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HAL) wEes BRHOZ vHESIA #ik ARE ER
 OHRER EBREOZ UNY, HEHS KEKE BR
e LS 1097 st ¥ HENS BRND £
% scopolamine® S5AM 10 1H #ARESSIY mEkiie
ot migmks, LiFP Fuekie] Bt A EHE
cholinesterase &Y, REBRLE(TBAIE NES L,
I§3BAM 2 catalase EHERE, SOD EHEEE WSt
Ei AE HES A7 #idle vlolth

I.R® B
1. B9 R MH

1) 89

RIS B2E L8 WEIMN BAT RiBKRERE
450+16g)9} Sprague-Dawley ROEEI{LBRHZR) MM 3
A BAS, 28R $¢ WRE REC EEAY %
Eel FRAAC. FEASAY AL conventional
system2 2 2242 C, 195 12A17H2 200-300 Lux& 2
HatL 12470 BE YE st @R EEAR
(Ze9E 221%°14, A4 80%0l38, A 50%°) 3},
Z35% 80%°18t, ZF06%°1F, A 04%01d, FEAL, 3
A FANS E& e fastch

2) ¥t

EERY RAHRS (FEAE) P ERe #RA
I 4EBOTS F2G2Y FEEE cHAEK HEE
AR BAY % Rl FASAUE, 1A RE
% RS b3 2o

Prescription of GONGCHENGWHAN(GCW)

® K Z & E 3F BR(g)
B ¥  Cervi Pantiorichum Cornu 0B
% B  Angelicae Radix 0.778
I X ®  Comi Fructus 075
¥ &  Moschus 0.113
Il %  Discoreae Radix 0.131

B ® 3 4 E % AR(g)
# Glycyrrhizae Radix 0.0%4
A B Ginseng Radix 0.047
W OE Typhae Pollen 0.047
W ‘Massa Medicata Fermentata 0047
BE £ Rhinoceri Cornu 0038

KL XS Lathyrus maritimus Bigel 0033
B OB Cassiae Cortex 0033
B Gelatina Nigra 0033
ERST ] Paeoniae Radix 0.028
BEMA Liriopis Tuber 0.028
- Angelicae gigantis Radix 0.028
B R Sileris Radix 0.028
k B Cinnabaris 0028
g ok Atractylis Rhizoma 0.028
% Bupleuri radix 0023
B OB Platycodi Radix 0.023
& k£ Ansu Semen 0.023
BR%E Hoelen 0023
) Cnidii Radix 0.023
L 1 Bezoar 0.023
#EHA Capricomidis Corn 0019
s Borneolmn 0019
AR Realgar 0.015
B # Amplelopidis radix 0014
% = Zingiberi Radix 0.014
€ %" Gold 0.009
x = Zyzyphi Semen 0375
% % Mel 133%

Total amount 5
3) HE Y R
(1) %

cholinesterase kit, thiobarbituric acid(TBA), malonal-
dehyde bis(diethyl acetatal), ascorbic acid, reductase
glutathione(GSH), N-acetylcysteine(NAC), 5,5 ~dithiobis~
(2-nironenzoic acid) (DTNB), trichloroacetic acid(TCA),
ortho-phosphoric acid, ferric chioride, HEPES, CuSOs-
5H:O, sodium tartrate, folin reagent, NazS:Os(sodium
hyrosulfite), cytochrome C, NADPH, potassium ferricya-
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mide, 7-ethoxycoumarin, chloroform, magnesium chlo-
ride(MgCly), benzphetamine, ZnSos, Ba(OH);, ammoni-
um acetate, acetyl acetone, 1-chloro-2,4- dinitrobenzen
(cDNB), epinephrine, hydrogen peroxide(H,O», catalase,
acetic acid, EDTA, xanthine, potassium cyanide, sodium
deoxycholate, xanthine oxidase, glutathione peroxidase
(GSSG), sodium azide, glutathione reductase, cumene
hydroperoxide 5  Sigmafit(US.A) #HE #HAIAL,
a9 HBE2 R 2 BT FRsA

A Bl #H"E Bt UV-vis spectrophotometer
(Shimazue, Japan), high centrifuge (Centikon,Sweden),
ultracentrifuge (Centikon,Sweden), Bio-freezer(Sanyo, Ja-
pan), Ice-maker(Vision#H4 Korea) ¥ homogenizer (Omni,
USA) %9 2L FH3gE0

2.5 &

1) A
H#ERL 1G-S REBA = BHRS BRI &
R BEQ10me/ke) 2 HilS Wikstol RIS

2)¥%2 scopolamine %8 ¥ MiEH miF B BE

8 outel g 1202 st TR, BEN WRHBGE
HARA10Mg/keg) 22 W, BRENES 2848, Bk
e AdL 1097 Soisty, HEMd BB zZbz
scopolamine(lmg/kg)< 597 19 13 BkES & 87
Al Z(WBCRBC,platelet), i#(glucose, creatinine, BUN,
uric acid)-  HENEILE5 i (Express 550, Ciba-Cor-
ning Co)& #HASIY MlEstd

3) RMBREES| &M BR%EO| WS B H&

NIKI §9} 520 me} 8219} 1S CBC bottle:
B8 AR F hematologyE MEstglch 12813 o) m
#e NP %A 93 10mM potassium phosphate
buffered saline(pH7.4, PBS)&4& Hrlslg 94 g
(3000 rpm, 1088t 33 whE sl mS Wk o
& 20% RBCE&Y 1aE ¥3 50mM AAPHEY 1n&

wmstd 37 CoAAA 3KER incubationdtTh ©) BME
50u S Hedte] 2al saline @Ml ¥ AL Aol
83, & 50u & Ested 2n AWKl ¥ 2& Bl
7 a3tk ££9 F BEES F BAY G 540molA
BorEE MEddd 233 ABEY BouE/ Bak
RIEEl X 100(%)& hemolysis valueZ g 3ts3ch

4) mFA cholinesterase ;&tt &4

i®  cholinesterase EHE 237 N8 test
tube®}t blank tubeE label3l, test tubeo] sodium chlo-
ride solution(cat. No. 150-3) 023 serum 02m& ¥3¥
T35k t) blank$} test tubeoll 3.0ml water, nitrophenol
solution(cat. No.420-2) 2nl, acetylcholine chloride solu-
tion 0.2m< A7Ftc}, acetylcholine chloride solutiong 3
7V F NZE AF3] 7188 25 C water bathollA A
83 3087 incubationAlZ! ¥ Elisa leader(Molecular
devices,US.A.)9I A 420nmoll M absorbance® &A3tc}, 1
FERE LA = Apank - Amest TA gEte] Al
EREES SHu

5) mAMAM BEEREMLE ME(TBARE)

TBA MES Suematsu 59 5] we} clean test
tubeoll ULiF 2001 E ¥, 81% sodium dodesyl sulfate
solution(SDS) 2254 & 71813 5% %9t vortex mixer®
mixing®ch. 20% acetic acid 1502 Mty I3 754
EEKE WX 5% F¢ vortex mixer® mixing3tch,
122% thiobarbituric acid solution® %% 1al% tubed]
B8, clean dry marble(4287#€)2 coverdt ¥, 087
water bathelAl itk T8l ZigdA 3057 cooling
g ol 3000rpmAl A 2050 SR ksl RBWS B
Baoll fEr st S32mol N IRLES M S

6) BESl HBRLIEMEC HSH M@

(1) MEsasmel & 8

Bansal 59 HiEo) wa} mus 839 ¥ @)
Y 459 150mM KCI& &4 30mM hepesti&i(pH
1422 TRfgste HEAT o EEUREOEEL000xg,
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PE)E 1k ERES 9o 1 11,000xg pellet
BEdack = 134 EEEE R oA 23 BEEE
L EE(105000xg, 6050)8tE 1 2%k HEHOE MpE
S#E BAk T2 1065000xg pellete 130mM KCl &
A hepestREHRSEZ Mo tHE, AN BEEELH
(105000xg, 603)8t2 A2 pelletS 2L BEHZ A
BRI mold2F 481 AU welazEs) @
W 58S sHste 2 B8R 04 C KBRAN BT
FALm -0Co RE AN £ BB FRISAD

Q) BLE 8
Bovine serum albumin(BSA)S ¥ $HEE #H9
Lowry §9 K& ne} BHE BES wesiad

() 1) yEf B Al
O catalase EHE Bz
Aehid] H#E el whel 30m cuvetteol 130nm BhREE
EERH 7.0) 5004, MILESE 404, WK 660u 9
EHY 15mM HOBREA K3 BrEe Moxe s
Sk BRY EHEE 19 £ 1 x moled) HOE
SR E BE) BS 1 wit? FRAH

© SODe} EHE Bz

o] BRS EME MEL McCordEe) HETe wal
xanthine® xanthine oxidase® ##%E Tl HREE
superoxide anion®] cytochrome c® BTE A FIE=
R FEE MASAS & 30udE% cuvetteol 0.1am
EDTAE &4%e 50 ol 949 939(pH 78) 219}
0.5mm xanthine 0.3m % 01 m cytochrome ¢ 0.3al2
& & cytochrome oxidased] 1@ ®TH9) cytochro-
me ° HE(E 27 sl KK 502 M potassium
cyanide 0.1nl & Mstgch FHEHS MATFS SFA7)7]
&M sodium deoxycholate(0.1 mg/nl) & 01m 2o
0.033% HA=Z Ak BAKE F 4= e xanthine
oxidase 0.1nl ¢ MIEE 4# 20d & F & F 550m
ol B BNES REsish UobE Bine) #H
R%2 xanthine oxidase®] WS MEistel BonE B/

g % 00210 =& 39k
7 ¥iatEE
HAEEE Student's T test™o} ks #lgsidct.

I & &

1. mESH 84Lol D|X= ¥R

1) BmEkEo| 0lxE= MR

scopolamine BHIEILHE % B MEEA vAE e
< 4% B £ E¥RY AnSEE 1441118107
mm)oIR T, HEBS 82+049(10%mm’), EBHES 137
+0.18(10%mm’) 2 & $HEfol v)ste] HEMEP<0.001)Y
E 2718 2YHTable 1).

Table 1. Effect of GONGCHENGWHAN extract on the
white blood cell in rats induced by scopo-

lamine(1mg/kg)
Group N(.)' of WEC P-value*
animals (103/mm3)
Normal 5 144 £ 1.18a)
Control 5 82 £ 049
GCW 5 137 =+ 0.18 < 0.001

a): Mean * Standard Error.

Normal : Non-treated group

Control : Distilled water(0.2ml/day) was oral injected
for 10days before administated with scopolamine
(Img/kg)

GCW : GONGCHENGWHAN extract(110mg/kg) was
oral injected for 10day before administated with
scopolamine(1mg/kg)

* 1 Statistically signficant value compared with control
data by T test

2) FRmEol 0|X= B

scopolamine$ BEIEST & FRmskio] wx: e
S AT B #R IENY ROBEE 843+0070107
mm’)o|Q T, BHERES 817+01700%mm)E HAd W
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o, BB 873+027(100mm)E BmNoY A%
2 ATk (Table 1),

Table [I. Effect of GONGCHENGWHAN extract on the
red blood cell in rats induced by scopol-

amine(1mg/kg)
No. of RBC
Gro P-value*
v animals (106/mm3) vaiue
Normal 5 843 + 007a)
Control 5 817 £ 017
GCW 5 873 £ 0.7

a) Mean *+ Standard Error.

Normal @ Non-treated group

Control : Distilled water(0.2ml/day) was oral injected
for 10days before administrated with scopolamine
{Img/kg)

GCW : GONGCHENGWHAN extract(110mg/kg) was
oral injected for 10day before administrated with
scopolamine(1mg/kg)

*  Statistically signficant value compared with control
data by T test

3) MR O|xl= B
scopolamine$ MIREHRT F wAME 9Xe &

WS
o

< d9 B R EERY wMEEE 74+12.100°
/mm)OVRAL, EHRRES 805+228(10%mm’), WEREES 835
+19510%mm" 22 BmEdod AHEES A
(Table ).

Table M. Effect of GONGCHENGWHAN extract on
the platelet in rats induced by scopo amine

(Img/kg)
Grou No. of platelet P-yalue®
animals  (106/mm3)
Normal 5 74 + 12.1a)
Control 5 805 £ 228
GCW 5 85 * 195

a) Mean + Standard Error.
Normal : Non-treated group

Control : Distilled water(0.2ml/day) was oral injected
for 10days before administrated with scopolamine
(Img/kg)

GCW @ GONGCHENGWHAN extract(110mg/kg) was
oral injected for 10day before administrated with
scopolamine(1mg/kg)

* ¢ Statistically significant value compared with control
data by T test

2.mFR S B0 DiXE BR

(1). BUNell m|x]& £
7% BUNel w3 #%S 49 £ &5 E¥ie
201+1.12(me/dl)o) 3, BEEES 281+£237(ne/dl), BE
e 203+2Rmg/d)ST HEBES B AHEM
(P<O.B)UNE WHE HATHtable IV).

Table IV. Effect of GONGCHENGWHAN extract on the
serum BUN in rats induced by scopolamine

(Img/kg)
No. of BUN
Grou P-value*
P animals (mg/dl)
Normal 5 201 + 112a)
Control 5 281 + 237
GCW 5 203 x 232 < 0.06

a)! Mean * Standard error.

Normal : Non-treated group

Control : Distilled water(0.2ml/day) was oral injected
for 10days before administrated with scopolamine
(1mg/kg)

GCW : GONGCHENGWHAN extract(110mg/kg) was
oral injected for 10day before administrated with
scopolamine(1mg/kg)

* o Statistically significant value compared with control
data by T test

(2). creatinine®] v)R)= f5
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miFoi el creatinine EHFENAM 0.62:0010(ng/dl)
NI, BEHL 073x0017(ng/d), EERHFES 061
0.0l4(ng/d)o.2 BEMEFe] M3l HEME (PO.00DNE
WS HArHtable V).

Table V. Effect of GONGCHENGWHAN extract on the

serum creatinine in rats induced by scopola-

mine (Img/kg)
Grou No. of creatinine P-value"
P animals (ng/d)
Normal 5 062 £ 0.010a)
Control 5 073 £ 0017
GCW 5 061 + 0014 < 0001

a) Mean + Standard error.

Normal : Non-treated group

Control : Distilled water(0.2ml/day) was oral injected
for 10days before administrated with scopolamine
(lmg/kg)

GCW : GONGCHENGWHAN extract(110mg/kg) was
oral injected for 10day before administrated with
scopolamine(1mg/kg)

* [ Statistically significant value compared with control
data by T test

(3) glucoseel WX B

migN el glucoser ERBEAA 74513.25(mg/d)o]
R, BB 1001+257(mg/dL)2.2 FRSIgoU &=
BEES 854+451(ng/d) 28 BB el AEM
(P<O0D3I= W8 HYcktable VI).

Table VI. Effect of GONGCHENGWHAN extract on the
serum glucose in rats induced by scopola-

mine{lmg/kg)
No. of glucose
Gro P-
w animals (mg/dl) valuer
Norrmal 5 745 £+ 357
Control 5 1001 * 257
GCW 5 84 + 451 < 0.01

a)’ Mean + Standard error.

A9W A2E 198 —

Normal : Non-treated group

Control : Distilled water(0.2ml/day) was oral injected
for 10days before administrated with scopolamine
(img/kg)

GCW : GONGCHENGWHAN extract(110mg/kg) was
oral injected for 10day before administrated with
scopolamine(1mg/kg)

* . Statistically significant value compared with control
data by T test

(4) uric acidel w)A= §#

ik M) uric acide EFEHEAAM 279+0.222(me/d)
oI91E, HEMS 32030126(ne/d)SE EASFALY K
BRES 266+0059(ne/d )2 HEM) 3l HEHK
(P<O.00D & WA ERATHtable VD).

Table V. Effect of GONGCHENGWHAN extract on the
serurn uric acid in rats induced by scopola-

mine(lmg/kg)
No. of uric acid

G ) P-value*

foup animals (mg/dl)
Normal 5 279 + 0222a)
Control 5 329 £ 0126
GCW 5 266 + 0059 < 0.001

a): Mean * Standard error.

Normal : Non-treated group

Control : Distilled water(0.2ml/day) was oral injected
for 10days before administrated with scopolamine
(Img/kg)

GCW : GONGCHENGWHAN extract{110mg/kg) was
oral injected for 10day before administrated with
scopolamine(1mg/kg)

* o Statistically significant value compared with control
data by T test

3. RmERIRS| EMEBFES| (0| 0K HE

RMIKIRS) EiERERS Mol PIAE pES AN
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BE OERHS 40511640%)°10%, HERS 48+
82(%), BREL 411+50%)o2 HEMI H3Y HE
HPOMUE BPE B HTable ).

Table VI. Change of erythrocyte hemolysis in red blood
cells treated with AAPH for 3 hours incu-

bation at 37 C
Group No. of erythrocytes Pyalle
animals  hemolysis value(%)
Normal 5 405 + 164a)
Control 5 48 + B2
GCW 5 411 + 50 < 001

a): Mean + Standard error.

Normal : Non-treated group

Control : Distilled water(0.2ml/day) was oral injected
for 10days before administrated with scopolamine
(Img/kg)

GCW : GONGCHENGWHAN extract(110mg/kg) was
oral injected for 10day before administrated with
scopolamine(1mg/kg)

* o Statistically significant value compared with control
data by T test

4. mFOIMS| cholinesterase &40
0{Xl= &%

AN cholinesterase EWEEYE TERS 175+
0.77(unit/ )OI A3, BBEES 201091 (unit/n), EEHEL
155312 unit/a) 2 & HMMl et HEM( P<O
QODSkE BAE BATHiable X).

Table X. Effect of GONGCHENGWHAN extract on the
cholinesterase activity in rats induced by

scopotamine(1mg/kg)
No. of cholinesterase .
Group ) ) P-value
animals (unit/mt)
Normal 5 175 + 077
Contro} 5 20 £ 091
GCW 5 1556 = 1.21 < 0001

a): Mean * Standard error.

Normal : Non-treated group

Control : Distilled water(0.2ml/day) was oral injected
for 10days before administrated with scopolamine
(Img/kg)

GCW : GONGCHENGWHAN extract(110mg/kg) was
oral injected for 10day before administrated with
scopolamine(lmg/kg)

* . Statistically significant value compared with control
data by T test

5. miEolAM2| REM:BE Y = ROl
0lXls #=

%149 malondialdehyde &8 EHEIA 0289
+£0.037(ug/ml sl )O3, BEES 034110012(1e/n), B
BRAES 0299+10007(ue/n) 0.2 W] M3l AER
(P<OODUYE WA E HYch(table X).

Table X. Effect of GONGCHENGWHAN extract on the
lipidperoxidation contents(LPO) in the serum
in rats induced by scopolamine(lmg/kg)

No. of malondialdehyde

Group animals (ug/nl) Prvalue’
Normal 5 0.28910.037a)

Control 5 03410012

GCW 5 029940007 < 001

a) Mean * Standard error.

Normal : Non-treated group

Control : Distilled water(0.2ml/day) was oral injected
for 10days before administrated with scopolam
ine(Img/kg)

GCW : GONGCHENGWHAN  exiract(110mg/kg) was
oral injected for 10day before administrated with
scopolamine(1mg/kg)

*  Statistically significant value compared with control
data by T test
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6. BS#R#IBA catalase ;&0 OIX|= BB

iRl M el catalase HEHES EFETEIA 2071424
(unit/mg  protein)olAF, HWEEE  168+11.7(unit/me
protein), BB 183+59(unit/mg protein) 2. 2 EEHE)
Hlste} RSN OY AEMS $%ichtable XD.

Table XI. Effect of GONGCHENGWHAN extract on the
catalase activity in the microsome of rat
brain induced by scopolamine(lmg/kg)

No. of catalase activites

Group animals (unit/mg protein) P-value’
Normal 5 07 + 424a)

Control 5 168 + 117

GCW 5 188 + 59

a) Mean * Standard error.

Normal : Non-treated group

Control : Distilled water(0.2ml/day) was oral injected
for 10days before administrated with scopolamine
(Img/kg)

GCW . GONGCHENGWHAN extract(110mg/kg) was
oral injected for 10day before administrated with
scopolamine(Img/kg)

* © Statistically significant value compared with control
data by T test

1. BEMEA SOD &M OiXl= @

IS R SOD Fiel vlXe HEdAM EEES
175+166(unit/mg  protein)eIN Y, HRHES 134+101
(unit/mg protein), ERAHS 169+065(unit/mg protein) 2.
2 HEN sl AEHEP<NE FEES ¥y
(table XII).

Table XII. Effect of GONGCHENGWHAN extract on
the superoxide dismutase(SOD) activity in
the microsome of rat brain induced by
scopolamine(1mg/kg)

No. of superoxide dismutase

P-value*
Group animals (unit/mg protein) '
Normal 5 175%1.66a)
Control 5 134 £ 101
GCW 5 169 £ 065 < 001

a): Mean * Standard ervor.

Normal : Non-treated group

Control : Distilled water(0.2ml/day) was oral injected
for 10days before administrated with scopolamine
(Img/kg)

GCW : GONGCHENGWHAN. extract(110mg/kg) was
oral injected for 10day before administrated with
scopolamine(Img/kg)

% . Statistically administrated value compared with
control data by T test

IV, #8845 3 E¢

—fo 2 i Bipel BE, WE ERT el
HE BN ik B SREE B BEH
o T2 LY EEEE ¥EHY £HY HARE 4
o, EfEE e Tl st #igmol . Resd
BITHE #LE YoA, Bk, #ekky #L7l BEEd
SEgime] il KEESHE fehel BolAA HI FEHe
BoRE f29 A7) Wsl IAAY BE 2L M %
s b, E{tEmo 2 BRe i Bt B
2 lipofuscin® 22 WH &, THHLEE HEHY
BIR R OfEihpEe] T RE EEEEES KT 5€ B
T Aok e T WRAIES] e REe A
TR REHEY B BTERE 59 Mhee
#1t, lipofuscin& &< B/, Alzheimer™ FEiBHERML, E
AR, BURIZSHOSER, hChiEel 4 MEAZYAY K
RE WEPY B T JEr P gmamosz
weAete &4 el Bt BmREd w9 A
A WHEe WAE U BUN creatninefis #Ehisty
glucose] W Mg Kk Bk BHIE BRI B
HhEhol R FHE Wik RBREE 207 mEEEAs
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A /wEE EEe Jerde, B knEE s
WA ARiEke fMEREE Bose mMREE Bimst
£ e 2t

Sl #ibe) WEEES oy 7Hd M=
A 2T Ao MR - AN TEAL BRS ke
B, FEHEC] S B{Lo) Rlol AR Rolaz
HE EREAAMS) PR IA W B F
P (b7} BEMHOE BESol UMM S Eadcks
SR, B BOE Aol Bl AA Bt R4
FTHE erorfiii, UM BT REY BREOE %R
SBATL PAELT olFo] WA MIIES) HReRRrY %
HRTHE BMERAMERR, BA%(ipofuscin) T #l
i Rl Bt dehddEs RaEnERR wE
I ko) wifol Adol wel ERETHE AR B
BEESY o8 B WETTE  BEEEELR (free
radical theory) %°) Rige) BT, SipEAEOIY i
BHR RTE AT LIS 3o R
B, #itE EEo TS AEIYA T gRY @Al
E BN S g B

o) #3230 AlBEERS, REeRAN 2y
¥ superoxide anion(Q;), hydrogen peroxide(H:0») 2
hydroxy radicallOH)§9 BELEMER T MV SRS
o fERste] Z& WHS RS HX o)Ro] HY
REY Bihoh 1B BTN BRY RAmQ) EECle Y
HE R0® nhMst $REE RS Piks) g8
of E¥lE 0, & 4#sE SOD, H0:S 4shs
catalase Z+e BEREL /AT AP,

BEPANE <BE - HREFESVIN CAFER DL
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Bl vlsle] ABM(P<0.001)0] AUTHTable 1),

ROEREA WX HES Uy ¥ &R EERY K
BERPE  843200700%mmY)o) Rz, EHEMES 817+
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=ABSTRACT=

The Effects of GONGCHENGWHAN
on the Blood Cell, Serum and
Antioxidant Effects on Serum, Brain
Tissue of Mouse

Jong Gul Chae, O.M.D.
Sang Ryong Lee, O.M.D.

Dept. of Oriental Neuropsychiatry, College of Oriental

Medicine Taejon University, Taejon, Korea

This study was to investigate the effects of
GONGCHENGWHAN(GCW) on the blood and brain
tissues of aged rats. For the experiment, the aged rats
were divided into three groups : Non treated group
(NC), distilled water feeding group(PC), GCW feeding
group(GCW).

Each group was treated as the procedure for ten
days before administration of scopolamine. After this
treating, we injected scopolamine to PC and GCW gro-
up for 5 days. We made observations of the changes
on their blood cell(WBC, RBC, platelet), blood serum
(BUN, creatinine, glucose, uric acid), erythrocyte hemo-
lysis, and the activities of cholinesterase as well as
measured the amounts of malondialdehyde in the blood
serum, catalase, and SOD in the brain tissue.

The main results of this investigation are as follows.
1. In respect of the number of WBC, GCW group

exhibited the administrated increase in comparison
with PC. In respect of the number of RBC -and

platelet, however, the changes was not adm-
inistrated.

2. In respect of the number of BUN, creatinine, gl-
ucose and uric acid in the blood serum, GCW g-
roup exhibited the administrated decrease in com~
parison with PC.

3. In respect of erythrocyte hemolysis, GCW group
exhibited the administrated repression in com-
parison with PC.

4. In respect of the activity of cholinesterase in the
blood serum, GCW group exhibited the admin-

istrated improvement in comparison with PC.

5. In respect of the amounts of malondialdehyde in
the blood serum, GCW group exhibited the admi-

nistrated decrease in comparison with PC.

6. In respect of the activity of catalase in brain
tissue, GCW group didn't exhibit the admini-
strated change in comparison with PC.

7. In respect of the activity of SOD in brain tissue,
GCW group exhibited the administrated impro-

vement in comparison with PC.

Results of this study indicates that GCW improves
the activities of cholinesterase and SOD, but represses
the formation of the free radical and the accumulation
of the antioxidant materials such as MDA. It implies
that GCW has some effects on antiaging.



