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Protective Effects of Alpha Lipoic Acid on Schwann Cells Oxidative Injury and Mitochondrial Pathway Activation of Apoptosis Induced by
High Glucose. Wang Lin,Zhang Zhe,Wang Rui,et al. Department of Traditional Chinese Medicine, First Affiliated Hospital of Medical
College of Xi'an Jiaotong University ,Shaanxi 710061 , China

Abstract Objective To investigate the inhibitory effects of alpha lipoic acid( ALA) on the high glucose — induced Schwann cells
(SCs) oxidative stress and apoptosis. Methods Primarily cultured SCs were divided into several groups including 5. 6mmol/L of glucose
as the control ( con) ,osmotic control,50mmol/L of glucose as high glucose (HG ) and HG in the presence of 50 wmol/L, 100umol/L,
200pwmol/L ALA for 48 hrs. Intracellular ROS generation and mitochondrial transmembrane potential were detected by flow cytometry a-
nalysis , while the apoptotic cells were was detected by Tunnel method. Western blot were performed to analyze the expression levels of some
important proteins,such as bel =2, bax, cyto ¢, cleaved — caspase =9 and cleaved — caspase —3. Results The relative levels of intracel-
lular ROS and mitochondrial depolarization of SCs in HG group were higher than the control (P <0.01). The apoptotic cells in the HG
group were markedly increased than the control( P <0.01). Compared to the control group,treatment with HG down — regulated the bel —
2 levels and up - regulated the bax expression( P <0.01). In addition, treatment with HG increased the release of cyto ¢ from the mito-
chondria to cytosol ,the activation of caspase -9 and caspase =3 in SCs(P <0.01). Treatment with ALA inhibited the HG - induced oxi-
dative stress by reducing ROS accumulation, mitochondrial depolarization and apoptosis in SCs( P <0.01). ALA also mitigated the HG —
induced down - regulation of bel -2 and the up - regulation of bax( P <0.01). Furthermore, treatment with ALA attenuated the HG - me-
diated the release of cyto ¢ from the mitochondria to cytosol,activation of caspase —9 and caspase —3(P <0.01). Conclusion ALA an-
tagonized the HG — mediated oxidative stress and mitochondrial pathway activation apoptosis in SCs.

Key words High glucose; Oxidative stress; Apoptosis;Schwann cells; Alpha lipoic acid

W DR JE] BBl #2975 7% ( diabetic peripheral neurop-
T4 TR AR IR G VE YU (81673785) s Be 45 (148 athy, DPN ) VE Sy B8 R 955 55 3 UL 1 02 1 ok il 485 9 & 9
B 4 9 B H (2014IM4118) s BEVE A A SRFE 7 5 il F 5% 11 %) T 45 2 — kA R 2 PR G R Y IE K AT S ik 90%
i H (2015)2023 NN
o e A B o DL EHR T DPN H % B 24 55—k
SRR < 0 DK, (E LSO BT BF 50 SO, o T A s L, 50 DA BB A 2R W T 1 22 0 A 3 B
lianging1 @ 163. com PSR HES C IS CRERE RS 5 T DPN
. 49 .



J Med Res,Nov 2017,Vol.46 No. 11

Ko ARG R T UL b — ik R AT T B 245
YoIa 7 ROCR A A AR RO B AR 280058 A
S DPN ) % 955 J2: 25 F IR 36 6 ) 4 T R 4651 7°0 L 3
AF R 2 1 B DR O R E B 58— BIL ) 27 8 3 T o A
A LA | R 2 PN T P ST R T S B 2R A
AR L IOAT LA Ry fi 3l AR [ 30 B A 4 SR iB A,
M B DPN 1 & A Kk J e Jo] L Al 28 % G 46 405 1Y)
PRI o ] P o 2 9 B I 8 e A 2 F 4
B 98 0 & DPN S MUY 1) 55 JRR A, 100 it U7 4
VE Ay ] 6] ol 228 R A ) 8 360 T2 400 ., 7 4 455 J) L 22
IEH DRE AR 18 52 b 2 35 A nT AR VR AT, A e i
0T DPN R AR A AN . Ay Bl 22 I 5
200 1 1 Bt A0 B R A R I GORL A X E T
EH AT Z BN EAC I . 1Eh B R4E A R R
BT o = B R (ALA) T 20 42 50 £E AR 2 AT
JIFE v e R B, B A iR BT 4R AR RE 0, T LAY BR AR N Y
ROS, B4 2 i F DPN R 97 o A 58 A H I
PG 5 1 K BL2L SR 4 i, SR T v 8 B A
ALA 535, B TE 4R 0 e W5 B0 58 X5 K A1 85 3% it J7 20 i
S A IO I S B A R T S 1 5 e, T i — 2P R
ALA gyt 2 BRI PE A
MH5RH %

LA R : 2 3 ~5 KAy Wistar ZL W A
b5t 4 8 A ARSI Sh W BOR A R A 5 o — B R
Pl k24 T  DMEM 20 Jift 15 3% 560 1 22 [ Gib-
co 23 )5 JIf 2B LK S 0. 05% JJe 5 1 1 I F € 1R Hy-
clone 24w s S HT B S - 100 HLIAM F Jb 5t A2 45 2
Al WA - OO TR — APt (DCFH - DA) g [ 3¢
[# Molecular Probes 2\ &) ;JC — 1 264 W A b 55 5%
FEAW N H] s Tunnel X & A 3¢ [F Roche 23 7] 5 4
PLE anti — bel — 2 (anti — bax, anti — cyto ¢ I H 2 [
Santa Cruz 2 A ; #2 $il anti — cleaved — caspase — 3,
anti — cleaved — caspase -9 4 H 35 [E CST A #]

2.0 7 A0 B A R R Al Ak b M E O AT
FLEL AL B P S AP 22 8 T & A 100U/ml &R
Ko 100 g/ ml % 75 28 (10 AN 25 45 B 1 - i £R W 4K (D -
hanks ) T #EAT 73 85, 73 85 i B vh S AT BB 25 B R
K JA L2352 AR R0V B AT A 30 B A 2 AN B e il
AT 80, & T & 20% fi 2k i3S 1) DMEM 1%
FrAE T UG Pk EAT R 9% 4 3 R 1 W R
FH 22 G BE 1 K& A G - 418 (100 wg/ml) B 55 5% i
HEAT A RS IR DL L BRIR A i B2 dE 20 . 3l i B 25
OGS S — 100 H 1 e 8 A Ak Y (5 AT 0 0 4

.50 -

B

EE o

3. SCH Ay 4 AR AR T T TAE, 2B S0mmol/L A
IR B A8h A M B R T R IR f AR K R
b sf 3 AR T 40 8 43 AR JLZH : D LA 5. 6mmol/L
I OB R R 00 6 7 4 B b IE W O B4 (con )
@50mmol/ L] % W5 35 37 (141t J7 40 i A @ i 4H (HG)
5. 6mmol/L #jZ B +44. 4mmol/L H 82 W15 35 19 e
J7 40 M A8 33 6 R 21 ( mannitol ) 5 @) /&5 B8 0 A [\ ik
B ALA 2 ( ALA ¥k B 43512k 50,100,200 wmol /L)

4. 40} P9 5E P % (reactive oxygen species, ROS)
RGN < 4 25 it 3 4 D 9 Ak Uk %% S & T DCFH -
DA Z&EREE (10pumol/L) ML E 1h(37°C) , &
B 3 ~ Smin HJVAS{B] TR 5 1 UKl 5 00 PRBH it 7 40 Jif
FuorHEfl . PBS PRV DL EBRRGS B M, B r il
A0 LW T E 57, U A A SRS 0 40 i (35 & 8 488 nm,
KT 5250m ) PR, AEFEASKIIN 10" A~ 41
DUAS 00 39 7 2% 25 40 i ~F- 24 2¢O o B2 AR R 41 i ) ROS
Ko

S SRORLAAR IR H (7 4G < 45 2t T 400 B T 1k Uk
JFEETF 0.5ml JC -1 TAE®H, #6HF Lh
(37°C) , 4 3 ~Smin FERRA) 1 UG 40 g F1JC -
1 9SG B Fo 43 B b, PBS W20 LA £ 8 R 454
MRS o LA JC — 1 e 0, 2 ofofk s 4 M, it =X 400 i
SR 10* A 21 J 1 21 4 52 58 3 (i & B 43 3 A
490nm \525nm; & 5% 53 51 & 530nm 590nm ) , LL4T/
2879 ' Lo AW K A £ s AR JE F A7 1) e IR

6. 20 L 8 T 53 A - PBS 4 & 4 it 3 40 L vk ¢ S LA
4% 2 B B EE[F E,0. 1% TritonX - 100 §EF 1T 4L, 4R
J5 W 50l TUNEL Jz J W, 18 & &t 7 1h
(37°C) . PBS PE¥#J5 T Al DAB & 57 5L, 58 T —
IERANED Wy R R U O SR L S o B VA WA R N
A 8 0 (B0 i 520 O 0K 25 S B o 2 40 L O T
FRULBEALE B S5 >0 BF T U 1 4 i Kl N S 40 i A
N NS 07

7. Western blot 2% 73 #r i T2 AH SC 2 1R 35« $2 ]
A T AN S A ORI R S M B A
F s iEE E RO R EAWRE ., BEm gt
Tt HE R TR B — R PN 04 I fie 5 JIC P K (SDS - PAGE)
HL%% 2 PVDF 58, %0 45 10 T BL 5% B AR W3 B 5%
0.5% BSA BEATEfM . 4°C 40 F LI TBST #i By an-
ti — bel = 2 anti — bax, anti — cyto ¢, anti — cleaved —
caspase — 3, anti — cleaved — caspase — 9 $L K F
AL UERR G HRP FRic 9 Z Hi = i s OL i & , ECL



AR el 2017 4R 11 #5460 % 114

L X LR . MR X 2 52 S 6 % BE (E
HEAT AP HT LA A B AR AR 145 B — actin (IHIXS P
TEH ) 2 240 L ) B R A KR E R 1

8. GEit2# U7k R ] SPSS 19. 0 G it 27 8 A i 17
Gt or b, TF i R AR = AR UE 22 (2 £ ) HEATHE
WA SRR A 3 RGO, Tr 5%
PRI 5, 22 200 57 FE R R B LR R T 25 40 T
PLP<0.05 ESAGIHE L,

g B

Lt J7 A RO 2 55 M 2 B B R 22 W B
IO AT UL it T3 240 P R R A AR TE B K Y
SR, MR R e By A% 2O BRDE 7 AR R R, 282
BN BE e G - 418 2lifl 2 B n 4T 4E 40 i 5, it U7 40
DA IR B 165 R 3R AR AE — i, 5 B i R L A X
W HIER . S - 100 %57 1 7 oK BR L Rt U7 240 il 2
BEik 95% UL I,

2. 5 UM ROS /K2 4k . 5 1F & X B ZH A1 L
ALt T A0 N ROS AKF-IH B3 &, 2 S A St
EESL(P<0.01), ALA T )5, jiti J7 41 i P9 ROS
KPR TR, B B EAR TR (P <0.01) , HE&
Pist 21 5 00 X B i U7 40 i ROS K1 22 = o e it
HEY(P>0.05,%1),

3. 45 2H 4 M SR A REE HL A2 AR Ak - 5 TE R X A L
B, e B LR AR B R A7 W B B AIG, 22 5 B A Ge it
BN (P<0.01), 5mfid g, ALA T 1 41 4 ki {4
B AL KB B 5 (P <0.01) , HERMEH 5 IR W
Xof B R AR B H 67 7K OF 22 R RS2 i L (P >
0.05,% 1),

A F AR TR MR 5 OE RO LM
Yo 2 e 7 A B O TR ] @ R (P < 0.01), ALA T
BUGHE T MU TR B R, 2R A S E X
(P<0.01), H§2EE4 5 IE % 6 B 41 AR L it 77 40 e
M REFTEITFEXL(P>0.05,5%1),

F1 ZAAMBEEERATEREHEE
BAIKETH (v25,n=6)

gkl WA R T R(%)
EH X 2 194 =36 1.44£0.09  4.53x0.24

HG 41 464 £51° 0.62+0.03" 36.72+3.05"
B35 X B 196 +41 1.42 +0.07 4.88 +0.27

HG +50wmol/L ALA 402 +38**
HG +100pmol /L ALA 338 £42**
HG +200pmol/L ALA 265 +34 **

0.76 +0.04** 28.66 +2.84""
0.95+0.05"% 22.58 +1.92"*
1.19+0.06** 14.27 +1.41"*

ALA. BRETR; SIEH X B4, * P <0.01; 5 ®m#f (HG) 4 L
% ,*P<0.01

5. % MM cyto C HFIERIK  EH 40 BRI T it
T AL LR AR KB eyto C B35 S5 R WK 1
No FIEH X A L, m ol LR eyto C A
(1) e 3K 7K B BTG, T ML BT eyto C ZR AR IA K
RS, EZRBARITFE X (P<0.01), 5&
WELAR LG, ALA T B2 J BT cyto C 25 1) K 3k K1
FEAR(P <0.01) ,Zbifk cyto C 8 Y R IK KT 1 &
(P<0.01,P <0.05), H &5 82 it J7 240 it 26 R 44 Ko
M BT T i) eyto C 2K [ A9 FRIA K7 5 1E 8 X IR 4 LA,
ZERTEGIFE L (P>0.05),

7 -

m JigJ5i cyto C
or : O R cyto C
5k

cyto CEk K

Fat
4L
Fat

3L

Fat
2L
1k . ﬂ o il s
0 ' . . . . .

200 100 50

IEHH Sl HeEmd
TR B+ R (umol/L)

1 Western blot ;% il 4 il cyto C 3K ik
ACIERAL;B. B4 C. HF B BEAL; D. 3Bk + 200 wmol/ L B 5 R
41 E. % +100wmol/L B BR 4L F. B + 50 wmol/ L i 3 iR 41 ;
HIER 4, * P <0.01; 5Epi e, *P <0.05,%P <0.01

6. % ZH AN bel -2 \bax Fik . W 2 FrR, 51E
WO HRAH FE R, S B4 bel -2 K A K B R
i, bax FEEK-FH B m, ZRAGIH P E L (P<
0.01), ALA U] LABI & T 90 o 0 8 3% 26 4 1 )i
T AL bax & HEY KA (P <0.01) , [8] i F 34 T bel -
2 HHRBAKF (P <0.01), HEEEE4LS IE 4 1]
ZAH LE T T 40 bel -2 25 11 M bax 8 LRIk K P2
SIS FE L (P>0.05),

7. %K H MM caspase —9 K caspase — 3 1HALIE I
S51FE % 4 b &, & B4 cleaved — caspase - 9
cleaved — caspase — 3 R IAKF- B 39 &, 22 5% A 4 it

.51 -



J Med Res,Nov 2017,Vol.46 No. 11

B-actin

2.5
Obcl-2 M bax
o
2.0} *
o, “#
% *
:EJ 1.5 [
W15¢
a0
o
E| 1.0 f HH
3 "
o) %
=05} * #
0

}

ERA FEAL HEER4L 200 100 50
TR+ T (mol /L)

2  Western blot ;% # il Z0 ff] bax/bel -2 Fik
ACIER A B A C H #8884 D. S A + 200 wmol/L i 2 R
41E. 750 + 100 wmol/L 75 FR 4L ; F. 2 BF + 50 wmol/L 53 2
YL G ERALILE, P <0.01; 5 R M4 LR, " P <0.01

HE X (P<0.01), W H#&FEEA cleaved — caspase — 9
i cleaved — caspase — 3 F ik /K EAEH LW B Ak (P
>0.05), 5@ A i, ALA T H 4l cleaved -
caspase — 9 K cleaved — caspase — 3 3 ik 7K 3 B i [

%, ZRA LI #E (P <0.01,K3),
A B ¢ D E F

cleaved caspase—9

cleaved caspase-3

B-actin

>~ 3.0
> O caspase—9
W caspase—3

K 251

20¢F o oxg

Z 10t
05¢F

|

0 . . . .
WA Ed HEEmd 200 100 50
B+ AR (wmol/L)

caspase—9/caspase—1H [ F&iK K
O
P
&
&
&

3  Western blot ;51420 Al caspase —9/ caspase —3 FKik
AIEH ;B Ebid; C HEEEA;D. @A + 200 wmol/L B 3 2
A E. @ HE + 100 wmol/L i 3 12 4H ; F. 5 4§ + 50 pmol/L i 3 W2 4H
HIEHAIE, " P<0.01; 5EMA L, P <0.01

.52 .

T it

DPN ] L) 5 504> 5 & il 48 2 G AT AA] 35 43 1) 2
B3, AR U s HIL I o A 58 4 T BH A HGE 1 4%
b 1% 156 &R AS BE 58 4= fi# B¢ DPN &% 19 i # . I 4F ok
Brownlee 41 Hi (1) # IR 95 T 1l & I & i 1) G5 — B 2%
VR T TR 12 SR, ot 2 10 A A% O SEUARL RS v
AL LA 5| O AR HL A% 36 I I 4% i ROS A it £,
38 3 S A IO I A S TR A T W A 2K 7
Yy 2ol R A EEE C I ARIRR, S
BT, DA i 28 3 SORE RS 45 B AR M B i 4 O &
f5E DPN % £,

ROS i — Rl Ak % B2 W AL W5 5 7% S i,
JE 7E i F 40 I A 1 AR 0 = FR R BA B el 4Rk
AR I 4 A F T 15 388 5 B R KR PR AR . I
L 40 P B S AR R AR G T A e 5 i il S A
S DR T 15 I o 1A 77 A 0 ROS L 48 37 40 i 1 1) £ 355
FHARAS o AEHIL AR 57 30 45 o 2R 2R 00 98 00 2 346
ROS (7= , [ i5F 41 M 9 (9 0 481K 5 G2 75 B ROS 11
B4 35 T R, X BT HLIAR 9 R B BRI ROS &2 K
TR DA B A 4040 0 b R AR . PR
ROS J2 J52 Bt 241 i P9 48046 17 38 /K F 1 1 42 98 s, 3 o
R SGHR AT AI 41 L Py ROS ¥ B AT DRz it 240 it Py
AL AR AR B L A BT T 45 SR R A A R A%
R R 5% 48h (Wit J7 4 M N DCFH - DA #5197 1
NG5 R ] 0 G e 0k 2 Y v M T L AR v i T 4
PN AR K

LR AU IR 4N IE 7 AR AR R T L A
TR WS T EENER RIER BN
gl U R T M Ep A v N s e R D B
LA R P AV 2 B S A e O AR R L A%
P (2 08 T A PR R, AT S S AR R T AR
AMIFET . FEULITFE R bel =2 FHR M 2 A% 26 M g
54 bel =2 Fl bax 2 T SCHEAE Y LR B L 47 11
TS cyto C G AR 7 B M5 o, I 388 1T 45
BT E A BRI T -1 A caspase — 9, i J5 I i%
P Tl B P ) SC B R P caspase — 3,58 i 4L K 3%
B T A 5T 38 o o A R B R g D
MR T AR A e A B IR AR TR e O A0 B O O T
B o WEFEEE R WK, B PR T LA fa BRIt T 4
AR AL, fEHE cyto C NZRL A 21 g 5T 14 5% 17,
[F L 3 T caspase —9 J caspase —3 {1k , A Lk
PRI AR IS IN 1  T7 20 B A O TR T R X R4
P 25 B0 0 S 7 v A X T 4 ) B A P R



BE 2 BE 5T 2% ik

2017 511 A 46 % 111

M BRI, S8 EETC,

ALA By — B AE Wy 0 S A0 50, 3 7 A I B
B IE JEE 2 - SRR - R A& 4 46 JF 5 9 10 Bt A Ak
YERT, Z R A0 IR K b — B 81z v T DPN (934
57 . ENAMYIEIRIFRBRY] ALA B BRI P E
PRAPE T, AT DL o 3 0t B8 3 il 28 e S R I
2 PEAR PF 4, AT A B 2l DPN B8 Il PR AE R 19 H
[y FEASBE ST b, ALA AT LRI B T 40 P
ROS 7K, DT Bl 38 1 e A 0 i 0 240 I ) 4 Ak 17 33
it [, ALA W] DL i 4R A4 JBE | Ao, i eyto
C N WL AR 3 J BT 09 5% A2, T 1A bax 35 I RGA, |
P bel =2 [ LK K, FEK T caspase -9 K&
caspase — 3 (R 4k, 30 5o 2 A% 2 722 400 o ven A T By
it A M T

25 b P aA v X Tt A L ) A £ 4 P AT RE 2
Tk T AR I TR T 35 T i T AN P 2R A R T ik
ML B . UL ALA BE W2 REARm B 2 T
Jit T3 40 ML ROS 19 7 A=, I 38 3o e bz 44 33 42 40 il it 7
20 PO T, i v T A B A T R S k20 AL |
ENIE T ALA By s 29 4 M .

5% 3k

1 Solomon T, Dinesh S. Advances in the epidemiology, Pathogennesis
and management of diabetic peripheral neuropathy [ J ]. Diabetes
Metab Res Rev,2012,28(Suppl 1) : 8 - 14

Singh R, Kishore L, Kaur N. Diabetic peripheral neuropathy: Current
perspective and future directions[ J]. Pharmacol Res,2014,80(2):

Sessions J, Nickerson DS. Biologic basis of nerve decompression sur-

gery for focal entrapments in diabetic peripheral neuropathy[ J].J Di-

Farmer KL, Li CY, Dobrowsky RT. Diabetic peripheral neuropathy:

Should a chaperone accompany our therapeutic approach? [ J]. har-

Vinik AI,Nevoret ML, Casellini C et al. Diabetic neuropathy[ J]. En-
docrinol Metab Clin North Am,2013,42(4) . 747 - 787

Edwards JL, Vincent AM, Cheng HT et al. Diabetic neuropathy ; mech-
anisms to management[ J]. Pharmacol Ther,2008,120(1) : 1 -34
Brownlee M. The pathobiology of diabetic complications: A unifying
mechanism[ J]. Diabetes,2005,54(6) :1615 - 1625

Boghdady NAE, Badr GA. Evalution of oxidative stress markeer and
vascular risk factors in patients with diabetic peripheral neuropathy
[J]. Cell Biochem Funct,2012,30(4) :328 -334

Qu L,Liang XC,Zhang H,et al. Effect of Jinmaitong serum on the pro-
liferation of rat Schwann cells cultured in high glucose medium[ J].

Tsujimoto Y. Cell death regulation by the Bel —2 protein family in the
mitochondria[ J].J Cell Physiol ,2003,195(2) :158 - 167

SYDNEY Trial Study Group. The sensory symptoms of diabetic poly-
neuropathy are improved with alpha - lipoic acid:The SYDNEY Trial

Tankova T,Koev D, Dakovska L. Alpha - lipoic acid in the treatment
of autonomic diabetic neuropathy ( controlled, randomized, open - la-
bel study) [ J]. Rom J Internal Med,2004,42(2) : 457 - 464

Foster TS. Efficacy and safety of alpha — lipoic acid supplementation in
the treatment of symptomatic diabetic neuropathy[ J]. Diabetes Educ,

FRFE W, T o — B R IR TR AR S B A2 I ) F 5T ok i

(s B 391.2017 - 02 -22)
(f& ] H1].2017 -03 - 12)

(E#%3 W)

19  Chen G, Wang C, Chen J, et al. Hepatitis B reactivation in hepatitis
B and C coinfected patients treated with antiviral agents: A systematic
review and meta — analysis[ J].
hep. 29109

20 Bandiera S, Bian CB, Hoshida Y, et al. Chronic hepatitis C virus in-
fection and pathogenesis of hepatocellular carcinomalJ].
Virol,2016,20:99 - 105

21 Li DK, Zchung RT. Impact of hepatitis C virus eradication on hepato-
cellular carcinogenesis[ J].

22  Hoshida Y, Villanueva A, Kobayashi M, et al. Gene expression in
fixed tissues and outcome in hepatocellular carcinoma[ J]. New Engl J
Med, 2008,359 :1995 - 2004

23 Hoshida Y, Villanueva A, Sangiovanni A, et al. Prognostic gene ex-
pression signature for patients with hepatitis C - related early - stage
cirrhosis[ J]. Gastroenterology, 2013,144.1024 - 1030

24 King LY, Johnson KB, Zheng H, et al. Host genetics predict clini-
cal? deterioration in HCV - related cirrhosis[ J|. PLoS One, 2014 ,9
el 14747

25 Moon C, Jung KS, Kim DY, et al. Lower incidence of hepatocellular
carcinoma and cirrhosis in hepatitis C patients with sustained virologi-
cal response by pegylated interferon and ribavirin [ J].
2015,60.573 - 581

26  Morgan RL, Baack B, Smith BD, et al. Eradication of hepatitis C vi-
rus infection and the development of hepatocellular carcinoma: a
meta — analysis of observational studies [ J]. Ann Intern Med, 2013,
158(5 Pt 1) :329 -337

27 Kimer N, Dahl EK, Gluud LL, et al. Antiviral therapy for prevention

of hepatocellular carcinoma in chronic hepatitis C: systematic review

and meta — analysis of randomised controlled trials [ J]. BMJ Open,

McCombs J, Matsuda T, Tonnu — Mihara I, et al. The risk of long —
term morbidity and mortality in patients with chronic hepatitis C: re-
sults from an analysis of data from a Department of Veterans Affairs
Clinical Registry[ J]. JAMA Intern Med, 2014 ,174.204 - 212

Maylin S, Martinot — Peignoux M, Moucari R, et al. Eradication of

hepatitis C virus in patients successfully treated for chronic hepatitis C

Omata M, Yoshida H, Shiratori Y. Prevention of hepatocellular carci-
noma and its recurrence in chronic hepatitis C patients by interferon

therapy [ J]. Clin Gastroenterol Hepatol, 2005,3 ( 10 Suppl 2) .

Randomised trial of
effects of interferon — alpha on incidence of hepatocellular carcinoma
in chronic active hepatitis C with cirrhosis [ J]. Lancet, 1995,346 .

Nishiguchi S, Shiomi S, Nakatani S, et al. Prevention of hepatocellu-

lar carcinoma in patients with chronic active hepatitis C and cirrhosis

Di Bisceglie AM, Shiffman ML, Everson GT, et al. Prolonged therapy

of advanced chronic hepatitis C with low — dose peginterferon [ J].

2
21 -35
3
abetes Sci Technol ,2014,8(2) : 412 -418
4
macol Rev,2012,64(4) . 880 - 900
5
6
7
8
9
Chin J Integr Med,2008,14(4) : 293 -297
10
11
[J]. Diabetes Care,2003,26(3) :770 - 776
12
13
2007,33(1) :111 =117
14
[J]. BE2E534,2011,17(2) 281 -283
2012, 2(5) : 001313
28
Hepatology, 2017, doi: 10. 1002/
Curr Opin 29
[J]. Gastroenterology, 2008 ,135.821 - 829
Cancer, 2015, 121:2874 - 2882 30
S141 - 143
31 Nishiguchi S, Kuroki T, Nakatani S, et al.
1051 - 1055
32
[J]. Lancet, 2001,357:196 - 197
33
Dig Dis Sci,
New Engl ] Med, 2008, 359.2429 -2441
34

The ANRS Collaborative Study Group on Hepatocellular Carcinoma.
Lack of evidence of an effect of direct — acting antivirals on the recur-
rence of hepatocellular carcinoma: Data from three ANRS cohorts
[J]. ] Hepatol, 2016,65:734 —740
(ks A 1 :2017 - 06 -07)
(&1 H 19 :2017 - 06 - 07)

- 53 .



