) ) 20214 F13% 524

N L R A TS /0SB 28 i
e R G S (Y

48 ek, MR, 2, AR KRER, TR, TRIEY, AR x>, B R (1L iR
KEM BB FE b Bk, g 200062; 2. B R 25 K2 RS RE R By HHRsLi =, il 200062;
3. GRS R B PR B HsEEe s, B 200062 )

FE: BHY WS NIz XRS5 (alcoholic liver disease, ALD) /)N iR 48 5
FURE A2 1 B AR WP R T Re PR AL . 5 7E #548 R IEMECSTBL/6/ R
BEMLA AXTHRZE . XTHESEM 2 4. XTHR TS IMyA 2 . RS AL, TR e fth 2 o AT
f R MA A, RS8R . XTHEAL . X RESEAth 2 3 A AT HE Rt iz 4G Bd f 4
T4 T IUANT HRTEDRL . RS ZH . TP9HS 56 Ath 22 =2 LRTPERS 1 % 17 4H R 4 )R 18 1 LB
FEISWE QB B aERE, SEAE3RE L dif, IR IR L ARG R 5 L7 200N B
£L0.4678 g/kg FIRIMIAHEE , X RESEAh 2 % 4RI A 26 Ath 2 = 41 /N i LL2.857 mg/kgdE
2 FREE . HRH/NRUVERRZEBKER o 532 diFRSAL. T9HS 36 Ath 2 SF A RS
TR IMZHANRLA31.5% AR S , XA XTIREMh 2 A . X Rz A R
PLAS%MIREHE B o 9 higAbFb/ N, B BCGER K AN A o 1 58 2H /N SRR LU AL, Al
HNRAMRAILF 41 (alanine aminotransferase, ALT) . [MLiE H W =g (triglyceride,

TG) MHETGKF. K AHEZL th R 21 42t W 82 A BRI A8 481k . R S i
LR ARG I A R 4 B A R ALY (myeloperoxidase, MPO) HIKIA.

K SEE 9t E = R Al EE < N (real time polymerase chain reaction, RT-PCR)

KoM A2 A i/ %&-6 (interleukin 6, IL-6) . H4HM/ 2 1B (interleukin 1B, IL-
1) FIHAZ A M1 B 1 (monocyte chemotactic protein 1, MCP1) mRNA [{JAH%} %
k. KHWestern blot HIRT-PCRA Wl fig [ B & Fili (fatty acid synthase, FAS) . A
FEORAE AR L 3L # 2 - 10 (carnitine palmitoyltransferase la, CPT-1a) Flid &AL ¥ HE 14k
HATE WS %2 8o (peroxisome proliferator-activated receptor alpha, PPARa) [FKiA.

SR SRR, WORE N RAT A LUAE] (4.78 +£0.48) % vs (3.71 £ 0.36) %]

ALT [ (44.71 +£25.37) U/L vs (20.41 = 7.11) U/L]. IM{ETG [ (4.16 £ 1.27) mmol/L
vs (1.44 £ 0.23) mmol/LIFFETG [ (27.15 £+ 6.43) mmol/g vs (10.74 +9.83) mmol/g]
BIRETE (PE<0.05) o SPFEAAMAL, TR A0 2 = AR T iz 2/ ALT
[11.79 (10.17, 24.48) U/L vs (16.76 £ 1.64) U/L vs (44.71 £ 25.37) U/L]. MiETG
[ (1.89+1.54) mmol/Lvs2.40 (2.39, 2.67) mmol/L vs (4.16 +1.27) mmol/L] M HT4HZ
TG[ (14.18+5.88) mmol/g vs 19.77 (5.92, 20.90) mmol/gvs (27.15+6.43) mmol/g]/K-F
IR ERRL (P¥<0.05) , FFALLAE] (4.49+0.43) % vs (4.82+0.14) % vs (478 +
0.48) %|ZE RIS E L (HESH91.099, -0.165, P{E4Sr5H]450.283, 0.871) . HE
M AT G SR 7R RS 4/ SR L 2 A2 P B o 38 2H 2340 2 45 SR BHIPTRS 41 /)N B
JFFEMPORH ufiont REZH 25 3 . 5%t RRZAH L, RS 4/NBRIL-6 (1.95 + 0.74 vs 1.00
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+0.47) . IL-1B (2.06 + 0.64 vs 1.00 + 0.26) FIMCP1 (2.98 + 1.13 vs 0.99 + 0.30) %
FAS [2.40 = 0.53 vs 0.916 (0.876, 1.221) | mRNAMXf £ixEW B ETE (2=-2.242,
P=0.025; z=-3.695, P < 0.001; z=-2.867, P=0.004; z=-3.838, P < 0.001) ,
CPT-la. (0.39+0.75 vs 1.00 £ 0.22) FIPPARa (0.27 + 0.08 vs 1.00 + 0.26) mRNAAH*f
KEBZERIK (z=-4392, P < 0.001; z=-4392, P < 0.001) ; S5iFk4AHL,
W 3 0th 2 3 AN RS TR LA ZHIL-6 (1.16 + 0.42 vs 0.93 + 0.42 vs 1.95 £ 0.74) . IL-1B
(0.75£0.19 vs 0.59 £ 0.07 vs 2.06 £ 0.64) . MCP1 (1.27+0.25 vs 1.23 +£0.50 vs 2.98 &
1.13) JFAS (1.41+ 1.05 vs 1.43 £ 0.30 vs 2.40 + 0.53) mRNAFHX} £k &1 52 K,
CPT-1a [0.81 (0.79, 0.81) vs 0.72 + 0.14 vs 0.39 + 0.75]FIPPARa (0.63 + 0.30 vs 0.69 +
0.41 vs 0.27 + 0.08) mRNAMXIFRIAREEZE R (P¥<0.05) . Western blotF R, 5
XFHEZHAR L, RS 4L/ RFASE AEXT R IE & (0.56 + 0.07 vs 0.20 £ 0.02) L] (z=
-2.309, P=0.021) , CPT-lafEHMXIFKZEE (0.24 £ 0.02 vs 1.03 + 0.06) FIPPARaZE
ARG EEE (0.17 £ 0.01 vs 1.02 £ 0.08) Fifl (PH<<0.05) ; SIFEFSAHMEL, K
FAth 22 E ARG NS IMAHHFAS T H AT RIA R (0.31 +0.02 vs 0.29 + 0.04 vs 0.56 +
0.07) ¥R EREK, CPT-lafE HFIXIFRIERE (0.43 £0.01 vs 0.65 + 0.10 vs 0.24 £ 0.02)
FIPPARa (0.55 + 0.07 vs 0.39 + 0.04 vs 0.17 £ 0.01) EETm (PH<0.05) . &g
3% ML 375 P 38 3 A0 ) e o 2 VR T % 48 R B N A TR 1R 1 i B A s R 3 R T TR
A, TR IERS AR
FHEIR: I WORMERT s SO BRI AR

Effects of Xia-yu-xue decoction on improving liver inflammation and steatosis in mice
with alcoholic liver disease

Ma Wenting'?, Liu Xuling"’, Tao Le'?, Wu Liu'?, Yang Guangyue’, Zhang Wei’, Shen
Dongxiao’, Zhang Jie'?, Xue Dongying'?, Liu Cheng™’, Yan Ping"* (I.Department of
Infectious Diseases, Putuo Hospital, Shanghai University of Traditional Chinese Medicine,
Shanghai 200062, China; 2.Laboratory of Liver Disease, Putuo Hospital, Shanghai University
of Traditional Chinese Medicine, Shanghai 200062, China, 3.Central Laboratory, Putuo
Hospital, Shanghai University of Traditional Chinese Medicine, Shanghai 200062, China)
Abstract: Objective To observe the effects of Xia-yu-xue decoction on improving liver
inflammation and steatosis in mice with alcoholic liver disease (ALD) and to investigate its
possible mechanism. Methods A total of 48 male C57/BL6 mice were randomly divided into
blank control group, control metadoxine group, control Xia-yu-xue decoction group, alcohol
group, alcohol metadoxine group and alcohol Xia-yu-xue decoction group, 8 mice in each
group. Mice in control group, control metadoxine group and control Xia-yu-xue decoction
group were given liquid control feed throughout the process of modeling. Mice in alcohol
group, alcohol metadoxine group and alcohol Xia-yu-xue decoction group were fed with
ethanol liquid diet for 4 weeks and gavage with alcohol. From the Ist day of the 3rd week,
mice in control Xia-yu-xue decoction group and the alcohol Xia-yu-xue decoction group were
given 0.4678 g/kg of Xia-yu-xue decoction by gavage, mice in control metadoxine group
and alcohol metadoxine group were given 2.857 mg/kg of metadoxine by gavage. Mice in
other groups were given equal volume of distilled water by gavage. On the 32nd day, mice
in alcohol group, alcohol metadoxine group and alcohol Xia-yu-xue decoction group were
given 31.5% ethanol by gavage, while mice in control group, control metadoxine group and
control Xia-yu-xue decoction group were given 45% dextrin. Then the mice were sacrificed



9 hours later, and venous blood and liver were collected. The ratio of liver to body weight
was calculated and levels of serum alanine aminotransferase (ALT), triglyceride (TG) and
liver TG contents were detected. The pathological changes of liver were observed by HE
staining and oil red staining. Immunohistochemical method was used to detect the expression
of myeloperoxidase (MPO), which was a marker of neutrophils in liver tissue. Real-
time polymerase chain reaction (RT-PCR) was used to detect mRNA relative expression
levels of interleukin 6 (IL-6), interleukin 1B (IL-1P) and monocytes monocyte chemotactic
protein 1 (MCP1) in liver tissue. The expression of fatty acid synthase (FAS), carnitine
palmitoyltransferase 1o (CPT-1a) and peroxisome proliferator-activated receptor alpha
(PPARa) were detected by RT-PCR and Western blot. Results Compared with those of
control group, the ratio of liver to body weight [(4.78 + 0.48)% vs (3.71 + 0.36)%], the
levels of serum ALT [(44.71 £ 25.37) U/L vs (20.41 £ 7.11) U/L], TG [(4.16 = 1.27) mmol/L

vs (1.44 £ 0.23) mmol/L] and liver TG [(27.15 £ 6.43) mmol/g vs (10.74 + 9.83) mmol/g]
of mice in alcohol group increased significantly (all P << 0.05). Compared with those of
alcohol group, the serum ALT [11.79 (10.17, 24.48) U/L vs (16.76 = 1.64) U/L vs (44.71 +
25.37) U/L], serum TG [(1.89 + 1.54) mmol/L vs 2.40 (2.39, 2.67) mmol/L vs (4.16 £ 1.27) mmol/L]
and liver TG [(14.18 £ 5.88) mmol/g vs 19.77 (5.92, 20.90) mmol/g vs (27.15 £ 6.43) mmol/g]
levels of mice in alcohol metadoxine group and alcohol Xia-yu-xue decoction group decreased
significantly (all P << 0.05); there were no significant differences in the ratio of liver to body
weight of mice in the three groups [(4.49 £ 0.43)% vs (4.82 £ 0.14)% vs (4.78 £ 0.48)%;

t =1.099, -0.165, P = 0.283, 0.871]. HE staining and oil red staining showed that liver fatty
degeneration of mice in alcohol group was obvious. The immunohistochemical results showed
that the positive staining of MPO of mice in alcohol group was significantly higher than that
of control group. Compared with those of control group, mRNA relative expression of IL-6
(1.95£0.74 vs 1.00 £ 0.47), IL-1B (2.06 £+ 0.64 vs 1.00 + 0.26), MCP1 (2.98 £ 1.13 vs 0.99 = 0.30) and
FAS [2.40 £ 0.53 vs 0.916 (0.876, 1.221)] of mice in alcohol group increased significantly
(z=-2.242, P=0.025; z =-3.695, P < 0.001; z = -2.867, P = 0.004; z = -3.838, P < 0.001),
mRNA relative expression of CPT-1a (0.39 £ 0.75 vs 1.00 = 0.22) and PPARa (0.27 + 0.08 vs
1.00 £ 0.26) decreased significantly (z =-4.392, P < 0.001; z=-4.392, P << 0.001). Compared
with those of alcohol group, mRNA relative expression of IL-6 (1.16 = 0.42 vs 0.93 £ 0.42 vs
1.95 £0.74), IL-1B (0.75 £ 0.19 vs 0.59 + 0.07 vs 2.06 = 0.64), MCP1 (1.27 +£ 0.25 vs 1.23 £
0.50 vs 2.98 &+ 1.13) and FAS (1.41 + 1.05 vs 1.43 = 0.30 vs 2.40 £ 0.53) of mice in alcohol
metadoxine group and alcohol Xia-yu-xue decoction group decreased significantly, mRNA
relative expression of CPT-1a [0.81 (0.79, 0.81) vs 0.72 £ 0.14 vs 0.39 £ 0.75] and PPARa
(0.63 £ 0.30 vs 0.69 + 0.41 vs 0.27 &+ 0.08) increased significantly (all P < 0.05). Western
blot showed that the FAS protein relative expression up-regulated significantly (0.56 = 0.07
vs 0.20 £ 0.02; z = -2.309, P = 0.021), whereas CPT-1 protein relative expression (0.24 = 0.02
vs 1.03 + 0.06) and PPARa protein relative expression (0.17 + 0.01 vs 1.02 + 0.08) decreased
significantly of mice in alcohol group compared with those in control group (all P << 0.05).
Compared with those of alcohol group, FAS protein relative expression of mice in alcohol
metadoxine group and alcohol Xia-yu-xue decoction group decreased significantly (0.31 + 0.02
vs 0.29 £ 0.04 vs 0.56 = 0.07), protein relative expression of CPT-1a (0.43 £0.01 vs 0.65 + 0.10
vs 0.24 + 0.02) and PPARa (0.55 + 0.07 vs 0.39 £ 0.04 vs 0.17 + 0.01) increased significantly
(all P << 0.05). Conclusions Xia-yu-xue decoction can reduce alcohol-induced lipogenesis




and promote fatty acid oxidation by inhibiting neutrophil infiltration and inflammatory

reaction, thus playing a protective role in liver.

Key words: Xia-yu-xue decoction; Alcoholic liver disease; Inflammation; Steatosis
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W NBEEL ) S ALD R R & ETH#a%s, ALDERL
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R, FEHTHEARGET, BAEEHRZ
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I LT 4Etl, HFRRAR SRR R = 175 5 10/ B AT
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MIAE F M TCHRIE, AHIE AL B VOl I Sh ) SR IE T
P 13 % ALD I 7 6 4 B T REFRAE A AL, A
N4 Fa B A R 245 T B 97 v ALDEE AR .
1 EREFE
1.1 £%5h4h EEHKCSTBL/6/NRAS A, HEM:,
8~10fKs, K& (20+2) g, A LR
KA RTME AR, FHFIES: SYXK (D
2018-0032, Ta|FRT bifg 2R 25 K2 I Jg i P = B 3
b, NERE R . YUK, BE3~4H, &M
WA A58 . BT SEEe sh W AH R E 3 &
ik I i v 2 24 K B R A B 2 e s 56 s 4 e P RN
P A
1.2 22ME KTV (b2 R 228 A
7, M5, SQP QNINTIX313-1CN) . &Ll
(EppendorfA ], %5 . Eppendorf Centrifuge
5804/5804R) . & HBIMIAKNL (Lecianw], #
F: TP1020) . AN (Leican#d, H5:
EG1150) | FH3RFHELT APl (Leicadn], Y
5: RM2235) . &GN (Leican @],
5 ST5010) « A HIF T AL (Leicad ],
5. CV5030) WKV HL (Leican ], 7Y
5. CMI1950) . A MM CT 2R
BT, A5, TY92-ID) . B E S EIL T

(Berthold Detection Systems, 5. colibri) .

JMPCRAY (Bio-RADA ], A5 T100) . SEHf %
J6E EmPCRIL (ABIATH], #'5: VIIA7DX) . %
HEMEE (OlympusAa], B%5: BX43) . HHKIX
(Bio-Rad, PowerPacTM Basic 041BR127719) .
2R ICER R G T 28 (Ll ERE A R A
"], JS-1060) .
1.3 RI4H 5 2hdp TR B R s RS SETRR Y
AR, 73 Ak AR R (585 TP-4030B)
FNERS AR TR (B85 TP-4030C) , I FH AT S i
YL HECH] . TR T A O . B, M
By Eilges g A RA R . Tz H Eigrh
[ 24 K 57 B Ja8 BB DI 1% B — IR I 1) 48 J5 VA VR DR AR o 1]
FO7%: BUKIE2.0 kg BR422.0 kg, M 1.2 kg,
il OHLR A S5 20 Sl N 8 A5 8:20% L BRI h, IRE
JE I120% 2 BE [FIAFE EX30 min, 3 385 AR SE WL s
ZIE M6 fE 520% L RIS I h, WS JEW,
HIH2RPEMR . TS5 HEN0.585 kg, B
4:258.889 g. FAMZF W H ILARFHLIARA
H, 05¢g/k, 12//%.
1.4 5K A WRRELELHE (alanine
aminotransferase, ALT) A Hil =8 (triglyceride,
TG) o 77 & 35 ) | P ot a2 4 TR Wt 5 B
($8 543 M HC009-2. A110-2) . /KK B
Sigma/A® ($¢5: 24102-1L) . TRIzol Reagent
$85: 9109) . High-Capacity cDNA ¢ ¥ 3¢
A& (85 : RRO37A) KSYBR Reagent (1%
5. RA420) [ TaKaRaA# . 400 [ [FH 24
LR AFER AR (5. 20161128) .
SABC % 2 ALl 50 & B sl i L 4E A Y) T2
HIRAT (H75: SA1020) . BCAE A E &R
& H Thermo Scientific A& (8 5: 23227) .
PVDF B H Merck Millipore A (85
IPVHO00010) o R0 4 i by 25 P B S A Y g
(myeloperoxidase, MPO) Fi{&I H Abcam /A #]
185 ab208670) , Jg [y ERAC K1 I 17 R 5 B
fiff (fatty acid synthase, FAS) $i{&l EH Abcam /2y &]

45: abl28870) , WEFHERFEEE L FEEE-1a

(carnitine palmitoyltransferase 1o, CPT-la) $ifAk
) Abcam A F] (£5'5: ab234111) , LA kG
PR HE S 52 Ko (peroxisome proliferator-activated



receptor alpha, PPARa) JHAbcamAF] (525
ab215270) , GAPDH#$i{Al) HBioworld/A & (5%
5. AP0063) .

1.5 7k

1.5.1 ZhiGEIEFIZE 24 CSTBL/GKE: /N FIE N 5% 1 JE
JEBEML Y N6, 43 BRI . KR SE A & e
FOGT BRIz 4 RS2 . PR S5 th 22 2 4L RN
NIz, HHK8HR . MM, kM E
S SHRI S IR 38 ML 92 2H 3 AR Hh A R S T i AR
FETADRL . PR TR LAt 2 SE AR TSR L%
R A8V Z e S 2B B iR, %
25T /N RO RV A RLIE B3 d, B S T IRRE TR,
WSR2 1. 10 1. 12 2Lk BliR A ME 353 d,
ZJEHENSER TR R IR (JL4ED o R
3AEL dig, FRIMLZ A0 kgl A & Ik R
BEH10M5E, B10.4678 g/kg FRILZEES , kAT
F10 mIZE/K# R, LL10 mUkgflE#ES, ®H
1R Ffth 2 SE 4270 kgl NAK R & Il PR & (1)
1015, BP2.857 mgkgZEAhZFHER, IhHHTHZEE
KRS, LU0 mUkgfR BT R HFIEREE, MH1R. K
RNTRRLH FOPRE A T AR R TRKIEE . 3632 d bk
FRIVEE (RS LI31.5% B HEE, FE NG T
TARFERS g LB, XTI LIASY%RIRSHE S, FIEN
BT A BTE gk « 9h/EALFE/ N .

152 BEARRBEMME SIS R)E, 2% %
B (2 mkg) FEREVESTRREE, FREUAS &5 (0 M [E
5, FIIFRENS, & ISEBkEU, #HOFAE, FRE
J& T EAS HAIE 1.0 cm x 0.8 cm x 0.3 cm#H 24245k,
43 3T 10% P FE RS [ s Aok R e e, AR A
A7 T-80 CHBARIRIKARRATF . FTRIMEEEL hjg
3000 r/mingg 0215 min (B02486.5 cm) , HUMLE
J&+-80 CLRA7AFH

1.5.3 A= dabn kil AR N RS 1S,
IALH /N BRI TH ALTAITG/K - LA M AT AFTG KT
1.5.4 fFHZURBEEME OIFAKE-H4 (HE) 3t
o FFHZH10% MR SARIE 2 fE, 3K
BUZEH K, AE4 umP] ., AEYEE T4
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MAE . @M gt R VKE ) A WL UKk 4 431)
Jrs R L KGR ) R AT e e, T4T-05dd-
H,0%%3 : 2B ELARE, 60% 3 AEEE T, WL Oy
15 min, BT, AiKiGHE, HFAREGEZLS s, HiM
Wt A, Bk, WEEHFATRE G I R . @MPO
G HEUb e th . D) R B A K, B
BEHE, HA3%dA A ZEFE 1S min, PBS/H

) ) 20214 F13% 524

Be3k, 4IRS min; 5% BSAZ R 34130 min,
MPO—#ii¥ &1 h, PBSiEWE3IX, XS min; 0
AW EFRC I L T %G 37 CHEE 30 min, PBS
JHEVE3IR, BRHRS min; i IISABCIKHA], 37 CiFH
20 min, PBSi&E¥E37X. DABR M, ZIEAKEW, 77
KEEGLS s, TKOEE, —HWEBKGEE F, W
ZZMPOPRH Y1515 o

1.5.5 /NRIFAE H R RIE R S2i 9%t @
= R E M AN (real time polymerase chain
reaction, RT-PCR) A5/ AR B i 2R 1) 3R
o FREUNRIFH 250 mg, K P Trizolik 32 B
RNA, R 2 & 50 B 0 2 MRNA 1)K B i 4l
FE o 2 R0 S R B Ul B B AT W R 5, Bk
cDNA. HcDNANHH K18 s tRNA, X H iFE [
FI4 fa /256 Cinterleukin 6, IL-6) . 40/ %
1B Cinterleukin 1B, IL-1B) . HIZ4IiELE A1
(monocyte chemotactic protein 1, MCP1) JFAS.
CPT-la. PPARaiATPCRY 1, 5l LA T4k
MITREARAF G, FHINEL. RI%KME: 95°C
10 min, 95 °C 15 s 45/ ME¥, 60 °C 1 min.

1.5.6 Western bloth& il 8 43k HXO.1 mg/) BRUFAHZA
IS B B RIPA 413, 4 °C 12000 r/min
B0 15 min (BS02F426.5 cm) , B RIEW AT H
B, AMESFER20 pghEdh, F12% SDS-PAGEHL K,
230 mAFL 1 h2PVDFJEE, 5% BSAZf[440 min; Jl
—Pi4 CRIREH, —Pi=EN F45 min, ECLE
5. KX HGel-ProAnalyzer 443 #t Western blot H Fx
2% K FEAE -

1.6 %4t 432 SRHSPSS 16.08FHEAT 451t 24y
Mo BFARECAE . FFZHZUM 2T e o PH PR AR 1 43 L
IL-1B mRNAFIRT A E . MCP1 mRNAFMIXTFRIL &
PPARo mRNAAHNS FIiX & FASE AN KX &E.

% 1 RT-PCR 3|4#1FE%1

HEZEZS el

18s rRNA Li#: 5-GTAACCCGTTGAACCCCATT-3’
T 5'-CCATCCAATCGGTAGTAGCG-3'
MCP-1 Lt 5-ATTGGGATCATCTTGCTGGT-3'
TFi#: 5'-CCTGCTGTTCACAGTTGCC-3’
IL-1B ki 5'-AGGTCAAAGGTTTGGAAGCA-3’
Ti#t: 5-TGAAGCAGCTATGGCAACTG-3'
IL-6 _Ei#F: 5'-ACCAGAGGAAATTTTCAATAGGC-3’
TFi#%: 5-TGATGCACTTGCAGAAAACAC-3'
FAN Li#: 5“GGAGGTGGTGATAGCCGGTAT-3'
Ti#: 5-“TGGGTAATCCATAGAGCCCAG-3'
CPT-1a Lt 5-CTCCGCCTGAGCCATGAAG-3'
TFi#t: 5-CACCAGTGATGATGCCATTCT-3'
PPARa ki 5-AGAGCCCCATCTGTCCTCTC-3’
Ti#t: 5-ACTGGTAGTCTGCAAAACCAAA-3'




CPT-1aK FIAHX) %A B FMPPARoE FIAEX KA Eit &
Tkl FFEIESAS MBI, x + s, AL
W, #5255 WK 7 2500, 2 B HBCRFHLSD-t
Ky, #5797 ZAFE K FiKruskal-Wallisk 36, iE—25
W5 75 bL 3 K FiMann-Whitney URG %6 ; AR IEZS 20 A 16
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23 DRFAg R E MIRA. WREME E
L N HER R I 4 AR ] DL AT O L, TR 2
JEMEEZ, KA —, Wk EA L 2 H R
KR Mg i 0 RS AL R ok 2, W2, X HE
M. WHEEMZEHA . SR TRz, Wk
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*2 BEPDRAFFEEEFMEILFEER

213 AFARAE (x£s, %) ALT (U/L) #2375 TG (mmol/L) AF4L42 TG (mmol/g)
2t B8 28 3.71+0.36 2041+ 7.11 1.44+0.23 10.74 £9.83
st & F 4 % 40 428 +0.61 1525+3.10 1.34+0.42 11.51+791

2 B8 F o 37 480 429+0.52 19.70 £3.16 1.75+0.85 8.65+6.25
YeitE1A F=2457 F=1224 F=0.729 F=0.124

Pit 0.131 0.331 0.503 0.884
EAE R 478+ 0.48 4471 +25.37 4.16+1.27 27.15+6.43
B A S A 4.49 £ 0.43 11.79 (10.17, 24.48) 1.89 £ 1.54 14.18 +5.88

TE T A A 2 4.82+0.14 16.76 + 1.64 240 (239, 2.67) 19.77 (5.92, 20.90)
st 218 F=1.034 7 =8.143 1 =17818 7 =8.160

Pl 0.383 0.017 0.020 0.017

TE: ALT. 3% TG FFHR TG hAF& IEE A IIEER L x= 5 08, RHFEIILLM (ps prs) Foms XRA. 0S40 2 S H A0

BRI 2E 3 2H 1 bR 07 224007, 3 — 3B W LU SR A LSD- #6586,  Forp st HE 2 5% e 2B Ah 2 SE A b,  FIR LR ¢ = 2.006, P =
0.056, ALT ¢t=1.504, P=0.161, IfiLi& TG t=0.321, P=0.754, FF4Z TG t =-0.141, P =0.890, X4 5%t FRIMZAHLEL, AL
f t=-2.048, P=0.054, ALT¢=0208, P=0.839, Ifij5 TG =-0.968, P=0.352, FF4HZ TG t=3.817, P=0.710, XfHEFEMh % 24 5%t
IR NIz A A L, ARG £ =-0.022, P=0.983, ALTr=-1.184, P=0.261, I TGt=-1.142, P=0276, H4HZ TG t=0.477, P=
0.642;

WAL, IR 9 Mt 22 S LU ANPERS i iz 2l 3 dAl b, RFAR B (ER A 7 208, 3E— 2B W BBk Bl LSD-¢ ke 36, 3 411A] ALT.
3% TG MATLLLR TG 5% 1 Kruskal-Wallis 15, #3685HHE N 17, #E— B Wii LIS R A Mann-Whitney U K36, Hrpipiks 45
FEEMZ SE M, AL = 1.099, P=0283, ALTz=-2.193, P=0.028, I[fij& TGz=-2.013, P=0.044, 4% TG z=-2.556, P=
0.011, WEKE4H 59k FRsMLzAELEL, FFREGME ¢ = -0.165, P =0.871, ALT z=-2.449, P =0.014, I{% TG z =-2.590, P =0.010, JF£HZ
TG z=-2.132, P=0.033, WkEEME FH SR I mAAHELFARNE r=-1.174, P=0263, ALTz=-1.470, P=0.142, I[fij% TGz=
-1.501, P=0.133, AFHZ TGz=-049, P=0.624;

6 IR EL R, AR BB SR 5 25400, F =4.69, P=0.004, ALT. I TG FHF4Z TG E#:3)% F Kruskal-Wallis ¥ 36, #364:
iHER A, ALT = 12531, P=0.028, I[fiE TG ) =17.224, P=0.004, P4 TG )2 =12.619, P=0.027, #—LMHPLLE, i F
FH LSD-t #5355, ALT, [fili TG, FF4HZ1 TG K Mann-Whitney U £556, X REZ4H 5 EAE4AHL, FRH(E ¢ = 4182, P < 0.001 , ALTz=
-2.008, P=0.045, I} TG z=-3.008, P=0.003, FZHZ{ TG z=-2242, P=0.025, XIHEEM L EH 5WEFEMEZ A E, FRE =
-0.751, P=0460, ALTz=-0.980, P=0327, [fii& TGz=-0.498, P=0.618, FFZHZ TGz=-0980, P=0.327, % FHFIMLZ 50 R
B bR, FTFAUE t=-1.711, P=0.100, ALTz=-1.155, P=0.248, Ifilj% TGz=-1.183, P=0.237, HFHLH TGz=-1.155, P=0.248,



17.828, P < 0.001) , Hrp ks &= T xR
2H . VRS SEM 2 e R MR s (e 5 )
N-7.593. 3.531. 3.764, P¥y<<0.05) , WL#3.

) ) 20214 F13% 524

24 RS R KR T kA xR4T,
ARG 2 /N B IL-6. IL-1BFIMCP1 mRNAFH Xt #F ik
EWEET S (2=-2242, P=0.025; z=-3.695,

A B C
XA xR St 2 20 b R 7 20

D E F
RS R R 2 4 RS TR ALz 2H

B 1 SENRITELFIEFT (HE &, x400)
T ACAXTERYL, B AWHRZEMh S 4, C AN FRIMALA, X 3 4UFAIHAT WA V2 REAS, /0 R AIHEIE: D Ak 4,
SR e e 230, KRR E. F R0k 252 40 0K FRILB 4, STEARLL, FFafuscElam 2, &k

RS
A B C
popietl RSS2 o BT 9RE 1 0 241
D E F
L U ESILE 2] TR TR 2
B2 HENRAFHLMORE (<400)
E: AL By CHOBDNKHBAL, XIREMZ 41, M TRMAAL, 3 4UFASAT WA RAGT: D AIRSAL, AL WK EIERM: B

F ARG i 2 S 4. BRSO M2, L ST o RS 2 2 35 PG

3 EEPDRITELUMIRERMER (x5, %)

207 & AR 48 3| & AR

ot B 40 7.64 £2.99 B 21.17+1.79

R A% Fa 832+ 1.21 B A S F 14.88 = 1.60

xt B8 R 7 40 8.54+4.18 AT i 4 14.46 +2.11

Fi& 0.094 Fih 16.588

P& 0.911 PfE 0.001

e WAL W SEM 2 R R R R A 2 3 IR LU BCR F 5 25 i, i — B LU BCR A LSD-¢ Ky, 3w i 4H 5 3 i S A
ZEMLL £=-0.379, P=0.709, XIEH 56 R TRIMBALL, (=-0.503, P=0.621, %f[E3EAh% 0 5% 0 TRIMZAEMLL ¢ = -0.124,
P=0.903;

WS, TR 26 fth 22 2= RIS RS T iz 4L 3 IR LA R 5 25 i, b — 0 W LU R A LSD-¢ 4636, Pl 41 5l ks 6fh 2
A 1 =3.531, P=0.002, K H SR FROBAALL ¢ = 3.764, P=0.001, WiEEME A0SR FTRILZAMLL ¢ = 0234, P=

0.818;

6 4H 18] B4 LB R F 7 2 4 it F = 17.828, P << 0.001, 3 — 25 % LW R A LSD-r k56, A IRZH SAS A M L ¢ = -7.539, P <
0.001, XJHEZEAL % 3220 50k £ 1h 2 SR LR ¢ = -3.683, P=0.002, X RHRIM%5 09k FRIMIZ A E = -3.326, P=0.004,
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P < 0.001; z=-2867, P <0.004) , 54 TR X RESE A 2 7 2RI IR 9% I vz 28 /) B2
9K 2 Ath 22 =F 2 AN RS R Iz 4HIL-6. IL- %¢mm$5%¢5m,@ﬁﬁwmﬁaﬁﬁﬂ

1. MCP1 mRNAMHX KA EH W EHFIK (PH< &, SWHEAHM, Wk 342 E H AR T i

0.05) , NL3k4. @ﬂ¢mﬂﬂ%mm§5%¢Wﬁ,LE3

2.5 &0 AMPO#) & A Sl toR: X 2.6 &40 RAFLEL P RS B AXast B F 89 &k RT-PCRAN

* 4 ZBHRDMRITALKIERE T mRNA 3T FRIEE

215 IL-6 IL-1B MCPI1
xF B4 1.00 + 0.47 1.00 +0.26 0.99 +0.30
R EM S F 0.77£0.51 0.96£0.13 0.86+0.18
2 B8 T R 3 40 1.16 (0.67, 1.20) 0.91+0.30 0.68 + 0.06
“it21h 7 =1263 F=0.053 7 =4.987
Pit 0.532 0.948 0.083
A 1.95+0.74 2.06 + 0.64 2.98+1.13
EM A S 1.16 +0.42 0.75+0.19 1.27+0.25
A R A 4 0.93+0.42 0.59+0.07 1.23+0.50
st 218 2 =6.351 2 =17.845 7 =8.129
Pia 0.042 < 0.001 0.017

e IL-1Bs MCP1 F1IL-6 HFF& IR DA HIEIE L X+ s R, RFFERILLM (pysy prs) Foms WIRAL XTHESEALZ FHFIX T
FE M7 2H 3 21 Hzix, Al IL-6 mRNA X} ik B A& IEAS 74, MCP1 mRNA X Rk B 54 7 Z45%, KA Kruskal-Wallis £
B, RISGHER F, #E— W SR A Mann-Whitney U #5536, 1L-1p mRNA AHX Fik &R 7 2007, it— W L ECR A LSD-1 ks
4, WHRZH 502 2 S A A L, TL-6 mRNA A Rk & z =-0.961, P =0.337, IL-1p mRNA X} FikfE ¢ = 0.238, P =0.815, MCPI1
mRNA FHXFRIEE z = -0.943, P=0.346; XA 5B MM, IL-6 mRNA MHX#RIAE z = 0.000, P=1.000; IL-1p mRNA #H
WfisE t = 0275, P=0.787; MCPl mRNA X FiAE z = -2.009, P =0.045; XHEEMZ FH B FRIM#AME, IL-6 mRNA fH
Wik E 2=-0.961, P=0.337; IL-1p mRNA H*}#&ikE r=-0.010, P=0.796; MCP1 mRNA #x} #iL & z=-1.610, P=0.107;

WG TS SE M 2 S RIS Pzl 3 AR L, RJFZEASE, BRI Kruskal-Wallis #6560, KIGGHTEN /4 35 HPLLER
F Mann-Whitney U #1569k 20 SR M 22 20AH L, TL-6 mRNA M RiAE 2=-1.922, P=0.045; IL-1p mRNA MXf &L E 2 =-3.278,
P=0.001; MCP1 mRNA X} ik z = -2.556, P =0.011, PS5 NRMZHEL, IL-6 mRNA fHXfRIAE 2 =-2.242, P=0.025, IL-
1B mRNA X} F£IEE 2z = -3.372, P=0.001; MCP1 mRNA X} FRIEE z =-2.373, P=0.018, ks L FH 500 FRilizndmLt, 1L-6
mRNA FX} FRIE & z=-0. 801, P=0423; IL-1p mRNA Hixf ik & z=-1.922, P=0.055, MCP1 mRNA #*}#&ikE z=-0.320, P=0.749;

6 B LR, R TL-6 mRNA AN RIX BEEAR A& IES 246, IL-18 F1 MCP1 mRNA % 215 250 77 ZA5%, ¥R A Kruskal-
Wallis #5, MIRGEIHE N ) IL-6 mRNA X Fik & 7 =11.58, P=0.041, IL-1p mRNA X} FikE ¥ =30.514, P < 0.001, MCPl mRNA
A X Ik 7 = 22.810, P << 0.001, 3 — 3PP L5 SR ) Mann-Whitney U K %, Xf B8 2H 5 09 85 4L AH L, IL-6 mRNA A% ik &z =
-2.242, P =0.025, IL-13 mRNA MXfFiEE z = -3.695, P < 0.001, MCP1 mRNA X} ik R z = -2.867, P=0.004, XIEEANL 4 596
EMhZ AR, IL-6 mRNA MG FIEE z=-1441, P=0.150, IL-1p mRNA AHX}#EiAE z=-1.549, P=0.121, MCP1 mRNA FHx} £k & z=
2402, P=0.016, XfHE FRINZ S5 FRIMZA LR, 1L-6 mRNA X Ri&E 2=-0.320, P=0.749, IL-1p mRNA F*}EiLHE 2 =-2.402,
P=0.016, MCP1 mRNA X} KA z=-2.898, P=0.004,

R CEHEE e T

& 3 &ENREFESE MPO R EHELALFRE (DAB E&, x400)
e A AL, B xMEMEZ A, C NI TIRILGA, D i, EAMREEMEZ A, FAINR TRMaA: 4685k
A MPO
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Western blotZ5 20, SxHHRZEAHLL, WRS4L/NEL  PPARa mRNAHNT 814 & & 5 [ 7K P00t FR 40 2 2%
FAS mRNAMIXTRIZE L EAKTFEEFE (PH<  BE (PH< 0.05) , kA £ 3¢ AR R
0.001) , ARG A Z FHAR PR IMAHETR Mz dETRARET S (PY<0.05) . WLEA4.
HEFERF (P¥<0.05) ; WRAHNRCPT-1a, £S5, K6,

4 Western blot #50& 28/ R AT4A4R FAS, CPTlo #1 PPARa HY3RIA
A CKHXTEAL, B WG E A, C NI R MBLA, D kA, E NS E 20, F RIS TRzl

F 5 KA/NEBFLEL FAS. CPTlo #1 PPARa mRNA 3t HRIEE

it FAS CPT-la PPARG,

R4 0.916 (0.876, 1.221) 1.00 +0.22 1.00+0.26
AR EMS 0.85+0.15 0.86 +0.10 1.00 + 0.27
xR A 4 1.067 (0.414, 1.918) 0.56 4 0.08 0.74 +0.29
it E1h 2 =0.659 1 =13.805 F=1257
Pla 0.719 0.001 0.306
AL 2.40 £0.53 0.39£0.75 0.27 +0.08
AR RS A 1.41+1.05 0.81 (0.79, 0.81) 0.63 +0.30
AR T A A A 1.43+0.30 0.72+0.14 0.69 + 0.41
gt #1a 1 =18.405 2 =19.815 % =16.800
Pia < 0.001 < 0.001 < 0.001

#¥: FAS. CPT-la # PPARa mRNA AHXRIER P E ESSAAIEILL x 5 RoR, AFEMIUM (pys, prs) Tovs STHELL. ST
Ffth 2 S HA TR TR M A 3 HIMELE, K FAS mRNA MR BHIEAFFE IEA 510, CPT-la mRNA AN RIE SR 5 EZAF, K
F Kruskal-Wallis ¥ 36, ¥I&ZEiHEN 2 #t— S LB Mann-Whitney U 3%, PPARa mRNA XS ik 8 R H 7 24040, #t—%
T LLECR A LSD-t A3, XTHAZH 5 X A 2EMh % 3£ 4HAH L, FAS mRNA ARt ikHE z = -1.202, P =0.229, CPT-la mRNA FiXf £ikH z =
-1.218, P=0.223, PPARo mRNA X} #Eik& r=-0.013, P=0.990, XA 5% TRz, FAS mRNA X F£iL & z = 0.000,
P < 0.001, CPT-lo mRNA %} #ikH z =-3.372, P =0.001, PPARa mRNA % Fik & r = 1.502, P =0.149; XIHE3EAh % 4 500
TR LHAE L, FAS mRNA X ZikHE z = 0.000, P < 0.001, CPT-lo mRNA FHX[ZikH z = -2.882, P =0.004, PPARa mRNA FH%| 3
KR =133, P=0.198;

RS RS A 2 S E AR Tz A 3 HIa b, K CPT-1a mRNA A% %% & 88 A 75 & IE A4 fii, FAS Al PPARa
mRNA X 85 B HIE T ZEATE, YR Kruskal-Wallis #5536, #3608 ', #— 5P H LLECRH Mann-Whitney U #6856, 7RS40
5k A 2 FHAHEL, FAS mRNA X RiE R 2 =-3.372, P=0.001, CPT-la mRNA fH%}#ik& z=3.503, P < 0.001, PPARa mRNA
AR FRIA B 2 =-3.425, P=0.001, W54 509k FRIM#AENL, FAS mRNA fBX A& z=-3.091, P=0.002, CPT-lo mRNA FHX}#EikE
z=-3.503, P < 0.001, PPARo mRNA X} FitfE z=-3.114, P=0.002, JWkEEAMZ FH 5 TRIMZAMEL, FAS mRNA AHN %k &
z=-2.882, P=0.004, CPT-la mRNA A% iA&E z=-1.601, P=0.109, PPARa mRNA ¥} #&iEE z=-0.320, P=0.749

6 H A B 4A L%, A FAS A1 CPT-1a mRNA AH % 3 1K 5 8088 A 75 & IE 4 43 1, PPARo mRNA A % %8 B 48 7 Z A5, #HRH
Kruskal-Wallis #%%, #I8%5it& 4 ', FAS. CPT-1a fl PPARa mRNA AHX %k & 7 {H 43 5. 28.58. 40.649. 35.53, P¥J<< 0.001, it
— 3BT LUK Bl Mann-Whitney U K058, B4 5 kS L8, FAS mRNA AHXT# k& z = -3.838, P < 0.001, CPT-la mRNA AHX} %
A z=-4392, P < 0.001, PPARa mRNA HixtFikE z = -4.392, P < 0.001, 5tHRFEANZ 40 5 EM L E41 0%, FAS mRNA #i5%t
Kk z=-2324, P=0.020, CPT-lo mRNA fHX}3FikE z=-0.961, P=0.337, PPARo mRNA X} Fik&E z = -2.082, P=0.037, MM
I % 5 Wik TR ZH %, FAS mRNA MXfFik & z = -0.160, P =0.873, CPT-la mRNA FXFis&E z=-1.922, P =0.055, PPARa
mRNA F%}RiL & z=-0.801, P=0.423,
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< 6 &H/NFRFLELE FAS. CPTla #1 PPARa ERHHENFRIEE (X £5)

417 FAS CPT-la PPARG,
T H84R 0.20 = 0.02 1.03 +0.06 1.02+0.08
R ERS Fa 0.23 £ 0.002 0.95 £ 0.07 0.87£0.10
X BB A 3 40 0.22 +0.002 0.93 +0.02 0.94 = 0.02
sit i 7 =4.950 F=3.269. 7 =4.769
PiE 0.086 0.086 0.092
AL 0.56 £ 0.07 0.24 £ 0.02 0.17 £ 0.01
A EM S 0.31+0.02 0.43 +0.01 0.55+0.07
AT R 0.29+0.04 0.65£0.10 0.39 +0.04
“it=1h F=37.567 7 =9.846 F=70914
Pii < 0.001 0.007 < 0.001

E: UL GADPH AN %, XFIEAL. XF M8 35 fth 2 37 4L A0 I8 R s ifn 3% 20 3 4 1) EL 8¢, FAS. PPARo X Rik B T Z A5, XM
Kruskal-Wallis #3, #6408 7, #E— 5 Pt A Mann-Whitney U #0%:, CPT-la M RIERRM 29V, HE—SHim K
K LSD- #6556, R4l 5X M2 SF M L, FAS MR RiAE 2z =-1.732, P =10.083, CPT-la fixf#&ik#E ¢t =2.06, P=0.07, PPARo
Xt FRIE R 2 = -2.021, P=0.053, XA SR FMmzmtHLt, FAS MIXIH£IER z=-1.307, P=0.191, CPT-la MiX}F£EF =234, P=
0.054, PPARa X RIAE z=-1.443, P=0.149, XML F4 50 NRIMBALAEL, FAS MXREE 2=-1.732, P=0.083, CPT-1a
X FRILE =0.287, P=0.781, PPARo fXfF£iLE z=-0.866, P=0.486;

RS2 . VRS 2 1th 2 SE L RERS FRR L2 3 4 [ Lb4s, FAS. PPARo AHNT AR A Z 00, #— 5w LSk H LSD-1 #4,
CPT-la MIX A B 7 Z A% % M Kruskal-Wallis 4556, #IZHERN 0 #—E PP HEBCR A Mann-Whitney U 4856, ks 415754 26
fli 22 SE AR L, FAS AHXTRIAE ¢ = 7.159, P < 0.001; CPT-la #HX}RIAE z =-2309, P =0.021, PPARa HiX}KIEE +=-11.870, P <
0.001, JEKEZH SR R AHLL, FAS M3k & =7.811, P < 0.001, CPT-lo AH¥FiA & z=-2.309, P=0.021, PPARa fiXi ik
t=-6.767, P < 0.001, Wit&EZEMh % 4 5006 FRUMLIZA AL, FAS MX AR 1=0.652, P=0.531, CPT-lo fHXFiAER z=-2.309, P=
0.021, PPARa fHXfRIAHE t=5.103, P=0.001;

6 ZH 1) % {45 85 249 5% A Kruskal-Wallis #0356, #56 ZEit 820, #E— 5% W tL % A Mann-Whitney U #23%:, FAS. CPT-la Al PPARa
FEN 5B 7 (840 59 20,651, 21,170, 21.080, P {E4:5124 0.001. 0.001. 0.0061, *fHE4 5FASAHMEL, FAS. CPT-l1a Al PPARa A%}
R z {H¥8 2309, PEEA 0.021, XHEMZ FHETREEMEZ FAHLILE, FAS. CPT-la fil PPARa FHXTRIA & 2 N -2.309, P

43595 0.021, TIN50 TR MLZAM L, FAS. CPT-1o fl PPARa FXf ik & z (H1H -2.309, P{H¥H 0.021.
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