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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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KRR RS 0 BP % ey Ferulic acid » B2 #8005 4 4 #-40.226 mg >
o8 ¥ 84 Glycyrrhizin » 2 H 35460 5494 1.545 mg -

E ¥ AR b &
&k Artactylodes macrocephala KOIDZ (Compositae) 4
#a¢  Pachyma holen ROMPHIUS (Polyporaceae) 4
#%#%  Astragalus membranaceus (FISCH.) BGE. (Leguminosae) 4
& R 4= Zizyphus jujiba MILL var. Spinosus Hu (Rhamnaceae) 4
#2492 9 Eupboria longan (LOUR.) STEUD. (Sapindaceae) 4
A% Panax ginseng C.A. MEYER (Araliaceae) 4
REF Saussurea lappa CLARKE (Compositae) 2
% ¥  Zingiber officinale ROSC (Zingiberaceae) 2
A%  Zizyphus juyjuba MILL. (Rhamnaceae) 1
% ¥  Glycyrrhiza uralensis FISCHER et Dc. (Leguminosae) 1
%8  Angelica sinensis (OLIV.) DIELS (Umbelliferae) 4
i## &  Polygala tenuifolia WILLDENOW (Polygalaceae) 4
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& B tm e i 8 R (Flow Cytometer) 31 #&2& B @it T mmR 4 R
MFmMeiH B - LHITRE LB kLB Carter K 65 ¥ 7£[9], NkB P
B BERRARSEMNSEARUBAREY 4405l o F—4%
RAuAEAT I EE - B =% v Anti-rat CD3 + Anti-rat CD4 > % =% /e Anti-rat
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CDA45R » _Lifi{i 88 % 3% & Pharmingen 2> 8]  HiLfig e AR P K #F B304
4 Mg e a3 ml shaesE Sk (PBS-0.05 % NaN;) - &~ (400 g, 30 min,
4C) > 45| & E Bk » Ao nie 3B AR EE R (0.8 % NH,Cl+ 0.1% KHCO, +
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& B & 46 B $ 4 #7144 (Ciba-corning 550, USA) RIE - 4 RE 8 €44
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15 1 Bk M5 iR s (Ames reagent strips for urinalysis; N-multistix SG-L;
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BiE . BiEMAAY / b7/ RE-FR ALK (Shimadzu clinical ion meter CIN-
104A; Japan) BlIE P45 47 - AT S F - |

A~ B5# E (Lipofuscin) B{E '

B5 48 000 F 4 B8 Sohal I % A SR W &9 ik ({10] » BUAG ¥ ~ S 200
mg © F chloroform-methanol 2 : 14 mlIE A E R - MEMAEETHT
KB B IR F 3548 3000 rpmiE 10448 - B’ Bchloroform £ 5 — R & ¥+ »
fuchloroformZ5 mi « 48 A & 5% 8 B ot i35 % & 360 nm v 24 % £450 nmn
BERREANREE - L8ml 0.05 mol / L &8 450.1 (g Quinine sulfate %%
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Hydroxyproline &8 & 48 Neuman & Logan =X & ¥ %{11]- A4
Wtk 0 BRI G e A6M HCI > #1000C4E16 f o5 LKA © KA o
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T e

+ ~ 85 & B .4t (lipids peroxidation) Z B

Sk % 4 60 5 38§46 B R kM Ohkawa F A& % k(120 & A
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A5 W B 8168 A sinmol MDA /g wet weight& 72 - B 854K B Lowry (13)85
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+— -~ B RE TR AL
1. R R

FeCl,-ascorbic acid 3% %4 A% 34 B LPO &) B T k3 Garnido et al. [14]69 F
7 o htris-HCL (pH 7.4) ® 452-10 % (w/v) B§39 4% - BUBG 34 4803 mlAe A0.0625
mM#y ascorbic acid 0.05 ml ~ 2.5 mM FeCl, 0.05 ml&0.05 mt H,O » #
37CARB+H BI04 R IE - RAE#A T KIEOhkawa et al. [12]85 77 ix42 B
2- thiobarbituric acid#] € fs § i@ fALe & -

2. K ol B
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Young Control GPT (g/kg/day)
1 2 3
0 187.1+24 54794200 491.4 +19.0 503.1+17.8 54511136
1 2727 +56 5552+ 231 494.5 +20.7 5042+ 164 54211130
2 3156+ 74 56131256 498.5 +£20.8 5078+175 5473118
3 3415+92 3590+ 245 494.2 £ 20.6 50021170 5446+11.38
4 3576 +8.7 552.0+233 4872+ 19.0 4935+166 5287+127
5 3751+ 107 5520+223 4896+18.8 503.0+16.1 531.1+132
6 4119+ 113 411912113 559.0+224 508.0£17.8 5470+ 14.1
7 4117+ 114  5544+236 49294205 4968+ 163 530.0+ 166
8 4392 +132 5391 +222 506.5 +19.8 506.0+£21.2 5457+ 164
9 4569+ 132 567.1+219 505.6 £ 19.4 50554186 540.1+170
10 4707+ 115 S3806+202 4996 +17.6 5022+ 163 540.1117.4

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

RBC (106/ul) 88202  85+03 8902 8.6+0.3 9.7+0.5%
Hb(g/dl) 149%02 136404 139406 148+04 152 +0.3%*
Ht (%) 472+12 438416 444220  416:16 50.9 +2.4*
MCV (@3 533404 511209 541+16 541+ 1.1 5254038
MCH (pg) 169+04  10.1+04 16.6 0.6 17.2 0.5 155407
MCHC (%) 31.8%30 312408 307+£12  318+07  300+1.1
PLT (10%mL) 104.1 £7.0 14294 [1.1% 113.0£63* 1259+71 1413111
WBC (103/uL) 155+07 170414 172415 17.9+46 162+ .9
Lym (%) 740416 675£39 74.1 £2.7 7475120  626+%50
Seg Neu(%) 261+16 324+39 259427 252+20 41056
PT (sec) 172419 154202 153+0.1 153402  15.0+03
APTT (sec) 85.4+44 T75+41 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 = §: GPT 3g/kg group: n= 7.

"P<0.05 compared with young group. *P<0.05 compared with control group.
Hb: hemoglobin; Ht: hematocrit: PLT: platelet; Seg. Neu: segmented neutrophii
Lym: lymphocyte
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Parameters Young Control GPT (g/kg/day)
1 2 3

WBC (103 L) 155+07 170414 172+ 1.5 179+ 456 162+ 19
Lym (%) 74010 675439  741%27 T4T£20  626+50
Lym(103/uL) 115106 126412  152%22 13.6+38 9.1+09
CD3 (%) 264106  203+14% 220%11 233+07  220%15
CDS (%) 139+07  123+17 13.4+06 139406 13.9+1.2
CD4 (%) 354206 265+£1.1F 28719 305+14 282121
B (%) 32815 244418 256120 22722 188 +1.7
NK (%) 41504 60207 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=38; GPT 2 g/kg group: n = 8: GPT 3g/kg group: n=17.
*P<0.05 compared with young uroup

N
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Parameters Young Control GPT (g/kg/day)
1 2 3
GOT (U/L) 1054 120 184.1+94% 2105+134 2409 157*% 261.1%176%%
GPT (U/L) 238+18 370122 50.1 £45 500+28 51.7+84
LDH (U/L) 9004 22770 24564 +240.6™ 26578 +119.6 34284 £289.4*% 37840 1 349 4%+
ALP (U/L) 852+54 792+79 892 +8¢% 86.5 £ 106 847+47
v-GT (U/L) 0.02 001 004+001% 0.05+£0.00 (.05 + 0.01 0054£0.01
T-Cho(mg/dl) 26.0+2.0 36.2 +3.0¢ 348+£36 33025 340+15
TG (mg/dL) 458+31 764+124% 8564191 768 +7.8 77.3+13.9
- T-Pro (g/dL)) 59400 6.5 +0.17 686+0.1 67+0.1 67+01
Alb (g/dL) 28+0.8 224 10% 24410 24+08 23+1.0
Glo (g/dL) 3.1 %09 4.5+ ) 5% 44+08 431+14 44+13
T-BIL (mg/dl.) 0.19+001  (030+0.02% 040+£0.04 040 £0.02* 0.41 007
GLU (mg/dL) 107.2+6.6 052 +38 96.5+3.8 976161 97.1+£36
BUN (mg/dL} 14.2x06 200+ 1.9¢ 186+1.7 228+39 183+0.8
CRE (mg/dL) 047+002 059+003 052002 059002 056+003
UA (mg/dL) 0.95 x 0.08 1.67+014% 1641017 1.94 £0.19 20002
Na{mEg/dL) 1266+32 1274+36 1354 +25 141.5+36 1456+ 6.1*
K (mEg/dL) 47401 5.1+ 0.1% 52+0.1 52401 52401
Cl (mEqg/dL) 974 x£25 gs. 1 £ 2.8 104.1£2.0 1089 +£28 1121 £47*
Ca (mg/dL) 1001 £02 92 +0.1% 03+01 92401 93 +£0.1
Mg (mEg/dL) 1 8+00 1.8 £0.0 19+0.0 20400 21+0.1
P (mg/dL) 6.8+0.2 594017 6.0£0.1 5.8 +002 5.6£0.2

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 Su/kg group: = 7.
“p<0.05, **P<0.0]1 compared with voung group. *P<0.05, **P<0.01 compared with control

group.
T-pro: total protein;
UA : uric acid

ALB: altbumin. Glo: globuin; Glu: glucose ; CRE : creatinine;



RE - BEEFARER/RTHHRS T ANERTH

Dose Volume Na+ K+ Cl- pH Specific

(g/kg/day)y  (ml/18hr) (mMol/18hr) (mMol/18hr) (mMol/18hr) gravity

Young 375+27 12501 1.1+0.1 8407 67402 1.015+0.001
Control 217125 [.3+01 1.3 +£0.1 55+06 6.6+01 1.023+0.001
GPT 1 162134 3401 1.6+ 0.1 54+08 6.8+0.2 1.026£0.002
GPT 2 17.1£3.0 1.1 +£0.1 1.6 +0.1 6.9+07 6.8 +02 1.02710.001
GPT 3 222140 14+01 1.5+0.1 77105 6.5+0.2 1.02240.002

All values are means = S.E. Young ¢roup: n=8: control group: n=9; GPT I g/kg group: n
=8; GPT 2 g/kg group: n=8; GPT 3g/kg group: n=7.

A&~ (#4%)

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

(g/kg/day) gv 1 2 4 - + 4 At -+ A+ A bt

30 100300 1000

Young 8 ¢ 0 ¢ 0 8 G 0 0 0 8 ¢ O 0 O

Control 8 1 0 0 0 § 3 1 0 0 I 3 3§

GPT 1 8 0 0 0 0 2 4 g 2 0 5 ¢ 2 1 0

GPT 2 3 s 0 ¢ 0 2 4 2 0 0 6 0 1 1

GPT 3 3 4 0 0 1 2 3 1 0 0 4 0 2 ¢ 1

25~ (BH)

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

(g’kg/day) ~ £ + - 4+ -+ H 3+ R AR
S5 15 40 80 160 0102505 1 2

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

Control 9 0 ¢ 0 0 0 9 0 0 0 9 0 0 0 0 0

GPT 1 6 2 0 0 0 0 8 0 0 ¢ 8 0 0 O 0 0

GPT 2 8 0 0 0 w0 0 5 3 0 0 8 0 0 0 0 0

GPT 3 7 0 0 0 O 0 7 0 0 0 7 0 0 0 0 0

i1
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Parameters Young Control GPT (g/'kg/day)

| 2 3
Brain (g) 211 +001  211+009 2124005 202+008 222+002
(g/100gbw) (0.47+0.01) (039+0.01) (044+002) (0.42£0.02) (0.45%0.01)
Pituitary (mg) 12606 iI85+03 144 + 1.4 152+ 1.2%  13.5+£0,7%*
(mg/100 gbw) (2.79 = 0.09) ( 146 £0.56) (2.99+026) (3.18+0.29) (2.60+0.09)
Heart (g) 111=002 i39+005 1254004 1294009 127+0.05
(8/100 gbw) (0.25+0.01) (0.26+0.01) (0.25+0.01) (0.2540.01) (0.24+0.01)
Lung (g) 191012  323+024 3112036 3412036 3.72+0.40
(g/100gbw) (042:002) {n59+003) (0.64+0.07) (0.71£0.09) (0.720.08)
Liver (g) 1020032 12084052 11274063 1.01 £030 11.32+0.52
(g/100 gbw) (2.26£0.03) (225+0.11) (234+0.09) (2.29£0.08) (2.17+0.05)
Spleen (g) 109-019 136+016 1234022 117+012 1.11+0.10
(g/100 gbw) (024 £0.05) (U.25+0.03) (0264005 (0.25+0.03) (0.2140.01)
Kidney (R;g) 154-006 1671008 151+£005 146+007 1.51%005
(g/100 gbw) (038=004) (031£001) (031+001) (030+0.01) (0.25+0.04)
Kidney (L;g) 1.54+009 1.70+008 1544006 1474005 1.52+0.03
(g/100 gbw) (034+0.01) (031+001) (032+001) (031+£0.01) (0.29:+0.01)
Adrenal (R; g) 261 %16 320+21 344135 352426 286341
(mg/100 gbw) (580 =0.41) (3.97+039) (7.13+£063) (7.36+0.65) (5.44+0.52)
Adrenal (L; g} 26717 254 %15 272431 32.54+.20 282+29
(mg/100 gbw) (5.93+039) (4.73£0.26) (6.79+0.50) (6.79+0.50) (5.37+0.40)
Testis(R;g) 192+005 174+009 160+008 1.74+0.07 184+0.08
(2/100gbw) (043 £0.01) (132+001%)(034+0.02) (0.36+0.02) (034%0.07)
Testis (L; g) 1.88 = 0.06 157 £008% 161£007 1.69 £0.08 1.85+0.07%
(g/100 gbw)  (0.39:0.02) (2.29+0.01#)(034+0.02) (0.35+0.02*%) (0.36£0.01*%)
Prostate (g) 057+002 465+006 063003 070+0.11  052+0.03
(/100 gbw) (0122001} (0.11+0.02) (0.13+0.02) (0.09£0.02) (0.11£0.02)
Sem. Ves. {(g) 1.16 008 FiS+0.11 1,13 +0.08 1.09 £ 0.06 1.21 £0.12
(/100 gbw) (0.2610.02) (0.21+0.01) (0243002) (0.22+0.01) (0.23+0.02)

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= 7.
#¥P<0.01 compared with young group. ¥P<0.05, ¥**P<0.01 compared with control group. R:
right; L:left; bw: bodv weight. Sem Ves.: Semical vesicle

28
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MDA (nmol / mg protein)
GPT (g/kg/day)
Young Control ] 2 3

Heart 554030 324-024 580+084 503+0.19 461+£092
Liver 334028 249018 288+0.18 2.79+0.14 2.85+0.21
Spleen 63+0.13 630045 660+045 698+0.70 6.22+0.48
Lung 44+039 380 029 41312022 4601036 459+ 0.39
Kidney 52x017 490x031 4223028 426007 537+ 068
Adrenal 50+041 458021 426+0.13 472+0.18 425+0.18
Testis 8240063 98G:-070 990+0641086 1104 10.74 + Q.61
SM 354025 338021 288+024 264+0.10* 266+0.22%
Aorta 24+£017 2602012 216+0.11 22210.13* 2.19+0.14%
RBCI 65.1+40 629=33 618+£61 54028 524+£28
Plasma® 1002 106206 92403 8.84£0.5 96+04

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=7.

*P<0.05, **P<0.01 compared with control group.

SM: stomach mucosa:

MDA malondialdehyde

I nmol/g Hemoglobin;

il

2: nmol/ml
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' -E}SH_(Ulno!/ £ tissue) L
GPT (g/kg/dayy
Young Control 1 2 3

Heart 1.89 117 I84-002 1643017 1724005  132+021*
Liver 185 +0.19 202+028 349+049*%384 +028*%* 4.03+032%*
Spleen 194 +0.09 11501570834 £0.17 0.96%0.19 0.80+0.21
Lung 0.87 £0.050520 =013 04 +0.12 042+0.10 0.40£0.12
Kidney 260 + 007 2422007 2254006 202+016% 1.83+£0.12%*
Testis 317 029 316+0.26 352+004 3434006 343 £0.14
RBC' 190 006 t92+0.11  223+021 2.15£006 2.35+0.16
Plasma’ 741 + 032 476+039" 54 £039 5.52+021 5.01+0.30
SM 218 +009 16 008 1794006 1.79+0.09 1.994 0.09%

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 GI'T 3g/kg group: n= 7.

#P<0.01 compared with young uroup. *P<0.05, **P<0.01

Compared with contiol uroup.

SM: stomach mucosa:  1: nmolg Hemoglobin, 2: nmol/dL

m—
—
4
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GPT (g/kg/day)
Young Control 1 2 3
RBC
SOD! 56100 8007 8§5+1.0 7.1+06 8806

GSH-Px! CI9+000 021000 0224001 020+001. 0.23+0.01!
Catalase! 573+ 050 330039 6.16+045 4.94+0.50 6.26+ 0.63

Liver

SOD? 159+12 159 1.4 17714 189%+1.4 209+ 1.7%

GSHPx? 6154+352 o040 148 573842295822 +93 582.5+10.2

Catalase? 11.9+ 67 100~ 0.7 10708 110+08 11.0+06
Hippocampus

SOD2 128+08 140-08 15.£11 135+08 145+1.1
Striatum

SOD? 101+£04 111205 112 £08 10.10+03 8.6 +0.6*
Cortex

SOD? 6.7£02  T6:03 73£03  7.4%03 7.8 104
GSH-Px2  50.6+07 332:1.6  527+12 56114 539 429
Catalase? 0234002 025+0.04 022£002 0212001 0.19 1001

I+

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. GP1 3g/kg group: n= 7.

*¥P<0.05 compared with control group.

1: U/mg Hemoglobin

2: U/ mg protein
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Heart

—~—

QO

ot

(7]

0 soy

iy i

‘9‘[‘) ®k
O

El 80 ek

£ !

2 40]!

S

Q |

R

p— z

] 2 3
F—GPT (g/kg/day) -~
Bl — ~ SFELEH AT AR ESEOHE
All values are means * .1 (n= ~ -9). P<0.01, “P<0.01 compared with young group.

*p<0.05 compared with control 2 oup. You: young group; CON: control group.
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Alf values are means £ S.E. (n= 7 ~ 9).*¥P<0.05 compared with control group. You: young
-group; CON: control group. MDA: malondialdehyde
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