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W FCRT8T R SR AL G FUAL BT sk 46 %, EsT 100015 )

BE: BE IR 7 ERELT R N RS A T ERGTHE (hepatic stellate cell, HSC) JHT-H
oM B AL . T3k AR R CCL S 14 44k /) BRSE RIS ek ot FRLAEL /N BRBE RS, SR A i =04 i
ARA A R AR A7 17 e 20 B TR 9 4/ BROFFRE AR R BBl o R AN 5 BE SRR 1) E s Al i Ak (MO
M1, M2EWBEAAL) , 4> BIAE g S ILX-220 b5 3% . SR CCK-8%, Caspase-3/73% M s
WL F ARG A AT Western Bloth ILX-240 M T T . Z55R CCLAL /)N BRI BG40 i L 5] 2 35 o -5
HEZH (£=10.86, P < 0.0001) , HAHMI1. M2E MELNAE T Lo 52w T R4 (45 94.62.
5.28, PHAFH150.0036. 0.0007) . S5MOFIM2E WAt F2 A0, M1 EMEANAR 3% v] 2 Z 401
LX-2ZH A0 . i SLX-240 M JE T, 89N Caspase-3/ 7B PEIE F i T2 B Bax IRk (P <
0.05) . ik, MIE WS R LN T4 K JH 1215 5Bk (TNF-related apoptosis-inducing ligand,
TRAIL) KIRIE/KTEEEmTMOAMM2EMEGNAE ({55 N17.15. 17.20, P#J<< 0.0001) . TRAILE
IR A ]IS I LX 240 b 5 . (kAT B9 Caspase-3/7HiE 1 315 T Bax K& L.
ZEip M1 E W40 il i 22 1A TRATLAR 3/ RS AL ITHSCE T .

A AFLr4ith, EEAnitil, AFECIRAIAE, TS MRESRIER TR SR T SRR

Effects and its mechanism of macrophages on the apoptosis of activated hepatic stellate cell in mice
MATI Wei-Li', CHEN Qi-qi', YANG Xiao-yu', CAO Ying’, ZHU Liu-luan’, LI Rui’, YAN Jie"” (1.Department
of Liver Diseases I, Peking University Ditan Teaching Hospital, Beijing University, Beijing 100015, China;
2.Department of Liver Diseases [, Beijing Ditan Hospital, Capital Medical University, Beijing 100015,
China; 3.Institute of Infectious Diseases/Beijing Key Laboratory of Emerging Sudden Infectious Diseases,
Beijing Ditan Hospital, Capital Medical University, Beijing 100015, China)

Abstract: Objective To investigate the effects and its mechanism of different polarization macrophages on the
apoptosis of activated hepatic stellate cell (HSC) in mice. Methods Mouse models of CCl, induced liver fibrosis
and olive oil control were constructed in vivo. The proportion of macrophages with different polarization directions
in liver of mice in two groups were measured by flow cytometry. In vitro, bone marrow derived macrophages
polarization (M0, M1 and M2 macrophage) was induced, and supernatant was collected to co-cultured with activated
LX-2 cells. The apoptosis of LX-2 cells was detected by CCK-8, enzyme activity of caspase-3/7, flow cytometry
and Western Blot. Results The content of hepatic macrophages of mice in CCl, group was significantly higher than
that in control group (¢ = 10.86, P << 0.0001), and the contents of M1 and M2 macrophages were also significantly
higher than those in control group (¢ = 4.62, 5.28; P = 0.0036, 0.0007). Compared with the co-culture group of MO
and M2 macrophage, M1 macrophage supernatant significantly inhibited the proliferation of LX-2 cells, induced the
apoptosis of LX-2 cells, increased the enzyme activity of Caspase-3/7 and up-regulated the expression of apoptosis
protein Bax (P << 0.05). In addition, the expression levels of TNF-related apoptosis-inducing ligand (TRAIL) of M1
macrophage were significantly higher than those of MO and M2 macrophage (1= 17.15, 17.20; P << 0.0001). TRAIL
recombinant protein can significantly inhibit the proliferation of activated LX-2 cells, promote their apoptosis,
enhance the activity of Caspase-3/7 enzyme and induce the up-regulation of Bax expression. Conclusion M1
macrophage mediate the apoptosis of activated hepatic stellate cells by expressing TRAIL.
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oy, MR SRR MR mgiL. EF4
YA 52 Z AR A B % T, T B 4 i w4
AN A R Y, B2 B AL M R [ e 24 i R
RAE L RM2 R F g gn ™ TR TR, (ERT
AR AEA I s B, B P ] o A R R A R R
B, FEMRIRLT4E, HAIEIIHSCHRT:, feit
FFEF 4L RS AR 3L 0917 SR, AT A BA 1 A2
AR Tt B A 15 e 4 e 308 e A A L ) 8 4% 3 A6 T HS C IR
oo Bk, ASUREEHUR FH AN R B A 7 1) B i 2
B SIECRTHSCILR SR, flHSCHF T, LAR
T BRI AR AL
1 R 5RH%E
L1 KB zh 5 KA 8 JRIE RS CSTBL/6 MEME /)N
B T b 5 4 T R A S5 B W) BER A IR A ] 4 i
NHF AR GH B bk LX-2 40 f A A S8 = R A7 4
R ERLAA N - A AR V5 I T (granulocyte-
macrophage colony stimulating factor, GM-CSF) .
AL 4 K A F -B (transforming growth factor-B,
TGF-B) . MR SER T AH G 5 R A& (TNF-
related apoptosis-inducing ligand, TRAIL) . J§ £
B (lipopolysaccharide, LPS) . y- T-# % (Interferon-y,
IFN-y) . M 40 it i & -4 (interleukin-4, IL-4)
A1 IL-13 #) ) B 25 [F Peprotech 24 #]; it RNA #2
B ) & 0 H 2% [E Omega 24w 30084 6l 7 &
Real-Time PCR & 71 & 15 W H 2 [E Thermo A 7 ;
Real-Time PCR 5| ¥ i | ¥ 9% e 4 5 A &) & Al
Ji X Pt 7k CD146-PE. CD45-APC-CY7. 0-SMA-
AF488. Annexin V-FITC } 7-AAD {7 ) W B 3%
Biolegend A #]; CCK-8 i /| & W4 H H A 7] 1=
2% A w], Caspase-3/7 3 P4 il i 55 & 8 H b 3
Promega A F]; BAX. B-actin Juik & —Hi3yE g %
CST A,
1.2 87 %
1.2.1 /N R ET AE A BB R S 7 AT s 14 3 B
CSTBLI6/NRBEHLA HOCLALRIR 4L, 4157

iR ) 20184F Z104 541

Ho CCLAH (BRI /NSRS 550.3 ml/kglt
CCl, -His CEFIEET 2200 , XTREZH /N RIE e
510.3 ml/kgBila . 453 diE st 1k, ELRTERT4)E .
KIKES G2 d, 12 habFB/NR, AR I &%
JEREFRAS o AR R B R & (mg) / )i
&2 (g) x 100%].

1.2.2 340 B A /) B SR AH o= F 0 WLVLS)
A (o-smooth muscle actin, a-SMA) [FEIE 1
A B AR KRE T A R FH F g - B DR g B Ay Ak, %
JEE TR B ORISR /N R AESE T 4l . SR FHCD146-
PERICD45-APC-CY 78T R Y th, Z4Fix-Perm
buffer[d] E ML 5, FHa-SMA-AF488 A N Hefh,
Perm-wash buffer{& ¥t /5, £\ giu EHAI
1.2.3 B RERIE B0 i o B R 2 A AL
INEREMERL IS ), ToR o B AR, A2 ml
PBSy B BB 400, & iR . DADMSE A
Rk (DMEM + 10%fi64- MiE + 1% 5 -85 21 X
PO FLIRTIG BT S FIE T 10 emBEFRILA, A
GM-CSFZE 4K E 910 ng/ml, 7 dJ5 B Al % S MO
EWE4RM. 2351110 ng/ml LPSAI10 ng/ml IFN-y
P IMIE B 510 ng/ml IL-440
10 ng/ml IL-131F S AL AM2 B B WG S\ %
RFPBSKHHE, (RFFMORES, Weib24 hig, 25
MO, MIFIM2 E Vgl 77 L3 .

1.2.4 CCK-8i 7l GAs I 4 fu 5 75 /) FlCaspase-3/7
PRI 0B K IR LX 240 i R NS ng/ml
TGF-BAI G 12 h, AS[EIAR A T5 A f a4 g
B (MO, MIFIM2) L FRIEMIILX-241 /124 h.
I CCK-8ik 77 &r . Caspase-31b27 KGR A &
A R A T 4 i 5 A% L X -2.48 it P Caspase-3/7 1135
P

1.2.5 Z0ARPE TR I B[RRI A T 1) I 4T
IE SR FRIEILX 240, K A Annexin V-FITC
FTAADBAT AT T- 44 t, PBSIEYE)E, KHW
FgH A _EAUAS I o

1.2.6 Real-Time PCREZMIIL-12, TNF-a. iNOS2,
Arg-1. MRC1. MRSIFITRAILIEH £ IE WMk
LG HIMO, M1, M2ERESEM, F A RNAFEUR
F B E L M RNA,  T-260/280 nmill 5 RNAMK
FARE . W i cDNAJS , B ABI750058 0] 7%
F6EPCRAK I B AR BE PR 3Rk FF 347 70 #r

1.2.7 Western blotf& | Bax &5 A 1% 1EA AL FHL
77 ) E R i e R IR L X240/, A
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TUK EFE 2441 ho 4 °C 12000 r/min>20 min
(r=65cm) , B EiEW, BCAEH ITEHER.
RABB A k)G, BRERIEEAKES
PVDFJEE o 5% AR 494 A1 hjg, 4%1 : 1000
—H4 CHEER. FH51 . 5000 HRPAR iC i HR
i EA P RIgGEIRIFAE 1 h, ECLE M, R

Western blotBg Y643 A% 46

1.3 4ot 5422 K H] GraphPad Prism 7.0 44 %} %1
PEHAT G 00T, IS AR RITF R TR Y+ s 8o,
P ZEL ST A S8 B 1) L BCR FHASE AR A ¢ 4856, DA
P <0.05 HERFRITFE X

2 R

2.1 DRMFAEHRIEETA, 5. AL F I
B AT 2 Ik 40 80 a-SMA #9 & X WK 1A frzs, HE
gett BRI /NR T AR S 5e %, K g As
PE; CCl, 41/NRATF 4 R A B B AR Y, FFanp R HE

<igE - ol

Y2 EL, E P4 R AL . Masson 4L £ I 7 X B
ZH /N B A S A e ik e B A A X AT LD
JRE TR CCly 2R/ U2 2307 LK 2 1 SR T
CCl, /NI FHE%. ALT. AST JZHF A RYH frp
o-SMA" 2 i Lb ) 35 5 3 T R, Z R A gt
N (PYY<0.05) , WK 1B, # 1.

2.2 P4 B dm A e s RATLE R e e ds) N4
Rl g5 SRR ow, CCly 470N BRI B g4 i bL ) 2 3%
ETATRZE (r=10.86, P < 0.0001) , Hrh Ml,
M2 [ I3 0 i ) EL 9 ) (8 3 v T R4 (¢ = 4,62,
P=0.0036; t=528, P=0.0007) , W% 2.

2.3 WKIMEF B MR R B4 48 it/ Real-Time PCR
gERIEIR, 4 LPS+IFNy HIB)5, EWggipu- I-12.
iNOS F1 TNF-o mRNA 7K1 & 2 F+ & (e 45 2 5N
30.16. 4.687. 21.44, P {4 % A4 0.0011, 0.0426.
0.0022), #letb A M1 BRI . 28 TL-4 + TL-13 3% )5,
EWgE4n i Arg-1. MRC-1 F1 MSR-1 mRNA /K- i

Bl NRBFEEFET (x200) FIEFEKMHEe-SMARFRIA

=1 PRITHER. £MUFEREFERAMD o-SMA” @RS (F+5

28 7 AFREFE4L (mg/g) ALT (U/L) AST (U/L) a-SMA™ (%)
B (n=17) 42.48 £ 1.09 473 £6.07 194.70 + 25.33 523+0.76
CCla (n=17) 58.79 +2.07 1388.00 + 203.40 1267.00 + 242.40 31.26+2.13

Hi 6.97 6.65 4.40 12.38

Pl < 0.0001 0.0027 0.0046 < 0.0001

E: HFERGIME S o-SMA" 21 ff E 4542 T E a-SMA™ 41 5 CD45 CD146'UVAFE" T B R 40 B () L5158 (UVAF 9 i 2R 4 fa fls v E

KA

* 2 MUEREMRENRAITHERPLES (£, %)

28 7) MO E " 4@ Ji2, M1 E 74 40 it M2 E v 4mJi2,
R (n=17) 13.52+1.27 12.60 = 0.93 7.32+0.92
CCLeE (n=17) 35.96 +1.63 21.73+2.10 1523+ 1.04

Ha 10.86 4.62 5.28

Pl < 0.0001 0.0036 0.0007

s BV L 4% BT T CD45F4/80° 41 /5 CDA4S5™ 4l i 1 B 49 1 50, M1 B WS4 i LL 4% CD45'F4/80°CD86" 4l il i CD45'F4/80°
NI LB M2 E RSN L 5 4% CD45'F4/80°CD206" 41 5 CD45" F4/80" 41 () be. 45l 11 42
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b E (e AH5 9K 3016, 4.687. 21.44, P45
5 0.0011, 0.0426. 0.0022) , Ak M2 E V4.
DL 3,

2.4 REHA B 4 am ozt & AL 6 LX-2 48 e B = 84
#om CCK-8 R & gs B R, 5 Mo M M2 B
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YHP FE TR R S LX2 T e E R
2.75. 3.10; P1H 4 %14 0.0201. 0.01341) (& 2B,
20) . kAN, 5 MO A M2 BRI LR FRAA L,
M1 E W 40 b3 ] 2 35 39 n LX-2 40 g Caspase-3/7
FIETE e {E5 AR 542, 3.09, P A4 519 0.0162.
0.0453) (E2D) Ff FIHET-E A Bax EE (H
2B) ; 15 MO EWgEgn B IR A A b, M2 g%
HXNT LX-2 43 5. J91-. Caspase-3/7 i 4 & Bax
TR O R 2 R, LA 2.

£ 3 MINESBEESRIEE R AMRAL IL-12, iNOS. TNF-a. Arg-1. MRC-1 & MSR-1 mRNA #E5tRIEE (F£5)

£A IL-12 mRNA iNOS mRNA TNF-a mRNA Arg-1 mRNA MRC-1 mRNA MSR-1 mRNA
M1 E v 4@ it 1.00+£0.10 186.00 + 39.40 7.46 +0.30 0.80 +0.34 0.02+0.02 0.78 +£0.02
M2 E ¥ 4@ it 5067.00 + 168.00 0.01 +0.00 0.13+0.03 770.00 +5.26 55.00 +5.00 1.90 +0.03

Hh 30.17 4.71 24.20 146.00 11.00 28.90

Pi& 0.0011 0.0422 0.0017 < 0.0001 0.0082 0.0012

B 2 RERCEMEBREXE LR LX-2 HE T R0
VE: CCK-8 ZHMuMIx 8% 772 LA LX-2 4iff (PBS 4b3) 4{E N 0 BEATARNS /34T, ™ P < 0.05
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Western blot 25 J: 3% B8 - 25 1 Bax IR 23 L
W (B 3E)
3 g
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