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M A A7 ZM 306416
= HE TR B 175 5 M AE VR RS 4 A g 14
97 7N BRI AR 974

RYGR, EB T, HBHE, A (1L5HEFRRER HAEL 7ET 8100005 2.7 i R 45 A X Bi
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. BEY R IE A A sH 71 ZM 3063 1615 A I g U7 i TheE, o Hoxd =g i s
7S AR YEJE T 4 9% (non-alcohol fatty liver disease, NAFLD) /) HI{RS1EH
JTReRLH] . F33k K32 A C5TBL/6)/N R A% BB LA =R 0 N3 : =R A
130 keal 1% 4ARE, 115, HFDZ) . EARREL (545 keal 1% 8 i 1Ak},
113, LEDA) MEIEXE-ZMA (7RIN0.8% ZM 306416, 10, HFD-ZM#) , 1
FEISH, ERPAI /N AR . FE/NRUE, R BUSE AEAE e bs, BRI A
IREILFEFEG (alanine aminotransferase, ALT) . RITXRIR A ILFEFENG (aspartate
aminotransferase, AST) . MAH[EEE (total cholesterol, TC) . Hil =M (triglyceride,
TG) AU B AR (free fatty acids, FFA) sK°F. K S 44Uk 2403 bt BT <2 i 17 41
A R AR R (von Willebrand factor, vWFE) PFHUEEZHREE: SR St 96 E
JE B O BB s SR %% AL AR A AH DG IR R )R IE . 45 5R S HFDZAH L, HFD-ZMZH /)N
AR E [ (37.53+364) gw (45.17+£322) g|. VAT [ (225+085) gw (334+054) g].
PERE R 4R A /N [ (7854.9 + 60.4) mm® vs  (10800.6 + 52.7) mm’]. vWEH 4 g
[ (4732+6.2) s (31.2+54) N, MEHE [ (32047 + 10.66) % vs (184.26 +
14.94) %] KM 22 H 23k M8 A= KT VEGF-A mRNAFIX Fis & (0.54+0.16 vs 0.24 +
0.12) ¥EERL (P¥<0.05) , Wil A 5 TSP-1 [ mRNAFHX FRIA & (0.32 +
0.07 vs 0.42 £0.14) BEJFE (P <0.05) ; HFD-ZMA/NRALT [ (122.47+4.11) U/L
vs (95.28 +2.21) U/L]. AST[ (172.17 +5.20) U/Lvs (124.39 +2.54) U/L]. TG
[ (491 +£1.13) mmol/L vs (3.56 = 1.07) mmol/L]. FFA [ (1640.55 + 22.51) uEq/L vs
(1131.62 + 18.33) uEq/L] MITC[ (8.10+2.11) mmol/Lvs (6.11+2.19) mmol/L] 7K~
IR ERK, ERBESRUE L (PY<0.05) , /NRF/N T8 XA LD &R
ey, FEALT N e E KA B, o-SMAFI 4N H B 2E > . SHFDALM
tt, HFD-ZMA R R AL I mRNAFE X ik & (CPT-1: 1.64+0.17 vs 0.97 + 0.24;
MCAD: 123£0.18vs0.91 £0.16) BET i (P¥<0.05) . JEIiIE#HAH S EEmRNA
AR R ISR (PPARy: 0.63 +0.24 vs 1.03 £ 0.27) TEEL (P < 0.05) . JH[FEEEA R
AL mRNAFI R F k& (FXR: 0.76 + 0.03 vs 0.65 + 0.10; HMGCR: 1.04 +0.14 vs
0.89 +0.17) EEFmE (PH< 0.05) , RIEMKER (TNF-a: 0.57 +0.13 vs 1.01 +
0.23; CD68: 1.02+0.19 vs 1.62 +0.09; MCP-1: 0.59 +0.11 vs 1.01 + 0.09; MARCO:
0.54+0.13 vs 1.02 £ 0.12; ICAM-1: 0.94+0.20 vs 1.56 = 0.13; VCAM-1: 1.12 +0.23 vs
1.89 £ 0.16) FIFFLT4EAVAIKCHER (TGFB: 0.64 + 0.16 vs 1.02 = 0.19; a-SMA: 0.66 +
0.11 vs 1.03 + 0.06) mRNAFHXTFIA & B EFIKL (P¥<0.05) , HrEfbIERH (SOD2:
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Protective effects of angiogenesis inhibitor ZM 306416 on non-alcoholic fatty liver
disease induced by high-fat diet in mice

Zhao Weiliang', Wang Zhixia', La Denghai’, Yao Yuanbin® (1.Department of Gastroenterology,
Qinghai Recreation Hospital, Xining 810000, China,; 2.Department of Internal Medicine,
Qinghai Integrated Traditional Chinese and Western Medicine Hospital, Xining 810001,
China, 3.Department of Internal Medicine, Qinghai People's Hospital, Xining 810007, China)
Abstract: Objective To investigate the angiogenesis inhibitor ZM 306316 in regulating visceral
fat function and analyze the protective effect on non-alcoholic fatty liver disease (NAFLD)
induced by high-fat diet in mice and its possible mechanism. Methods Total of thirty-two
C57BL / 6] mice were randomly divided into high fat diet group (130 kcal 1% fat diet, 11 cases,
HFD group), low fat diet group (45 kcal 1% fat diet, 11 cases, LFD group) and high fat diet-
ZM group (0.8% ZM 306416 was added, 10 cases, HFD-ZM group), the mice were fed on
different diets for 15 weeks. The body weight of the mice were measured regularly. The serum
biochemistry index of the mice were detected, including alanine aminotransferase (ALT),
aspartate aminotransferase (AST), total cholesterol (TC), triglyceride (TG) and free fatty acids
(FFA). The number of vascular pseudophlebrand factor (von Willebrand factor, vWF) positive
cells in epididymal adipose tissue was analyzed by immunohistochemistry. Real-time fluorescent
quantitative polymerase chain reaction (FQ-PCR) was used to detect the expression of relevant
genes in each tissue. Results The body mass [(37.53 £ 3.64) g vs (45.17 £ 3.22) g], VAT mass
[(2.25 £ 0.85) g vs (3.34 = 0.54) g], visceral adipocyte size [(7854.9 + 60.4) mm” vs (10800.6 +
52.7) mm’], vWF positive cells (47.32 = 6.2 vs 31.2 £ 5.4), vascular density [(320.47 £ 10.66)%
vs (184.26 = 14.94)%] and angiogenic factor VEGF-A mRNA relative expression (0.54 £ 0.16 vs
0.24 £+ 0.12) of mice in HFD-ZM group were significantly lower than those in HFD group, and
the relative mRNA expression of the anti-angiogenic factor 7SP-1 was significantly higher (0.32 + 0.07
vs 0.42 + 0.14), the differences were statistically significant (all P << 0.05). The level of ALT
[(122.47+£4.11) U/L vs (95.28 £ 2.21) U/L], AST [(172.17 £ 5.20) U/L vs (124.39 £ 2.54) U/L],
TG [(4.91 £ 1.13) mmol/L vs (3.56 + 1.07) mmol/L], FFA [(1640.55 + 22.51) uEq/L
vs (1131.62 = 18.33) uEqg/L] and TC [(8.10 + 2.11) mmol/L vs (6.11 = 2.19) mmol/L]
of mice in HFD-ZM group were significantly lower than those in HFP group, the differences
were statistically significant (all P << 0.05). A small amount of collagen fibroplasia was
seen in the liver lobe and portal canal, mainly around the central vein, with a significant
decrease in the number of a -SMA positive cells. Compared with those in HFD group,
the relative mRNA expression of fatty acid oxidation genes (CPT-1: 1.64 + 0.17 vs 0.97 +
0.24; MCAD: 1.23 £ 0.18 vs 0.91 £ 0.16) of mice in HFD-ZM group increased significantly (all
P < 0.05), the relative mRNA expression of adipogenesis gene (PPARy: 0.63 + 0.24 vs 1.03 £
0.27) decreased significantly (P << 0.05), the relative mRNA expression of cholesterol
generation related genes (FXR: 0.76 + 0.03 vs 0.65 £ 0.10; HMGCR: 1.04 £ 0.14 vs 0.89 + 0.17)
increased significantly (all P << 0.05), the relative mRNA expression of inflammation-related
genes (TNF-a: 0.57 £ 0.13 vs 1.01 £ 0.23; CD68: 1.02 + 0.19 vs 1.62 + 0.09; MCP-1: 0.59 +
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0.11 vs 1.01 +£ 0.09; MARCO: 0.54 £ 0.13 vs 1.02 £ 0.12; ICAM-1: 0.94 + 0.20 vs 1.56 £+ 0.13;
VCAM-1:1.12 +£0.23 vs 1.89 £ 0.16) and liver fibrosis-related genes (TGFp: 0.64 £0.16 vs

1.02 £ 0.19; a-SMA: 0.66 £ 0.11 vs 1.03 + 0.06) decreased significantly (all P << 0.05), the
relative mRNA expression of antioxidant genes (SOD2: 0.83 + 0.12 vs 0.71 £ 0.13) and
apoptotic genes (Bcl-2: 0.78 + 0.12 vs 0.58 + 0.03) increased significantly (all P << 0.05).
Conclusions ZM 306416, an angiogenesis inhibitor, can improve visceral adipose tissue

function and lipid metabolism by regulating adipogenesis and liver steatosis, and can inhibit

NAFLD induced by high-fat diet in mice.
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1.2 T 2R L5KA 233w i (H
MAFE, HA) | Trizolid#] (Grand Island, 3%
E) . SYBR Green PCR Master Mix (Invitrogen
AwE, RED L OSERROLE ER A M XN
(real-time fluorescent quantitative polymerase chain
reaction, FQ-PCR) ikifl& (HATaKaRaA#]) ,

SICDIA NEFAZYME{7|# (Shinyang Chemical A
A, FHED .

1.3 S mAER W E 5 B o4n CSTBL/GI/N RUIE B 1
MRIRIVE G, WIS L0 3H.: &R
B (#5130 keal 1% AR 7KL, New Brunswick
AF, EE, 117, HFD4D) | KEk a4 &%
45 keal 1% fig it kL, New BrunswickA ], 3%
®, 1153, LFD4D | &R E-ZM4l (7110.8%
7ZM 306416, New Brunswicka @], EE, 10X,

HFD-ZMZ1) , WFEFahpseiho, HHEKK,
BEEAFEISHE, SHRE/NRMARE. 158G, 7
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L4 ARRe R E TEF ARG — HA4/NRAE RS h,

I HEE E AL J5 /) SR it FA AL ZE . I T-4000 r/min
E05 min (04210 cm) , 4B L7E )5 R A7
T-80°CUKFEAL J5 2L il otk . o IXBf 2. I8
JEE A Z 8 6 i 107 23 SO ER VAT, g JH 0 B
ENE AL A PR A, A E-80 CHh
%H .

1.5 d i A e F 45470940 KA 4 3 ah ik
A3 AT B /N BRI AE A = de AR, BN AR
HIEHFLES (alanine aminotransferase, ALT) . K
[T AR EIELFE T4 (aspartate aminotransferase,

AST) . MJH[EE (total cholesterol, TC) FlH
W =TMHg (triglyceride, TG) MJ7K*F. K HSICDIA
NEFAZYME i 57 & A I i 7 i 2§ B TR (free
fatty acids, FFA) 7K°F.

1.6 4B R AL U & I EH bR A+
10% S b B 224 h, RIS AL 5 AT 4H
ZUAEEYI R (5 um) , ARIEARHER AR AT Bl KK
e, AR R IR RS-0, HOR G
M FRGE, 5 B N WS TR A8 11 O

KH BS54 248 (Image Pro-Plus, ) 3474
BB R

1.7 R ABAF M K RRTAZT10%
AP EE24 h, AEE. WA EY A
(3 pm) , FEERBE RS IR E R . U
5 G Hi BB PR L A% B 7 (von Willebrand
factor, vWF) —¥i{ (Chemicon, ZFE[FH, 1:200)

4 CiFEE’, PBSHEH3IR, BIX15 min, B j5H
WPt i (Chemicon, FE[E) DAL BEE A
HOE R VS W (Chemicon, EFE) HiLWEH
2 h, INHTEER) & IS A 157 (Chemicon, 3£
D, I R FH AR B 4 e i B A AL

1.8 FQ-PCRAGM &40 42 P A0 X K A 69 k3L 4[|
Trizo i 77 & Ui B 5 48 B A A0 B =2 g 7 41 23
SMRNA, B H ¥ A e DNABER . IR $EFQ-
PCRUHHF, KA AccuPower®GreenStar™qPCR
PreMix (Bioneer, #i[E) #ITPCRY M. 1N
T3 KR A S HTHIPCRE| ) (Integrated DNA
Technologies, FEE) . MK N: 95 CAMH
5 min; 60 ‘CiE ‘K40 s; 72 CIE{H10 s, S01E
Mo R HFRAE N2 ULRE 1% DI S SR B, AR
Nof Fe ik K 2 A B SR BE K cDNA 5 B-actin ¢cDNA
Pt SEILA . BRI ASEILEE Cacyl-
Coenzyme A oxidase, ACOX) . a-SMA. B#E4H
faf@-2 (B-cell lymphoma-2, Bcl-2) . FMER

i . 39

REGABREAB3 (cysteine-based aspartate protease
3, Caspase3) . YA KX MR E HNS8
(cysteine-based aspartate protease 8, Caspase8) -
CD68. RIEE Hal (Collagenal) . RTFEAR
M WE ¥ #2 1§ (carnitine palmitoyl transterase-1,
CPT-1) . JRWiTR & Bl (fatty acid synthase,
FAS) « HeF g KK 12 (fibroblast growth
factor 2, FGF-2) . %JEMEX%Z & (farnesoid
receptor, FXR) . Pu3-F23E-3-H 5L 1 — 1k 5 iy
AL JE I (3-hydroxy-3-methylglutaryl-coenzyme
A reductase, HMGCR) . 4018 &t 4 -1
(intercellular cell adhesion molecule-1, ICAM-1) .
Jig JiR 45 ¥ B WE 4 Y 32 /& (recombinant macrophage
receptor with collagenous structure, MARCO) .
HhEE 2 B AL S B (medium-chain acetyl-
Coenzyme A dehydrogenase, MCAD) . ANEWE4H
fa#atb 25 -1 (human macrophage chemoattractant
protein-1, MCP-1) . ¥R FE2FHR[HF2 (nuclear
factor erythroid 2-related factor 2, Nrf-2) . 44k
W AR B TE W) I0E % A&y (peroxisome proliferator-
activated receptor y, PPARy) , #E ALY B4k
fiff2 (superoxide dismutase 2, SOD2) . [&FE
T EEHIc (sterol-regulatory element-
binding protein 1c, SREBP-Ic¢) . #AAEKHF-B
(transforming growth factor-B, TGFB) . I/’
N 4417 (inhibitor of thrombospondin, 7TSP-1)
MR IR FE A F -0 (tumor necrosis factor-a,
TNF-a) . MEMHE 5 F-1 (vascular cell
adhesion molecule-1, VCAM-1) . MW K4E
K [A-FA (vascular endothelial growth factor A,
VEGFA) WK BEM G BE AN A8 (very long-

chain acyl coenzyme A, VLCAD) .

1.9 ot 5 432 KHAISPSS 23.0488 i+ B4 17 B ds
SfTe RBIE. VAT E. WHENEWT4M K/ A
Xt %% . ALT. AST. TG. FFA. TCJ o3t
RImRNAM XN RIBBFIFRER U x+ sEx, 24
B B AR 5 22 00 i, A P LEBCR LS D- 1
1%, UP<005HNERHRIT¥E L.

2R

2.1 R Z L VAT A fE W tm e Kol 525
SR /NRAR T . VAT & AT I 40 e
KNEFHGIT¥E N (F=3.172, P=0.010;
F=15.161, P=0.021; F=0.837, P=0.014) . 5§
LEDZAL/NEAHEL, HFDZE /N GRS SR {4 B . VAT
PR WESE BT RN R EI D (¢ = 0.552,



P=0.017; t=7.442, P=0.001; ¢=8.41l, P=
0.023) ; 5HFDA/NRAHLL, HFD-ZM/)N 45K
B R . VAT E . AT AR 5 40 K/ 2 35 B AIG
(t=1.019, P=0.014; t=1.537, P=0.017; t=
0.804, P=0.021) , W#E2.

2.2 ZM 3064163F s § VAT & {bég 1 S5LFD
AN BAHEL, HEDZH /N Bov WF BH A% 41 i #1112
BE SN (¢ =1.561, P < 0.001; ¢=1.047,
P < 0.001) ; 5HFDA/NFEAHLL, HFD-ZMZL/)N

) ) 20234 F15% H2HH

B v W B 4 441 B A I 5 2% B I 25 PRI (¢ = 2,776,
P < 0.001; 7= 1432, P < 0.001) . FHPCRA&
g I T sn. 5LFDALAHLL, HFDA /N B 52 4 41
1 VEGF-AFIFGF-2 mRNAFIX ik B Z 5, Bl
I AR B R ¥~ TSP-1 mRNAMH XS K IA & 2 3 [E 1K
(t=0.417, P < 0.001; ¢t=0.861, P < 0.001;
t=1.051, P=0.030) ; 5HFDAAM L, HFD-ZM4
/NI 2L VEGF-A mRNAM X ik & 5 2% %
&, TSP-1 mRNAMIXRILREZET S (1=1.541,

%1 FQ-PCR HIS|¥1F7

AB GenBank & & 5 EE 5|5 R#151 4 /751

ACOX NM_001271898 5’-GCACCATTGCCATTCGATACA-3’ 5’-CCACTGCTGTGAGAATAGCCGT-3’
a-SMA NM_007392 5’-CTGGAGAAGAGCTACGAACTGC-3’ 5’-CTGATCCACATCTGCTGGAAGG-3’
Bcl-2 NM_009741.5 5’-TCGCTACCGTCGTGACTTC-3’ 5’-AAACAGAGGTCGCATGCTG-3’
Caspase3 NM_009810.3 5’-ACGCAGCCAACCTCAGAGA-3’ 5’-ATGAACCACGACCCGTCCT-3’
Caspase8 NM_001277926.1 5’-TGCTTGGACTACATCCCACAC-3’ 5’-CCAACTCGCTCACTTCTTCTG-3’
CD68 NM_009853 5’-AACAGGACCTACATCAGAGC-3’ 5’-CTGTAGCCTTAGAGAGAGCA-3’
Collagenal NM_007742 5’-GCCCGAACCCCAAGGAAAAGAAGC-3’ 5’-CTGGGAGGCCTCGGTGGACATTAG-3’
CPT-1 NM_L07736 5’-TGTGTGAGGATGCTGCTTCC-3’ 5’-CTCGGAGAGCTAAGCTTGTC-3’

FAS NM_007988 5’-CTTGGGTGCTGACTACAACC-3’ 5’-GCCCTCCCGTACACTCACTC-3’
FGF-2 NM_076905.1 5’-AGATTGGTTTGGCTAAGA-3’ 5’-GCAAAGTGGAAATAATGA-3’

FXR NM_001163504 5’-TGGATTCGTACAACAAACAGAGA-3’ 5’-GTCTGAAACCCTGGAAGCTTTTT-3’
HMGCR NM_008255.2 5’-CGAGGAAAGACTGTGGTTTG-3’ 5’-CACGTTCCTTGAAGATCTTG-3’
ICAM-1 NM_010493 5’-AGCTAGCGGACCAGATCC-3” 5’-ATACAGCACGTGCAGTTCC-3’
MARCO NM_010766 5’-GAAACAAAGGGGACATGGG-3’ 5’-TTCACACCTGCAATCCCTG-3’

MCAD NM_007382 5’-GACATTTGGAAAGCTGCTAGTG-3’ 5’-TCACGAGCTATGATCAGCCTCTG-3’
MCP-1 NM_011331 5’-TGATCCCAATGAGTAGGCTGGAG-3’ 5’-ATGTCTGGACCCATTCCOTTCTTG-3"
Nif-2 NM_010902.4 5’-TTGGCAGAGACATTCCCAT-3” 5’-GCTGCCACCGTCACTGGG-3’

PPARy NM_013124 5’-ATTCTGGCCCACCAACTTCGG-3’ 5’-TGGAAGCCTGATGCTTTATCCCCA-3’
SOD2 NM_013671.3 5’-ATTAACGCGCAGATCATGCA-3’ 5’-TGTCCCCCACCATTGAACTT-3’
SREBP-1c NM_BC056922 5’-CTTCTGGAGACATCGCAAAC-3’ 5’-GGTAGACAACAGCCGCATC-3’

TGFp NM_011577 5’-ACCGCAACAACGCCATCTAT-3’ 5’-GTAACGCCAGGAATTGTTGC-3’
TNF-a NM_001278601 5’-GGCAGGTCTACTTTGGAGTCATTGC-3’ 5’-ACATTCGAGGCTCCAGTGAATTCG-3’
TSP-1 NM_031148746 5’-GTTTGTTAAGAAACAATATCC-3’ 5’-GCCCTTTGATATGTGAGGGTACT-3’
VCAM-1 NM_011693 5’-GGAAATGCCACCCTCACCTTA-3’ 5’-GATTTGGCCCCCTCATTCCTT-3’
VEGF-A NM-768148.1 5’-GTGGACATCTTCCAGGCACC-3’ 5’-GCAGATGTGACAAGCCAAGG-3’
VLCAD NM_AF017176 5’-CGTCAGAGGTGTACTTTGATGG-3" 5’-CATGGACTCAGTCACATACTGC-3’

E: ACOX ML I 4l A EALEE (acyl-Coenzyme A oxidase) , a-SMA A o- T WL & H (a-Smooth muscle actin) , Bcl-2 A B
WE AR -2 (B-cell lymphoma-2) , Caspase3 NPt &R K& R R E HEE 3 (cysteine-based aspartate protease 3) , Caspase8 7Bt &
2 R4 Z R E AN 8 (cysteine-based aspartate protease 8) , Collagenal NIKJREH al, CPT-1 AWEEIREAEEL £ E (carnitine palmitoyl
transterase-1) , FAS g R & i (fatty acid synthase), FGF-2 AT 4E4n i A K [X -7 2(fibroblast growth factor 2), FXR 7% JE ¥ X 5244 (farnesoid
receptor) , HMGCR NPT 3- It -3- FHE R —E4# s A 5 EE (3-hydroxy-3-methylglutaryl-coenzyme A reductase) , ICAM-1 94 Jifd [8] %k
B 4 -F -1 Cintercellular cell adhesion molecule-1) , MARCO N Ji% Jii &5 #4) |54 41 il 5% & (recombinant macrophage receptor with collagenous
structure) , MCAD A% Z.TH5HEE A i Z# (medium-chain acetyl-Coenzyme A dehydrogenase) , MCP-1 AN E W4 fii#att 5 H -1 (human
macrophage chemoattractant protein-1) , Nrf-2 N#%IK T E2 #i5<[HF 2 (nuclear factor erythroid 2-related factor 2) , PPARy it E AL PIHEA
WAEE YIS 24K v (peroxisome proliferator-activated receptor y) , SOD2 NiEBE YL 2 (superoxide dismutase 2) , SREBP-Ic A[H %
P4 A8 M 1e (sterol-regulatory element-binding protein 1¢) , TGFB A AEKFF -B (transforming growth factor-B) , TSP-1 Jylfil
/KR N B #0175 (inhibitor of thrombospondin) « TNF-a. AR FER ¥ -0, (tumor necrosis factor-a.) , VCAM-1 i E 4 A%k i 43 F -1 (vascular
cell adhesion molecule-1) , VEGFA NILE W EK K F A (vascular endothelial growth factor A) « VLCAD AR K BERESE 4 A A (very
long-chain acyl coenzyme A) .
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2.3 &40 R iE ALT. ASTHRS i K-+ S5LFD4
/NEAHEL, HFDA /MR IMEALT,. AST. TG. FFA

3. Kl

MTC/KFHEETE (t=0307, P <0.001; t=
0.121, P <0.001; t=1.520, P <<0.001; t=2.154,

P < 0.001; r=2.009, P << 0.001) ; 5HFD4 /),
FHEL, HFD-ZM#4/NSRALT. AST. TG. FFAFITC
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ANEREF A, SHFDA/NR AL, HFD-ZM4H /)
ST AL 23 P g i AR VE I B o5, I AR AR 4 /)N
a0pE D R S . BT IR R T L2 08 M e s

%W, S5LFDA/NAHEL, HFDZH /AP g 17

fEREEWAIMIRE, 70 RAERE W, CD68EH
P B S E W, SHFDA /MR A, HFD-

ZMZH /N B 2R o B 4 B 3R T B SR, (R

KB B PG (¢=0.155, P < 0.001; ¢=1.761,
P < 0.001; t=0.170, P < 0.001; t=1844, P <
0.001; r=2.499, P <0.001) , W34,

2.4 FreagmBEF R TR HERMGIE/R S5LFD4A

/INERAR L,

HFDZH /)y 5320 23 IR AR

PR AR, PR AR RGO, 20 P9 TS R

=2 BHENRKEKERE.

A S IR, CD68I3E] 4 0 2 S kD

T s 21 A e £

W2E,

REFMABERERMEREARN (xx5)

SRR PLFDA /N R HZ AT
DL B R SR 44 HVHHH@IEH Hh KR L2 R UL
P AR EH A A, R DL 52 A 8] B o-SMA BH 4 44
Jie; HEDZH /NN K 115 XA AR K B R

. e wRE (g) — VATEE (g) Vﬂﬂ&ﬂ?ﬂnﬁljz)i@kd\
LFD# 18.32+2.62 31.02+2.53 0.82 + 0.46 51024+ 13.9
HFD#8 18.17+1.98 45.17+3.22 334+0.54" 10800.6 + 52.7°
HFA-ZM#1 1824 £2.42 37.53 +3.64" 2.25+0.85" 7854.9 + 60.4™
Fii 12.007 3.172 5.161 0.837

Pit 0.521 0.010 0.021 0.014
LFD# vs HFD#L (#f&. P1&) 0.552. 0.017 7.211. 0.001 8.411. 0.023
LFDA vs HFA-ZM£8 (&, Pf#) 5.171. 0.020 1.121. 0.003 0.651. 0.009
HFDZR vs HFA-ZMZ8 (. Pf&) 1.019. 0.014 1.537. 0.017 0.804. 0.021

. "5 LFD A, P < 0.05;

" 5 HFD 4tk P < 0.05;

“7 OARBATARR T o

#+*3 FHNE VAT IEUDIHEE (x£9

mRNAAT & A&
417 At dn g B (%) VWFFR M g e sk (A)
VEGF-A FGF-2 TSP-1
LFD# 0.18 = 0.09 0.40 £ 0.12 0.40+0.11 101.27 +7.57 17.5+4.6
HFD#R 0.54+0.16" 0.72 +0.24" 0.32+0.07" 320.47 + 10.66" 473+62"
HFA-ZM#41 0.26 +0.12"" 0.69+0.14" 0.42+0.14" 184.26 + 14.94™ 312+54"
Ff& 2.446 1.551 1.680 1314 2.907
PfE < 0.001 < 0.001 0.029 < 0.001 < 0.001
LFDZE vs HFDZL (&, P{h) 0.417. <0.001 0.861. <0.001  1.051. 0.030 1.561. < 0.001 1.047. < 0.001
LFD4 vs HFA-ZM#1 (i, P{&) 1.688. 0.040 5.139. 0.029 1211, 0318 1.714. < 0.001 1.372. < 0.001
HFD4 vs HFA-ZM#1 (i, P1&) 1.541. 0.043 0.654. 0.112 1.506. 0.012 2.776. < 0.001 1.432. < 0.001
7E: T 5 LFD 41kt#, P < 0.05; * 5 HFD 4%, P < 0.05.
1 &4/DNERBEASRZEL (VAT) f vWF [RI4ARE (SREEmt e, < 100)

7o
A SR bk e B P4 ) B T S TR) R A T



2 o-nE-

R, T 5 A 1) R a- SMA BH 14 20 i A 07 186

S5 HFD/NRAHEL, HFD-ZMZ /N AT /N B T X
Gl 4 RAR sl e o ¥ (VA e N e s  7
Fl, a-SMAFPFHVESN % H 91 Bodb . ILE2.

2.5 FF4E 42 NAFLDAR % 3 B & &

2.5.1 JEWHER A AL IE N A0 g i 2 AR R ] 5
LEDZH /N AH L, HEDZH /) 65 7 8 4840 A o6 2
[RCPT-1. MCADHImRNAA X} 2% 1A &35 5 35 B
(t=0.174, P < 0.001; t=0.617, P < 0.001) ;

H5HFD4 /N AHEL, HED-ZMZL/) 815 5 82 24k
FHRFEKCPT-1. MCADHImRNAM X R i5 m )
IR (r=1.983, P < 0.001; t=2424, P <

) ) 20234 F15% H2HH

0.001) , W#*5. SELFDH/PNRAL, HFDAH /M
BRI 17 T A 56 352 R PPARy I mRIN A FH % 22 55 1 it
ke (t=1.524, P < 0.001) ; 5HFDA/ME
FHEL, HFD-ZMZ /N 58RI % BAH oG 2 K i\ PPARYy
FImMRNAMIX Rk & B & FIL (1= 1.539, P <
0.001) , .56,

2.5.2 JH[E BEA A G K S LFDAL /N AR B,

HFDZH /) L H JH [ B 2F BfAH 56 2% [ FXRFTHM G CR
mRNAMXN KL EEEZFML (1 = 0811, P <
0.001; r=0.499, P < 0.001) ; SHFD/NEARLL,

HFD-ZM%H /N i HMGCR mRNAFH % 323 & 0 2 1
hn (¢=1.004, P <0.001) , WFE7.

F4 FBENPDRIE ALT. AST FAEFRAKFE (x5
0% ALT (U/L) AST (U/L) TG (mmol/L) FFA (pEq/L) TC (mmol/L )
LFD 61.31+3.27 89.36+ 1.52 2.65+0.78 1350.37 + 28.66 272+ 1.01
HFD#L 12247 4117 172.17 £5.20° 491+1.13" 1640.55 +22.51° 8.10+2.11
HFA-ZM#1 9528 +2.21% 124.39 +2.54™ 3.56+1.07" 1131.62 + 18.33™ 6.11+2.19"
Fif 1.107 1.506 1212 0.834 1.009
P& 0.006 < 0.001 < 0.001 < 0.001 < 0.001
LFDZE vs HFDZL (. P1&) 0.307. <0.001  0.121. < 0.001 1.520, < 0.001 2.154, < 0.001 2.009. < 0.001
LFDZE vs HFA-ZM#E (ffi. PfE)  1.655. < 0.001  2.986. < 0.001 2.377. < 0.001 1421, < 0.001 1.092, < 0.001

HFD#8 vs HFA-ZM#8 (. P{&) 0.155. < 0.001 1.761.

<< 0.001

0.170. < 0.001 1.844, < 0.001 2499, < 0.001

. "5 LFD 4L, P < 0.05; 15 HFD 4Lk, P < 0.05.

A B C
D E F
G H I
J K L
M N O

2 LFD4H. HFD £8f0 HFD-ZM 4R/ R AFA L HIEE

TE: A~CHFHSUHE et (x 100> , HFD 4/ RIFHZ P IR GE, ARARTUIER, 408 A SN IR 25 1

D~F}

FFHA R R IZIE G R (<4000 , HFD 2H/NRAFAH R AP AR TR RS BV Em M v, vl WL SREIRAIE T s G~ TR CD68 FHE B W4 iy
SRR (< 400) , HFD #H CD68 FHI:4AAL B &b, T~LAMHZ Masson =44 (x 100) , HFD /NN 1]
BXAERER R4, M~ONRAP o-SMA JiikJeaifitl A (x200) , HFD ZHTF82 R B a-SMA BHPELH IS 0.
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2.5.3 RAEM L AAT LT 4L A %L F A 5 HFD
HNR A, HFD-ZM4 /N 8 IE o 48 i 3t P
(TNF-0. CD68. MCP-1. MARCO. ICAM-1F1
VCAM-1) mRNAFH XT3 18 & A 2F 4 0 AH OC 3
A TGFB mRNAM X R IE & B FEFMK (PHY<
0.05) , W8, %9,

2.5.4 PrEAER SE T EER SLFDZA /N RAHL,
HFDZH /N i Bel-2 mRNAAE X ik B B R K (1 =
0.402, P < 0.001) ; 5HFDA/NRAHLL, HFD-
ZMZH /N SOD2F1 Bel-2 mRNAFE X Fik & B E 5
(t=1.212, P=0.010; t=1.432, P < 0.001) ,
W10, £11,

x5 BENDRIEMEREMHERXER mRNA B RIEE (y£5)

ikl ACOX CPT-1 MCAD VLCAD
LFD# 1.3440.16 2.08+0.18 131+0.11 1.52+0.21
HFD#L 1.01+0.29° 0.97 +0.24" 0.91+0.16" 0.94+0.27
HFA-ZM#1 1.38 +0.20° 1.64+0.17" 1.23+0.18" 137+0.17"
Ff 1214 1.097 1.592 1.143
PiA 0.187 < 0.001 < 0.001 0.259
LFDZ8 vs HFDZE (#&. P14) 0.174. < 0.001 0.617. < 0.001
LFDZL vs HFA-ZM8 (&, PA4) 1362, < 0.001 1.550. < 0.001
HFDZ vs HFA-ZM4L (&, P4) 1.983, < 0.001 2422, < 0.001

W: "5 LFD 4k, P <0.05; "5 HFD 41k, P <0.05; “-7 ARETHLDH.

xR o6 BENBRABHFEARMEXERE mRNA HXFRIEE (x£5)

28 7 FAS PPARy SREBP-Ic
LFD#1 0.74 £0.10 0.61 +0.07 0.71+0.11
HFD#L 1.02+0.13° 1.03+0.27" 0.97 £ 0.09"
HFA-ZM#8 0.79 +0.17 0.63 +0.24" 0.76 £0.17"
Fit 2.030 1.544 1.614
Pt 0.501 0.014 0.201

LFD4E vs HFD4L (H&. P{E)
LFD#E vs HFA-ZM48 (fti. Pii)
HFDZ#8 vs HFA-ZM#8 (. P{&)

1.524, < 0.001
1.781, 0.723

1.539. < 0.001

. "5 LFD 4L, P < 0.05; *5 HFD 4LLE, P < 0.05;

“ ONREATAR T

*7 HHENDRIEEERE RAEKEE mRNA X RIEE (v £5)

0% FXR HMGCR
LFDZa 0.92+0.12 1.03+0.11
HFD# 0.65+0.10" 0.89+0.17"
HFA-ZM#1 0.76 £ 0.03" 1.04 +0.14"
Fii 0.461 1.001

Pf& 0.046 0.018
LFD#A vs HFD4 (&, P{A) 0.811. < 0.001 0.499. < 0.001
LFD4 vs HFA-ZM#1 (i, P{&) 1.002. 0.411 0.678. 0.117
HFD#A vs HFA-ZM#1 (H&. Pf&) 0.274. 0.106 1.004, < 0.001

i

"5 LFD @Ik, P < 0.05; "5 HFD AL, P < 0.05,



*8 HE/NRIFAERAEMEXEE mRNA fAXRIEZE (x+9)

) ) 20234 F15% H2HH

485 TNF-0. CD68 MCP-1 MARCO ICAM-1 VCAM-1
LFD#8 0.61+0.11 0.64+0.12 0.58+0.08 0.51+0.13 0.83£0.22 0.91+0.17
HFDZ1 1.01£0.23° 1.62+0.09° 1.01£0.09° 1.02+0.12° 1.56+0.13 1.89+0.16
HFA-ZMZ41 0.57+0.13" 1.02+0.19 0.59+0.11° 0.54+0.13" 0.94+020 1.12+023
Ff& 0.733 1.230 1.499 1.606 1.580 1.239
Pii < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
LFD#E vs HFD4E (#{&. PfA) 1022, <0001 0700, <0001 0269, <0001 0560, <0001 0511, <0001 0487, <0.001
LFDZA vs HFA-ZMZL (A&, PI&) 0.563. 0.244 0309, < 0.001 1.099. 0.538 1.053. 0.106 1611, 0.154 1722, 0.187
HFD#L v HFA-ZMZRL (#f&. PfA) 0454, <0001 1026, <0001 0679, <0001 1355, < 0.001 1841, <0001  1.021, <0.001

PE: 75 LFD 41HE, P < 0.05; "5 HFD 4ltk#k, P < 0.05.

®9 FHH/NDRAFALUELHEXER mRNA B RIEZE (c£5)

20 5 TGEB a-SMA Collagen ol
LFD#L 0.57+0.14 0.53+0.13 0.62+0.16
HFDZ1 1.02£0.19° 1.03 £0.06° 1.04+0.14
HFA-ZM£A 0.64 = 0.16° 0.66+0.11" 0.74+0.19
Fih 2.144 1.896 1.114
PiA 0.017 0.032 0.664
LFD#8 vs HFD4L (. Pi&) 1.041. < 0.001 0.909. < 0.001 -
LFD#A vs HFA-ZM#8 (tffi. Pf#) 1.953. 0.065 2.837. 0.118 -
HFDZE vs HFA-ZM#8 (tffi. P{&) 1.873. < 0.001 1.901, < 0.001 -

W: "5 LFD 4, P <0.05; “5 HFD 4L, P <0.05; “-” ARETHILIH.

x10 BANRIMEWERE mRNA HIERIEE (x+9)

ik Nif2 SOD2
LFDZa 1.26+0.13 0.79+0.14
HFDZ1 1.18£0.07° 0.71+0.13
HFA-ZM£ 1.23+0.16 0.83 £0.12°
Fh 1.457 1.113
Pih 0.809 0.021
LFDZ8 vs HFD41 (#&. P14) - 0.092. 0.194
LFDZA vs HFA-ZMZ#8 (t{&. P1) - 1.001. 0.294
HFDZ8 vs HFA-ZM#8 (. P1) - 1.212. 0.010

VE: 75 LFD 41Lk#, P < 0.05; 5 HFD 4ltt#, P < 0.05.

F 11 FBENFATERE mRNA HH3RIEE (x£5)

407 Bcl-2 Caspase3 Caspase8
LFD#2 0.72+0.13 0.62 = 0.09 0.89+0.14
HFD#L 0.58 £0.03" 0.61+0.14 0.82+0.16
HFA-ZM%1 0.78 +0.12° 0.63 =0.08 0.83 +0.07
FI 1.511 1.654 0.843
Pi& < 0.001 0.404 0.329
LFD# vs HFD#L (#&. P1A) 0.402. < 0.001 - -
LFDA vs HFA-ZM#8 (f&i. P{#) 0.720. 0.146 - -

HFDZR vs HFA-ZM48 (. P{&)

1.432, < 0.001 -

. "5 LFD 4%, P < 0.05; *5 HFD @b, P < 0.05,
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BT B i 17 20 SO e T RS U AR A, BT
A N IR VR SRS 7R, SRR
I3 A= RS ) 7 T AR A 2R . P R R R R
Th B 2R T AN BRUBE D 1 AR R, 3 1T FAAEG R
AR AR B Y P/ s P T T 3 o A 3L
AL Can R FRCo D S35 i 107 389 n b &5
JUE 7 AR SR 55 PR o AR XU 388 im 2 1) A
Ko HFDMEFR/NRG12~2408, =2 3 EAR 4R
FEUG I SE BA 3 — 28 9k, S5 A
W4, FE5ETNASHE A,

FE BT R A 1 in AR g s B S A ik 2D 2 34 ol 4
MR R HEA CED A A ) =B 5 A . PPARoE
TG T BRI -4 Ak DA S 28 R A RN i AR 0 ) i A
B Ia M S PSR DN (S 5 S TG R, b 1A 4
NEWiER A AL ThRE, [FII PPARGIE S 101G 7 R 23 AR
AT 0] T T O O BT 44K A 2 PR A 3 R
EFA BRKEEA) M 2R, £REZHRA
(RN R Th i R AR, 0-SMA SR B FEHEAT 4T
eI AR I bR B, 8 I (i ik 41 4 AL 2 [
(MNTGF-B, &) al Ma-SMA) mRNA K% 540
JOANSERR P2 AE RN URR, (AT (ki F22' . HFD
WEFETT 5] 6 /)N BRI IR R 2 1 AR R Alla-SMATY)
Fik, SHUNE R FEE S A4S,

Jb R &5 A e [ 20 T A g O 0 P R B <
R G HES ], I R 2208 A 5%~ 10%
(P E R A, 1 AE 3 A 7 2H 23 s 4 Pl B 2 Tk
FI50%, HEMignuAE K (H G AR D RERERS )
ERbIRGEMITE A VIR, v e iR i 4L gL B g
AR, JEHERT iR M A R ANASH T, 7t
FUFENASHAEME N B, AR A2 B g gn gz
T R R IEIE R RIETNF-0. CD68+ MCP-1,
MARCO. ICAM-IFNVCAM-15| #JHFWE 258, {2k ig
AR VE DA IR AT ALk e, B B s, &
HUFAR A 0GR br B ALTFIAST /K T3 15,

AWFFCLE R, M A RN HIFIZM 3064167]
VA2 98 RE JE (R R 18 M $0) F U JRE R R 2, s>
TE T PR A IR S5 PR - 3R ORI I A AR A
¥, FYESOD2FNBcl-2 mRNAZK-, /8 b A vE it
FOKF, FERIFESVAM N APET/ER, FNE
ik 0 AR 7 PR S T AN IR I A B FALS B L1 5 )
SREBP-1cfZIA S AR AT ER AL, 9802 RE Wiy AE Al s
VAT FR U g 07 A A 3 i 260 VAT D B AR o A9
0] b e T i S NAFLD, 17 78 45 FH I A i
FHIFIZM 3064 168 f R 7 S 6 2 Bk Az 2544
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