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Inhibitory Effects of Protopine on the Proliferation of Human Hepatic Stellate Cells HSC-LX2 and Its
Mechanism Study

WU Xinyu"*, LI Jing"*, ZHANG Jinjuan’, LIAO Shanggao'*, MEI Qing"*, WU Yayun', XI Xiaolan'"*(1.School of
Pharmacy, Guizhou Medical University, Guizhou Guian New Area 550025, China; 2.National Engineering
Research Center of Miao’ s Medicines & Engineering Research Center for the Development and Application of
Ethnic Medicine and TCM, Ministry of Education, Guiyang 550004, China; 3.School of Basic Medical
Sciences, Guizhou Medical University, Guizhou Guian New Area 550025, China; 4.Dept. of Infectious
Diseases, the Affiliated Hospital of Guizhou Medical University, Guiyang 550004, China)

ABSTRACT OBJECTIVE: To investigate inhibitory effects of protopine on the proliferation of human hepatic stellate cells
HSC-LX2 and to explore its mechanism preliminarily. METHODS: MTT assay was used to detect the effects of 25, 50, 100, 200,
400 and 500 pmol/L protopine on the proliferation of HSC-LXZ2 cells. The inhibitory effect of cell proliferation was calculated.
HSC-LX2 cells were divided into control group (1640 medium containing 5% fetal bovine serum), protopine low-concentration,
medium-concentration and high-concentration groups (100, 200, 400 pmol/L). After treated for 24 h. The apoptotic rate of the
cells was detected by flow cytometry. RT-PCR was used to determine the mRNA expression of a-SMA, Collagen I, Collagen I,
MMP-2 and TIMP-1 in cells. The protein expressions of a-SMA, Collagen I , Collagen Il and MMP-2 were detected by Western
blot. RESULTS: The inhibitory rates of 25, 50, 100, 200, 400 and 500 pumol/L protopine on proliferation HSC-LX2 cells were 0,
6.9% , 18.7% , 34.2% , 48.9% , 53.9% , respectively. Compared with control group, mRNA expression of Collagen 1 , TIMP-1

and protein expression of a-SMA were decreased significantly
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HRAEVE BT S0, BFST 5 )« 25 L M R VT 2 was increased significantly, with statistical significance (P<<
52532, M3 0851-88416164, E-mail: gmuxxiaolan@163.com 0.05 or P<C0.01). Apoptotic rate of HSC-LX2 cells and

in protopine low-concentration, medium-concentration and

high-concentration groups, while protein expression of MMP-

- 3210 - China Pharmacy 2019 Vol. 30 No. 23 tPEZGP 2019458 30 4555 23



mRNA expression of MMP-2 were increased significantly in protopine medium-concentration and high-concentration groups,

mRNA expression of a-SMA and Collagen Il , protein expression of Collagen I and Collagen Il were decreased significantly,
with statistical significance (P<<0.05 or P<<0.01). CONCLUSIONS: Protopine can induce the apoptosis of HSC-LX2 cells and

inhibit their cell proliferation, and reduce the expression of a-SMA, Collagen 1 , Collagen Il and TIMP-1, and increase the

expression of MMP-2.
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Fig 1 The structure of protopine
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2001HY-6003 % CO. 4l i 15 F: 4 . 902 7 — 80 “C UK
%8 (3£ [F Thermo Fisher Scientific 23 7] ) ; &K B £ T RE
fif AR Y . Universal Hood T %8 il f% 43 #r % ( 25 |5 Bio-Tek
73 w)) s PHS-25 B4 5 3K pH it ( R eE B 22U A
FRZS ] ) s CP124C Y HL KV [ S (e MDA BR
/3 ]]; Centrifuge 5810R 75 & 5k 5.0 ML (3 [E Eppen-
dorf /A 7] ) ; BD FACSCalibur % 37 2 41 it /% ( 3£ [ BD 2%
) s TS-8 BRI R I (018 PR G 1 7 AR DL IR A il s A
PR ] ) 3 Promo Vert 76 {5 & 5 A [l 534388 (1R ) A7
PR 715 SW-CJ-2D B TAE & (IR PN ik i o5 A B
75 w]) s LDZX-50FBS B G 5 (F 16 F 2 BRIT R b)) 5
DY Y-6C BUHL JKAX (AL 528 —ANAR) ) s ZHWY-103D AU e
TR R (R R A A s A PR | ) 5 K30
T 2 I 25 OB BB 25 45 PR A 7)) 5 Step One
Plus™ 74 5 B ¢ 't i 15t 3R A i =X 5 v, (PCR) X (& ]
Applied Biosystems 23w ) ; XH-B g 1R A 7% (VT3
faBeyy A A R A .
1.2 ZAm5ilH

Jir Bl el R B2 e A R A B AL, RO i
7 (HPLC ) FIAZ B 3R AG 0 40 5 44076 95 % LA b 5 Wi R &
2% 0P (PBS By oK , TTB U AR IR A RHE A IR A DL A
fic ,pH 7.2~7.4, FUet ¥ : 11.74 pg/mL ) ; RPMI-1640 1%
IR 0.25% R A (35 [F Gibeo A F], b5 : 8117293
1967534) ; B 4= ML (3E[H ScienCell 28 7], b5 : 23954 ) 5
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T TR R B - 2R DN A TRECBEE IS FL VK (SDS-PAGE ) BEfi
il 2817 £ (RIPA 4t i 2Lk 8 HY B9 960 (PMISF ) 28
FIRED 77 . LA (DMSO, 4L 75 9% ) MTT i
FI) MR iR (BCA ) 5 B v B e i) 6 (b s =3
FRHEA PR L4151 20180913 ,20180328 ,20180327
1213C0342 ,804W054,20180619) ; SDS-PAGE #& |1 [ £
ZE R (5 : Apr-23D) 4T . —HIAR BRI G = RAEYIH
RA R, H#5:061218181026.091018181015) ; #ifig
ZE A H M (Annexin V)-SR FIRZEEE (FITC) /ML N
W (PL) 20 8 A A7) & (i Ll i 28 A R A
BN 7], 4145 20180906 ) ; Trizol i 7] ( 25 [¥] Ambion Life
Technologies /A 7] , 15 : 101002) ; RNA B & (VT
IR AE YR R | 5. 50250) ; PCR 4%
R (R T MERE A R A PR A W] 4165 . TE220E8) 5
B BNl Ak 24 & 9 (ECL) &5 (32 [ Millipore 24 ], 41t
5:1722101) ;a-SMA G . 5e FEHTAA  Collagen T H 5 57¢
GEPLIR . MMP-2 G B 5 FEPTLAR (S5 8] Abcam 24 F] , L5
5368.17673.1184) ; Collagen 1 %22 va i Hi ik (b 501
AR ARAF R AL S 10423R) s BRI ALY
fits (HRP) B3 1 A9 1 240 S S 2 BR 28 11 G (1gG) L
it -3- 1 % d &I (GAPDH) (36 [# Affinity /A &, it 5 -
S0001 ,AF7021) ; i | £ % . DMSO (K Ht T KUk 273
FIBHE A BR A | 4344k ) 5 7K R ZE K 5 a-SMA | Colla-
gen | Collagen Il . MMP-2 TIMP-15|#¥5 4 T4
TR CEIE) et A R vl G .
1.3 4HAE

HSC-LX2 41 ialty [ &7 Millipore 23 A .
2 FHiE
2.1 BRI FRERNS &

FH1 DMSO ¥ fift J5 By sk, il B 2 28 100 mmol/L
ORI TR CRIEC L) L 0.22 pum AT LB RS g S B 1
2.2 ZHREEESF

HSC-LX2 4 o F &4 10% JiG 2F 1L A 100 w/mL
H 8 A1 100 pg /mL FERE 2R 1Y 1640 Ml IR AT 37 <C.
5% CO. 55 740 TP 75, B 24 h e — VO, FRAI A& =
80% ~90 % HHEARKEF7 , BOHEUE K A0 FH T8
2.3 MTT L& HSC-LX2 40 ff 18 5 3D bl 2R

ROl A K 8 B HSC-LX2 41, L4 0.2 % Jik 2R 1
AL, L0244 em (R IR (1 000 r/min 5.0 5 min,
WCAE AN, F 5 109% fa2F I35 1640 55 77 IR B 400, LA
5x10'mL ™" Y %5 FE A0 T 96 FLAN MU Sk b, &1L 100
nL, 1% H 200 wL JCBA Y PBS 35 78 LA B T4, & F
37 °C 5% CO4HMIIHFRAE Th I CE WERE . R HSC-LX2
A BRI A% BEZH  DMSO ZH A [ 3 B f JirL BT - i
24 (25.,50,100,200,400,500 pmol/L) , &40 6 4 L.
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BRI T G AL T A G TR, R RRAL I AT 5% i A
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1640 557 5 100 L, B By F- 41 4351 im A 25,5010
200,400,500 pmol/L J5Fi] -8l 1) 75 5 % i 2 IR 1640 35
FH100 pL. Z5YI1E 24 W5, B LA SR LA 5%
MTT %K 10 pL, B OR S J5 , T 37 C T 4RZE0FF 4 h,
BRI, LA 150 pL ) DMSO, K ik
¥ 10 min.  7EBEFR AL _E D E 490 nm iz 4 A4k 1 % %
(OD) , THE 4 M 3G 5 #0 ] %8 . AH 3G A 10 1 %2 (% ) =
[1— (£ 2540 72 OD {E/%} B4 V-5 OD {f)]x100% o
2.4 FRAMAEARN HSC-LX2 HEaET =R

RO AR K3 B9 HSC-LX2 20 Y, L) 0.25 % figs il 4
k., LA 1 000 r/min 250> 5 min, WEE 4RI, FH & 10% JiG2F
IMLTH 1640 K5 FRIIRAANMT, L 7x10" mL ' (48 BE e T
12 FLAn ks Fa b, 4L 1 mL, B F 37 °C .5%CO. 2 i
R P E W B . FREF HSC-LX2 0 i B ML 43 5ot R
ZH RN BT 5 BAIG R A, e 3 AL R
FraE TR AL B IR, X BRI A 5% iR A LT 1Y
1640 £537 2 1 mL, JiBaf Fr B fiC o L s vk BE 4L i A 100,
200,400 umol/L J5 B 5B 4 1% 5% B 2F I35 1) 1640 K55
H1mL. Z597EM 24 h)m  IREE4N I 3% , FH PBS ¥k 1
U, IS EDTA 1 B85 11 B A6 B 40 A2, 1000
t/min .0 5 min A, F PBS 78 2 ¥k (2 000 r/min &
L>5 min) , A 500 uL ) Binding Buffer 2 7% 41 ifd ; #4¢ B8
Annexin V -FITC/P 2 8 T 48375 &5 18 BH 5 b i 40
JL, AR FRE RERL A T A A ARG A B T
2.5 RT-PCR ;% # il HSC-LX2 4 fifl 1 a-SMA . Colla-
gen [ | Collagen I . MMP-2, TIMP-1 mRNA 3 iX B
0

BB A K A 4 HSC-LX2 2 i, 452 2. 47 30 )y
Bige AydRnmzs , 5412 mL. 25905 24 hJi , FH Trizol
PR A LS RNA I T4 8 cDNA. X GAPDH A4
Z I, 7 3% a-SMA  Collagen [ .Collagen Il \MMP-
2 TIMP-1 BEA T3, 1l 5 RNA il 2 4l % . PCR S
AR 20 pL, 20 4542 95 C TSk 5 min; 95 °CA8
105,60 CiRk 30 s, HA0MEHA . § 1G5 5, 3
57 PCR =W A 75 i i 26 (65~95 °C) , SR FH 2724 X /2
"B a-SMA | Collagen | | Collagen 1T , MMP-2,
TIMP-1 mRNA fAHXRIE . 5IHFHI K 1,
2.6 Western blot % # il HSC-LX2 48 ffl 1 a-SMA |
Collagen I .Collagen [l . MMP-2 & B Rz =M

O 85A K  A HSC-LX2 2 i, 42 “2.47 35 F )5 vk
R Sreafnngy L8 mL. 291 24 h , n i
J& B PBS R4 1 7%, il RIPA 2E 1 241 (& PMSF & 11
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Tab 1 Primer sequence

Cbuzans FiiE(5-3) FiE(5-3) FHTKIE bp
a-SMA ACTGCCTTGGTGTGTGACAA TTCCATGTCGTCCCAGTTGG 234
Collagen [ TGGCAAAGATGGAGAGGCTG AAACCTCTCTCGCCTCTTGC 213
Collagen I CTTCGACTTCTCTCCAGCCG GTAGTCTCACAGCCTTGCGT 250
MMP-2 GGTTCATTTGGCGGACTGTG GGTGCTGGCTGAGTAGATCC 170
TIMP-1 CAGTTTTGTGGCTCCCTGGA GGAAGCCCTTTTCAGAGCCT 182

BRI 5 T ok e R B O 4R B IR, 4 C
12 000 r/min #5.> 20 min, B 1 _FIE#H BCA H 1k
FE R G A e Y A SR AR i, T
100 CHn# 5 min A8k, S8 J5 1T SDS-PAGE HLIK , R H
TR R R 5 B R I — 9 2075 (PVDF) IR, FH 5% i
e 45 b B B A 1.5 h, TBST 2% M 15 1k 3 ¥k, £k 10
min, 731 A—$HL[GAPDH(1:3 000) ,a-SMA % 8L 7 [
PR (1:10 000) . Collagen I £ SR (1:1 000) |
Collagen I A vafEHiiA (1:1 000) . MMP-2 i FA v [
Ui (1:1 000)B5H .4 CRMUIK . 552 K PVDF i
JEL9FE 15 min J5 , A TBST 28 i 5 Uk 3 Wk, Bk 10
min, SAHIRN “HHRPFRICATILFEHT %R IgG(1:5 000)] =
MIBFE 1 h, TBST 22 il e 5 3 Y, 459K 10 min, ] ECL
KAGRF £ B3, DA Image T 1.8.0 #RA{F20 B 25347 K
{8, LA BFREE 11K BE{E 5 N2 GAPDH JK BB /) FL T
M AT RS & .
2.7 FHitFEFE

AT $5 48 14 5% FH SPSS 19.0 %k 4 #4743 #r , B %
Fx + s 3RoR, 24000 SR A B IR 3R J7 22 43 7 51 Dun-
nett’s (K 5, R AEAR S Z M L BCR A ek . P<
0.05 F/RZE A G L
3 H£R
3.1 ‘ApEIETEINEI R

5%t BEZH He g, DMSO 41 41 At ity OD i JC A {2 A8 fk
(P>0.05),50,100,200.,400,500 pwmol/L Jit Buf H- Bl 2H 40
JfL 6% OD {E ¥4 B s/ ]y , 22 S A G it 38 L (P<<0.05
B P<<0.01). FifiE J5tbof gk B2 B3, 4 % OD B
/N o 4541 HSC-LX2 41 Jifg 38 5 1 1 2 A 235 1 AL
%2,
32 ZHRATE

B3 F BRZH P, v o R R T BT i 2 400 i 0 1
WEE, ZRA G E L (P<0.01)., 44 HSC-
LX2 2 J0 08 1 0 s T L PR 2, 4 O 1 R ) 5 R A
73,
3.3 A a-SMA Collagen I .Collagen Il . MMP-2,
TIMP-1 mRNA B R iE

50 REZH PR, Dt BT I L r R vk R L A
Collagen I . TIMP-1 mRNA A%} &1k it fnh 2 AR 5 J5 pf
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F2 FHEHSC-LX2 MAEEIMG EHNLER (x £,
n=>06)
Tab 2 Results of proliferation inhibition rates of
HSC-LX2 cells in each group(x+s,n=6)

413 oD SRR, %
popie] 0.671£0.004

DMSO41 0.652£0.008 28

25w mol/L JE A i#A 0.672£0.002 0

50w mol/L JET F B4R 0.625£0.010° 69

100 mol/L J5BT F e 0.545+0.020" 187

200 pmol/L I A 0441+0.003" 342

400w mol/L T 0343 £0.005" 89

500 mol/L JET F B4R 0.309£0.005° 539

s 5% IR e, ©P<<0.05, **P<<0.01
Note: vs. control group, *P<<0.05,**P<<0.01

10 L 10 :
10‘*-i 10'3 B v

= 10 = 10
10°3 10'
10" . ' 10° . i
10° 10 10° 100 10* 10° 10 10° 10°  10°
Annexin V-FITC Annexin V-FITC
AR BB F ik e 2H.
10 E 10'Y
3 ,; 3
10° 'g'
& 10
10 1.
10° =—vrwrep e ;
10° 10 10° 10° 10 10° 10" 10 10° 10
Annexin V-FITC Annexin V-FITC
C BT R Bk b e FE 41 DL Baf B s e i 4

2 FHHSC-LX2 HBAT B SE
Fig 2 Scatter diagram of HSC-LX2 cells apoptosis in
each group
*3 FHEHSC-LX2HMBATERMNER (x+s5,n=3)
Tab 3 Results of apoptosis rates of HCS-LX2 cells in
each group(x*s,n=3)

Al AT, %
hopiceil 630136
T B 10.10£0.69
T B e 2B50£ 116"
T W e 51664043

T X IR A, **P<<0.01

Note: vs. control group, **P<0.01
i v e BE 4 41 i FP a-SMA | Collagen TT mRNA A
it ik B PR AIK , MMP-2 mRNA H X265 Bt 25
SR, 25 S A eIt L (P<0.05 3 P<<0.01) . %41
HSC-LX2 41l ifd # a-SMA . Collagen [ . Collagen I .
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MMP-2  TIMP-1 mRNA FIXF 2k ISR WAL 4.

F4 FLHHSC-LX2 H A+ a-SMA  Collagen I . Col-
lagen Il .MMP-2 TIMP-1 mRNA 183} RiX £/
Z£R(xts,n=3)

Tab 4 Results of mRNA relative expression of

a-SMA, Collagen I , Collagen Il , MMP-2

#=5 FLHHSC-LX2 Ha-SMA  Collagen I . Col-
lagen I MMP-2 ZEEHMRIEEHNLER (x5,
n=3)

Tab 5 Results of protein relative expression of a-

SMA, Collagen I , Collagen Il and MMP-2
in HSC-LX2 cells of each group(x+s,n=3)

and TIMP-1 in HSC-LX?2 cells of each group 45 -SMA/GAPDH  Collagen | /GAPDH  Collagen Il /GAPDH ~ MMP-2/GAPDH
_ Al 0832001 113£0.05 1212006 0572002
(xts,n=3) FRAMIBEES  076:001 1014006 106£0.10 069£003°
N M2 AVNRA VTV JOTU. .07 TV
) a-SMA/ Colagen [/ Collagen I/ MMPY/ TIMP-I/ JEMREIRER 07720017 088+0.03" 091005 076+0.02"
W GAPDH GAPDH GAPDH  GAPDH GAPDH R RBRIREAL 0712003 066+0.09"" 0461005 099+0.02""
?Eﬁﬁﬁﬂmré 1005000 1002000  100%000  100£0.00  1.00£0.00 Vb B HR L P<0.05, " P<0.01
FUFHIGKRESL 0972001 074£006°  098£0.05 1064006  073%0.038°
A - Note: vs. control ,*P<0.05,**P<0.01
FRARAREA 08550027 052:001° 0770037 L4007 067£00° ol V8. controt group
I BAKES 05120027 049001 0680037 230015 053002 4 it

T xR A, ©P<<0.05, ** P<<0.01
Note: vs. control group, “P<<0.05, “*P<<0.01
3.4 #ZHRHa-SMA  Collagen I . Collagen I .MMP-2
‘EBRIE
58 IRAH P, B e BRAE  H  oes RE 2 2 i v
a-SMA AR 5 it B R A, MMP-2 25 FUAR X 3%
TR B I B o 5 R R | VR EE 4 A1 P Collagen
I .Collagen Il & FIAHXT b5 B ERIL, ZRASR
P12 L (P<<0.058F P<<0.01) ., 441 HSC-LX2 4 ffi rfr
a-SMA .Collagen I . Collagen Il . MMP-2 & 1AM H
TKIEILIEL 3, B AR RIS R 45 R L3 5,

XERREL JEBT RS SR e T A

WAL WP WP
3 &4 HSC-LX2 #ifiHa-SMA . Collagen I .Col-
lagen Il .\ MMP-2 & B & iERIEH X E
Fig 3 Electrophoretogram of expression of a-SMA,
Collagen I , Collagen Tl and MMP-2 protein
in HSC-LX2 cells of each group
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JHEF Al 2 — g e A TP R T8RO e B A
PG, @ vl AR i&@ﬂéé@ﬁﬁﬁtkfm AR TR
R EUFLF AL LTI AS ], AR B B — AN SR [R] A5, B
#A HSCs 1955, HSCs & 21 kAL S 13 ) T 535007 2 Al
£ PR ) = R TR A

AWFFEHET T IR B Bl HSC-LX2 4 it 384 4 g /g
BRI , 25 5 T S0 i A 5 ) A P ol B g 185 0, 24
St AU ) 2 R T R A G 0 15 BH D T X
HSC-LX2 2l A 355 il A AL i T . HSCs 78
IEFEO T AT AR A KK a-SMA, [ IL, 7E 4T
He ALy & LB, a-SMA BB PIA N J& HSCs G
FIFERR™ . ABIFTE 25 S B, BT A fid A B (8 3 R AR
T HSC-LX2 41l iti th a-SMA mRNA K & [ i ik, £ 8]
J BT BT HSC-LX2 41 i i 7% A6 A Pl /E A . HSCs
TGRS 1) IUSCET 2 20 M2 4%, W] 23 K i ECMU A, 4
& Collagen 1 | Collagen MM 5%, [R] B K & & Wl L 40 Wb
TIMPs, #ill il MMPs & £ , AT #100] ECML ) B g, 385 %
ECM j=H SR I M, i 2 P BUF LR 4L B L AR
WL WK, 2 5 ) 4k #1 S , HSC-LX2 24 Jifd
Collagen I | Collagen Il mRNA J% % [ 1Y 32 15 B A%,
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