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[(WE] BH ®HiT35aKTKAEBBHEEEF(NAFLD) #9432 4E A A L T, FHiE % 150~180 g SD X & 4
BERAT S o AT B (Ca) NAFLD 28 (M 40) GEEH BT+ 3 &ka[(M+H2) 4] § k@ (H2 4) .54 12 2;C4a
Fo H2 A FAA R MAfR(M+H2) AL FHAEAH + £ F %10 mg/100 g A1 FE 4 20 mg/mL, & 5 X 1 KO R FZ I KR
NAFLD A ;& & R E 8 FB S MMpitR 4 R, HE £ & IR AR R B A MRS 5 20 A B A & 5 R ;R A 4L
Gk &K RN R B R B A LA B (ALT) . & =& (MDA) K F & A B4 B AL B (SOD) % M % 9 Bl A, & 4% 4
KM HAEHAEEK(FER4mL/D, EHAEHE EKER 4 mL/), EEMEEES 24 d B, IR X 42 I8 2% 8442,
S m K RS A 2 ALT MDA AF & SOD &, &8 {2MREESHAB. HELEZF . MAsf(M+H2) WML A XD
REW M =H,Cufe H2 AR MBS EF  ABBE0; k2.5 Catar.Maf(M+H2) 4 ALT.MDA
KPR F S FH(P<0.05),50D FH 2 FBAK(P<0.05), #4EpAEB kg aKk24dE, HEF &2 +.(M+H2) 44X
BIFA BB HR oA 0. BT ERBESET ARERG MAXITFBRAR —F A LR R AR ZEALL. A
Be W B I T w5 M B ik en 7.5 Marksk, (M+H2) 4k A+ ALT.MDA & F K4& (P<<0. 05),S0D % #
¥ & (P<<0.05);425 C ik, (M+H2) 4k AP ALT MDA K -F 3 & (P<0.05),S0D # M K44 (P<<0.05), £t &
H LKA NAFLD A, 5 a k&4 ®st kK X NAFLD A — 2 &P 4EA . A T s 5 A KR AERAR X,
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Hydrogen-rich saline protects against nonalcoholic fatty liver in rat”
Zhang Jingyun' .Wang Yuehui' ,Li Jiawei' .Mao Jie',Qin Qizhong*”
(1. the School of Public Health and Management ;2. Ex periment Teaching Management Center ,
Chongqing Medical University ,Chongging 400331, China)

[Abstract] Objective To explore the protective effect of Hydrogen-rich saline against nonalcoholic fatty liver and its poten-
tial mechanism in rats. Methods Furty-eight SD rats (weight:150—180 g) were randomly divided into control group (C),non-al-
coholic fatty liver group (M) ,non-alcoholic fatty liver+ Hydrogen-rich saline group (M+ H2) , Hydrogen-rich saline group (H2);
group C and group H2 were fed with conventional breeding,group M and group(M-+ H2) were fed with high fat diet +Terramycin
(10 mg/100 g. B. W, time/5 d,intraperitoneal injection) to establish the model of nonalcoholic fatty liver disease in rats;four rats
were randomly selected from each group after consecutive exposure eight weeks, the pathology characteristics of liver tissue was
tested by HE staining,and observed that fat cavitation symbolized the model established successfully. The content of alanine amin-
otransferase (ALT) ,malondialdehyde (MDA) and superoxide dismutase (SOD) activity in each rat’s peripheral blood was tested by
biochemical methods. From the ninth week,each group was starting to be fed with conventional breeding, group (C) and group (M)
were treated with normal saline (4 mL/per/d) ,group (M+H2) and group (H2) were treated with Hydrogen-rich saline (4 mlL/
per/d) ; by consecutive intraperitoneal injection 24 days later,observed the change of the pathological features of liver tissue and de-
tected the contents of ALT, MDA ,and SOD activity of peripheral blood in rats. Results After eight weeks, the result of HE stai-
ning showed that there were a lot of fat vacuoles in the pathologic section of liver tissue from group M and group (M-+ H2) ;in con-
trast,there were no fat vacuoles were observed in liver tissue from group C and group H2. Blood tests results were showed that
compared with group C,the content of ALT and MDA significantly increased in group M and group (M+ H2) (P<C0. 05) ,and the
SOD activity was significantly lower in group M and group (M+ H2) (P<C0.05). After Hydrogen-rich saline or normal saline in-
jection for 24 days,the results of HE staining showed that only few fat cavitations of rat liver tissue in group (M+ H2) was ob-
served without obvious damage of the majority liver tissue in this group; whereas in group M,a lot of lipid deposition account for
more than half of this area in these liver tissues,and the liver cells were damaged distinctly. Blood tests were showed that compared
with group M rats, the content of ALT,MDA decreased in group (M+H2) (P<C0. 05) .and the activity of SOD increased in group
(M-+H2) (P<C0.05) ;however,by comparison,the content of ALT,MDA fostered more in group (M+ H2) (P<C0. 05),and the
activity of SOD decreased more percentage in group (M-+ H2) than those in group C(P<C0. 05) ,respectively. Conclusion Those
results suggest that the model of nonalcoholic fatty liver disease was successfully established in rats, Hydrogen-rich saline treatment
has certain protective effect on nonalcoholic fatty liver,and its underlying mechanism related to the antioxidant effective of rich hy-
drogen water probably.
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Rt NATTAE 38 K- 19 A 25 32 o 3R 5K 1 18 7 T (nonal-
coholic fatty liver disease, NAFLD) (1] £ 5 28 & 4 84 0, it A
NAFLD 8B 05 F 2 ik 204, NAFLD B &4 ™ H W 1
B A U BT O 0 S AR PR S R L B R e
JICZ TR B T A T X B N 2 Al R Y A 3 T A ]
B, EEXE NAFLD % 2 (09 48 56 L AF 58 B 80k 2% AR 76 i
B A S AR B BL i AR BT A 3 LR Ak I IR R S
AR RAT o 2 UL R T X B R i B A Tk R
SR A2 NAFLD &k id 2 i i G 2Ry . [tk BOA 50 R 6k A
THBR 4 A 5L 09 W T AT RE 2 BT vE NAFLD YA 280 T B 65 1t
& UK (hydrogen water) 1 {14 & 0] A2 2] 3% £ M Bt S 10 A T R
RAEVE R - TR I SCEAT 5 Tk 0 R BB /N AR, R,
B ST A T N I B O I R A b & R @ r KR NAFLD
AT 3 Ao A T A B A A R BRI R I i DY S R A B RS I
(ALT) T4 Z B (MDA) 7K F 8 A 1 1B AL il (SOD) i 2, WL
SER BRI AT 119 21 295 B2 R AE , TF 55 55 &K X NAFLD () B i
FE I B ALH Sy & K TE I R _E e 1 3 AR 2 4 3
1 ME5FE
1.1 bERb EHC A8 FE i ZuMEtE SD KA. f4 i & 150~180
g, 5K BE B K 2% 52 56 sl b0 48 L L3 7T HIE 5 SCXK i)
2012-00017, #r eGR4 o] HIE %5 SCXK (i) 2012-0002 ], 43
FEC4 F/98) . HEAROK IR (24 22)°C, 12 h oG BR, B G 32 &
(8:00~20: 00 B, W HIE ML MR SR 1 MG A T35, Irf
B BRI S W e 2 ok . SOD w ot @t A ) L
BIF (A= 7241 5 201501015 525 A001-1) ; MDA g 5% 8 i 2E W)
LR (77415 201409235 88 5 A003-1) 5 ALT 3 5 & (il
REOPELEAYBE R OGA RS A G &S,
20131113218 D) sy EF HEE MR + & R L W FH 256 R A
(=S :120201)

1.2 Jik

1.2.1 Wil R R g~ AW R AR A ¥t % SD
KB4k 4 4, Bp X B4l (C 41). NAFLD 4 (M 41).
NAFLD+ &S /KHAL(M+H2) A ] & 2 KH (H2 4 . 54 12
FUsC 4R H2 2415 MU 37 M 2R (M -+ H2) 41 DL g 1
W 5%, 4% 10 mg/100 g FHyE S + 8 2% (20 mg/mL, &5 K 1
YO, F 8 I JE A A E 4 H A HE Je okl AT ik 21 2
HARA , DLWLER BI0G I 25 0 R AR 7 R eh T 4 9 Ak, & 4l
Y H IR FF 0 A ALE B v S AR PR K R 4 mL/dL R PRAL IR
A G R ARV E Sk IS 4T 24 d,

1.2.2 EFEUKHE S BOCmR07 0 0, 44 20 B 2l i Bk 5 7
BRER (2. 5 mol/L) Sz N il B i & <3l A R W 7E vk K i
0. 9% A FRERIK 6 h LUK B i A1 . 5 20K 30 JLH 45 .

1.2.3 SR NE K B0 AL (LXT-TIB, | g 42 52 Rl 22 {45
HED s 4K 2% (ULPYS-210, AL A0 #8 2Bl 5 A IR A A ED
TR VR A A (XW-80 AL ¥ 11 T HoAk DUJR A% ol 385 A PR 2 /] 5
FED s 7] W6 6B i (722s. FiERT BRI 2 A IR A R L
ED 52k A 80 A4 46 48 B7 AL (PVS-2018, b 5 3% B35 £ R A BR A
Al U ED 5 ¥ R A JE AT AL (KD-2268- V1, 4 4R il 4%
WA RAHE L PED,

1.2.4 84RO KRALSERT . R A & Ik B AR i i
WS 20% S RH 5 mL/kg BREE K B O HER M2 2 mL &
. Rif)5 37 CHEH 1~2 h J5.3 000 r/min, 15 C, &L 5
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min, B35 WA .
1.2.5 AP (HE g 60) 240 HE 34 (@ i 75 i F2 K
FikSHE CH 0], SARRYBAF LN AL (A 1 cm X 1
emX 1 em) , B A 420 F S VA T 1 52 45 RO AR o 41 41k
TR 10 f5) SEIF 48 75% ~100% Z BB B i 7K . 79 A I 2 1
THOR A AL A AR A R IR ) A
1.2.6 ALT.MDA J SOD & #: kil HCK B b 3 W& 3%
ALT 00 & Ul B 448 F2F A 8 A 40 I AR ALT 7K F-.
TR BRIV T3R5 & 7™ A% 4 IR MDA 3 R & U B B 454, FH AT AL
JEAr G B TR I AR A R G BE L T S IR MDA ) & 1 9 B 3
B MDA &, BUK BRI R 7 - 7 4% IR SOD 35 & i
5 R A AT 0 S 43 ol O BE T A6 Y0 AR A I S B L 5 HR 5
WL SOD iF 2k .
1.3 geit2eab 3 SR SPSS21. 0 e it 8 #4740 b7 . 1 1
BERFRA T s FOR L e AT DT A 00 RN I A A B A BT
HUH R I 22507 dLIA] 25 5 ] SNK-q 2K 55 LL P<<0. 05 24
ERAGIFE L.
2 & ®
2.1 — Ml 7E 0~8 JAl NAFLD K ik A6 i A2 vp . C 41 An
H2 g1 R A & AR 3R IE 3 s M 4L (M A+ H2) 41K B 15
HIIA L B0 L S WO AR AR L B 5 B S D B A R EROK
W BB IRTCOEE, A LRI 2. £% 8 A&
8 JE 24 d R TR S R EUK AR B E K G AR L C LR BUE K
Fe A= 1R B0 1 B, H2 21 76 0 i 3 8 S0K I B0 R IR
1~2 h i shiE & s M 47808 2% . (M+ H2) 41 K UK i 3 5
Ja s AT R BRI ZL A B . 45 K BRAE B A S A R
BRI AR L3R 1,

x1 BEABREREER (TL5,8)

! 0l (n=12) 8 il (n=12) 8 JE 424 d(n=8)
C# 176.21+13.35  268.36+16.53  293.92+24, 13
M4 169.334+14.28  286.33£23.68" 317.35424.95°
(M+H2)4]  172.264+15.53  289.63+£24.28 321.36426. 65

H2 2 178.184+19.69  272.06+18.33 310.28+421.23

#;P<C0.05,5 C4lhix:": P<<0.05,5 M4 [lL#,

2.2 JFMERHEAERE KRR AESE 8 JH L C 4 H2 44 kR
JFE 2 B IR 20 5, (0 RE R M . L B AL BT e, M AR
(M~+H2) 20 K BUIE I 8 A R i 7 20 20, JHF U €20 356 3 g IR
J5 b g B A B ) R L A B R K A R IR DT R . HE
et fg o . C 400 H2 21K BRURF HIE T /0 v 45 40 355 WG » 400 M0 2% 4k
G S L BT I 58 T8 R 0 400 JC W SO A L A% A5 A T T ML
(M+H2) 2 R BUFIEIF Nt 43 AR I R AL, R
AN [ 1) 3 18 P 440 0 I 7 e S T L RN AS S 1 g 0 7 3
M BE CE D, A KSR SUKE S 24 d 5, C AR H2 4
JF A 2R 55 40 5 5, A i SR HEZ B 5% L S 0 40 M G P B
A5 G LE R MT . (M H2) 2K BT IE IS B A0 A B D 3650
RE Wiz, IR ST I SE IR H . A 258 5 1 40 fifg S B i B4
AW . M AR BT R 8 ZEL, — 2k D b XI5 g
0 IS M B G , A I i B N A M A R R O B R L A
i A 4 4 1) L 3

2.3 KRIMBALKEN %8 A, £ HmiEEhEnrs.5C
M A F (M+ H2) 4 ALT, MDA 7K 8 2 F & (P<<
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0.05),SOD &P B ZREAL(P<<0. 05), L3 2., ¥ &L 4t 4 71
Hokeia Ak 24 dJE. 5 CAL A .M 4Lk ALT K7 8%
THE (P<<0.05); (M+H2) 41 ALT /KF 8 F KT M 41 (P<
0.05);5 C4l5 H2 A b# ., (M+H2) 4 ALT KEE R TS5
B X (P>0.05);55 C 4l . M 4 f M+ H2) 41
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MDA 7K F+ 55 (P<<0. 05) , H. (M+ H2) 44 i MDA /K F 1% T
M4 (P<0.05:; 5 CHHK . MAE M+H2DH KK SOD
TP BB IR (P<<0. 05) , H (M -+ H2) 4 K Bl SOD i & T
M 2H (P<C0.05), i3 3,

B 1 %S BEAXRIFEY F (HE, X400)

®2 SEAB/AMF ALT.MDA K FER SOD iF it
BEg (Tts,n=8)

2531 ALT(U/L) SOD(U/mL) MDA (mmol/mL)
c4l 41.49413.32 246.76£18.79 2.5540.13

M 2 87.43422.95" 121.90+16.49%  4,6940. 37
(M+H2) 4] 82.93+18.55%> 124.38+18.45>  4.59+0.61
H2 4 41.23412.35 247.14%15.50 2.5840.17

@, P<C0.05,5 C4{ 4 ;> P<C0.05,5 H2 4l #%,

x3 SR +24 dFAMFT ALT. MDA 7K FE K SOD iF
k& (z+s,n=38)

ki ALT(U/L) SOD(U/mL) MDA (mmol/mL)
cH 40.78%£25.11 204.28+25.59 3.51%+1.19

M 4 198. 00470, 64¢ 84.17+48.76° 6.1941.27
(M+H2)4  102.79+£37.75> 158.00£26. 63>  4.83+0.57
H2 4 64.39414. 37 218.42+18. 30 2.8870. 54

4. P<0.05,5 C4l % ;. P<<0.05,.5 M4,

3 it e

NAFLD & —F it A A fe 5 7 & A 5™ . NAFLD § %
ARG i) £ 3 B IR 2R 58 L 38 55 0 kool A R Ak L 2 Bl L TR
GE g S NG I e 2 L A L SR I ILRE B B R RIS A
HHEIRBERE Y[R I Bl A T KT B TR R A
AR, 32 NAFLD R AHEE BB 2N i 848 A9 2155 75 40
B 5 R D2 . NAFLD W] % & 4 B8 i 4 iF 46 (NASHD | JiF
Yl JFRE AL, & K RN T M (HCO e =1, &
95 TR R TR R S 2 T R 45l NAFLD fir 3t HCC H il
TERFEEIE Y . M A BEIT K41 i LG I7 NAFLD fi 3
2. NAFLD B BN fi SR 1 = K 2 — 0

NAFLD (B 16 0F 5% 2 B 24 i 16 16 09 2 22t

7E NAFLD Br8UR JE# 45 o, ALT 2 —F U B B2 W
o o g K S WY S e M A 8 4 9 R DT, SOD & )T
TAAE T3 A AR 40 o — Fh 209 ROS 7 BRI R 1 41
bt AL RE F1 , FE ML Sk T AL oA B B S A E
FHES . MDA R B B He I P9 ARG B AR A L 38 T R 5 A
FEAE N 2 L AT A0 M AR R A AL R A0 M S5 0 R 5 Th BE R
FL0T ] L AT 2H 4 SOD Hl MDA B itk 725 -t 2 5 BI85 T B9
WEEEE O B KR A AT 3 B B AR
RAEVE T [ S R SR R RO RN R . FEAR
LR AT RREATEKE B 24 d 5.5 MY, (M+
H2) 4Kk B 3 ALT F1 MDA 7K 3 F& {6 fil SOD 3 o4 1 25
(P<C0.05) ;3% 5 SCHR IR 38 & S0k T 790 AE % 34 40 K 5 BE /9 Bt
FAALRE T e — ™, (A5 C 4 . (M+ H2) 41 % MDA
FUALT /K f SOD i PR, Z 7 A S it % 3 L (P <
0.05); X#ER(M+HDH KRB RWE R EF K- . XA fg s
A T B UK AL BE A B ) A 6 A R — B BEOR .

ARSI, wESKAEE 24 dJF . 5 M4, (M+H2) 4
BRI A SR 230 6, ot 8 A B s SRR T MR U S M D L B UE
0 A AT W 20 3 43 A G I U A R L B N
SEHE RS C ALAH Lo . I Z HE A X 5 . JFF 40 00 1 oK 58 42 Wk
B A MG 8RR . (MAHD 45 M 4iH LA B % % ./
5 C At . (M+H2) AL H NG b5 i RIKE . B # 2 R 51T
RN (P<C0.05), X 7R & A KX NAFLD 4 — & f# #
fEM .

ARSg L E A KA BE 24 d % NAFLD 4 — @ 375 1
{HL M oA 58 AR IR R, X nT RS B SRR I EK A %,
BT ) P9V T IR RS 45 AR R R B R A
K S A L FE 24 d WA FAE R T NAFLD Fl &R 2.
WA BE G JIEE 58 R A2 . AR gT P, 2B B AR 31 & UK B L
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%% NAFLD % ik Bl ALT, MDA 7K 5 F1 SOD 35 1 & 4 i
9 HL2E AR L R E EUK X NAFLD #3697 42 41 S2 36 46K 4 . H AL
TR BLH A R IEA S .
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