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T E B AR R AT AT S A (HF) R R, SRA2 3R L L] . 7 ik F A Wistar K R BEALS A = & 41 HF A A
A ok F TS P B A F40[135.270 405 mg/(kg-d) , AE 2 B 2iH], HA12 2, hEa@sh, LA KM HE T 50% w9 74
AL A R (2 mL/kg, B8 2K 58 )AL A HF A R oy, 2 G Af HF B ALK R BT F £ 05% % qﬂ%é%éf_{%

Ak BB R R BT MESEY ,F0 1R, %5488, WEREER KN —ENL, TRRAHSIELIFIEN L, 2
3G 5 Ao i) KR b I o AR 36 AR 70 RUBR 25 AU (ALT) . K AR B 45 R 85 (AST) 3L 5% 8% B (ALP) | ?éﬂﬁ%éﬁx(HYP)] TR

R 422 P a--T- I8 UL & & (a-SMA ) 89 FGA H 0L, 50 KR R AR 40 4 &, 42 Masson ¢ &3 AT 20 SR L 2L, SRR & BT AR
A (TMT)H R, AR G Ak 00 2 7158 A 3547, T 2 20 (B FF Lok BT AN AT A LA o0 ) An HF BE RV 40 68 2 7 R GA &
& , 4% 85 Uniprot-GOA £3% & VA % KAAS .KEGG mapper 7& & T L5 3t L 447 A B AIK(GO) F= KEGG %8 £ 547, &R . %
G 28K R AL BRI IR 2840 & B R R et B8 R LR MIRE Ko aa 2 A R AP s & . 5w a4 kik  HF
ALK BRI Y AP h 4 AL A R IR 204 & 03 &, R @Ak, s as 7T L K g% 48 i3 8 | 4F Y 2B ek
I MR £ A IR AT IE AR T S AR IR AT A2 Fra-SMA 89 Rk KR 3 2.39E % (P<0.05). L5 HF BR800 4%, ek A AT &
FEARR LR FERYARRAZEGEE, BAKH TAFIE R 3 S5 4 ALP 43 A & & 7] 34 ALT \AST .HYP 4 & #»
0-SMA ¥ & ik K3 B 5K (P<0.05)., £k EHF A AW ERFREEGAQ2A, L PRE EEIGA REATRAA, 0
Jig B B2 45 6% & 4(FABP4) 2B B} Ta- 2B (CYPTAL) 5, GESHMERE T, ZF AR RO L L5 & TWAINZ A i i
KBSt , R BACE R ERE M R BR A5 T Ak, A L i 18] BB I 4G R IE R G B SRBR S A i A2 A R AL B AR,
A0 A v B AR A B BEARIG 2 i E AR (PPAR) 5045 5 aB 9%, 453 ork T AT K HF B A KR a9 TR & 000 &
7% ALT AST .ALP HYP 4%, T Hla-SMA #) £ ik , B ENT L0 K R AF AR, B — R TR VER . 7 A
HF 45 JA #L4) T 4& 3 % FABP4 .CYPTAL .PPAR % % Ao 5 fods %ifi %,
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Effects and Mechanism of Qiwei Qinggan Powder on Hepatic Fibrosis Based on Proteomics

LIANG lJie',Menggensilimu', YAN Yuxin',JIN Rong',BAO Xiaomei’,MA Lijie', Narisu', SU Xiaoli', XIE Mingi’,
MA Yuehong' (1. School of Basic Medicine, Inner Mongolia Medical University, Hohhot 010110, China;
2. School of Pharmacy, Inner Mongolia Medical University, Hohhot 010110, China; 3. Dept. of Sleep, Inner
Mongolia Autonomous Third Hospital, Hohhot 010110, China)

ABSTRACT OBIJECTIVE: To investigate the anti-hepatic fibrosis (HF) effects of Qiwei ginggan powder and explore its possible
mechanism. METHODS: Male Wistar rats were randomly divided into blank group, HF model group, Qiwei qginggan powder
low-dose, medium-dose and high-dose groups [135, 270, 405 mg/(kg-d),by total amount of crude drugs], with 12 rats in each

group. Except for blank group, other groups were given 50% CCl;-peanut oil solution intragastrically (2 mL/kg, twice a week, for

consecutive 8 weeks) to induce HF model. At same time,
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blank group and model group were given constant volume of
0.5% CMC-Na solution intragastrically; administration groups

were given relevant medicine intragastrically, once a day, for

Th . . .
AT ) . consecutive 8 weeks. General situation of rats were observed,
s WEEAE o WESE ) P52 25 B4 . E-mail : 904697460 ) S
@qa.com and liver morphology was observed after last administration

and hepatic indexes were detected. The contents of liver
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function indexes (ALT, AST, ALP, HYP) in serum and the
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expression of a-SMA in hepatic tissue were determined, and HE and Masson staining were performed to observe the
histopathology. Using the difference multiple of expression quantity as the index, TMT technology was used to screen the
differentially expressed protein in medicine group (combining the liver tissue samples of Qiwei ginggan powder groups) and HF
model group. Uniprot-GOA database and KAAS, KEGG mapper online tools were used to analyze GO and KEGG pathway
enrichment. RESULTS: The rats in the blank group were in good health; the liver was bright red and smooth, the liver lobules
were intact, no degeneration and necrosis, inflammatory cell infiltration or fibrous tissue proliferation was found. Compared with
blank group, the rats in HF model group had poor diet, depressed spirit, disordered and lusterless fur; the liver was dark red or
yellow with rough surface, hard texture, inflammatory cell infiltration, fiber tissue destruction, bridge connection and so on; the
hepatic index, the contents of liver function indexes and the expression of a-SMA were increased significantly (P<<0.05).
Compared with HF model group, above symptoms of rats were improved to different extent in different dose groups of Qiwei
qinggan powder; hepatic index in Qiwei qinggan powder low-dose group, the content of ALP in high-dose group, the contents of
ALT, AST and HYP and the expression of a-SMA in different dose groups were decreased significantly (P<<0.05). A total of 42
differentially expressed proteins related to HF were screened, of which 15 were up-regulated and 27 were down-regulated in
expression, including fatty acid binding protein 4 (FABP4), cholesterol 7 a-hydroxylase (CYP7A1). The results of enrichment
analysis showed that the differentially expressed proteins were mainly enriched in extracellular space, blood particles and other cell
parts, involving the molecular functions of oxidoreductase activity and fatty acid binding, the biological processes of the regulation
of heterotypic cell adhesion, protein activation cascade, as well as retinol metabolism, arachidonic acid metabolism, PPAR and
other signal pathway. CONCLUSIONS: Qiwei ginggan powder can reduce the hepatic index, ALT, AST, ALP and HYP contents
in serum, down-regulate the expression of a-SMA, improve the degree of inflammation and fibrosis of liver tissue, and have a
certain protective effect on rats. The anti-HF mechanism of it involves multiple targets and signal pathways, such as FABP4,
CYP7A1 and PPAR.

KEYWORDS Hepatic fibrosis; Qiwei qinggan powder; Proteomics; TMT technology; Differentially expressed proteins; Rats
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ELx800 Ui H71% (35 [# BioTek 2 7] ) 5 725 K 42 4h 3
T ( H A Shimadzu 23 /] ) s BX51 5 i ( H A
Olympus 2~ A ) ; Odyssey i 21 /NG W% 7 48 (95 [H
LI-COR /A 7] ) ; EASY-nLC 1000 %4 25 80 A 2 45 . Or-
bitrap Fusion Lumos % = & — Jii j% & 4t ( 3 [# Thermo
Fisher Scientific 23 ] ) ; SM2010R %! 4] F- #L ([ Leica
Iyl ) 5 3K15 Ry ¥ R 5 0 ML (35 [ Sigma 23w )
BS22028 4 B 43 M KV [2E 2 A Bk 44 gs (dbat) A
FRZA 71 HH-6 550 AE R K 7A AR N [ A F 2 FR A
Al
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W) VEE S 171109, 77 1 N5 ) L H AR (IS
171215, 774 yfdb ) A T A8 (5 : 171030, )7 1«
O AE S 171217, 774 b)) SR 2R 0 B N 52
T RBSE P EARTEAR, NG ERR S EZ
2 Be 52 M SE 3G Py AT H AR EAR R 2 A
Hiho BRNTAEAN, K2 M2t fa 2 100 H i,
FEIMAN T 48 IR A 51 (4 25 &4 B 40 4E
180 g 77 22 60 g W5 754 60 g A T4 %7 80 g A5 60
g AF 180 g . LRAE60 g) . I FHALT, LA 0.5% F& H FL4F
A 22 4 (CMC-Na) ¥ 1 e i) 05T 1 e 4 30 mg/mL (LA
Ay it T D TR

KRG G (R AR R A 2E 0 ) it 51 20141007)
A (RS EE A, 5 . 20171209) 5 DU & Ak ik
(CCL, B 254 Bk 250 A R A A L 415 : 201403193 i
FHHT , T A8 A L A ) 5 Bl 2082 (HYP) (N
ARG AN (ALT) KA 2 MR 28 (AST) B MERE iR i
(ALP) W 7 30700 6 (g ot gl AR ) TR S T, HiE 5 43
511 20180523, 20180429 , 20180421 , 20180428) ;5 7 A
H5-R 41 (HE ) 4t 638057 & . Masson — 6,44 {6,355 &  RI-
PA 4T 75 F LR L S0 (PMISF) L 5 85 1 _EFEZZ vl
(Jba w3 E R A R A AL #5435 2 20180927
20181001 .20190420 20190426 ,20190509) ; BCA & 11
D 7 PR (R R KA B AR BRA A
243514 122118190507 . 20190412) ; S i K Blo-F- 1
WULBIEE 1 (a-SMA) PR St I BT T - 3- i i &
it (GAPDH) Fr {4 (27— J8 A W AR A FRA H) L 543
51124 00075696 ,00075847 ) ; Dylight 800 F5ic 9 1L F4T %
Ho R Bk 11 G (IgG) — 4 (3£ [F Abbkine 28 A , it %5 :
ATSMR2201) 5 53 B¢ 5T 335 b 25 (TMT ) AH X 7 4 28 11
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TF266292) ; [ (35 [& Proemga 23 ] , 315 : 121652) ; fifl
RO BRI R R = CHERIR AL (TEAB) (35
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TH 1% g Wistar K R 50 H B, 8 A, AR T
190~220 g, It F{ At st 4k FI ARSI S H AR A FRAH]
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WHRTAZE G ER R R YL, FilR 18~
22 Co R A HRIFE oK, ENHERFE LR E#TE
2 FHiE
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W T RIS L b L A 2H [ 135,270,405 mg/(kg-d) , LA
A2y BT IZ 2GR Rk 1.5~3 g/d, S 4145 24
FR e AR AR o g 1] 550 S SR R B AR i 1.2.3
¥ AR ], frdl 12 Ko B PR TR 122 4
SRICHR™: B2 LA, HoAR 25 2 K B4 B 50% CCL
AELE M 2 mL/kg DASE i) HF #5803 6 2 K, %22 8
JH o 3 BRI 23 P4 R0 HF #5740 R R BE 1 4
0.5%CMC-Na &l , 54 25 K BE S A 259, 5 H 1
W IELE8 R . 5 8 AR, BENLALFERRZS I A x4l
TERAS 2 L e BG4 T A i o

2.2 KERAFFENBXNKNER IEFRE N

221 — IS FERFTT AR BRI AR R BT
LR, R DI A H AR E ROK LB R RS
B

222 FEECRE FRRSGYE, KER(GH10H,F
[ A5 RERIK 12 h, B85 M6 B R S 10 % 7K A S A T
PEAT IR , 28 5 S B IBRUMGE &, 5 20 minJ5 , T4 °C
T L3500 t/min &0 10 min, 435 M3 . B )5 A BE K
B, SBCHR I, 23 B A 4 i, A

2.2.3  JFOIREFE PRI R M FCIL LA Ao ot B
THRI i 3 7 ALT \AST & dit, R o 6835 LSS A1 43
JERET ARSI I 75 H ALP % 5, SR BR /K g7k LA RSNl
SERE TSI 2L R HYP A 75 i, 27 42 BEAH )
VLA

2.24  JHHLIESEMEE  UEIFESMIL L B0 5 i
JIE 2 Wk 2% whil (PBS, pH g 7.2~7.4) W5k 5 , FRE i
i IR I S A R Y A CBFIE R 50 . BUFZ
T, T 4% B VA T 1 5E 48 h, 2K A AL )
Fr (JEE 245 4~5 um) J5 , LA HE A1 Masson — {2, 9% (2,35, 5]
et BT WM N WSS (HF 41414 HE Y ()5 n] WL
MR HESTR L | 5 i 20 L i ASCBRAEAR AR ] 3 422 55 HL
4, % Masson Y ()5 W n] WLEFHEL S04 )

2.2.5 JFHZHa-SMA EIATENL K Western blot-
ting KM a-SMA [ 235 7K - BUK BUFH 208 =, 4l
FH RIPA LA 24 T AH RS2 UEVEE 1S, >R FH BCA V&
s &, RIEIA S A EREZE hioE &, T
95 C 481 8 min, BUEMEEE 150 pg, #F47 + Zhi SL 60
FRAN-SRE TR RS FL VK o FRLUK S ARG IS, 1A
WA 10 min, MIAAHRN —HT(FRBEER R 1:5 000),
F 4 CIFE 0 VWIS, AR R, 30 (R BN 1
2500), BIIFE | h VERs , B TLIMNOEE R4
4 . {111 Image Studio ver 3.1 K AFHEA 7407, LLH bR
E1 5 NS EIT(GAPDH) £l K A 1 H R 2R H
PR R KT
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2.3 ERFRIZEEAMIFIE

A R T I 1045 79 o 2 R BE AL B 1A 4 20
b R A AE NS TR 20 . FREHF SR ZH
2 ZH A R i e A VR A R R iR A TR
A3 WREE 2R, 24943 BN 4 £ (uL/ug) B9 8 mol/L J%
RV, R (B 3 s 155 s) 24 3 min, T4 C F LU
1 200 r/min 0> 10 min, XFRAMEEE R . ¥ RIERER
ER—BLEP CRHABCALMEERE A& ®. THEARE
AR PO B S B = 3 2 B R 5 mmol/L, T
56 Cik Jit 30 min i AR 2 Tk g ik, 28 Tl RE I &
15 min, #5150 ARG, F 37 CREMFRL R ; 7
PTG 12 100 B JBERE , 4625 (R 2 PR R A b, 4
it 5 R IR B Strata X C o BRERFEBRER G , B2 KT
. L1 0.5 mol/L TEAB 5 W i fiff ik B , i 48 TMT A XF
JE T 88 T2 R S U B O AR i IR B . R BE &
0.1% W R /KR s , i PR S RO R G E 1 140 5
[f2, 754 A Reprosil-Pur Cis(200 mmx0.1 mm, 1.9 um) , ¥i
SHA AT 0.1% BRI 2% LG B /KIER(A) -5 0.1% H
FiR 1 10% 7K 1 20 (B) |, B B U (0~42 min, 6%
B—22% Bj; 42~54 min, 22% B—30% B; 54~57 min,
30%B—80%B;57~60 min,80%B) , %~ 500 mL/min,
FEIR A 50 °C, BERERE A 1 pgl, SRJE A TR R ge kAT
S3ATT [ FRL U A 28 T 2 H W 25 v 5 DL (NST) , HL Ry 2.4
KV ; —ZRGEIETE N m/z 350~ 1 550, S HER Ny
60 0005 — 5 JoT 1541 41 i Bl U [ 2 62 14 m/z 100, 4145
S HER A 17 5001, % MaxQuant v1.5.2.8 B {f #4758
S ATHT IS IR B A AR 0 — b 3 G B 1 s
(BP0 Bk Be A5 5 o B ) 22 %58 > 1.2 H P<<0.05 11y
EAENZERREEA ., ERREHbN ALY R
FABRAFISE
24 HEYEEESH

K H MaxQuant v1.5.2.8 FF 17 22w RIBE AR
TS AS 2R 5 T 5 18 B Uniprot-GOA %4k /%2 (http ./

www.ebi.ac.uk/GOA/downloads ) ¥ 22 55 e ik 85 FHEF 7 I
AR (GO) 43 Bt (145 GO A GO B 48 ) L 1 ] Wolf-
psort VO.2 B4 1 iR 2 11 34T 4 A 67 1 R 5 i
KAAS £ 26 ik 55 L. H. (http://www.genome.jp/kaas-bin/
kaas_main) X 22 57 Fak & I 7 RE, il i KEGG map-
per 1£ 2§ T E. (http://www.kegg.jp/kegg/mapper.html) X
A TUCHC . & A2 437 R H Perl module J5ik, DL P<
0.05 &=
25 GitFERHE

K JH SPSS 24.0 #RAFX B HEA T Ge 1T oA . Eidi LA
x s FRow, Z LR RS K 2 5 22 34, 20 18] PR
HECRHLSD KR, P<0.05 WZESFAGZITAE L.
3 &R
3.1 EERIEAFET AR HF B930 Hl4E R
L1 —IELL A AR R RR G R AF R R
AKIEH AT S A BT B AR, BEA DG, RIE
BUE o HF SERZH R BUR B> 17 3R 22, K vl 22 B
R EAT TR R, B B4R AL B IR A AT LN
B o M RS KBRS A T2 A M HF
TR 2 1]
312 HMEE & AHE KRB R EL 6, R
1, JORURS R el kLR, H B 224K, HF BRI K RUTF
JUE S I L 2R 0 R TADKELRE , A W I A A )%, Jo
A AT RIS R 2 R BRI SR 1 68, SR TR
FERE (TG o JURLIER , B AR A 23 T 4L HF B
Hz A,
3.1.3 RN ety 5 A, HF B
T2 R U 2 2 DL IF 2l BE 45 A5 (ALT  AST ALP
HYP) & 583 8 % T+ (P<0.05) . 5 HF BRI MR
LR A4S LR RUALT \AST HYP 75, {5 4
2 JHE 2R B DA R e 7 2H ALP 5 5 3 R R AR (P<
0.05), 70L& 1.

3.1.4 JHEAYHES AR NS 588, T

F1 BAKXRITHEZRE ISR R a-SMA RIEKFELLE (x+5,n=10)

Tab 1 Comparison of hepatic index, liver function indexes and protein expression of z-SMA in rats of each group

(xxs5,n=10)
415 THIEREL % ALT UL ASTH 2, U/L ALP UL HYP i, pg/g a-SMAFI KT
SAA 3.06£021 117346.16 17314248 14634436 3525043730 0.13£0.06
HF {4 391£062° U055 4107£930° 50.84£16.04° 1151.00£173.90° 14840217
LRI AL 3314025 2016+474 2120649 £00£943 911.10 £ 139.60° 020+0.14°
LIRS R A 3474030 1931593 2745934 40561042 75470+ 64.84° 037+0.04
LIRS AR AL 3551048 2048 +4.70° 21.04+7.40° 26074687 649.50 £ 62.09° 0.23£0.08°

T 5 A L, " P<<0.05; 55 HF T4 L 4%, *P<<0.05
Note: vs. blank group, *P<<0.05, vs. HF model group,“P<<0.05

BHESAE S, IR IS 5T, R WA B | S A 32 0
YA . HF BRI K SN/ 25 19 B IR , JiT
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R AB/INI o AT RICRS 79 1 2H K U 20 2R 2F i 1
WD, S A LIS DAL, A AR P SRBE N D TR UL IR
1. &2,

3.15 o-SMA ik 575 (4L, HF BRI K FUF
441 a-SMA 1 FRE K-8 2 THE (P<<0.05) ; 5 HF AL
RUZH P4, LRI B R K R 2 o-SMA 1Y
FEROK A B EFRAR (P<0.05) , FELIEI 3 % 1.

32 ERREBOASWER

2 SRR R AT, 2L S 2 4 R 15 013
AN HF BRI R IR 5 0124 s A 2 R RBE A
1464, Horp 3235 BR824~ RiK T 641~ &4 [ h [H
IR 7 88  PubMed 25 B4 122 Hh (14 R0 5% SCik &2 BE
Ho g 1240 2RREE A SHF AL (RE FR 154
FRTIH2TA4) PR 2.

3.3 EMEEESTER

331 ZERFEEAGOER GOFBRNAFREALKE
A AR AL R T OIRE . SRR, AW R
DI A W R R AR AR A0 RN T, 40 )
B2 TR 97.86.,83 1 5 4 i AR 43 LA 4N L 44t i
i Bk 2 Ay AR 2 R RA TR 1196 .77 514N A
RELAZE & MEALIE N 0l e 22 R Rk 1 91.76
AHEWLE 4. WAMLE S a5 R s, 22 Rk H
FFEAM AT T AR ML CGE 7 Euf R 29.45% , B REA= 1327 1))
REI T 22 S R E 1 i I R BN YA T RE I 2R
FS B H B, R TR 4 A X (27.4% ) F0AH A R
(10.96% ), FEILIEI 5,

332 ERRBEABESN HESFREIEAE
GO .KEGG i #%3X W A~ 7 1 ¥ i 17 5 S 04 15 58] 17
GO — G5 AR T 1 = RIE (RIAEY LR e Fhie
NP ALSY ) B AR 45 F L K KEGG 18 B 5 SR 45 1, 70501 L
Bl6. & 7(E, RIE B W3R 22 7 3RB R 5%
SR IIRE FRE MR E) .

GO &L R, 22 5 3RIRE CIE A A2 0] | 1
TR . PN I 5 20 S5 A0 M 4 4, 78 S8 AR DR TG 1 R
iR G & IR TR S G 5 /0 F IIRE , LA I AE S5 U 440 i ]
ZHE B RS R TG AL e R I RN A
EREEE.

KEGG il S HE R Bn, EREXEAFEEE
FARE R A A B R 2R A
A DU R A A0 (0 2 P G AR B 5 Fl i SR AL
TR B4 B IO 2 1A (PPAR ) 4545 5@ % (P<<0.05) . I
o, B A AR A DU R X5 AN PPAR {5 5l fi
HF 47 567, H PPAR {55 38 i h s 22 81 T 4Lk I i
B G T R B BRI ER 45 4 2 11 4 (FABP4) 1 iH [ % 7
o-FALBE(CYPTAL) , —F 7R HF B PIAHC T,
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CEMSH TR R4

DRSUSEYIRClkiedil

B LB AR

Bl JAKRFALAHEREFEY R BHE(x100)

Fig 1 Micrographs of pathological sections by HE
staining in rats of each group(x100)

prllis et

E. BRI Al 4]
2 BEAKRIFHEL Masson FEIFIEY) H BHE (x
100)
Fig 2 Micrographs of pathological sections by Mas-
son staining in rats of each group (x100)
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2140 HF #5720

LORTEIFRL  LPRGEITF AL
e R 2 ik !

LIS AL
fiRE2

3 HHEKXRFALAHa-SMA RZEHBEIKE
Fig 3 Electrophoretograms of protein expression of
a-SMA in liver tissue of rats in each group
R2 SHFAXMERRIEER

Tab 2 Differentially expressed proteins associated

with HF
Uniprot ID %ﬁfg% Eg P Uniprot [D @Eg Eﬁ !

ADAOGYSI0  Fmo3 T 1.624x107" ||Q62730 Hsd17h2 Tl 1151107
ADACH2UHPL Aldhlal T 1.000x107 ||Q64381 Cyp3al8 T 1000x10°

AOAOH2UD6 ~ Steap3 T 0.020 Q8CHM7  Hacll T 3.664x107"
D3Z8X6 D3l M 1812107 ||AOAOG2KOP2  Smad2 T 1428%107
FILRQ! Aoxl T 1.000x107™ ||P62738 Acta? T 1.000x107
FILSA2 Cp2b2 TR 1428x10™ | [P32631 Staf3 Tl 1950x10”
G3VSF9 Amacr T 7851x107° || AOAOGYSQ2  FmoS i 0029

054753 Hsd17b6 M 0.002 AOAOGIKIRY  RdhS Fi 4120%107
P08303 Acadm T 1952x107 || AOAOH2UHJI ~ $100a9 L 3902%10°"
P08341 Ugb T 9898x10™ ||D3ZACO Itgadb IR 1.645%107

PODMWI  Hspalb T 1861x107 || D4ABMI Cyp2cT LR 3109%10°°

P12336 Sl2a2  FI 0002 FILTBS RGD1559459 L 1.600x 107
P16303 Cesld T 2347x107 |[P16232 Hsd11b1 L 1000x107™
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