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[ Z] [HM)Y BT APREY (Eucommia ulmoides Oliver extract, EUOE) Xtz 3l Il 45 K B 40 43 i {7 3
YEHTLA R AR 5 iz 3 Re s . K07 e 6 24 2 SD A e K BRUBE ML 34 43 Sy 22 5 % BR AR L 3 3 0 IR 28 iz
BN 38 B %k B K Bl 245 41 K BREEAT 6 R B R B i ) B A U 2k WIS s 25 4K B R B EUOE
2.06 g/kg, HoAth 2 21 MR AE W) PR AR g A= 3R R K L 58 6 Rl G 1 RAEIE ghxd AL AE sl in 25 40K B0 98 32 3h e » Bl i
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T-SOD ¥ Cu,Zn-SOD,Mn-SOD,GSH-Px ,CAT 7§ ¥ 8 3 (P<C0. 05) g il | 2 (P<<0. 0D & F iz sh %t B 41, 34 B 3
(P<C0. 05) Bk & 35 (P<<0. ODAR T2 i 4 I 20 s MDA & it g 35 (P<C0. 05) fR-Fig shxt Ml . i B 3 (P<<0. 0 @& F
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Protection of Eucommia ulmoides Oliver extract on the oxidative
damage of rat’s liver tissue for taking exercise training

WANG Xin-jun', WANG Yi-min*, XIONG Zheng-ying®
(1 Department of Biological Medicine Engineering , Shangluo University ,Shangluo,Shaanxi 726000, China;

2 Institute of Sports Biology ,Shaanxi Normal University ,Xi’an,Shaanxi 710062 ,China)

Abstract: [Objective)] This study aimed to investigate the influence of eucommia Eucommia ulmoides
on liver tissues,liver marker enzymes and exercise capacity of rats taking exercise training. [Method]) 24
healthy male SD rats were randomly divided into 3 groups,sedentary control group,exercise control group
and exercise with medicine control group. Rats of exercise group and exercise with medicine control group
attended a 6-week exhaustive endurance treadmill training. A model of exercise training, test total antioxi-
dant capacity (T-AOC), total superoxide dismutase (T-SOD), cytoplasmic (Cu, Zn-SOD) , mitochondrial
(Mn-SOD) , catalase (CAT), glutathione peroxidase (GSH-Px), malondialdehyde (MDA) , reduced gluta-
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thione (GSH) content and serum alanine aminotransferase (GPT) activity of liver tissues was established.
[Result] T-AOC, T-SOD, Cu,Zn-SOD, Mn-SOD, GSH-Px and CAT activities in liver tissues of rats taking
extract of E. ulmoides and attending exhaustive exercise were significantly (P<C0. 05) or very significantly
(P<C0.01) higher than that of the exercise control group and significantly (P<C0. 05) or very significantly
(P<C0.01) lower than that of the sedentary control group. Contents of MDA and GPT were notably (P<C
0. 05) lower than that the exercise control group and notably (P<C0. 05) or very notably (P<C0.01) higher
than that the sedentary control group. Hepatic GSH content was significantly higher than that of the exer-
cise control group (P<C0. 05),and serum GPT activity was significantly lower than that of the exercise
control group (P<C0. 05) and very significantly lower than that of the sedentary control group (P<C0. 05).
Exercise with medicine control group had 23.09% prolonged exhaustive exercise time compared with exer-
cise control group. [Conclusion]) E. ulmoides extract can improve the level of oxidative stress in liver tissue
during long high-intensity endurance exercise, protect antioxidant activity of liver tissue,and maintain the
liver tissue structure and function of rats taking exercise training,so as to improve the overall function of
rats and slow motion fatigue.
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L1 # #

1.1.1 X% 3h4hs Sprague-Dawley(SD) fifi 14 fdt fiE
KRBT 180~220 g/ H, ol 74 22 3¢ 38 K24 B2 2
B S 56 Bl Py b AL o R bR o G 1A 2 3l ) T R R
FHIRIR . AR Sh P &R (23 £5) °C L A X

JE 40% ~T70% . S AR SR .
1.1.2 £%&A  FHfP$EH EUOE (10 = 1), Bk
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LT (T-SOD) | il 3% SOD (Cu, Zn-SOD) |, £k i {4
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Table 1 Exercise plan for experiment rats
JAW (mﬁfrf 1 Wepg /() BN E/min R R R
Week . Gradient  Exercise time VO, max
Velocity
1 15.0 0 20 58.441.7
2 15.2 5 20 58.4+1.7
3 15.2 ) 30 58.4+1.7
4 26.8 5 20 74.3%2.9
5 26.8 5 30 74.3%2.9
6 26. 8 10 20 81.0+£3.5

1.3 B REREE

BN 6 ARG 1 K, @ 3hx B4 iz g
T2 4K BRAE 7135 32 2y J5 FR AR T 1, 22 i 0 B2 K
R[] B R AR 5 L AR S R 20 20 B R 4H (0. 5 mL/kg)
I R T I+ W Sk T, 03 BT 24 40 F W08 9 A
BRER K b PR s . R AN TR B —20 C
UKAE DR AT 28 ]

L7 B i 4 FF BT 37 C/KE 30 min,
SRIG LA 2 500~3 000 r/min &> 10 min, 4E 75
BIAR I3 . JF T 4 C UK IR AR 4501 .

A5 I ) 2% - R IBGE B K B4 21 (0. 2~
1) Fheprh 41 9 Bl g 480 9 mL %)
AT A B A KA B (0. 8% 1) NaCl %
WO s FHIRBE/INGY IR P 8 #2218 (LA b 2B AE 1
KK H 1) .3 000 r/min KR B0 10~ 15
min, 7 B HCEE W4 C KA R IR 3 — 20 °C UKAH

UKR#
1.4 $BFRAhR

SOD 7% PR HI 8 0 08 480 10 il 42 ) 5 5 GSH-Px
TR SR A 6 B 480 A 75 0 5 s MDA & 62 R it
FR L (TBA) 390 28 s T-AOC ¥E#: % A Fe?™ 3
Wk 2% A5 I A s CAT 306 4 SR FH 4H 8 85 1 D 5 . R Y
JoT 5 it oK FH OO IR 25 s GPT 3 4 % H b 6 3 00 7
GSH &£k DTNB 30 5E . DL b4 35 45 I e 3
F AR e I BT A B ) TR AR 5 T A ) 10 B A
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2.1 HMPREWITEEIG K RAFHELR SOD F %

B % 1

# 2 WoR.E3meH K RIFAZ T-AOC,
T-SOD. Cu, Zn-SOD, Mn-SOD % 1 # i 2 (P <
0. 05) B 2.2 (P<C0. 01) 5 Tiz s X B 40, 345 )
XTHRAL 4 W TH & T 25, 41% .12, 72% . 11. 63 % A
8.59% ;35 sh 25 4l K RUF 4140 1 45 5 4w 38 i 3%
(P<C0. 05) By M i 2 (P<<0. 01 Ik T~ 24 # R IR 4H

x2 MMARERYIEZHINGXRFALR SOD FERIFNE(2=8)

Table 2 Effect of EUOE on activities of liver tissue SOD in trained rats(n=28) U/mg
25 Group T-AOC T-SOD Cu,Zn-SOD Mn-SOD
A% BB 4 Sedentary control group 1.72+0. 04 488.23+14.69 190.23417.65 90.2248.76
18 Zh %R 4 Exercise control group 1.2240.0344 368. 14169, 884A 168.81418. 124 81.55+8. 664
&3 54
iz g 2yl 1.534+0. 064"~ 414.98+7. 344~ 182. 86433, 554 » 88.56+6. 444~

Exercise with medicine control group

TE S5 A L AR IR 2 B35 P<0. 05, AAFRZRWEFE P<L0.01; 5z g X A M L. » R ERBH P<0.05. x x KR

Z R B P<0.01, FEIM.

Note; Compared with quiet control group, AP<C0. 05, AAP<C0. 01;Compared with exercise control group, * P<(0. 05, * * P<0.01, The

following table is the same.

2.2 HMMAREWXMEFEKRFELA GSH-Px

M CAT MR
%% 3 R .1z s i 25 40 iz sl % BE 20 K BRI 4
#41 GSH-Px .CAT j#f £ B 2 (P<<T0. 05) sl g 3%

(P<<0. 01) fi& T~ 2¢ % % BB 20 5 3 h n 25 4 K BRI 40
41 GSH-Px {f P it 2 (P<C0. 05) & T iz sl xf f 41,
CAT JEMEW B2 (P<0. 0D & TiZ sh 4 B4, T+ &5
W B2 4531 A 19. 18 % 11 20. 29 %,

F 3 MIEIMAIEZ NG KRRFALR GSH-Px.CAT iFHEHF I (n=28)

Table 3 Effect of EUOE on activities of liver tissue GSH-Px and CAT in trained rats (n=28) U/mg
21 %] Group GSH-Px CAT
4%t BB 4 Sedentary control group 39.8641.71 21.2240.78

iz B XF 4 Exercise control group

B 325 4 Exercise with medicine control group

27.2241.0944
32.44+1. 1244~

16.5140. 8244
19. 8642, 00AA~
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2.3 w{IRE X IE L% KRAFELR GSH,
MDA 2Rk miEF GPT FER N
KABR BIHMAGHRRIFHAL GSH & &
BFEE TizshX 4 (P<C0. 05), % iz ) X} I 44 FF
B 12,19 %, Wi Ik T 4 o6 B 4L (P=>0. 05) ;32 3l

220 MDA & BRI GPT i ¥E3 8.3 1% T 12 30
XPREL (P << 0. 05). %18 3 % HRAL 0 B FRe T
12,34 %601 22. 24 % ;i s N 25 40 MDA & & K32 5
XL MDA & eI GPT % M3 3% (P <
0. 01) i T2 5 X 20

T4 HAERYMIEZHIEXRIFAL GSH. MDA @8 Kk IiE GPT iFHH 2 (n=238)
Table 4 Effect of EUOE on contents of liver tissue GSH, MDA and activities of serum GPT in trained rats (n=28)

4 3 Group

GSH/(U « mg™ 1)

MDA/ (nmol * mg~ ") GPT/(U -« L1

X B 4H Sedentary control group 36.5412.86 10.22+1.21 38.1846.67
18 3l xf iR 4 Exercise control group 30. 6143, 894 13.55+1. 2144 56.88+10, 1544
B3N 25 40 Exercise with medicine control group 34.34+3.27" 11.88+1. 2544~ 44,23+6.08"
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Seger) )12 I N e B B B O O 61 B
(129.66+32.78) min, iz s X A (Hl iz sh &=
738 (4 WF A S (105, 34 4= 10, 22) min) FE K T
23.09% . 2= St i 2, SR B AL AR R B A — 5 1 B
W97 VER]

3 B
5.1 HMERYSREWEEEM GSH S 81
X%

WU A AL B = B A 3 25, B 4804k 4 1 Ak 1
(SOD) i A AL & B (CAT) 43 B H Bk ik & Ak 9 s
(GSH-Px)"" . 3% 3 2 fiff 1% == 22 2y FH 2 T BR AL 1A Y
14 e AU B B8 1 B Pl R R o A A A T R A A D
Xt LU 0 . KR EE A2 sl 2k R BRI =2 T
K R QR kb FE AL 4 ey H b i B A Ak
A3 % BT AR B R 45 7 A AR B AR AP VR L (4T A Ak
it ) 355 1 A AR A 3 R KO s AR IR T AU A0 B R 5 OE
WU HEBREER AL, AR ER.E5
2 g0 KR BUF4 40 T-AOC, T-SOD, Cu, Zn-SOD,
Mn-SOD { P ¥ i 2% sl il 1 3% = T2 s X I 4, 5%
AR EAL TS T 25.41% .12, 72% ,11. 63%
H18.59% ;32 sl Jin 25 4 K RUITF 4141 GSH-Px,CAT
T PR S sl B2 20 5 T 19. 18 %6 H1 20. 29 %%,

GSH J& 43 bt H Bk ok 4 Ak ) i A % 1 Ak 2 g f
VHERBEYZ — HAGH 2 FER, —Fh ik 5
(GSH) , —Fh 248 AL B (GSSG) » 24 LA I 57 1)

&I, GSSG A 8 i 5 GSH., X4 JiF ik GSH
ST B, GSH-Px 1% Mt 23 Bl 2 ik % 3 4k
ERGIOSEE S Y- AP = R A ap i IR i
fi. 74 GSH A& & &4 53 (—SH) , W] LUK #
bR b TIne . AN ST S R R UL AR A R ER IS
K B iz s I 2x K BRAK N GSH & 2 585z 3l %) B2

T 12.19%.,
3.2 MMREME MDA 22# GPT #HHXFR

A YRR A i R G R A By R A R B A Y
Gy e s FE W R 22 O 180 R0 B 7 2 (PUF AD 4 46 2 1Y 4
MR 75 o Ak, B & R 2 — & MDAMY,
MDA &5 AV Ko+ Lk ELB, B TRTH
PUFA S AbH 45 R RS 25 11 43 32 36 11 1 200 B Pt 14
SER B IR o K BE I 2 R RO PN O AR T
AR A AL R GG , MDA PR £ AR B 45 R
MR, R iz 3l 2k K B4 20 MDA & & °
(13.55+1. 21) nmol/mg, Ifi iz 2l i 25 41 K B 41
41 MDA & &4 (11. 88+ 1. 25) nmol/mg, iz 8 il
AR R4 40 MDA & it 35 1 2% T 128 3 X #E
H BT RA TR T 12.34%,

iz ) ik B — 5 5k B IS L BT | I T T O A 1 B
BT E 2 W R BB R W 12 Bl i S 2 5 A R i
T BTG R I AR A . A [R) I 355 0 P A8 Ak RT s E
PR . N ) 2 AR TN IR 4,
HLAERF e 2 3 P d i o 24 21 2 40 i ™ S 4 40
IR BE T 25 D9 5 22 6 BV DA 20 L PR R ik A I
A5 0009 A T 2 i 0 M T BR s R R A
TR0 %) 5 vy 32 2y A A foff 40 i 48 A 0 0 L B
PR SR | LT A D B S B R, DR A I R
P 2 Fil iz 2 B 2 v 8 45 TR e 206 A A T JOE 95 43 1
PRaG A ARBF Y 45 R R, LR KR GPT
Tk R (38.1846. 67) U/L, KR EINZ K B GPT
WM (56.88+10.15) U/L.iz syl KR GPT
MR (44, 23+6.08) U/L. iz s 245 41 K R L35
GPT I 1 & 35 Ik F iz sh 6 B4, 3038 2 6 BEZ1 R %
T 22,24 % . UL AL A B O BT G AP IR 4 ) g
3.3 MMRIYWSEHEHEBERNBENXR
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