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[fE] B8y %S AT B ( Bifidobacterium , BIFL) Xt 48 4 Y8 K5 14 JiF 31 447 ( chronic alcoholic liver injury,
CALL) K RJFHIRe R sl matE A PO B LS . & % SD RERBENL S CALL 41, 36t 237 (90 mg/
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regulating SIRT1/ChREBP expression
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[ Abstract]  Objective To investigate the protective effect of Bifidobacterium ( BIFI) on liver function in rats with
chronic alcoholic liver injury (CALI) and to explore the mechanism involved. Methods SD rats were randomly divided
into a CALI group, metadoxine (90 mg/kg) group, BIFI low- (500 mg/kg), medium- (1000 mg/kg), and high-dose
(2000 mg/kg) groups, and SIRT1 inhibitor Tenovin-6 (25 mg/kg) group. The CALI group and a blank control group were
given equal volumes of normal saline. After 8 weeks, liver function of each group was analyzed. Levels of TG and TC in
liver tissue and serum were determined. The pathological changes of liver tissue were observed by hematoxylin-eosin
staining. The expression of SIRT1 and chREBP in liver tissue was analyzed by western blotting. Results Compared with

the control group, the liver function of the rats in the CALI group decreased significantly, and the levels of ALT and AST in
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the blood increased significantly (P < 0.05). In addition, liver tissue underwent fatty pathological damage. The levels of

TG and TC in liver tissue and serum were significantly increased (P < 0.05), the expression of SIRTI protein was

significantly decreased (P < 0.05), and the expression of chREBP protein was significantly increased (P < 0.05).

Compared with the CALI group, the liver function of the rats in the low-, middle-, and high-dose BIFI groups was

significantly enhanced. The levels of ALT and AST in the blood were also significantly decreased (P < 0.05), the

pathological damage of liver tissue was significantly reduced, and the levels of TG and TC in liver tissue and serum were

significantly decreased (P < 0.05), the expression of SIRT1 protein was significantly increased (P < 0.05), and the

expression of chREBP protein was significantly decreased (P < 0.05). All of the above effects could be reversed by the

SIRT1-specific inhibitor Tenovin-6. Conclusions

BIFI may inhibit the accumulation of lipids by regulating SIRT1/

ChREBP expression and protect rats from chronic alcoholic liver injury.
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P97 ( alcoholic liver disease, ALD) ' #F58 & #1,
o 3 TR P LA A B BAR A5 BE R RO, &
EIHUAAR PR O T SR M AR 3 i g | R
T I 7K ST A K B 0 6 T4 R FR R R
SER PR, VLS BT 8 1 1 (sirtuin-1,SIRTL) 22—
MR 2 S WAL G, 2 5 08 i BE R AU AE
TC LKL B W4 A ( carbohydrate element
binding protein, ChREBP) J2 T H 1 423 7 28 4 A X381 1)
— o e S Sy R PR RTINS
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AEEIER™ . BUBLFF R ( Bifidobacterium , BIFT) {f
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U T A AT 52 e T A e JE 8 008 1140 i A T i AN T A
AR FE 3E o A e MR R I 45 405 ( chronic
alcoholic liver injury, CALL) KRR | B 7EH815T BIFI
XF CALL R BRUFH5L03 B ARV T 400 25 R A
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1.1 ##
1.1.1 5SZgeshyy

70 HiES SD KEL, 12 & /K 180 ~210 g,
W L i P JR-26 B2 W] [ SCXK (9) 2013 -
0016] . 7EME TR =R — BER LR sh Y .o
— AT H FLR FE[ SYXK (977) -2013 - 0058], ¥ H
HPOKRE, 1 e T 9258, B SEs i 2 A B
S 16 B By A b ofE (48 FEALE S, 2014 -
03),

112 259 F2aln 540

XU BRI (415 :S10960040) , g H T
MHERHIZG) " Fefth 2= 2 (4L : H20092458 ) , 11 H
WL JG B 258 ] ; SIRT1 #4157 Tenovin-6 (L5 .
HY-15510), ) H 3% [8 MCE 2 #); LK & B (=
99.7% ,#it*5:20140903 ) , W4 H 8 = K EW) 22 F 4%
LRI \774]:**%:-9}21:( Hematoxylin-Eosin , HE ) Yufn,
A& e BCA 1R & \DAB Rt ilGh &
$EBOAT &, W B AR TAYEOR AR NER A
%?ﬁfﬂ%@@( alanine aminotransferase , ALT) RF & K
KGR B I L o il (aspartate transaminase , AST ) 5]
&, 13 = KA F; Anti-SIRTI (HE45-: ab189494) |
Anti-ChREBP ( It %5 ; ab81958 ) . Anti-GAPDH ( it 5.
ab9548) , - T e L (Hit F: ab6721) , Wy H £ [
ABCam A7) ; AR B HL, 1 A 5 E Leica 23 ) ; 18
JeE B AR, W H HAS Olympus 23 Al 8L H HL KA 2
FHEREAL, W F 3E 1H Bio-Rad /A H 5% ; 4 H sh A AG
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$5 70 2 SD K RREEHL> B AT 7 4, B4 10
Ho (1) a8 AW IR 25 1 + A 3R KIE S 5 (2) CALL
RS IER + A TERKHE S 5 (3) FIMEXT IR SR 2
3—5( metadoxine, META ) 2 . &R + 90 mg/ kg
META #8425 (4) - (6) BIFT A% il i 4
RS + 500 mg/kg BIFI, 1000 mg/kg BIFI 2000
mg/kg BIFI '8 452 ; (7) Tenovin-6 21 ; T AG AR +
2000 mg/kg BIFI +25 mg/kg Tenovin-6 J# & 452 , #E
HAMN 10 pl/g, BR 1T W, £ 7 d, %R
Lieber-DeCarli J5 A F G &40, A7 6 J& 20 B 45
T5% WKW 5 2 4T 8% KR . 8 A
J& 45T R BRUCE PRI AL 21 IO E 2l ik i 5 mL
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A E 30 min 5, T 3000 t/min £ F .0 10
min, /NOEUH B EEW, — R ALT 508 &
AST 7 S A i & H ALT KA1 AST KSF-

(2) IML3E =W H 9 (triglycerides, TG ) | o AH [ i
(total cholesterol , TC ) 7K F- A& - 4% (1) Hh Il 75 A% b
BT A AR A R g 1 TG A1 TC Y
T,

(3) F4HEL TG #1 TC il e fF 1.2.1
PR BT SV 145 2 9K, 3000 1/ min 554
FE 10 min, SR ALT 33857 & AST 357 &0 46
EWCR ALT K- AST K,

(4) FHZUR I SRS X 1.2.1 kR
SUIFZHZI0) s KAL) #5 BR HE Y @i f2 k1T
et R E R, BT BT WA KR
HAUEE,

(5) 2L SIRT1 ,chREBP 45 [ 3K IAAGI - B
R VR K RS, FER A S A 1.2 mL
A AR, PRI R U ZUR B 1, BCA i
F G B S 2 RN M I e+ e e R
£ ( sodium dodecyl sulfate, SDS) -#E it HL 3K 43 &5 85 H
JF FEENZ PVDF 1 35% IR WK, B4 1 h; 4051
HIA—#¢ Anti-SIRT1 Anti-chREBP  Anti-GAPDH(1:
1000) ,4°CHFE 10 IA 0 (1: 5000) , =T
1 h, 2R ICEIEATRI, Tanon FRAFHAHE B 55
AT M.

1.3 SitEHZE
K JH SPSS 24. 0 A AT Ge it 2 40 b, 1AL

YRR 980 + At 22 R AT BN R 7 24
Mr. P< 0.05, 29852 X,

2 &R

2.1 BIFI X CALI X R AFIhEEHI 2200
5% PB4 M, CALL 40K BUAF4H 44 AST
ALT IS B E, 2R AR EE(P<0.05);5
CALI 41 [ A&, BIFT G | s 0 o 2 K B4 41
AST ALT {HEPEUH W FEML, Z2 5 A B EF MW (P <
0.05) ; 5 BIFI /& 7 & 4] L5, Tenovin-6 2 K B
U4 AST ALT JEPERT B e, Wk 1,
F1 BIFL XK RIFHL AST ALT
IKERIFENR ( x + 5, n=10,TU/L)
Table 1 Effect of BIFI on AST and ALT levels in rat
liver tissue( x = s, n=10,IU/L)
20 51| Groups AST ALT
X 40 Control 26.35 +4.76 22.42 £4.54
CALI 41 CALI 86.56 £12.65* 63.52 £11.72*
FE4E X BE4H META 34.93 £5.63 %% 23.26 £4.54**
BIFI fi7 &t 41 BIFI-L 65.93 £9.07 ** 52.36 £10.91 *#
BIFT H 5 & 41 BIFI-M 48.87 +7.34** 40.01 £7.95**
BIFI =71 41 BIFI-H 29.71 £5.47** 21.44 +4.13**
Tenovin-6 41 Tenovin-6 51.93 +7.45 *** 45.27 +6.37 ***
0 SR HRLE LHR, * P < 0.05; 5 CALI 20 [L 48, * P < 0.05; 5 BIFI-
HH# R, *P< 0.05,
Note ;: Compared with the control group, “ P < 0.05. Compared with the
CALI group, *P < 0.05. Compared with the BIFI-H group, *P
< 0.05.

2.2 BIFI X CALI X RRASRA SR =20

LR 4 Fe %, CALL 21 K BT 40 4L A i v
TG.TC HatWlpi L 2R AR EM(P<0.05);
5 CALL 41 e #5, BIFL AR, o e 771 o 20 K B 4
FUMIEH TG . TC &t W Wb, 254 WEM (P
< 0.05) ;5 BIFI &7 & 41 L3¢, Tenovin-6 21 K il
FFHZURNIMTE H TG TC SR B L k2,

&2 BIFL WK RAFHLURIMLEE T TG TC KFHIFEMI( x + 5, n =10, mmol/L)
Table 2 Effect of BIFI on TG and TC levels in rat liver tissue and serum( x = s, n =10, mmol/L)

. AT Liver IfiLy Serum
HL3 Groups TG TC TG TC
X} HEZH Control 0.67 +0.13 0.39+0.18 1.22 £0.21 2.75£0.51
CALI 41 CALI 1.39+0.22* 1.28 £0.21* 2.62+0.58" 4.06 +0.68 "
FEAA X A2 META 0.61+0.09*# 0.35+0.07 ** 1.26 +0.24 *# 2.93 +0.53*#
BIFI il & 41 BIFI-L 1.03 +0.17** 0.97 £0.16** 2.31£0.41** 3.69 +0.61**
BIFI 15 f& 4H BIFI-M 0.76 +0.15"* 0.65+0.11"* 1.91 £0.35"*% 3.22+0.34%*%
BIFI = 74 BIFI-H 0.62 +0.09** 0.38 +0.08 ** 1.24 +0.23"* 2.81+0.27"*
Tenovin-6 41 Tenovin-6 0.78 £0.11 *** 0.69 +0. 12 *#* 1.67 +0.27 *** 3.31 £0.25 ***

TSR HRA L, " P < 0.05;5 CALI 4%, *P < 0.05;5 BIFI-H 41 1%, * P < 0.05,

Note; Compared with the control group, * P < 0.05. Compared with the CALI group, *P < 0.05. Compared with the BIFI-H group, *P < 0.05.
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2.3 BIFI X} CALI XRATALR &I

U ERA R BT R, X B RN 25
mE,HT*QEH@ﬁFﬁ'J'%&%U‘U TeHRRHERR, R IRk
YA, FFAHZ A IE B . CALL 2H K BUIF 52 i W M s
A5 JE /NI 25 KA AN 52 3% T 40 LR B e Bk, HE B 5

f“l

i, R Bt AR R0 58k A0 3 1, S B R
Ao BIFLAR A i 70 a2 K BT 20 2400 40 7 32 0l
T TR 2 e T 400 i 20 02>, I A B TR 2 AR S
LN Tenovin-6 £H K B S5 B R, (H
1)

‘
D %’?’Jw

WA EAXIRYL ;B CALL 4 ;C: META 40 ;D BIFL AL &4 ; E . BIFT 520 F . BIFT =57 841 ; G : Tenovin-6 41,
11 HE L2 BIFL XK BT LR 052 (n =10, x400)
Note. A. Control. B. CALL C. META. D. BIFI-L. E. BIFI-M. F. BIFI-H. G. Tenovin-6.

Figure 1 Effect of BIFI on the liver tissue structure of rats by HE staining (n =10, x400)

2.4 BIFI X CALI X & SIRT1/ChREBP i& B Y
Egun

w2 fios, 54 R s, CALT 40K P4
21 SIRT1 1 11K A W] W (%, ChREBP 25 1 &5 W]
WihE ERABEM(P<0.05);5 CALL 4
B, BIFLA | 7] i 4 K BUF 4141 SIRT1 & H
FIK BIE (P < 0.05) ,ChREBP & 251 i
FEAR(P < 0.05) ;5 BIFT i 1 & 41 [L K, Tenovin-6
HARKBA AL SIRTI A KXW BEM(P <
0.05),ChREBP H IR B & (P < 0.05),
W3,

SIRT1

ChREBP

GAPDH

TE: A2 FIX AL B CALL 415 C: META 41 D BIFIL GG it 4 B
BIFI H57) 541 F . BIFL #5054 5 G ; Tenovin6 41,
2 BIFI X} CALI KFRHF4H4! SIRT1/ChREBP
FEHRIBAIFEM (n =10)

Note. A. Control. B. CALI. C. META. D. BIFI-L. E. BIFI-M. F.
BIFI-H. G. Tenovin-6.

Figure 2  Effect of BIFI on the expression of SIRT1/ChREBP

protein in liver tissue of CALI rats (n =10)

<3 BIFL X CALI KEUH414 SIRT1/ChREBP # 11
FIBME (x 25, n=10)
Table 3 Effect of BIFI on the expression of SIRT1/ChREBP

protein in liver tissue of CALI rats( x + s, n=10)

20 5] Groups ChREBP/GAPDH  SIRT1/GAPDH
Xt HR 4T Control 0.53 £0.09 2.12 +0.41
CALI 4 CALI 2.29+0.48" 0.36 +0.07 "
FHAH:XT BZH META 0.63 +0.11*# 1.11 £0.09 *#
BIFI fi& 5 &2 BIFI-L 2.02+0.13** 0.64 £0.06**
BIFI #5752 BIFI-M 1.24 +0.12*% 0.89 £0.13*#
BIFI = 7 i 4 BIFI-H 0.65+0.11"* 1.13 £0.11**

Tenovin-6 2 Tenovin-6 0.94 £0.13 *** 0.88 £0.12 ***
TE SXHIRA AL, * P < 0.05; 5 CALL 4L HLEL,*P < 0.05; 5 BIFI-
H 2L IL#, P < 0.05,
Note: Compared with the control group, * P < 0.05; compared with the
CALI group, *P < 0.05; compared with the BIFI-H group, P < 0. 05.

3 i

PRS2 5 BOPORE M 48 43 ( CALL) 1 SC BE B0
R, K oe 2 W, R T A o s, A s ] ik
K FB R R ™ ALD JFR 0 R £ S
HR I 5 JEFRE R, | Bt 2 99 0 7 B R B 1) B, AR IRk
R IFRAE T LLLF di Ak IFREAL AR, T S5
KB AN M IR BT, B 55 1 2238 , i 5k
LTI ,\fiﬂﬂ?ﬂ'éﬂﬁi*gm ALD B A % i ) 5 R
Rz —1 0 ARZEEF AN, TR 2 O T RS T
B B AR A i, SR Y7 CALL BB e st AR
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(O FETSAS BT BT i R v, e 2 R A 1Y
SERITHERAS . ASHIFFE AR A AN 238 1 5 %, R
LIRS HE E 7 A8 CALL AR KRR, 25 R
N EELEREE 8 JA T, CALL 41 K BUIF 441 R AST,
ALT 36 PEI B3 e P ZUR IS o TG \TC & &3]
B2 | FLF L ZURF /N 25 0 S 52 3 | JH 200 1
e K, HES RS, B R A i RN M A i R
T, AR AR , B CALL BRI £ k) .

i R AR e S AR 38 R i b & 5 6
AR W 18 R R R ZE AL T R B RPN, A
HRE A 25 B RE AT ECE AL RE R R
A, SR FH 25 A= B TOUAh 380 mT 0 2 A T A P B i T R 3
ARF I BEF A5~ Porras 25" BF 5T & BR, #it iz
FR A I R T R A KR OG- B O
RAEXT R B 5 5 /N BRARTEDORS 14 i 7 1 £
e, 45 m i 38 B A T 08 1 T DI BB Janssen
SV — B SE R BR, M T TR A R Y T O R
FETERG PE R 155 /I BRURE v Bl 1 20 23 0 6, D% AR
JINE, A T 2T A A R B, S g A A ko I
PENFRE W RS A8 BAT — PR AP E T, AR 9R R 8L,
5 CALI 41 Fe 85, BIFL AR, e 771 2H K B 2H 20
1 AST ALT P B B A%, 2 B BIFT B A7 {4718
PERS T SO D Be B3 T . 55 40, 5 CALL 41
FeAz  BIFI A o E e 44 4L ML 3 TG . TC
ER G AT A A | B2 i i a1 O = A e
IR B B R 0B, F2 0 BIFT oA o0 18 M P A
PEFR 533 7 v B S AL DI 8, &5 Chen 261 7
FIR R E S S BB D IR B b oy — 3, i —2F
WEFE & B, BIFL X} CALL K BUIS 107 HE AR 300 i 4
FUXT I 2y fig 461 43 1 £ 4P 4 AT B SIRTL 417 ) 5]
Tenovin-6 4 T PEHBAMH , 4275 BIFL XF CALL K B Ak
5 A 42 2 1 FH A0 6T I T R 46 43 1) £ 4 o]
it 5 SIRTI kA 5,

SIRTI FEMIFL BN PR N 3z 335, 38 i 9/ 5 41
EH WAL 2 O ALK 15 DNA 54 &AM
SEARAS S L R e 5 R AN PR T L Re AR
AT INE | AE A ST Al 45 AR 3o AR v R AR
FAT ., Jeon 25U LB SIRTI FE AL REMEAR 7 /)N B
FFA LA 2635 I, Bl SIRTL AT Sk 2 58 Aim g 15 AP
/N BRI A 2 B 98 5 /K F-, 278 SIRT1 A fig il By
AR RS S 5 . 53 8b Liangpunsakul
VR, ZEEE SR/ N AT S BT ChREBP 3£
SE R 4111 8 = ] o - S A N W i

Yio Gao % WHot & BN, F A1 R I 0 fig 7 SIRTI

Pk, Wi ChREBP 25 40 il 15 RS 14 451 473 K BUAT

ZHAUrp S RN S8 S, ARG R B L i 7K F

PRAPIRS T BOR U5 5, LA EWF5E R, SIRT1/

ChREBP fE[ 5 451 07 h A A 5 2R ASAT 5T

B, SN IR LB, CALT 41K BRUIF 4140 SIRT! 4R

FIZIAW] B A%, ChREBP 5 2] B ¥, 53t

FESCHRARIE — 54, % W SIRT1/ChREBP 2 518 it

BORBUF S 72, 2 — PR R, 5 CALL 44

FLAE, BIFL AR Hh o 77 e 2 K RUIF L4 SIRTI 26

FIA W] W4 =, ChREBP 25 1381k B AR, R I

BIFT B A7 i SIRT1 3k, M| ChREBP 2k ]

fiE. [RIEF, X A0 45 SIRT1 , ChREBP 25 [ 19 15 FH bk

SIRT1 #l55] Tenovin-6 ¢ #ii il , #2715 BIFT Al fig

i e Rt SIRT1 ik, #if] ChREBP 1% i it

& R

L L prid, BIFL 0] GEd o fie 2 SIRT1 K ik, 4

il ChREBP 23k, Il CALL K B P9 IR 5T & i, 55

TR0 P TR P T 3 R B B PR P

5 % 3 #k(References)

[ 1] Fan JG. Epidemiology of alcoholic and nonalcoholic fatty liver
disease in China[ J]. J Gastroenterol Hepatol, 2013, 28(1) ;11
-17.

[ 2] Szabo G. Gut-liver axis in alcoholic liver disease [ J ].
Gastroenterology, 2015, 148(1) :30 —36.

[ 3] Mazucanti CH, Cabralcosta JV, Vasconcelos AR, et al.
Longevity pathways ( mTOR, SIRT, Insulin/IGF-1) as key
modulatory targets on aging and neurodegeneration[ J]. Curr Top
Med Chem, 2015, 15(21) :2116 -2138.

[ 4] Eissing L, Scherer T, Todter K, et al. De novo lipogenesis in
human fat and liver is linked to ChREBP-B and metabolic health
[J]. Nat Commun, 2013, 4(4) :1528 —1528.

[ 5] Underwood MA, German JB, Lebrilla CB, et al. Bifidobacterium
longum subspecies infantis; champion colonizer of the infant gut
[J]. Pediatr Res, 2015, 77(1 -2) ;229 -235.

[6] LiH, QiuP, Wang J, et al. Effects of compound Ginkgo biloba
on intestinal permeability in rats with alcohol-induced liver injury
[J]. Food Funct, 2015, 6(2) ;470 —478.

[ 7] Askgaard G, Grgnbek M, Kjer MS, et al. Alcohol drinking
pattern and risk of alcoholic liver cirrhosis: A prospective cohort
study[ J]. J Hepatol, 2015, 62(5) :1061 - 1067.

[ 81 Bruha R, Dvorak K, Petrty J. Alcoholic liver disease[ J]. World
J Hepatol, 2012, 4(3) :181 -190.

[9] REJF, Bse, fla e, 5. FH/Wjd K BUTRE T 5 i
WU, HESEEYA, 2014,22(05) :59 -62 +4.
Zhang YF, Mi Y, He QL,et al. Exploration of a FH/Wjd rat
model of alcoholic liver disease[ J]. Acta Lab Anim Sci Sin,

2014, 22(05) :59 — 62 +4.



R E L6 B 2A R 2018 4 12 A58 26 #4556 1 Acta Lab Anim Sci Sin, December 2018, Vol. 26 No. 6

765

[10]

[11]

[12]

[13]

[14]

[15]

Obed A, Stern S, Jarrad A, et al. Six month abstinence rule for
liver transplantation in severe alcoholic liver disease patients[ J].
World J Gastroenterol, 2015, 21 (14) 4423 —4426.

Bibbo S, laniro G, Dore MP, et al. Gut microbiota as a driver of
inflammation in nonalcoholic fatty liver disease [ J]. Mediators
Inflamm, 2018, 2018.:9321643.

Diehl AM.

Implication of gut microbiota in

PLoS Pathog, 2015, 11

Boursier J,
nonalcoholic Fatty liver disease [ J].
(1) .:e1004559 -67.

Koukias N, Buzzetti E, Tsochatzis EA. Intestinal hormones, gut
microbiota and non-alcoholic fatty liver disease [ J]. Minerva
Endocrinol, 2017, 42(2) ;184 —194.

Porras D, Nistal E, Martinez-Flérez S, et al. Protective effect of
quercetin on high-fat diet-induced non-alcoholic fatty liver disease
in mice is mediated by modulating intestinal microbiota imbalance
and related gut-liver axis activation[ J]. Free Radic Biol Med,
2017, 102(3) ;188 —202.

Janssen AWF, Houben T, Katiraei S, et al. Modulation of the
gut microbiota impacts nonalcoholic fatty liver disease: a potential

role for bile acids[ J]. J Lipid Res, 2017, 58(7) ;1399 - 1416.

[16]

[17]

[18]

[19]

[20]

Chen J, Wang R, Li XF, et al. Bifidobacterium adolescentis
supplementation ameliorates visceral fat accumulation and insulin
sensitivity in an experimental model of the metabolic syndrome
[J]. BrJ Nutr, 2011, 107(10) :1429 - 1434.

Li P, Zhang L, Zhou C, et al. Sirt 1 activator inhibits the AGE-
induced apoptosis and P53 acetylation in human vascular
endothelial cells[ J]. J Toxicol Sci, 2015, 40(5) :615 —624.
Jeon BT, Kim KE, Heo RW, et al. Myeloid-specific deletion of
SIRT1 increases hepatic steatosis and hypothalamic inflammation
in mice fed a high-fat diet[ J]. Metab Brain Dis, 2014, 29(3) ;
635 - 643.
Liangpunsakul S, Ross RA, Crabb DW. Activation of
carbohydrate response element-binding protein by ethanol[ J]. J
Investig Med, 2013, 61(2) :270 —277.

Gao L, Shan W, Zeng W, et al. Carnosic acid alleviates chronic
alcoholic liver injury by regulating the SIRT1/ChREBP and
SIRT1/p66shc pathways in rats[ J]. Mol Nutr Food Res, 2016,
60(9):1902 - 1911.

[WFmEHHI] 2018 -07 -17

W
=

KT EDEREERR YRR R F1 R R B8 &1

2 s B AF O Sh AR R ) A0S FH I PR ESIEE T- 2019 4E 5 A 6 — 10 HAEIL 52890,

ZREVIKE R b E SR s A o B 2 R 2 g S 2 S IR sh W o i S [ 2 0 BRI 2 R EEE
-t b DX IR AT I T R SR KA I ) A% e Sl RS TR R R A X b AT A RN DA B T > b Y
WIS IR TR ALRE T o I F I ) — B VR R I RN b X S50 sh MR A, Sl
P A SR A (AR AT | ST 24 M i SE 06 B2 2= A 95 (U BE T, SR A s 110 185 B s B A e R S 4

2 RHIAR BITHR R L sh Wy~ AL

RN ok
L 15.010 —67781534  T-#1.13581788349
Ml 4 : zhangcong@ cnilas. org



