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[ E)BHY.HI5 ML EMM4% -1 (heme oxygenase—1,HO-1)FEFIEF (Rifampicin, RFP) BT &AL B #5015 & Ll o i 4
R LA (D)RASEE OB Balb/e /NREENLSY X 3 41, B4 8 H 43514 30K (normal saline, NS)XJFZH . DMSO %57 %J HE4H |
RFP i BI4H (200 mg/kg) , ELLHE R 15 d, &K/h BRI % P BB 4T & (total bilirubin, TB) , PN &, R & L 7 #£ B} (alanine amino—
transferase, ALT) . K[ & E M E E T B (aspartate aminotransferase, AST) , FF2J 3 H1 70 —_B¥ (malondialdehyde , MDA ) . 5 e Rk
T EALYIES (glutathione peroxidase , GSH-Px) \ﬁgl.{t%ﬁ’ﬂﬁﬁﬁ(superoxide dismutase , SOD) #7K3FE . FH- K HE 30 NEE /- 40K
FHIE AR , Western blot Bl E &4 HO-1 HH R, ()AL . AIRHIE (10,50 100 pmol/L)RFP 403 HepG2 4RI
24 48 72 h,CCK-8 # 4 fa35E , B 40 M b5 ALT AST, $2 BUG P8 /5 40 M 2 i i Western blot ¥ #4540 HO-1 254
B335, K41 i - MDA .SOD GSH-Px 7K, 455 4R 5EE . RFP AR EIZH 5 DMSO 500X R4 (NS X BRAH AR L, TB (F=
64.002, P=0.000) .AST(F=37.046, P=0.000) . ALT(F=64.706 , P=0.000) MDA (F=10.777,P=0.001) B . 7} & , GSH-Px (F=40.962, P=
0.000) .SOD( F=83.165, P=0.000) # 5 F& /1% ; PIRRWEE , 7T WL RFP A 2H /N FUIT AR B e | AT AR R A2 A K, S B 7R RFP A5LRY
2 /|~ B R = St e kB PR R4 B S KR b, AR HRSEER : CCK-8 43R 55 1A RFP Xt HepG2 4N RR AR et R Ak it s RFP
140 AST ,ALT MDA B @7+, i GSH-Px ,SOD H] BF#(K, Western blot 4l & B RFP /EHI T HepG2 #RMY-5 /N RUAFHE
HO-1 FAM BIE . 4510 RFP Al @it EALR 35 [REFH16, T HO-1 MR FHE SEMR N A L R R,

[ 838 | R8T ; M40 F I AmsE-1; 2 rae
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Role of heme oxygenase—1 in liver oxidative stress injury
induced by rifampicin
Ma Lei’ ,Chen Huan',Xu Wanting’,Xu Tao?,Yan Qinhui?,Chen Qianzhu’,
Jiang Shifang’', Jiang Rong’,Li Longjiang’
(1. Teaching and Research Section of Pathophysiology,Laboratory of Stem Cell and Tissue Engineering;
2. Children’s Hospital of Chongqing Medical University;3. Laboratory of Stem Cell and Tissue Engineering,

Chongqing Medical University)
[ Abstract | Objective : To study the role of the heme oxygenase—1 (HO-1) in rifampicin (RFP) induced liver oxidative stress injury.
Methods ; (1)In vivo experiments ; Balb/c mice were randomly divided into three groups(n=8),including normal saline (NS) control
group, DMSO control group, rifampicin (RFP) model group (200 mg/kg) ,respectively. Levels of serum total bilirubin (TB),alanine
aminotransferase (ALT) , aspartate aminotransferase (AST) ,and malondialdehyde (MDA ), glutathione peroxidase (GSH-Px) , superoxide
dismutase(SOD) of mice liver homogenates were determined after gavage for 15 days. Pathological morphology changes were observed
with HE staining and the expression of HO-1 protein was measured by Western blot. (2)In vitro experiments : different concentrations
(10 wmol/L,50 pmol/L, 100 pmol/L) of rifampicin were implemented in HepG2 cells for 24,48,72 h,respectively. Proliferation of
cells was tested by CCK-8 Kit,and the levels of ALT,AST in

4.1 Pt il

fFENH: S &, Email: 124990587@qq.com, supernatant and MDA ,SOD and GSH-Px in cell extracted pro-
BHRF 6 SRR

EEEE: £ 42, Email ; 11jlyy2003@163.com,

ESTBR: T AERXRF 204 £AHMETRETLERHAB (HT:
20140T); 8K Fk 2 Ao K 58 B I8 A7 B control group and NS control group,rifampin group showed a

4 5 HH B - http//wwww.cnki.net/kems/detail/50.1046.r.20160601.1550.008 html significantly higher levels of total bilirubin(F=64.002,P=0.000),
(2016-06-01) AST (F=37.046, P=0.000) , ALT (F=64.706, P=0.000) , MDA ( F=

teins were determined. The expression of HO-1 protein was

examined via Western blot. Results ; Compared with DMSO
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10.777,P=0.001) ,as well as a notable decrease of GSH-Px(F=40.962,P=0.000) ,50D (#=83.165,P=0.000). Furthermore ,the jaun—
dice, hepatomegaly and hydropic degeneration of hepatocytes surrounding the central vein could be found in RFP group. CCK-8 de-

tection showed that cytotoxicity induced by rifampicin was in a time and concentration dependant manner in HepG2 cell line. The

levels of AST,ALT,MDA were elevated significantly,on the contrary,the activity of GSH -Px,SOD were decreased in RFP

groups. At last,the HO-1 expression was significantly upregulated in rifampicin treated group via Western blot analysis in vitro and in

vivo. Conclusion ; RFP could induce oxidative stress injury in liver,and the upregulation of HO-1 expression is correlated with devel-

opment of the liver injury.

[Key words ]Rifampicin; heme oxygenase—1(HO-1) ;drug~induced liver injury

A& (Rifampicin, RFP) &t A T A 4 I HERE
B AR —&hidzgy A RA e, 2H
i, 19264 B U E ; & IS MM (Isoniazid,
INH) AT, FFAR B 2 A OV B B3N, FTi42.6% ,
AR FE kA S B E R A AU, SR, RFP
7RG DLs s

AIFFTIUESE , AR 2 RFP & A INHEK
FFEMEREENLE], RFP iS40 EE P450 1§
PEDNEE , B INH A =84 B, AT T #E AT 41 g
B2 BEH BK (glutathione , GSH) , B & S 3 40 M 5t
W, (B2 RFP RS0 &5 R AN EIRG, B
Rl

KEWRFZH, ML K M EE-1 (heme oxyge—
nase—1,HO-1) BEfR P E AL BCR S T B4R, EAL
RBL AR AR Z B RS W EE ST, [
BF VR AT R 4 AR B PR B, Bt B S5 i
AT, Rk, HO-1 1R A B2 RFP iFdH:
BRI EE ST

1 #M¥EFEE

1.1 E&KA

RFP(EH sigma /A7), 4iF =97%) ; il HO-1 L i
Bk (3EE protein tech A 5] ) ; 78 SR & K5 B8 (alanine
aminotransferase , ALT) | K[ T S ERE ZLH FEHE (aspartate ami-
notransferase , AST) 1 i3 BB £ & (total bilirubin, TB ) il i, 57
(AR ERAY TR ; CCK-8 &t H kit &b
B ( glutathione peroxidase , GSH-Px) | HE B AL EE ( super—
oxide dismutase ,SOD ) FIPN & (malondialdehyde , MDA ) %l
BEA&( LBBE T KEYEARARAF) ; HepG2 MR A4
R E A, RERR AR IS . DMEM 35552 (Hyclone 227 ) ;
R W i ERek R A8 SRS E AN AR =
A,

1.2 ¥ oabas

SPF 4t Balb/c /DR, (A& 18~22 g, 3 24 H T
HRBER K2 s O E RS A P ATHIES . SCXK
(11)2012-0002, 25304 {5 IV AT HES- . SYXK (¥1)2012-
00017,

SCIGRT, FREGE 2 RFP ¥ T DMSO, B M AE 4
KFEBER & 200 mg/kg(DMSO 5 NS % 1:9), Bkt
i3, NEEENL R 3 A, 8 1,43 FIh NS XTHEAR |
DMSO A% B4 RFP #EEIZH (200 mg/ke), LSS
1R/ EB 1 h BATEYMKEBKE, B 154, KK
B EEREER 6 h, AUtERIKBUM, B E 30 min FT 4 C
fRIRES.OHLLL 3 000 r/min B0 10 min, 4388 1L 7 FE T 44k
K, 70 CIRAT, FHEWERE 24050/ B, B 0 T A 2 41
KB 4% RPBEE , TR R EAS¥
2%, AP G A B K B IS T-70 CARBRTT
13 AfLIgtrikm

FH % E s R 00 /) Bl I 355 R 40 L 35 o ALT L AST &4,
e whmede PR RV S AR I /N BRI VS TB & L, BRI 52 IR
EUAE,

1.4 FALigasen)

SOD & Ji 2 R FH B s S AL B 12: , GSH-Px T 5 R H
ik, MDA Wl SR FIERAR B b ARk, 28 19 JR A0 0 e SR
WA, LA EA 153 S IR & Ui FH1T,

1.5 MELBmEFAES

4%Z TP REE E G , FEAT A LUK -4 03 - HE
o, B SR 7 B T RS AT A 4 SR B Ao
TAHRER R,

1.6 Wik

KH A 10%bRHER 42 1075 ) DMEM 85383, T 37 C,
5%CO, BIHE 34t P 1E5E HepG2 AIMIME , GHR 48 h B 1R,
A KBRS R, MW E 80%IRAER L 1:3 ML BIE
o
1.7 CCK-8 ¥l 4m BiL38 55 7% 1

TS BUE R AR, T Ak B0 R R R R, 4B
BORBEHE B 100 wl 537 T 96 FLAR (5 x 10° ~FL) .
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3% 24 b )5, SeedH i A B DMEM EC#lB9 RFP TAEW 10
pUAL , 23R BE 43 F1H 10.50.100 wmol/L, 4% 5 FL ; 4HHI%T BE4H
AT DMEM $53ek, 10 pl/AL x 5 FL; iERIst R4 A
£ DMSO £ DMEM 35384 10 wl/Fl.x5 fL(DMSO 5% 5
LR 1:1 000) , AR TGS HXT A 5 FL, F 5%C0, ¥
HEREFSr DI 24.48.72 h(FF 24 h ¥FLEE/N O AL
B A SR IR BRI Y) ), R EFLEEFRIE, I
A 100 pl LI DMEM, B0 CCK-8 TAEW 10 pl/FL, 4k
SEHE3E 4 b, IRIE 10 s, BHEFRIX 450 nm A0 A ALORE
(absorbance ,A){H,

HHDEFIDHIZR(%)=(A mwsrmn—A wen)—(A zen—A zan )/
(A mwrmn—A zp7)%x100%
1.8 Western blot 7] RFP f /s S AT 4842 4= HepG2 %8 0.
HO-1 &G 8%

FFRE 53R, B R @ ) 45 ; HepG2 4HAE AN Rl 3k
B RFP(10,50.100 pmol/L)Zb¥E 24 48 .72 h j& 4 HlIR BUHE
SEQ,WEEORE, REHT AR HO-1 EHRKK
S, F Quantity One BB BUR R GLHATRGR T,
19 %uit 44

RH SPSS 22.0 HAHATH T %47, T R RA
BB+ bRt (o 25) TR, RAIBRBFEZS T RERER
B EST, AEIF R HECSRA 1SD— 5, IR AW
S N E A HE S B0 3 Dunnett’s T3, 13 A BUIIKS:
%, KI/kH#E ¢=0.05,

2 & B

2.1 NE i AST ALT &

/B AST(F=37.046, P=0.000) . ALT(F=64.706, P=0.000)
3 HMFES ¥R, RFP #EARI4] AST 15 HE3 DMSO %)
Xt B 40 (P=0.000) 1 NS Xt BB 40 (P=0.000) H B 7t & , DMSO %
X BB 5 NS X B4 [E] b L Ge 1122 8 L (P=0.758) ; RFP
R ALT 1A HE$ DMSO %57 xT #8441 (P=0.000) F1 NS Xt H§
4 (P=0.000) B 2 71 & , DMSO %573t FB 4 5 NS o B4 i) b
B #E L (P=0.905) , %" RFP HE4EHE B W BUT it
ZRINFE1,

#1 RFPX/IR AST.ALT iEFHERIRIE ( x £5,n=8 )
Tab.1 Effects of rifampicin on plasma AST and ALT levels

(x+s,n=8)
A5 AST(UL) ALT(UL)
NS % HE4H 189.74 +29.12 290.37 + 42.89
DMSO 770 B2 194.84 £25.72 286.31 £ 65.77
RFP AL 314.08 £ 41.21 620.15 = 86.30
FE 37.046 64.706
P 0.000 0.000

22 I RbFTBAE

/NEUMLTE TB &8 (F=64.002, P=0.000)3 4 EIfFE1ES T
225  RFP BRI K DMSO 7 570%F B 4H (P=0.000) 1 NS Xt
840 (P=0.000)TB & & B35 , DMSO Bt H4H 5 NSxt
PEA ] LA G2 Y (P=0.670) , 5 R W% 2,

F2 RFPI/NRINE TB SEEKM (x+s,n=8)

Tab.2 Effects of rifampicin on serum TB levels ( x +s,n=8 )

45 TB(pumol/L)
NS XjHe4H 1.19£0.32
DMSO %%} 4 1.02+0.35
RFP#ERIZH 3.92+0.87
FH 64.002
P 0.000

2.3 RFP s R AF284% GSH-Px . SOD MDA K44 % &

LY 15 d )5 ,3 4118 GSH-Px(F=40.962, P=0.000)
SOD (F=79.091,P=0.000) MDA (F=12.445 P=0.000) %5 - 7%
HEGEER, RFP BIRIG/NRUF A S GSH-Px 38 NS %t
FR 41 (P=0.000) 1 DMSO ¥ 7 %4 B8 41 (P=0.000) B 18 F F%,
DMSO # X B4l 5 NS X A B b B R B XL (P=
0.226) ; RFP B U4 /] UFF 4 4 SOD % NS X HR 4 (P=
0.000) F1 DMSO Y574 #8£0 (P=0.000) 3 & F %, DMSO %5
YT R4 5 NS X B4 ] L RG24 8 X (P=0.265) ; RFP 1%
R /M RATH L MDA 8 NS B4 (P=0.000) 1 DMSO %
Xt B4 (P=0.000) B B T BE, DMSO 7% B 2H 5 NS %
41iE] bE ARG 2E E L (P=0.840) , 5 R W3k 3,

$£3 RFPX/hRFFELR GSH-Px,SOD.MDA 7k FHIF M
(x+s,n=8)
Tab.3 Effects of rifampicin on hepatic GSH-Px,SOD,MDA

levels(x +s,n=8)

GSH-Px SOD MDA
HE)
(Umgpro) (U/mgpro) (pmol/mg pro)
NSXfHE4H 1.21+021 14.40+2.06 10.74 +2.17
DMSOEFIN A  132+0.17 1349+164  11.09+1.93
RFPAERIA 0.59 +0.11 531£079 1843528
F{H 40.962 79.091 12.445
P{E 0.000 0.000 0.000

24 DENBAZRKREHBEEFLTL

LM E 15 d RFP(200 mg/ke) )i , /N BUFF 23 | FF A
RABZERD K, FEAE R 3551 % A6 B/ NB0kE, Bl 4 HE 3¢
&, 55 T vl 1L RFP AR/ /NS5 A e IR | I 40 2
IKEERE LR BETAEEAE A D B R AE AR IR i ; DMSO 7557 %4
HEZH 5 NS X R/ BUR/N- S5 Fa T M, 4R e R s 2, LA
rp e K P ) PO R S TR RS, S RAZ B K, T4
MG (B 1),
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£ 6 RFP 3t HepG2 48 GSH-Px.SOD MDA ;K FRI%M ( x +5,n=5 )
Tab.6 Effects of rifampicin on HepG2 cells GSH-Px,SOD,MDA levels( x +s,n=5)

24 h

48 h 72h

25 GSH-Px SOD MDA

GSH-Px

SOD MDA GSH-Px SOD MDA

(U/mg pro) (U/mg pro) (pmol/mg pro) (U/mg pro) (U/mg pro) (pmol/mg pro) (U/mg pre) (U/mg pro) (mmol/mg pro)

Rt BB 2 920+0.11 1477+120 8482042 921+0.17 1525+049 846+034 9.20x+0.18 1537099 8.28+0.48
DMSO BEHIXTERZL 9.00£020 14.19+1.06 831+0.23 894020 1499+059 839+038 921+0.17 1489+148 8.67+0.34
10 pmol/L RFP4H 7.42:028 14.84+1.29 835+036 634:0.11 13.57+0.80 1269+0.65 343047 872:058 2045:083

50 wmol/L RFP4H 4.64+0.29 7.90x0.93

100 pmol/L RFP4H 3.59+050 6.95+0.97 9.07+0.13

870+040 432+0.36 5.14+045 1432+064 3.18+x025 552:0.71 27.02x+1.30
3.16+045 438+051 20.74+089 148+0.29 3.83+0.72 33.32+1.38

A B C

33kD  HO-1 |4

B0 pracin | GID D @D

A:RFP #2141 ; B: DMSO ¥ 7I%¢ Bi4H ; C: NS X fi4H
B2 B HO-1 &RiX
Fig.2 Expression of HO-1 in liver

R®7 HO-1 EEAPHEXNRILR(x2s,n=3)
Tab.7 Relative expression of HO-1(x+s,n=3 )

45| HO-1/B-actin
NS XfFR4H 0.01 £0.00
DMSO 77| %F R4 0.01 £0.00
RFP #RYZH 0.26 + 0.04
FAE 113.286
P& 0.000

2.82 4b¥J5 HepG2 HHMIE HH HO-1 KiAEOL RFP A
7} ¢ 4D 38 HepG2 4 LS SR AT SR B, S i BN B 46
M HO-1 ZEH7E HepG2 4ifI R R XFN . REBUEN
A (8] A (B] 4B AR HO-1 B & & (F=186.135,P=0.000) £ 7
BY#R L ; BRI B A 38 5 AEH (F=44.537, P=0.000)
ULBARE RFP ¥k BF 438 fin A/ F B iE) A 22 4K, £33 HepG2 48
ML E AR AR EE BB in , 2 A 1] -0 B 3n s AR [B) 44 )
FENER, LEESHBARMARS HO-1 BEO SR
(F=171.999,P=0.000) =R A FKITEER (& 3,%8),

1 2 34 5
33kD HO-1| = wmw =~ ...._...|2

4h

43 kD B—actinl—-- -.-..-'

~0~—-—|

33kD HO-1| -

43kD P-actin |ew e= e e |

48 h

33kD HO-1 |-

4‘.—.-—]

72h

43 kD B-actin [— - e e -OI
1. ZBAR5T AE4E ;2. DMSO ¥ 57IXF B8 4H ;3:10 pmol/LRFP 45
4,50 wmol/LRFP £H;5: 100 umol/LRFP £

3 HepG2 R HO-1 Fik
Fig.3 Expression of HO-1 in HepG2 Cells

#8 HO-1 ERANWHENRIER (x2s5,n=3)

Tab.8 Relative expression of HO-1{x+s,n=3 )

A5 24h 48h 72h
i) RO 0.16+0.03  0.14%0.01 0.14 +0.01
DMSO #HFISTEEZH 0152001 0.17 £0.01 0.14 + 0.02
10 pmol/L RFP#  0.15£0.01  0.34£0.02 0.72+0.11
50 pmol/L RFP#H  0.15:0.05  0.70£0.09 0.75 + 0.07
100 wmol/L RFP 4 024+ 0.04  0.870.11 0.78 + 0.04

3 % i

B 80, PL45 2 255 5 0 40 i S0 7 B 4
FEXFTREH, EMRET=YESFREEESR
WA SR B Bk, B AR, 5 | i P4t B
FET-0, SR, RFP 2 & EA 2R, TR
FLUESE,

ALY 3 X /N RIESE 15 d B E 45 RFP(200
mg/kg ), SR G B 4T — R 5147, WLEE RFP 5|
EA/ BSR4 A S AL N SRR AR A, 45
R ER,RFP BRI 4H /N ALT AST %7 B 2H B &
&, FIBRG B AE 4R RFP BERIZH /N BUTF /45
FGERE IR | 48 2 /K AR AR | ik S B[] 75 7 2 IR
FA RFP A5 244,

MUERR A B8 HPL SR MR B R 45,
GSH-Px 1 SOD R H P EHEEHEEKN 2 NS T,
GSH-Px B—MEEN L ENY HEN, . ZHET
VUL , B RN A RS AL A TER
BREACEY , TR 40 B 254 S D BB 56 32 i
WL, SOD I Z A F&AMEMEN, B
REEMPIEE, EAERNE HEEREN,
AR IR, (AR RIS L 5 SR R BRI 20 7Y
GSH-Px 1 SOD $: %} R4 B B RAIG , P (R Hh 5258
53R 878 GSH-Px.SOD {fi 5 RFP {EHIRT R FIFI &
SR, B R B S  /E R et @K i E ik
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PRNLERES . S22 AR, RS it S B E
Y20 MDA, R SC 3 R R BUE I B
T X HRA ; 4 S 45 Rt it MDA (B 5 25U1E
FAE R AR B 2 IEARSE, ULBA7E RFPAEA T, MLk
MY =4 KEEWE, =4 T IRt SR N,
ST ARG, i, AR RN B
PP IKT | S Ak R S £ 185 5 0 B AR AL o 1 55 PR
ANJ5 EHIESE RFP 7] S AR 400 AL D AR 45 o

M 4T F N4 B8 (heme oxygenase, HO) & Il 21 &
R f (O PR S, ERECI M AT B oM R . — &1k
BOEEA MERE T, BRELEN A ELT
0 HO A 3 #[F TE, Bl HO-1 HO-2 HO-3,
HO-1 A4, B—ME ZHEAMBTE B
RS, 440 MR 2T R R At (AN S AL BRI
WA EER NBES),HO-1 AM{ER R EE
BE 87T, LB & R 35345 B 5 LR 40 i B9 £
F 18l HO-1 W EALBAN F 2 S5 HABE™Y
— &R R MR FESHNREARRA
BRI, RO, B8l EEEENAR R
Y, A, KEFFFRER, PRI K EEAE TR
REFBIRRIFET- 2R, IFIR R G50 B BN |
O MEBRE FERR B A RS XA E28
EHRAPERETROEREERNOPIEL K.
AMASD I LA K FERR 2R T REN . ASSER Western blot
SRR RS R RFP A /N A 2
HTHO-1 28 5T R4 B (B 388 5 5 A 415288 RFP X
HepG2 #ARAES 48 h #1 72 h J5 ,HO-1 B HFEEIR
BT NS B A % B 4H , [RIA, 3@ i il A
RO R, RIRAAROESEAE L FH, XA
RFP 5 E A EALN BB /E , FTiES HO-1R
KR, HO-1 KEFRIKE, ATAEfLm 41 & A AR LT
R, HiM PR R E LA NS YA
FAALREST

2% L BTk  RFP W] i 5 &1k b S B M4,
AR a Z AR SR HO-1 EH P HEFE
B A, IR H TR — T,

2 % X ®
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