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Effect of JiaoTeng-Yuan (3. [E]) on Oxidation Stress Caused by
D-galactose in Sprague-Dawley Rats

Song-Shil Lee, Sang-Jae Lee, Kwang-Ho Kim

Dept. of Preventive Oriental Medicine, College of Oriental Medicine, KyungHee University.
Institute of Korean Oriental Medicine, KyungHee University.

Objectives : JiaoTeng-Yuan(ZZ#E[El) is said to be a prescription for preservation of health in"HuaTuo « ZhongZangJing (%
Bt » tPEHY),. It is known to have the effect of Bu-Shen (#fi%5: strengthening kidney) and Yi-Shou (%;3%: prolonging the
span of one’s life). This study investigates whether JTY is effective on inhibition of oxidation stress.

Methods : Sprague-Dawley rats (12-week-old, weight 300 +20g) were divided into 3 groups. The normal group (n=8) was
injected with PBS (1ml/body, s.c) subcutaneously behind the neck. The control group (n=8) was injected with D-galactose
(50mg/kg, 1ml PBS/body, s.c) to induce pathological animals. The J7Y group was injected with the same treatment as the
control group, and fed containing JTY (10%). All groups were treated 1 time per day for 6 weeks. After the rats were
sacrificed anti-oxidant enzyme (SOD, CAT, G-px) activity, GSH quantity of RBC and tissue (heart, liver and kidney), and
plasma Vit-C quantity were examined.Also, the MDA levels of liver and kidney, lipofuscin of heart and endurance of
erythrocyte membrane were measured.

Results : In the JTY group, RBC’s SOD activity decline was halted by 21% of the normal level, compared to the control
group, G-px activity (unit/g of Hb) increased significantly, compared to the normal group, and the level of Vit-C in plasma
increased by 16%. Heart’s SOD activity was kept at the same level as that of the normal group; and CAT activity decline was
halted by 26%. Kidney’s CAT and G-px activities were kept at the same level as that shown in the normal group, implying the
existence of a halting effect. Liver also showed a slight halting effect against the decline of anti-oxidant ability, but the effect
was not significant (¢-=0.05).

A comparison between the levels of peroxide in SD rats showed that the level of TBARS in plasma increased significantly
in the control group and that it was normal in the JTY group. The livers in the JTY group, compared to those in the control
group, showed 36% halting effect of the normal level while their kidney’s indicated the level significantly lower than the
normal level. Heart’s lipofuscin increased significantly in the control group, but was alike in both the JTY and the normal
groups. Endurance of erythrocyte membrane (%) decreased significantly in the control group while it was kept at the similar
level in both the JTY and the normal groups, indicating the halting effect.

Conclusions : This study suggests that J77 is effective to defend oxidation stress caused by D-galactose in the animals. It
showed that the anti-oxidant ability was maintained and strengthened. On the other hand, it reduced the level of peroxide in
animals. In sum, JTY appeared to have the equilibrium normal physiological function in SD rat.

Key Words: anti-oxidant ability, JizaoTeng-Yuan (% #&[H ), D-galactose, oxidation stress.
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radical ZA A E BANALE FA 02 5t 0, HO,
OH- 5°] AE % WA 54WS oA &

AA S Qed, A SPNE A EFEE
SOD(Superoxide dismutase), G-px(Glutathione
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o thet ?ﬂ*h‘dr e %‘TJr THE dTe vdHA
FHUAAT ZHEE ] FAsso vAE dEdS K
13 ATE Fobe & YT

MAe EES T WECl A45AA SHAA
A #1718 242 Tt Fitsbeel el 7
& Aoz 7|tstaL, WA o] D-galactoseZ AHs}yt
$2 Z2A3% FA HES Feldtel WAl
Yol 9l A7) %232 a+4ksl5(SOD, CAT, G-px, GSH)}
A& AAE A =5 VERY = MDA(malondialdehyde),
g ekl WA, A9 LE(lipofuscin) 5= ol ]

A Que wAD A7 fold AES doj ol
B33k volth,

X

1. tatael =6 2 Sof

RREE|(JiaoTeng-Yuan, JTY)S] F4¢l 3l¢o, B
% 45 AFdA FEWITE HlE Teld
AT 2 F Seet BB PHe s
of BEHE FANE S A EEE 7teeta, &Y
I $EE A7 RLE TE vhg 16:5:29 v R
AR (FHUREF)A F7hete] ZhkElel 10% &
FHESE T 3 oAl AR A2AA BR
AMA AFEA THAAL, A7) AR w5
28] AF ARANFE A9 T EH s

Table 1. Prescription of JiaoTeng-Yuan

R CER) 0]
AT E (B GHIE)  Polygonum multiflorum Thunb, 32
[=FFP-N Poria cocos(SCHW.) Wolf. 10
FhE Achvranthes bidentatae Radix. 4
g A 46g

2. B

A AHSE FEMER vlole ZeloHF)e
SDA| HEE B RAS 30020908 FF ol B54

F7324x2T, F240~60%, TR 124 w2

195



(416) thEstearslA] 4254 #23(2004'd 649)

150~300Lux fB5Holl A 9L BaE S/ 18
ABFIUF], 8 FES) waea, 2L A

24170 1273 2] MAZ Aol Aot

3. 8ol BLRE

iRk 0ol AAlgE WS FAR iAo FEEER
Tl D-galactose(Sigma, U.S.A)E 50mg/kg » d 7]F2.
2 1m¥ 1913] 9% 6543 FAE Absnkg-E
2247}

4

vl
e

o] A A AL ice bathol] 2083}
#| gk & polystyrene 94 ¥ oll B3 3,000rpm 2.
4T A 3027 AN EelstaL, 8L A kst
& 2272 -75C 9 deep freezerol] H@ste] A}
At} A2 3,000pm o2 4TAA 1084 9
28t 3, 33] ¥HE A ¥ 3 § 50%] RBC @&
HER, oS Az AR -15TH
deep freezerol] RT3t}

Hzd ERe 79 AES ZA=EA AR
o] AL, Y& WHEst AH by A=
FE3] AAT 5 otal FAZE SHBRAL, A
B4 2HATA] 75T deep freezer
€ S L 1590 st

Fok

X

of

12 ox oo ¥ i
d s

o

5. R ¥ BEHAEC| AR LaE

(1) SOD %

Flohe L. & Otting F.o] HMH (Methods Enzymol
1984105939 #¥ WIE Yoz AU
AET Agd 0.10mE sl 10mM Tris-1mM
EDTA(Sigma, U.S.A) buffer 10u] &3 A7 &
chloroform®} ethanol(v:v=5:3) £3tH 0.40mlE 2713}
i1 hemoglobing AAAZ T} o] €A 0.14mle] =
<& 7Feta 15000gx4CE 308 Bk s o
$efele] ge 439¢ AT SOD BYE3
99 Radoz AgddT 24 0.5
50mM phosphate-0.5mM EDTA buffer(pH7.4) Smi& A
7}8 3 ice bathol]) @ o] 9,500rpmol| A 18-7F FA A

mo wx U
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7) TR 10%9) 27 FAAE 10000gX4CE 205
B¢ AR AEAL AAT FEY ImlE
Z 5} chloroform¥} ethanol(v:v=5:3) £ &<} 0.40mlS

Ao AHE3lTh

50mM phosphate-0.1mM EDTA buffer(pH7.8) 90ml <]
10mle] xanthine solution(Sigma, U.S.A)-& &35}, 2u
M cytochrom ¢(Sigma, US.A)7} SHHEEE S-dAE
HET, 424 A A xanthine oxidase &<
B(Sigma, US.A)E A|z3slz H2025C)olx &HA
0.90mlel] EAY 005mlE P2 14837 HPAZ) o
L£AB0.05SmIE A71ete 550me) A FHT W2 3
£ &<+ UV/Vis spectrophotometer(tBECKMAN) 2. &4
3t T} SOD 842 18 %<t cytochrome co] g%
TE 50% Walsh= SOD g tunit2 3 &1t

(2) CATS] &1

A¥ F= Johansson LH. & Borg LA. ¥ (Anal
Biochem 1988;174(1):331) 13l 50% RBC &=
NS [0mM Tris-lmM EDTA buffer(pH7.4) 108) = &
A7 the 3,000pmel A 102 F<t Y42 st
REAG FhAoR AL23FSTh 250mM KH:PO:-
NaOH(pH 7.0) 0.3ml, 100%2] methanol 0.3ml, 0.27%<]
H:0:(Junsei chemical, Japan) 0.06mlE &Y 0.6mls}
Egstod 20T o)A 2087k shakingAlH BHgS Yo
7l tg 7.8M KOH 03mlZ #7}sle] uhe-S 24
Zth. oo 0.6ml2] 34.2mM Purpald(Sigma, U.S.A) &4
< 93 20Col A 10E7F shakingr|7! 5 65.2mM
potassium periodate(Sigma, U.S.A) 0.3mlE 7}5}a] WAl
Al7)3, 10,000 x g 4CoA 102 LA FT 5 A=
-2 spectrophotometer=. 550nmol| A} EREZ 275}
A3 FFAE 1200M2] formaldehydeE A}-g-5hod ]
A gl o H, Tl = pM/mg of Hb. 2 FA] 8% Tk

ZA 2 5k 3o AP & Bt Agsis
tl, 10%2] #E A THE] 13,000x g 4Tl A 202
T daRest dFdE gadoz AMESHY
t}. 37°c 2 water bathol] 4] &4 0.1mlo)) 65mM H:0:

£ 0.5mlE H7}sk T % 838] 137} incubationA] 7]



o %4

< ZA] 32.4mM ammonium molybdate(Sigma,
US.A) &9 05mlE o] EAA)7) 5L, T Had
o] 65mM H:0:24 0.5ml¢} 32.4mM ammonium
molybdate- 8- 0.5mlE FAlol H7kste] 2L 278
2 187F A A vortexd} 3, BE BR-l-S 4] 20f
A 108 o] HAAIZl T 405nmel| A Mfaiko 2
CAT 84 & 2489 d. dzx $9& 50mM
PBS(pH74) 0.ImlE o] &3] & 2Hoz s}
dow, CATY A =E 1E < M HOE &
A7 e BA4E-S lunit2 3o

(3) G-px®] #FME:

Del Maestro®} McDonald 2] 3H(RA Greenwald
1985291l &k B S (3har8}8k3] 2] 1996;6(1):1)
o AL Faetd AFsAh 50%9 RBC
suspension 0.1mld]] 0.9mlg] ZH{HFE 71éle] £A
7132, €8 B Drabkin £4E L:l(viv)Z2 E§sld]
HbE cyanomethemoglobin @ 2 A $kA}7] t}-& Azl
2 Fadog Algslart 2218 SoDbs} 2 73
27 10%9] 232 7ANE 7HEo] 13,000g x4l A
2027 P4 et AEFAE FAYUOE ALY
. ImMe] EDTAE T3l 0.1M potassium
phosphate buffer(pH 7.0) 0.5mle]] 1mM sodium azide S
A7tste] CATY AL A3, o< 10mM
GSH(Calbiochem, U.S & Canada) € 9, 2.4U¢]
GR(Roche, US.A) &4, §49 7 0.1miE H7}lelod
37 A 105 A% incubationA]F T} & 7)d] 37CE
+A1E 1.5mMe] NADPH(Calbiochem, U.S & Canada)
4 0.ImlE H7tste] Al 37T A 3E3E
incubationA] 7| 1 YAl A ¥E T sample 37CE #A]
H 12mM9] TBH(t-butyl hydroperoxide, Sigma, U.S.A)
0.1mlE FHrlste] ¥hg-& MAISHH 2
1.5mMe] H202 £ 0.1mlE 7}8le] B2 A%

5 340nmol| 4] F3= WIS 3E SFEsTh
G-pxe] A% NADPHO BEAEHAS 6.22mM:
'em' g o] &t AAsA L, 18 e 1#Me]
NADPH @334 & HIA T = §49 4E 1 unitz
st

N o

ol o

, 2% sample-2

9290 1 SURESl BB LR S el (rRel WG B (417D

4 GSH & &

Ellman GL.9] Y ¥ (Arch Biochem Biophys
1959;82(1):70)2} Sedlak J. 2] ¥ (Anal Biochem.
1968;25(1):192)c)] wlat 393 GSH(y-glutamyly}
thiol[SH|7] & ¥ ¥ )o] DTNB(5,5 -dithiobis-
nitrobenzoic acid)9} YA g % EE A|7Mfo M2
HhEste] b AQ B Qg Eo] FAEE dYE
ol-g3sto] 42nmAX FHEE FPFoRA 1 &
ZFE kst ok

RBC suspensionZ 104 DW2 £8A]7] o} A4
2)(1.67g metaphosphoric acid, 0.20g Na-EDTA, 30.00g
NaClZ 100ml2] DWdl| %¢)3.0mE H7lsle] A2
oA SEI WAt D WA 3,000rpmel A 1553 €
AEgstd FFAE 4Tk 222 10%9] 72
< 1,000rpmof| A SEZF A Ee e F AEH 02ml
of] 8% sulfosalicylic acid(Sigma, U.S.A) 0.5mlE 7}&}
o Egalz Aol B AT T 3000mm
oA 1587 R Reekd A3ele At 9ol o
ZAozHE AL A= 0,05mlo] 0.1Me] PBS
0.05miZ 7}3}3L, DTNB(Sigma, US.A) £ 09ml &
et 5 A-2olA 208 Ft A ohs 412m0) A
E3EE 240 BFFAT LA L
GSH(mg/ml)E ©] &3t13L, RBC 59 &F&
mg/Hb(g), 2 F &&F& mg/go & zHzt et

() AsAS] & &

2138 AsAE DNP(2,4-dinitrophenyl-hydrazine) 3}
A-gsle] Aol QALES A e, o] LAMEd #
AE Vet @eAl7IR A E Aol BEEQ
bis-24-DNPZ o] ©]& 5200mM FREE
B30 Zx AsAE A FFalch

fr S(311e3ke8] AL 1994:42):112)2) S
13ted €A 1mlol|] 10% metaphosphoric acid 2mlZ
I vortex mixingdle] FWMA G A AA 7 v}
3,000pmef| A 2037 YA EE st AEdE A
o} A&d 1.2mlS 0.027M copper sulfate-8-91 5ml,
0.66M thiourea(Sigma, U.S.A) 5ml, 0.01M DNP(Sigma,
U.S.A) 04ml9} &3}3ta] vortex mixingdh & 3A17F &

ot 379 Al incubation*] Z t}. IncubationA] 71 ¥k-2-cll

e

32 dlo ot b
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2 jce batho] A 1027 wHx|stdchzt Wzkd 12M
H:S0: 2mE ¥ 31 24248 A3 TFAA ice bath
oA Wztat ¥ 520nmol| A ETHEE =89, &
982 [mg/dl ascorbic acid(Junsei chemical, Japan)Z
AL234 2, blanke 10%2 metaphosphoric
acid(Duksan, Korea) & A}-8-3} 31 th

6. I% X MEesiaiEe REEBEMtY

A A H}rrE 5L Ohkawa 5(Anal Biochem.
1979;95(2):351)2) ol &3 &= (P ER S
B R 1991)e] AU S =3
sta] Aadatgth = 84 S0l /12N HSO: 4mi 9}
10%2] phosphotungstic acid 5004 & 23 A 2o 5
b A g 3 3,000pmol A 108 A4 Eelste A
#S W, 4 AAEo] Al /12N HaS0: 2ml
10%2} phosphotungstic acid 3004 & ¥ 11 47| 3
= WHEgth HF 92 A E| TBA(Lancaster,
England) reagent 1mi$} 285 ImlE H7letm & &
L 5 545 AndtA HEs1 95C water bathol] A
1A)7t A X incubation A]Z1 Tt} incubation 2] 2] ¥ £
Al e A WzkA 7l th8 n-butanol 2mlE Y1 18
vortexing 3+ ¥ 3,000rpmoll ] 2087F A E) 5}
Azdg Ay MDAY EBAS 1.56X 1M 'cm*
ol g3t A HFaATh AL 0.5z FH3td ice
bothol 4] 1.15%9] KCl1&-94 02 9,500pmolA] 3
%2 ¢l homogenizedte] 10%< wAAL wWHE
3,000pm x4 oA 108 gAEE st FEAE
o} Azl 10049 8.1%2] SDS(sodium dodecyl
sulfate, Sigma, U.S.A) 2004, TBA reagent(20% acetate
acid-10N NaOH, pH 3.5 &3} 0.8%2] TBA &4 -&
112 £33, 7T 7004 ¥3 28
vortex 3 T8 T3] 95°C 9] water batholl A 1A 7
F<t incubationA] 7] 3 A oA WA ZITh WA
2-olo]| n-butanol 4mlZ H7}8ked 3,000rpmel| 4] 20
AR gdF ASE Fst ¥ TLE
Bo 7 At
Al 2% % 9] LF(lipofuscin)& Fletcherd (Anal

Biochem. 1973;52(1): 1) £ [ S(HZEZPMRITH

o 1o o e

e & N e

H o % o
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B2 Jom ARBE R 1993)0] A3 & #a
3la] 232 200mgell 1:2(v:iv)2 £33 methanol :
chloroform 4ml-S d7}ste] T2 H4(9,500rpm, 303)S
de g B 2H4E sl el 3ED
vortexing 3} 5 3000rpmol| A 1087t 9482|811, o}
Z] F& chloroform &u|&S # &l AYJAoz 30
2A52 WA 4sonmel N B BT BEL
0.05M H:SO: 1ml®]] quinine sulfate(Sigma, U.S.A) 0.1
S #7138l solution?] FFAEE 10unitE 5t
,LF9] g2k 1mg Z&©) 1ml chloroform £-vj 2]
T FolA BEste AL =02 et

o P

of W &

7. FRMIFES! fE

Heote) WA HEL sloel AT &
g ¥ F hemoglobino] ] % 11, 540mo)| A &3 ol o
FHEE Yot dlE olgale AdAHl &8

ooz B Pere] FES Ve,

8. E24¥ 9 Hemoglobin ¥ Protein
(1) i &292) Hemoglobin
4 SOPYEEEIRELS . IR T AL
1909 WHE Fadte] AT g 50u =
FTE 7l8ld 2.5m7h HEE A
A &-ollA] 10min W*) 3k YA Drabking-< 2.5mlE
Aubste] 101009 88AS A]dch o] £EN ImE
23lo] Z84 0.75ml¢} Drabking&d 0.75mlE 2}
T2 e 540l FREE S
AT gerof Hbdtekmg)S a3 2

2 vortex 3}l

Hb.g}HaF =367.7 X ODswnm

(2) Iz AR S A9l o] protein

27 ga99 @9d ¥ Lowry 5(J Biol
Cham 1951;193:265)2] H o} ul2} BSA(bovine serum
albumin, 1mg/ml, Sigma, US.A)E E&&HC 2 660m
ol A spectrophotometer2 3 sl & 2.0%
Na:COs, 0.4% NaOH, 0.16% sodium potassium tartrate,
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1.0% SDSE E3H5l= solution A9} 4.0% CuS0:91
solution BE 100:1(v:v)2 &£3%3}o solution CE &
3, §4Y 5049 solution CE H7}sle] 4l&dA] 10
B2 WA & T 3o ZHFZE 548 phenol
reagent 30045 H7Vsla 4587 20 WxE o
& &3ean

9. FErHHT

A Add 3 7 Win PC-SPSS(VER.
85) Z2ados ANARL /1eEARY Bae
7} group?] ZA3HS Mean(B ) + SDEFHAP 2
9 9k3l3l o1, ANOVA test®] Duncan s method= ¥
A 5hed a=0.05 levelo 4] 2142 Q1A st Th

=

i=) (o]
AT T‘:/H'\:'

=

R

1. Enpel H8E L

o) o] mE AENHE 249 A% B
A5 Z7}+E Normal# 18.4+3.8g/w, ControlZ 21.0+
3.8g/w, JTYT 189+42gweoe i Ztzh Vel £7ke]
fel e YATFig .

2. 7kiER 2 SRR Bulk bae

(1) SOD &tk

iy e] A3 SOD 24 (unit/g of Hb.)& Normal 7
18.174-2.86, Controls% 10.29+3.07, JTYF 14.15+2.85
2 7} 9] feXde] AR aL, ITY o] ControlTol| ks
&l FostAl Ast dAEHNE BRAT 22 SOD &
A17+2] 73%- Normali 186.97
+11.17, Control 167.78 +16.25, ITYF 190.94+7.75
2 7} 9 9] e, ITY & Controliol] H]
3 frolet A8t A ZHE K] Nomal7 ) FAME
F& FA3A . Tl A& Normalat 89.754-11.48,
Controli= 76.37+19.55, JITY T 85.70+14.12, Ao A=
Normal 7+ 99.18 46.13, Control < 94.72+7.15, JTY<% 98.90
+4.862 Ztz} et fo) gk Aol 7} §I% tHTable 1).

(2) CAT i&l%E

g Fo] CAT(#mol/mg of Hb.)= Normal T 24.78 +

] (unit/mg of protein)--

92

(419)

A wEREl] BRY BRSPSt (ROl HIS %

o
(=
o

IS
4]
o

N
=)
)

Body weght(g)

w
51
o

1 L ¢ L 1 L ]

300
0 1W 2W 3W 4W 5W 6W 7W 8W weeks

Fig. 1. Comparison with Body Weight Gain in a Week
25 Normal: PBS(lcc/body) was injected S.C for 6 weeks.

< Control: D-galactose(50mg/kg ° body) was injected
S.C for 6 weeks.

JTY: Treated with JigoTeng-Yuan and D-

galactose(50mg/kg ° body) was injected S.C for 6
weeks.

4.88, Controlit 29.74+2.75, ITY<* 29.95+4.36%
Control#3} JTYwollA 2% Z7lsle A4S HY
t}. 23 2 CAT &41( X 105 unit/mg of protein)- Al A}
9] 7% NormalT 5.94+0.48, Controli 3.30+0.66,
JITYF 485+0.702 Control#3} JTYTS f9l& 2}
o] & HYt} 7oA = NormalT 12.48+0.98, Control
T 1278+ 135, ITYE 1256 +1372 2 39 94
gk A& A= Normal 9.63+0.96, Control
6.94+0.63,JTY" 8.89+0.74= JTY -2 Control*
el feld At AXEIE Bl Normalids}
]% VES A3 THTable 1),

(3) G-px &%

Ay to] G-px B4 (unit/g of Hb.)-& Normal? 76.02
+4.75, Controla 83.68+2.08, ITY 108.01+7.78%2
Controlit2 2|3 Wsk7t gld ot ITYZE fe
g 2712 B9t 229 G-px &4 (unit/mg of
protein)& Al Aol 79 Normald 364.23417.94,
Controli# 418.35+20.70, JTY 41546+54.622 Zt
o] fo 2 gl 2ke] 7 9= Normal 306.18
+8.99, Control 167.42+15.14, JTY > 209.63+17.82
2 JTY#2 Controliol] teal A stedAl AaFe glo
v fo) g St A A-2= Nommald 1.83+
0.07(x 10%, Control 1.58+40.04( X 10°), JTY 1.76+
0.06(x 1092 JTYZ-S Control o] Heal &-<lak A5

T 2l rlo
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Table 2. RBC Suspension and Tissue Homogenate Anti-Oxidize Activities

Animal group(n=8) RBC Heart .Liver : Kidney
SOD (unit/g of Hb.) SOD (unit/mg of protein)
Normal 18.17+2.86” 186.97+11.17 89.75+11.48 99.18+6.13
Control 10.2943.07%* 167.78£1625 * 76.37£19.55 94.72+7.15
JTY 14.15+£2.85* 190.94£7.75 85.70+14.12 98.90+4.86
CAT (p#mol/mg of Hb.) CAT (X 10° unit/mg of protein)
Normal 24.78+4.88" 5944048 12.48+0.98 9.63+0.96
Control 29.74+275* 3.30£0.66 ** 12.78+1.35 6.94+0.63 *
ITY 29.95+4.36 * 4.85+0.70 * 12.56+1.37 8.89+0.74
G-px (unit/g of Hb.) G-px (unit/mg of protein)
Normal 76.02+4.75% 364.23+17.94 306.18+8.99 1.83£0.07(x 10°)
Control 83.68+2.08 418.35420.70 167.42+15.14 * 1.58 £0.04( < 107) *
JTY 108.01+7.78 * 415.461+54.62 209.63+17.82 * 1.76£0.06( X 10%)
GSH (umol/g of Hb.) GSH (#mol/mg of protein)
Normal 18.38+1.13a) 257.45+429 246.40+6.26 260.09+7.07
Control 14.47+0.29 * 238.07+6.16* 231.16+5.85 22842457 *
JTY 15.79+042 * 240.7043.74 * 232.77+4.71 247771+8.37 (%)

A EHE Bo] Nomal @3} ¥ %53 2 73}

< tHTable 1).

@) GSH 52

AgT2 GSH g3 (umol/g of Hb.)& Normal
18.381.13, Control T 14.47-0.29, ITY 3 15.79+0.42
Z JTYT2 Controltol sl 59138 2+4 oA a3}
= $vh 24 & GSH g2Femol/mg of protein)S
A #ko] 732 Normal T+ 257.45+4.29, Control 238.07
+6.16, JTYZ 240.70+3.74% eyt 1, 7He) A=
Normal* 246.40+6.26, Controli 231.16+5.85, ITY
T 232774772 Yehg AT} 2t A ITYT
e AAEIE 0% £ gl 2y A
7%= Normal 260.09+7.07, Control 228.42+
457, JTYE 2477148372 JTYL ControlZo] M,
& o3k 74 A T} U THTable 1).

() AsA®] & &

A o] A = AsA $EHmg/L)S Normalz: 13.42
+2.72, Controli™ 14.29+1.98, ITYF 1647433002
JTYT 2} Controlt 5 F71sle 7] BHou
F 29 Fo4 A HA FAhrKTable 2).

3. Mk ¥ ARl IREemt Bx
(1) i % MDA(malondealdehyde) %}
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WAel WY AANNE 2 Z3F A3

- MDA F*=(nmol/ml)-& Normal=* 4.17 +1.39, Control

6.19+1.49, JTY+* 320+ 1.522 JTYT-L Controlol]
feall frejdt 27 QA E Y-S Yehl Normalir 7} H]
%8k SFS B tH(Table 3).

() gt Bhg =2 9] MDA o3

ZHa A A 22) o} MDA $=5(nmol/mg of protein)-<-
7+l 7% Normali* 5.39+1.35, Controli# 8.91+1.73,
JTYW 695+1.302.% JTYZ2 ControliZol] Ll &
9% 37 AAEHE dehdeh A% A9
Normal=t 6.51+1.47, Control# 7.39+1.59, JTY
3.69+1.86 2.2 Controla>2 o] 3t ¥b7t gle whd
JTYE felatA Ashe = 73S E A ch(Table 3).

(3) LS LE(lipofuscin) 2 &

A9 44 A AT JEE e s
2] o] LF &2 (univ/g of tissue)= NormalT 346.0+24.7,
Control:# 386.9+10.1, JTYT 360.7+3432 ITYT2
Controlol| 3l 893 =7 A&7 99
Normali*3#} v]5:38F 458 ¥ 9 tiTable 3).

@) FRIERRS] it

W] Ay at A& Normald 92.08+2.15%,
ControliT 88.76+£4.90%, ITYZ 92.83+3.29%= JTYT
& Controltl] 3l A3t A] 282 B ATtHTable 4).
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Table 3. Plasma AsA Quantity

Table 5. Endurance of Erythrocyte Membrane Test

Animal group(number) AsA quantity(mg/L) Animal group(n=8) RBC membrane endurance(%)
Normal(n=8) 1342+ 2.72¢ Normal 9208 2.15%
Control(n=8) 1429 +1.98% Control 88.76 +-4.90 *

JTY(n=8) 1647 43.30* JTY 92.83 + 329
Table 4. Plasma and Tissue Homogenate MDA(or LF) Quantities
MDA LF
Animal group(n=8) Plasma Liver Kidney heart
(nmol/ml) (nmol/mg of protein) (nmol/mg of protein) (unit/g tissue)
Normal 417 £1.39° 5.39 +1.35 6.51+1.47 346.0 £ 2477
Control 6.194+149* 891 +1.73 ** 7.39 £ 1.56 3869+ 10.1 *
ITY 320 +1.52 695+ 1.30 * 3.694-1.86 * 360.7+ 34.3
[Table 2-5]
a) Means+S.D.

* Means are significantly different at a-=0.05 level within 3 groups by ANOVA test in Duncan’s range.

Normal: PBS(1cc/body) was injected S.C for 6 weeks.
Control: D-galactose(50mg/kg + body) was injected S.C for 6 weeks.

JTY: Treated with JiaoTeng-Yuan and D-galactose(S0mg/kg“body) was injected S.C for 6 weeks.
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