a2k Hoe AR AR K ZZ| (B AB2EMO Vol. 42 No. 6
2014 4 6 H Journal of Northwest A&F University(Nat. Sci. Ed.) Jun. 2014

% 28 H4 BB R 0 2014-05-28  11:34 DOI:10. 13207 /j. cnki. jnwafu. 2014. 06. 029
% 26 H3 B ik < http . //www. enki. net/kems/doi/10. 13207 /5. enki. jnwafu. 2014. 06, 029. html

RH th & 32 BN 40 Xt 15 Bh i)l 2 K B AS [ 2B 21
1:}1.1:\,1{/.7}(:|2HIJ5'/ i)

3\ gl ’ ﬁ}é‘ ‘H—Z
(1 ZRE2Ebe H R BePE Z2HE 72500052 K}%Eﬁﬁﬂzﬁ+ KB B, PP PG4 710062)

Ui ZE] [HY BT FRAZ B (Scepteridium ternatum extract, STE) X2 s 25 BRoC FF B i ey
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Effect of Scepteridium ternatum extract on antioxidant levels of
different tissues in exercising rats

LI Yuan-jun', XIONG Zheng-ying®
(1 Department of Physical Education s Ankang University ,Ankang ,Shaanxi 725000, China;
2 College of Physical Education,Shaanxi Normal University ,Xi’an,Shaanzi 710062, China)

Abstract: [Objective) Effects of Scepteridium ternatum extract (STE) on antioxidant levels of tissues
such as heart, liver, kidney, brain, and quadriceps in exercising rats were explored. [Method) 24 male SD
rats were randomly divided into sedentary control group.exercise control group and exercise dosing group,
forseven weeks of endurance treadmill training exercise. Dosing rats were gavaged with STE 100 mg/kg
daily, while the other 2 groups were fed with same volume of saline solution. Body mass was measured in
the last day of every week. At the first day of week 8, samples were collected from heart, liver, kidney,
spleen, brain,and quadriceps of the exercise control group and exercise dosing group after exhaustive exer-

cise,and total anti oxidative capacity (T-AOC) ,activities of superoxide dismutase (SOD) ,hydrogen perox-
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ide enzyme (CAT) and glutathione peroxidase ( GSH-Px), and contents of malondialdehyde aldehyde
(MDA) and reducing valley glutathione (GSH) were measured. [Result] Body weights of exercise control
group and exercise dosing group were lower than those of sedentary control group,and there was no signif-
icant difference in body weight change of exercise dosing group (P>>0. 05), while there was significant
difference in that of exercise control group (P<C0. 05). The activities of T-AOC,SOD,CAT,and GSH-Px,
and GSH content after exhaustive exercise of exercise dosing group were significantly or extremely signifi-
cantly higher than those of exercise control group. The MDA contents in different tissues except brain of
exercise dosing group were significantly lower than those of exercise control group (P<C0. 05),but higher
than those of sedentary control group. [Conclusion) Scepteridium ternatum extract (STE) could improve
the antioxidant levels of tissues in rats doing high-intensity endurance exercise, maintaining activities of an-
tioxidant enzymes and GSH content,and reduce lipid peroxidation and MDA formation.
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JE 0L B R YINER 5 d, B3 4 A s 4, 2000 oy 15,22,
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DU Sk L BT DK AR B R Kb 3 I T s AR T
—20 CHRRAFHM.

R it ) B < RO B0 B B Y Sk L 21
21t g fin 10 mL ZE 17K /Y B 100 g/ 1 /Y
AP TARHR (4 OO R IRELG AL 6 000 r/min B 15



36 P AL AR MBI A2 4R (A SRR 2 D

542 &

min, T AR RO AE #4500
L4 HRENE

A BONSO-TCS-2000A #I &8 F#¢ T & & & 5
— KRR K B T . T-AOC R ABTS 43568
BV R L B 5 U 37 C T4 mg B 1R
FRER 2 OD,, 81 0. 01 S —A it A AL g Sy Baf
Qo))

SOD 1 1 SR H %5 W2 04 40 Ak 43 ot o' B vk I il
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TR BT 5 SR < bR AR B A s N A L B mg 2R
F B AE min {52 W AK £ Ff GSH #BEFAIK 1 pmol /L
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2.1 STE 31z zhilll % K R4 = 19 % i

HHRBIATEAEMLE 1, £ 145RLEH,
Wi 25 32 Sl I IR) A SE K, 3 21 K RO o o S R #
HIZ 3%t B 40 F13z 3h + STE 20 Kk By 1k 5 & 244K
T[] 3 22 0 BRH s BR T 2 A0 G3 sh ) BRAH 5 42
X FEZH K BRI T #4943 Pk 25 R (P<C0.05), 18
3 +STE 20 K R AR 57 & 5 iz 2l % B A BR AT 2
JAA IG5 A B 25 5 (P<C0.05),
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Table 1 Effects of STE on body weights of exercising rats g/ H
2 531 B 2 %3 %4
Group First week Second week Third week Fouth week

209.50+11.47
iz ) %t B8 4 Exercise control group 212.33%+20.62
iz 3 +STE 4 Exercise dosing group 207.36+17.62

X M40 Sedentary control group

246.67+£16.72
241.004=20. 38
242.58416.17

274.50+15.88
252.50£20. 324
269.45+19.26%

294.67418.99
268.17+21. 224
286.764+20.017

21 51 %55 JE
Group Fifth week

6

Sixth week

57 A

Senventh week

310.00+15. 74
273.33+£23.474
306.32+23.657

G E N IR ZH Sedentary control group
BB XF B4 Exercise control group
iz 3 +STE 4] Exercise dosing group

318.16415. 94
281.174+22. 194
312.63421.79%

330.67+16.06
292.83+£21. 354
326.00+19.87%

B 5% BAMIL . AR ERBE(P<0.05 . AAREFWH B EP<0.0D); 5E3X MAMIL, 2 R ERBHE(P<0.05), # #R2%

Sk R (P<<0.01), F#ERA.

Note: Compared with sedentary control group., A indicates significant difference (P<C0.05) and A A indicates extremely significant differ-

ence (P<C0.01). Compared with exercise control group, # indicates significant difference (P<C0.05) and # # indicates extremely

significant difference (P<C0.01). The same below.
2.2 STEXME#HINGEARZFHLA T-AOC M
I3 . ik 42 B ) (STED X 32 3l Il 25 K BRUAS [ 2 21

T-AOC {lPER R 25 R W3 2.,

F 2 BAHRRBEYSTEMEHINEKBRREAHALR T-AOC M
Table 2 Effects of STE on T-AOC in different tissues of exercising rats U
20 51 L JHF ik ik 4 21 B ik JBe b Sk UL
Group Myocardium Liver Brain tissue Kidney Quadriceps
2 E St IR 4
#ﬁﬁ““'ﬂ 0.44=£0.05 1.1140.19 0.32£0.07 1.7840.18 0.26£0.05
Sedentary control group
1z 7 X BR 4
:%L‘ZJJX.TNVE 0.2940. 0644 0.76+£0. 144 0.314£0.05 1.5240.214 0.1740. 0444
Exercise control group
&5 4]
iz g+ STE 41 0.3840.047 0.97+0.19% 0.38+0.04 1.9340.13%% 0.2140.034%#

Exercise dosing group

%2 R 5 REXT A M, 12 sh X B4 KR
A JIU U M 25 280 O R R Y Sk WL T-AOC R R
Ho i BE AE IE T-AOC B fh 22 7 B % (P <
0.05) ;0> ILAIAE DU sk AL T-AOC 75 1k 25 5 4 g 2%
(P<C0. 01), i 40 21 T-AOC 75 4k ¢ & 3 1 2% &

(P>0.05) . Sizshxf AL, 53) +STE 4K
A 2141 T-AOC ¥y 1 J, Hodboo JE AU IE T-AOC
AR AL S B (P<C0.05) , W HE A Y Sk (L T-AOC
AR A i 3 (P<<0.01), il 441 T-AOC 75 4k,
T EMEZEF(P>0.05), Z#HAKRR T
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AOC KR < B JE = JF I =0 WL fii 21 23 > B g sk
WL 538 B B R B T-AOC /Ny« 5 i > T i >
ik 120 = 0 WL > B 1O 3k L s 32 3l + STE 20 KR T-
AOC K/NFy < B WE = E =0 L il 20 8= Jike pu 3k
Lo 3 AR T-AOC LA I 5 e » B DU Sk LA

BEAE L 45 < 9 b R 3 B %5 B 11k RS ) 4 4 T Ak K T 1 5% ) 37
TR B AL, 2 3 X R iz 3 + STE 41 KR
AEZH L SOD JiE M EAK . HoA I3 (P<<0. 05) 1§
W E(P<<0.0LHER; S X BAML, &

F+STE KRR &AL SOD {EwT s, HA B %
(P<<0.05) @M B2 (P<<O. 0D HEF., FHKAXR

2.3 STEMEHNGXKBRABALR SOD FER  AFHL SOD LRIy .0 WU FFIE > Bl =k
A1) L= Fiki = B JUE
FA R SOD iEvE Rl 3. % 3 £W. 5
F 3 BAMRRIY (STEXEshil 4% XRARE AL SOD iF 4 5 & i
Table 3 Effects of STE on SOD activity in different tissues of exercising rats U

205 IRYiIIN JH ki £ 21 5 JUE JBe i Sk L

Group Myocardium Liver Brain tissue Kidney Quadriceps
LA IR 91.56+7.65 83.5843.89 65.2743.03 26.8841.92 71.06=46.01
Sedentary control group
LZ:Zj]XT"EéE 71. 05415, 9344 68.46+8. 344 51.2244. 6144 19.36+3.914 59.4745.584
Exercise control group
jaz) +STE 41 86.56+7.654% #  73,58+3, 80A* 58.27+3.034A% 22.88+1.924% 62.06+6.014%

Exercise dosing group

2.4 STEXEHINGXBRARAL CAT EFHEH
A
FAKRBR CAT M AL E 4, R4 LKW, 5
BT B AH B L 32 B X B4 ANz 3+ STE 41 K B
ANRIAL CAT iE B AR, HA 3% (P<<0. 05) 1§
B b 25 (P<<0. 0 M 22 7 5 5428 gl v B4 K BUAH 1L
B8+ STE 4 KR4 A2 CAT i, BA &

E(P<<0. 05) B g i (P<<0. 0 PR 25 5, 2wt
ML KR CAT 16 MR B k. B E > JFIE > M 41
Bk L= 0L s s B R R
JUE = il 20 23 > e > i g =k B> 0 L 32 3) + STE
20 R B I A < R = B U > il 4 23> i o Sk >
DAL 3 AR R LLUE IE CAT 3 M & &, 0 AL
CAT TP A%

F 4 PAHRREYSTEMEZHINEKBREER CAT EF R
Table 4 Effects of STE on CAT activity in different tissues of exercising rats U

45 L JH i Jiki £ 23 B JE JBe 4 Sk

Group Myocardium Liver Brain tissue Kidney Quadriceps
2 R Y
%rﬁﬁ““'ﬁ 4.86+0.67 8.7841.37 8.35+0.07 8.81+0. 14 5.62+0.03
Sedentary control group
1z 7 6 IR 4
j%ZjJX.TIMVE 3.1540. 374 5.30£0. 784 5.5440.214 6.7540.374 3.52£0.574A
Exercise control group
g 4
iz g +STE 41 3.5240.334% 8.54+0.88%7 6.53+0.574% 8.0240.954% 4.5840.554%

Exercise dosing group

2.5 STEXMEzillZEXBRARALR GSH-Px iF &
B % i

KA KR GSH-Px {E WK 5, £ 5 K
B, 5 22 0 B2 LA a2l o BRZH R BRUAS [A] 2H 41
GSH-Px i ¥ FEAR , B A W35 4 2 5 (P<C0. 05) ;
6 8+ STE 41K R4 4141 GSH-Px 1% M FR K, B &
JIE2H 204 B 3 22 S A0 o R L M 2E 28 0 S L s
WL TR E 2 5 (P>>0.05), 55 3hx% M4 L,
iz 8+ STE A KA E 44 GSH-Px i t 4 7 &
HA B2 R (P<0.05), 28 % I8 20 A3z 3h +
STE 21K B A [7] 20 20 GSH-Px 1% PE % % 9k i
JIE =0 L= T 0 Sk L= ki 26 21 = "5 0 5 3 sl o B
HEE B < JFFE =0 UL B Y 3k L= B > i 40
g1, 3 KRR L IE GSH-Px 15 Pk & 5 42 #0 Xf

W20 iz o + STE 240 K B UL IE GSH-Px 1 7% 5%
15 32 sh X BR 2K R DA 41 21 GSH-Px 1 P 5K .
2.6 STEXME#HNEARARALR GSH 2EW
A

FKHRE GSH SmAZBfkilE 6, £6 Bx.5
G HRRT LA L L 38 3% B4 Fniz 3+ STE 41 K B
AFHLE GSH & & B FEAK . iz 3 X B4 K B0 ML
GSH &E2 kA B &2 5 (P<C0. 05) . ifif AFHE.
JBE VO Sk WL LB U RN AR 4H 4R GSH & B 28 ik 1 o B 3%
PE2H (P>>0.05) ;1531 +STE 2 K BLC WL i 4 41
A NE GSH & &8 b A 3Pk 22 5 (P<<0. 05) L JiF
AR DY Sk L GSH & 728 Ak 34 T Wi 35 M 22 5 (P>
0.05), Hizzhx AL, z3)+STE 4K KHA
M2 GSH &I m. WA R EH LR (P<
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542 &

0.05), KREARHLH GSH & & HF . % #
Xof HRZH Ay T = fik 2H 230 = 0 JIL > "5 = e b 2k L5
12 B0 BEZH by i = > i 20 21> B Sk L= o0
U338 3+ STE 41 Sy .0 L= figi 25 23> JiF Bk > i 04 =k

U E . <22 w5 0k REZH R 2l 0k B2 R B D I vh
GSH & & f i » GSH & 5 fe IR 019 23 51 2 B Y 3k
L Ls 28 + STE 44 R B GSH & 4 fig i 1 2 0
JIL - f AR A 2 A

x5 PAHFRIYSTEMEHIIERRARALR GSH-Px F MM
Table 5 Effects of STE on GSH-Px activity in different tissues of exercising rats U

25 LWL JF ik 2H 21 =gil3 Ji% 4 sk AL

Group Myocardium Liver Brain tissue Kidney Quadriceps
5 i} BR £
}f{‘%)ﬁ,m!ﬂ 46,32 +£1.45 70.4141. 84 26.0241.04 25.6541.37 26.0940. 88
Sedentary control group
1z B 6T B 4
jézdjxj““'ﬂ 36.934+1.774 54.3042.014 18.52+0. 584 18.86+£0. 184 21.0840.594
Exercise control group
o sy
Ez’ﬁfSTF Tﬂ 44,5240.96% 62.27+7.347% 24.32+1.60% 23.3841.784% 25.3240.61%
Exercise dosing group

F 6 MHRRERHSTEMNEZZINGKBRAREALR GSH 2 EM# I
Table 6 Effects of STE on GSH content in different tissues of exercising rats pmol/L

2 AL JHF e Jliki £ 21 =3 Ji% Sk AL

Group Myocardium Liver Brain tissue Kidney Quadriceps
22N R Y
#%XTMVE 2.9240. 45 3.10+0. 38 3.0740. 29 2.76+0.57 2.75+0.62
Sedentary control group
= B %) B 4
EZjJX.T““(E 2.10£0.314 2.62+0. 37 2.4240. 40 2.4340.43 2.22+0.19
Exercise control group
. 4
jz5) +STE 41 2.86+0.714% 2.794+0.54% 2.827+0. 6447 2.53740.234% 2.7140.47%

Exercise dosing group

2.7 STEMEZHNEXRRARALR MDA 2821
=AU

BHRE MDA S8 NLELT, RTEBR.5
BT B ZH AR LL L 42 2l % B 2H FN s 3+ STE 41 K B
AR Z MDA & &3 E b, 8 s xf g KR &4
21 MDA & B ¥ A B FH P 2% 55 (P<<0.05) 08
B+ STE 41 K 0 I JFIE AL 20 20 MDA 5 5 48
A P22 5 (P<C0. 05) , B i A0 B U sk L34 TG

BEHEEZER(P>0.05., SizshxBAE, iz
B +STE 4l K BRI 4141 MDA & &35 2 T B
S T E L0 LB R AR DY Sk AL MDA i AR
A 2 R (P<<0.05), N4 R TC i & 1k 2%
SE(P>0.05), x4 32 g%t B4 fiz 8+
STE 4 K R AR 20 MDA & it JIK 2 = 19 HEFF
o0 B U Sk WL << B << I 2H 2 <0 AL < B E
MDA 5 #5555 A% 9 2 I DU 3k L S5 5 19 2 A

=7 BAMKRRENYSTEOXMEHIIIGEXRAEELAR MDA EEMF I
Table 7 Effects of STE on MDA content in different tissues of exercising rats nmol/mg

20 5 L JHE v 28 21 5 JUE Jie i 3k L

Group Myocardium Liver Brain tissue Kidney Quadriceps
0w i IR 4
X N2 2.26+0.13 3.09+2.01 2.12+0.11 2.09+0.07 1.2240.15
Sedentary control group
1z B %) IR 4
F%:ZJJX.J“'VH 3.31%0. 334 4,9241. 744 2.92+0.194 2.7340.084 1.54+0. 304
“xercise control group
et QTR 4
iz 8) +STE 41 2.82+0. 4347 4,08+1.834% 2.724+0. 354 2.36+0.17% 1.284+0.197

Exercise dosing group

39w
3.1 STEMEzhil&EXREREH M

HF 5% 45 S W 22 o R A KRR A IR i i
=T sh X R4 Mz s +STE 4., 5% # % R4
FH L 328 B % B4 R R T f B 2 JJ Ak . 5 5 AR
W, HA WS B sh o KRR A — 2
(IR, 32 8+ STE 21 K B i & 48 1k 55 22 i Xt
MRA g, o E 22 5.

3.2 STEXMEzshill& XKBARALR T-A0C
#m

SBTAARE T SR ST R A KT ) 2 AR
bRz — BT E RS SRk ST S Sk e
PARIUR T SR N S SR T NN e DO N 84 N
AN TR) 2H 2T 4B AL B 0 AR T 22 ok BR2H L HAIL ] mT
RS ML TE iz 2 i 72 v S AR 2L, — S B A
AR K 5 IH AR L 24 779 12 3 Je I S B AR e O B
HEMM A T, 2881+ STE KRR 441

i3]
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T-AOC & Fiz ghxf 4], H)H N 21z 8 + STE 41

KEAE STE WAER T WU N BT A 3 i A

X /b o 0 JEE ) OO FE iR B L 5 STE 45 AL b

T8 M B O T-AOC 2 T8 s v a4,

3.3 STEXMEFINZRKBRARALR SOD,CAT,
GSH-Px i& M4 B 5 M

(A1 55 32 ST AL B R 5 0 7 A A AR AR
FH R B e 88 00 P AU TR L T R A B AR T
F2 BB Ry LR AR L 2 R A AR T AR U R (R
RS TR HO 2 #2 v A2 syt . SOD i
P 1 v X 4 4 2ok AR B pl i AR 0 O 0 o
TR 1Y M iz sh I oKk BRI O
PR KR M 22, SOD i 2 B Kk &= A, I AL
O; ML R 5 i R, 3% — 2 1 1 7= 4 H. O,
W Z . Ho O, W] Sy 4 Ja il 5 04 34 J5 55 i
il SOD 3&PEY . BT LA S AL H i H, O, ¥ BE 38
B — 5 BB I S AW A SOD 3% P A 5T 4
IR TR E 1812 8 38 shodd B4R B4 4
41 SOD % P ¥ FEA% . iz 3h + STE 41 kK B4 44
SOD {53z sl i AL T, X & oA STE i
ZFPUA AR E T A R E RS T HLO,
(AR B HLO, X SOD % i 3 %1 7 FH 0 55 .
STE HHi & ALFIN SOD 45 ¥4 i 45 57 1 FH 2 4 5
28 +STE 41 SOD it — P EEKNE. [,
STE M€ HIE AN sEfl 42 8h + STE dl K R4 4141 A
A 35 1Y) 7= A A 31 22 5 o HR VAL 1% K SF- B DL iz 3l +-
STE 41 K R A 4140 SOD 3% P i AL T % # I 41 1
K-

FEHLAAR PN 2 420 fk S BB A 280 b i Ak 20 i v 7= R
fE e E H, O, fff H,0, AR T 54004 200
PR A T A s — R R A
C« OHD ARG 1k A i ZExtan i it . o4t
CAT B T Rl My H,O, 7K FE4b, 78 0] 3824 1fi 41
EAMEAMSHEEATOESF . EEES540
LR it FAREE A [F] D-2 FE R A AL 45— &
A1) 5 A RO T R A1 DK 5 3 L S 4 i 0 AR P A Y
BEPEY Ho O, DU 2] 2 5 OR 49 51 L 1l L B AR 1
AR AR A R R, 128 3h R K RS R
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