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WE. BH WSAEEEEM A XSRS M A& (MASH) K RAGAETT R EERNE, 7% HEEL60 R SPFRSD
AREEV D A= BT BA ARE A B (R4 M AR AR FTAREY ) AR B4R (MASH AR R ) | 5 2548 ( B MG BEAS LB, 143.64 mg/ke) .
FASHIEA (LFEERIEMTT,20.16 g/kg) IR AR FEH ((LRZFEEMTT, 10.08 gke) , FHI0 R, BREEXNRAN, H
REEHGTEEERN ., BEAATEIARY, HESATE RAFREHSH 1R, %5458 E, EE BHESERRNE
HEK, FE20 ARM., RMNAREE.FFRE. LG RAMSCERNMNERERITELBE(ALT) RLEREELE
Bs(AST)  BRBEEZ (TC) . HM=E(TG) . & ZEREABERE (HDL-C) R ZEIEE L BEE (LDL-C) M B ASHER (FFA);
fils Bk 0 9 W BT 5% (ELISA) 485U I 375 A B SR 38 Bl F - (TNF-) . B ZBAE N K- 1B (IL-18) IL-6. T8 M B8 R MR fih & 21K 2
(STREM2) ; HAKE-RLLE SR O LW R FALRIET (L ; BEKLERNFFAL CD68 TREM2 M H T EE R MR
FRZER; IR Ut E B R AR R VA AT AR 8RB -1-B58R (S1P) 3E | ES | BEERER 21K 1 (SIPRI) MBS RSEEAR
17(ADAM17) FO8E & AR fid & 248 2 (TREM2) 89 mRNA FRiIA K ; iR AR b 5K 48 M AT AL SIP.SIPR1.ADAM17 F1
TREM2EHFRIL, FEESPHMNITERN, AEZFEXALRZHZSMHTAB LR, #—P AWML XA LSD-1 1§
B A EARFTERE Welch’ s €3 #1T4R A LA, #E—H P P LLER WK A Tamhane s 8% . AFFEESDHATTERRIAE
EbE R F Kruskal-Wallis H#6 %, #F— S WEA LB XA Dunn’ s 8%, £R SEZAXNBALLE, A A HNER BHMAR
HE N EERZAS  EEBANTIEHEZHS (PE]<0.05), HELABERE R, EEAAXRFARAESNIREN AR
MRER TN, EA BAXR AR E R AERRET MM, \NTRRCEX RS HRERRRE REERATH L,
ExAxBALLE , HRA A B BAKXRNASCHL O M EREZEFHS (P{E<0.05) ; BRI BA KK NASHL 0 FE M
HRREMAARZHS (PEIF<0.05), STAXNRALLLE ERAH REBHAMMBTC.TG.LDL-C . FFA IL-18.1L-6.
sTREM2 /K B EF &, M7E HDL-C K B Z 1K, B BAAYME ALT.AST M TNF-a /KF B EFH 5 (PE<0.05) ; BiE
BB AAYIMSE ALT.AST. TC. TG . FFA  TNF-o. IL-1B. IL-6 F1 sSTREM2 /K E 45488 A 4R B EFH S, 75 HDL-C /K PARAE Y A 48
BEBRR(PEN<0.05), REXLLEERER, STEMBALLE, BE A AERMEHRERBEEFS(P<0.05);EEBAE
Wk AR AR 2 K B R TAREL A 20 (P<0.05) s TN K AEERABUEINERER, STAWRALLRK, EHAH EFBA
TREM2 89 mRNA K E B Z T+ 5 (P {E19<0.05) , # 8 B4 S1P.SIPR1 B mRNA K E B E TS (P 1E19<0.05) ; EHE R B4R
SIPR1.TREM2 Y mRNA /K FRAEH A B FE (PEIF<0.05) . REARUEEAERER, STAXNRALLE, 2B A HMNE
RIBLHSIP.SIPRIADAMI7T EAREKEEEF S, EEABTREM2 EARKKTEEEFS (P{EY<0.05); BERIBAH
S1P.S1PR1 1 ADAM17 & B FRIAKFEKARR A AT+ S , TREM2 B H FRIAKFHKAIER A H B ERRK(P{E<0.05), 51#ERB
EELR, R ABEARAE . T EFFIEHEZRE(PEDY<0.05); R ABERFALER TR L ERGRERS,NAS X H
47 O FAM E R B Z R (P1E1Y<0.05) ; 3B ALT AST. TC. TG FFA IL-1B . 1L-6 7K £ & Z &% (P1E19<0.05) , 75 HDL-C /K E
BEFE (P<0.05), F ey 5 FI B4 M7 TNF-a /K B ZREAE(P<0.05); & AHBERMEEEREETS (PED<0.05); 5
AETEA . RAPFEHADAMIT EAFRIAKFEBERE, RASFTEH TREM2 EAFIAKFEEEFHS (P{E<0.05).
it EBRIRIE M 7 20E MASH K R ATBE IR R RAE Kol SR FTAE E W AfaMEER X,
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Abstract: Objective To investigate the therapeutic effect and mechanism of Huatan Qushi Huoxue prescription on rats with
metabolic dysfunction-associated steatohepatitis (MASH). Methods A total of 60 specific pathogen-free Sprague-Dawley rats
were rtandomly divided into blank control group, model A group, model B group, Western medicine group (polyene
phosphatidylcholine, 143.64 mg/kg) , high-dose Chinese medicine group (Huatan Qushi Huoxue prescription, 20.16 g/kg) , and
middle-dose Chinese medicine group (Huatan Qushi Huoxue prescription, 10.08 g/kg). All rats except those in the blank control
group were given high-fat diet. Samples were collected from the model A group at week 8, and since week 12, the other groups were
given the corresponding drug once a day for 8 consecutive weeks, with samples collected at week 20. Body weight, liver wet
weight, and liver index were measured for all rats; the microplate method was used to measure the serum levels of alanine
aminotransferase (ALT), aspartate aminotransferase (AST) , total cholesterol (TC), triglycerides (TG) , high-density lipoprotein
cholesterol (HDL-C) , low-density lipoprotein cholesterol (LDL-C) , and free fatty acids (FFA) ; ELISA was used to measure the
serum levels of tumor necrosis factor-a (TNF-a) , interleukin-18 (IL-18) , interleukin-6 (IL-6) , and soluble triggering receptor
expressed on myeloid cells 2 (sTREM2) ; HE staining and oil red O staining were performed to observe liver histopathological
changes ; immunofluorescence assay was used to measure CD68 TREM2" cells in liver tissue and calculate the phagocytosis rate of
macrophages; quantitative real-time PCR was used to measure the mRNA expression levels of sphingosine 1-phosphate (S1P) ,
sphingosine 1-phosphate receptor 1 (SIPR1) , a disintegrin and metalloproteinase 17 (ADAM17) , and triggering receptor
expressed on myeloid cells 2 (TREM2) in liver tissue, and immunohistochemistry was used to measure the protein expression
levels of SIP, SIPR1, ADAM17, and TREM2 in liver tissue. A one-way analysis of variance was used for comparison of normally
distributed continuous data with homogeneity of variance between groups, and the least significant difference i-test was used for
further comparison between two groups; the Welch’ s test was used for comparison of normally distributed continuous data with
heterogeneity of variance between groups, and the Tamhane’ s test was used for further comparison between two groups. The
Kruskal-Wallis H test was used for comparison of non-normally distributed continuous data between groups, and the Dunn’s test
was used for further comparison between two groups. Results Compared with the blank control group, the model A group and the
model B group had significant increases in body weight and liver wet weight, and the model B group had a significant increase in
liver index (all P<0.05). HE staining showed diffuse macrovesicular steatosis of liver tissue in the model A group and a large
number of hepatocytes with ballooning degeneration in liver tissue in the model group B, with the presence of mixed inflammatory
cell infiltration and mild perisinusoidal fibrosis in the lobules and the portal area. Compared with the blank control group, the
model A group and the model B group had significant increases in NAS score and oil red O-positive area (all P<0.05) , and the
model B group had significant increases in these two indicators than the model A group (both P<0.05). Compared with the blank
control group, the model A group and the model B group had significant increases in the serum levels of TC, TG, LDL-C, FFA, IL-
1B, IL-6, and sTREM2 and a significant reduction in the serum level of HDL-C, and the model B group had significant increases
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in the serum levels of ALT, AST, and TNF-a (all P<0.05); compared with the model A group, the model B group had significant
increases in the serum levels of ALT, AST, TC, TG, FFA, TNF-a, IL-1B, 1L-6, and sSTREM2 and a significant reduction in the
serum level of HDL-C (all P<0.05). Immunofluorescence assay showed that compared with the blank control group, the model A
group had a significant increase in the phagocytosis rate of macrophages (P<0.05), while the model B group had a significantly
lower phagocytosis rate of macrophages than the model A group (P<0.05). Quantitative real-time PCR showed that compared with
the blank control group, the model A group and the model B group had a significant increase in the mRNA expression level of
TREM2, and the model B group had significant increases in the mRNA expression levels of S1P and SIPR1 (both P<0.05) ;
moreover, compared with the model A group, the model B group had significant increases in the mRNA expression levels of SIPR1
and TREM2 (both P<0.05). Immunohistochemistry showed that compared with the blank control group, the model A group and the
model B group had significant increases in the protein expression levels of SIP, SIPR1, and ADAM17, and the model A group had
a significant increase in the protein expression level of TREM2 (all P<0.05) ; compared with the model A group, the model B group
had significant increases in the protein expression levels of S1P, SIPR1, and ADAM17 and a significant reduction in the protein
expression level of TREM2 (all P<0.05). Compared with the model B group, each medication group had significant reductions in
body weight, liver wet weight, and liver index (all P<0.05) ; each medication group had significant improvements in hepatic
steatosis and inflammatory damage, with significant reductions in NAS score and oil red O-positive area (all P<0.05) ; each
medication group had significant reductions in the serum levels of ALT, AST, TC, TG, FFA, IL-18, and IL-6 (all P<0.05) and a
significant increase in the serum level of HDL-C (P<0.05), and the high-dose Chinese medicine group had a significant reduction
in the serum level of TNF-a (P<0.05) ; each medication group had a significant increase in the phagocytosis rate of macrophages
(all P<0.05) ; the high- and middle-dose Chinese medicine groups had a significant reduction in the protein expression level of
ADAM17, and the high-dose Chinese medicine group had a significant increase in the protein expression level of TREM2 (all P<
0.05). Conclusion Huatan Qushi Huoxue prescription improves lipid metabolism and inflammation in the liver of MASH rats by
regulating hepatic macrophage phagocytosis.

Key words: Huatan Qushi Huoxue Formula; Metabolic Dysfunction-Associated Steatohepatitis; Macrophage ; Efferocytosis
Research funding: Natural Science Foundation of Henan Province (252300420622) ; Special Project for Scientific Research of
Traditional Chinese Medicine in Henan Province (2022JDZX098, 2022JDZX006, 2023ZXZX1051) ; National Natural Science

Foundation of China(82205086) ; Henan Province Traditional Chinese Medicine “Double First Class” Creation Scientific Research
Special Project(HSRP-DFCTCM-2023-7-23)

ARG ARG AT 28 (metabolic dysfunction-associated
steatohepatitis, MASH ) 42 1 35 #H 5 18 B3 1 AT 9% (metabolic
dysfunction-associated fatty liver disease, MAFLD) [ 77 8]
W B, HC g BRASEAE 2 JTF 400 1 i J0s 72 P S E LA K SR AR B
VAU | T T R o TR A T
geit, 2020 4 3% € MASH (0w A K0 3 870 77, B it 3
2030 4F# 3K % 5550 7. H AT, & ERE A RIT
MASH A 8 19 25 B W) S8 2 CL AR SE R 12 24 i
B R At LT (R LA RE i 25%0~30% 1) L 3K
tit , FARHI 2 AT A b Al ELAAR & 52, i R AE Y
L B, SR T (4 B T 2
AR e T Z RS . TR 25 TETR T MASH
T3 R B AR, BT R4, HATIE s
LA 52 P BE 250 LUA R0A T MASH ™)L IR BH % , A
T JRCE , S BEL T T 2% 2 MASH f4 rh S AL, X SC i L

FARYE MASH BHEASR ML T A RAERR S 107, 1T
1HY7 MASH. Il PRAIF 5T 78, A A% I 3% 1l J7 ml 42 &
MASH S HT/I9 CT R L, a6 ARG 1A o 435 K0 b af 95 U 5
NE iR (free fatty acids, FFA) CHh E@E(triglyceride JTG)
FN & R & He %% #% i (alanine aminotransferase, ALT)
HKOFT

Wk 200 Y D 5 D0 3 52 45 300 T A L A 2 e AU
MASH & /E R R0 B R S, 2 FRA KRR SRR,
FREE R A0 M U8 TR BER S IR B L U 25 A A0 i SR
BE , YRBE 1 T 40 S T4t A0 A O 23 7, S T I B
W 4 B Y M 3 S R 4 8 8 F1 A 17 (adisintegrinand
metalloprotease 17, ADAM17) , {12 fii i 2% 40 Jfd i &2 32 14 2
(triggering receptor expressed on myeloid cells 2, TREM2)
R, S BRI R A A2 A R T AR A
JFE v S5 AR IR JSGE PE AR B [l i, 7 A A8 MR A ,
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Jl MASH [ % 48 % ) . AR 2% LA 2 v 48 it it 26 4
FA YIS R 3100 17 203 MASH A9 /E A HL
i, B AE MG R MASH G TT $2 LR 224K 405

1 #MR5FZE

1.1 E£®msHHmE5HAH 60 H 140~170 g SPF 9% SD K Fl
WA~ W VA4 388 M A S 6 S ) H AR A B2 W [ S 58 3 ) ot
ARG :20230222A2220619000986 , A 7= VEATIE S+
SCXK (#])2019-0001, fiff ¥ AT UE -5 : SYXK (#8) -2021-
0015 ], FF A S0 s T pg v B2 245 K2 sl S o
T o U 308 ek b R R e S 24 R Bl S L AR A
e i TR (R 5 1 A AR T 42% R 1 T 14% Bk AL &
V) 44% [ B 0.2% ) W T L9548 B IR B 25 4 ) T AR A
BRITAELN ] (H1E5-:20230204)

12 Zhdhpapsh w14 APRAERIE I J7 WORLH th TS
e T BB SFS A SRR BT AL, &
FEVLI A TLA R 29 AT FRA w2, 225 P 25 1 4
R e 2% TR O O R G DR L R 12 g/ A8
& 0 JURE 7] (Bt 5 : 2205302) o 22 0 g Tt ALk Jig 448 1)
AR (L0 254 B2 7] (5 - H20059010)

1.3 K Al ALT. K & & MR & 5% % i (aspartate
aminotransferase , AST) . & JH [& % (total cholesterol, TC) .
TG, = % 1% I8 & M JIH & (high density lipoprotein
cholesterol, HDL-C) . % %5 & g 2 (A JH [&] i (low-density
lipoprotein cholesterol, LDL-C) \FFA il 5 5] & 2 1 F
P U A ) TR BT (45 2351 2 €009-2-1.,C010-
2-1. A111-1-1, A110-1-1, A112-1-1, A113-1-1, A042-2-
1) ; Mred YR AE I 7 - (tumour necrosis factor-a, TNF-o0) .
12 e/ 2% -1B (interleukin-1B, TL-1B) . IL-6 ELISA izt %
& ¥ T Elabscience (585 43 5l & E-EL-R2856 . E-EL-
R0012. E-EL-R0015) 5 A % 15 i 2 240 Ml fuk % 52 1K 2
(soluble triggering receptor expressed on myeloid cells 2,
sTREM2) ELISA {7 % 1 T* FineTest ( 475 : ER2057) ;
HE 15 78 8 44 12050 & T 20 44 . RNA $2 HUHK . SweSeript
All-in-One RT SuperMix for qPCR (One-Step gDNA
Remover) | 2 X Universal Blue SYBR Green qPCR Master
Mix , CD68 — 4 ¥4 I F Servicebio ( 4% 5 73 5| i G1076
G1015.G3013, G3337.(G3326. GB113109-100) ; TREM2
— B W F Bioss (1% 5 : bs-2723R) ; ADAM17 —Hi Iy T
B 5 0 GTX101358) 5 #H & BF -1- #F MR
(sphingosine-1-phosphate, SIP) — $HU W F Affinity
Biosciences ( 4% %5 : DF4159) ; ¥ 2 I 1 B 2 g 52 14 1

Gene Tex

(recombinant sphingosine 1 phosphate receptor 1, SIPR1)
—PUIA T proteintech (455 : 55133-1-AP)

1.4 AE JRIUIAHL(EERE Leica) Jo2r B85 (H A
Olympas) | % 6 i 5% ( H A Olympas) | filf b 42 (i
TECAN) 22 4h 0] UL 435 0% B2 3 (35 [E Thermofisher) 4
& P AY ( & [ Thermofisher) | %¢ 6 & & B & B 4% IV
(polymerase chain reaction, PCR) ¥ (3% [& Thermofisher) |
B AL o H R 58 (32 BIO-RAD) .

1.5 S

151 #8528 %% 60 H SPFZSD KRB
Gy R 641, BEAL 10 H 2 48 (A HRZL BEAY A 4] AL B AL
[T NG R =5 B RS P B e B S PO BCE e
e SE AR, R S A T AR IRDR . AR A ZH R AR AR OC
Paf M I8 W5 BT (metabolic dysfunction-associated fatty
liver, MAFL) A B  B70 B 2y MASH KRB RS 45
R AR BT 5 8 A Ukt , oA &% 2H VA 12 il TT 4 e
i AHI 2459 . AR AN Bl 4 ] 4 3 T AR B 1 25 RG]
TSR R (60 kg N FITR BUI 5 R 82 6.3)
VG 245 29 1 22 A WA T JIEL 6 40 ¥R R TR 143.64 mg/kg,
2l Rl a2 b 2 o) a2 A0 I T AR Il
R 7 95 W 20.16 g/kg . 10.08 gfkg, 25 11 %) BR 2 | 4% 750
BB GRS K  BHES LR EE RS
20 JE HUkA

152 REMAFAA BOMETKBEEEETMEK12h, KK
FREL S, R 10% 7K & SR W (0.3 mL/100 ) I8 1 13
SR BY 7 SRR, % 6 I S Sk, A TSR i BT DA 3 3 ik
AR o B2 P ZH LU0 BT 2 48 10% Hh P22 i 7Kk
TR W P 1 2 R A IR T RS R B TR
RV URIGHERE 2280 “CUKFT . B0 IR, B V8,
AT T-80 “CrkAf %

153 MBRXAAEE LT HEL RIOHCRER
KB K o, i 48 2= O d1/ K BRUIAR )
100% .

1.5.4 AR AR M K R de 75 BT MEBG 7 o fig 5 BRI
IR 4 BEAG U ALT , AST, TC . TG . HDL-C , LDL-C £/l
FFA K-

1.5.5 ELISA &4 e 75 K 72 B F sTREM2 K -F %
TR 7 & 16 W B 4G Il TNF- o, IL-1B | IL-6 FIl sSTREM2
KA

1.5.6 MAZBmEFEN  BEEFFHS K&
B, O WAL, U1 R 5 IR AR - 2L % 4, (hematoxylin and
eosin Staining, HE Q44 ) : RS IR AN Y% b R
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Prer yepadk Wik 53 B R i 2 4% 0 S I T
SR PG 10 AU R AT A WK P U 4 P 3% 8 B T 4
(non-alcoholic fatty liver disease activity score , NAS) (10] s
TR S ILT O Yefh 4% Z R PRS2 AW Y A
i KA ML O Y s JRAKE B Y B WSS A,
BEAFEARBENLRAE 5 A X8, >R F Image J 4400 5 B 7K
X385 AT T O BHAE DX S8 A0 DX g i AR, 3158 3m 21 O PH P i
FREC R =IH4T O BH: i A X I i AR, B S A AL X 8
SEHE M FEA B LM AT O BHE AL L R . AR K
B BEHLIERRL S FHC R F A BUREAR A T2 ] LR
157 S %X ERNEA MM EE  BUO
M IF O EATY s, b e &, B, — P E
(CD68 . TREM2 # B Lt 451 5371 4 1:300,1:200) , — 4L 5%
B, DAPLY R E , &, #A 88 R H Tmage J 50440 &
CD68 TREM2* 4l ffd 5 . CD68™ 4 i %5 , IR FH /A =5
L W5 200 i Jf 2E %% (% ) =CD68 " TREM2 " 41l il %/CD68 ™ 41 ity
B x 100% . B K B BEALEE S HOR B AT 4141
BEAR A T4 0] LR
1.5.8 52 B % K2 & PCR AN AT 20 48 P B o4 40 I 0 5
ARR AR ARk e IR G0 SR P U 41 20 RNA,
RNA MR, 305 5% (42 “CIEE 15 min, 85 CHEE 5 min) ,
IS B F5) (1) 3547 PCR Y14, L PCRAXES | S 4
SCEGZE AL T S1P S1IPR1,ADAM17 F1 TREM2 3 [ K
WS IR FIEKT . WK B P BEHLIZEER 6 H R
P LR BUREAS A T L[] LA

&1 3|¥F3

Table 1 Primer information

FEH S1FII(5-3") T2
GAPDH

3iF CTGGAGAAACCTGCCAAGTATG 22

TiE GGTGGAAGAATGGGAGTTGCT 21
S1P

- 3iF TCATCACGTCCCCTGAAAAGAG 22

TiE CAAAAACAGCAACCCTGACATTAG 24
S1PR1

3iF GCTGAACATCGGAGTGGAGAAG 22

T GAGCCACAAACATACTTCCTTCC 23
TREM2

3iF CCAAGCCCTCAACACCACA 19

TiE ACCGTGCTCCCATTCTGCTT 20
ADAM17

R 3iF AAGGGATCTACAGTCTGCGACA 22

TiF CCTAGAGTCAGGCTCACCAACC 22

1 : GAPDH, H- il /% -3- Wl 112 ot S 5 S1P, 1 2 B-1-B5 2 ; SIPR1,
B2 1 SR TR 3Z 1R 1, TREM2,, 8 72 40 Ji fish & A7 4 2; ADAM1 7, fiff 4%
AEREBEA17,

1.5.9 Skt m A E b B vk i i e 40 4 5
| A&k BUA IR I SO AT R 8 3% ik
Ak SR T R TR AL BE % In— Pt (S1P, S1PRI1,
ADAM17 Fll TREM2 # B L] 110 1:200) 76 4 C R H
I, PBS 8 MR BRI, P E , UEVR , DAB IR AL HE,
B LWE R BAREARRILRSE 5 A X, R
Image J /A0 2t A~ DX 358 11 52 RRO 285 (R IDX Sl T L
T340 %% B = SRR 2 B (/DX I A, JFHCS A
BEAIL DX 3 1) P B R AR B e 2O D B . A
R K B BE AL B S O B P U AR A7 4 )
S Y A e

1.6 %t % RHISPSS 22.0 AT 5 g 114>
Br A5G A0 TR FORER ] oes 208, 7 2578 R
FH SR R 5 2243 W R AT 2L ) b, 1k — 40 A G L AR
LSD-t K 565 5 77 25 A 554 K FH Welch” s K 36 78 17 41 8] L
5, E—25 P LA 2R FH Tamhane ™ s K6 56 5 A4 IE 2
ARAG I GORER T M (P, ~ Pog) i34, 4HL18) He 8% 1
Kruskal-Wallis H & % , #F — 25 P L4 2% JH Dunn’ s ¥
B IEA I K UE, P<0.05 K2 A G475 X,

2 HR

2.1 HFARRE STy K BAARE IR EATIEEHG
v G5 PN IR A R AR A AR R IR E R
ThE (P ¥<0.05) , A5 B 20 Ay 4R T 9 75 R0 IF 45 %0
B2 TR (PE1<0.05) ; SR B 2H LA, B A 41 74
240 2 AR e A R 2 rhoR R A AR R A
JFH H 4 i 25 B A (P 459<0.05 ) 5 v 24 1 3 1 2 0 T
I E R TP 2541 (P<0.05) (K2, 1),

22 AFEARRE T K BIFALIRIL Hom
A QUGN S50 1 503, 2 IR 18 M I AR
AR 20 AR AR 346 K, e K T X S R
BbT , A L B S 2L, /0N i P R YA XA L T B A% A
JHL, TR B R AR RE 120 5 B B 20 T2 2 R R
SERYZEEL, P2 AR A P A B S 16 K, M2 oy
TG/ INAN GG [T 25 76, 0 PN HICAE R OB AR AR
JFF- 200 3L, 3505 3 440 S A% 5 1) 720 2%, /NI P BT AE DX AT
SIOPR B R RTR A M AR E AN M IR L DL S A% A0 9k L 4
JitL A 3=, JR S e B AR A M SR BE T AE X B /N Y
AT DL B 5 JE AT Ak 5 4 25 20 B e ARSI B A T2 2 B
AcE, Db 2y R g i o 35 (1) . HE L
WK, 525 OO B2 LA B A 41 B B ZH Y NAS i
ETbE SR B b R A UL PE 2G4 2
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ZH I Hp 2 e 3 2 Y NAS S BRI s o 2 v ) i AL
NAS B E L F P4 (PE31<0.05) (£ 3, & 1), L0
PEAE T AR B, 525 PO IR LR, B0 A 2 B B 24
AYIMET O BH Pk T FR G 2 Tt v 5 S R B A LA, 15780 A
A VYL LA v 2k e ) a4 R b 2h ) 4 4L O FH
P T AR AR AR 5 2 R L9 2T O BE P T AR P 2
4l 2y A BRI (P34 <0.05) (3, 1),
IR FE 4 SRR, AP AR iy T B0 MASH KRR
FFEH 2 45 -
23 ACFARIRFE f oy xF K R o AT IR B | i 09
v 5 A5 POV IR LA, AR B ZH Y ML ALT L AST 7KF-
TR SRR B A LR R A A PE AL T 2
2 RN P 24 TR A0 LT ALT (AST /KO 32 A P
25 5 ) 4H A LTS ALT AST KSF B T 254 (P{E
14<0.05) .

oz [onk MR A e g, BEARY A 2 e IR B AL A i

TC.TG .LDL-C I FFA 7K i 3 T+ , HDL-C /K-t 2 [
15 5 SRR B 4 L, 5T A 21 P 254 rP 2 v ) o 2 A
rh 28 v 3] R 4 B0 1L TCL TG F FRA 7K F 5 35 A
HDL-C /K- 3 T w5 A 24 78 570 S 41 A9 17 FRA ZKF
FCT o254 b2yl 4, HDL-C /K 3 75 T
2541 2 R4 (P (E34<0.05) (£ 4) .
2.4 AR E f oyt K R K B F & STREM2 4 %
A R L, B B ZH A I TNF-o 7K i
FTh B A 4] AR B 4 4 I3 TL-18  TL-6 K- i 3%
Thin s SRR B 4 H A, B A A rp 24 A R 4 0 I 5
TNF-o IL-18 FITL-6 7KV i 35 FAIG, PE 2541 | 24 v i) i
AR LT TL-18 TL-6 7K - 8 25 AL 5 v 24 751 e 20 A9
1% TNF-  1L-1B8 7K 4575 25 21 . 5 P AR, TNF-o IL-18
1L-6 7K -4 v 24 v 551 e 2 i 3 AR (P 19 <0.05) o

5575 (0t BT A BB A 4 BRRY B 41 A IfL T
sTREM2 7K - 4l 2 Fh w5 S840 B 20 Lo, AW A 2 v

®2 BAXREKEFHREFEY

Table 2 Rat weight, liver wet weight, and liver index of each group of rats

2 5 SYE(R) R (g) R E (g) FFHE%0(%)
S popiEtii| 10 542.80+27.48 16.23+1.27 2.99+0.22
FEF A 2] 10 593.50+10.46V% 20.43+2.55"% 3.45+0.46”
KR B4 10 742.70£79.01" 39.80+10.46" 5.30£0.95"
Pzl 10 622.50+62.62% 22.23+2.52%% 3.57+0.227
Pzl e 10 583.60+21.02% 18.68+1.90” 3.20+0.28”
FR 2R 10 602.80+51.71% 22.09+3.46> 3.67+0.51?
FiH 12.954 20.209 15.394

PiH <0.01 <0.01 <0.01

W 52 AXT AL A, 1) P<0.05; SR BAL HL#E,2) P<0.05 ;5 25 i il s 41 A, 3) P<0.05 .
= ER A BRAR 1BRBA FHZ54A Tz EA FZgeh A

S
ES

&

L4

1 HAKXRFHERRE

Figure 1 Pathology of liver tissue in each group of rats
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217 0 a4 R v 2 vh R 2 9 I3 STREM2 7Ktk 25

1 5 v 24 4 A I3 sSTREM2 KPR PG 2541 2l e

720 2 IR (P (R4 <0.05) (R5) .

25 ALFEARE KK E H a3 R e e

5oz (T IR Hu i R A A B WS I I R T 2.6 AL ARIR FE fe gy PR R B o 4e IR 3E AR 5 A

s SRR B2 LA R A P2 PSR ¥ SaS N IR HLER, B A 4 TREM2 B9 mRNA 7K
®3 BSAXRFAALEBER

Table 3 Staining results of liver tissue in each group of rats

Hh 24 v e 2 G 2 B R S T s v 24 e R
ZH 1Y) L 200 2R A P 25 2 v 2 TP R R 2 B T
(P{H¥1<0.05) (%6, 182) . ERBFFRARAR R, (IR 1L
YA I 75 RE A4 i MASH oK BRUFL I 240t Bt 24 H

415 A e R ppmtokkes nasep AR
25 (T R 5 1.00(1.00~1.50) 0.00(0.00~0.00) 0.00(0.00~0.50) 1.400.55 3.70+0.40
AL A 4] 5 2.00(2.00~3.00) 0.00(0.00~0.00)% 0.00(0.00~1.00)% 2.80+0.84"%  17.4423.08"7
iR B4l 5 3.00(3.00~3.00)" 1.00(1.00~2.00)" 2.00(1.50~3.00)" 6.60+1.14" 61.91+2.28"
[liE2ac 5 2.00(2.00~3.00) 1.00(1.00~1.50) 1.00(1.00~2.00) 5.00+0.717%  27.36x1.85%
LR Biilf e 5 2.00(1.50~2.00) 0.00(0.00~1.00) 1.00(1.50~1.00) 3.00+1.00” 18.66+2.18”
S REZiR ab Nl 5 2.00(1.50~2.50) 1.00(1.00~1.50) 1.00(1.00~2.00) 4.20+1.64% 29.51+1.63%%
GitHH H=17.690 H=118.964 H=118.495 F=115.538 F=1450.275
P <0.01 <0.01 <0.01 <0.01 <0.01
T 525 I IR HL A, 1) P<0.05 5 SR B4 HLAR L 2) P<0.05 5 5 24 = 1 41 L3, 3) P<0.05
x4 FAKXRMBAFEEEZE. MA5KE
Table 4 Serum liver enzyme and blood lipid levels of rats in each group

g1 PILY/E ALT AST TC TG HDL-C LDL-C FFA

() (U/L) (U/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L)
25 A R 10 20.24+8.82 22.85+7.83 203022 0.77+0.21 2.40+0.70  0.65£0.21  0.94+0.55
TR A 2H 10 26.25£10.07%  24.63+8.36” 3.68x0.41"% 1.3620.13"% 1.1820.33"%  1.8520.44" 2.38+0.59"?
AL B 4 10 162.36+37.60"  46.11+8.89"  6.45+1.45" 2.12+0.57"  0.58+0.18"  1.88+0.73" 5.73x2.10"
PiZhZH 10 58.07x16.70*% 34.26x14.57%% 3.34+0.54 1.10£0.37% 1.28+0.34”"  1.56+0.81 2.36+0.65*"
e Almd 10 33.70+11.71%  21.31+6.387  2.73+0.48”  0.87+0.27%  2.1320.59*  1.0420.29  1.14x0.72%
gk 10 59.97+13.12%  33.41+10.87” 3.57+0.64” 1.27+0.51” 0.95+0.13”%  1.08£0.38  2.52+0.63>
F{H 37.111 9.158 44310 17.883 25.613 15.462 17.479
Pﬁ <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

A 58 OO R LA, 1) P<0.05 5 S AR B 20 LU, 2) P<0.05 5 5 Hh 2 = i i 21 LU #K L 3) P<0.05. ALT, IN IR 2 SEHE RO fiff s AST, KA &R

%4¢*§W§,TL,‘mﬂﬂlﬁlm,Tb,ﬂ{FH =1 HDL-C., 5 25 5 NS 25 11 JIH [ 85 ; LDL-C , {5 %5 B N6 2 (1 IH [ 155 FEA , T 25 IR D5 1R .

K5 HAKXRIMETNF-a. IL-18.IL-6,sTREM2 7k
Table 5 Serum TNF-«, IL-13, IL-6 and sSTREM2 levels in each group of rats

g1 BBIE7IE A TNF-a IL-1B8 IL-6 STREM2
- (H) (pg/mL) (pg/mL) (pg/mL) (ng/mL)
75 H XTI 10 229.18+104.00 97.03+21.08 26.42+6.20 7.2120.71
FE A 21 10 316.47+45.69” 203.71+31.499% 57.24+11.69"% 8.66+0.60"%
TR B 20 10 808.13+164.83" 355.85+57.04" 120.96+40.59" 21.13+£1.96"

P25 10 601.78+112.25” 267.74+48.80% 61.83+£19.49% 18.52+3.30”
LB Fred | 10 371.56+64.32” 197.96+37.52% 37.41+11.59% 11.20+1.44%
rhzhrhs R4 10 601.12+231.13” 249.31+56.64%% 63.11£36.34%% 13.71£1.54%%
FiE 29.504 38.013 24.509 115.212
Pﬁ <0.01 <0.01 <0.01 <0.01

A 7S OV BB LA, 1) P<0.05 5 S8R B4 Fh A, 2) P<0.05 5 5 HR 2 i3l 4l e A, 3) P<0.05 .

IL-6, FiékHH@ #-6;sTREM2, FI VA PERE 72 240 M firh 2 32 14k 2.

TNF-o, YRR SE R T-o; TL-18, AT A

i‘ IB’
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R T B B ALY P12 S1P S1PR1 AT TREM2 1
mRNA 7K 52 35 T 5 S5 1580 B 2 s, By A 41 Je 45
I FHZLS1P SIPR1 ,ADAM17 1 TREM2 ) mRNA 7K
PTG 2 5 (P{EYI>0.05) (R 7)

*6 HHAREMRMAAMZESR
Table 6 The phagocytic rate of macrophages in each group

of rats
4151 S EVRAIMIMZER (%)
25 N IR 5 11.55+2.30
A 2] 5 51.42+1.90V%
A B 2 5 15.14+1.69
Pz 5 19.21+2.05%%
= ] 5 49.65+5.82”
w24 ) ek 41 5 27.07+4.59"
FAH 129.133
P1E <0.01

W 5 A N IR A, 1) P<0.05; S8 B 4H Hd, 2)
2l i 4 He R, 3) P<0.056

P<0.05; 5

CD68 TREM2

IREUAH FEXERA

REBA

P!

P
i

SESEl

FRZy RS

H: TREM2,

27 MWFEARRF g AT KR E LI AD KRG8
e 55 IR A IR A 4 B B 4H Y JH2H 2L
SI1P.S1PR1 Fl ADAM17 & [ & ik /K °F i 2 7t i, i
AZH 1) TREM2 #5 3R IA K W T s SRR B4 1L
B R A R HTFZHZLSTP SIPR1 FIADAMI7 FE H#3A
KOV B3 FEAIK, TREM2 2R (1 3235 /K - B35 T, i 2
Rl 2 eh R 2 09 ADAMT7 2R 1 3634 K 7 i %
%, 25 v 5 B 41 B TREM2 28 (2638 K- B 5 T+ (P
{H19<0.05) (£ 8, 3).

3 itig

4 [ 44 v B2 B SRR R AR HE MASH YR 58 B 45 TE 1Y
WAL ST T AR AL 1l 7, 5 TR S FIK B Ak
S HE A 245 SRR R, P ST AR AR 4 i A T

S, B B 1A A OB, P B I R AR L K

'E?“ AR, =B I e 2y 5 ST T B SON 25 3%
e DRI . BRI R i
DAPI Merge

TR A A 2 AR 2

B2 J[AXREEMAMMIERER(ZER,*x200)

Figure 2 Phagocytic rate of macrophages in each group of rats (immunofluorescence , x200)
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KT BAKXRFHALZSIP.SIPR1.ADAM17. TREM2 mRNA Rix 7k F
Table 7 The mRNA levels of S1IP, SIPR1, ADAM17, and TREM2 in liver tissues of rats in each group
21 51 SE(H) S1P S1PR1 ADAM17 TREM2
25 0 R 6 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00
TR A 20 6 291+1.13 2.60+1.08% 2.63+1.34 2.84+0.60"?
A B4 6 6.73+2.33" 7.11+2.98" 7.93+3.68 7.16+0.93"
[liE2sEaE 6 5.90+0.70 6.342.47 5.61+1.90 6.76+1.37
2 AR 6 5.94+2.14 8.20+7.41 3.03+1.04 8.50+1.87
rhjrh 6 5.90+1.86 6.70+3.39 4.45£1.49 6.58+1.42
F1E 12.058 3.536 9.710 34.864
P1H <0.01 <0.05 <0.01 <0.01

s 525 PR IR LR, 1) P<0.05 ; 545578 B 41 L4, 2) P<0.05. S1P, B4 BL-1-T iR ; SIPR L, M 4 B2 1 SRS 321K 1; ADAM LT, ik 5 & 4%
I 17; TREM2,, 56 28 40t fih 2 524K 2.

®8 BHARAFALSIP.SIPR1.ADAM17. TREM2 & AR iEKF
Table 8 Expression levels of S1P, SIPR1, ADAM17, and TREM2 proteins in liver tissues of rats in each group

205 SRR S1p S1PR1 ADAM17 TREM2
23 X IR 2 5 6.24+0.87 3.4320.90 5.00+1.01 5.24+0.30
TR A 21 5 11.87+1.77"% 8.21+0.78"% 13.26+1.72"% 34.15+9.15"%
iR B 2H 5 22.47+2.96" 35.42+7.86" 26.31+1.80" 8.52+2.27
T4l 5 20.72+1.46 30.95+3.53 22.54+2.39% 9.38+2.20
RIS il b= 5 20.99+1.37 33.77£5.14 15.37+1.327 22.74+5.66
rp 2R 5 22.42+2.57 31.25+3.93 20.57+1.427% 15.02+2.91
F{i 59.345 50.987 129.890 27.657
P{H <0.01 <0.01 <0.01 <0.01

52 P IR, 1) P<0.05; S8 B4 3, 2) P<0.05; 5 i 2
ZU L ADAMI T, 3845 35 4 JE AR G 17 ; TREM2 , 6 2 20 M fi % 3244 2,

25 BAT NG A T AR 36 AT O 28 3 1 P
AW FEGE R — AP UE S AR AL TR I 1M 77 RE A% I8 T IE
P78 K A8 SE 5407 , 5 A AT AT BF e 4 v — 3

L ZE A FH 2 0T 0 T 240 R B P Ao R, R A I 4
YU B MA LR E I E s BA TSR, B
20 it B ZE A F 32480, 0 008 T i A T N R
1y | AT AR 1 TR i1 el NN 1 ) )
6% /K TREM2 16 MASH &9 & 45 G B AE S 7emd
£ 1 I 105 /s IR B R /N RO, TREM2 ) mRNA 8
ik Bl %5 MAFLD 1 3 J i 38 0 5 {0 78 MASH 3 J&& 9 i)
TREM2 #% 24/ k1 STREM2., [ 8% 20 Bt 17 A 4 I 1 e
A 1B TREM2 28 H 2655, H B W40 il TREM2 9 6k
PE— 5 i MASH R AE T £F 4e4b it &% R, 37 5 T 0T
SR B I AR S 0T DL RIS 2 T R
) TREM2 ] LA S 08 T AP 40 A 35 B , TREM2 24 fif n]
AEE MASH #E e B 2E K2 . 113 sTREM2 W] [] 42 S
FLWE 4 A | TREM2 8 24 i % 52, 1117E sTREM2 7K - Bk
L U] TREM2 8 215 %

MAFL A& A= B, 528 i BT A0 08 T2 JH- 48 Rl S 1P 1

A2 LU, 3) P<0.05, S1P, W2 BE-1-5 2 ; SIPR Y, Wi 2 BE 1 IR R

B, STP AT 8 B A R U Y B A i 3R T 2 A
SIPR1, #E— 2 i TREM2 i mRNA ik , {2 fff TREM2
FEERBH 2, BG40 i TREM2 P50 5 5 1 28 1)
R P4 L, 7 3 L A P 3 B O T 0 T A L B
1k MASH B9 &4 % JB . SR, K00 ied B 9 1 5 R A
2 SEFIE 7= A2 B9 TNF A1 TL-18 S50 4858 41 il IR 17K
S T M O I NE BV A0 A P & )R R
ADAMI17, fi2fff TREM2 2 [ 241 , ‘3 B0 W0 i o ik &
FEMIZEAE T, AN e S I IE B s 25 i o 0% 0 T S 4 e, T
JRCBAE G ER 200 PRI, BELDBT I 95 240 S TREM2 LA LA IR
A 1V 200 R ok R 1 PR AT B %) B 7, T R R T IR YT
MASH A 80 ¥ o

ARG L5 B AL IR Il 7 REAZ R (X MASH
R B R RS 5, 0 T A 20 B T R B
JUE R 105 A8 S A& RE #5147 , e il A (R Ik TC.. TG . LDL-C F01
FFA, Ft 5 HDL-C) , FEAIR e 2= 48 A (ALT L AST) , FEAI%
L3 9 4E T (TNF-o  IL-1B F 1L-6 ) 7K - Fl sSTREM2 7K
-, B A i RO B AR SRR AR I I AT g iE
P TREM2 25 1 09 246 , 5035 MASH K BUHIE G D5 TR
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Figure 3 Expression of macrophage cell burial related proteins S1P, SIPR1, ADAM17 and TREM?2 in each group of rats
(immunohistochemistry,, x200)

B g fe i o ik — 20098 R0 AL PR AEIR I 1M 75 v gl
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TREM2 8 7 7341 5 76 AT BE - i ) EL v 240 ffd i 28R
AVPAR R S AR AR A — 8 R BRPE . AR 58 T R
FH B S 1 5 24 L R R A T IIE , DAt — 2L 4
FAERHETE . AN, TR AR A E AL
B ZIRARIRIT B I PE R I T R AT AL R
T 171697 MASH i At v] BEHE 1, DL 8 R iR
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