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Pharmacological Actions of New Woohwangchungsimwon Pill
on Cerebral Ischemia and Central Nervous System

Tai-Soon Cho’, Sun-Mee Lee, Eun-Bang Lee*, Sung-Ig Cho*,
Yong-Kee Kim"*, Dae-Hee Shin** and Daikyu Park**
College of Pharmacy, Sung Kyun Kwan University, Suwon 440-746

*Natural Products Research Institute, Seoul National University, Seoul 110-460

**Institute of Life Science Research, Cho Seon Pharm. & Trading Co., Ltd.,

Ansan, Kyunggi 425-120, Korea

Abstract—In order to investigate pharmacological properties of New Woohwangchungsimwon Pill
(NWCH) and Woohwangchungsimwon PilllWCH), effects of NWCH and WCH on cerebral ischemia and
central nervous system were compared. Cerebral ischemia insult was performed using unilateral caro-
tid artery occlusion in Mongolian gerbils. The histological observations showed preventive effect of
NWCH and WCH treatments with ischeria-induced brain damage. The ATP in brain tissue was de-
creased in vehicle-treated ischemic gerbils. This decrease was prevented by NWCH and WCH treat-
ment. In contrast to what was seen with ATP, the lactate and lipid peroxide were both elevated in vehi-
cle-treated ischemic gerbils. This elevation was inhibited by NWCH and WCH treatments. In central
nervous system. NWCH and WCH had sedative effect in rotarod and spontaneous activity test, but no
effects on the hexobarbital-induced sleeping time. And, NWCH and WCH had weak anti-convulsion ef-
fects in electric shock- and pentetrazol-induced convulsion test. NWCH and WCH increased the respira-
tion rate. but decreased the respiration depth in rats. Furthermore, NWCH and WCH showed anti-
stress effect. Our findings suggest that the pharmacological profiles of NWCH on cerebral ischemia and
central nervous system are similar to that of WCH.

Keywords [ | New Woohwangchungsimwon Pill, Woohwangchungsimwon Pill, cerebral ischemia, central
nervous system.

aAHE RE A7 FMdELd AFEHY & - AFLE, G 2ol 5o, B G B =
P9 110737 gl iAol H22 A5 & 23, Aopxyl i Fe S4dtn e
A Aoz AF BFES Adojry AEAY. o @¥e m¥Y FMAEE ALNALRE FAE
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818 ZHE - olHn] - ole - 34

o] A gl AHEHol 231 YUk ®

4718 EFTEANE WE3E AN hexobar-
bitoneoll ¢J8 FHEAIE AL ZN 5 8
A7} g v, AL LERS PAATE ReE

o} ALY Lol JYTFT WHSHT, T8k Sk

Fgoze gysarg 34 %0 goazaall? o
o] B Elo] i},

e, ohdsh el e g Edsta JlE F8% 1
7hel AokAY AHFE A F R o7 REFY &
3t glom HISo] "HE 97iel AE ok FAE
o] =A Aol B3 FHCITES Feh) o] LaHol
ulg} Atgte] o] tE ool A3 gl AANA
Algrel diRlekg o] sl 3] fEo] Ho A}
o] thA2FE-2 -musconed 7lEEl71d) o2t}

I-Muscone®] 5 Ao thate] = S99 43|y ¢
S5 A 3l -musconed ARk} FAHEE HF
dofl distk MMz, FFEIE A e JAE 3%
28 2 FreEf2E T& BHEHY Fmu-
scone®| AF&e] diA| kg0l & 4 gl5-& ERlEs)

olg]dt AnE AR o] 2T FEH3A
FaNME Fmusconed AHESI 24 AAW(AES
9, FEHAMI HEFTE A 28 8L A
AR, 3FIT, HAMI F - MEEEFTE, 2EHx
A s ZhE ¥, AAEEEEQ HANEL g
ARENZE B9 ATAE A8 WA Mg EFow
Fmusconed TFaHe A2 ARl A4
(13H3.75 @)% YaFFe =4 - 7= 202 mg, AH 70
mg, 2t 60mg, ¥ 60 mg, HF 60mg, HE 60
mg, 27 50mg. £% 50mg, % 14mg 2+ 282
mg, 94 97 mg, ¥3 100 mg, A1 100 mg, HFEA
70 mg, o} 70 mg, HEE 60mg, NF 30 mg, 39
60 mg, A& 50 mg, 32 50mg, BZ 50 mg, & 41
mg, 9%zt 35mg, A7 30 mg & I-muscone 1.5% 3
% 5 mg(l-muscone 2 24 75 ug) )< 72sHA =t

£ AFe AsSEAU AEE $334dY
5P S A A v)Ae 43 ol ulste vl
IS A Aojrt,

By

AEHEE
7] Mongolian gerbil® v]3+¢] HarlanAH(Har-

lan Co., US.A)A AF 60 gH2E FUsI T, A
HAe AF 20~30g9 ICRA #3& 3= AF
200~350 g2l Sprague-Dawley# 7 #FHE A Y4+
AL2RE FEol FEA FHA 15014 BT
A AT S EAY T 22<25CE F
EE 50+£15%2 #AHER3, 992 1247 o=
AezAARAeH, APFEodAE AFHF)Y Atw

& SR, FE A2 JHES 3Tk

Al

AeFAHA 2 SAHHAYE ZHFRAH R
E] AFwol 0.5% sod. carboxymethy! cellulose-
saline(CMC-Na) 9ol @AA AMg3lon, AF
kg? 10 mI7t 5o M55 Azste] H7Fo S0

Ale¥

Lactic dehydrogenase(from rabbit muscle),
NAD, NADP, Tris-HCI, glycine, hydrazin, hexo-
kinase(Bakers yeast), glucose-6-phosphate dehy-

‘drogenase(Bakers yeast), glucose, thiobarbituric

acid. chlorpromazine - HCI. l-ascorbic acid 5 Al
ok& Sigma Chem. Co.(U.S.A)AM T,
doxapram - HCl2 =X @FANHEAS), 0|99 n-
butanol, HCIO, 52 U §5AIke AHEsI T

& #oil niXl= A

oM T - Gerbilg ether vH3l3loll &0l
TN L £ FHAE NG F H5 AFUE 7|
FAZo2HE 225 §9 clampE ZAZAF
3" 20% F clampE wulo] 308 ABFATI L &
TR Aee] BEsle] YARE Ao, oF
T SHYEE ZA3GT ol FELS K
& 2 3080 ATRAEt. A3 AARE 3
& 202%F clampE WuUln AR E Este 244]
7HE9F AAFAIHC. 24X £ gerbile) A AESH
5ol we} 45F 02 Wi ZAPALE Y8l gFx|
Absle] ¥E 10% formalin neutral buffer £
(Sigma Chem Co., U.S.A)dl 1097 &7} & 4
Yol o]g-3trt,

MASEZAL X HalXZEAAL - NAHH AL
F&F 24X7ho] 7333 T Bederson 9] g ol
e} 1 AEATE 45T H5E . ¥z
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ARARE 228 838 formaline 2 PN ¥ 4
mm5 2] coronal brain slices 9= ¥ 22Ul
ol nANE FaE FEBdA FE38] A
7} 79 238 Autotechnicon(Citadel 2000, Shan-
don, USA)E AHg-38l] 3 (clearing) ® AFHHE&
A skt dA k] paraffin blockg HE7] sl
embeding center& AH-&1t}. Paraffin 523 ¢]

ki

¢ ZAE paraffin warming chamberol
base moldell paraffing -+ ¥ =322 base moldel
RN FNR cytoplated] SBEDL L F base
moldE wol &8ttt Paraffin block-g microtomel
A 2um FAR A2 § Fol= ST 28
60°C hot platellA] AZLAA T dHe] Hatd &
glolz ZFeAE 60°CY ovenol Wol A o}
paraffing =o|3 xyleneoiA 10824 33] g &
100%. 95%. 80% 2L 70% ethanol 2.2 23|14 28
7+ 3ty gAY H & E(hematoxylin % eo~
sin) g8 Sy F ol 1087 Xalgt
% Harris's hematoxylino.& g3t @A 4
73-& Fivizbrt B3k @nfA (Nikon Diaphot 300,
Japan)ll A 40818 2 20088 & = S}HTH

AR @ - HA8E HIFH ¥ 0.25%
EDTA7F E°ll& 0.1M HCIOZ 7F8l homo-
genizer= 30&7F FASH Al F 1087 n@ANA
WAL A AT F 4°CollA] 10.000x g2 1087 42
& & A=A ATP. lactate, malondialde-
hyde(MDA) B %8 A& 2 A3l

ATPEZ & ~ ATP9 #%&  Lamprechts}
Trautschold®] 4 '¥o mwe} hexokinase$} glucose
6-phosphate dehydrogenasedl 23] A==
NADPHE spectrophotometer® AH&31d 340 nmol)
A EB5E ZAsG. 74 BAe] e 3= A @
o 34ulgL F3le) NADPHS ¥AE3AFE Ve
Ao 2 7 Zk& umole/g brain tissue2 FAIEITH

Lactate®18f &H - Lactate® 42 Gutmannd
Wahlefeld®l #"oll w}2} lactate dehydrogenase
o} NADell o8] 414% NADHE ATP &4 a0l A9}
Y5 340 nmellM 22 FRAEE FH3H e 12
Z+& pmole/g brain tissue® YERNSI

Lipid peroxidation &% - 23438 Masugish
Nagamura®] '8¢ 238k thiobarbituric acid
(TBA) assay2 ARE3}9) 535 nmelld 358 =7
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siom, EFEYoRE 11,3 3-tetraethoxypropane
& AM-EIE T

Protein 8%-& Bradford ¥l w2} bovine se-
rum albuming EFEH 02 AMg3le] HatArt

SHLZAHOY ol 2

Hexobarbital R $SA[ZHON CH3t 28 - 34 A
Zloll hexobarbital - Na 50 mg/kgg B73FAE &
HEAZL S 7] A2HeE Azt 3l 8E gzt <)
AZRE FAsIET 10vEE 17e B3 HAe
hexobarbital - Na $ 308 Aol A15Fo dge
¥, 2922 chlorpromazine - HC1& AH&-3151t}.

Hoi ™J| X204 CHst =L - Hdg A7) AFL
Woodbury 59 W¥g Zng ste] AU 4
F 10viglE 17 o sl ofrol 50 mAS HFE
0.1%7 BA8IYL). olofl W& a4 A-o| 23 A
Y ARFE A, AT AAS FE ¢4
¥, Aoz 3154 w719 Al7ke SAsATE HA
= A7) A=E k] 308 Holl 1R RS,
)z <8 2= phenobarbital - Na& AH-3t Tt

Pentetrazol 74t 2J210il Ci#t Z& - Swinyard &
o] whAPo Zale] AAEHT) & pentetrazol 85
mg/kgs Al HaFAletn, iy HAe) fdd
Hrixje)] A7HE A3 HAE ZE K 308
Aol A5 3155, HZ2YE 2= phenobarbital -
Nag& AHgdlgl e, 10v1elE 1o 2 AHEig T

Rotarod A|& - Dunham 59 Wi?'g 839
2174 3cm, 8rpm o E A= BB 3R A
e AF 12012 7o Adsle] 23] utE F3A)
7151, IAIZHFC & AE S A8 32U HojAl= A
AL Al AAE 0% AR sigen o
Az F2-2 chiorpromazine - HCIS AH-3lc).

THUISES0 Dit A8 - 479 25 gt &5
37t 7125 E activity cageE ©]-£€3t9 Nahor-
skio] %ol Fated QB AF 23~30g &
A A golelE 1722 ahed 2o12]4) & cagedll Wol
3087 FeA7)a FAE A TSl 458 F 158
U AL FE S ST S URAFELS ch-

lorpromazine - HC1-& AH&-&Hith.

SEIEN) 01X 22

Matsubara®] 3% g #2112 8% urethane2&
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Aol A Haje) ZFo) vl
7 Urethane 2.0 g/kgs 338+
Abste] ubHAIZL BHE AR el 43D pneu-
matic pulse transducer® 3739 B2 R F
& t}& physiogragh®] universal couplersl” 323}

5SS 439k 773]‘:": ARF A% 37°C2
H o AAF}=E Y
Hu g & AAE

%2 ket | 0.5% CMC-Na saline 543 7
A Fo] ol A 2] zo] & vinlith

AEYAY Ol &S

AEYARN — 2EH  Ha 24470 Aol "2
71 24 3#HE metal tube restrainer(Natume.
Japan)oll T&A1A, 20+22°C7F X9+ water bath
ol XA 248 B¢ 73 FEAERAE P
STt kB2 AEd 2 B3 2A17PH, B3 4, 19413
Fol] 2z} Roftit ~EH A B3 24A1%F ¥ ether
vk glell 7R E st A7 E A&ty "a‘ﬁ"ﬂ AHS-3AT

H7|2AHL| & - 79 ERE Hisle v]AE&

HEokn 7| FAE SO ol AEEAE A7)

@ F PAE 2540 FUE 95T F ANe @
A8 ARG FF 2O Foko] RAT FYa)
fck

SAILY ascorbic acid & &8 - FAV SA3E 2
A1 5% trichloroacetic acid(TCA)€94 1 mloll Y11
ok 3027F ¥A3 A7l ohE, 13,000 rpmell A 1083
ANEY & F A5 AE FH3oh Are-E 3]
5% TCA &t A5 0.5 mIE E38t12 0.1 mI Hy-
PO4(85%), 0.8 ml dipyridyl(1 w/v%). 0.1 m[ fer-
ric chloride(3w/v%)& A= Hrlpdch AlekE
A5 Ma 2o 1580 $XF F 525 nmeollA]
B.A1Z9] ascorbic acid B#E &

Wla, ZF # ‘ﬂl = Student’s ttest ¥ x*test
g AHgsigion oz vlwsle] P gho] 5% vkl

NEER
TSRO T

HAEE[ZAl - Table I ¥ Fig. 1914 22 njs} 2
o] H3¥ W ANF R WAL AEH
F 9 330 e om N9FHAY FolFe §
FolEH o2 AFAEANL, ¥F L 5Y 48 4%
A7l ZH YR 0B, SR FolF AN £
SJEAoz ¥siYl oY B EAEE Yehielrh

MASHHAL - Table 1914 Be
F 244 7ke] A T A AERR
2 AN Bl iz o4 ‘A’l\h z}o|

& YehliA] btk

ATP &2 — Table IIIoIA B uie} o] A
gerbil brainolAel ATP 332 0.90 pmole/g
brain tissuegd. 2, ¥ 208 § A AF 308l 0.22
pmole/g brain tissue 744 F7A3] #4a3lct 2%
FAAYTLS 1,000 mg/kg? 2,000 mg/kg &l A
22 ATPEo} tzatel vis) {4 uA 7t
saen, 344 AFE 1,000 mg/kgs 4,000 mg/
kg gllA iz vjs] FA4UAA FUHsEH o
AAFol HljA = we ATP %S el

Lactate &2 — Table 1A B3 nle} o] A4
gerbil brainolA19) lactate S 6.33 umole/g
brain tissuefl o, {8 2 AAFE AT 2T

Table I— Histological evidences for neuroprotective ef-
fects of NWCH and WCH from ischemia-in-
duced brain damage

Dose Neu-
Treat- n (mg/kg. ronal Rdema Hemor-
ment p.0.)  necrosis rhage
Control 5 - +++ +++ +++
NWCH 5 500 ++ ++ ++
5  1.000 + + ++
5 2000 + + ++
5 4,000 + - +
WCH 5 500 ++ ++ +
5 1,000 + + +
5 2000 + - +
5 4,000 + - +

- none. +: mild, ++ moderate. ++ +: severe
n=number of animals in each group.

NWCH: New Woohwangchungsimwon Pill
WCH: Woohwangchungsimwon Pill

]. Pharm. Soc. Korea
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Fig. 1— Representative photomicrographs of neuronal
preservation in 2um H & E-stained sections
from vehicle-treated (A), 2,000 mg/kg NWCH-
treated (B) and 2.000 mg/kg WCH- treated (C)
gerbil brain 24 hrs after 20 min unilateral caro-
tid artery occulusion(x40). This photo also
shows hippocampal field.

o A= 9.72 umole/g brain tissue® FAA4 UA F
748tk AFA ALY 2000 mg/kg FATH %
AL 1.000mgkg 2 2,000 mg'kg FATAA
2ol B8 F2l4d A lactate A4S AASAL
o, o]5 BFE A4 lactate T v|£ES

Lipid peroxidation &8 — Table IIIol 4] R uje}
o] At gerbil brainoll A} lipid peroxidation$} A

Vol. 41. No. 6, 1997

Table Il — Effects of NWCH and WCH on neu-
rological change after ischemia in gerbils

Treatment Dose (mg/kg. p.o.) Neurological grade

Control 1.38+0.26
NWCH 500 1.80£0.49
1.000 1.40+0.40
2,000 1.40+0.40
4.000 1.60+£0.40
WCH 500 1.40+0.40
1.000 1.00+0.00
2.000 1.00+0.00
4.000 1.40+0.40

Values are means+S.E. for 5 to 8 gerbils per group.
NWCH: New Woochwangchungsimwon Pill
WCH: Woohwangchungsimwon Pill

#2! MDAE 2.69 nmole/mg protein®]$lo}, 33
2 ) #F F 4.32 nmole/mg protein2. 2 &1 U Al
Z7vsteint AsAalde 500 mg/kg. 2,000 mg/
kg 2 4,000 mg/kg FodwolA F9940A4 MDA A
e AAEgon 1 ASE A A FELR IE
ANAT $RRNLE F9A 500 mg/ke, 2,000 mg/
kg 2 4,000 mg/kg FoAToNA ol uisl] {94
oA MDA AAg dsen o A4z
MDA 9} vj&=atd e

SHUZHO| 0ixlE He

Hexobarbital S5 $BA|ZI0| Ci#t 12 - 533
A 2 3R FHEARe YiXE JEE
Table IVoll #41&tt. Chlorpromazine 4 mg/kgS
B Ao £ RZAITHE 21182004 120528 #9)
AYA Ao SHAIZHE 420,634 864.1%
2 105.4% AAAF = Zgo] At Ae3HHA 2
229 AY FoFole FURE 9 FHAEA|T|
Tl vlsld 94 e Ao)E JEhAE &%
o} ¥ AA ZF 4,000 mg'kg FodTolAdE A
7+ oF 20% HEA A

A 27| K300 CHE S - 193349 2 93
329l W74 AR R 28400 hstel 4

& A3E Table Vol EAIEACE tiz2olAM 70%]
Ar-g-& YehNSlEd, phenobarbital 50 mg/kg
L% B2 Algo] ¢bd3] AUk 2983
22,000 mg/kg 2 4,000 mg/kgd} £ 2 T3l
2 o APEE-S 27 40% 2 50% 2 AAs e, FH
A EAIZHe hzTe] 24 1332 Yoy 2,000 mg'kg
FEojFol A= 98 2, 4,000 mg/kgFA T E 73F
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Table III— Effects of NWCH and WCH on levels of ATP, lactate and lipid peroxide in gerbil brain following

ischemia and reperfusion

Dose ATP Lactate MDA
Group (mg/kg) (tmole/g) (umole/g) (nmole/mg protein)
‘Normal I 0.90+0.16 6.33+0.16 2.69+0.13
Control 0.22+0.037 9.72+1.3%° 4.32+0.30%
NWCH 500 0.17+0.03" 7.00+0.31 2.87+0.11*
1,000 0.33+0.05* 6.52+0.39 3.84+0.18*
2,000 0.3320.05* 6.26+0.38* 2.62+0.09**
4,000 0.30+0.04° 6.96+0.27 2.92+0.15**
WCH 500 0.30+0.05° 6.50+0.61 3.13£0.17™
1,000 0.35+0.05*" 6.26+0.11* 3.72+0.08"
2.000 0.30+0.05 6.04+0.21* 2.83+0.19**
4,000 0.39+0.07** 9.72+0.41* 2.77+0.07**

Values are means + S.E. for 5 to 10 gerbils per group.

Significantly different from the control group (*p<0.05, **p<0.01 in Student’s t-test).
Significantly different from the normal group ('p<0.05. #p<0.01 in Student’s #-test).

NWCH: New Woohwangchungsimwon Pill
WCH: Woohwangchungsimwon Pill

Table IV — Effects of NWCH and WCH on hexobarbital-induced sleeping time

Dose No. of Onset of Sleeping time
Treatment (mg/kg, po.) mice sleeping (sec) (sec) Increment (%)
Control 10 211.8+£13.1 420.6+32.2 -
NWCH 1,000 10 218.3+154 424 91+56.1 1.0
2,000 10 220.1+15.2 401.7+45.4 -4.5
4,000 10 197.4+16.6 343.1+£26.9 -18.4
WCH 1,000 10 181.7+19.3 430.2+46.8 2.3
2.000 10 180.8+12.4 379.1£51.5 -9.9
4,000 10 168.2+16.3 340.3+34.3 -19.1
Chlorpromazine - HCI 4 10 129.5+ 9.5* 864.1+83.1* 105.4
Significantly different from the control group (*p<0.01 in Student’s t-test).
NWCH: New Woohwangchungsimwon Pill
WCH: Woohwangchungsimwon Pill
Table V — Effects of NWCH and WCH on maximal electric shock-induced seizures
Dose No. of No. of Death Convulsion Death time
Treatment (mg/kg, po.) tested mice survived mice rate (%) time (sec) (sec)
Control 10 3 70 133.0+12.7 289+34
NWCH 2,000 10 6 40 98.0+84 34.3+4.0
4,000 10 5 50 73.0+16.8* 35.0£5.0
WCH 2,000 10 7 30 66.6+7.4™ 38.0£10.4
4,000 10 6 40 77.7+8.9** 24.3+3.7
Phenobarbital - Na 50 10 10* 0 14.6+1.5" -

Significantly different from the control group (*p<0.05 in x*test. *p<0.05. **p<0.01 in Student’s ttest).

NWCH: New Woohwangchungsimwon Pill
WCH: Woohwangchungsimwon Pill

2 gEA7)E A8o] o] daRzgo] JAHAUT
334 A5 2,000 mgkg Z 4.000 mg/kge)
Sakoll A AlE-& 72} 30 2 40% = AN R e, 7
HREAZHS 247 66.62 L 77728 @27 2
£o] Qlof FAAZE0] ASS &+ YN
Pentetrazol 74t Zei0f CHE =8 - -3

I} 349l Fojo] W pentetrazol wit A
)3 g8k Table VIl EAJ553t). Phenobarbital
100 mg/kg F Aol AF 10ve]7F 25 HHo| A4
HAT A$-FHHL 2,000 mg/kg B 4,000 mg/kg
§ FAG A ARl 9] oy, BExe
A7HE 742t 32.6% 2 50.0% AAAHTH S22

J. Pharm. Soc. Korea
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Table VI— Effects of NWCH and WCH on pentetrazol-induced seizures

Dose No. of No. of Onset of Increment
Treatment (mg/kg, p.o.) used mice convulsed mice convulsion (sec) (%)
Control 10 10 153.9+10.2 -
NWCH 2.000 10 10 204.1+22.6 32.6
4,000 10 10 230.8+41.2 50.0
WCH 2.000 10 10 166.1£23.7 7.9
4.000 10 10 175.7+£32.3 14.2
Phenobarbital - Na 100 10 o* - -

Significantly different from the control group (*p(0.01 in x™test).

NWCH: New Woohwangchungsimwon Pill
WCH: Woohwangchungsimwon Pili

2.000 mg/kg 2 4.000 mg/kg Fo48 A9 HA] Apg
olle F&o| giddovt, FHESANNE 742 7.9%
2 14.2% A A A

Rotarod A|# - Table VIIGIA] B3 vie}l gho) yo-
tarodA oA = AT YA} @ viEls
ubA | A 2232l chlorpromazined ¥93% 2%
10727 Jslelder. Alesdadde F9 2000
mg/kg 2 4,000 mg/kg TN SG3t8F 7}t 242
4l foAdde AARES Jehdow, 33
Al ¢ 1.000 mg'kg 2 2,000 mg/'kg FoiFol
Me GshF 71 242t erlel, quiel 2 o4l
A 2H8-g YERAT

X2SS0l it 312 - Table VIIGIAM 2 v}
o} o] BT AEF 5L 1087.8 ol o}, U*A
) Z2 29 chlorpromazine2 Foidk 79 312.82

oAU ASRINLL Foi@ AE BE Fo
230l4 HORAE ALLTS WAE BIL + 9

Table VII — Effects of NWCH and WCH on rotarod

gou S840 A9E 2 AsE DAY 2= ¢
2out 2,000 my/kg TN APREFES 847,
52 ZaAIZL

SRDHON OIKE S

A4 BF ol urethane vHF, AAFA 2de] 3
F4E 91.0+18401t. TEAUEE 7]EHE &%
A&7}, physiographe] 71Ex]4] 2H$ A7]e] &
ol =% calibrationdt] 1 F7WASEE A (%)
2 AEtl UrethaneFoi2 ¢lahe] dAle 3%
of nXE AeEHAY 2 SFYHAY] dge
Table IXol UehAgich A$3dA92 20 2 50
mg/kgs AWN T4, BEFQ 05% CMC-Na
salinefoToll A9l vletst HE-&(F -2.5~0.2%) %
HwEg S o, B3 £FTE EHYEH |2 7oA
AA F7HLE 9~41B)IN ALY, TEAEE 794 A
A B2 (9F 10-24%) A o]2F 2L 20~30%

Table VIII — Effects of NWCH and WCH on sponta-
neous activities in mice

test in mice
Dose No. of No. of Dose No. of Spontaneous
Treatment  (0/ks po.) tested mice fallen mice Treatment  (nonce po) mice activity
Control 12 0 Control - 8 1087.8+38.8
NWCH 500 12 ) NWCH 500 8 1006.0+91.1
1.000 12 2 1.000 8 1188.0£109.2
2.000 12 4* 2.000 8 1140.5+71.4
4.000 12 4* 4.000 8 1234.8+:75.9
WCH 500 12 2 WCH 500 8 898.5+74.8
1.000 12 6" 1.000 8 1147.3+22.6
2.000 12 4* 2.000 8 847 5+39.0"
4.000 12 2 4.000 8 1033.8+118.2
Chlorpromazine 10 12 10** Chlorpromazine 5 10 312.8+78.9*
HCIl -HQ1

Significantly different from the control group (*p<0.05.
**p<0.01 in *test).

NWCH: New Woohwangchungsimwon Pill

WCH: Woohwangchungsimwon Pill
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Significantly different from the control group (*p<0.01
in Student’s t-test).

NWCH: New Woohwangchungsimwon Pill

WCH: Woohwangchungsimwon Pill
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Table IX— Effects of NWCH and WCH on the respiration suppressed by urethane in rats

Respiration rate Respiration depth

Treatment (mg/Dko;eiv) I\Ir(;t Sof (% change) (% change)
s 3 min' 10 min 3 min 10 min
Controt B T 18604 -25+1+3-— 0:2+6:9 -12+21
NWCH 10 5 11.8+7.1* 7.5%6.2 1.4+25 -1.1+24
20 5 10.8+7.2 8.5+3.8" -9.8+2.5" -11.2+3.3"
50 3 41.4+14.7 31.1+3.8* -238+3.1* -15.3+1.2"
WCH 10 5 0.9+2.7 0.0+3.7 -0.9+3.7 -6.4+3.1
20 4 158434 157451  -69+33"  _198+45°
50 5 31.3+10.0™  37.0£127" -17.0£10.1 95949 3"
Doxapram - HCI 20 4 36.3+13.9% 224107  69.2£24.0" 440417 5"

Significantly different from the control group (*p{0.05.
'time after drug dose.

NWCH: New Woohwangchungsimwon Pill

WCH: Woohwangchungsimwon Pill

ARE Fold HH ABHAHAHE v1FA). S
B4 4 20 % 50 mg/g A Flsl
29 555 §PIEHoln FAHUA FHe
6~ Ao, SEAEE FAUIA 2ot
T~25%) NG ol A§ Al Fol 20~30% %
2 ol AHE SSHJCHETE vEA). G4

Hzeez A" AFEFEAE SFEFUAYI dox-

apram - HC12 Z&9] 9713 F5(<F 36%)
SEANEY A&Heln A3 F7HOF 44~69%) 5
LERYTH

o 289l Holg Ho
20% A% BEAZT

=
1
3L
o
T

**p(0.01 in Student’s t-test).

Table X— Effects of NWCH and WCH on the respira-
tion suppressed by KCN in mice

Dose Duration Incre-
Treat~ (/g No. of of coma ment
ment po) ~ mice (sec.) (%)
Control - 10 11451142 -
NWCH 2,000 10 87.2+6.1 -23.8
4,000 10 88.5+17.7 -22.7
WCH 2.000 10 100.7+14.1 -12.1
4,000 10 89.0+4.8 -22.3
NWCH: New Woohwangchungsimwon Pill
WCH: Woohwangchungsimwon Pill
AEHAN O|R|= &
A9-gAds A FNE AHRd

Table XIolA] Hi= vps} 7to] AE# A 24A)7F F A
2 16.5mg/100 g b.wt. 011*1 20.8mg/100g b.
wt.2 A B ERq . ALsHAY 500 mg/

Table XI— Effects of NWCH and WCH on adrenal weight, spleen weight and adrenal ascorbate in restraint stress—

induced rats

Dose Adrenal wt. Spleen wt. Adrenal ascorbate
Treatment (mg/ke, p.o) (mg/100 g b.wt.) (ng/100g bwt)  (mg/100g ad.wt)
Control 16.5+0.3 34244222 698.3+39.2
Normal 20.8+0.8% 178.9+15.1% 443.8+45.0%
NWCH 500 18.21+0.8" 225.4+12. 7 433.2+21.3"
1,000 20.5+0.8% 191.4+9.9% 353.0+20.8"
2,000 17.4+0.8* 213.3£19.9" 417.1+33.0%
4,000 17.8+0.6" 192.6+11.9" 355.9+22.1%
WCH 500 17.9+0.9* 204.1+13.7* 469.6+50.0"
1,000 17.8+1.0* 205.6+17.7% 579.8+52.4
2,000 17716 255.84+24.3* 840.2+17.1*
4,000 17.2t1.4" 222.9+25 1% 744.0£16.2**

Values are means®S.E.M. for 7 rats per group.

Significantly different, from the control group (*p<0.05, **p<0.01 in Student’s f-test).
Significantly different from the normal group (*p¢0.05, *p{0.01 in Student’s t-test).
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kg, 2.000 mg/kg 2 4.000 mg/kg 2 -3 44 500
mg/kg. 1.000 mg/kg 2 4.000 mg/kg FATANA #
gl A A=Y vy FAE A2 i
ol&l 3424 mg/100g b.wt.olA 178.9mg/100g b.
wh 2 A Fag 2o, A3 500 mg/
kg Folv# $3HAY 2,000 mg/kg FATANN F
A AAEHAG, FAW ascorbic acid¥HEHE
24A7E 2E 7|2 fr5of 23] 698.3 mg/100g ad.wt.
oA 443.8 mg/100g ad.wt. 2 HA3] ZFarHUoH,
A3 e BE Fogagox W dgdo] g
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H2d, 174 5ULSE 5 Y8 FAz 2o
golgFol BEehy HolHe #E
dolu} g2l BN} vehde, =
ol 80%= Bl Av} 4oz X
F5E ANaFIE 98 HYY ABe 2
27 Fo)2 53] N Ye HEHo| 1 75E FAB
& e AEE B R[] 7w ety Pt

=5 o] 2E & Ve E AEWAAL vl iy
02, MzA 2 2 5ol Age) HeHeE Yot
o} B ® 53] giute] CAL ¥-¢ SEv|= AxE Y
of uf-$ mizkslo] HEA AE WAl 1A Aol F8
&g ool ¥l ek ¥

ojglge] H 3{EA Asll gt HejdeEd 7}
HAT7t el wel YA HEde) ety o
W9 X gaA) Ade] gatellx Qe whebr o] &9
oFE AME Aeide TR Hds FEYY
ggo) Fon olal7tA 9] H YA HAgs ] AEA
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Mongolian gerbil(Meriones unguiculatus)S ©]-8-g
Zdo] A U 8T TELIR &Y gle
" * focal brain ischemia 222 tiairt o
A8) B =] MY ek AT A EE
H o] Fn g wet fHAA ¥o] vhe-271 HHE
B agol &85 o] ) opH 5 A HAF A
E oA} ER B3 ol thgt AFrt o] Was ook
6}-‘;}» 35
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upzpa B Aol gerbil?) 45 W A H) 9
8 AL Fudshs S ol gkt 20% 1 3
g5 U3 § 240 F 2R PAE AT F
B AAZNEGAL, 2F D FE 5 HAAMEEAY
o] dojytom ALY L 233YHA Fofo
o5 o] 3t &odo] £FEHOF AAF= Ao
Botl 3 del 9 NAMAE &AL AT & ASS
LI A=

HEldo) 23 AT 7L o1 AFsHA deA
AAE ot Mies 59 A HolA ojixuhrt
AHEA(ATPS 19 dALA)E EA3t glucose ©]
&89 A5e pusty en, Sokoloff 7% 2L A3}
g Ho Foy, oleke= 2] Munekata®t Hos-
smann®< VE NBAF 2719 Jgre TFHFL9
Hakast o z] tlAkY £4-8 o AT dErh
&t} 38 (hyperglycemia)e LA1H¢] H&H P 9
& ob7]slE HEAre F7AITY o9 e Al
el AE3gE 2HE7)He & £ gloy HHES YD
o} H lactateZ7F9} 43 (acidosis)o] 7H&53hsm
2% ge AFAEL o] F7IX] o] MY &)
FAZ uhpet of7] 1 glck ARZ Combs 529
Aol w2 32 (glycolysis) S Aeshd A3
o2 A3 A5 A1EE-E £Y 7 duia Ak

B A7 sdel 93 oA Al Foflof chgt
ARG 2 AP N g9 8 duny] 93
o} ATP ¥ lactate HE 339} 8 2 A&
F ¥ Az ATP &2 aA3A AU L
U, AleadAd 2 S84 T o8 594
AA BEEG o lactates 313 L AHF F A
A HHE o, ALY R $3FAY 5o
of o3 foAdUA SIE=HAULt oleid A I
off 23t ouXtAl B E THAAE 5 UHE Al
Nxis=3

5| o] X|&x= AlZko] A3 11 =7 Ao
HE|Eto 2 & HEAAS 2 5 o a2y dY
ol WYL dA|Ho|n] HEHEH FABTHE AAFA
off Abavt 2202 A F99 o) 22&do] Yojut
o AF SA 71 Foll A 2444 A (free radical)
o] Ao g galo] Kol 1 gt} HHE 7)<t
Z+go] Z7hR Aol Aart AFF =Y xan-
thine oxidasett NADPHol &j&] AMaExb= su-
peroxide anion(Q, )28 W3lgth ojgA AR
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0, & AAAHINE PUSHE O SI8) B3 AR
A2 WatEAY RESHIA HHY Al
oF XAV} B23T 0, B BT e A4
AL 44l 9812 Bl B2 O, st IMishra

A7lE gl AT oleld ZAE Tl YA
93 $RRALE FRAZ A oje okt W
83} $AAREo] ASE L+ AT

BER BN G Yohrs) Ase) $4 A

AZRE SHste] vlma st Poi7)Ho] 7 2
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Fe’'9] ZAslolX B4 al-¢ 3% hydroxyl rad-
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1} 214 32+3h(lipid peroxidation)E Yo A vte] &
EA7 & §3 o]29) F A} (onic gradient)E ¥
EAA AEELS dogp ¥

£ d74 HE 2 ATF F AGE g2 9
o MEEAS dotr 7] 93t Akl A
MDA ##& 2339t MDAE 38 ¢ AaF &
@A SVl ed, NeRAgAd € ¢34 d
Fojol] o] GAx|o] ALl YYAZ FHEHIAD. oA
2338 9 AF F ALY 8400 242 AT
7 ALE e 2 Qi)
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2 YA AL oo AL S D AL &3t A
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2 34 v s & AU

BAHE EFF 59 FEL2E AEHT 9l
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3349 2F hexobarbital 2 FRAAIZH)] 93
& FA) GE Ao Z Hol F5o i FEAELQ
& 4 gtk 28y rotarod AlEFolA A1$-SHH Al
2,000 mg/kg. 4.000 mg/kg R $-34 49 1,000 mg/
kg, 2,000 mg/kg FoATolA Aol HE Rl
= gAFEe] BEENCY, AREEFAHAN
A4 2,000 mg/kg FATNA gl vla)
gARE AL ET ool YAk FHol hs)
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g Al Tast AuA LA S5 S B oH,
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