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Abstract

AIM: To investigate whether hydrogen-rich sa-
line has a protective effect on alcohol-induced
liver injury in rats.

METHODS: Male Sprague-Dawley rats (n = 40)
were divided randomly into four groups: con-
trol group, model group, low-dose (5 mL/kg,
i.p.) and high-dose (10 mL/kg, i.p.) hydrogen-
rich saline treatment groups. Rats received intra-
gastric administration of ethanol or isocaloric/
isovolumetric maltose-dextrin solution. After
12 wk, these rats were sacrificed to take serum
samples for biochemical measurements and liver
samples for HE staining.

RESULTS: At week 12, serum levels of ALT,
AST, TG, TBIL (65.82 + 16.14 vs 36.43 £ 4.92,
180.45 £ 35.51 vs 110.53 + 18.43, 0.92 + 0.13 vs 0.35
+0.07,1.92 £ 0.34 vs 0.74 £ 0.12, all P < 0.01) and
MDA content (8.04 £ 1.12 vs 3.25 + 0.83, P < 0.01)

significantly increased, and liver GSH content
and SOD activity significantly decreased (78.56
+16.45 vs 135.43 + 19.81, 93.14 + 21.05 vs 181.53
* 30.13, both P < 0.01) in the model group com-
pared to the control group. In low and high-dose
hydrogen-rich saline treatment groups, serum
levels of ALT, AST, TG, TBIL decreased signifi-
cantly (43.26 + 8.81, 41.15 + 8.89 vs 65.82 * 16.14;
130.42 + 11.64, 125.81 + 10.84 vs 180.45 + 35.51;
0.44 + 0.09, 0.38 + 0.08 vs 0.92 £ 0.13; 1.03 + 0.21,
0.89 £ 0.15 vs 1.92 + 0.34; all P < 0.01), and SOD
and GSH activity (162.51 + 28.56, 164.24 + 30.07
vs 93.14 + 21.05; 105.42 + 17.32, 110.67 * 20.51 vs
78.56£16.45; P < 0.01) and MDA content (4.56
+0.98, 421 + 1.05 vs 8.04 + 1.12; both P < 0.01)
increased significantly compared to the model
group. Moderate to severe liver cell degenera-
tion, presence of large and small lipid droplets
in the cytoplasm, swelling of the sinus endothe-
lial cells, and portal area inflammatory cell infil-
tration were seen in the model group. In the two
treatment groups, steatosis and inflammatory
cell infiltration lessened.

CONCLUSION: Hydrogen-rich saline can resist
oxidative stress and lipid peroxidation, improve
liver function, and thereby reduce alcohol-
induced chronic liver injury.
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BH): AR IERIEL S5, Hamk. 2L
B3 B T AL, 3T A K (hydrogen-rich
saline, HS) % X 5B A HEAT 345 09 AR 47 4 .

Fik: ¥40ASDR A AL A = & sf R4,

B, KA ZFHSWE T4, SR ZHSHE T
B RAMEBEER 7 2L RKRAIRBHRE
A PERT AR5 R R RS 20 B34 I LR 4 T B AR R
H 12 wk, 1& 7 ZHS?% 77 2850 3 7 2 HSE 77 41
BB %145 FHS 5 g/kg. 10 ghkgh i, M
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JEEAY: EANRALTFAE FHREG WL RIUTRAEALD PR RS, mRkhE
WA R 12 Wbt Kk R A SR RM IR YIS T FEVE T REE R o 5 et
(alanine aminotransferase, ALT). &85 [y 5 7, A HRMIOBUEAE . A K WA &

(aspartate aminotransferase, AST). & 24L&
(total bilirubin, TBIL). Hid =& (triglyceride,
TG). A4 4 & & =B (malonyldialdehyde,
MDA). & & A 5Bt fk(reduced glulathione
hormone, GSH). #& &AL B B (superoxide
dismutase, SOD)#) 4%, 4L HES &K
LR LT & 5 AL,

HER: B2 whkig R K K o FALT.
AST. TG. TBILK-F3¥ % B EF(65.82+
16.14 vs 36.43+4.92, 180.45+35.51 vs 110.53
+18.43, 0.92+0.13 vs 0.35+0.07, 1.92+0.34
vs 0.74+0.12, P<0.01); AFIEGSHA%. SOD
EME T 5 (78.56+16.45 vs 135.43+19.81,
93.14+21.05 vs 181.534+30.13, P<0.01), ™
MDA 453 4n 2 %(8.04 £ 1.12 vs 3.25+0.83,
P<0.01); HSI& A B 2042 3 7] T8 K R o ik
ALT. AST. TG. TBILTK R #(43.26+
8.81, 41.15+8.89 vs 65.82+16.14; 130.42+
11.64, 125.81+10.84 vs 180.45+35.51; 0.44
+0.09, 0.38+0.08 vs 0.92+0.13; 1.03+0.21,
0.8940.15 vs 1.9240.34; P<0.01); SOD.
GSHE M 238 4m(162.51 £28.56, 164.24+
30.07 vs 93.14+21.05; 105.42+17.32, 110.67
+20.51 vs 78.56+16.45; P<0.01), MDAA&
B % _E7(4.56+0.98, 4.21+1.05 vs 8.04+
1.12; P<0.01). HEF &4 £ 27, BB X K,
FFLR 2R T L & AT mAe T, LT LK
PNR—EfRE R, ERN R @mIATK, ICE X
KmpeiziE; HSIK. S ZHLFAL I &
P K fa iR A AR R SR,

B HSTTA A AL B A L AL,
AT o B, A B 500 K IR BT AR

K HER: REUK; EREITRE, OB SULNE; BER
TEM

FTRE, RE BEE. SEHANASBBHROERPIE
. RIS 2012; 20(15): 1328-1332
http://www.wjgnet.com/1009-3079/20/1328.asp
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LETE 7 B 5%, RS T (alcoholic liver disease,
ALD) L IF R T BT [ 2 R 2 —,
1R [5 S 1R 8 5 N HF b, AL D) & % ik
84%, HH120%-30% AT Ji o AL HIE T
ALDRAIRHLEI A TG R, H Ak &AL
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(hydrogen-rich saline, HS)* VL RS M -4 45
A RS AEH AT 4. A SCE fEld g 57
KU PEWORS TR AR, JF45 FHS T, 4%
THHS Y ERG 1 HI AR AL L.

1 SRIASE

1.1 A4+ 40 -LSPFZ & SD K, /4 #220-250 g,
W B E SR T S A S AT IR A WL SR B )
e R RN ES NN 7 e B U Sy N 28 P )|
W, 12 DGHFERAIERR, brEmEl, 3 B
K, WEE22 'C£2 °C, WES50%-60%. HSH _Fiff
H N BRI 7 B8 R I KA K T 3 ol 6
KESOD. MDA. GSHIRF &M H e 5T A
w); HEGL (AR DGR H 26 [E Sigma A ).

12 F ik

1.2.1 B A E: 40 HLSD A FUIE M SR wk
J&i, ML S (X AL AR AL, K5 EHS
WITAL mREHSIAYT 4L SR IR R e
T3 VE S ST R BRI RS P I B A A . A A
MaTT 41457500 mL/LI) £ F#8 mL/(kg'd) 2 wk,
10 mL/(kg-d) 2 wk, 12 mL/(kg-d) 8 wk, fi&5 &
HSIH Y7 2R w5 S H SR Y7 41 R I 43 0 45 T HS
5 g/kg. 10 ghkgt i, BEIRTES 2% A0 AL 45
TG AR KEE S, SE sk, A h
WOK. 12 wkiim, 256012 h, BRI SRR, B EUIML IR
BRAR, FHEWERR 5 H 00 AR AR, #8574% % 58
P 5, HEAT A Ak 0 BB A S

1.2.2 A4CFgAram: BUMLJS§ 530 min, .0
3000 r/minX 10 min, & B4 & M35, & H H3)
A A AT SRS W LV 3 R % 24 W (alanine ami-
notransferase, ALT). 75 HL5% 2 I (aspartate ami-
notransferase, AST). &\ JHZ #(total bilirubin,
TBIL). HM=ME (triglyceride, TG). JN—E &
(FFZAZR, 105 T A BILRC 1) A= B K, 7F
HLBN ST BEMLN AT, Bl 10%IFA) 3, FTfT 54k
YRV HE4T. 3 000 /mini0010-15 min, B
A HE-20 CAAS, AT AR A R e
P T BT & U0 W] FH T B AVEAS I JH- 20 235,
Wb BEE TS —#¥(malonyldialdehyde, MDA).
W JE A B H ik (reduced glulathione hormone,
GSH) I 75 k5 i Mt e A A Ml v A U JH2H 21
S R EE N AL B (superoxide dismutase,
SOD) % .

FRESG . D
LR 2 AR AL P
S B Ao # £
Jii e ofn B E A .
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W8 £ BE

B 7 AE 5 IEHHS
st M e e B
IR AR Fh AR
LN N
PR B Ve BT AR A5
% Galn/LPS.
CCl,» DEN4
BT84 > RAEA
2 CCl, 5 % 49
JF &F Y AL H6 A AR
SFeg R AE R .

4R ALT(U/L) AST(U/L) TG(mmol/L) TBIL(umol/L)
=84H 36.43 +4.92° 110.563 + 18.43° 0.35+0.07° 0.74+0.12°
it 65.82+16.14 180.45 + 35.51 0.92+0.13 1.92+0.34
EEHSH 4326 +8.81° 130.42 + 11.64° 0.44 +0.09 1.03+0.21°
SHSAH 41.15 +8.89" 125.81 +10.84° 0.38+0.08" 0.89+0.15

°P<0.01 vs fEHUZH.

ayizh MDA(nmol/mg prot) SOD(U/mg prot) GSH(nmol/mg prot)
=B 3.26+0.83° 181.63+30.13" 135.43+19.81°
TERZH 8.04+1.12 93.14 £ 21.05 78.56+ 16.45

EHSEH 4,56 +0.98° 162.51 + 28.56° 105.42 +17.32°
SHSA 4.21+1.05° 164.24 +30.07° 110.67 +20.51°

°P<0.01 vs fEHULH.

123 HWALRBRELES: WAL A AT
FHEZ (A, J6Bi T MEAZY) 7 A1k,

SR ot HISPSS18.04t 1 ik
A 204, St 45 5 Fmean &+ SDFE 7R, 4L E] L
BRI T 22 RIS AT J5 25 55 RS, T
ZEF5 HR FHAEBC O ek 56, A5 IR AES T 2
I3t P<0.0547 et 2 L.

2 BR

2.1 — L FEARNREEIER, AR,
AT 2 K R B S T e 2 H R AR T
BTGV 2 2 5.

2.2 2 ALT. AST. TG. TBIL 5745 H4I#LL,
R K RUMIEALT. AST. TG. TBIL/K V1Y
W2 ETHP<0.01); SHIRAIAALL, KR EHSH
Pl RFIEHSIHT AU RIMEALT. AST.

TG. TBILYJ FF#@P<0.01), 17 E41 T BEig
JERHOR, PIVRIT AL C I 8 22 (R ).

2.3 FFAEMDA. SOD. GSH FAIZH K BT HEW
12 wkJii IFIEGSHE . SODIH M MR, 54 A
AL B FE G 2EE X (P<0.01), TIMDA R 1
I 25 (P<0.01); HSA ) 5 20 A0 = 7 S 4 GSH
. SODIE M N, MDA & R R, S
R AR L8 BAT Gt 27 5 L (P<0.01), MYRTT 4
[H) 22 S AN 2.(3R2).

2.4 AL ARBTEFEN HEQ AR EIR:
A KR AL TS LM IE R, B4R
AR A S el W B ) T S WA N

AN R A, 5 B AN, T X R
PRI HSMR. sl = AR AR %
20 ¥ R P .

3 1iE

ALDIRAAHLHH HT A B, AH 4 A S R
Mg ik A AL BN S5 AL DI & AR kS VA
K. CWFHE NN JG E B2 b & i &
ff(alcohol dehydrogenase, ADH). Z.M it &
(aldehyde dehydrogenase, ALDH)&ZA M h 4
TR LA A A A TR I R o 7 AR R 1) 3 P 4
(reactive oxygen species, ROS), MROS & i
S A 1 R ER, R S T T A
. AR DhRE R H . RUE RV . AL,
TN 4. 1 I 2 5 B 2 b Pt Se A i 1)
FEE, NS, PUAAGEES >,
HE— L I AR AR . SOD ] 4k 4
BB A SN IR IS, DR 4. X P A
HIE 2 55 A e H I AL (glutathione
peroxidase, GSH-Px)LAGSH 4 JK#), 5SOD. i
A A M (catalase, CAT)IL[FEFRALAROS, M
T 9l 258 R BEL L 2 A A5 4. [ I J 2 o 4 i &
B = AR ) — AL A (N O) R i A ]
FRE 5 S AT, MD AJE Z R i i
1% A G ot AR A SN 1) e 2 7 ). A SR
ISR T B0 SOD. GSHIFEEW]
BN, MDA & T s W . D RE 2 45 R
A KBUFALT. AST. TG, TBIL{EHHE %S (X}
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| BN
% X 38 3L A AT
iR R 2N
A oh et . AL

1 BLA/NEFFIEHERE( x 100). A: 232, B: AV, C: (IRFIEHSA; D: S HIEHSAH.
AT E Tt

S IE B B 2% A T 805 I 1
B, 0 O A o PR B B Y
F NI 2% R 0T V6 T B0 UL B JHE Sk of 75
BRI D ARERE 5 1) 98 5 43403 RUB A2 )L
i 5 it gl S 45 4. SR AR A RN &K AT
7 NG R AT . 2R PR, ALY 24
ISR B a2
PEEAL R B, HS R A E R SR i T
AR ER K, WIS W s v S H S RE I 4R
KRB AT ALV AR, B R
STHSKT N i i PR B sh A AL . 4540
RHAE 38 J 6 P 954%7 & Galn/LPS. CCl,» DENJT
/N AR R CCL, S 300 BT 4R e A i 1R
UF AR A O

WS K IMH SR IT 41 K RS ALT .
AST. TG. TBILEZ# FF#; SOD. GSHif:M
B3, RO A IMDA S R ET
ALDR ARG 2 Ry vl i, Wi B A 4 5 1k
(3697 T 57 10 1) BFREA o PP 45 R AT 3 0
AR, H TR R SCREEVR T AN, e A
WRMRIT 2. ik, 3IGITTALDIZY)
HARZEZREAZE . HErEKR N 29
BLRG: R EE . BOKANER . 5 35 i
B EERA ML . PUAEALT. DU
2 AHNHT R ARIEAS—. HSATAT 805 R £ 4%
B 2E, Pr e 22, PR SE /e iR 2 40
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Y55 A 16T VE . AHEFT R BLH S ] W 2 o435
JH-Dyfe, 5P A SO IR i A A, B T
AE B AL RE 1, AT R . R — 2K
PR RN TCH S P RE 1 I 453497 6F JHF 4 21

fr#-1p(interleukin 1P, IL-1B). MIRIIRIER T

-ou(tumor necrosis factor-o., TNF-or) 5% ).
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