
less damaged. )

4. On the immunohistochemical methods, the sensitivities of GABA, NOS, DBH in the control group were increased, and
those of synapsin and eEF-1a were decreased as compared with the normal group. NOS and DBH which were negative
in the normal group showed positive reaction. On the other hand, the sensitivities of GABA, NOS and DBH in the sample
group were decreased, but those of NPY, synapsin, CaMKII and eEF-1a were increased as compared with the control
group.

Conclusions : Woohwangcheongsim-won reduced the volume of cerebral ischemia and edema, and minimized the damage

of pyramidal cells. The mechanism was related to protein synthesis, such as synapsin, «CaMKII and eEF-1a, which resist
neurotoxicity of glutamate receptors. (J Korean Oriental Med 2001,22(1):78-89)
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Table 1. The Amount and Composition of thangcheongsim-wbn

Species Part used Latin name Weight(mg/pill)
Dioscorea japonica DECNE Root Rhizoma Discoreae(|||%5%) 280.0
Glycyrrhiza uralensis FISCH(baked) Root Radix Glycyrrhizae(HE D) 200.0
Panax ginseng C.A. MEY. Root Radix Ginseng( N%) 100.0
Typhae latifolia L(baked) Pollen Typhae Pollen(GE#E¥)) 100.0
Trictium sativum L(baked) Seed Massa Medicata Fermentata(Th5it)) 100.0
Rhinoceros unicornis L. Comu Rhinoceri Comu(JE f8) 80.0
Glycine max MERR(baked) Seed Glycine Semen Germinatum(CKE 85381 70.0
Cinnamomum cassia PRESL Cortex Cortex Cinnamomi(94E) 70.0
Equus asinus L(baked) Gelatin Asini Gelantium(PJ2%)) 70.0
Paeonia lactiflora PALL Root Radix Paeoniae( [1%5%5) 60.0
Liriope platyphylla WANG Root Radix Liriopis(35F94) 60.0
Scutellaria baicalensis GEORGI Root Radix Scutellariae( &%) 60.0
Angelica gigas NAKAIL Root Radix Angelicae(‘&5%) 60.0
Ledebouriella divaricata HIROE Root Radix Ledebouriellae(B}jJ8) 60.0
Atractylodes macrocephala KOIDZ Root Rhizoma Atractylis(E71t) 60.0
Bupleurum falcatum L Root Radix Bupleuri(%245) 50.0
Platycodon grandiflorum A. DC. Root Radix Platycodi(f5H#) 50.0
Prunus armeniaca L. semen Semen Armeniacae Amarum(75{7) 50.0
Poria cocos WOLF Mycelium Poria( %) 50.0
Cnidium officinale MAKINO Root Rhizoma Cnidii( )| %) 50.0
Bos taurus domesticus GMELIN Gallstone Calculus Bovis(4&- ) 480
Saiga tatarica L Cornu Cornu Tataricae(¥EH) 40.0
Moschus moschiferus L. Resin Moschus(85%) 40.0
Dryobalanops aromatica GAERTN. f Resin BomeolumFESS) 40.0
Ampelopsis japonica MAKINO Root Radix Ampelopsis(FA %) 30.0
Zingiberis officinale ROSC(baked) Root Rhizoma Zingiberis(8. K) 300
Zizyphus jujuba MILL Fruit Jujubae Fructus(KEE) 230.0
Apis mellifera L. Mel(9735) 1,600.0
Gold Gold(4:58) gss.
Total 3,750.0

o} F27 At ECA 7|A 59} A Alole £8&
WA A5l 60 silk FYALE o] &3kod 30
nylon A& ¥3H3 ECAS 7PiAl 72 t= PlAE
HEYE A A nylon 4 F=HA ICA o2
o] 29lt} nylon o] ¢F 17.5m3F = Fol7bd
faint resistance7} =AA| =6 o] 2 I3} He] £ B §
o] F/47 el ICA 2|59 MCA9] 7)1 5-9q
S29SS o & Q90 of PR ICAZRE
2+ ddo FE9Q Uy E(anterior cerebral
artery: ACA)¥ MCAZ 7}= H 3 E9(posterior
cerebral artery: PCA)o] gt 11 3 1A 7F B¢
MCAE s|fsle] 2 FL Avagon, AR5
% ECAY 7)AHE 60silk B3/ 1 AN
958 B REHATHEig. 1),
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Fig. 1. Diagram of cerebrovascular anatomy in rats

illustrates extracranial and intracranial vascular
retations exploited in this method of reversible

occlusion of middle cerebral artery.
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olq 30%3 & F, Al TB §-4<] DAB 2 0.03%
hydrogen peroxide7} £ 7]d-gYof 5~10E3t
ol WAzl ¥, TBe} PBS §9o 8 AHsln &
Ast] A3k

Aol AHEE 12 FA o) F4 &3} Sources=
53 ZTtH(Table 2).

7 AFEA

AY Aol FAS 4 HA L Sigma Plot
Program 4.0(Sigma, USA)°l }sla] A2l stglth
(P<0.05).
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1. TTC M7

BT E He & AA 7L TIC o #7)
@40] S} AT B4DE 2 & Adlth dz
Tl AT TTC| oz AMo] HA| ot AFAHE}
Yrtd Ao FHHE F7 S guo] o
< 393h= caudoputamen®] HA| £ tjFEC

Table 2. Details of the Antisera

Antibody Host 1Dilution Sources
GABA Rabbit 1: 10,000 DiaSorin
NPY Rabbit 1:1,000 Incstar
nNOS Rabbit 1 : 8,000 DiaSorin

DBH Rabbit 1:500 Eugen Tech
synapsin Rabbit 1:5,000 AV A 2
aCaMKI Rabbit 1:5,000 A} A

¢EF-1a Rabbit 1:5,000 A}A) A 2

PDE2 Rabbit 1:5,000 DiaSorin

c-fos Rabbit 1:4,000 DiaSorin
PSD-95 Rabbit 1:5,000 AA A2
NR2A Rabbit 1:5,000 AL A 2
NR2B Rabbit 1: 5,000 A A 2

GABA: gamma amino butyric acid

NPY: neuropeptide Y

nNOS: neuronal nitric oxide synthase C-terminal

DBH: dopamine beta hydroxylase

aCaMKII: a-isoform of type Il Ca®/Calmodulin-dependent proteinkinase
eEF-1a: eukaryotic translation elongation factor-la

PDE2: type Il phosphodiesterase

PSD-95: postsynaptic density-95

NR2A: N-methyl-D-aspartate receptor subunit 2A

NR2B: N-methyl-D-aspartate receptor subunit 2B

* AAA 2 antiseum FRNEtR oFHe EAF AR TE A
g,
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ZAlo 2ty el 413 & (neocortex)
< BRANE vdehgon, AsHA gaH &
S FolE & gt AP T T
Hjgto] HY7t R FolEo] 419E 7} caudoputa-
men®] YRJA A& JeEpoH, e e
T gz H]ste) AakA] FetthFig. 2).

2A

Fig. 2. Coronal section of brain slice. In normal group(2A),
brain structures reacted with TTC, so they were well-
stained as red in the both hemispheres. In control
group(2B), a large part of the right cerebral cortex
was infarcted. The damaged brain structures didn’ t
react with TTC and revealed as unstained white area
in the right hemisphere. As a resuft of tissue swelling,
the area of the damaged hemisphere was larger than
that of the contralateral hemisphere and the midline
of both hemispheres was protruded to the left. But in
sample group(2C), unstained white area was
reduced.
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Fig. 3. Schematic diagram of rat cerebral infarct area in the
reperfusion following 1 hour MCA occlusion. Animals
were sacrificed in 3 days after ischemia. 3A: MCA
occlusion elicited rats. 3B: MCA occlusion elicited
rats with Uhwangcheongsim-won treatment.
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Table 3. Cerebral Infarct/Total Volumes{mr) of Rats Follow-

FEHOTO] FHHEY 222 dd ol vlAe 9F B3

Table 4. Cerebral Edema of Rats Following the MCA Occlu

ing the MCA Occlusion -sion
Infarct Rt hemisphere Lt hemisphere = Rt/Lt ratio
Treatment  Infarct volume Total volume percentage(%) Treatment volume volume (%)
Normal 0 821 0 Normal 411 411 100
Control 20014 847+10 23.6 Control 456 £12¢ 392413 116
Sample 112x10 830+8 13.5* Sample 431+10 402+6 107*

a) Mean  Standard Error

Normal: Normal rat(n=1)

Control: MCA occlusion elicited rats(n=3)

Sample: MCA occlusion elicited rats with Uhwangcheongsim-won
treatment(n=3)

* P<0.05 compared with control group

Table 5. Antibody Binding Patterns in CA1 Area of Hippo-

campus
Normal Control Sample
GABA + ++ +
NPY + +/- +
nNOS - + -
DBH - T+ N
synapsin ++ + -
aCaMKII + - -
eEF-1a T+ - -+
PDE2 +- +/- +-
c-fos - _ )
PSD-95 - . R
NR2A - _ B
NR2B - _ B
- : negative
+/- : very weak positive
+ : weak positive
++ : moderate positive+++ : strong positive
2. @ Mo Ra| ws}
2T E oF 23.6%2 B E BIY £

dda, AP FANE oF 135% Aares Bz
& = 33U THTable 3).

3. HFE9 Ful Wz}

dzzd d¥% duurd 2oe 34Eug
2k 16% AT AXRI, o] 2 <15l QX tiyut+
7} dZo A¢+AA veigth 48T 58S EH
wupe] Bale gAERY o 7% A% A3 A
2 e}t tH(Table 4).

a) Mean £ Standard Error

Normal: Normal rat(n=1)

Control: MCA occlusion elicited rats(n=3)

Sample: MCA occlusion elicited rats with Uhwangcheongsim-won
treatment(n=3)

* P<0.05 compared with control group
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o] $HHAY AlxAo] HgE A¥rt v =5
< H| 23te] A oA Hol B ArHFig. 4D).
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Fig. 4. Semithin stain of hippocampal CA1 area. A: norma\
group, B: contro! group(3 days after MCA occlusion),
C: control group(7 days after MCA occlusion), D:
sample group(3 days after MCA occlusion with
Uhwangcheongsim-won: WC). toluidine blue stain.
% 200.
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Fig. 5. Immunocytochemical staining for synapsin in
hippocampus. A: normal group x40, B: 3 days after
MCA occlusion x 400, C: 3 days after MCA occlus-
ion with WC. x400.
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Fig. 6. Immunocytochemical staining for PDE2 in hippocam
-pus. A: normal group x40, B: normal group X200,
C: 7 days after MCA occlusion x 200, D: 7 days after
MCA occlusion with WC. x 200.
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Fig. 7. Immunocytochemical staining for PSD-95 in
hippocampus. A: normal group X200, B: 7 days
after MCA occlusion x 400, C: 7 days after MCA
occlusion with WC. x400.

8A" ' BB . 8C
Fig. 8 Immunocytochemical staining for NOS in hippocam-
pus. A: normal group X200, B: 7 days after MCA
occlusion %200, C: 7 days after MCA occlusion with
WC. x200.
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Fig. 9. Immunocytochemical staining for eEF-1a in
hippocampus. A: normal group X200, B: 7 days
after MCA occlusion x400, C: 7 days after MCA
occlusion with WC. x400.
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(Table 5, Fig. 4-9).
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g &9l acidosis, A| & B2,
13A- 5919 glutamate 52| Fof

93 o] FA Y, A E= A5 AR . 37
AANE &AL dAF 3Y 3~49 F ginle

CA1 A9, 714 5o Foox dojutes AA4
A7 A E 7 AH(delayed neuronal death) 0. 24?2,
glutamate®] 3 & E4] (excitotoxicity), Y2 433
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