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[(HE] BN FHERLAMEERGEREFARFBENE R, Fx P24 ASD K
B, B2 6 U IR B 5 A R 40% TBSA T i A, s FE ML F R L 40 A & S8 KA L gk
WA, BH 12, iFE6hFR2HARRSFRAESEK(AH,KEHN 0.6 mmol/L) FLELHH
AW, $94 4 mL - kg ™' - % TBSA ' AT IS Fs v ST AN, 5L B 5 48 h, fiE 4 2 1 24 h (MR R
BilR%E 1424 hih—F, HiJF 6 (FMRAT) .12.24 48 h, 4540 43 %I HR 3 B K BAT 0 % 1, 4b 38 J5 BX
FFHZ . HE 3% o W 52 IF 4L 200 3 2= 25 4k, 40 Mo H Bk 47 I 41 480 b Mk 40 B3 3, & E s AR R i A
K M1 3% AST ALT /K ,ELISA 8K il fF4H 41 b TNF-o  IL-1B IL-6 LA B 8 ¥2 3 4 2 ¥ (8-0HdG)
B, A0 R BE TR U AT 20 R R TR RS WO B O . S AREE AT I B I B 5 22 40 47 A LSD- ¢
k. R 0548 h, SILMAMREIRA i, B SR K 41 K BURF 41 20K #4032 0 k2>, BT 40
MEFE MR, B/ 12.24 48 h, & Kb /K 41 K BT A 40 bt b 40 M %502 910 9 (25.3 £ 1.8) x 10°,
(19.6+£0.6) x10° (14.1 £3.2) x 10°//mL, @ Z X FAMMABHAN (31.9 £2.0) x 10°,
(30.9£2.2) x10° (23.8 £3.0) x10°4/mL( ¢ f4>54 5.6.7.6.8.7, P{E¥/NF 0.05), 455 6.
12 h,2 H KK M E AST ALT 7K VLA R AF4H 4! TNF-o | IL-1B8 116 & B AE( t 45 0.3 ~3.9 5
0.9~3.8, PIE¥KTF 0.05), #ifF 24 .48 h, &AL /K4 KR AST 5 ALT /K ¥4 5 4 (308 +24) |
(210 £15)U/L 5(93 +7) (70 £5) U/L, B & ik T FL AR 8 AR A% TR A1 A9 (541 £39) (505 + 18)U/L 5§
(156 +9) (166 £21)U/L( ¢t fH4> %% 17.5.16.7 530.3 6.9, P{E¥/NF 0.05), Hij524 48 h, &
SER KA KR BAFHLS TNF-o IL-18 IL-6 & & 434 (20.7 £1.6) (13.7 +1.5)pg/mg, (7.7 +1.5) |
(6.3+1.2)pg/mg 5(8.7£1.2).,(6.0£2.0) pg/mg, & &K T 7R AWM WA 1 (32.7 £5.0) .
(25.7+4.0)pg/mg,(16.3 £2.5) (12.0+2.7)pg/mg 5(14.7 £2.1) . (13.3 +1.5) pg/mg ( ¢t {4
B%5.2.5.7,4.74.7510.4 4.4, PEI/NF0.05), 2AKERYGIE 6 h FFHLAH —BAERGE
6.12 h fF£H 47 8-OHAG /K FHAHIE ( (45K 0.1 50.7 4.3, P ATF0.05), BahkAHA KK
HiJG 12.24 48 h FFHSAH K LA 5 H(15.3 £1.5) (8.7 £1.2) (6.7 = 1.5) mmol/mg, B Z &
FHBRAARBIRAA(27.3+4.7) (20.3+1.5) .(14.0+1.0) mmol/mg( t 4> 514 5.2.5.7.5.1,
P {H¥/NF 0.05) ;4 )7 24 48 h IF4H 41 8-OHAG K F4r 58 (124 £12) (79 £10) pg/mg, B E MK T HL
PRENPRIE IR A (191 £10) ( (136 £15) pg/mg( t HAH 54 8.0 5 8.1, P{HIH/NF 0.05), £
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Effects of hydrogen-rich saline on liver of severely scalded rats with delayed resuscitation Liu Degui,
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[ Abstract] Objective To explore the effects of hydrogen-rich saline (HS) on liver of severely scal-
ded rats with delayed resuscitation. Methods Twenty-four SD rats were inflicted with 40% TBSA full-
thickness scald using a temperature-controlled scalding apparatus. The injured rats were divided into lactated

Ringer’s solution ( RS) and HS groups according to the random number table, with 12 rats in each group.
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Rats in groups RS and HS were respectively resuscitated with an intraperitoneal injection of 4 mL - kg ™' -

% TBSA ™' of RS or HS (self-prepared, with concentration of hydrogen 0.6 mmol/L) 6 hours after injury up
to 48 hours after scald. The infusion volume of the second 24 hours after injury was a half of that of the first
24 hours. At post scald hour (PSH) 6 ( before resuscitation) , 12, 24, and 48, blood was collected from the
heart of 3 rats in each group, and then the rats were sacrificed for harvesting liver tissue. The pathological
change in liver tissue was observed with HE staining. The number of hepatic neutrophils was counted with a
hematocytometer. Serum levels of AST and ALT were determined with full-automatic biochemical analyzer.
Contents of TNF-a, IL-1B8, IL-6, and 8-hydroxy-2'-deoxyguanosine (8-OHdG) in liver tissue were deter-
mined with ELISA. Absorbance value of malondialdehyde (MDA) in liver tissue was detected and quantified
with spectrophotometer. Data were processed with analysis of variance of repeated measurement and LSD- ¢
test. Results At PSH 48, moderate infiltration of inflammatory cells and hepatic hyperemia were observed
in rats of group HS as compared with group RS. At PSH 12, 24, and 48, the number of neutrophils in group
HS was respectively (25.3 £1.8) x10°, (19.6 £0.6) x10°, and (14.1 £3.2) x 10°cells per mililitre, and
they were significantly lower than those in group RS [ (31.9 £2.0) x10°, (30.9 +2.2) x10°, and (23.8 +
3.0) x 10°cells per mililitre, with ¢ values respectively 5.6, 7.6, and 8.7, P values below 0.05]. At PSH
6 and 12, the serum levels of AST and ALT and the levels of TNF-a, IL-1B, and IL-6 in liver tissue were
close between the two groups ( with ¢ values respectively 0.3 -=3.9 and 0.9 - 3.8, P values above 0.05). At
PSH 24 and 48, the serum levels of AST and ALT in group HS were respectively (308 +24) and (210 %
15) U/L and (93 £7) and (70 £5) U/L, which were significantly lower than those in group RS [ (541 =
39) and (505 +18) U/L, with ¢ values respectively 17.5 and 16.7, P values below 0.05; (156 +9) and
(166 £21) U/L, with ¢ values respectively 30.3 and 6.9, P values below 0.05]. At PSH 24 and 48, the
levels of TNF-a, IL-1B, and IL-6 in liver tissue in group HS were respectively (20.7 £1.6) and (13.7 =
1.5) pg/mg, (7.7+1.5) and (6.3 +1.2) pg/mg, and (8.7 £1.2) and (6.0 +2.0) pg/mg, which
were significantly lower than those in group RS [ (32.7 £5.0) and (25.7 £4.0) pg/mg, with ¢ values re-
spectively 5.2 and 5.7, P values below 0.05; (16.3 +2.5) and (12.0 £+2.7) pg/mg, with ¢ values both
as 4.7, P values below 0.05; (14.7 £2.1) and (13.3 £1.5) pg/mg, with ¢ values respectively 10.4 and
4.4, P values below 0.05]. The level of MDA at PSH 6 and levels of 8-OHdG at PSH 6 and 12 in liver tis-
sue were close between the two groups ( with ¢ values respectively 0.1, 0.7, and 4. 3, P values above
0.05). In group HS, the levels of MDA in liver tissue at PSH 12, 24, and 48 were respectively (15.3 =
1.5), (8.7+1.2), and (6.7 £1.5) mmol/mg, and the levels of hepatic 8-OHdG at PSH 24 and 48 were
respectively (124 +12) and (79 + 10) pg/mg, which were significantly lower than those in group RS
[(27.3£4.7), (20.3£1.5), and (14.0 £1.0) mmol/mg, with ¢ values respectively 5.2, 5.7, and
5.1, P values below 0.05; (191 £10) and (136 +15) pg/mg, with ¢ values respectively 8.0 and 8.1, P
values below 0.05]. Conclusions Resuscitation with HS could protect liver of severely scalded rats with
delayed resuscitation possibly by reducing infiltration of neutrophils, thus lowering the content of inflammato-
ry cytokines, and effectively alleviating oxidative stress.
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B, R IER E FEREHAMS ERGN EER
B, RRER, AKTEREPME A HE, BEE
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AR, FIRE SR KBER,. MASMHEEED &
W, &EEEAKHEEH 0.6 mmol/L,
1.3 HRNE & R or a3

Bu24 2 SD KB, LK AT 24 h B35 5 E I
BR,BEFFF, LRAT 12 h 225K, H 10 g/L
B L 2 A R JES T 5 (40 mg/kg) BRERJG , DL & 7
BRBG, %FE4 ecm’ BRI 92 CHERXRTH B
B 18 5,37 40% TBSA M FE & 4 (ZiH Y] K
IEE)KAE, KA FERERBG ARSI NE
SEKAE MMM A, SH 12 R, #hi/56h
TP ,2 HRR A3 R E S K FLER AR KL
%4 mL - kg™' - % TBSA ~' (Parkland A R) # 47 1§
FEESANBE, 55 6 h ST A B M 172,555 9,
17 h REFINEER 174,656 2 124 h i 2
BHE1IAN24h—F (55 FHi)E 303642 hiFEA,
TS LBl R AT ) o
1.4 WRARE

Y3l 6 (*MEAT) (12,24 48 h, G4 /3 FIH 3 B
KRB, 8RO 2 mL 5,458k REBUFH SR, 1
FifE 6.12.24 h & 2 g, /i /5 48 h BL 4 g, ¥ BTk
M5 AMA RS, ZRB % E 30 min, 4 CTF
L1500 x g 8.0 10 min J5 B B BB &, B2 4
KREAHES 2 g FFAL, 4500 A 20 mL % 1
PBS, I 5] AR K, SR AL W 200 B 4 M i
IEERKGE 48 h TR 2 g FFALEE T 40 g/L
ZRPBPEM.
1.5 #Ebrke i
1.5.1 JFHSAREEZL B2 B R e
2HREAGE 48 h FFHL 2 g, AU H (JEE S um) ,
HE 368 % B % T W H LR B 41k,
1.5.2  JFF4H 28 v 40 A %K W2HAKRBGE
BB S FFHR SIS mL, 18 0 A ok 40
S BEWH ,500 x g B0 30 min, MR ER AR 40 R
ERTHBBREZEOES, AL MM,
300 x g B0 5 min, B 3 B BI k A BR AP ok 40 i
JO7 F 440 P 50 AR 36 AT Hp e 40 B
1.5.3 MmiEH%AMKFE B2 HKRRHRE &
MR M, A4 B4 Hr{UEM AST ALT K,
1.5.4 HHAREHTER B2HKBYGE
WA S A ST 2 mL, %2 B8 ELISA #6138 71
AU BN E TNF-o IL-1B8.1L-6 & &,
1.5.5 FHAN_ESE B2 HAKBRHGES
MAESFHASRB 2 mL, E S EBEENEEN
WE, RN _BiANESRHE B mARTRES,

95 C /K% 40 min, B HJ5,1 600 x g B.> 10 min, Bt
YRR, B 4 Y66 B AR 532 nm K &b TR % B
B, HAHTH _ES & (mmol/mg) = (& BB
BEE-ZAERLEE) + (HREERLCEHE -5
HERIEEME) x tr#EERE (10 mmol/mL) + HH
W (mg/mL) ,
1.5.6 JF44 8-OHAG & & B2HAKRGE
A AR FH A SR 2 mL, 32 i8 ELISA #6113 7
&V E 8-0HdG & &,
1.6 Hit2aH

LA x + s Rn R A SPSS 17.0 it 8k 447
HEWETZ5MLSD-t K%, P <0.05 hEF
ARit¥E X,

2 %R
2.1 AP SN ARG 5 ob kL 40 e 5K

fiJa 48 h, FLER MM A K RUF A A K& %
PEYE IR TE T 40 B S 0, BF /N eSS BEAR 5 22 A
o, B SRk 4 R BT H A8 5 vk 1 MR v, B 40
MFE i R, AF /N g e s . R 1,

400, a. FLEREASKIE M K BERYEM MBI ( 1), FF @
HFEL (1), HE/NE SRR ( 1) ib. & Rthk A 4 i
RYEQHEE( ) FARFEMBE( ), A5
EECT)
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1 2AKROGEEH LA PR ABEBHEE( x10°4/mL, x £5)

28 5 BE(R) fifi6h g 12 h 524 h )5 48 h
FLAR MRS R 12 18.2 £2.1 31.9£2.0 30.922.2 23.8+3.0
CE82% 4| 12 19.4£1.0 25.3+1.8 19.6 +0.6 14.1+3.2
t{E 0.5 5.6 7.6 8.7
P{H >0.05 <0.05 <0.05 <0.05
WA EBEFEFRE, F =286.63, P <0.05;0 6] [HE LR, F =24.89, P <0.05, WEXLHIER, F =17.95, P >0.05
2 2HARGEEHHAMESEEBKERB(U/L, v 5)
48 %)) B¥(R) g 6h $HE12h HiE 24 h )5 48 h
FLEL Gh AR AR U 41 12
AST 364 39 656 +42 541 £39 505 +18
ALT 121 £11 185 +8 156 +9 166 21
CERY & 12
AST 346 +40 469 49 308 +24 210 £ 15
ALT 124 27 153 £11 93 x7 70 £5
t & 0.4 3.9 17.5 16.7
P A >0.05 >0.05 <0.05 <0.05
t,fH 0.3 3.0 30.3 6.9
P,& >0.05 >0.05 <0.05 <0.05

W AST A A E XL, F =414.60, P <0.05; Rt AEE XN, F =93.96, P <0.05; W EALE/ER, F =9.50, P >0.05;ALT A A &
EH, F =157.66, P <0.05; 8@ E L3, F =39.50, P <0.05; MEALEEM, F =16.40, P >0.05;¢ {A.P (&, ,1H. P, EHHN

4 [a] AST ALT HLE R4

®3 2HARROGESHHAFHARIER TR R LB (pg/mg, v +5)

42 51 R (R) #iJ5 6 h #if5 12 h #ifE 24 h fiJg 48 h
FLER B A W A 12
TNF-o 29.0£4.0 35.0+3.0 32.75.0 25.7+4.0
IL-1B 15.3 2.5 25.3£5.5 16.3£2.5 12.0£2.7
IL-6 15.3£1.5 22.0+3.0 14.722.1 13.3x1.5
HEHKkA 12
TNF-a 33.3£5.5 29.3+4.9 20.7+1.6 13.7+1.5
IL-1B 16.0 £2.0 9.0+2.0 7.7+1.5 6.3+1.2
IL-6 16.3 £2.5 14.3+1.5 8.7+1.2 6.0+2.0
o 1 0.9 3.1 5.2 5.7
P fH >0.05 >0.05 <0.05 <0.05
t, {8 2.0 3.8 4.7 4.7
P& >0.05 >0.05 <0.05 <0.05
1,18 1.8 3.5 10.4 4.4
PE >0.05 >0.05 <0.05 <0.05

¥ TNF-o (b BB M0, F =8.32, P <0.05;/f (8] [N E %8, F =13.88, P >0.05;FEXEMM, F =7.28, P >0.05;IL-1g b #H
EXMM, F =286.63, P <0.05;BF /] HE EBR, F =24.90, P <0.05; M EFEFLXHEMEH, F =17.95, P >0.05;IL-6 S BEE M, F =
21.05, P <0.05;BF R EE MM, F =17.78, P >0.05 ;W ERLXEAERH, F =14.27, P >0.05; ¢ {H . P {8, t ,{H. P, fH, ¢, 8. P, {HSHA

¢ &) TNF-a IL-1B.IL6 L3 FFIE

Befije 6 h( P >0.05)4b, & EEh KA KK H
AT AR 5 BT A0 2R R 40 B BB 2 L F L ER B AR
WAHCPEBNTF0.05), BE I,

2.2 MiEHEABKE

)G 6.12 h,2 A KR (fi 7§ AST ALT /K- A i
(PE¥IKT0.05) ;15 24 48 h, & A AKHKK
I AST ALT /K 8 Z X F LR MM KA ( PE
¥I/ANF0.05), WEk2,

2.3 FHALRERTER

#ifE 6.12 h,2 A KBIFHL TNF-o IL-18 K
IL6 S EME(PEHKT0.05);45/524 48 h, &
SEhKH K RFHAS TNF-o IL-18 & IL6 & &5
EMTABRMMEBA(PEB/NT0.05), K3,
2.4 MHALRERESEAHXTERSE

HifJ5 6 h,2 HKRMHFAHLAHN _BESEMIEI
(P >0.05);t/5 12.24 48 h, EE KA KRKITH
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£4 2HRRGEEHHAFHAABRIEMAXERIERE (2 £5)

4571 R¥(R) 5 6 h #if5 12 h #ifE24 h BijE48 h
FLE HIARAR WA 12
=B (mmol/mg) 17.3+1.5 27.3 £4.7 20.3£1.5 14.0+1.0
8-OHdG ( pg/mg) 189 +11 247 £26 191 10 136 + 15
BEikd 12
7 ¥ ( mmol/mg) 17.3£2.5 15.321.5 8.7+1.2 6.7+1.5
8-OHdG ( pg/mg) 195 +25 176 +13 124 £12 79 £10
1 8 0.1 5.2 5.7 5.1
P A >0.05 <0.05 <0.05 <0.05
{8 0.7 4.3 8.0 8.1
P, >0.05 >0.05 <0.05 <0.05

H A BAATREZE LSRN, F =240.25, P <0.05; K EEEHM, F =15.49, P >0.05; FEZHIERM, F =10.53, P >0.05;8 RHBE
B3 (8-OHAG) A BEE FHM, F =177.42, P <0.05;RAEEF KM, F =33.58, P <0.05; T EXE/ERH, F =9.14, P >0.05; ¢t {4.

P E, 1,8, P AR HHE TN R 8-OHIC WEFE

ARN_BEREERTIARMAMEEL( P EHB AN
F0.05), 55 6.12 h,2 4 KRAIF4H 4 8-OHdG &
BAHE( PEYIKT0.05) ;4)5 24 48 h, F K
HR R4 8-0HIG & & B ZE K T IR AMIE K
H(PHEE/NTO0.05), K4,

3 it

Ptk sa R & B & MOF (1 & 4 R L Kk
FERHKRE , HATM LA RO 8, BBl EK
Lt RGFREAEEZ —, HREW, EREHE B
I A 5 R 0 B Ak R K L R R R, R AR
ALRGEBENH""Y, ERER—F kSR
FALT 7S£ 3t £ 10 O 40 M P o6 R TT /D 6 3 AR B
5 B A B A 40 Y B A 40 R S Rk B B — AN A
&, LPFEEEMARRE . EE MW, Rk
A SR RN T R P ik s B3R B BT,
Ko R R AR REEFEEEINEFES
HIVE o

MRER, BHEEREFRSFBHGHAL S K
BEFRHENAEERE, SN EARBRENAR
[E] &6 M 5> F 1 (ICAM-1) f1 ICAM-2 Fi i mii& 4k, &
EWRERE, A RBERBHE, RAETENMALLN
R R, AT S B AEREURARNRE . B
BB DA R b MR A B R A K B R R T, G
PN B 4B AR LA B B SC 5 40 i, b e R 4 R 8
HEZERERIEFERERGHEERANZ —,
AR BR, BEIMKAKXRHGRE 12.24 .48 h 4
AR AREEE A RILBRHIRBRAE B E W
LRABEEHRAEEAERBM S AHEN T4, B
AERER, EEEK RS A RBBREG KR
il 25 LA & B 3 B S vk AR T

AW — L, EEEKARRGE 4.
48 h M ¥E AST ALT KV 2K TR ARMMB KA,
R B Ak B AL B E R T4 AR 4, A
[FCS ks

TNF-a IL-1B \IL-6 2 HLik & 4 % £ K i 9 B &
RIERT BESRUGGERREHIELELS K
SiE RN B B T, [ B RS 65 IE R SRR A
RO R, I E AR B AL R ARG, AR ETR,
ESHKAKRRG)G 24.48 h fFHHA N TNF-a,
IL-13.IL6 SR/ EEM TFARMAKBRLE, X
VT I B R R o ) RE B AR 4 4E R FE R A5 K
BB U P 18 3 TIESE

BREEAL LA DNA 4 REML MM EE
BOiHR. HBEEAURGOETY, RIBE T
SALEIPR A, T 8-OHdAG £ ¥ A m & #5 DNA &
B S BT AL, VR A 40 e DNA E4L B4 0
BREAEYIREY . ABRIES, EEHAH
KEGiE 12,24 48 h fFHA R _BEBURGR
24 48 h fiF 4141 8-OHAG & & 1 8 Z 18 T oL B p Ak
WA, BN A RO T RS Ak B R o

GE, AR ERNAE S KHTEREN,
A BB W R IR, TR B
A R LA B R PR 9 B T, OB B T U 4 5T 0
IR, WA T4 47 B B 9 5 SR R 7 K LI A, X W
RATFE WG PR R 3h Xt Bt B 2 E AT AT R R 4P 3R 0L T
—E MBI ER
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