RGES PN

SHANGHAI JIAO TONG sl !
UNIVERSITY | WANGJunqing 71D
SCHOOL OF MEDICINE

FEANA

Bl EEE .t S In

Associate Chief Physician, Master Supervisor

ORCID ID: 0000-0003-1219-639X

FBREF(1982—), LERBARAFEXRERESERLIBEETEER. XERMNAZEBEZFOIHEFE,E
SN ERZERRIFEFE, XEEREALRKZEZFUIINESIEZE . UETERENSFETLEZERS-4*
RHEIBIPEFRKENR . EBTEZLSEIDR IS EFERR . LETHEERERETR . LERBRZE
FHRAFFTERNRATEER (PEZBIMIREIPEFRE. ANELETHIATII. LETHEZREBES
FERBRIT—EBRBAZEZR REN ML, THEXREBARZES 2 HHLRE 1. LETRHREFIRA
3IGERSE5ERAANFESH LIME 45, BT RZERAZRSRT I E F 6 Wlo KHMEFFIEE M B
IARMBRTZR, BR T RERSFERBBEX T~ VERARELR. ELXTNEBRETENER.

ZMREIE LBTBARFEZ R N—R"ES/K T SRER —RFEN—IR K EZ -G RB B R R ER

RKRMHiLE

1. Hao F, Wang N, Wang X, Chen Y, Wang J. Identification of prognostic long non-coding RNA signature with
potential drugs in hepatocellular carcinoma[J]. Aging (Albany NY), 2021, 13(14):18789-18805.

2. Xu W, Li K, Song C, Wang X, Li Y, Xu B, Liang X, Deng W, Wang J, Liu J. Knockdown of IncRNA LINC01234
suppresses the tumorigenesis of liver cancer via sponging miR-513a-5p[J]. Front Oncol, 2020, 16(10): 571565.

3. Xiao JX, Xu W, Fei X, Hao F, Wang N, Chen Y, Wang J. Anillin facilitates cell proliferation and induces tumor
growth of hepatocellular carcinoma via miR-138/SOX4 axis regulation[J]. Transl Oncol, 2020, 13(10):100815.

4. Wang J, Wang X, Bhat A, Chen Y, Xu K, Mo YY, Yi SS, Zhou Y. Comprehensive network analysis reveals
alternative splicing-related IncRNAs in hepatocellular carcinomalJ]. Front Genet, 2020, 15(11): 659.

5. Hao F, Fei X, Ren X, Xi Xiao J, Chen Y, Wang J. Pseudogene AKR1B10P1 enhances tumorigenicity and
regulates epithelial-mesenchymal transition in hepatocellular carcinoma via stabilizing SOX4[J]. J Cell Mol Med,
2020, 24(20):11779-11790.

72\
‘(@‘\/\ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE) Vol.41 No.12 Dec. 2021



LBREBREER (BEER)

Vol 41 No.12 Dec. 2021 JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE) | 1619

B3 - FLAiATE

2

B FE 4% fth 3T 3 BF 47 4E4€ B9 250 = 1E A B EL 4L

E M, BB, MR, ERE
ESSEA BRI S P S, 18 200025

[(FZ] BB - HOTPHE A T e T LF 4 M0 6 3 RS PR v Ve F R L . T53% - K% PubMed F AT 2525903697 A S LT
BSCik, IR 20104 1 H—20204F 6 H o XHAFLF4EAb & A % . IFlRe R A0 Kk 2k R B BRTET- R T meta 7347 . K5 16 X
T CSTBL/6 /N RUBEHLAN M FRZH . BTHCHMl i T2 . DUGUIbaR (CCl) FES4 . CClLESHBRA PTHEfyTe4, fd4 R, CCl kg4
/NER LA 20% (R FRSM B0 CCL 4% | mL/kg FFAV S, BEJRAT 2 U i 5 Xk B AL ) )t R A E A T R i 5 s BTG AR AT T 4L/ L A
H LA 15 mg/kg SR A RTHCAAL T TI#E B 10 CCLTESIBR A BT AAT T LA R ik CCL FBTHE At T AR T 3. 4 RS A FE/NRR,
A6 I 1fi 35 4% N % 248 (glutamic pyruvic transaminase, GPT). A 5% %{f (glutamic oxaloacetic transaminase, GOT) W& ; RARM
FELTY RN BUIT LT AU AR 5 R F S e e e (i T £F 4 Ab b i TABURC AR 11 (collagen [A) MYFRik; RS2SR
2 PCR KM AT o US4 (a-smooth muscle actin, a-SMA) . collagen I . collagen I, DI/ % (interleukin, IL) -1b.
IL-6. b A=K A F B (transforming growth factor-B, TGF-B) W3Rk ; SR G B3 12 46 I JF 20 21 o -SMA 2 171 Fl 8 2 fk Smad4
(pSmad4) FEHIRIE, LR - HZGIO K SCHIEAT meta 7047, Z5 R R ST T R25 W T ARATIE R B AT Erdedl . AT OhRE R ARG &2
AR RRTET R FESISh, 4IRS, SXFIRAL LS, CCl, I LA CCL, T ST A BTHE A A TT 24/ RRUPR B 1 2 2 35 F
(#P=0.000) ; T CCL i 5154 BIHTAA T 20/ BUA BT 5 CCL TR AL LA, FREREERR, ARERAGITFE L (P=0.040). 5
XFHRZH LU, CCI TR 41 CCL 7 S HE A BT A AL T 40 /N B GPT . GOT R EEX B3 -7+ (3.P=0.000) ; i CCL, 7 S BE A BTG A fh 7T
/MBS CCLTESTL LA, GPT. GOT EJHREEREV)N, HEZEFAGIAE L (P=0.020). KIRELIYLE B CCLIESUTN
LY FEVURR, Sy st Y (0 R collagen TAFE CCL I A ik, S0 98068 i PCR, e EDVETEA N 25 SR o . S0 21 AR
b, CCLAHT4I P o-SMAE1RATH, a-SMA. collagen T . collagen I ) mRNA F AT+ (3P<0.05); ifi CCLFESHIRABTHE 1 Ab
TS CCl kgt b, FRIEAE T, ZREESEHFEX (B P<0.05), SXBAMIL, CClLAHA T IL-1b, IL-61
mRNA FEBRM LT, TGF-B ) mRNA Fik B ETHE (3P<0.05); 1 CCLEF A FIHE AT 4L 5 CCL kS Al 4, IL-1b. IL-61F)
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Ameliorative effect of atorvastatin on hepatic fibrosis and its mechanism

WANG Nan’, LU Ye', HAO Feng-jie”, WANG Jun-ging"
Department of General Surgery, Ruijin Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200025, China

[Abstract] Objective:To investigate the role of atorvastatin and its mechanisms in patients and animal models of hepatic fibrosis. Methods- The
literatures in PubMed were searched for statins for different chronic liver diseases from January 2010 to June 2020. Meta analysis was performed based
on the occurrence of liver fibrosis, liver failure and overall patient mortality. Sixteen male C57BL/6 mice were randomly divided into control group,
atorvastatin group, CCl, injection group, and CCl, injection combined with atorvastatin group with 4 mice in each group. The mice in the CCl, injection
group were administered intraperitoneally twice a week with 20% volume fraction of CCl, at a dose of 1 mL/kg; the control group was administered
intraperitoneally by using the same dose of corn oil; the mice in the atorvastatin group were gavaged once daily with a dose of 15 mg/kg of atorvastatin;
the mice in the CCl, injection combined with atorvastatin group were treated with a combination of CCl, and atorvastatin. After 4 weeks, the animals were
euthanized, and serum glutamic pyruvic transaminase (GPT) and glutamic oxaloacetic transaminase (GOT) were detected; the degree of intrahepatic
fibrosis in the mice was detected by Sirius red staining; immunofluorescence staining was used to detect the expression of collagen [A; the mRNA
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expressions of a-smooth muscle actin (a-SMA), collagen I, collagen I, interleukin (IL)-1b, IL-6, and transforming growth factor-B (TGF-B) were
detected by real-time fluorescence quantitative PCR; the expressions of a-SMA protein and phosphorylated Smad4 (pSmad4) protein were detected by
Western blotting. Results*Finally 9 papers were selected for meta analysis, and the results showed that statins reduced the incidence of liver fibrosis,
liver failure and overall mortality in patients with liver disease. In the animal experiments, the weight of mice in both the CCl, injection group and the
CCl, injection combined with atorvastatin group decreased significantly compared with that in the control group (P=0.000); while the weight of mice in
the CCl, injection combined with atorvastatin group decreased to a lesser extent compared with that in the CCl, injection group (P=0.040). Compared
with the control group, GPT and GOT concentrations were significantly increased in both the CCI, injection group and CCl, injection combined with
atorvastatin group (P=0.000), while liver enzymes in the CCl, injection combined with atorvastatin group showed a smaller increase in GPT and GOT
compared with that in the CCl, injection group (P=0.020). Sirius red staining showed excessive deposition of intrahepatic fibers in the CCI, injection
group, and immunostaining suggested high expression of collagen [ A in the CCI, injection group. The results of fluorescence quantitative PCR and
Western blotting suggested that a-SMA protein expression increased, and mRNA expressions of a-SMA, collagen 1, and collagen Il were upregulated in
the CCl, injection group compared with the control group (P<0.05), whereas the expressions of these markers were downregulated in the CCl, injection
combined with atorvastatin group compared with the CCl, injection group (P<0.05). The mRNA expressions of /L-1b and /L-6 were slightly upregulated
and the expression of TGF-f was significantly upregulated in the CCl, injection group compared with the control group (P<0.05). In contrast, the mRNA
expressions of /L-1b and IL-6 were significantly up-regulated and the expression of TGF-/ decreased in the CCl, injection combined with atorvastatin
group compared with the CCl, injection group (P<0.05). The expression of pSmad4 protein increased in the CCl, injection group compared with the
control group, while the expression of pSmad4 protein was lower in the CCl, injection combined with atorvastatin group compared with the CCl, injection
group. Conclusion* Atorvastatin may attenuate the occurrence and development of liver fibrosis via manipulating TGF-p signaling pathway.

[Key words] atorvastatin; liver fibrosis; inflammation; transforming growth factor-f; signaling pathway
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R1 WNSTERHIHE R EE
Tab 1 Associated data of the selected literatures

Patients

No. Author Year Location Type Time period

1 Chang 2017 Chinese Taipei Propensity matched cohort 20002013

numbers

2021,41(12)

Records obtained through searching
PubMed database (n=2 705)

o | Excluded types of studies that do
not meet standards (n=2 469)

Records were eligible after preliminary

review (n=236)

o| Exclusion of clinical studies with
irrelevant content (n=48)

Records obtained after reading full-text
documents (n=188)

4

Studies obtained after repeated evaluating
under two people at the same time (#=9)

E 1 iﬁrﬁllﬂ

Fig 1 Flow chart of literature inclusion

X RRLH A, b TTE25 W4 ik W AR T 47 4 Ak & A 3R
{0 5 R I 25 52 B 7R P=0.989, P<0.01, FEHI48AMISC

R LA i S TR
Etiology Outcomes of interest Stain users  Nonusers

1350 HBV, HCV, ALD Decompensated cirrhosis ; Mortality 14%; 9%  28%; 18%

2 Huang 2016 Chinese Taipei Propensity matched cohort  1997-2009 13 086

3 Simon 2016 USA Retrospective cohort 20012014 9135

4 Hsiang 2015 Chinese Hongkong Propensity matched cohort 2000-2012 53 513

5 Mohanty 2016 USA Propensity matched cohort  1996-2009 2 747

6 Simon 2015 USA Retrospective cohort 20002004

543

7  Yang 2015 Chinese Taipei Propensity matched cohort  1999-2010 84 213

8 Kumar 2014 USA Retrospective cohort 19882011

9 Abraldes 2016 Spain RCT 20102013

243

147

HBV

HCV

HBV

HCV

HCV

HCV

Mixed

Mixed

Decompensated cirrhosis ;
L. . 2.6%; 0.9% 6.1%; 1.9%
Developing cirrhosis

Developing cirrhosis 14.0% 21.4%
Mortality 6.5% 14.3%

Decompensated cirrhosis; Mortality — 2.1%; 6.3% 3.9%; 11.1%

Developing cirrhosis 10% 28%
Developing cirrhosis 6.0% 21.9%
Decompensated cirrhosis 30.0% 40.5%
Mortality 9% 22%

Note: HBV—hepatitis B virus; HCV—hepatitis C virus; ALD—alcoholic liver disease; RCT—randomized controlled trial.

Study ID RR (95%CI) Weight/%

Huang-HBV (2016) —— 0.43 (0.36, 0.52) 4.18

Simon-HCV (2016) L 0.65 (0.60, 0.72) 10.14

Simon-HCV (2015) 4"’—‘ 0.37(0.12, 1.08) 0.16

Yang-HCV (2015) * 0.27 (0.26, 0.29) 85.52

Overall (7=98.9%, P=0.000) 0 0.32(0.31, 0.33) 100.00
0.124 8.I03

B2 fTHRAY FHRAELRERBEHM
Fig 2 Effect of statins on the risk of hepatic fibrosis

@] JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

Vol.41 No.12 Dec. 2021



LR

222 JFUIfe AL XS A 45 Scmk st
17 374 ) f , HoA iR a6 20 7 973 451), XFME2H 9 401 1 .
AT SR R RR=0.53, 95%CIH 0.46~0.62 (K3)., F

BTG H T T XL IFFLF A B e R | 1623

TR B0 45 R BN P=0.357, P=0.169, B4 A 3k
R R . SX IR Hbde, 7T 2R 250068 W 2 D 28 T
fifi Ak g8 B I e R AR Atk I

Study ID RR (95%CI) ~ Weight/%
Chang-HCV (2017) — 0.39(0.28,0.56)  20.77
Chang-HCV (2017) e 0.52 (0.32, 0.83) 9.18
Chang-ALD (2017) —_— 0.60 (0.42,0.87)  13.80
Huang-HBV (2016) — 0.47 (0.34,0.64)  28.11
Mohanty-HCV (2016) —_— 0.65(0.46,0.91)  20.14
Kumar-Mixed (2014) e 0.74(0.49, 1.13) 8.01
Overall (=35.7%, P=0.169) <> 0.53 (0.46, 0.62)  100.00

0279 358

B3 TN FA A & R R AR

Fig 3 Effect of statins on the risk of liver decompensation
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78 RR=0.55, 95%CI )3 0.48~0.63 (&l 4)., ST FEAK .
Study ID RR (95%CI))  Weight/%
Chang-HBYV (2017) —0—‘ 0.34(0.21, 0.56) 7.81
Chang-HCV (2017) —.— 0.60 (0.35,1.03)  4.41
Chang-ALD (2017) ——0—- 0.66 (0.41, 1.06) 5.47
Hsiang-HBV (2015) —-*— 0.54 (0.42, 0.68) 31.98
Mohanty-HCV (2016) E B 0.57 (0.47, 0.69) 44.53
Kumar-Mixed (2014) __.__ 0.83 (0.49, 1.43) 3.48
Abraldes-Mixed (2016) 0.40 (0.17,0.95)  2.32
Overall (12=15.6%, P=0.311) <> 0.55(0.48, 0.63) 100.00

0,1|67 é

B4 fiTEAMF B4 X R0
Fig 4 Effect of statins on the overall risk of death
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