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Effect and mechanism of matrine on steatosis Chang Liver cells induced by oleic acid
YANG Limei, ZHUANG Jie, CHEN Fenyan, HUANG Xuhui (Dept. of Pharmacy, Fujian Provincial Hospital/
Provincial Clinical Medical College of Fujian Medical University, Fuzhou 350001, China)

ABSTRACT OBJECTIVE To investigate the effects of matrine (MT) on steatosis Chang Liver cell model induced by oleic acid
(OA) and its possible mechanism. METHODS Chang Liver cells were divided into blank group, model group and MT low-dose,
medium-dose group and high-dose groups (0.1, 0.5, 1.0 mmol/L). Except for blank group, the other groups were treated with 1.0
mmol/LOA for 24 h to establish steatosis model, and MT groups were given corresponding concentrations of drugs for 24 h. The
activities of steatosis Chang Liver cells were observed; the morphologies of intracellular lipid droplets were observed and lipid
content was also determined. The contents of liver function indexes [alanine transaminase (ALT), aspartate transaminase (AST),
total bilirubin (TBIL), alkaline phosphatase (ALP)], as well as mRNA and protein expressions of farnesoid X receptor (FXR),
cytochrome P450 7A1 (CYP7A1) and fibroblast growth factor 19 (FGF19) were all detected. RESULTS OA and MT had no
significant effect on the activity of Chang Liver cells. After OA treatment, orange lipid droplets formed in cytoplasm; compared
with blank group, relative lipid content and the levels of liver function indexes were increased significantly, while the mRNA and
protein expressions of FXR, CYP7Al and FGF19 were down-regulated significantly (P<C0.05). After treatment of low, medium
and high concentrations of MT, above indexes were all reversed significantly (P<<0.05). CONCLUSIONS MT could significantly
improve the lipid content and liver function indexes of steatosis Chang Liver cells induced by OA though regulating FXR/CYP7A1/
FGF19 signaling pathway.

KEYWORDS matrine; Chang Liver cells; lipid metabolism; nonalcoholic fatty liver disease
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1 ##
1.1 FENE

AW ST B A 45 Ts2-FL A8 B W f5e ( H
7K Nikon 2\ @) ) , PowerPac 200 % 75 1 1 BL i Uk X .
ChemiDoc Touch k2% K E IS Z 55 680 R bR (3
[% Bio-Rad /3 1) ) , QuantStudio 1 %1585 E B 3R 4 5k =X
S (PCR)Y (L[ ABIA R )45
1.2 EFEHmEIRF

WSR2 (4l =98% , 415 X05J6M6) I [ |
TR AR PR B 7] 5 i1 O (45 0405866) 1t B
VBT R T AR AR A A BR A ] 5 TR AR g (S
0457) Wy H 3% [E Amresco 2\ 1) ; CCKS8 ik 7 & (it 5
ab228554) 14 7 B 15 ¥4 Hir i 70 45 PR 7 ; Total RNA $2HX
LA (L5 9109) W) H H 7K Takara 23 5] 5 6 % 5635 &
(gDNA i % 7 ) . NovoStart® SYBR qPCR SuperMix
Plus (#1t5-43- 5114 E047-01A \E096-01B) 3411 [ A1\ fk T-
(V) A BRA W] 5 i FXR PR /N BRURH- I - 3- i
i & i (glyceraldehyde-3-phosphate dehydrogenase,
GAPDH) Hiidk R i S AL Wy b i A9 L SE 40/ B 1gG
(H+L) R i A A P bR ic i 1L 2T 1gG (H+L) (it
S35 5124 13194-1-AP . 60004-1-Ig . SA00001-1 . SA00001-
2) ¥ [ 3% [ Proteintech 23 F] ; %2 FGF19 .CYPTA1 it
P (54351 PB1116 . A01601) 3410 F 1514 A= £k A}
B BRA T AN A RS 2 i (alanine aminotransferase,
ALT) | K % % IR ¥ & Iif§ (aspartate aminotransferase,
AST) | B HZT % (total bilirubin, TBIL ) . B 1 4 2 i (al-
kaline phosphatase , ALP ) BifFIX 6 28 W FfF 56 (ELISA) it
Fl & (52091 TL45974 JL12187 . JL20094 . JL13265)
B A IS A YR IR A Hoaison e h o p
Sl 7 H IS
1.3 4pE

N IEH P40 2 Chang Liver B iV ZE4E /R 4= ¥Rk
HABRA 4, 5745 SE0021
2 FHik
2.1 HREEESE

Chang Liver 4l 3% T & 10% a4~ 1fiLiE . 100 U/mL
H % 100 g/mL 55 % R (Y RPMI-1640 85 5 Hrp | T
37 °C.5%CO. M 537  FFAffIRL G 2 80% AL TR
22 YHRESHEEEY

B M 2s 2 BB R S P R
. 2 HAARPAT T B YL 24 h 5 InA
1.0 mmol/L Ji1 1R CHR 4l SCHR" RN 19T 52 40 235 SR A 31 ) Ak 2 455
7% 24 h BT BB AR T AR 5 SIS o L vk R A
L ST A Ty T RS BN 0.1,0.5.1.0 mmol/L
T SR R = B R B 2 mmol/L 14 R, i FH
A BEER K i Bl 5 i v ) AR S 57 24 h
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2.3 ¢RBaiE MR

ootk K399 Chang Liver 201, A 5 X 10°4~/L 4%
BT 6 fLA, AFFL 100 WL, 75 20 B 25 i 35 80%~90%
B BT AT T8, # 8 X 10'AN/L e T 96 LR T, 1%
B A IE 60% fl A B, 242,27 TR ka4 A2 .
Rigt A 8 MR L. RS R4, RS , 4% CCK8 it
G UL S e, FBERR AR 450 nm R A Y25 B
(optical density, OD) , I 40 UA7 16 K . IAFIE R =
SZIGH S OD /45 F4H ) OD i X 100% .,
24 HAEENEEERSENE

Fi“2. 37Ny BN, oL V2R 2 KRR Rk
8 fL. FRAMMEIRFRA AT , FEbh g5, P A iR
R 2% P (PBS) 15 U6 3 WK, I A 4% Z2 5 H i [ 22 30
min, LA 60% 55 P9 BV VR VEERRD , FHVIET O R e 1
30 min, F-H] 60% S5 N RS o 0, TR AKGE 2 s, PBS T
Ve, Him B S R, RS B UL T T A e
B bR 28 2T O b 38 ) 40 D, A5 AL A S S B 200
pL, 55 15 min J5 fhde , B4 200 L A 96 fLAR
e, AR ISUREIN 490 nm 9 KA ) OD AR, 35 A X i
T i o AR BT i = S 4 T3 OD /25 4
] ODf X 100%,
25 {HEERBTFIhRETEFRAG T

Fi 2. 37T R J AL, Ay A AR 2 KGR, AR
3NESL. FRANMEEEFRES A U R, He iR e i P
FARE KM Hrp ALT . AST . TBIL ALP (15
2.6 ZHREH FXR.CYP7A1 . FGF19 mRNA Ri& 4

P 2. 37U F UM, A4 A2 KGR AL
3G, R FRAS RS WS LA, 55 3R,
JPBS i3 2 K, il A 1 mL A9 Total RNA $2 B 7 , Wk
FTIRAT, S ICE 5 min, 8 2 B0, I A S 45 200
ul, FEAMIR AT, 2 IR H S 5 min, 5.0 12 min(4 °CF , %%
12 000 r/min, F[A]) . HU400 pL 35k 20 0 B0
oINS N EE 400 pL, 82, —20 °C T LE 15 min, &
> 10 min, 3+ IS, $HE, LA 1 mL T& 14 75% LB,
B0 5 min, F B, A 20 uL ddH.O, 3¢ 43 % fift
RNA, I RNA MR S 4658 5, 907 5% il cDNA FfEA 7
PCR ¥ 14, W& % Jy : 2X qPCR SuperMix Plus 12.5
pL, 7.5 wmol/L 3L K 514 2.0 wL, i 4% 5% 7 1) 2.5 pL,
ddH.0 8.0 pL. ¥ #8244 : 95 °CHIAEYE 1 min; 95 °C7AE
20 s,56 °CiB k 20 5,72 °CHEfH 30 s, 2 40 M, LU
GAPDH 1 N 2, R H 27 i it 5 40 e b FXR.
CYP7A1.FGF19 mRNA ) ZiE7KF-o 519 it i I
HEFEARAE A FE B, AR R /NLER 1,

x1 3MEISFEHR

M Ll s T3 TEHIF/Mop
GAPDH  AAGAAGGTGGTGAAGCAGGC TCAAAGGTGGAGGAGTGGGT 113
FXR CAGGAGCCACTTCTTGATGT TGGTGATGATTGAATGTCCGTAA 119
CYP74l TCTACCCAGACCCTTTGACTTT ~ GCGAACAATCTTCCAGGACATAT 151
FGF19  CAATGTGTACCGATCCGAGAAG ~ TGGGCAGGAAATGAGAGAGT 110
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2.7 #HREH FXR.CYP7A1.FGF19 & A RiA#M

Fi2“2. 3" T iU, 2l A 25 5T AL 3
ANEAL . FranfEssIRas G s AL 40 i, F PBS v vk
2~3 R, B4, B0 SRR . SRS UK R
HH, IMA—$i(FXR.CYP7A1 . FGF19 . GAPDH ¥ {4 ,
B354 1:2 000,1:2 000,1:800,1:10 000) . —Hi (4
7 (AR i AL W R IC Y TG, B B L34 1:5 000)
IE , BiJE, FH Image Lab 5445347, UL HAREE I 5N
(GAPDH) [ K FE AR FLAE T B AR 1 A9 2R K -
2.8 GitZEaH

K SPSS 25.0 B TG0 HT . B LA x £5 3%
7N, 2 ] R T O 25 0 A 2L B R LR LS D~
Km . K86 /K #E a=0.05,
3 H#HE
3.1 ApEiEMMERSETN

TR I 20806 Chang Liver 48 B P TG W 520
ZEIR VLI 1, ZghR Ak B %) Chang Liver 41 it PN 7] I
WL g , 525 A s, HoAR iR o & i & T
(P<<0.05) ; SHRUA FL#E , 2416 P R W P S S T T
JFiBY Chang Liver 41 i A& 21 (535 B S d /b, HARXT A
i a R B AR (P<<0.05) . S5 ILE 2,

120

110
: I I
60 l

EAMH BRA wEEE ST WS
WL R WHEL

/%

EllOPESAES

0
ZE I BRI W0 S S0
g rhos
EEl £l A

B SRR L (] F A A BRI (n=8)
a: 575 4] H#E, P<0.05;b: AR L4, P<0.05
B2 KAMRBERTNGHIOEE,*x100)
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3.2 ‘ApErhATIhREIEIREEIL

525 4 e, BRI 4i b ALT \AST . TBIL ,ALP
TR E TR (P<0.05) ; SRV FLER, 5 S A%
R B L 2R D ALT (G SRR BE A1 FRAM ) LAST
TBIL ALP & i3 i AL (P<<0.05) , 45 1 L3 2,

F2 HHEMMPATIBEIERTL (x£5,n=3)

M ALT/(ng/mL) AST/(UIL) TBIL/(pmollL) ALP/(ULL)

SHA 03580011 3537540455 1831340304 368141502
fRI 06040026 4B4ET6MF  HE0H0Q  SLOATELIE:
HEWITREAR 0532£0020  AI340£1139° 2275120393 44992+0997°
HHWPIRER 0478+0015 3056910798 2L12+0295  42.531£0261°
EAMEREY 038010014 37715+0450°  18880+0432°  37.770+0299°

a: 575 HAH A, P<0.05;b: SRR [ 45, P<0.05

3.3 A FXR .CYP7A1 FGF19 mRNA RiAZE

525 4] b e, A AL 4 41 i FXR . CYPTAL,
FGF19 mRNA ik 7K -1 i 3 [ IR (P<<0.05) ; 5l
HLEEE, WS D R R A FXR . CYPTAL
FGF19 mRNA 3 ik 7K - ¥ i 2 F+ 55 (P<<0.05) , 45 21
W3k 3,
x3 HHEMF FXR,CYP7ALl . FGF19 mRNA & iX

T (x+s,n=3)

4 FXR CYPTAI FGF19

SHE 1.000£0.041 1.000£0.071 1.000£0.072
fiA 0339£0.033* 0233 £0017 03591 0.028°
HEHITREA 0493+0.037 035340017 050840029
HEHPIREA 0.553£0.004 0497£0.028° 057040005
HAWEREA 0808 £0.036° 0825£0.001° 077640014

a: 573 (A A, P<<0.05;b: SHRI4H b4, P<<0.05

3.4 A FXR.CYP7Al FGF19 B EFKiLT

525 (4] b g, A B4 41 i FXR . CYPTAL,
FGF19 8 [ #357K T34 i 35 B IR (P<<0.05) s SEAIA] L
5L IESHE b B R L 4N FXR .CYP7A1 FGF19
AR 2 TR (P<0.05) 252 ILIAL 3,
4 it

REAE B FEAE SE T 3 200 7E NAFLD iR 97 1
J1o FEMW SRR T S0 IR I A Y A R el
YEAT, 45 S 7R 35 S 00 AE NS 2 MR 48 ORI 41 41
A B i 3 v ) B e b L BELLE 40 B AR PEIRBE , 346 4%
SEBAT o SCIERREE W IE T S e A AR IR
FXHIAYT NAFLD R K SRR, 45 SR o, 1 S ]
DI I 35 AR 7R B ALT FHAST K- S 15435 2 iy
WIRFFE UE S, 5 000 K BRI IR B 01405 LA A
P75 5 14 FFFA5L 073 A L 22 Y0 S5 P B0 A 1 AT
FEE— 25 R ARSI ST 730, UE S S AT LA
Chang Liver 41 il i fig 5t 7% 4i& , i o] LA 2L 3% Chang Liver
A A HF D REHE A , PR L AR I 5 S8 7 NAFLD (13597
b LA BRI T

FXR B Z MR R EE— 5, AU S 5L
PR B IR FR AT, IR AERE DS N R A 28 S5 W o ) 1
AR R T EEAEF, BELE LA A A FD I
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E RN ;= G o 1 [0 A s 7
G IE K B, R DL ZHE T A 3 R A A Eéil
B /N BUHZH 2 FXR .CYPTAL 928 (2235 5k e 5

JEKE 1551 NAFLD, mﬁtTﬂ,KIEJE’J”E%XTFXR/
CYPTAL 5538 s 1) 5% M AN AH ], 3 1] BB 2 1 F FXR
P AR B B 2%, S 5 R s R AR
FFSE S B 2N AFREE R BN, 2R ab B
J&i FJ Chang Liver 4 Jifd 1 FXR ,CYP7A1 . FGF19 Z& [ il
mRNA 53 B E AL, & ST Hs , LiREAM
mRNA F 534 5 35 I, 5 BE 2 w5 S0k B3, [l

Eb A8t it 2 B
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HIRE 2 B RRTFERETE A
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