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The comparison of histological effects of musk containing and civet containing

WooHwangChungSimWon on the cerebral ischemia
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Abstract — WooHwangChungSimWon is a traditional prescription for treating with hypertension, arterioscle-
rosis, coma, and stroke in China, Korea, and Japan. In the new presciption of WooHwangChungSimWon, the
civet is substituted for the musk, the major component of WooHwangChungSimwon, because of the prohibi-
tion law about the musk. We have made a comparative study of the effects on the ischemic damage between the
musk conlaining and civet containing WooHwangChungSimWon. In order to investigate the effects of Woo-
HwangChungSimWon on the ischemic damage, each samples were adminstrated for 12 days, ischemia was
induced for 10 minutes at 7th day, and immunohistochemistry was performed in the region of hippocampus of
mongolian gerbils. According to the result of immunohistochemistry, the survival rates of neuroal cells in the
hippocampal CAl region are 37.8% in the high dose of musk containing WooHwangChungSimWon (HM-
WHCSW) administrated group, 27.8% in low dose of civet containing WooHwangChungSimWon (LC-
WHCSW), and 35.5% in high dose of civet containg WooHwangChungSimWon (HC-WHCSW) administrated
group. These survial rates were significantly different from the survival rate of sham control group (14.4%).
The results suggest that all the samples except the low dose of musk containing WooHwangChungSimWon
(LM-WHCSW) have protective or preventive effects on cerebral ischemia.
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Fig. 1. The structure of civetone (9-Cycloheptadecen-1-one,
Ci7H500).
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Scheme 1. Schedule for the treatment of cerebral ischemia-induced Mongolian gerbil
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Table I. The composition of civet containing and musk containing WooHwangChungSimWon.
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Aug T SRR T e AR
e LC-WHCSW HC-WHCSW LM-WHCSW HM-WHCSW
(30 ml/60 kg human body) (50 ml/60 kg human body) (30 ml/60 kg human body) (50 ml/60 kg human body)
AkeF 282 mg 263 mg 282 mg 263 mg
7rz: 202 mg 188 mg 202 mg 188 mg
) A 97 mg 94 mg 97 mg 94 mg
T3 100 mg 94 mg 100 mg 94 mg
2= 100 mg 94 mg 100 mg 94 mg
o) T2 70 mg 66 mg 70 mg 66 mg
7| = 70 mg 66 mg 70 mg 66 mg
zfef 60 mg 56 mg 60 mg 56 mg
Wi 60 mg 56 mg 60 mg 56 mg
=2 60 mg 56 mg 60 mg 56 mg
7 60 mg 56 mg 60 mg 56 mg
Ll 60 mg 56 mg 60 mg 56 mg
o) 2 60 mg 56 mg 60 mg 56 mg
B 50 mg 47 mg 50 mg 47 mg
27 50 mg 47 mg 50 mg 47 mg
sjql 50 mg 47 mg 50 mg 47 mg
=7 50 mg 47 mg 50 mg 47 mg
ik 50 mg 47 mg 50 mg 47 mg
T3 14 mg 45 mg 14 mg 45 mg
o} 70 mg 66 mg 70 mg 66 mg
of oFzt 35 mg 38 mg 35 mg 38 mg
ALk - - 5mg 38 mg
°d 5.3 15 mg 114 mg - -
& 4] mg 38 mg 41 mg 38 mg
Hy & 30 mg 28 mg 30 mg 28 mg
717 30 mg 28 mg 30 mg 28 mg
)
QbA BN EF 6 mg 10 mg 6 mg 10 mg
gl gl gkt =2 g 9 mg 15 mg 9mg 15mg
sihh-EA] 1A EhALH| A 15mg 25 mg 15 mg 25 mg
A A4
R ! 392.25 mg 485.38 mg 382.25 mg 409.38 mg
% 30 ml 50 ml 30 ml 50 ml
'LC-WHCSW: %4 E3F3H--(*]-8-%) (30 mJ/60 kg human body)

2HC-WHCSW: % 8 8Fg-f-(32-8-3F) (50 ml/60 kg human body)
SLM-WHCSW: A} f"}f‘;":]"n'(;‘] 4-3F) (30 ml/60 kg human body)
HM-WHCSW: A8Fak5-(2-8-3F) (50 ml/60 kg human body)
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Mongolian gerbitg ARE3le] Z3H HAHPLE ¥
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EYuEAIE] F BEE 1% B 253 B 4 AR
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 ATEAE #Hlar] 9#, AF 45 opthal-
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2 AeFAR F 3 43 s B 2Ads &
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free tyrodefel 50 ml& FYsh] Fz|o=HE HAL
23] AMAE ¥ 4% paraformaldehyde @ 0.2% picric
acid® X %3t 0.4M phosphate buffer(Lana's fixative)E
HRAA =E aAstact. oo 2 222 Fds 1L
Ao A 42 7HEE Alsle] FIABERL, 4°CAM 20%,
30% sucrose® EJFET TPBSEo)] A2 A7 52
Al ZA o] £HA] G=F MY}, SucroseX =7} Bt
FAL ZAFAAYE At -65°CeI3R] dry ice®
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1074 A=slA)

6) MAP2°2| M= 55 HA
)%l 222 endogenous peroxidase®] EAEE o
=e7] A8le] 3% H0,7F Sl TPBSA 3082}
W AlZl F 1%2] normal rabbit serum¥ 0.3%2]
Triton-X7} So{9)E TPBSeIA 14]17H8<t A ejslgict.
mousesl| A AJ4FHEl MAP2(microwbule associated protein2)
383 (Sigma, 1:80000)2 ©]&8led doCellA] 124 7HE<t
WAl dAA e vhee] i AL o] x|ekA|gl
rabbit anti-mouse IgG(vector, 1:200)& Al-2-¢]A] 147+
x2]alaL, ¢]eA] avidin-biotin complex(Elite kit, Vector,
1:250)¢} A2ellA] 3087k ¥RAIF T A=7 Bd 222
=}A] Biotinylated tyramine 1ul/ml PBS+0.005% H,0,
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(1:250)% o]-83led Aeor] |AZH5<t ¥h-& sl
7 A B 242 TPBSE AMsle] 527 6d4
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A cover glassE 219 &3

7) =& o zE 3 SAHXD.

Image analyser (Metamorph, universal imaging Co.)
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A T (mean density of stained fibery= HIL H=3
Fod oM HEA=E HTd9L ST F, 1 Hodgu
A AL Ehiie AAMRSY HEe] v Aat
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FoiTol FEEE HEE Qg &8 1k dde Higt
MAP2g A o] QlA == d2] u]E-& sham control®] I
FA ol chak WE-E2 AAksle, t2ed Fol E71
AAQ] b wiEl] ¢ Test® 2485 ZFs5H
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Folalal F 7d@EHE L) A el s At
= 2 AFEZ sle] e ApelE vehiA] sk
o}, 129 GFERFET 5Y) Sl TAZ APTES AF
< sham WETZH = ARF &F $HAALY M-
WHCSW, 6.54 mg/kg) T3¢ 75, 27|A%F s
2t 18.4%, 17.6%% AFTHAEE Hyoh (P<0.05).
o} 5= Al Ff ALY (HM-WHCSW,
8223 mg/ke), A%FE JBIF i +IAMNAY (LC-
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o (HC-WHCSW, 67.96 mg/kg) FoZolAE 27125
A AF e 2 76%, 7.4%, 6.1%2A FrelA
JE FAaE vhEhiA it (P<0.05) (Fig. 2). g
ANEEE B ) g ARRF S A4, s
o A% of gEk I S3EAlde R HY oo
2 Qld] dofvi= AFY] A THez AAsl= A
o2 vepdow, Alek S EAAA FelredlMe 3§
g7 Qg AFPAE JASR £33 slew HEFc

2) X5 U od E=ME
MAP2 YAy #H5}

Table TR 3] &gol] T2 Gerbil?] hippocampusel]
Mol HAGA ZAAZA, FHPe] delrd F9¢ FFHA
I MAP? immunohistochemistryel] &]sf 4= F-2]9
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Fig. 2. Change of body weights during the administration period.
LC-WHCSW: low dose of civet containing WooHwangChung
SimWon, HC-WHCSW: high dose of civet containing WooHwang
ChungSimWon, LM-WHCSW: low dose of musk containing
WooHwangChungSimWon, HM-WHCSW: high dose of musk
containing WooHwangChungSimWon. *: significantly different
with p<0.05

Bald, 2elm HE B9 =z dEr gy F-91e
w4 Q) le el 74011:} @A) ke Fig. 3o
Al B ule} 2om] MAPZAYPAALL AfEckes &
2} (Fig. 3, arrowheads). =HEZ <13t MAP29]|
Ao HE= =2 dnke] CAl F4olA HA 3] ek
vhor) wEkd, HEdY el alet AR H23 F A
Q-GP AR | wiEE swiae] cAL A9 HA
oz A8l
zé*kﬂ;#-% 739, A% CAL A|g2] HHe| &) A
g ARG ARske HA 2] vE-2 86.3% <l Hb
s 7§%"“ ZAFe] =P 9E Sham W27 A, A
Af7F AR s AR vlge] 144%2A HFHY
Zof wle} snlRe] CAl X9 Wl E¥EIh= wiy
A7y AAEE 7-12-‘1 vebtt}h (Table II, Fig.
4). Al@%A Tmlh ey FUS A% A 2 4
% 79 AR 5 F 597 129 B ) 1277
o} 134 AFFAR ’“‘%‘35191%4 2 A%, HHE 2
of wel 244 sl cAl 39 WelA AE3E AAAH
7} AR vE2 A A ARk I -$EAAIA Y
ol AL 173%, W% AEE o5 SskgAldd B
oJ & 37.8%, AEE BEFF Tf FHILNYY FoATE
27.8%, 5% JEIF T AN YUY FoJEE 355%
2 vpelydtt Sham W&7olA e A& AR
AR WA FA Q) wa Aa), A ARF
FEAALAG AT SR FodE, F ITE AN
hi SEAl A ol (P<0.0D), AFE I IFE o
B3 G ALY FAT (P<0.05) BF frelgt 4
ANE AEEE By
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Table II. Area of hippocampus affected by bilateral carotid artery occlusions in each group.

Administrated sample  The number of animals The area of CA1 region (mm?) The area of staiped fibers (mm?) Ratio (%)
Normal 5 76.8 £ 8.2 66.3 £ 4.1 86.3 +£ 39
Sham control 6 721 £ 7.0 103 = 2.0 144 £29
LM-WHCSW 5 804 £ 52 11.8 =+ 3.6 173 £ 50
HM-WHCSW 5 664 £ 59 24.8 + 3.3 37.8 £ 477
LC-WHCSW 5 77.0 £ 3.5 211 £28 27.8 £ 437%
HC-WHCSW 6 742 £ 94 27.1 £ 58 355 £ 44°

ratio=(stained area / ischemic area) > 100 (%)* statistical significance compared with sham control group (p<0.05)** statistical
significance compared with sham control group (p<0.01)# statistical significnce between the musk containing and civet containg
WooHwangChungSimWon (p<0.05)## statistical significnce between the musk containing and civet containg WooHwangChungSimWon
(p<0.01)LM-WHCSW: low dose of musk containing WooHwangChungSimWon (6.37mg/kg body weight); HM-WHCSW: high dose of
musk containing WooHwangChungSimWon (67.96 mg/kg body weight); LC-WHCSW: low dose of civet containing WooHwangChungSimWon
(6.54 mg/kg body weight); HC-WHCSW: high dose of civet containing WooHwangChungSimWon (82.23 mg/kg body weight)
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Fig. 3. MAP2 immunohistochemistry in each group. A.C=
Normal, B,D=sham conirol, E,G=low dose of Civet containing
WooHwangChungSimWon, FH=high dose of Civet containing
WooHwangChungSimWon, IK=low dose of musk containing
WooHwangChungSimWon, J,.L=high dose of musk containing
WooHwangChungSimWon, arrows=nerve fibers stained by
MAP?2 immunohistochemistry.

24 g T, S8k Sofl Adbe] 7)Al=leig)
o wkekstd | FelAutld ol ulEw T A
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Aol mAE 3 Fol We) wwe v} ok (2 B,
1990; ©]848 5, 1990; 4 -, 1990; Cho 5 1997).
£ Qe g el B HEn) 249 ol 7]
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GAT dma g SRAAA Hxx ve G
MlE AR el o] ARG B HHY £
AdE] ®17}Eled, Mongolian Gerbil2] l:]_a?-q == striatum,
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£3cial ¥ uso] g™ (Urban 5, 1989, Araki 5.
1990, Kato -5, 1989), A&}z Y| 23} w4
£l wet Ak} glucosed] TEEC] FelE AA
L2 adenosine triphosphate (ATP) 3AlS- ZrAA|ZIThks
Hag v} gloh (Fukuchi 5, 1998; Siegel 5, 1996)
ATPE Al Zee] sl o2 H= o BAa A& 3}
Aol e, ujelr FHEP £ alE ATPY b=
Aoz Zg XA dAlE E o]-2-2] ZrARA)-S. HlE)
A7131 2 A dF AFAHES] £ake] ?=l°'l‘~?”4, Yy
E4F o5 e ATF == ARF o)FY 7|7 F3t
Z}g o] FZel AFg Ade] AMIA T A )
Mol AlA A A FHe eE Baseig)t)
(Araki g, 1989; Crain %, 1988; Pulsinelli 5, 1982).
Microtubule associated protein 2 (MAP2)y E4FY x|
AZ ol waF 28l AAE7)9] A Foll Fean,
AAMEL] &4} = Alef wlg) o] dAE 44l%
o} (Olmsted 5. 1986; Wiche, 1989; Sheetz 5, 1998;
Woolf =, 1998).
Arelre iy HHA vieh s AAA RS SA
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MAPX] HE meEAe e sgemA HHEd o
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3 vaslg. 7 A H{HY el o A £4)
o] gt AE M Ee] vlEL AT ARF “‘1'% AR
o Fod o] HS 17.3%, LEE AR - FEEA4
FoATE 37.8%, AT JHA} Tf ALY FAZ
e 27.8%, IEgE GBI i FIAANUY FoL
55% 52 Vepstor, Sham HEEs} -Test M-S
ol4xt BAH vl A%}, A A ¢ $BHNY
Ag A3 NPT FolT, Z TEE ARF T 53
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