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Abstract

AIM: To detect tumor necrosis factor-alpha
(TNF-q), interferon-gamma (IFN-y), interleukin-4
(IL-4) and forkhead/winged helix transcription
factor p3 (Foxp3) gene expression of fatty liver
rats under high fat diet and to explore the role of
Th1/Th2 balance and Treg in non-alcoholic fatty
liver disease (NAFLD).

METHODS: Sprague-Dawley rats, after one-week
normal diet, were randomly divided into two
groups: the normal group (treated with normal
diet, n = 20) and the high fat diet group (treated
with high fat diet, n = 20). The rats were all killed
at the eighth and sixteenth week, respectively.
TNF-q, IFN-y, IL-4 and Foxp3 gene expression
were detected using real time PCR and pathologi-
cal changes in liver tissues were recorded.

RESULTS: After high fat diet for 8 weeks,

liver became remarkably steatotic, but with-
out significant inflammatory changes. IFN-y
mRNA and IL-4 mRNA had no significant
change compared with the normal group, and
TNF-oo mRNA increased slightly but without
statistical significance. The ct value of Foxp3
mRNA was significantly higher than normal
(26.12 + 0.69 vs 24.22 £ 0.62, P < 0.05). After
high fat diet for 16 weeks, severe fatty liver,
inflammatory cell infiltration and hepatocyte
necrosis were observed in high fat diet rats.
Both of IFN-y mRNA and TNF-o mRNA were
increased significantly (ct value: 24.52 + 0.87 vs
29.94 +1.44, 24.31 + 1.13 vs 28.88 + 1.95, both P
< 0.05). IL-4 mRNA was not significantly dif-
ferent from the normal group. Foxp3 mRNA
was decreased significantly compared with
both normal group and high fat diet group
at wk 8 (ct value: 32.57 £ 1.54 vs 24.29 + 1.08,
26.12 + 0.69, both P < 0.05).

CONCLUSION: Decreased expression of Foxp3
mRNA and Treg in rat livers may play a key role
in development of NAFLD. The combined effect
of IFN-y and TNF-a aggravates liver inflamma-
tory injury.
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BHY: 3R TH 8 a0 je L AETh1/Th2fTreg e
3F 78 A5 M s B AT 9% (nonalcoholic fatty liver
disease, NAFLD) & J&#UH] # 89 & 3.

Fik: SDXAEFRAEL wkia, AL A E
W = 20)Fe S AE SRR (n = 20). EFHEK
BB AAFR IS, & 8RR 4L v & g4 At
BRI RIHS. 168 5t KA. VLR
AR A IREL PR, R OB E EPCRA A AT IR
TNF-o. IFN-y. IL-4f=Foxp3#) & B £ ik .
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HEE: Zg s wkk RIF @I is by LA 2,
TR K EAE, IFN-y, 1L-4EHFEag AR
F A5 EFAE L B T4, TNF-o45 7t
&, 12 sit F &L, Foxp3 mRNA# &k
AE 4RI R AR (A 26.121+0.69 vs 24.22+
0.62, P<0.05). ZM54kR216 wkX &5 i AT
2, X5 R, IFN-y#TNF-a sk H R iA ¥ B %
& (ctil: 24.52+0.87 vs 29.94+1.44, 2431
+1.13 vs 28.88£1.95, #P<0.05), IL-45 E#
LAAR LA B 2 F AL, Foxp3 A B R A& B
40 Fo 3 BE AR RS wkit 3 B E e AK(ctf: 32.57
+1.54 vs 24.2941.08, 26.12£0.69, P<0.05).

8 SRR K RATMEFoxp3 A= Tregk ik i,
VTR SRR ENAFLDA 4 Xkt & 2 1
#. IFN-yfe TNF-a#g B o4E A m & T AT IR 49
KAEP.

XE&13: BERF AT, Thl/Th2; PERFEE F-o; T
F-yv; BAE-4; WLEBS; FHHETHE

bk, BRBX, BROFEE, SHES, DRAERE, SRX. DReHE. THED
MR B AR IDEBEIEIEM M RERDHT L. HFREA
7R 2008; 16(18): 1962-1968
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AP RS M HR W5 14 BT 9 (non-alcoholic fatty liver
disease, NAFLD) &1 P s (1) &5 WL IR KL, 34F
KB i . DAERIBFEA R, sl
U7 I A — ol AR5, AEL R 0 90 RS 1 T M
T % (non-alcoholic steatohepatitis, NASH){/5AJ
B0 BT AL . BRSSO A
AT, Wong et al*x} [ Py 8ORINAFLD &4 i 41
ZUR AT RN, Horh 284 S 2 B Atk e i 1, 52
A7 £ R R PR I 4% . 3 U0 W Pl 1 B I T 5
THERE R NRITPEIF 2, 5 HHTX TNASHA )
IRASHLEIIA 52 435, CD4™ T4 Bh 41 H(Th)
e TSP G B U T A D, AR G s F 4 e PR
FANE, 43 AThl. Th240 V7Y, Thi4i g 3= 28
SYUAIL-2 TFN-y. TNF-aZ5 41X+, HATHR
AT NAE S, Th2 g Ji 3 22 73 WAL-4 IL-6+
IL-1055 41 g F -y, B/, LA
U RN, Thl/Th2 ) RAG R RAE SN P R 4% T
FEREM, HHETENASH 1 RIE LD,
FPETHI I (CD4", CD25" regulatory T cell, Treg),
21T AN FEIC DA™ TANMI5%-10%, B A 1R5R ) %
PednlfE Y, ZENAFLDH 5% i A DL IE.
M 3k# 3 (forkhead/winged helix transcription
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factor p3, Foxp3) /& FOX & [ KR A 2 —, 1%
KILT-CDA'CD25 i PET4l I, fETreglI4s 5
PEARAE, W Treg & & AR FE DhAE M) T2 0
AHFSTIE T 9 5 B PCRALAKM Th1/ Th248
A -FIFN-y. TNF-a. TL-4LL K& Foxp3£E i i AT
JHAZA B KIS, B RN AFL DI R
o e AR AL, BFSUT 4 B 4h iV #F Th1/Th2 /1
TregfENAFLD A3 WL (1755 .

1 SRIRSE

1.1 A4 fd 5 & SDK B H R T il S50 3))
Yirpo R, R E220430 g, Wik KR, Taq
DNAZGEE . 51RO AR L ERER th il K2
1K 22 FE ARy A PR 2w (7 ) S k. JIE v e oy
W R R R B A Fl 42 it ABI-7300 Real-
time I3 56 [ ABIA 5] 77 i, AR YA R B0
LA A P22 A 4 26 [ Sigma s /) 77 i, X W-
SOANE AR 77 #(Vortex) Hy LIV pU A3 2 )
e,

1.2 7 ik SR K RUE R ISR wkig, BEALSY A 1E
Wl = 20)M E IR Bl = 20). 1EHARR
DA S b L, i T 2 DA v R R (88 %
BRI 109655 iH1-+2 %0 JH [ B I 5%, 51256 K R
WFRT ARG 5, s il S AT AT, 364
U, I 12 h, H A RTOK, 3-4 1/,
1.2.1 AR E o )m  2Md SLINERS. 16)8 0
b Ak ZE 1 W 2 A0 i IR A R B R I
AL ALZR, 13 LU 1 AR [ o s A A
WD), HES, S8 N S Bk, A
JIE 7 PR, AR JHE /0 ik oy 5 IR O A B A
ML ELAE 0. <173+ 1/3-2/3+ >2/3 %5 BT AL
WiAZ4Y M () () (HH) (1), IEE|(+H)EL L
&, W IR ) — PUE AV R ORAT-
1.2.2 PCRiX3&: (1)PCRIRE FT TR 71 6 iy 5 X i
% Buffer, 5X £ = PCR Buffer, Taqi{§, dINTPs,
MMLYV, DEPCAbFEIK, ddH,0, Fii55IMIF, R
FIPIR, TaqMantREF 4Lk, #4175 907
B W1, SuFAMAEH, 3" TAMRA & 11,
(2)PCRIAE 5T A AE £ XIS FEM P H10.1%
DEPCI/KIEE A, R H K E Kk, 7F T
100°C¥#5 1 B as B8 M/K MU Ex, 150°CHE
¥, 4 hel b5 L — kP96 AL AP C R AR
MBCEE 3B W B, TRIzol. &4 SRR,
750 mL/LZEE( 5 DEPCALEL K N3 £ (57K
LTIV s RIS W) 2 AUV RAR AR b PR
BUVH I S30 min. (3K TRIzolk i IE

AR A 0

B TNASHA #
oM i B BT R A
R MR 4 AL
Fa BF AL AL 8 F
BB, A F
NAFLD# & #
ik 4 B, Bk
NASHM It £ 5%
B HUH) VA B e
AT 7 & i A % BT
B 8. Thl/
Th2F= 248 % 4a e
B F W % % #5 B
Treg £ 1% B 7
SR IE
F) A8 FAL.
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l@ £84 ‘ x® 1 SHREFERNS RS
Pacifico et al & 3L
NASH #j g i )L

F P AThl %
40 feL B F IFN-y

TNF-a k& &,
IL-45 E% L&
I A
1. FFER —AF
W REET, Li
et al X I & Rg ik
£ ST A2 I IR A 22
B R IE R AR A
FF, NKT 20 fmk,
YAz A AT H AL
A #NAFLDAF 4
2 Thm o FeTreg
P3P RGE SN

Cytokine/BiER Forward(5'-3')5'TE[@3 |4 Reverse(5'-3'13' 2[5 |47 Prob(5'-3' )34 RE5

IFN—y GCGTCCCAAGAAGCAGAATGA TCCGTGTGGACGAATCATCA CACCACAATCCGCAACTGATTCTC
TNF-a GCCTGCTGACCCCACTGAT TCCGGACAACTCCCAGTGA CGCTGAGTGGCTGTCGTTITG

IL-4 ACTCCATGCACCGAGATGTTT  CTGGAAGCCCTGCAGATGAG TACCAGACGTCCTTACGGCAACAAG
Foxp3 TCATCACCGAACGCTTTGC GGGCACCTTGACGAAGCA CCCGCGCAAGTGGCAGAACA

1 SIEIRE16 Wk REREFAR(HEZRE x 200).

AL IR K BT H K R RNA, B+
JE MIA20 pL DEPCALFE/K, #fFRNA, -80°C K
i, RAFRE . B AR S RN ARE A T3
B, RNARZRUIT: 5 X ¥k Buffer 1514
F 0.4 uL, F51%R 0.4 uL, dNTPs 0.2 pL, i¥i%%
SEEEMMLYV 1 uL, DEPCAEFE/K10 uL, RNABR
4 uL, BAARR20 uL. RV 37°C 1 hy 95C 5
min.
1.2.3 FQ-PCRE . i % 4f fIc DNAZEITPCR
P8, 844 R R 5X PCR Buffer 10 pL, #b 1
WESIWIF 0.5 uL, Z8 RUFS IR 0.5 uL, dNTPs 0.5
uL, P6HEF0.5 uL, TaqhEl pL, ddH,07K32 ulL,
cDNAMERRS uL, S AR50 uL. #7188 44F: 50°C 2
min, 93°C 15 min, 404G, Kb K H A H
i A (ABI Prism 7300 SDS Software) 73 #T.
AN ) B (R A e (i) S5 IR 4R 75 D
B BATAE LM G R, ctfEB/D, iR+ DAL
[

Seit AT KAISPSSILOMAF S i, i
E%E Hmean®SD, KA J5 2 40 ¥7,
P<0.05H B EMZER.

2 £R

2.1 BfRAk R A I AT R 2 T A 6L R, IE
(PN RSO W) ) RS p e S N
SikiEW e, 11 XEYR, I RGEEE, T
AR TCAR PERIAGE, To W) R RAE AN R, il
P8 wicoK BUTH 4R B A A2 W5t 23 a7 2 1

SHL 3R RIBNFRRIE (). (+H) (++4),
80% K BUIA 2 IR i T2 Wibs itk JF /N 464 5¢
B 1K JCI B T Py mT kSR
RN BE R TR I 7 S W R, A VB A v TR
G PRI A AR T AR 1, JH SRR e R, TH- i e IR
S, TCH R SRE R, IR TTC AR k. IR T
16 wkoK SUIR AT B S5, K BRUIR D7 R 340 4
(+++), 100%K B BINE T 12 WiksdE, 1755 1X
WD A5 98 AN IR, /S i o A P T
DL 3 Y6 R /N B Y6 AR PR 7 9 I R, by L
NV A R T A0 I 0 A e, T AL A AR
HE, SREA IR B B, 2 DU L Al R
b, I RFRTC LT 44 (K1),

2.2 IFN-y, IL-44=TNF-o 2k B JE I 20 2R 84 ik
I FH 26 58 P CREEAAL MK S ZAIFN-y,
IL-4 M TNF-a kK& IE, SRR 1 ctfE 5 145
BRI 4e 45 DU R B P R e G R, iR 5
N2, ctEBR. S50, SR8 wkiit
1 ZUFN-y mRNA. IL-4 mRNA fjctf 55 1% 41
e {8 2 25 5 (P>0.05), TNF-o. mRNA[F]ct{H K 1F
AR, FIEG 22 L (P>0.05), R iR
8 wkifIFZLZUFN-y mRNA. 1L-4 mRNAJf]
KB 5HIEFALE LY B2, TNF-a mRNA
FIEME T . R 16 wkist K BT 20 ZAIFN-y
mRNA. TNF-a mRNA[ctfi L 5 41 5 2% b
fi(P<0.05), IL-4 mRNAL [EH 4 ELAE W] 2
AAk(P>0.05), RIAFARIK 16 wkif FFIETFN-y
mRNA L5 TNF-o0 mRNAZ X W& T, X
70 LAl PR G 3, P41 200 T4 R 40 i IR 1
IFN-y mRNA. TNF-o mRNAW B3k, mirefg
JU5 M BT 28 JPIFN-y mRNA. TNF-o mRNA 4 2% %
ik, Wit —#F SNASHI R AR eG4 53
IR (K2, K2A-F).

2.3 B ARRE BIF K R Th1/Th2%m i B F &
Py ok RS R BoR, mEES wk
IFN-y/1L-4[cttb{H 40.954+0.11, IEH4141.01
+0.17, W2 M Z R TG 245 L(@P>0.05); &
fEK 16 wk IFN-y/IL-4(f]ctEb{E 40.80+0.05,
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5B8E SB16/E
EFA SiEMRA EHA =isRRA
IFN—y 29.81+253 28.08+374  29.94+1.44 2452 +0.87
TNF-a  28.36+3.43 2691+285  28.88+1.95 24.31+1.13
IL-4 29.89+3.49 2958+3.26  31.36+1.96 30.99+3.74
Foxp3 24.22 +0.62 26.12+0.69  24.29x1.08 32.57 +1.54

EH4180.96+0.08, L8124k HE, P42 1]
ZESEH G L(P<0.05), FERFIRICE 16 wk
IFN-y/IL-4 /) ct LR 55 1B W A LR W] B R R 3%
HNASHI TFN-y [ 5 P 41k BH Wl iy T IL-4, 1X 5
HICD4" T ARG 1A Th WAL/ b, TH1 R
PRI L NASHIP) A e B UAH .

2.4 ZIEA R g AT K R Foxp3 mRNAZ Tregfe
FF2B 2R 04 ik SER S5 BRI, iR 8 wkliH
HZAFoxp3 mRNAFKILEIE T 4 EFK, ctff
Iy h24.224+0.62H126.12+0.69, Ziil 2@ ab 3
A2 X(P<0.05). millFikEr16 wkitHF4121Foxp3
mRNAZ 5 1EH A RIS wkinh AH ELAL
FIEY) B H R, ctffih32.57+1.54, Geil2-ub B
B B33 X (P<0.05). R TregfEAEWIRGPER
U7 JEFG 1100 e R v 2 B B BTG, NASHIR
B Sub S, IR R AR TRRG P i 0 s SR
R ZU 05 A — AN E 2R (R 2, KI2G-H).

3 111E
1986 FEMosmann ef a/4& i Thal Mo i) 2025 LAk,
Thl/Th2 KA {E 5 S B M« Mgl 980k
SETR IS 32 2 FE AL, Matsuda et al”'%t 45
ARG IR G BB RIS BT A5 1B G 1)
S AHLE, Thl/Th2 He(E B 8 FEAIK, B Th20e 3
BRJE BESE R A 5% i Falasca et al' W5t Kk
W, AR 4 R B AL A A B I b Al DA
Th1 40 M R 7 AR A, (3 JH U 28 S0 A 40
i, /R Thl/Th2 ki 518w o5, (HH
HiTh1/Th2/ENASHHRE FL/b. i A, Pacifico
et al""WE9Y R DL AT N A SHIFAE P )L 35 ifn
IFN-y. TNF-a 2% 75, H5HOMA-IR. JiER
FARPURIEAN DS, HEMTh IR ALRE 512 20
Ry E L. AL = & T SN ASHUR I Hh JHF
FIETha i 7 A S 0 ILRE, K NASH
A B R PR 2 AR A P9 16 2 B[R], It LARF 9 1%
P R R R I AL A R L

AW S i 5 ' 58 P CRE A I & JR IR
R BT IEIFN-y. TNF-aRIIL-4[() 5L K %0k, 45
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BB KRR &8 wk)a H LR 7 RE, HTFIE
TNF-o kit R R TA L0 IE & AR A T, 2%
Giib 2 X, IFN-y. IL-4%A7 W W28k, ANA7AE
Th1/Th22KkA5, 15 B Thgi M AL 155 5 16 107 430
AR IR 2R, 1 i PR 00 I PR Ak R RN T
AN T G v B, Li et al'"™ N m R IR
I A LE (9 S R G5, B FENK TN
TN, NK T M8 /0. NK T A 7E 5% R
SR SOy, NKTAH Mo /b ] fl T h 4 A 1)
ThUEHRETAL, 3 R A1 FIFN-y. TNF-a
2 A i 105 Tk Y, Pacifico er al'MIAN AT
JHA497 PR e LB £ 40 6 P PRI TE Ny ™ B 38 T
ORI, IR0 25 ) SCRE ik #ie.

21 M R 72 JFPAIE 58— 2T o ) EE R 351
FRCE L6 wkim, FATT S 25 5 o K BT
I R R A4 S PR 7 e PFE A A, U 6 4 i
K- FIFN-y. TNF-ok M1k 3w T IE W 41,
FERNASHIR A 5 K i 1) 4E R A TFN-y.
TNF-a /3 A5 K &R, TFN-y&— /N 58 ) G 5
TG A0 M DR 7, RT LSO A, A n e
DR 7 FH4RC T BB, 00 R 4 i SRk R B 47,
I 755 P9 R4t RSP L4 i EMHC T 26 57
TRIE, BATE 5 RIS Ik o A 15 Ak 8 B A
FHUT. Z ISR W, TNF-oENASH A % [ 5%
HK 2, /£ Yang er al'”' F1Guebre-Xabier e a5k
5 R I SZLP SRS FFATTNF-a K iRk, H
J2 TR ) K P B TNF-ou, IR B TE 35 KR
{0 JFF 8 0 2 AN T, 3 B RS PR W e o 4 o
JIE6E TN F -ou B 4 114 S50 2 1 {1 206 F 403407, 52 56
gt B TUR I, TR EER RIS, IFN-yid
3, 1M Smith er al” " "WF7T & BILIFN-y 5 1 T T
XPTNFHE I RO AE G n. Br LA VF ZTFN-y A
TNF-aJBESE R INE 7 IF8i0. whocds ik
W, 40 i D IFN-y. TNF-afENASH A I it 3
BEH].

AV G R EoR, SERELe wk, £
FEEHTh2 40 i 43 3 R TL -4 3% [N 3R A8 3 I AR
1k, TFN-y/IL-4%505 10 EAs W S5 T, 325 P

WA # & 5

A L@ i FQ-PCR
£ F#MNAFLD
AT 28 2 TNF-a s
IFN-y. IL-4.
Foxp3#y A H £
B, HREAT
Th1/Th2 % 2 %0 A2
B F W % %
TregZ£NAFLD %
R AR
YR
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iR EE A 250k Delta Rn s Cycle B 350 « Delta Rn s Cycle
5 ok
AT R 240 K 300K
ANAFLD % i 200K 250K
KE#AZ T, Treg c c
Foh 2 AT R & 160 K £ 200K
RELITRN 8 120K 2 150k
#. NASHBThes & - 2
ek @ Thl & 80K 100 K
BRI AR, Th/ 40K 50K
Th2 % #, Th13% 0K | s = - 0 K== LS
P K mp B F K -40 K K
Ak, FoliEat 12345678 910111213141c516171519202122 BUB BT BHN3NNBHIB(37B84 12345678910 UDB1 BT 80ANBA 5678 BN BHS BIBH40
. ycle Number Cycle Number
J T 2h 4 3 H A
FHERAETregk c450 K Delta Rn vs Cycle 400 K Delta Rn vs Cycle
&
#, P Th1/Th2 ‘3‘28 E 350K
T BRI T4, A7 300K 300 K
B AR K fm p B F & g 250K
: 250 K 200 K
ik, 7T HRA [T §200 K 2
NAFLD#t 42 64 4§ 150 K 8 150K
. 100 K 100 K
50K 50 K
0K [==— — (K=
0K 3456789 NIRBH5ETBENAL DAL KTBBNANTHS KT BHA 0K 745678 90U UBH B6UBEA 2 BAB SRRV TFHERTESA
Cycle Number Cycle Number
E 450 K Delta Rn vs Cycle F 400K Delta Rn s Cycle
400 K 350 K
350 K 300 K
s
8 8 200K 7
£ 200K T /
2 150K 150 K
100 K 100 K
50 K - 50 K g
0K = —_— oKk —
-50 K S0 K L=
123456789010RBAIS6I7BIONA2 8425 57282 NANBH BH37B34 123456789101112314151617181920212 32425 67 B8BNANBHB(TBH4
Cycle Number Cycle Number
G 600K Delta Rn vs Cycle H 800 K Delta Rn vs Cycle
500 K 700 K
400 K 600K
s & 500K
& 300K : £ 400K
o i 3
S 200K /, 300 K
100 K it 200 K
S 100 K
0 Kl e 0K[= ==
-100 K -100 K

12345678910111213141516171819202122 232425 262728293031 323334353637 383940
Cycle Number

123456780910111213141516171819202122 2425 2627 282930313233 34353637 383940
Cycle Number

2 TNF-o mRNA, IFN—y mRNA, IL.-4 mRNAFOFoxp3 mRNAB)/IH I8HHLL. A: ZB58/ETNF—o mRNA; B: Z516/HTNF-a
mRNA; C: %SEJIFN—Y mRNA; D: %16J§JIFN—Y mRNA; E: Z8/EIL—4 mRNA; F: 816/FIL—4 mRNA; G: %SEJFOXIﬁ

mRNA; H: 2516 ffFoxp3 mRNA.

CD4" THEBh A Mt m Th1EA#E 534K, Th1/Th2
Lol i, SEIRTHIPR AN 2. X 55 SCikoE —
. Pacifico et al' K AE K )L ANE B L 1ML
HIL-4 30 [FAE B A B 8 22 e, AR )L afi v
[IIFN-y 2 2% T 5. Kremer e al/™ & B/ &g i
JHAE YT con AJIUS FFAETh1 8 15 28 (T-bet) &2
F L, MTh2i 75 88 GATA-352 20, T-bet/e
TFN-y 2 A PR e S s 711, R IR AIRITL -4 TL-555
Th2R 40 PR 7 (17 A, L RERE 20 Ak 1R 2850 1
Th2F1 C 584/ b I Th2idi 46 4 Thi, A Th12£41
H PR AR 38N 2. S 4b, Sierra et al™ K Bl (n-3)-

(n-6) AN FG 07 1R vT DA FE 4 Th 48 1 731k,
A G 58 YT DRI IL- 1043 WA 38 I, M R 541 48

YEH. Viardot et a/* W58 S AN ME IR & 22 m
SFTARALSE 1 Th2 WA/ 4k, BEAKTh1/Th2 (e
RAFPURAF . IR LR FT 45 R Ui A Th1/Th2 21,
Thi R EN A SHA I I B EHLH], WA
WHAZ N, M 28 4h i R 7o b, mT e B
DINEREAT IR E S

H 1T, £ 5 Treg/ENAFLD &5 AL (1 i
FOD WARE. BATH L 45 R Bos B i
wk+ 16 wk K FUFFIE I Foxp3 mRNAZEIE Y W]
Fef%, H16 wkibf 5288 AL, Foxp3 mRNA
I B BRAR, XU fENAFLDYR SR 22 i,
Foxp3 mRNAZRIA W5 B H 2 I B L6
Baam . WESTIE I Foxp3 mRNA 5 Tregff) 2k 4%
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