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WE: By S @R AT AT e RS YEBE B MR (non-alcoholic fatty liver disease, NAFLD) KRATFX
A& (liver X receptor o, LXRa) -[HEEH T o455 8 H-1 (sterolregulatory element-binding protein-1,
SREBP-1) -fIEiHE & AiliE (fatty acid synthase, FAS) 1554 SIBIMIIRI . F35% 532 R o2 i Fik
(specific pathogen free, SPF) SDHEM: K FRIZMBENI KT RIEF NIER A BRI, (&R LA
SR M, FHSK .. RS @tkl, KA amismel, @i uds 7486 g/ (kg'd)
HEE, HEEHET0.123 ¢/ (kg'd) #H, IERAHAANBMMAL TEERBKES. #H SR N
17, 8. KM KBILIENAREEE N (alanine aminotransferase, ALT) . KITXRFRE L ILET
(aspartate aminotransferase, AST) . H%E/EHEH (high-density lipoprotein cholesterol, HDL-C) . K%
FEREEH (low-density lipoprotein cholesterol, LDL-C) . Hil=[g (triglycerides, TG) . & AHFEEE (total
cholesterol, TC) . JJRIIRFLIAF-a (tumor necrosis factor alpha, TNF-0) K& FH4Hf42-6 (interleukin-6,
IL-6) /KF. XRERFALAYF I THER AR O, T RMEE T, KA fZ a2
V5 BEE R BN R SERT O i B R A EE U M. (real time polymerase chain reaction, RT-PCR) £
K BLXRa.. SREBP-1 X FASHIZRIA/K . £6R OIEFA ., HHA. g AL 53 24K R ALT
[ (340+0.81) ULvs (998+227) UL vs (7.80+152) UL vs (643+1.89) UL]. AST[ (1061+1.17) UL vs
(23.63+4.82) U/Lvs (18.04+£2.98) U/Lvs (16.42+3.30) U/L]. TNF-a[ (2.40+0.96) x 10 pg/L vs
(6.64£0.92) x10° pg/L vs (4.87 +135) x 10° pgllvs (445+139) x 10° pg/L]. IL-6[ (0.95+081) pg/ml vs
(7.88 +£3.08) pg/ml vs (3.17 £ 1.26) pg/ml vs (1.64 + 0.55) pg/ml]. TG [ (0.33 £ 0.13) mmol/L vs
(0.90 £ 0.24) mmol/L vs (0.62 + 0.37) mmol/L vs 0.62 (046, 0.66) mmolL]. TC[ (2.10+042) mmolL
vs5.34 (5.17, 6.12) mmol/L vs (3.68 + 0.63) mmol/L vs (3.41 £ 0.81) mmol/L]. HDL-C [ (1.07 +
0.17) mmol/L vs (0.62 + 0.14) mmol/L vs (0.78 + 0.13) mmol/L vs (0.79 + 0.12) mmol/L]}%LDL-C
[0.38 (0.26, 0.41) mmol/L vs (0.69 + 0.11) mmol/L vs (0.41 £ 0.13) mmol/L vs (0.43 £ 0.10) mmol/L]
KPERBAGEE XL (P <005 . SIEFHMI, BAHAST. ALT, LDL-C. TG, TC. IL-6/%
TNF-0fi: %7}, HDL-CRZFFE(K (P <0.05) ; SHMAMEL, (@Rt WM 55 2 HAST, ALT.
LDL-C. TG. TC. IL-6. TNF-a.3[#fll, HDL-CREF i (P < 0.05) ; S{@feift AL, 5
HFHEAKRRIMIETCEZ K (P <005 , HAMBSRIRERTGIAEL (P> 005) . QFFHLHE] M
AV OG T R: SIERAALG, BRAURRTIERRN A ™, SHAHA, IREIT AR R IEAR
iR . @RIEHSULFEERKRE, A, BRI, @R AL 53 EH K RLXRa (345872 +
52737 vs 544998 + 55506 vs 436319 £ 65076 vs 448588 + 104641) . SREBP-1 (259408 + 71143 vs 538701 + 62336
vs 399705 + 102395 vs 394167 + 158047) FIFAS (201683 + 48205 vs 466884 + 74934 vs 425589 + 63672 vs
417852 + 84373) MIMFERIXKFEFALAITFEL (P <005 . SIEFHAMLL, BAILHEE AR
KA RET R (P <005 ; SHELHE, RS AES 58 R 45 E A RIS K22 TR
(P <005 ; MBI 5B RS BN REKFERTR IR (P> 005) . @Western
blotZ5 R, IR AL, HRH . (@B T AL 53 Z 4K FLXRo [0.80 + 0.29 vs 1.57 (1.30, 1.67) s
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1.09 + 0.30 vs 1.10 £ 0.36]. SREBP-1 (0.42 + 0.12 vs 1.15 = 0.45 vs 0.86 + 0.20 vs 0.84 + 0.20) FIFAS
(0.43£0.12 vs 1.10 £ 0.40 vs 0.81 £ 0.26 vs 0.80 £ 0.28) X FILKFERE G iF¥E Y (P<005) .
HIERWAX L, B NRSE AN REAKCFEEA S (P <0.05 5 SHERA I, HEEGH A

W GEEH/NBRLXRoE AN RIEKFRERIK (P <005 , @ERGEFLASSHEZHAMIL,
HEAMEN XK PFERTLITFENL (P> 0.05) . OF#FHE. BAE. BMRGFALANSESH
KERAFHLLXRe [1.13 £ 0.38 vs 4.14 (4.01, 435) vs2.65+ 1.85 vs 1.35 (0.54, 4.23) ]. SREBP-1. FAS
[1.37 £ 049 vs 435 £ 1.97 vs 1.98 (1.88, 3.22) mRNAMXFIABERFHSITHE N (P <005 . 5IF
WAL, FEAIHLXRa [1.46+0.51 vs 6.13 £ 1.17 vs 3.82+£2.06 vs 1.56 (1.19, 4.74) ]. SREBP-1. FAS vs
1.83 (1.64, 429) ] mRNAMNTFEE D ETE (P < 0.05) ; SHEAANH, MMETFIELSES
#HILXRo. SREBP-1. FAS mRNAFLHBEFEC (P < 0.05) , IR HHS HEEHMEE, LXRo.
SREBP-1. FAS mRNAFRIAZRTHITHE N (P> 0.05) . L5t (@I s HT AL K B NAFLD R e 45
Al B8 5 HAPHILXRa-SREBP-1-FAS(E 5 % GBI A 05
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Effects of Jianpi Shugan Pill on liver X receptor a-sterolregulatory element-binding protein-1-fatty acid
synthase signaling transduction pathway in rats with non-alcoholic fatty liver disease

Zhu Da'?, Sun Fengxia®, LI Xiaoling®, XU Chunjun’, LI Jie’, WANG Aoran’ (1.Beijing University of Chinese
Medicine, Beijing 100029, China; 2.Department of Infectious Diseases, Beijing Hospital of Traditional
Chinese Medicine, Capital Medical University, Beijing 100010, China)

Abstract: Objective To investigate the effects of Jianpi Shugan Pill on liver X receptor a (LXRa)-
sterolregulatory element-binding protein-1 (SREBP-1)-fatty acid synthase (FAS) signaling pathway in rats
with non-alcoholic fatty liver disease. Methods Total of 32 specific pathogen free (SPF) SD male rats were
randomly divided into normal group, model group, Jianpi Shugan Pill group and Essentiale group according
to random digital tables method, 8 rats in each group. Rats in normal group were fed with normal diet, and
rats in other groups were fed with high fat diet. Rats in Jianpi Shugan Pill group were given Jianpi Shugan
Pill 4.86 g/(kg-d) and rats in Essentiale group were given Essentiale 0.123 g/(kg-d) by gavage. Rats in normal
group and model group were giver the same amount of distilled water by gavage. Gavage and molding were
carried out simultaneously for 8 weeks. Rats were sacrificed at the end of the 8 th week, and serum alanine
aminotransferase (ALT), aspartate aminotransferase (AST), high-density lipoprotein cholesterol (HDL-C),
low-density lipoprotein cholesterol (LDL-C), triglycerides (TG), total cholesterol (TC), tumor necrosis
factor alpha (TNF-a) and interleukin-6 (IL-6) were detected. Liver tissue sections of rats were stained by HE
and oil red O, and were observed by optical microscope. Immunohistochemical method, Western blot and
real time polymerase chain reaction (RT-PCR) were used to detect the expression levels of LXRa, SREBP-1
and FAS. Results (DALT [(3.40 + 0.81) U/L vs (9.98 = 2.27) U/L vs (7.80 + 1.52) U/L vs (6.43 + 1.89) U/L],
AST[(10.61 = 1.17) U/L vs (23.63 = 4.82) U/L vs (18.04 +2.98) U/L vs (16.42 + 3.30) U/L], TNF-a [(2.40 +
0.96) x 10° ug/L vs (6.64 + 0.92) x 10° pg/L vs (4.87 £ 1.35) x 10° ug/L vs (4.45 + 1.39) x 10° pg/L],
IL-6 [(0.95 + 0.81) pg/ml vs (7.88 + 3.08) pg/ml vs (3.17 + 1.26) pg/ml vs (1.64 + 0.55) pg/ml], TG [(0.33 +
0.13) mmol/L vs (0.90 + 0.24) mmol/L vs (0.62 £+ 0.37) mmol/L vs 0.62 (0.46, 0.66) mmol/L], TC [(2.10
0.42) mmol/L vs 5.34 (5.17, 6.12) mmol/L vs (3.68 = 0.63) mmol/L vs (3.41 + 0.81) mmol/L], HDL-C [(1.07 +
0.17) mmol/L vs (0.62 + 0.14) mmol/L vs (0.78 + 0.13) mmol/L vs (0.79 + 0.12) mmol/L] and LDL-C [0.38
(0.26, 0.41) mmol/L vs (0.69 £ 0.11) mmol/L vs (0.41 £+ 0.13) mmol/L vs (0.43 + 0.10) mmol/L] of rats in
normal group, model group, Jianpi Shugan Pill group and Essentiale group were statistically significant (P << 0.05).
Compared with normal group, AST, ALT, LDL-C, TG, TC, IL-6 and TNF-a of rats in model group increased
significantly and HDL-C decreased significantly (P << 0.05). Compared with model group, AST, ALT, LDL-C,
TG, TC, IL-6 and TNF-a of rats in Jianpi Shugan Pill group and Essentiale group decreased significantly and
HDL-C increased significantly (P << 0.05). Compared with Jianpi Shugan Pill group, TC of rats in Essentiale
group decreased significantly, and there were no significant differences in other indexes (P > 0.05). @HE and
oil red O staining showed that fatty lesions in liver were severe in model group than the normal group, which
were alleviated in Jianpi Shugan pill group. @Immunohistochemical results showed that relative expression
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level of LXRa (345872 + 52737 vs 544998 + 55506 vs 436319 + 65076 vs 448588 + 104641), SREBP-1
(259408 + 71143 vs 538701 + 62336 vs 399705 + 102395 vs 394167 £+ 158047) and FAS (201683 + 48205 vs
466884 + 74934 vs 425589 + 63672 vs 417852 + 84373) of rats in normal group, model group, Jianpi Shugan
Pill group and Essentiale group were statistically significant (P << 0.05). Compared with model group, the above
relative expression levels of rats in model group increased significantly (P << 0.05). Compared with model
group, the above relative expression levels of rats in Jianpi Shugan Pill group and Essentiale group decreased
significantly (P << 0.05). There were no significant differences in the above relative expression levels of rats in
Jianpi Shugan Pill group and Essentiale group (P > 0.05). @Western blot results showed that LXRa [0.80 + 0.29 vs
1.57 (1.30, 1.67) vs 1.09 £ 0.30 vs 1.10 = 0.36], SREBP-1 (0.42 = 0.12 vs 1.15 + 0.45 vs 0.86 + 0.20 vs 0.84 £ 0.20)
and FAS (0.43 £ 0.12 vs 1.10 £ 0.40 vs 0.81 £ 0.26 vs 0.80 £ 0.28) of rats in in normal group, model group,
Jianpi Shugan Pill group and Essentiale group were statistically significant (P << 0.05). Compared with model
group, the above relative expression levels of rats in model group increased significantly (P << 0.05). Compared
with model group, the LXRa relative expression level of rats in Jianpi Shugan Pill group and Essentiale group
decreased significantly (P << 0.05). There were no significant differences in the above relative expression levels
of rats between Jianpi Shugan Pill group and Essentiale group (P > 0.05). ®Relative expression levels of
LXRo [1.13+£0.38 vs 4.14 (4.01, 4.35) vs 2.65 = 1.85 vs 1.35 (0.54, 4.23)], SREBP-1 [1.46 £ 0.51 vs 6.13 £ 1.17
vs 3.82£2.06 vs 1.56 (1.19, 4.74)] and FAS [1.37 + 0.49 vs 435+ 1.97 vs 1.98 (1.88, 3.22) vs 1.83 (1.64, 4.29)]
mRNA of rats in normal group, model group, Jianpi Shugan Pill group and Essentiale group were statistically
significant (P << 0.05). Compared with model group, the relative expression levels of LXRa, SREBP-1 and
FAS mRNA of rats in Jianpi Shugan Pill group and Essentiale group decreased significantly (P << 0.05).
There were no significant differences in the above indexes of rats in Jianpi Shugan Pill group and Essentiale
group (P > 0.05). Conclusions The therapeutic effect of Jianpi Shugan Pill on NAFLD rats may be related to
its obstruction of LXRa-SREBP-1-FAS signaling transduction pathway.

Key words: Jianpi Shugan Pill; Fatty liver disease, non-alcoholic; Liver X receptor a-sterolregulatory
element-binding protein-1-fatty acid synthase signaling transduction pathway

AR M IE W P % (non-alcoholic fatty liver
disease, NAFLD) s ¥5 R 4h R &I s A1 3 Ath B
iff D 5L B 35 4%, I SR A o AE T 40 i 9 K =
BRE— MR HER A . NAFLD ) AR &9 L H
RyEaWm, Hob “ZRITEHE” FH O ZA
[[], EUEE%’@EH%HH@V\]ﬁE REE (—IXFTd) , i
R—RIVE . RIERMN (Zk4Td) - NAFLD
25697 £ B SCER B =Pt AR EL &
PRIFPT 48, (5 B 3 22 RO i 4% ) 0 & Ko 5
Wa AT B Y . NAFLDIHE THEER) “HFRL”
TalWs, ZAPRE TR W . IRZERURE,
1ENAFLD R A= o g i I A2 b Hh B B2 B
JH 976 L AR 95 525 44 T3 K 5% 0% 4 U8 38045 I IR 48 36 Tt
HlBE N IR, B CfEmAE . s W
ER, IR b2 BT 25 A B Rk A 5, G
T T & PR 1 28 R0 G AR . BT BRI R
WEF R, R AL ] B2 MENAFLD B %
Il ARREIR ,  BRAIG MLTE N A BR 2 2L % 2 1 (alanine
aminotransferase, ALT) . K[ 1XRREA LN
(aspartate aminotransferase, AST) M I fE/KF,
e R AT SR, A& BRI HT ALIB I NAFLDY

ML A IR, Rk, 32— PR BN B A
HEE

FFX3Z 440 (liver X receptor a, LXRa) -[# /714
ToutEsE &8 A-1 (sterolregulatory element-binding
protein-1, SREBP-1) -HElifR & Wi (fatty acid
synthase, FAS) 15 5% Fi@ g £l QR b &
FERZ O™ LXRou — it g 1 R0 fIE ] A gt 2L
A EEEARERE T, SHREAREEDIMES, I
Al I T - SREBP-1 ()23 5K % S NAFLD
(A=, SREBP-1RI3GE a] #il3#JL F i 8l -7 FAS
(IRIA, #—HIRINAFLD R & B, g i
& E i M LXRa-SREBP-1-FASE 5 % S % 1A
JYNAFLD ¥ A B . A 50 DL G TRDR IR 7 (1) 45
RO FER B, BRI B ALV 9P NAFLD
IVE L o

1 #RERE

1.1 £¥%zh4 TFFEi A (specific pathogen
free, SPF) SDHEf: KR32H, 6~8JHEE, A&
(200 £ 200 g, WHILFET WIRAED R G RA
A, A RAES S 1404160003, VFA[IES:
SCXK (#r) 2014-0001.,



1.2 524 BRET R CHEERI M0
MZEER: #t'5: Z20053309) , 4 . 1l
2. mAR. BEUL. HG. BE. A FFR. 4
H WML BREz BAGRIE: REH3IR, —R2H,

9 g/t Hits54 g/d; HEE[FEFE D) HlZ
HIRATE; #t5: H20059010]M5: 247 ik Mg 1k 0
filks RRAGFIE: ®H3K, —Xk2%, 228 mg/fi, Ht
111.368 g/d, KRERMIEEEITEIL “AMshWikRm
B S RG R R 5.

1.3 Sy e 5. ALY RAMYIETE
PR NIEF A B L R S 5
R, FAHKH . SHMICIRT A TIER, 1E
WA E R, A m AR R, E AR
BE (52.5%FERARL  10%EEGKY . 10% 00, 10%5
BB, S%E . 10%30E . 2% B EEE . 0.5%)H
) W AL B R A VIR A A R A R [SCXK
(%) 2014-0008]. fEMERATFLLHLE T4.86 g/ (kgd)

R (M SEEKES, TEREHD » 58
R T0123 g (kged) #EH, IEWHNBIALT
FEAKEES . HES SEBIA R T, L8N,

14 ARG SR SIS HRE, L%k
CULL 2 B BRI K BR, R RI &2 1 m1/100 g, I 3=
FIMKECI, FFE A5 BUTE, fIAST. ALT.

=% EHE H (high-density lipoprotein cholesterol,

HDL-C) . k% EZlEE&H (low-density lipoprotein
cholesterol, LDL-C) . Hh =M (triglycerides,

TG) . MJH[EEE (total cholesterol, TC) . IR
JEIAF--o (tumor necrosis factor alpha, TNF-a) &
F41%-6 Cinterleukin-6, IL-6) /K°F. HUK BT &
Kk, AL B R AME IR DI RSy (CFEEEL em A
), A THEG L JMZLOgeth . S itk
Y B ) B SRES (Western blot) FlSE
I 2 e B R G HE U M. (real time polymerase
chain reaction, RT-PCR) #&ill,

141 FFAHZURERI XK BT ALR Y] gt ATHE S,
BRI O, TR RS N,

1.4.2 %oy H AU LRI FF2HZ{LXRo. SREBP-1
MFASEAMIRIE BUHHARYT F . $ili &
5, A —HRLXRaZ HT (1:100) « —
PLRSREBP-1Z 4t (1:500) . —H#RFASZ
P (11500 K ZHilghs =FE PR % BRE H
(Immunoglobulin, Ig) G CGEMMHAHA &, L
MikE) o &Rt B, Kue. Wik, EHEE R
&, ¥FiImage Pro Plus 6.01% % & F #chd 43 br i1
AT EUR W B, Rk A BE LI EX3 5K 4001

CpE . 6

PLEF R B s BE 4%, W2 LXRa. SREBP-1 %
FAS[H M IA (AR T (0N IR R T2 P H M .
1.4.3 Western blotiE &l i 2HZ{LXRa. SREBP-1
MFASHE FHRIE KHARIPAR R HLR )
4%, 13000 r/minZ 0215 min (04210 cm)
Wk E R, AP, #H{TSDS-PAGEH K. HLIk%
. fEE90 V, 20 min/51HE120 V, B,
B 300 mAfEL, 0.45 pmfLAENCHR, #%
JEmF AT b, FH . A —HiRPi KERFASZ it
(1:1000) , RITAKBLXRaZHT (1 :1000) ,
P SREBP-1£ 14k (1:500) , hIAFAS,
LXRa. SREBP-1Xf M [ = Hi i 2EHi HRlgG (H +
L) HRP (1 :20000) §# &40 min, KN, Ei-.
W2 1 NGAPDH, JIANGAPDHR $41 (IKSE
1:5000) . GAPDHX M —#iE4i/NfI1gG (H +
L) HRP (1 :10000) , ¥E&, Ko, wEi#. KH
Quantity One &% 53 ¥ 2R Go il & 2577 16 2 FEAH .
1.4.4 RT-PCRAG M| I 4H ZALXRa. SREBP-1},FAS
mRNAJIEIA K HTRNzol M RNAHE IR 71347
40 2B RNA I HEHL . SR FHRT-PCRAS I A 2H 21
LXRa. SREBP-1J/2FAS mRNAKIFIE. 51455
%1, LIGAPDHANWZ, K2 Lt HmRNAK
FHXT RIS & .

1.5 2 F3K5 A

1.5.1 =ER# ALT. AST. TG. TC. HDL-CX%
LDL-CAs il 77 208 5 R 5t sl A ) T A2 it 7 i
HR AT, TNF-ofIIL-6K MK 7 &0 8w Ik
AR AR A F, & B S5 A 5L
RocheA#] ({t5: Cat No.11697498001) , RIPA
MEARRA S ABCAEATERA AW A
F|ESigmas\] (fit5 53 5 yCat No.R0278, Cat
No.BCA1) , TRNzoli RNA$ZEGR M [ RAR 4
R (b)) FRAA (ks : DP405-02) ,
5190 i E Invitrogen A 7 Ak, RFASZ o £ it
EIHEEECSTAA (#Ht5: 3180) , RPL K
LXRaZ #i. %Pii SREBP-1ZH1l H Abcam 2 7]
(#5935 ~ab41902, ab28481) , GAPDHIR
PUAIB-tubulin i 5T H 8K EEY AR (LS54
WIREK0005, Cat No.REK0010) , LL2EHitlgG
(H+L) HRP} L *EHifIgG (H+ L) HRPIgH
[ Jackson/a 7] (k54371 ACat No.111035003, Cat
No.115035003) .

1.5.2 {¢ %% Spectra MAX M2Z I REREHRIL (35 [H
Molecular Devices/A ], (#5845 : M2) , 6XE
Ol (f#[E Sigma Laborzentrifugen GmbH, [ #$7Y



S 1-14) , VKETHAHL (F[EThermo scientific A
7], Cryotome E) , Z.0r»HlCentrifuge 5415D (H
EEppendorfAH]) , 43606 THNANODROP 2000
(F [E Therno scientific A &) , ik A% £ St Tanon
1600 ( B REERIECAR AR , 2t E ZEPCRAX
ABI7500 ([ Applied BiosystemsA &)

1.6 it 343 K HISPSS20.050 1T {33k 47 £t 7
Mro AST. ALT. TNF-aMIL-625454 IEA AR T
R Y+ s®oax, ZAMECRE T Z0, £
LK HLSD-tf %, TG, TC K& LXRaZs %4
AEEIESDARI LM (pys, prs) B, LA
BRI S, 2 H H R I Nemenyiik. AP <
0.05NZEFAH G Lo

2 R

2.1 ZAXK RAMF IR KA KRAST. ALT.
TNF-a. IL-6. TG. TC. HDL-C}LDL-C/KF% &
WESHEN (P <005 . 5EWHAMEL, B
BIZHAST. ALT. LDL-C. TG. TC. IL-6%TNF-a

Z 1 RT-PCR #;MAF2HLE LXRa. SREBP-1 & FAS mRNA
FTIEHS4FF
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BETtE, HDL-CRERK (P < 0.05) ; 5
RIHAREL, f@BREi AT L 5 3% 2 HAST. ALT.
LDL-C. TG. TC. IL-6. TNF-o!Z3[%{%, HDL-C
BEFE (P <0.05) ; H@MGFALAMEL, 5
EEHARRIMBTCEZ K (P <0.05) , Hh%
e ZER LG #E L (P> 0.05) , WL&E2,

2.2 Ar4a4R R HEG R 1IE W AR RAF 4 L
AR IAG TS, b IR IR, TR 2K
SWERBSHY (EA) 5 BERZH 41 B ) 40 B A%
RERi =R 2ih %k, HEREE, KERMEAEE
B, TR ZER B (FIB) ; SRR,
e BRI AL 5 35 5 2 A MR BRIR T B R 2 i B
Wb, FTFAN R ECEE B S (E1C, 1D) o il
OB ta R IE 5 A 20 2R R W AR, T2 e 2 HE 1) 3
F(E2A) , BRI RTFAHZIRT 0LV R4 0 g
PRI AR KRR UIR (E2B) , BRI
e, B A5 B3 55 20 I 2 2R 206 G 5
YIRE R (E2C, 2D) .

2.3 ZERALAFEEANTFHALLXR o .
SREBP-1%FAS%E & AAAT R K K-F G L2 Y
1 ,RLXRa. SREBP-1. FASTE HYLt AR 72

3140 4 # 5 AR (E3) o HBIEWAMELL, A4
LXRa E#3514: 5-CCAAAATGCTGGGGAACGAG-3’ LXRoa. SREBP-1FASE AMNRIEKFHYEE
o L MUY o THE (P < 005)  SEUNALIL, AWIFAL
T#3l4: 5-GTCTGTGCCAGTGGTGGTAGCC-3’ 55348 HLXRa. SREBP-1. FASZE (X #ik
FAS J:zf;l%; 5:—ATCAATAATCATGGCTGTGT—3” KFEZETHE (P <0.05) ; RS 5S®
GAIDH  Ladlih +-COTTOCOTOITCCTACTEC S S R CUIA B8R RS R (P >
Fi#314: 5-GCCCAGGATGCCCTTTAGTG-3’ 0.05) , W3,
F2 IEEH. HBE, BERFAE. HESHERRFIEE. KEEFRMARKT
20 3 ALT (x+s, U/L) AST ( x+s, U/L) TNF-a ( x5, x10”ug/L) IL-6 ( x+s, pg/ml)
EFM (n=8) 3.40 £ 0.81 10.61+1.17 2.40+0.96 0.95 +0.81
AR (n=8) 9.98+2.27* 23.63 +4.82° 6.64 +0.92° 7.88 +3.08"
ENRFAT A (n=8) 7.80 £ 1.52% 18.04 298" 4.87+1.35° 3.17+1.26"
HEFM (n=8) 6.43 = 1.89® 16.42 £3.30" 4.45+ 139" 1.64 £0.55
SitEd F=20.84 F=20.71 F=17.61 F=2596
PiE < 0.001 < 0.001 < 0.001 < 0.001
285 TG" (mmol/L) TC" (mmol/L ) HDL-C ( x+s, mmol/L) LDL-C" (mmol/L)
EFME (n=8) 0.33+0.13 2.10+0.42 1.07 £0.17 0.38 (0.26, 0.41)
AR (n=8) 0.90 = 0.24° 534 (5.17, 6.12) * 0.62+0.14° 0.69+0.11°
TEMFRATALLL (n=8) 0.62+0.37% 3.68 +£0.63° 0.78 £ 0.13" 0.41+0.13°
HEF4 (n=8) 0.62 (0.46, 0.66) 3.41+0.81™ 0.79 +0.12° 0.43 +0.10°
gt 21E z=16.38 z=25.79 F=14.76 F=17.05
P& < 0.001 < 0.001 < 0.001 < 0.001

V. BIEW4UHEE, P < 0.05; R,

AFEESTAAREIU M (s, prs) FoR

P < 0.05; SMEITRAME, P <005 "

¥

LSR5 2R,



2.4 Western Blot #& 0 &40 X R AT 4L LR LXR a .
SREBP-1. FAS&E & Al & ZKF HIEFHHX L,
R H /N LXRo. SREBP-1. FASZR 1A X IA/K
FRETE (P <0.05) ; SEBHNE, @R
JF FL2H K 5 35 55 4 /N BRI LX R o A R 1A 7K - B
FHIH (P < 0.05) , {#EsALAE S EEHM
tt., LXRo. SREBP-1KFASZR [AHN F A2 57
TG HE N (P> 005 , k4, E4.

A B

CWE - 65

2.5 B KAMAMLLXR o . SREBP-1. FAS
mRNAAST A X & HIEWAML, BAHALXR,

SREBP-1. FAS mRNAMXRIEELEZEIH (P <
0.05) ; SHMAXTL, @ERGEIFALSER
HLXRa. SREBP-1. FAS mRNAZ ik & 2 [E1IL
(P < 0.05) , MM AAS S ESAHMLL,

LXRa. SREBP-1. FAS mRNA A2 B LS %
EY (P>0.05 , &S

C D

El1 EREA. R2EE, ERRTNLEANSESHEAFRITAEAR HE R EFIEE (x 200)
T ANIERAL, AT LT R WARN 28, Wb M e MR aRisi, 2R U S HES; B OB, HT2m e N AR IR A% 4t

Wi B a0 s, ARG, KERMEAREERE, HMRAILHE,

bl R AT S i i el Bl ki

A B

C. D2l irght Al e S M, SRR, RIE

C D

B2 IEH4E, &3E, BEBEFABANSESHARITHALMI O RR/HIZE (x 200
Tee ADNIERA, RFAASURMBRR, FFARMRRHESIRTT: B OURIAAL, ISR W Z 840 (i C. D A IRBEATLAL. 5

WA, AL R Y P

uthl

LXRa

A
SREBP-1

E
FAS

I

LA HERM
C D
G H
K L

B3 IERE. HEA, BREFLAMSESHXRFAARRARAUERE (x400)
iF: B A~ LK LXRa, SREBP-1. FAS &R OMEMFR 204l jgk b

R3 REBANFRERNERH. RBE. EREMNENSESHKXRIFALASR LXRa,

SREBP-1. FAS £H

MM RIEKFE (x+5)

483 LXRa SREBP-1 FAS
EFE (n=8) 345872 + 52737 259408 + 71143 201683 + 48205
AR (n=8) 544998 + 55506" 538701 + 62336" 466884 + 74934
EPEGFIT AL (n=8) 436319 + 65076™ 399705 + 102395® 425589 + 63672
HE54 (n=8) 448588 + 104641" 394167 + 158047 417852 + 84373

Fit 30.27 28.12 72.49

PfE < 0.001 < 0.001 < 0.001

I HIEWAMLE, P <0.05; SHERAEMEL, P <0.05; SEMEEHALME, P> 0.05
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) ) 20204 F12% H2HH

%z 4 Western blot #MIEFE4E. {REE. BEFRIFAAMSEEHKRRAITAL LXRo. SREBP-1. FAS EHMENTFRIAKFE

283 LXRa' SREBP-1 ( x+s) FAS (x+s)
EFE (n=8) 0.80 +0.29 0.42+0.12 0.43+0.12
AR (n=8) 1.57 (1.30, 1.67)° 1.15 + 0.45" 1.10 + 0.40°
TEIRGAF AL (n=8) 1.09 +0.30° 0.86 + 0.20° 0.81+0.26°
HEH4 (n=8) 1.10 + 0.36% 0.84 + 0.20° 0.80 + 0.28

St 218 z=14.4403 F=954 F=1753

Pi& 0.0024 0.0024 0.0008

i BIEWARK, P < 005, SERMALE, "P < 005, SHEMEFALME, P > 0.05;

R A AR, M (prsr pr)

TR IESSHNEIELL 2+ s TR,

5 IERE. RAME. ERMEFAENSESHKRFRIFHES LXRa, SREBP-1. FAS mRNA A3 RIAE

407 LXRo SREBP-1 FAS
EF (n=8) 1.13+0.38 1.46 £ 0.51 1.37+0.49
AR (n=8) 4.14 (4.01, 4.35)° 6.13+1.17° 435+197°
REPRSEAFALLL (n=8) 2.65+ 1.85 3.82+£2.06 1.98 (1.88, 3.22) ™
HE&E44 (n=8) 1.35 (0.54, 4.23) ™ 1.56 (1.19, 4.74) ™ 1.83 (1.64, 429) ™

Zfh 5.69 10.14 9.19

P& 0.0036 0.0001 0.0002

T SIEHAER, ‘P <0.05; SHBAHE, P <0.05; SEMBHEMAMAML, P> 0.05; RFPHFEIESIMAIBIELL ¥+ 5 £R,

AFFEIESARIEA LM (pyss prs) FTom

50 kD
273 kD

38 kD

68 kD
38 kD

F4 EFE. 284, BREEFALAMSESHKRR
FF4E4H LXRa. SREBP-1. FAS ZEH#/Y Western blot
e 1RIERA, 2 IR, 3 oM MEBIT A 4 A5 E
=R

3 g

TR, NAFLD AW 5T ML, 2 0
PR T Ve i B . LXRoEZERIE T
Uk 2 Jg P 2E 23 e, UL e A 2 e R P 4 e P
LXRoZKF", ek B EINAFLD/) i HLXRa mRNA
AR AR F ", LXRoud & 2534 7T 0E Wi
Ji AR B BB DR (SREBP-1) Ja %I NE T R & ik
F EE LR T R FAS, ARl e R T AL TP,
SENAFLD) &4, SREBP-1F- 2 A24E T H4H A
JR A% b, 7RI R AR AR A T B
BAER™, 8 B = foblob/I R 4 FH AT AT,
AR [ AR 2 JR R KU SR, RS
U SREBP-1G A &, A S 7 SRR PR, M

Frob/ob/NRSREBP-12: A5, HHETG & =B AR
/NERCFBE50%, $27RSREBP-14 K2t " NAFLDIY)
T, FASRALME AR & ok —5, HEk
25 bR 5 5 T-SREBP- 1119345, TFIHNAFLD
KESREBP-IFIFASHE R )R 15, vl NEN TR 15 S
A S A SR AT R i MEAR S R e, Sk
NAFLDE# %, NAFLD&EZFHIFLXR. SREBP-1
JFAS mRNAFIE AL, SisesRm
—3, $#/RLXR. SREBP-1. FASHA]REIETE AKATF
JE AR A -

NAFLDHJE T = “HR” o “BiE” -
B Jum, AR R R NAFLDR B R, %R 2
RIR AT SEM B ThRe4n, AR A, .
B BARALAPT, BRI HFRKATEG 16 DA
FF, BSAREE, TEHGEIL. (8T T AL AR B P il
A, WERM 204, JrrhaeZs, MRS AR
HHRABE TR ACY, BARAF. JiRERY, Bk
P 2 FR AR E T R AIRE B I A BRI e, b
JeFF e 2 2 TRMENAFLD K UM ALT . 37 25 i I R
FAIL-67KF, 48 m B A AL B KT, #0240 A
VAT, TR R AR B AL 2B
IR R B4 P, B AA H A — E A
P A R4 SR B e R T T AT R AL
ERon 1Bl N R ALy SN 53 € T E
AR IR 5E K BN HERETh RE HAL B W= 40 Wb
SR8 R RE R 8 4 T AR S T 4% /0 R 1t

(=]
/N



ALTHIAST/KF, 3 ] Ji ik 18 15 HLAAR B A A
FERRACHHA B3 AL R A T2 FEI 2R &
T 8 o7, T AR ARG ML Y7 P L 3% £ 4 B 1 R o A I VR
B, HATEMAR R R (e R AT L AT R B S
NAFLD&#EH = 77 MK B XA E SR, al
HEERF MIEALT. AST. IS K I &8 75 25 48 h5 1
E’;%L'[}l]o

AW F 48 =i HE kA 7, NAFLDOK FR & 5
e3h, HALT. AST. Ifig & %P TS 48 hr B %
Frir, FHS R RoR KRR AR, e 71 A
PR, PRGN, SR (IR TR
E TR HEE VR T IR — 2 24, IRPK L2
H 2, eyt e SR, s F4nie v e
ReWGi o iR, VKERTIhEE. AWFFLLS 2 NntL,
BRUHE BB BT ALY ST NAFLD K BRI /E ML . &5
B, REAIZH K RLXRa. SREBP-1. FAS mRNA
MEAREKPRIE AR E G, RRmhRe
Al Be B T MOE LXRa-SREBP-1-FASE 5 i S ik 5
FINAFLD, 52 aitsesasf—a", f@ itk
“HLXRa. SREBP-1. FAS mRNA K& [ IRk K
PR T A FRAR, B f BB I ALV6 77 NAFLD[)
WLk 7T B 54715 LXRa-SREBP-1-FAS{E 5 #% Sl i
BosA %, (B M BT e BES ZE 5 Sl
% 30 S 3 Ik At A G R 4 TR 7 0 B v LA o
H—BH A
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