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Abstract

Objective: To observe the effects of drinking hydrogen-rich water before and during exercising for two months
on erythrocyte indexes and inflammatory indexes in rats, and to analyze the protective effect of hydrogen-rich
water on sport oxidative stress injury.

Method: Forty male Sprague-Dawley (110—140g) male rats were randomly divided into four groups, control
group (N=8, C), exercise control group (N=12, CS group) Hydrogen-rich Water group (N=8, H group), Hydro-
gen-rich water exercise group (N=12, HS group). Rats in group C and group CS were free to eat and drink
water. Rats in H group and HS group were fed freely and drunk hydrogen-rich water for 8 weeks. From the
fifth week, rats in CS group and HS group were subjected to moderate intensity endurance treadmill training
for 4 weeks. On the next day after the training, took blood from the apex of all rats within 24 hours and sep-
arated the serum. Serum oxidative stress indicators (MDA, 8-OHdG, 3-NT) were measured. Antioxidative param-
eters (T-AOC, T-SOD, CAT, GSH-Px) were measured.

Result: (DSerum levels of 8-OHdG and 3-NT were not significantly different among the groups. Compared
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with the control group, the serum MDA level in the exercise control group was significantly increased (P <

0.05). Compared with the exercise control group, MDA of Hydrogen-rich water exercise group decreased signif-

icantly (P < 0.05). @There was no difference among the groups in serum T-SOD activity. Compared with the

control group, the serum CAT activity in the exercise control group was significantly increased (P<0.01). Com-

pared with the exercise control group, Serum CAT activity, GSH-Px activity and T-AOC level were significant-

ly increased in the hydrogen-rich water exercise group (P<0.05).

Conclusion: Exercise stress induces oxidative damage to the lipid in rats. Long-term free drinking of hydrogen-

rich water can significantly reduce oxidative damage of lipid and increase antioxidative capacity of rats.
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1.1 SRR

BEH 110—140g 377 2% SD MEPE A fL 40 H, fdb
R AR R B S g D AR K 120,37+
6.71g. K ZKPARMEMG S P i e} 53 98 1 5%
BoE4 X o KBRS NIR B 25+5°C, A X B
50%—60%, B RIEHR 12h, il XU R 4F

B AT A E KUK, # it Sk iR
4h )5 HUE 12h 5 B A S AR PH L A R
HLZ (ORP)fEHL L 1.

F1 AREEES/KEXRSE
CEVIE B R 2K 4hJ5 12h 5
S & (mg/L) 0.83 0.76 0.31
A (mg/L) 33 2.9 3.6
pH 5.93 6.06 6.38
ORP(mV) -116.7 933 -108.7
1.2 SRk
121 SEE A K MEFR 4R 140 R BB R %
FXT R (n=8,C 41 ) ;iz sh X FEZH (n=12,CS 4 ) ; 1k

WA KH (=8, HAH ) ; Ik 5 Z/Kiz 34 (n=12, HS
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Jor TR RS2 A 4 R C 4H . CS R BLA ik & Tk
Ko HAH HSHRRAMKE, KHEZK, BKRS
£00.16:00.21:00 45 K R fUkM e 4R0R}, 38 2k A6
BE s ZUK 4h | 12h J5 1 AR E SUK P AR
IR DL, 3 R SRR ARIE K RURE IS 3 B 2 1 &
S, K 8:00,12:00.,16:00.21:00 1 MR 73 v 1Y)
BEUK, LB R rE 8 R . BRSO % T
Tt L2 2.
122 KREWRKIEO LR TR G , E 22 S KRBEHLKE
1R IEHAROK A 128K AR R B Aok it
7 8:00—12:00.,12:00—16:00,16: 00—20: 00,
20:00—=8: 00 i [A] B , R HR B4 il i & 20K &
Jy3.86ml,3.35ml,2.11ml,39.26ml. 1F % KK 2H K
B 4 > B 1) B B AR K S 43 0 O 4.15ml, 2.91ml,
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P TR
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SPSS 17.0 #AF b 345 SR, i s LA Bl s
HEZEROR . R Ry 250tk e di i) 25 5%, &
RO B G OUT SR A BRI R Oy 250 i S SR R g
() LSD (/N 25 22 i) A T M ) 2 8 LK,
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2 #R
2.1 AR HIR BRI AL B B s Fe s

BRI 2Ry 2553 B 4 SR B R RUIML T 3-NT . 8-
OHAG o &2 5 . k3.
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PRI 225 . N4 s .
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LA AE AN o« 548 AL A L, 12 B X e
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TP R E TR (P < 0.01) ; Siz sl X BALA EE , #h FE
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®3 SEXRMBFBEWABIERLE (k)

—
Ak
N (o} CS4 H? HS4
Wi b il i i i
MDA 20.16£7.07 27.90+11.74% 22.11+7.02 20.26+3.43%
(nmol/ml)
8-OHdG 11.92+0.40 12.10+0.46  11.63+1.29  11.88+0.33
(ng/ml)
3-NT
208.04+50.74 225.34+55.61 260.50+73.94 225.65+95.18
(nmol/L)
H:DP < 0.05, GUFEXRHRAM L ; @P < 0.05, Hiz slixf A L o
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CAT @ 23 6]
10.3045.23  20.23+7.17% 44.01+23.8%% 46.86+35.042%
(U/ml)
GSH-PX 1 3710477306 45£33.98442.14+44.60" 431 93+44 98"
(10U/ml)
TAOC e 30i364 16734244  17.85:4.14  24.04411.41°
(U/ml)
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3 g

DNA % b 1isbE S N C-8 1.5 3 5 - OH I
H202 i X 1 & A Ak, AR B 4 8-F2 3k Bt 41
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ST 8-OHAG /K F-3c A & AE b 5 e A8, 3 Bl i Je
iz 2y W 1A b 75 B Sk % 4 JR R 7 25k BRI 3 8-
OHAG /KA A B E . 456 DN 43
BT, W] B2 th T DNA A0 3 5 A 13 kA e i
JiE | 19EIZ S A B E AR RS T, A
JE it 132 35 R A AL L 3 DNA Y SR Ak i 54
XFEEES Wl ReSE 4 A IR )E R A Stk
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B T 2 R A Ak T B A S e, T AN
JHL R4 R A% 30 I S RS R R i X b A 2
AR 25 AN AR T BT, LIRS R I 2
P TT P A S Ak 32 2 R A A A N O L R S LR
BT LSRRI, 4 JET 7 )0 vk A Bt 33 H ) 3-
NT & G AN K, #b 7 5 Sk ILTE H 3-NT 5 &
S I AS B, S AT SR SR T AR I 0 PR 255 58 L
H—E AN . ARG oW T2 5 A K
() 22 JCANEL A [ R (PUFA) , PUFA HP %) 0K TN ik
P SR TG, 75 5 8 ROS R &, TE iU AN
PEWIR ) H 3, X A= MRSt o R i 3 . R, A
P L A8 7= ) MDA 5 5t 1] s AL 9 i o2t 4
PR B (14l s AL 32 1 phy SR s ) 460 43
BEo Stk TR g SRz, L HEE B
LS P i 2 24N i s bR 75 5 & HE N I
oA R, 8 JH U138 2h B KRR S IR IR B
JE Jik A BRI H MDA, 34 A 1945 18 25 T8 I
B AR A FHE 2 F 17 MDA KF™, ROS A7
{13 I S IV B L 200 i 32 S A4 43 B LA PR
AAb-PrEb RS T R FEE EAE R, ok aT A, A
P JE7E T BOUIR S A A A5 47 1 1] B ik & ML AR BT S Ak
ARG EH . AW R, 4 J5] 58 B i 1192 3
Je s KU MDA 5 8 B 300 . 38 3 K as 3
HIIa) N T B SRR 2 A 4 RNt 732 Sl 2R | kS )
MDA J}i& , 85z sl 8 Ak B g B A A A 43
55 DLAE B K R LA SR I 3 A 1 A R —
S

T-AOC A LI 32 15 B 1 FR 56 R P 4 L 53 i
W E AW Bk B E R &R B T = kiRl
PrEALVE A, 2 Rk i i LA BT S AL R G DI RRAR
MILEAFhr. GSH-Px FEIFERMLIANG SR At Ak
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Y. B HEIE I, GSH-Px 1& P52 M3 sl 5Lt a]
(R SE I, WEE BT TR o R B P A R BE IS Bl 15 K 30 K,
JHE GSH-Px % CAT & PE 35 8 4 Tt &, i sl 55 45 K
Ji W)z 380 Jg SR, AR BFFE A5 AR R, Kb
& 2UKia sh gl K B i GSH-Px 16 M 2L & T-AOC
B HZ B0 IR B 2 T R XN S A R E EUK R
BT A 0 S 2 G AT R e
CAT REWS I A 1 S8 Ak &0, 72 At i == & 7y i I
HA P S B iR L  adSh FEfD . ARIREE
WSS R 18 3 20 K BUMHE CAT 16 Mk 1 2 &
T, 5 PR R A e —8. PR, —il
Pl PN AP I i, AR & 2 S I 5 o P el AR
FRBH P, CAT 1613232 s A I B i (22 if
(K AR 25 SRR I, BRI T 85% f KIR4A 2 A
P32 80 Th JFE1 T 6 2R B .6 AL EMfERS , F5&iiz
g 18,328 3 T s W5 3h ML CAT 36 Pk 2 2% 7+
11, 24h J5 CAT 1&PEA SR 1B 3 = F LA {E™ . CAT
15 SOD ., POD H: [] 4 Jiki A= 90 14 A 114 1 1 4 B A0 1
Gt AR S A5 R R B 32 Skt BRAAH 2ot IR
ZH R R CAT 1 Pl 8 25 T, WT RE SR HLAE PR 4
AR STINA A FANA T
SOD & —F & & @ T R 16 M i, &
AR A B RARTERRT . Azizbeigi F™ %
BT F3 N BUBHIIZER K 25 A I G ml DL 2 4
21401l SOD &4 . Baghaiee %™ 5T W~ , HH4F
B FEE KL 50% 55 K0 R Ml 532 51 40min, 5} JH 12
4K, iz5 4 )G 3% SOD-2 mRNA F£ik%AH &
TR AR SRR L 65% i K0 #5428 5 50min,
4 JH)5 , ML 7% SOD-2 mRNA A i & &2 255k
HREECRIE SRR | 6 Al it I Uik I 25 g 2 HR TR R
UL Cu/Zn-SOD 1 Mn-SOD i 1, 7 H. @ 4 5 .0
WL Cu/Zn-SOD mRNA , Mn-SOD mRNA A £ ik .
SR, R ZEAEI I R B, R4 T 6 JRI e Uk I 45 0 it
AN L CuZn-SOD i 14 # & % FF % , CuZn-SOD-
mRNA ZKV-T6 g 481k . DL w5 R B2 gt vl
A JE SOD it 221z g sg M EEL N 2, I Hig shxf
AR 270 SOD 3k i 52 i H B0 22 S0 o AR RS
R R T-SOD {4 1] bh s ey i 25 55, 7T
A8 5 A W 58 18 FH 0 32 8l 7 58 S AS T 4 T 25 7
SOD J=H: ()32 Sl W AFAE— 8 25 57 K
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