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CCMP89-RD-029

Effect of 10-Weeks Repeated Oral Administration of the
Gui-Pi-Tang on Middle-Aged rats

Wen-Chuan Lin
Department of Pharmacology, China Medical College

ABSTRACT

We examined the effects of Gui-Pi-Tang (GPT) on the age-related
parameters, such as lipofuscin, hydroxyproline, lipid peroxidation, glutathione
and superoxide dismutase (SOD) in middle aged rats. The middle aged rats (15
months) were administered with the GPT orally at dosage of 1, 2, 3 g/kg daily
for 10 weeks. The results showed that GPT significantly reduced the both
lipofuscin of heart, brain stem, and hydroxyproline of kidney in middle aged rats.
GPT suppressed the increase in both Fe-dependent and Fe-independent induced
lipid proxidation in the hippocampus, although such changes were not observed
in the striatum and cerebral cortex. GPT inhibited the SOD activity in the
striatum, but not in cerebral cortex and hippocampus, in middle aged rats. The
concentrations of glutathione were significantly increased in the liver and gastric
mucosa of middle aged rats treated with GPT. Results of this study indicated

that the GPT was effective in slowing down aging.

Keywords: Gui-Pi-Tang, lipofuscin. Hydroxyproline, lipid peroxidation,

glutathione, superoxide dismutase
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FHEHARRERRELY > RET SH TEFER, &k
2 HEAEF > Fhaf B EE BRI REBRA AR AT HE
AERARE Tran - £ TREBY  FHEOH RSEMN, RS
SR HE HaRysaRagaiiasx TREFARY ) BRE
WAk B BhALTHRES kB X6 AKZ: . "THREXKAD
FoOBRET  REEMS EERAR  EAS R wERA - BRMER
%> MAEXSFACEM kA - Eaf]-

MEGARIEL  FRFHFBRAAXELTONERZMER
[1,2]) R EALAER (3] - AEAXRIELFRZA N RS L@ Mk
4] - EREEAGZRAEG REAZATRIBEEZWRE > AHRE
WATH e A ERAPERRGOIRAFHG T8 - BTRZ MW
Ko R - REHRF AR YA ERERE (Lipofuscin) [5]-B R & &[6]
LHFN 0 LEHREIFTARSERN - RHBFHREBANGER o FEFRF
BhREERBBELETREEFEAMOTR -

LR E R

— - FRBEMEH

AT GG A RAARE TREHFARY A8 - £ RRILE
WwF A FABMBE TEMIT REARTRMAREETS) > BKY
B o 48 E M R R R 0 BA4 NEF 0 K2 R SHHER R
600CTRBEGEMERE » D EEN-200C - 4 R4 H35% - &M
AR AKRIBEERAE > KAHEI002 74X T1 £ AR HHUHPLC



ERIEFSE RS 0 B & B egFerulic acid » £/ #4530 1 4940.226 mg >
Fo+ ¥ 89 Glycyrrhizin > 8/ 3 #e k4 H 42°1.545 mg -

ik ¥ xR b &
&k Artactylodes macrocephala KOIDZ (Compositac) 4
##  Pachyma holen ROMPHIUS (Polyporaceae) 4
%%  Astragalus membranaceus (FISCH.) BGE. (Leguminosae) 4
& % 4= Zizyphus jujiba MILL var. Spinosus Hu (Rhamnaceae) 4
#2827y Euphoria longan (LOUR.) STEUD. (Sapindaceae) 4
A% Panax ginseng C.A. MEYER (Araliaceae) 4
S Saussurea lappa CLARKE (Compositae) 2
4 &  Zingiber officinale ROSC (Zingiberaceae) 2
A &  Zizyphus jujuba MILL. (Rhamnaceae) 1
% #¥ Glycyrrhiza uralensis FISCHER et Dc. (Leguminosae) 1
%8  Angelica sinensis (OLIV.) DIELS (Umbelliferae) 4
ik4&  Polygala tenuifolia WILLDENOW (Polygalaceae) 4

- ARERER

FRASDIEME KRR » BELH20NH - KK —BBR 2REK &
O ERE  RETEEK > AR ENE ER > FKLitchfield and
Wilcoxon [7]# 7 & #LD50 -

I DAMFHRARREER TR
& B {t A Sprague-Dawely i X & > BB BEMAEHH P < - BAEHRER
B 23 +20C 5 B ~ B &+ = 8> H—H (40.5x38.5 x 18h cm) £



RZR - HARERE AR $RBAHBRKALL K

RABTEZA#  oawma Ha10% - BHEEXECORFLETF
K KR EERE 0% TF 5 %(Gui-Pi-Tang; GPT) 12 -3 g/kg - B4
ROBA#SDHM AL EHR  GEREURF BT X -

REBEZL  BREERBREFH—R 2% H A THH - &
BRABVE—R - KENBHAT—8 > LCBAHT > BAHKIELY] ml
HaBRPFFITR &R taf B B RIE - SBW+BHRIER QBN - £ LB
BT e RIR A o F EAS s RICEALH AR - Wik H T 58
SRE RGN B  RTRE  ATHE C RRRR C B B EBR - BA - M-
ATFIAR > EEE EEAK B - HAAH ~ BIEE o £ FIBR R B AER-800C »
BRAEHRBZE o B3R EEGlowinski & lversen [8]69 F i: 5t XA & -
AHE -~ BUKEE - R FREEA -

M~ R EKRE

R A B #aR S HE (Sysmex F-800, Japan) » #xiB|38 B 4 4 o 3k 3+
b E -~ HRERE PHELEES MCV), B hikdic £
B (MCHOC), ##trhskbts 8 (MCH) » s iR3H# - @ ask3t # R
HHR SR EsEER] (PT) ~ AL 5 B85 1 (APTT) -

B R w8 RE

& F 4= Be i # %5 (Flow Cytometer) #t# sk ¥B e - T i B B K
BTy 3 B o FEATRIZ S B k%8B Carter K 89 F 7£[9], W kis &
B BERXALRFENSEAMEARE 5405 o> £—4
RAhofEFfTHLAE » % =% hv Anti-rat CD3 + Anti-rat CD4 > % =% 4o Anti-rat
CD3 + Anti-rat CD8a » % w9 4 o Anti-rat NKR-P1A » ¥ % % fv Anti-rat



CD45R » ;s Hi 8% % 8% A Pharmingen/) 8] o HLE% A K# P 5 B304
4 Wik hor3 ml HHEERR (PBS-0.05 % NaN;) » & (400 g, 30 min,
4C) B E LR K > WAL hKEBREEHR (0.8 % NH,Cl+0.1% KHCO; +
0.0037 % Tetrasodium EDTA) 2 ml » 744844 #.3( 400 g, 30 min , 49C) - 48]
& F @ik > mAPBS/ 0.5 % formaling #77% -

s FAERE

& A %1t 8 $ 4 # 1% (Ciba-corning 550, USA) B € - #xRIA B eL45%
AME¥LHEARE (GO £ A%AAEBEAEE (GPT) - AKX a#
+ (LDH) - y-# fsse 8 & (v-GT) - sMahssss £(ALP) - AL E &
(T-CHO) ~ =& #hfls - 4%a -a%éa  ¥K%ka - @ffEat (T-BIL) -

HEE - ¥ RER (BUN) - JUBSH - JkBE -~ 40~ 47~ £~ 45

£~ RBRDTH

1# B Bl # B 3K 4 (Ames reagent strips for urinalysis; N-multistix SG-L;
Japan) > Rl T EEapE ~wE - BEE - REER - Hh - B BEaE
B BAEFR4N / 49 / #.BEFR 4% (Shimadzu clinical ion meter CIN-
104A; Japan) B E k48 ~ 47 ~ RBETF 2 E °

A ~ B548 % (Lipofuscin) 8] &E

48 % 8 € %4 B8 Sohal K, % AR & 69 7 A [10] - BRAEG#H ~ SRR E 200
mg » Fi chloroform-methanol (2 : 1)i&4 ml# #5349 Bk - Mg wANE F X 8T
kA% 71 3R %348 0 3000 rpmaE - 10448 - B Echloroform & £ 5 — & ¢ -
Aochloroform£5 ml - 48 F & 5% % & 3% % & 360 nm » 454+ 7& £450 nmn
BEAE LB IR E - i ml 0.05 mol / L 258 4-0.1 (g Quinine sulfate 7%



HALBRESI0 B4 HEBLALKB AT EEM - RU/gRT -

A~ 85 & & (Hydroxyproline)Z 8] &

Hydroxyproline & i8] & % 8 Neuman & Logan — X&)% k([11]- A4
Bt #1% o B4R v A6M HCl > #1000C£16 -1 BFH LKA o KR o
H,0, 8.1t % > Hv Ap-dimethylaminobenzoaldehyde - #700CK & ¥ 2 & 16
N4E 2 6 0 540 nmiR| & ¥4 - Hydroxyproline#y 4 & s mg/g tissue %k

R e

+ - 54 i@ 8.4t (lipids peroxidation) 2 B|%E

AR R ek oy Bsd 1B A4t R T4k 3 Ohkawa #F A&y ik([12] - £ A
Thiobarbituric acid # malondialdehyde (MDA)£ &, > 7532 nm B & XA -
Fs 4 i@ & 1t42 & sAnmol MDA /g wet weight& 572 - B Bk BLowry (13)8)

Fik Blrad kel eE

+— - BEHFEETBACZAR
1. Audf R &

FeCl,-ascorbic acid 3% % 8% 349 8 LPO & B £ & 4 Garrido et al. [14]&9 75
s£ o pAtris-HCL (pH 7.4) 8 #2-10 % (w/v) Ba3s 4 - BG4 220.3 mlAw A0.0625
mM¢j ascorbic acid 0.05 ml ~ 2.5 mM FeCl, 0.05 ml&0.05 ml H,O - 7
37°CKB T H BI04 RME - RIEL T 4&iEOhkawa et al. [12]&) 7 &4& A

2- thiobarbituric acid;8] £ fs @ B ALY & -

2. KR hdi R &
K hodh 2555 60 B5 Y i@ AL B & sk Ao bR e H IR SR 0 B RE & HL0AAR



&) ==k 7K 4 #% B 4X FeCl,-ascorbic acid °

+ = ~ ##H Ak (glutathione; GSH) Z | &
42 X GSH &y 8] % 1k #5 Sedlak & Lindsay = K895 £[15]° £/ 5,5-
dithiobis-(2-nitrobenzoic acid) £ & - 7 412 nmB& K& - 4 (umole /g wet

weight & R Z

- 3B 1tk 1B & (superoxide dismutase) &M R E

JFF 48 4% 2 AT R IR AR Xia % A8 ik [16] 0 75 4 64 B & X Marklund KK,
Z AW FE[17] 0 EHE & BHpH] Pyrogallol & #HAALERRERE 50 %
prEBENEA—MBEMR (U) L U/mgproteink =X °

+ug Bk i® A4t B2 £ (glutathione peroxidase; GSH-Px)i% ¢4 8] &
BF4a 8k 2 AT R 324k B Xia %% A8y H7k[16] > 4o EAT4EE - B H kB &

Ibip & £ % PR £ 4k B Hafeman % A69 7 5[18] - R ESF» AR EREMR

JEBE £ R JE H R4y o AP key GSH-Px &M U/ mgproteink 57 Z ©

+% - @B AAL A8 +E (Catalase)iE MR &
i §AL B 75 bR 4R B Aebi K69 5 [19] © B MR £ AK (—
BR B2 % % % #; min) A — 8 F4(U) > 4 U/ mg protein& k2 -

+ 5~ &k

AERFIGFZ I 0 B E R % R H 5 H (one-way analysis of
variance) > it # 47Dunneti#] 3 > AP/ \N0.058 B B 8% £ R -

10



$ 8%

— >~ BEMHWAE
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FMERORTE—EE  B&H10g/ kg RAXTHN > &RAH
HHELELE -

(=) ZBaEHS

FEIFEMR o Sl g 1gkeg2gkg~3gkg 4 BREM
Flie T EHMA A1 -2 2 F3E - AARARBATHEL
1- 4%

k- BRSE0EEE TR FERAREREH AR
fUABER - FRAKAWERE N -

2~ R EHRE
WE T PEASMELMDREBBEEBARR  HRAKELER - F
Bei% 3g/kgtathir ik ~ mirk ~ MREBRBIEHAS -

3. 47k tm B ¥ B

AR AT PERXAHAGOKREE - HEKALLRR AR CIKH B R
FRAGWBAFLR - PHERAHCD3~CD4 ~Bafgfb Kk Ctafiae)a
Sl ERE K QA ENKae B L BREFBRARS - FRGHRE
Pt B bR AL BRAAER -

4~ hFEILERE
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WwRWHT PERXAR THREBSEEEL - - R4 &
BYEBERFEBAAS FHRFORILARFELHEGAHE LR (GOD)
A% 88 % (LDH) ~ S B R ERAFMAE 0 - 5585 3 gkea oy RBdr
Had -

5~ FRBRAH

Wk BT PERBERAES w ke EHEFie K AARYE 0
HEEELZE -SRI AEAREHARDAOBEN  E2HRAAEER
(Urobilinogen) &y & #t 4 3¢ hu sy 5 7

6-MBEZ

RN PHEABRMMTEMRHEERFEBARE B E
BRALER - LEARRLE L EZAVHERFBAAEE BRI EER
SER -BERFREMBRKTERRHEE A FANBHARAAYEE
o OHAREBISANEDE -

Z - RREZFE
(—) BE#Hd %

W — A s PERXBMBERCHAOERESEARBFERAS
5 o ARG HRIZTT R D s SRR E M E -

(=)~ 8B AR

W T PEABEROEABAR S EHHERFEAAAS &
MEEE TR FWAMARNSE -  THEAREARNEAHAKTE
BEEA R A FHHOEETARI AR EMEARNSE - TFAR
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ARG EHEARSEHERARARAALRE  FRSOREIHLHE A
ABMN2ERAVE -

(2) BHEBAA

huk LA 0 PERBSHE - ATHE - BREE - AFRE - B - B AR -
ER-EEMR BB oA ARNETBALTEAFEARALR
BEER - FRFHRETURKESHIKRAE F R M AEFBAL -

(m) -~ B FFREETBAL

W ZMT 0 RESEE ~ BBHERSUKHE R sl R Aol 5 s H B R
ICRHE » PHERBAFEARMAFERE -HFMFEAERFEORD &
B8R R AR R A T BAL EHAKEERAKKBAALE -

(Z) - BBEH K

o B NFTE C PERKEBIE - W FRABREBMERSER
FRAQAIS > ACH AR TR B4 LR IRFEBARR
BHER o PO RIE T IR AR B BB RS E -

() HAfEE

AT VPERRBRERARELLR - FRAKELTHRA
BB E BB ERB M H K BRI T ERAR LR iRy 3
okg ERAXEETRERILBREGEL TERAAFERALERE
B ke b EE M AA £ FRSOREH L IR AM
LB ks A E B - |
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AARAERISAREEAR > REGANSRAE KRG
ZEER - SMGREMRBAHFTE - —MAAREFTRAAMR > # Aot
HAAETRERRIE - 2FEARGNRHRA > RLBEHOLLHEE
T2 A R TRIRF O 0RELEIT RS R 0FEILE R > AT
AP

— ~ R FREME

B RE—REEoRFI0g/ kg KEAKRARTHER  HLDSOR10
g/kg BBARAMEMBM - PERLTBMEER THESI 2 3g/kg>
BAREMERAET  EAFRAFEFMLT

DR BHRERAFEFEBE TR LREE ~ hirf - hREML
o BERERFARES AT FRESHNGAKOEE - KBRS
BHERLBWMABBRAALE  EARATRAEAREGHGH R RN A
(> RFMARAGHRT & -

LhFEAILEF @ FRGA BRFMNENMARE LR A8 - 5L
BE A6 - AMYECHEABFAEN SR - TR - LA - B - BB - "
B~ M~ 4o 3R[20] o FLEE K EARAF AN CRR - BB - AR - LA - % -
4 3K~ R~ BERE [20]c st Mgk R — M AR X BB RG
RS T/MERE LI N aEHB ~ b dE -~ oK EHEw o R
B ABY LM AR LB FAMBAE T RahRKTHEMIAL i
4r 3R % 48 5] 45 E AR A M 4R 1 MK RE LR -

B #& % B (Urobilinogen) & A% 4x % (Bilirubin) BB R E » £
B EEN B E > RLREER L &R E Y ho[21] » AR D



B SHEFHTERABEERGEHE N Lo FALRLEREL
EEEAGEN  ROABYE LKA - LKL EBONM RAaRHK
B hird - wRXEHEE TULSEEREARASE ENFRE €I
AL IR - BT HF Ate - Ehl] > RAKLAM -

R TRARTRBAAERBE M AL - FHRFORIETETFAR
HEOEHRY ERERAEREEMG AT ARERLFRERL
MEH RN ENFR - BLFRGHORTHRTHE T FRA R T HB
Yo FETELNER  ARE-—FTRH -

FRSHAETRALMNARGAGEE ERTHENH - LLERA
Foho > BET b - RN ERZREFHRGSAY  A{EFEE -

ERMBEET TGO 2FEALEAVBES  WRSAUASHER > BT
BHAEAEREICHER -

BU L BRBEAERFRNAE BHREOAEL2 g/kg/ day A
+ .

R ERLR R A

EEEM@BNER —EREE AAEBAGRELRAEY T %
o RBARBE[R] R ENAREABEAEN  BahEAMEHZ—
BE %A@ 8 4b4 > #2595 € & 4 Malondialdehyde » £ T8%& & H ~ 45 &%
£ MARAILAWE AR ERA RE[L2] c R ERRARARET
BRI ARRABRE 5 Bk Shlia B BRAT & i [22] - SHAR S
AR LR Emint s B ko g BT A - ek
M e

BREGABALSG DB RN TIBREEHEEAN - BEFH9
B HHESMPHBREGRMERE I - RENE B U5k
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Wi e ES 0 BREE[23] - Bk @ FBRGILMKTHMAREL N
B ARREFRYBREGSERCHMERB MY [24] - BB~ &K
HBREGALE  EAGTHAEYE  RAMFEE IR B RD > 2
ZEMABBNF FI 25] - AMAMRRBREAT —REEAIAHE
EORE 512-14 % > ERRNABEEEFSEEM —RTHAM
A8 WS ERRABREGE(]  FRFZHATROUMHARNE - RA
REEEABYSE T XBHTHRAREMER -

BaAGEYRAL  BEBREARARFTANERZ - AYB2H %
BRBOIE ) 2o b AR R RBYgRE  REEMASH LTw
malondialdehyde #2 thiobarbituric acid &M &S E LWL EME > T
pHRFEITRE > RAEEBAALRERE A S IE[26]

AFFRRAES BB~ F - FLER - A EHMK - FRB
b~ BT GAERE  BRTFRANKETBAAERA L
ARG o BARA XEIs o ik 4Ly 8L R (senescence accelerated
mice) i 37 B B B 64 A5 H i@ RALLRE FRE A A BH(27] o F AR E 4o BT B
[28] B EAg [29]1& s ¥ [30,31]40F HEibmis diBaibZE EHAHGER -
AMET LA ZERBELRENBB B TBAILERZILER [28,
32 33] -

Bstn ke I BAL A 4L B8[34] A A BB AALRE > A5 W@ ALK
ho[35] - KSR A mAs R BEE  —BEHAEZNAE > AT
9 BE 35 45 A5 H i A AL L FH([36] o ¥l A5 H @ AL HY Ao 7T IABRST A B e I
fAbse A [37]c Ak R T ERAGI e A5 E B EALT WA hodhFH 8 B AR Ao
BHEERETREN > ARAFHRTRETARIBEAKHIRALS -

RSP KBS R E - B8 R BUK BE R LB B0 A 48 iR MG R R 48 B Y 5P
fr o b5 P %E B dAKR[38] o ARRER SRR wEF W
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HEHRES ERBEY  SHERKBEYAETRRE  PHERAAR
ERALGEELE - 2R FHAE  AERFHEAGTHEHDwEFHE
BABE BRI TREM - HHEQAEL T LRIH RS ERBA[] > —
b X Bk AE AR T SR E B4 9 B H e E[1,2] 0 sb B AR5 T 2R
#HERRV LI BB AGBREAEN -

AARBE S A B M- F - FL BAE &R hROR
BHKAE PERAKRKRE M- BB a R B0 EKS AR
MO RBERK RS EAFEAAARESZR - sE UK
BB EH RS SRS (30 ~36 A#) ML ER—H[39, 40] 0 &
HTaexn&iFIERXAEITSAE - SRSABRRITBA B BER
BHKA T EEACHAEROBRTRESE  SEAATH LOEE
Ea&H5mA -

—RALHEMBEE SRR KBS EREOAEAHERM TR
FE AR AR 0 B hi® R4t S AL Ee 6 E M 6 R W T (K [32,
33,41,42] - #& @Mizuno and Ohta [43] 35 H &£ F K A & K B ALY
S ALESRE FEL 3 oM BAK » B —F @ > AT @ R ERKER R R AL R I
38 ALk ALERE M LA 0 145 T I A 2B KRR A AR AR
H ¥Rk [44] o fEhoiR E AL e RE & H RS 30 R AT B 40 38 AL sk ALEs 7B
MEEFEASEGHRT] - EERATRILBRE P - BALYBALEFEY
GALIEE b HBE SR ARG A M > ol BAE R

EARATHRBABIAR LT - BBHE - 8K R b~ ARG
St iEs B > EERABEBRATELE  HRGOREFAK
ik 2% Fo AT B AL M B AL B FE ML > BT SRR 5 T SR D SUK R A0 AT A2
ARETHAEL EAISEE - ohif - AW KRIMERE A RERLAA
&% 0 BpiB EAL BB E - S HAB A LERe B 0 BRI EFRAHF
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R BEEFAREERTHERFTEHRERL

Weeks Young Control GPT (g/kg/day)
1 2 3
0 187.1 2.4 547.9+£20.0 491.4 £19.0 503.1+178 545.1+13.6
1 272.7+5.6 5552 +23.1 494.5 +20.7 5042 +164 542.1+13.0
2 3156+ 7.4 S61.5+256 498.5+20.8 5078 +175 547311138
3 341.5+92 559.0 £ 24.5 4942 +20.6 5002 +17.0 5446+118 .
4 357.6 £8.7 §52.0+233 4872+ 19.0 493.5+166 528.7+12.7
5 37514107  552.0+22 489.6 + 18.8 503.0+16.1 531.1+13.2
6 4119113  4119+11.3 559.0 +22.4 508.0+ 178 547.0+14.1
7 411.7+114 5544 +236 492.9 +20.5 4968 +16.3 530.0+16.6
8 4392+ 132  559.1+£222 506.5+19.8 506.0+21.2 545.7+16.4
9 4569+ 132  S67.1+21.9 505.6 +19.4 505.5+186 540.1+17.0
10 470.7£11.5 55864202 499.6 +17.6 5022 +163 540.1 +17.4

All values are means + S.E. Young group: n=8; control group: n=9; GPT 1 g/kg group: n
= 8; GPT 2 g/kg group: n=8; GPT 3g/kg group: n=17.
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Ao BHESARLERTERS TENARERE

Parameters Young Control GPT (g/kg/day)
1 2 3

RBC (105/uL) 88+02  85+03  89+02 8.6+0.3 9.7+0.5*
Hb(g/dL) 149+02 136+04 139206 148104  152+03**
Ht (%) 472+12 438+16  444+20  416+16  50.9+2.4*
MCV (u3)  533+04 51109 541+16 541+ 1.1 525+0.8
MCH (pg)  169+04 l61+04  166+06  172+05  155+07
MCHC (%) 318+30 312+08  307+12  31.8+07  30.0%1l1
PLT (104mL) 104.1+70 1429+ IL1#¥ 113.0+63* 1259+7.1 141.3%11.1
WBC (103/uL) 155+07 170414  17.2%15 179+46  162+.9
Lym (%) 740+16 067.5+39  741+27  747+20  626%50
Seg. Neu (%) 26.1+1.6 324+39  259+27 252+20 41.0+56
PT (sec) 172419 154402  153%01 153+£02 150+03
APTT (sec) 854 +44 775+4] 70.7 +3.1 76.7+£24  756+3.1

All values are means = S.E. Young group: n=8; control group: n=9; GPT 1 g/kg group: n

= 8; GPT 2 g/kg group: n = 8; GPT 3g/kg group: n=17.

*P<0.05 compared with young group. *P<0.05 compared with control group.

Hb: hemoglobin; Ht: hematocrit. PLT: platelet, Seg. Neu: segmented neutrophil
Lym: lymphocyte
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R BUEEFALEERTHERGF TAN LA BB AHEE

Parameters Young Control GPT (g/kg/day)
1 2 3

WBC (103/uL) 155+07 170+14 172+ 1.5 17.9+4.6 162119
Lym (%) 740+10 675439  741%27 74.7+2.0 62.6+5.0
Lym (103/uL) 1154006 126+12 152+22 13.6+3.8 9.1+09
CD3 (%) 264+06 203+14% 220%1.1 23307 220+15
CD8 (%) 139407  123+17 13.4+0.6 13.9+0.6 13.9+12
CD4 (%) 354406  265+1.1% 287+19 305+ 1.4 282421
B (%) 3284135 244+18%  256+20 227422 188+ 1.7
NK (%) 41+04 6.6+0.7 78+1.1 72+1.1 73407

All values are means + S.E. Young group: n=8; control group: n=9; GPT 1 g/kg group:
n=8; GPT 2 g/kg group: n = 8: GPT 3g/kg group: n=17.
#P<0.05 compared with young group.
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Ao B EFARRERTHRGTTEY L FLLRKRE

Parameters Young Control GPT (g/kg/day)
1 2 3
GOT (U/L) 1054+ 120 1841+94%*% 2105+13.4 2409+ 157* 261.1+17.6**
GPT (U/L) 238+ 138 37.0+£22 50.1£45 500+238 51.7+84
LDH (U/L) 900.4 +277.0 24564 +240.6™ 2657.8+119.6  3428.4 £289.4*% 3784.0 +349.4**
ALP (U/L) 852+54 792+79 892+88 86.5+10.6 847 +47
y-GT (U/L) 002+001 004+001% 005+000  005+001 00500l
T-Cho(mg/dL) 260+20 362+3.0° 348+3.6 33.0+25 340+15
TG (mg/dL) 458 £3.1 76.4 £12.4% 859+19.1 708 £ 7.8 773 £ 139
CT-Pro(g/dL)  59+0.0 6.3 +0.1% 6.8+0.1 6.7+0.1 6.7+0.1
Alb (g/dL) 28+08 22+1.0% 24+10 24+08 23+1.0
Glo (g/dL) 31+09 43+ 1.5% 44108 43+14 44113
T-BIL (mg/dL) 0.19 +0.01 0.30 £0.02% 0.40+0.04 0.40+0.02* 041£0.07
GLU (mg/dL) 1072+66  952+38  965+38 97.6 +6.1 97.1+3.6
BUN (mg/dL) 142 +0.06 200+ 1.9% 18.6+1.7 228+£39 183+0.38
CRE (mg/dL) 047 £0.02 0.59+0.03* 05210.02 0.59 +£0.02 0.56 £0.03
UA (mg/dL) 0.95 +0.08 1.67+0.14% 164+0.17 1.94 £0.19 200+02
Na (mEq/dL) 126.6+3.2 1274 +3.6 1354+£25 141.5+£3.6 1456 +£6.1*
K (mEq/dL) 47 +0.1 51+£0.1% 52+0.1 52+0.1 52401
Cl (mEq/dL) 974 +25 98.1 £2.8 104.1+£20 1089 + 2.8 112.1 £4.7*
Ca (mg/dL) 10.1+02 92+0.17 93+0.1 92401 93+0.1
Mg (mEq/dL) 1.8 +0.0 1.8 +0.0 1.9+0.0 2.0+0.0 2.1£0.1
P (mg/dL) 6.8 +0.2 5.9 +0.17 6.0 £0.1 584002  56+0.2

All values are means = S.E. Young group: n = 8;

= 8; GPT 2 g/kg group: n= 8. GPT 3y/kg group: n=17.

*P<0.05,
group.

T-pro: total protein;

UA : uric acid
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control group: n=9;

GPT 1 g/kg group: n
# P<0.01 compared with voung group. *P<0.05, **P<0.01 compared with control

ALB: albumin: Glo: globuin; Glu: glucose ; CRE : creatinine;



RAE -BUEESARLEERTHERGTTEORRIH

Dose Volume Na-+ K+ Cl- pH Specific
(g/kg/day)  (ml/18hr) (mMol/18hr) (mMol/18hr) (mMol/18hr) gravity

=01 1.1 +0.1 8+0.7 6.7+0.2 1.015+£0.001
1.3+0.1 55+0.6 6.6+0.1 1.023+0.001

Young 375127
Control 21.7+25

,‘
—

i -

[ — Lo Lo ()

GPT 1 162+34 +0.1 1.6x0.1 54+08 6.8 +£0.2 1.026+0.002
GPT 2 17.1+£3.6 +0.1 1.6£0.1 6.9+0.7 6.8 +0.2 1.02740.001
GPT 3 222140 0. 1.5£0.1 7.7+0.5 6.5+0.2 1.022+0.002

|
i

All values are means + S E. Young ¢group: n=8; control group: n=9; GPT 1 g/kg group: n
=8; GPT 2 g/kg group: n=8; GPT 3g/kg group: n=17.

k5~ (88) )

Dose Urobilinogen (Ehrlich U/dL)  Protein (mg/dL) Occult blood

(g/kg/day) 0.1 I 2 4 -+ 4 A - 2+

- 30 100300 1000

Young 8 0O 0 o 0 8 O 0 0 0 8 0 0 0 O

Control 8 10 0 0 5 3 1 0 0 1 3 5§

GPT 1 8 0 0 0 0 2 4 0 2 0 5 0 2 1 O

GPT 2 3 5 0 0 0 2 4 2 0 0 6 0 1 0

GPT 3 3 4 0 0 1 2 3 1 O 0 4 0 2 1

RE - (M)

Dose Ketones (mg/dL) Bilirubin Glucose (g/dL)

(grkg/day) - + + v 4 - 4+ 4+ -t 4+
5 15 40 80 160 0102505 1 2

Young 8 0 0 0O O 0 8 0 O 0O 8 0 0 O 0 0

Control 9 0 0 0O 0 0 9 0 O 0 9 0 0 O 0 0

GPT 1 6 2 0 0O o 0 8 0 0 0O 8 0 0 O 0 0

GPT 2 8 0 0 0O 0 0 5 3 0 0 8 0 0 O 0 0

GPT 3 7 0 0 0 0O 0 7 0 O 0 7 0 0 O 0 0
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AN BHEFAREGHLTHERS TEARIOBHARHES
Parameters Young Control GPT (g/kg/day)

1 2 3
Brain (g) 2114001 2114009 212+005 2024008 2.22+0.02
(&/100 gbw) (0.47+0.01) (039+0.01) (044%0.02) (0.42+0.02) (0.450.01)
Pituitary (mg) 12.6 + 0.6 185+03 144 + 1.4 152 +12%  13.5+0.7**
(mg/100 gbw) (2.79+ 0.09) ( 346+0.56) (2.99+0.26) (3.18+0.29) (2.60:+0.09)
Heart (g) 111002 1394005 125+004 129+0.09 1.27+0.05
(&/100 gbw) (0.25+0.01) (0.26+0.01) (0.25+0.01) (0.25+0.01) (0.24+0.01)
Lung (g) 191 +0.12 323+024 3111036 341+036 3.72+0.40
(/100 gbw) (0.42=0.02) (059+0.03) (0.64+0.07) (0.71+0.09) (0.72+0.08)
Liver (g) 1020 =032 1208+052 11.27+0.63 1.01+£030 11.32+0.52
(/100 gbw) (2.20 £0.03) (225+0.11) (2.34£0.09) (2.29+0.08) (2.170.05)
Spleen (g) 1.09+0.19 136 +0.16 1.23+0.22 1.17+£0.12 1.11+£0.10
(8/100 gbw) (0.24+0.05) (0.25+0.03) (0.26+0.05) (0.25+0.03) (0.21+0.01)
Kidney (R; g) 1.54 = 0.00 1 67+0.08 1.51 +£0.05 1.46 £ 0.07 1.51£005
(2/100 gbw) (0.38+0.04) (031£0.01) (031+001) (030+0.01) (0.250.04)
Kidney (L;g) 154+009 1.70+008 154+0.06 147+005 1524003
(2/100 gbw) (0.34+0.01) (0.31£0.01) (0.32+0.01) (0.31£0.01) (0.29+0.01)
Adrenal (R;g) 261+ 16 320+2.1 344+35 352+26  28.6+34l
(mg/100 gbw) (5.80 = 0.41) (597+0.39) (7.13+0.63) (736+0.65) (5.44+0.52)
Adrenal (L;g) 267+ 1.7 254+ 1.5 272 +3.1 32.5+ 20 282+2.9
(mg/100 g bw) (5.93 £ 0.39) (4.73£026) (6.79+0.50) (6.79+0.50) (537 +0.40)
Testis (R; g) 1.92 +0.05 174 +£0.09 1.60 + 0.08 1.74 £0.07 1.84 £ 0.08
(8/100 gbw) (0.43+0.01) (0.32+0.01#)(0.34+0.02) (0.36+0.02) (0.34+0.07)
Testis(L;g)  188+006  |57+008% 161007 169+008  185+0.07*
(2/100 gbw) (0.39+0.02) (1.2940.01#) (034 +0.02) (0.35+0.02%) (0.36+0.01%¥)
Prostate (g) 057 +002 065+006 063+003 070+011  0.52+0.03
(£/100 gbw) (0.12+0.01) (0.11£0.02) (0.13+0.02) (0.09+0.02) (0.11+0.02)
Sem. Ves. (g) 116+008 115+0.11 113+008 1.09+006 121£0.12
(2/100 gbw) (0.26+0.02) (0214001) (0.24£0.02) (0.22+0.01) (0.23 +0.02)

All values are means + S.E. Young group: n=8; control group: n=9;

=8; GPT 2 g/kg group: n = 8. GPT 3g/kg group: n=17.
#P<0.01 compared with young group.*P<0.05, **¥P<0.01 compared with control group. R

right; L:left; bw: bodyv weight:

Sem Ves.: Semical vesicle
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GPT 1 g/kg group: n



Rt -BERFHEHMIETARLZIVE

MDA (nmol / mg protein)
GPT (g/kg/day)
Youny Control 1 2 3

Heart 554050 324+024 580+0.84 503+0.19 4611092
Liver 33£028 249+0.18 2.88+0.18 2.79+0.14 2.85+0.21
Spleen 63+013 6350+045 660+045 698+0.70 6.22+0.48
Lung 44+039 389 029 413+022 4.60%0.36 459+0.39
Kidney 524017 491 +031 422+028 426%0.07 537+0.68
Adrenal 50+041 458021 4261013 472+0.18 425+0.18
Testis 82+0063 980070 990+0.641086 x104 10.74 +0.61
SM 354025 3382021 288+024 264+0.10% 2.66+0.22*
Aorta 244017 206+012 216+0.11 222+£0.13* 2.19+0.14*
RBCI 65.1+40 0629233 618+6.1 540+238 524+28
Plasma’ 10+02 100706 92+03 88+05 9.6+ 0.4

All values are means = S E. Young group: n=38; control group: n=9; GPT 1 g/kg group: n
=8; GPT 2 g/kg group: n= 8. GPT 3g/kg group: n=17.

*P<0.05, **P<0.01 compared with control group.
SM: stomach mucosa. | nmol;g Hemoglobin;
MDA: malondialdehvde

2: nmol/ml

29



AN -BRFHERMS BN TR EZIRE

(JSH (umol / g tissue)
GPT (g/kg/day)
Young Control 1 2 3
Heart 1.89 +0.17 184:002 164+017 1.72+0.05  132+021*
Liver 1.85 +0.19 202+ 028 3.49+0.49*3.84 +0.28%* 403+ 0.32**
Spleen 1.94 £+ 009 1.15+0.15%0834 +0.17 0.96+0.19 0.80+0.21
Lung 087 +0.050520 +0.13* 04+012 042+0.10 0.40+0.12
Kidney 260 +007 2444007 2254006 202+0.16% 1.83+0.12**
Testis 317 £029 316+026 3.52+004 3.4340.06 343 +0.14
RBC' 190 +009 192+011 223+021 2.15+0.06 235+0.16
Plasma’ 741 +032 4.76+039% 54 +039 552+0.2] 5.01+030
SM 218 +009 16 +008 179+0.06 17940.09 1.99+ 0.09*

All values are means =~ S E Young group: n=8; control group: n =29,

= 8; GPT 2 g/kg group n=8; GPT 3g/kg group: n=17.
*P<0.01 compared with young group. ¥*P<0.05, **P<0.01
Compared with control group.

SM: stomach mucosa: | nmol/¢ Hemoglobin; 2: nmol/dL

30

GPT 1 g/kg group: n



R FRFHE oK AT BRRACEEZTEOEYE

GPT (g/kg/day)
Young Control 1 2 3
- RBC
SOD! 56+00 80~ 17 85+ 1.0 71+06 88+0.6

GSH-Px! 019+000 021~ 001 0221001 0.20£0.01 0.23+0.01
Catalase! 5734050 330-039  616+045 494+050 6.26+0.63

Liver
SOD? 159412 (S0 14 177+ 14 i189+14 209+ 1.7*
GSHPx2 6154+352 4o 148 573.8+2295822 +93 582.5+10.2
Catalase? 119+07 100 97 107+08 11.0+08 11.0+06
Hippocampus
SOD? 128408 14018 15+1.1 13.5+08 145+1.1
Striatum
SOD? 101 04 111 =05 11.2 £08 10.10+£03 86 +0.6%
Cortex

SOD? 6.7+ 02 7003 73+0.3 74+03 7.8 0.4
GSH-Px2 506+07 332=16 527+12 561+14 539 +29
Catalase?  023+002 025x0.04 0.22+0.02 021£001 0.19 +0.01

All values are means ~ S E Young group: n=8; control group:n=9; GPT 1 g/kg group: n
=8; GPT 2 g/kg group n = 3. GP1 3g/kg group: n=17.

*P<0.05 compared with con:trol vroup.

1. U/mg Hemoglobin

2: U/ mg protein
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All values are means + S.E. (n=7 ~ 9).*P<0.05 compared with control group. You: young
-group; CON: control group. MDA: malondialdehyde

34



BELHE -

£ 4% : CCMP89-RD-029
HELS S TACORAGHSHTERLHLE

HHEEHURRUITEER - 28 "TRERLE BB W, hRE

BERET

—#EFC EEANRBA LTSS w4t Le s B g 7] o

CLBELEABE  HHAL

C BAELE -~ &kAoik o

CENSBMARURFERTEYAFLRBE REBEZEF LAY S8

MAENRBERCE L EIIBRARGERA HRGETRER

SITOTIEE > BLAR%E-+B% 8 A %4 -

A~ E**%&*T)AQ'J%"“*F’\ TR pMPR, HEN TAREMROER
.‘}— °

B

35



