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Abstract: This study is designed to investigate the protective effect and mechanism of cordycepin on non-
alcoholic fatty liver in ob/ob mice. Twelve-week-old male ob/ob mice were divided into 5 groups according to
their body weight and blood glucose, and C57BL/6J mice were used in the control group. The animals were
orally administered with cordycepin for 7 weeks. Body weight and food intake were measured once a week.
Blood were collected from ophthalmic venous and biochemical indexes were determined at the 2nd and 4th week.
Insulin tolerance test was performed at the 5th week. After 7 weeks of administration, liver tissues were
collected to determine the contents of triglycerides and total cholesterol, and pro-inflammatory cytokines. Liver
histology was performed by hematoxylin-eosin and oil-red O staining. Total RNA were extracted from liver
tissues and the levels of lipid metabolism-related and inflammation-related genes were detected by real time PCR.

Cordycepin effectively reduced the blood lipids level and improved liver function. Nevertheless, it did not
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improve insulin resistance in ob/ob mice. Cordycepin significantly reduced the contents of triglycerides and

cholesterol, and the levels of pro-inflammatory cytokines in liver tissues. Moreover, cordycepin remarkably

suppressed the expression of genes related to lipids synthesis and inflammation.

These results indicate

that cordycepin may improve non-alcoholic fatty liver in ob/ob mice, and the underlying mechanism may be

associated with decreased expression of genes related to lipids synthesis and inflammation.
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B kS PE AR BT (non-alcoholic fatty liver disease,
NAFLD) & —F5 MARARU 25 a0 BERLAERE . 2 ZUbk
PRI VIR S AR i e Ak, BB ANS
B i s B A s 7 U e, mE . =R
PR NI 2 J 3z 2 &b A NAFLD AR [ 5 22455
IR o AT 95 22 E S0 2 B, NAFLD s 235 37 BR 10 18
PEIFF 28 AR RE M 93 1) R AR %, RO 4 BRI 3 G
T A B 2 ) A A 23 W AP, H R, NAFLD (9 &L
il WA e A I B, VR ER AR BRI B, B
o AT P  R H TR B . 1%
YA N B 5 ZAHCPURN 980E 2 7 NAFLD [ 2 % @
hOREEEEM . £ NAFLD VAT J5 10, PH25 s
KRR R, B R A BKIR T NAFLD 2
WEA T EERE . BEER G-HERT) L4
AHEREER, REFHR, WREEHK, 28 - PNE
B B ORI R AE R, HABAPUE. PiE.
PURTE Bra. AT G S B 0E B IR 55 2 Fh 2 210G
PECY, BIF FE R I o B R T N v R LA 4 BR RN 7
JETRDEHMEFR (1) CSTBL/6) /NEL M AR 2R AL JHWE TG Jod HE
FRIE ELBGn g 15 R WU T, BRI H B Eon R 3
D] 58 B 1) ob/ob /) B8 IR AR T % Fik 5 2 RO M 5 i )
FIAARIE . HEih, AL R E RS oblob
/N NAFLD [ BGE(ER, I HAE R ML BT IR,
¥ NAFLD 597 25 ¥ 3R (1 se 38 4 37

MR5REE

SLIEENM  MEVE ob/ob /NER (B6.V-Lep®/Lep®™, 12
JAW) 50 K, AR (50.0+5.0) g, TR T KR
S FERT, WAlESR 5 SCXK (3) 2015-0001;
P CSTBL/6T /IR (12 JE#S) 10 K, /K (27.5+2.0) g,
W T o L i 2 A B LR, VR RTIESR S SCXK
(3%) 2014-0013 .

H@RAAF HE R (AiE>98%, L LIR
WILAHRAR), ZHIIN (3 Eii s = w24H
FRAT]); #i&#E (glucose, Glu). JH[E & (cholesterol,
TC). HiM=J§ (triglyceride, TG). 1% FE ig & (1 JIH [

i (low-density lipoprotein cholesterol, LDL-c) &%
i Hg 85 (A IH @ B2 (high-density lipoprotein cholesterol,
HDL-c) M7 & (hAEAEMEARARAA),
MBS HEITER (free fatty acid, NEFA) ikl & (H
AFKEIT R & 4b); BREEEE (alanine ami-
notransferase, ALT). & N %% & B (aspartate ami-
notransferase, AST) & (F8 &% & &AW 78 Fn);
BCA HEHAEEAAE Abnl TR ERERARA
H); MR A FE A F  (tumor necrosis factor alpha,
TNF-a). A4S % 6 (interleukin-6, IL-6). H 40
% 18 (interleukin-1beta, IL-15) ELISA k)& (i
W L ERH R AR A TFIARZTGI . s
W (R R EYHE ARG R AF]); Tri Reagents JH4L
O (Sigma ‘A #]); Rever Tra Ace X #53%R7 & . SYBR
Green Real-time Master Mix (H 4 Toyobo A #]); 3l
Vi b TR RS PR A m) M 3R AR M H R A
PR 2 &) & R

FEEE  Epoch BRI (GEEABACERARA
F]); CM1950 VK%V F L. RM2235 A1l 0) Pl (15
[ 3¢+ A A1) ABI7900HT %<t 7€ & PCR X (£ M
HAEMARSG A w]) md RIR Ol (48 E SEAE 2
F]). CX4IRF AEMEME (HABEMKERTA ),

BRGIE S5 E ¥ ob/ob /)N FIE R R
1JA, I pE AR E 2R BENL 9 5 A (n=10),
RIAEAZH (model), — FFBUABH XS FEZH (metformin)
PLR BB ZRAR . Wy & AIEA (100, 200 K& 400
mg-kg '), FLL CSTBL/6T /MR (n=10) 1ERNIEH X
WA . &% T8 @ moRh AT TR, = RO
BB 0.5% BRI 4244 (carboxy methyl
cellulose sodium, CMC) &, HERK. . &
EHDHEE (g & TREREW (100, 200 K
400 mg-kg ), PHMEX I AL T = HOWATHE R (350
mg-kg ), IEHXIRAMBR A 20 ¢ hELT
CMCO0.1 mL, FREBLHL 1K, ESHER 7. K
WG AEEIK 12 h, FREAE, RAEEL, &
TR BT, 435 8 T Tri Reagent. £ % F IS N
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UK#% Y1/ (opti-mum cutting temperature, OCT) f3H
AR, AR R E T80 CUKAR R A7 -
BENERNE AR 1 RIEEMEA,
FELE 25 2 JER 4 JA I, HRHE i Jik EBC L 0 5 I3+ Glu
TC. TG. LDL-c. HDL-c. NEFA. ALT Fll AST.

RS ZEMISLIE (insulin tolerance test, ITT)
SWWITEL 2y S B G A5 6 h, 2 i JhK E 0L 00 326 i af i,
B S ST 0.8 Ukg A BRI R (7520 g R4
T 0.1 mL), 737 TS Z=EHE 300 60, 90 AT 120
min ML, SR AR A & i H i 4 B L

FrALRREBEZRN HRIBAEZRETEN A
QAT R A A VI (3 um) R TFANS AL
(hematoxylin-eosin staining, HE) 4t 5i/KE A, 1E
10 5658 T S NE AL 15 DL F 40 L BIRIAE OCT
AT URE Y R (5 um), AL O Hefh, 75
REFERMX, BKE R JEIE 40 F508 T W% IE 4 23
JIE PR R 0 A

RFARZEZR AR 2 24 750l 48 FH A ME ] o A 1
T = T o N 2R AR R Ak B R H 2L R A, g R JTE [
R i = i e i) R PR S FH B AT JHF AL 2 TC
ATG &, JHER M EA S &, HEFHS
W TC 1 TG 5 & .

FHELARRIERFUNE A 1 mL 402 HHRR
) 50 mg HFAHZIREAR, EOIF0E LG, %R
TNF-a. IL-6 F1 IL-18 ELISA &7 & ()48 FH 15 B 1E 47
BAE, PGS BEE T E A E R, WEHIEAHZA
(] TNF-a. IL-6 Fl IL-18 [ & .

Real time-PCR (RT-PCR) X TRI Reagent
FRMUM 23 2 RNA, $4 88 s 3 skl ) & 458 H 30
4 A cDNA. FF#R#E SYBR Green Real-time Master
Mix 8 FH i B 0 I 5T & )R 28R AH DG 2 R 14647 PCR
B BGARI . PrEE R s R 1 s, 48R
GAPDH fE W%, LAEHAMENIZS, Giit 27
fH LA #% mRNA [RIE .

it A2 N H GraphPad Prism 6.1 4t i3k 14
REBREHE, P8R L x +5 Ko, WAL A5
PEBCRA ¢ ke, 24 0ER A R E T Z T (one-
way ANOVA), P<0.05 B 5401t Lo

ZR
1 HBEEN oblob NNRAFE. BRERMEELIEIR
AL

HIEWAME, BEAEANREE. HE. 28
MpE & Mg ) TC. LDL-c« ALT #1 AST /K01 &

Table 1 The primer sequence of real time-PCR. FAS: Fatty
acid synthesis; GPAM: Mitochondrial glycerol-3-phosphate acyl-
transferase; HMGCR: 3-Hydroxy-3-methylglutaryl-CoA reduce-
tase; HMGCS: 3-Hydroxy-3-methylglutaryl-CoA synthase; IL-1 f:
Interleukin-1 beta; IL-6: Interleukin-6; SREBP-1c: Sterol regula-
tory element-binding protein-1c; TNF-a: Tumor necrosis factor

alpha

Primer Sequence (5'-3")
TNF-a-F GCCTCTTCTCATTCCTGCTTGT
TNF-a-R TTGAGATCCATGCCGTTG
IL-6-F ACCAGAGGAAATTTTCAATAGGC
IL-6-R TGATGCACTTGCAGAAAACA
IL-1B-F TCACAGCAGCACATCAACAA
IL-15-R TGTCCTCATCCTGGAAGGTC
SREBP-1C-F GATGCCATGGGCAAGTACAC
SREBP-1C-R GCCACATAGATCTCTGCCAGTG
FAS-F GAGGTGGTGATAGCCGGTATGTC
FAS-R GGTAATCCATAGAGCCCAGCCTT
HMGCR-F TGCATCGCCATCCTGTACAT
HMGCR-R CATCCGGTGCCACACAAGTT
HMGCS-F GGCCAGCAATACCCAGAATG
HMGCS-F CATCCGGTGCCACACAAGTT
GAPDH-F GCCTGGAGAAACCTGCCAAGTAT
GAPDH-R GATGCCTGCTTCACCACCTTC

Fhim. SR, S54RIk E R E R
DR AR, T HUITRT 400 mg kg HURE F L BERE
i ob/ob /N R ZREIMLFE (P<0.05, P<0.001); fE4%
25 2 JE J&, 200 A1 400 mg-kg ™" H1E 0] DL 3 PRGN
SUMEH A TG FFA Al LDL-c (P<0.05, P<0.01, P<
0.001, W3 2). MELZ 4 G, U4 400 mgkg ™
] DU E KN TG. TC #1 LDL-c 7K
(P<0.05, P<0.01, P<0.001), H A7 & b 5%/
S AR AT R WBSGEAE R (R 3). T D Ae el 45 51
N HIEF AR, RN R I ALT A1 AST /K
FHEET . SERAML, = F X 400
mg-kg ' B E R FEBEAC oblob /NG ALT 1
AST /K°F, #2278 400 mg-kg ™' B KT X3 ob/ob /)
BRI A AR 35 AL S Th e
2 HERI oblob /NEIR B REEAMRIF

ITT S50 E/R: S5IER M, BRI /N R X
By U E B B ES (P<0.01, P<0.001). %%
HXUIIEIT JG, oblob 71N R i 5 2R 1 S0 1 1 S 7
w4 TARFE RERIRIT G, oblob /I ERX
By & I BUSMER W R s (B D).
3 NERBFBE HE £ &IHLT O LEBMESESH

HTHE HE ettt B R 155 0 I8 4/ B AT/
I 5 R T BT SE R, 4 BHE S RS S, Jo R AR,
AP AR R (B 2A), TS 4 /N B A AT O 45
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Table 2 Effect of cordycepin on biochemical variables in plasma of ob/ob mice at 2th week. ALT: Alanine aminotransferase; AST:
Aspartate aminotransferase; HDL-c: High-density lipoprotein cholesterol; LDL-c: Low-density lipoprotein cholesterol; NEFA: Free fatty

acid; TC: Cholesterol; TG: Triglyceride. n=10, X =s. *P<0.05, **P<0.01, **P<0.001 vs control group; #P<0.05, ##P<0.0l, #p<
0.001 vs model group
Variable Control Model Metformin Cordycepin
100 mg-kg ™! 200 mg kg™ 400 mg-kg "
Body weight/g 2824+1.24  5731+158" 55.88+2.15 55.69 +2.32 55.52+3.38 56.64 +2.03
Food intake/g per day 3.20+0.14 435+0.09" 4.12+0.21 4.15+0.42 421+038 4.14 £ 0.44
Fasted glucose/mmol L' 3.84£0.95 8.49 +2.00" 8.45+2.26 8.63 £2.26 736 £1.31 6.87 = 1.66
Plasma TG/mmol-L™! 1.65£0.29 1.47£0.21 1.02 £0.11"% 134022 1.13+0.17% 1.05 £0.18%
Plasma NEFA/mEq-L™" 292042 278032 2.17 £0.20" 2.65+0.27 235+0.25" 232+033%
Plasma TC/mmol-L™" 243 +£0.10 6.09+121"" 5.93 +0.96 6.21 +1.05 523 +1.02 534 +0.73
Plasma LDL-c/mmol-L™! 0.69 +0.19 524+1.05" 4.50 +0.65 5.51+1.00 3.94 + 0.84% 2.87 + 0.64"
Plasma HDL-¢/mmol-L™! 3.53 £0.68 527 +147" 4.97+0.72 5.03 +0.73 4.15+0.86 425+ 1.01
Plasma ALT/U-L™! 11.38 +5.80 87.81 £26.36"" 4823 +19.36™ 83.00+£32.18  49.66+17.7% 62.34 +£27.74
Plasma AST/U-L™" 17.28 £5.55 30.60 + 12.39" 25.69 +11.15 23.62 +7.36 17.18 +5.02" 19.48 + 6.15"

Table 3 Effect of cordycepin on biochemical variables in plasma of o0b/ob mice at 4th week.
P<0.001 vs control group; #P<0.05, #p< 0.01, ##p<0.001 vs model group

T

n=10, x+s.

'P<0.05, "P<0.01,

. X Cordycepin
Variable Control Model Metformin — — —
100 mg-kg ! 200 mg kg™ 400 mg-kg "
Body weight/g 27.10 + 1.50 5931 +2.50 5821+ 1.69 59.46 +3.25 60.48 +2.13 59.32+£3.53
Food intake/g per day 3.07 £0.26 4.16+0.15" 3.86 +0.22 3.97 +0.60 4.02 +0.39 4.17 £0.41
Fasted glucose/mmol L™ 9.14 £ 1.09 11.41 £4.72 7.18 + 1.10" 11.02 = 1.10 9.47 £ 1.49 8.35+1.72"
Plasma TG/mmol-L ™" 1.10 +0.15 0.87 +0.16" 0.62 +0.12" 0.72+0.15 0.85+0.12 0.63 +0.28"
Plasma NEFA/mEq-L™" 1.20+0.10 1.04 +0.09" 0.86 +0.14" 1.01 +0.07 1.02 £ 0.09 0.95+0.11
Plasma TC/mmol L™ 2.74 +0.27 5714061 4.84+0.67" 5.58 +0.80 5.95+0.68 4.69 +0.89"
Plasma LDL-c/mmol-L ! 1.68 +0.33 3.89+0.60"" 335+042 3.60 = 0.67 3.46 + 0.45 230+ 0.82"
Plasma HDL-c/mmol-L " 3.36 +0.34 425+0.71" 3.95+0.36 4.29+0.56 442+1.03 3.83+0.57
Plasma ALT/U-L"! 12.67 +3.48 69.14 +2226"°  35.95+ 10.58" 70.35 +27.51 72.35 +20.13 43.86 + 24.87"
Plasma AST/U-L! 8.91 + 1.48 14.06 + 4.09" 9.25+2.84 12.42 +5.58 14.11 +3.88 8.83 +3.26"
A 154 ITT ~e~ Control B 5 A ITT ~-@~ Model
. ~&~ Model N ~e~ Cordycepin 100 mg kg
&0 =~ Metformin o0 =~ Cordycepin 200 mg-kg"'
é o 10 é o ~— Cordycepin 400 mg kg™
279 279
o~ o >~
2E s gk
& &
= =
54
0 T T T T T T T T T T
0 30 60 90 120 0 30 60 90 120
Time / min Time / min

Figure 1

Effect of cordycepin on insulin resistance in ob/ob mice.

A and B, blood glucose levels during insulin tolerance test (ITT)

in ob/ob mice treated with vehicle, metformin (350 mg -kg ', ig) or cordycepin (100, 200 and 400 mg -kg ', respectively, ig) for 5 weeks.

e

n=10, ¥+s. P<0.01,

ML, FFAnMOARAR B B3 R AKIR, FF4H i A
ARG BEA—RIIRE W (B 2B). 1E%4
T HUINAL 400 mg-kg ' HEFRIAIT A, FFAIMPY
O = R R S WEIR N E RNt |5 11 O 2 il o i
& (B 2C, D). HeAbh, FFUEMLT O et (LR I5i)
g5 RN, IEHOW AL RIS E O (K 2E),
BN BRI RT LR T WK B AR (B 2F); PH Pk

P<0.001 vs control group; *P<0.05, **P<0.001 vs model group

Xt 2T 400 mg kg™ BB ZR A /N BRI AL 2 P9 R
B A i B (B 2G, H). has BRI
K APk oblob /N R RE BT R A
4 BRI oblob /NFRATHLAE BRI AL RERE FK
S

HIEE XA, A0 ob/ob /NERIFAE TC
TG HRWET . SHEAAMLL, —F XM
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A-D were HE-stained liver in control, model, metformin and cordycepin 400 mg -kg ' group, respectively. E—H were oil red O-stained
liver in control, model, metformin and cordycepin 400 mg -kg™' group, respectively. The magnification of HE staining and oil red O
staining were 10x and 40x, respectively

400 mg-kg ' HUE AT DL 3 I ob/ob /N RITHE TC 047 A 04 B
FITGKF (1 3), S IEA SR R TR L o - 1 03

PRI, GIEEX AL, B4 oblob NEUIFIE 5 5

FHT TNF-a 1L-6 1 IL-158 (2655 B 0 B Tk, S8 - . £ 021

UL, 400 mg kg ' B8 A8 BB RAE oblob MR o e o1

JFME S TNF-a. IL-6 #1 IL-18 F1&i5 (P<0.001) (& o @ N

4. Mgs R W LR K TT DU ob/ob /N BT g 5 & & &S N
HERFRN 4 R T KT & S & 8

s o g Figure 3 Effect of cordycepin on the contents of TC (A) and
g INER ERE 7%
5 HBEERN oblob /NRATAARE &AM AAEEXE TG (B) in liver tissues of ob/ob mice. The dose of cordycepin

sokok

ESE v b2 group was 400 mg-kg . 7=9, ¥+s. ~P<0.01, “P<0.001
SIE¥ A, BRE /NS IFIEF T SREBP-1c vs control group; “P<0.05, "P<0.01, " P<0.001 vs model group
MR W #E LK) FAS. HMGCR. HMGCS mRNA BL K&

B Control
Hih =B A A S [ GPAM mRNA (£ T & :“;% 201 . E?;ﬂicepm
(P<0.001). SR HILL, 400 mg-ke ' 2 22 0] BB 5t 16 "

£ Fi SREBP-lc. FAS. HMGCR il HMGCS mRNA £2 ] - »

ik, t GPAM mRNA ik [FIREEA T I 1EH SE osf | | e

(Bl 5A). BEAh, 754, S5 IE R ALAEL, M 22 0s

/NBFFIE 9 TNF-o mRNA %5 B 8747 (P<0.01), Fool WM LN

IL-6 A1 IL- 1 mRNA SESv NI E S = § Rt Figure 4 Effect of cordycepin on the expression inflammatory
L, 400 mg'kg_l B 2T DL 2 R TNF-a. IL-6 factors in liver tissues of ob/ob mice. Enzyme-linked immu-

. nosorbent assays (ELISA) were performed. The dose of cordy-
a IL—I,B mRNA E/‘Jﬁji (P<0‘001’ P<0.01, P<0‘05)° cepin group was 400 mg~kg71. n=8, x=*s. *P<0.05, "p<

DL R AR, HBRL ] DU 3 PR E 5 & BOR 48 0.01 vs control group; **P<0.001 vs model group
A [ Control B 3.0 [ Control
< 3.0+ EETS Il Model <Zt El Model
E stk [ Cordycepin & 2549 o B Cordycepin
| 2.5 E
3 ok S 2.0
= 201 g
2 FEREE
2 15 i s gt
& I
g ] 5 1o o
; 1.0 #ith # Bt 2
S osd = 05
§ z u# L
0.0- 0.0-
SREBPIC FAS HMGCR  HMGCS GPAM TNF-a IL-6 IL-18

Figure 5 Effect of cordycepin on mRNA expression of lipids synthesis-related (A) and inflammation-related genes (B) in liver tissues
of ob/ob mice. Livers were harvested after ob/ob mice treated with cordycepin (400 mg -kg ') for 7 weeks. Lipids synthesis-related
and inflammation-related genes were examined by real time PCR. Results were normalized to control gene GAPDH and model group.
n=4-5, x+s. P<0.01, "P<0.001 vs control group; “P<0.05, #P<0.01, “*P<0.001 vs model group
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REAH I DR ) e 3, AT AR ob/ob /N BT AIE A Jt 32
R JAE R 7K

g

VT AR, AN R RIAT S 2 185 B0 A AR
RPN, Wi AR IR . B PR L R BT
% . NAFLD J& — 5 [ 5 2 HRpT N 2 5 %5 DA ¢
IRFAEAR W 2 A AE™ . 143438 (1) NAFLD Zh4 i
FEWF 5T NAFLD &0 L B F & 1l AR 77 NAFLD
2y i R R I EEAE . oblob /N BRI R FE A
BN, BARERE. RS RGO LS %
BT R SR 5, W AR R S NAFLD B3
B A RIFE 3 48 HATE e i I 4 3 R U v i ) R
FEH) C57BL/6) /N R, MR ] DASK s M TR A 3
FL, 0T P R A, 88 R B R R T, T
£ oblob /I B, 1 A I HURE 200 I o AR B R B 2R U
PRS2 (A SR o DR G AR T U K 2 ob/ob
/N NAFLD I1E H B HMUREAT VIR TE, BRI T
B35 T i R  BE AR AR U R

TR 52 BHEL R 24 2 FIR 4 F oblob /N R MLIE T
(3T AE AL FR AR, WS 3452 2 JH 200 F11400 mg-kg '
H B K e L 3E TR oblob /NG K, (HZ2 4
JAAAT 400 mg-kg ' HRERRIH B MARER . &9
d AR N T 23 oblob /N R IR A EL, T
b oblob /NRIRFEMIHE—0 K JE, HUR FK 0 M iR
AR 2R L 0 1 FH A B IS

PRI, o T 2 B K DY A i i S R IR
Toi /N BRLRE 7K S, 38 I e 0 i 2 e, SO R R 1k
B e BB B 5T O ZENLARIRIT FC 7 1, A A e
R R SR R AL R S IR 7 NF-«B iG1, AT i 2
TR B A G 3 R e 3k, 3k BIPURE R 10 B it [F
BE, AHEFAE oblob /N & _E A %3] 400 mg-kg ' HE R
AL DL R 25 i IR, AF R B U 5% B R B R R
HCB IR o5 AR, 00 o 350k PR ) AR BT  GE
TEF P R 598 3 ROE A ¢, T B A0 2 I I W 1 1
FH 0T e 5 4000 1) 6 60 0 G RO DR R A A O, LR AR
X T B — DR SE

AR LRI, SEERY C5TBL/6T N L
5, oblob /NRAMTEH TG WA, HIE ob/ob /)
IR TG 8 EH BT & AT T 5 3
TEH /N RS R RS 2H /N BRUFF I & I iE TG A2 (b 34
52 F M 3 X — IR SR K AT BEN oblob /N R
LA CSTBL/6J i 55t 198 2 ik IRl R Bk AR AEJRE /N B, G
R, SR, o BRI AR A S

TERFIE AT 2R, SEUFIEH M TG S &ETHE. H
P SCHRU RIS, 545 T @R E S CSTBL/6T /MR
FHEL, 257w I tADRH CS7BL/6T /N BRALIE o TC
BT, {5 TG £ 80 W 0 A 8 AR, CS7BL/6)
INERA G B L C5TBL/6) TS 51 oblob /)N R ILTE
H) TG A TC Buk.

[i5] [ 15 TR 45 & 8 1 (sterol regulatory element
binding proteins, SREBPs) /& i 7 JIg Jii & 5 1) - E %
BN T, gt N4 55 SREBP-1 Fl SREBP-2 5 Fift,
SREBP-1 £ KNRNIEE & B SREBP-2 3= 2L 4%
JIEL ] 45 ). SREBP-1 7776 5 il 5 #4944 SREBP-1a
Al SREBP-1c, H:i SREBP-1c 2 H I o ik it 3= 58
T B FC R IAENEIE R & 2R HRPUA T 107 5 A
PN h AT W% ] SREBP-1c it £ kU4, FAS
4 SREBP-lc TUfMHEELR, 21k ZBE4EE A AN
P BEAHEE A A A VR KB R I IR (1 0% e Al
HMGCR AT HMGCS 2 1 #5411 i Py JIH & B A= 4 & B
O PR AU, L Tk K0 B R v A O ] A R
P AR P E A B (R, GPAML RN 2 H
T =S A B DGR R DN, L A R O A =
o 2 el R0 s A A R AR, AT R 2 Bh A L
Hooh = Ea A A T A ST 40 S M U £H 41 9
Gt IR DT AR 1) e 28 m) DL ZE 40 ob/ob /)
B JFF I AR T R AR o 7R HR T A 1l SR A R 3B A R
2 DAL 38 HR R B, HUREER AT DA 2 BRI I 4 4R
SREBP-1c. FAS. HMGCR. HMGCS 1 GPAM mRNA
MIE. HULRT I, HEERRT oblob /N T HENE BT 2
R S 1R AT R 5 A IR 5 & R DG 2k R (1 3%
K.

9% PR G DX 7 200 A g 7 2 ) 36 I e A %
JHF 41 4 A% B BF A4 1) 30 J b e o5 B EAE A, Hop
TNF-o 2 EZIFIEHNEZ —, bTFHotf, mifs
IL-1 M1 IL-6 SN 1174k, I35 W alfig i
JEFHE Ji S i 7 2 T 28 7 80 B 4 A ) AN 1 R 08
IL-6 & —Fh Z T REM A0 AN 7, 76 AT 2 0 1) K
ARk EE EEMEH, ALK IL-6 1
NAFLD JE R 2 00 il FFF A R RE A L 6 B 4R Al 46
FERRFE). IL-15 2 —Fh S 518 1 JRE R A R R 1Y
UMD, BFFCR I IL-18 Al i@ (2 5 B 4 i i)
— AR A R R T, T S B S B A ik 4R
PERIBEIR, 320 S RO AT A PR
L E N NAFLD ob/ob /I B JE [ b A BGEAEH,
BARFRIAE R B 0] DLEACHNE . TNF-a. IL-6 Al
IL-18 . @Bt R B, HUs K nT AR AT



+ 112 -
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ot TNF-a. IL-6 #1 IL-18 mRNA f#i5. b al W
BE R IS T R 2R A OGS R R A, BRI R
JiE AT 7KF, MMT4E NAFLD ob/ob /N §HHE
Bio BEAb, WHUMERS], 5IER AL, BRAH N
BUFF AT 1 1L-6 A1 IL-18 & &8 B 7t &, {H RT-PCR
45 B IR, IL-6 1 IL-18 mRNA #3427,
) T 7 ot R - T B AN S J ek 2 S R 4 s e
HEARE, HHENGE T B — B0 T E s,

ZE bR, MR AT E FEAK oblob /N BRI K
P, BRI RE, R D IR R T R, kR A R
Ni. HELZENT oblob /N NAFLD FIfRYEH Al GE 5
LA G 53 -G BN S E A DG FE R I 0% o AR 1T L L
B 0T 2 i TR A BRI 98 i AH 5 R [N I R A IR TR
BB
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