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The effects of retinoic acid on the expression of y-butyrobetaine
dioxygenase and carnitine biosynthesis in rat hepatocellular carcinoma cells
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Abstract: To study the gene expression of y-butyrobetainedioxygenase (y-BBD) in primary hepatocellular carcinoma and the
effect of retinoic acid on the expression of y-BBD in rat hepatoma cells. A DEN-induced primary hepatocellular carcinoma
model was established in vivo and a rat hepatoma cells (RH-35 cells) was treated with 1 wmol/L 13-cis-retinoic acid (13-
cis-RA) in vitro. In DEN-induced primary hepatocellular carcinoma model,the Sprague Dawley rats received intraperitoneal
injections of diethylnitrosamine (DEN) at 50 mg/kg body weight once a week. The expression levels of y-BBD and retinoid x
receptor gamma ( RXRy) were measured by western blotting and real-time PCR in DEN-induced primary hepatocellular car-
cinoma and RH-35 cells treated with 13-cis-RA , respectively. The cell cycle of RH-35 cells treated with retinoic acid was ana-
lyzed by flow cytometry. Compared with those of control group, the mRNA abundance and protein expression levels of y-BBD
and RXRy were significantly low in DEN-induced primary hepatocellular carcinoma. However, compared with those of control
group,the mRNA abundance and protein expression levels of y-BBD and RXRy were significantly high in RH-35 cells which
were treated with retinoic acid for 48 hours. Furthermore , RH-35 cells treated with retinoic acid for 48 hours were significantly

arrested in G1 phase. These results indicated that the expression levels of y-BBD and RXRy were significantly down-regulated
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in DEN-induced primary hepatocellular carcinoma, and that the 13-cis-RA could induce and up-regulate the expression of

RXRy and y-BBD in RH-35 cells. This suggests that the effect of 13-cis-RA on the expression of y-BBD may promote the

synthesis of carnitine in rat hepatocellular carcinoma cells.

Key words: retinoic acid ; y-butyrobetainedioxygenase ;retinoid x receptors ; hepatocarcinoma ; carnitine biosynthesis

L #E R (retinoic acid, RA) 2 RIRAEAFK A 1F
HFL AP AR A TS VAT A ), B A A
B iR (all-trans-retinoic acid,atRA) 9-Ji =0 % (9-
cis-retinoic acid,9-cis-RA ) Fl1 13-l #0258 (13 -cis-
retinoic acid, 13-cis-RA) =Fp ik, =& v A 5%
AF L RA AU O, ZE AR Y o A
FEAEH WK B, 4 R X 32K (retinoid x
receptors , RXRs ) 5 it 4801k ) il K 38 58 80T 400 32 A4
( peroxisome proliferator-activated receptors, PPARs )
JITE JC S5 05— SR AT AR A 1 v & 3 o AR
HIN . FEMEEL B ¥k P, RXRs 4245 RXRa, RXRB
I RXRy = Fh Y 9-cis-RA & RXRs 1Y KRB
LN

L-PYSTE ELAZ AN i 107 12 e A g e 5 A
ATECER AR T, 32 B T BE AR Sy BAORE T AL IR
W is B2k b 3R 4T B-4 Ak, EMFLsh b, =
SRR 2 B A T A AR EA B B A -
T IEF SRR AU 42 i ( y-butyrobetainedioxygenase , y-
BBD,EC 1. 14. 11. 1) J2& R BURLA P BsA= 1 5 g A
H— AN T A OCHE , 32 B A T IR rh AL - THR
) LY or R SR A . BIFSE & BH, y-BBD
PR R0 ) L- A B0 A= 1B T AR 7 1R 1Y)
Fean A T L XL 5T W, y-BBD 75K
RN JFE I A T A 1 52 07 XoF PR 65 S % g 7 S A
SRR AR

P43, IR A A A B S ) i A0 i g AR
G000 i H Z2 WHE T C % B RA REHE 9 A5 7 R 2>
fARagst " (E R, y-BBD Y 3 05 75 AT 9 40 L Y
JE A BEAR AR 5 M 5 2 R 52 RA 2R H i
AN TEHE . AW H T 2 3 WA BE ( diethylnitro-
samine , DEN ) 37 B & PR I AR 3l 3 west-
ern blotting SFHARWIFY 1 FHE A ZH 4 y-BBD 11
LRIk BRI T 13-cis-RA %F K UG 41 il y-BBD
LR FEIR 2, S T B RA X 98 40 A6 PR A 65
10 52 M AL BRI AR
1 RS NER
1.1 SEIG4HAR

RH-35 & U8 40 it ( KCB 92022Y]) , Ity T

FEIRFBe B B sh k5 A .
1.2 LIz

B Sprague Dawley (SD) ¢ R, 13 T B W EE
K SPF 52 ) by, s A P VF Al HIE S : SCXK
(¥1) K2015-0002 , F14) & F4 JIE 2 :53004100000036 ,
1.3 X7

N-Nitrosodiethylamine ( sigma, NO756 ) ;13-cis-RA
(sigma, R3255) ; DMEM, High Glucose , GlutaMAX™ |
Pyruvate ( Gibco, 10569010 ) ; Jig 4~ IfiL & ( Gibeo,
10270106) ;0. 25% Jifi & 1 W-EDTA 35 4k i ( 22 3¢
%,T1300) ;1 x PBS 2k (PH7.2 ~7.4) (RHEE,
P1020) ; RIPA 25 240 Jifg ¢ fiff ¥ (3% 36 52, RO010) 5
BCA A ERIRF & (KAR,PA115) ; Anti-Actin an-
tibody (SAB,21338) ; Anti-Gamma-Butyrobetaine Diox-
ygenase antibody ( abcam, ah96348 ) ; Anti-Retinoid X
Receptor Gamma antibody ( abcam, ab53162 ) ; Goat
Anti-Rabbit IgG-Hrp conjugated ( SAB, 13012 ) ; Pro-
light HRP {2 & S 4G 350 ( RAR, PAL12) ; 40 Jifg
J1 3R 55 240 A 3R] A (38 s K, €1052) 5 3 Yy
HZLUE RNA $2 G & (RAR, DP413) ; TRNzolA
BV RNA 2 Bk 57) ( R 4R, DP421 ) ; Recombinant
DNase I1( 5 4= %y, 2270A) ; RevertAid H Minus First
Strand ¢cDNA Synthesis Kit ( Thermo , K1632 ) ; LightCycl-
er® 480 SYBR Green I Master( Roche ,04707516001) .
1.4 g2

Jitd e 3 i X 40 A 23 38 T A il ( Partec, 18
) s Pl B R 4 1 | (BDT, & [H) 5 4k 2% %0k
A% F 8¢ (Bio-Rad, £ [5]) ; SEH 92Ot € 5 PCR X
( ABI7300, 25[H]) .
2 KWHE
2.1 DEN &=

40 HUfEPE SD KR, AT 160 ~ 180 g, 3 R P47
I 4 KJa, HEHLor R IR AL (n = 20) FIE #XF
MR (n =20) . 7EH MIRE OKEER T, AR 2H
JEE TR 50 meg/kg /3 ST PE DEN'™ AR — 5 IE %
Xif RRZH I JE 132 438 0. 9% NaCl %W, 43 )8 — 1k, DEN
5 BB A T8 1 JC 1], 45 0 J Ak 28— HOR B,
B LS I RB AL A T U 00, 22 16 J) e i Ay



Vol. 31 i i 45 5« AL PO R BT R - T S RSB0 42l 4 3 18 % PR Wl 5 B ET 5 ) 1793

DL/ YIS
2.2 BF4HZR HE 3t

JHLHZUH (10% ) WP [ 5 67K A s 42 38 4]
TR E R E R A - L (HE ) Yt 65 0
LU A A 25 AR Ak
2.3 ‘mRaiESE

FHEr 10% JIA4F 1 3% i DMEM F 5% CO, .37 °C
S ARG S RU-35 4, FR40fAE 25 em® H
ARSI S, 7 L gR T 1 x PBS &2
Wi (pH7.2 ~7.4,0.01 mmol/L) ¥ Y& 41 M 5 v, il
A1 mL 0. 25% [ I E§-EDTA S5 40, 7 K &84
AR B BRI AR R A0 T 35 SR AT A R RS
SEEPINA 2 mL 58 e RE 3R 52 R TH k. F AR il
THALAN A 2] 50 mL Z5.0 4 1000 rpm 5.0 5
min, F- WL, IIA 13 mL 58 255 35 391 k3T
5], PR A R 2 6 FLARER 25 em® B RISIRG 7
MRS, BRI T 80% 22 47 ), W ¥ il b B 21
Y AE 8 35 B b oA 13-cis-RA i L2 Hk BiE R 1
pmol/ L1 Sl e 28 41 i 6 1 37 3 v o L4k 8
Fo
2.4 XN E 248 A E #A

PRI PR (n =3) F 13-cis-RA 4b P A BT
TEANML 48 h e, ST IR A0 (n =3) —E DL PI 2R
Yk A AR ST RH-35 41 i A9 40 i &) 40 15 A
JITA A PR AR R I, 48 PBS I MUR AT
A1 mL vKIBTIA ) 70% £ ,4 CEE 12 ~24 h,
AR PBS PR e N A 2 41 i A 391 5 40 i oA T
G 751 5 10 P A3 B A T ) e 1) LA T i e £
0.5 mL,37 “CEEGHRA 30 min, = 20 i 4S04l
FEo AT DNA & 5 A4 i S5 I dE R
2.5 FBARENTE AR y-BBD #1 RXRy #iF K

i@ 1t Western blotting 7 R X} DEN 75 /& 19 - J&
BEHIZH (n = 12) (IEH FHLIS IR (n = 13) 1) y-
BBD il RXRy (8 [ £ kK 4700 . 2 57
MAFRAEFE 12 h(n=8) 24 h(n=8)F148 h(n =8)
JEPEHL RA ALERLLANXT FRZH (n =24) 4 B8R 11, 38
i western blotting 3 R Xt v-BBD Fll RXRy 445 H %
RACEHEATINE o JFZH 24 RIPA 136 BH 5 4 20 mg
T 150 ~250 pL 41 240 f 24 i, 6 FLAR 355 35 1T
Y AR FE LA A 150 ~250 Wl S5 i S T 20
JHL, SRR R 25 B0 5 B BCA 05 B8R 1 ik
o U 35 pg MR AR T 12% 7 B iE 5%

WA h 34T SDS-PAGE Lk, >k HI2E T 5 R 4%
SEEFFEAR PVDF IR L 505 5% B U
VST =AM T 36 2 h FehT ARyl A5 i A &
I PT4 CIE L7, FHE 1%cTween-20 F{ TBS-T I
3UCGHMA TTHE(1:10 000) % i 2 h, H] TBS
VR 2 K, BFR 10 min, FAR 22 OG0 5 Tm-
age-Pro Plus6. 0 [E§ 53 B 35 A4 2647 K BE 43 #T , LA B-
actin {F R S TARXT 8 1 AT o
2.6 EEFHE=E PCR HARHEM v-BBD #1 RXRy
HRIKTEHRIE

i1 real-time PCR £ R X} DEN % % (1) IF- a2 4
RIZH (n =12) JEH TSI (n = 13) /) y-BBD
F1RXRy By mRNA kKA . 43 0l 7640
WAL I 24 h(n=8) F148 h(n =8) J5HEH RA 4k
FEAH AN ABZH (n = 16) 408 & RNA, #8 i3 real-time
PCR 45 AR %} y-BBD Fl RXRy B mRNA 3 ik /K i
TINE . B RNA SRR S 42 4 RNA 2
W S U I B A T4 S5 3R AL RNA 42 3
% TRNzol-A " 5 RNA $2HUA70 & B0 B T# AR
JIT A L RNA R 5 5 FH B R B J v vk 4 o 1, Bl
Ja st  H DNAase 1 JHfLFEH 20 DNA, & RNA #
BB 5% RevertAid H Minus First Strand ¢cDNA
Synthesis Kit 32071 &2 U I A5 452 V4 JH- 40 L 9 1) mR-
NA ¥ 5% 56 i ¢cDNA,20 WL 33604 5% AR & oA
RNA £t 2 pg 1 pL i@ 514 Oligo (dT) 4o Iy
cDNA ¥ Wi 2 %€ 48 J5 #% LightCycler® 480 SYBR
Green I Master B 5118 3Bl PCR Wik £ ,20
RLPCR & R h 5| W) 29 B2 4 0.5 pmol/L
cDNA BAR AN 70 ng, BFAMAEARZ DM 3 A P47 I
Mo PCR v £514:95 C AR 1E 10 min,95 °C A% {4
5 min,60 ~62 °C3E & 10 5,72 °C 4441 30 s, fGHF 45
o PCR W ZEHR , L) B-actin fE N2, FH 2724
JE B 7 0] B PR 3R GR 7 W 3R AT A N E A AT B-
actin y-BBD I RXRy 15[ #5753 1,
2.7 FUHEREHE

K HI SPSS22. 0 A3 A T Geit22 o, S g 4
VISE A + bRifE 25 o, 4110 B BECR H o 4G 56 Bl H
NZE 225017, P <0.05 HESAGITFE L,
3 KR
3.1 DENFZXREXMIE

FEHEZ DEN 452577 2 R B, K BRFRIEAY A1
LT 12 JE i b 1 B AR Ak R 2k L ROk
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* 1 PCR R AERBSI LY

Table 1 Primers and conditions used in the PCR reactions

18 kOB EE N , 3
B 5140791 IR ] IR U RN
. Annealing Lo . .
Gene Prime sequence Extension time Number of cycle Amplicon size(bp)
temperature

. 5'GTGGGCCGCTCTAGGCACCAAS'
B-actin 5'CTCTTTGATGTCACGCACGATTTC3’ 62 30s = 340

5'CACCTGGGGTTCAGCTTCTG3'
-BBD 5'CACATCACCTGGATTCATCTTG3' 60 30s 4 380

5'GCAAGAAGAAAGGCAGAGGA3’
RXRy 5'CCACTCAACGAGGGTGAAAA3’ 60 30s 45 223

PR B AR T R IMLES , Al WL 457 (1 1A) o — HESUZRAEL, AR (IR TR S8 57, S Pk 4
Z DEN 2324 14 JAi) BT SopRe , BLA5 18] MW ie 2, e meg ol v , i 5 P 2, 3 0 20 M IR A8
BIZ HER(FE 1B) . T DEN 2525 16 ik, iFE (181 2B) ;{H 0. 9% NaCl 27245 14 JHF1 16 Ji] (1% it 4
RIMEE W E— L 2 H BB B Z 00 REE T (B IR A R HE 51 A 2R, 4 0 S 4 i ok
1C) (BT B HFRESN AT AR AL (181 1D) o U /h—30 Qe @2 (18 2C,2D) o DL ESEEe R W% 50
M7 HE e 212G A, DEN 4L BE 14 JARHITF4]L  mg/kg 20T RTE 19 DEN J8 i 45 25 75 S 16 25 W1 1)
U FRBUIFHEN SR PELF el SN A 8 14 JRISJEPAE: o B A S T A AN 2 S A, 1 25 W 1
VEARMIRE , BN G, N AR HES 2L, 16 A OR ST 2 U7 AT PR AT A AL e il 2 b
TR AN B B (1 2A) o JEHOE, 7E DEN 4 BUBARRIE S A8 Al .
16 JA 5 BB T W 2 3 40 i R/ AN

1 DEN 4R ARAFAR S RAFAR
Fig. 1 Rat liver tissue treated with DEN and control liver tissue
TE: (A)DEN AC3f 12 & f9)IF2H4; (B) DEN Zb3H 14 JARYHFLZL; (C) DEN A2 16 J& f9JF2H2L; (D)0. 9% NaCl 4bBE 16 i i T2,
Note: ( A) Rat liver tissue treated with DEN for 12 weeks; ( B) Rat liver tissue treated with DEN for 14 weeks; ( C) Rat liver tissue treated with DEN
for 16 weeks; (D) Rat liver tissue treated with 0.9% NaCl for 16 weeks.

2 BFEZLR HE $8( x400)
Fig. 2 Liver tissue HE staining( x400)
TF: (A)DEN 4B 14 JE (9 JiF2H48; (B) DEN 23 16 JARAFLZL; (C)0. 9% NaCl b3 14 FARYHFLZL; (D)0.9% NaCl 22 16 JH Y FL LT,
Note: ( A) Rat liver tissue treated with DEN for 14 weeks; ( B) Rat liver tissue treated with DEN for 16 weeks( C) Rat liver tissue treated with 0.9%
NaCl for 14 weeks; (D) Rat liver tissue treated with 0. 9% NaCl for 16 weeks.
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3.2 y-BBD#E DEN BEMAXREZ EFEHRH

Rk

X ALAH LG, 7E 252 DEN 25 2575 2 19 R B
H TR RA y-BBD (18 1 435 K 7 i 35 1 T %

Xt LIk

Control Hepato carcinoma

BBD e e
— 1 4skp

BBD & 1M &k K
Relative expression level of BBD protein

HEZH (P <0.05) (&l 3) ; % & PCR 43 Htn & R
RS RIZH y-BBD 19 mRNA 52 B A% T %5 B 41
(P<0.05) (K 4A), ixsgh BB, DEN i &k 1)
KEUFE &AL R T y-BBD 3Rk,

Control group  Hepato carcinoma group

B 3 KERBFEZ BBD R western blotting 4347
Fig. 3 Western blotting analysis of BBD in rat liver tissue
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Z
%2
X%
K< 1.0
gk
=2
= z
=&
i 05
ia £
=
pigi]
Qe g
gz 00
c X B SR
Control group Hepato carcinoma group

RXRy mRNA Z& P&k
Relative expression level of BRXRy mRNA

in

4 KERAFALA BBD #1 RXRy #J qRT-PCR 43 #f7
Fig.4 gRT-PCR analysis of BBD and RXRy in rat liver tissue

3.3 RXRy # DEN EAMARRELZMFEFHER
ij_;
5%F AR FE, AP AR AU 2H RXRy 48R FH £ 3A

AR EART XA (P <0.05) (K 5) , 2L E it

Xt JF#

Control Hepato carcinoma

: 51KD
RXRy

B-actin " 42KD

PCR 73 Mt % Bl RXRy Y mRNA = J& B g fik 7 %F
ML (P <0.05) (814B) . XLELFRLW], DEN %
AR BRUSUAME I A 98 T RXRy BRIA

[ )
S W O

o
n

=)

Xof L2 iRl

Hepato carcinoma group

RXRy mRNA 2K (UM ik KF
Relative expression level of BRXRy protein

Control group

B 5 KEBFHEL RXRy By Western blotting 434
Fig. 5 Western blotting analysis of RXRy in rat liver tissue

3.4 13-cis-RA Xt RH-35 ZABf RXRy FRik B 0
RH-35 4/t 1 wmol/L13-cis-RA b 12 ~ 48
h 5, S50 BRA HL#, RXRy 1978 11383k K F- 1 35 1
i, 13-cis-RA 4b 3 48 h J5 RXRy & [ ik /K F 44
i % (P <0.05,86), b 1 i#t—LHiE 13-
cis-RA %F RH-35 2 it RXRy 223k (19520 & 75 & A4

FEiE S K-, 5L 26 ) i PCR AR B H R 43 #r
RXRy 5 K FHYFRK, 45 50 B R, 7E 13-cis-RA 4t
P24 48 h J5, 5% B4 A L, 13-cis-RA Ab B4
RXRy mRNA (%3 B B 5 7+ 75 (P < 0. 05, & 7A) .
DXL ZE IR 13-cis RA BB LR 9 40
Jt2 RXRy HIE35,
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£40
B 235
X 1R z
Contral 12h 24h 48 h 5230
K225
RXRy (W a— 51KD EZ 5
Rl £320
we LS
£505
facin A — — — ) 220 : :
Z3 12N 24 NHZL 48 /Nt
=1

Control group 12 h group 24 h group 48 h group

6 13-cis-RA XF RH-35 Z0Afl RXRy & B R EAI2Z0

Fig. 6 The effects of 13-cis-RA on the expression of RXRy protein in RH-35 cell
=
z -
z -
25 25FA $3I25F
PE e —_
4‘?{% 20 ﬁé 2.0
=315 — EI15 -
ET £
we L0 Ez10
=705 =105
g2, 5
= t T a e -
£ 5 XL 24N 48 /AL 23 XL 24 /N 48 /N4
e Control group 24 h group 48 h group o~ Control group 24 h group 48 h group

B 7 13-cis-RA Xf RH-35 401 y-BBD mRNA # RXRy mRNA 33X 820
Fig. 7 The effects of 13-cis-RA on the expression of y-BBD mRNA and RXRy mRNA in RH-35 cell

3.5 13-cis-RA Xt KRATEMAMMBMBERHERENE BB Eml (P <0.05) ([ 8), 41 E 155
i) MrpE s RWTER 2 PR, UL EEEREY, I

FEF] 1 pmol/L 14 13-cis-RA Zh 3K B8 41 i pwmol/L [ 13-cis-RA Zb¥E RH-35 4iffl 48 h f5 , 21 g
48 h J5, HXTRZAAR L4, 13-cis-RA ZEFRZA RG240 JRIUIWA S BELWS T G131, oK UM 9 40 i 4 T it 5 1
Gl ANt s AT AN (P <0.05) ,S 4l ANAigarmdliRas,

109

107

|

370

ERZY
121 102 f \
\y ™
3 "}'-J? 1 { l.\‘p’ "']l""‘\
|'l ) F \ ",
0 \| AP K wmans 8 A (3;-4'?:{7}}‘7». PoeA AN p a
0 1024 2048 3072 0 1024 2048 3072

B8 13-cis-RA Xt RH-35 £H A B HA 3t 72 B9 2211
Fig. 8 The effects of 13-cis-RA on RH-35 cell cycle progression
T (A) X HEZ 5 (B) 13-cis-RA 4bFHZH . Note: (A) Control group; ( B) 13-cis-RA-treated group.

#2 13-cis-RA X RH-35 MBRE A2 A9H M (v £ SD,n =3)
Table 2 The effect of 13-cis-RA on RH-35 cell cycle progression(; +SD,n=3)

28t S 3

. Gl (%) S (%) G2 (%) G2/G1
Cell cycle
X} BEZH Control group 51.36 £0.22 31.74 £0.46 16.90 +0. 15 1.92 £0.09
13-cis RA 4b#2H 13-cis RA-treated group 58.13+£0.26" 12.37 +0.34 " 29.50 £0.17 " 1.80 £0.05 "

E SR BAMLE, " P < 0.05,
Note : Compared with control group, * P < 0.05.
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3.6 13-cis RA 3f RH-35 A} y-BBD RiARI I
RH-35 ZHfiZ 1 wmol/L 13-cis-RA fE] 12 ~48
h J5, 5 X7 B2 LL 8, y-BBD (138 H 3Rk K7 i 25 3
1, 13-cis-RA Ab31 48 h J5 y-BBD % 11 3235 7K F- 44
A (P<0.05,K9), {Hi2,y-BBD M
Fk KA 13-cis-RA 403 12 h 415 13-cis-RA 4k
P24 h tHZ RITC R EMEZER (P> 0.05,9), K

Mo 24h  48h

Control

DR e — — 5 <D

Braclin e —— — — ) | |

T iE—H5E 13-cis-RA Xt RH-35 4iiffd y-BBD ik
(RS M 2 15 A ARG SfoKF SR 9 5E i PCR 4%
AR AT y-BBD §e 58Ky ik, 45 R R,
5%t BEZH M LL, 7F 13-cis-RA b3 24 48 h J5,y-BBD
mRNA [ BEH B THE (P <0.05, [ 7B) , ix#esk
R 13-cis-RA FEFE 5 B K L T y-BBD
R,

'22.5’

L 520F

LW}
Bi1sE =
z:10f i
W E0SE : ;%
=

££ o

" 7
12/NE 24 /4L 48 /N4
goup  12hgroup 24 h group

Relative

48 h group

B9 13-cis-RA 3t RH-35 48/l v-BBD & B RZMIHA0
Fig. 9  The effects of 13-cis-RA on the of y-BBD protein in RH-35 cell

4 Zig

DEN 7 % K B AR R A 98 i ) 3R 8, i
R o A A AR 5 A5 A i PR A P R BRI
40 s 72 3k R AR T ) W A R
2 5 R 5 R A, R R 8 — e 48 D i
T Ak — P A P — R P 1 A — R e — ok
S FFIe 66 BRI Ak s A L e R L T A 7R
il 5 e R w22 LA I 2522 A8k VHE Y
BN PRI A 24 AR AL DL S 2020 40 S R 3 A
(AT A5 e A AR Sy ) i L 700 9 A8 I 2 4L 1 o 224
FRo ASHFFERH] Seong Tae Park 251 fl#IF5¢ J7 1 il
24K RUR & AR PR 12 JEI B IR 46 B
WEfL45TT, 2 DEN 2525 14 J& i, i 3% 1 45 90 450
Z MK HE G0 0] Dok M 25 4 2 2008 A= )
I8 45 LY () JIF Ak 6 B, T DEN 4525 16 JA
Bf, PR 1A R S B (2 H B A 2 () K 451 HE 4L
L SR A R AN/ INAS —  HEF Z4 6L, A0 A%
KOG RS, RRER R, Hit, Zi%5E 16
JEIZE R, R R 2 20 B 2 30 LAY %) Ji et Ak S Atk
AR AE R AR . T L X e R AT R AR R
BAFEE 5 Z2 100 DEN 55 & i & P I 98 A9 $1238 41
1 XU 50 me/kg 2 TR DEN JEFE45
255 SR Re U5 R K U R T I o

L-RIBAE SRy g 17 1 3 gt AR AN 0T /20 1 2804
B A AT ReRERs 1 Qi g A TR D . ARAE
58 DEN 5 & K BUR & M T8 , i 1 western blot-
ting ZEHARSIHT T R BRI A& PR g5 AL y-BBD (135

IR BERUESE T y-BBD FE i i ) I A5 18 2 4 &
SEACEREBR KT 1 223k 2 R 9, 278 , DEN %
e W R BRI P 9 B 78 v (9 P B 5 PT BB T 9
WF9E % 31, y-BBD J& PPARq JH AR ILIH 7 55 4
WF5E0 & B RXRy 1 fb Al %15 66 [ PPAR« 1Y
Fik" I, DEN 375 S 1 SRk P AR R 2 i
y-BBD Kk iy A AT g 5 RXRy 5L 321k 4]
B e, ARG L western blotting 555 AJIE
ST DEN i & 19 K BRUR & M R B 8 v RXRy (1)
FEET WA, 5 y-BBD i B#H—3%, xR,
DEN i & ) J5 & P P A5 L rh -BBD 9 {IK 2 35 14
PR AATRE S 5 RXRy BUMRFRIAA K,
PEARAE , RA fE 13 RXRy mois ™" A e
RA T4 Al fgid 1 52 w968 40 i RXRy 1)k iE
$200 y-BBD (33K, ARMFFTUESE T 13-cis-RA 7
2501755 48 h ik — ] B8 3 R R U e AN
Jifd RXRy (#iK8, —EEF 588 K& 81 RXRy 7E43 4 i
A 2 05 5 AR BB LA AR e et
PEAAE S T A0 AR IR RA XK U982 40 it 4
JLFE I 5, 45 SR B 7E 13-cis-RA /EH 48 h
X — I [E] A5, RH-35 28 i 8 90 13 S 35 1% G1 D) LS
P75, RA 8 IT90 40 e RXRy 1923k 7] RE 5 9% 40
E@Eﬁ%ﬁﬁ?@o EEE%EHZL s $Eﬁ§fﬁﬂ western
blotting 25 RK M T 13-cis-RA i K B8 40 i -
BBD ik 520, 45 0% LAE RA /EA 48 h X —
Ff ) 45, y-BBD 7EHG 557K R 3 KT 3R ik 1 i
L, $27R,13-cis-RA W REAE 5 5 40 M = 4 fL i
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Wi FH RXRy WA #E PPARa ik, #E 1M 52
i T y-BBD [k, BF5E & BLELANY PPARs KE
AL RE 5 RXRs 858 X5 — Bk A4
BE R FEME T I A A SE P 13-cis-RA 36 7] fEAE
Y11 PN 3 5 R AR 9-cis-RA J5 , 5 PPARs: RXRs 1
() RXRs 7 1 B AL 1% 5 AR 25202 T
Hi5 y-BBD BF5 5%

Zi L ik, DEN 5 & 19 J & P R B A A A
AIREA y-BBD N T 1A B A AR 5 {H )2, 13-
cis-RA fig_[-1# y-BBD (%1, It 13-cis-RA ] fig
20 RH-35 K S J68 40 BfL A9 PRV Bk & 7. 13-cis-RA
XF y-BBD ik (15200 nl eI 8 e 41 i RXRy
[k, WAL 1858 PPARs : RXRs %5 ST Pk 1 &
FEVER
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