7 P 5T 852 X XS U T 00 g 7 R0 R R A A SR IR 3R 326 i
R4 MHEM Sk M E4% RVEE AL OB RENI
QUARRN R BRI E B E I 5B, F842 271018)

i E ORISR B S AR S IO, AN FUERA TR R U R —— I K
(DEX) J %% YR FFF 4 A g 7 R AR R AR A D PR Rk O R o R HR 19 R (1 0 52 i B
A(SPR)MS R, JEACK: FR S AEAT4RME (37 °C. 5% CO2), F 0 (KHHED. 200, 500 1 000 nmol/L
(Frth SEK AR FIALEE 24 ho Z5RFI: HXTERAIMLL, =77& (500, 1000 nmol/L) HhZEK
FA G B 25 A T IR 0 AR AR B TR
HH-1C (SREBP-1C). #HFE A B100 (APOB100). FFF X 324k (LXR) LA L AHITFRIFEEL
FHOGHETR Na*/Z- R IH #3084 (NTCP) ) mRNA AHX RIA KT (P<0.05), REIRS
PR ERHE AR G R ——RH b 22 (BSEP) ) mRNA FHXFRILKF (P<0.05); f&ifl&=

(200 nmol/L) HbZEKA ALFE B 25 $7 w3 fH VTR & B AH 9% 38 R ——fH [E % 7-¥21blE (CYP741)

HeWitREEE I 1 (FATP-1). [EEEE T ok &

FEJelis X 24 (FXR) 1) mRNA #Xf#iAKF (P<0.05), [FKf, SREBP-1C ff] mRNA
FAR FIE KT BZ G (P<0.05), BSEP ) mRNA AHXS FRiEKFRE BT (P<0.05). H
WL, e 0 R A 3 X X U T 40 P O IR U A Bl e NI 1 3 R A A
AR B S 85 3 T AR R AR R 1 45 BRI Y, 3043 S A 7 A i
OB BERFUSCER MR BRI IR ER G R FERIRIA
HiE 43255 S831 SCERFR IR - LER

S SO B R AR S, R R B R IR 0+ R R R A R R
REBLEE L )52 B 2 s o SCELK . W I SRR 2 SV R WA, AR BERE v /s RS R AN
— B fl B BT S PO B BRI v, I R U PR e AU PR AR A DR
FRIMI R SR AR B i 3R 0 e 8 v PR 19 IR D A, /0N BRI 4 B B 73R B,
FEKFL (dexamethasone, DEX) kSR (1AM R 7 12 (0400, 18 I =k Hveb R s s £
FURBY, JEhh, BER MRS SR ERARYE, /N SRR S5 Pk i b b B R R S IR B R )

ke H91: 2018-04-05

BEIH : B HAREEETH (31472115); ILARE K&\ ALH B BT H (STAIT-011-08)
EFE: S (1993—), &, WWRBIRA, WA, 505 moAshii e 38 5k
Rl2# . E-mail: 1667569088@qq.com

SEEES: RER, #d%, #LES)W, E-mail: naposong@qq.com



IELZE o BT 1 B PRI B o 3 J 5 S IE [ B 7a- #2406 (cholesterol7-alpha
hydroxyl-lase, CYP7A1) [P35 P4 SR 5 K BRI o JELY T B2 1 &5 RIS e PRI RS AR /K HH i o e 28
KFAE T ZSRIRAGIARINE W EAL, (2R T XS TR AR TR NSk & e EHT, A O RL%
PR SR A I 70 2 2 TE ARG, BTS2 SR I PO L T B R 2 AR R I3t
[FISEM, i e T I A KR R TR B SO 3R 1) B AR o DRI, AR e e A [ 3 1 3 2
KAAAEFEXS AR RFA L, @it [ %5 PCR (RT-PCR) FiARXTHEWG « AT ER A pihH 6 36 R 147
SE R, DB RBE R R I, TR NBIE TS O T 5K 6 R AU (L B B
1 MEHSIE
L1 REG AR

HZEKFAVESHR (5 mg/mL) W LR EPURTRZNLA R AR, RNA SZHUAM & 5
NRFVEIARAT (CWO0584), SfesikAla (Ji5: 4897030001) W EH % KA ], Real
Time PCR WM& (5. 4913914001) M H P RAHE . [HEFH oG EE-1C (sterol
regulatory element-binding protein-1c, SREBP-1C) I X 524& (liver X receptor, LXR) #JI§
# [ B (apolipoprotein B, APOB) 100 EMilg#5i2 #1111 (fatty acid transport protein 1,
FATP-1). CYP7A1. i%£JEfiE X 54K (farnesoid X receptor, FXR). HELHiH % (bile salt export
pump, BSEP) R IR 5642 (R Na//F 0 £ 344438 /& (Na'/taurocholate co-transporting
polypeptide, NTCP) E:KII 51 VP A WK 1, B B4 TAMFEAREGIRA A G K 2724CT
VR B H AR ) mRNA AN 25K, LAB-WLANEE 1 (B-actin) 1F S IR BRI AT RS 1

x1 51T
Table 1 Primer sequence
R GenBank J5 J7 1A 1973
Genes 2= Orienta Primers sequences (5'—3")
GenBank tion
number
N F GCCCTCTGTGCCTTTGTCTTC
[ BT oA B A-1C
AY029224 R ACTCAGCCATGATGCTTCTTC
SREBP-1C
C
F GTCCCTGACCCTAATAACCGC
HEAE X 524Kk LXR AJ507202 R GTCTCCAACAACATCACCTCT
ATG
. F CACGCCTCACAGACCAAGTA
#H & E E B100 APOB100 M18421
R CCAGTCAAACGGCACATCTA

NN 518 H 1 FATP-1 DQ352834 F TACAATGTGCTCCAGAAGGG




R GTCTGGTTGAGGATGTGACTC
‘ F GATCTTCCCAGCCCTTGTGG
R B 7-3210E CYP7A1 AY700578
R AGCCTCTCCCAGCTTCTCAC
F AGTAGAAGCCATGTTCCTCCG
. _ TT
V5 JRHE X 24k FXR AF492497
R GCAGTGCATATTCCTCCTGTG
TC
XM 015289 F TGGAATAGAGCGTGGCTTTT
fEEh ISR BSEP
699 R CATTGGCAGTCATCTCAGGA
RE BR P B AH 2L ] Nat/2F-fffH £ XM_015287 F AGACAGGGATGGTTGTGCTT
H#EIZK NTCP 931 R CTGAGGGGAGATGGTGATGT
~ NM_205518. F CTGGCACCTAGCACAATGAA
B-WBh&E A B-actin
1 R CTGCTTGCTGATCCACATCT

F: LJif forward; R: T reverse.
1.2 5 it

EHR 19 RS 1 TR 2 95 JE A (SPF)RS B, JEARIGIRAG AT AL, 4 LA 1X 106 AN /mL %5
JERF T —A 6 FUBRP, AFLEN LAER, HH (37°C. 5% COy) Hi7%, 24 h HH
—IREEFRI. FER 72 h EARYE R FEANFE A 0 G DL 2004 500 A1 1000 nmol/L
I ZEKAS, ARERRGTR 24 h J5 20 ISR AN s, iR, A RT-PCR HiAR AT HER

fRim

SE
1.3 FERE&E

BN 55°C, 30 min OFERBD; 85°C, 5 min AL RMEE IR SN o
PTG E B PCR RMAPEN: 58 125 95 °C8 M 10s, 1 AMEHR, 26 2 25 95 °CHEfH 5 s,
60 °CiB K 34's, 40 MEIF,
14 Giitorth

£ SAS 9.0 B A GLM 27 X 58 B i AT LK 2 77 2 70 (one-way ANOVA),
FIMER I Tukey’s HSD #5307 2 HLLEL, P<0.05 xR E# .
2 4 R
2.1 HLZERRR NG FFE 240 B i 10 A AH DG J ] mRINA AR 2 ik 7K1 5 i

HE 1-A. B 1-C. B 1-D WA, 5xFRZAAHLEE, 500 F1 1000 nmol/L b ZE KA b 2 53

o

T AR T XS IR 4R FATP-1. APOB100 1 LXR 1] mRNA A%} LK F (P<0.05);
I 1-B 7741, 200, 500, 1 000 nmol/L HhZE KA b ¥ £4) 8 25 FRAR 7 XY MR AT4H i SREBP-1C

] mRNA #Xf RiEKF (P<0.05).



A FATP-1 B SREBP-1C
< 1.51 < 1.51
3 3
- -
% £ a % £ a
2 _ a 2 _
"5! e 1.0 b .& & 1.0 b
® = b ® =
Foll Pl b
£g E:
S5 0.5- Z5 05 b
Y Y
%= %=
< <
z z
E 0.0- E 0.0-
0 200 500 1000 0 200 500 1000
HFERFAT MK HFERFAT MK
Dexamethasone supplemental level (nmol/L) Dexamethasone supplemental level (nmol/L)
c . APOB100 D . LXR
£ N £ N
3 3
r a r
B2 B2 a
i 10 % 10 a
HE a HE
'H% e 'H% e b b
& = & =
E £z
5% 054 b ZE 054
22 i 2
& < & <
z z
& &
E 0.0- E 0.0-
0 200 500 1000 0 200 500 1000
HFERFAT MK HFERFAT MK
Dexamethasone supplemental level (nmol/L) Dexamethasone supplemental level (nmol/L)

HAEA A AR F NS FRER R B A R (P>0.05), AE/NEFERIRZE 7 B3EP
<0.05). FEF.

Value columns with the same small letter mean no significant difference (P > 0.05),
while with different small letters mean significant difference (P<<0.05). The same as below.

BT KA XS R R T 4 1 i A A A G J D] mRINA A 2R3 7T R 2
Fig.1 Effects of DEX on mRNA relative expression levels of fat metabolism related genes in
chicken embryo hepatocyte
2.2 HUFERFAREXG AT AU AR T ER A AR OG2E X mRNA AR RAE AT 12
B 2-A B 2-B mT0, S RRZAHLEL, 200 nmol/L b FEKAA K2 25 52 vy 1 48 W T4

i CYP7A41 1 FXR ff) mRNA FXf #3EKF (P<<0.05); H1K 2-C Al %A, 500 F1 1 000 nmol/L
i FEARFAKEPE 25 AR T IS AR AL NTCP [ mRNA A RIEKF (P<0.05); Hi& 2-D
AT, 2005 500 A1 1000 nmol/L M FER KA AL FRIS) i 2548 i 1 XS IR0 BSEP 1] mRNA ]
XFRIEKF (P<0.05),



A B
A e CYP7A1 B 0 FXR
Z a Z
- ab -~ a
£5 0 1sd £5 0 1sd
§ g § Z ) b
- 7 -
®E ®E b
Pl 1.0+ Pl 1.0+
EE E g
= <%
7z = Z =
22 051 2& 051
< <
Z Z
& &
E 0.0- E 0.0-
0 200 500 1000 0 200 500 1000
HFERARTRINAF HFERARTRINAF
Dexamethasone supplemental level (nmol/L) Dexamethasone supplemental level (nmol/L)
c NTCP D BSEP
s 1.5+ s 2.51 a
3 3
- -
= = 2.0
;H%' £ a a ;H%' £ a a
» £ 101 X £
£4 2
= b
Eg EZ 101
S5 0.5 >z
22 4
E < g « 0.5
Z c z
& &
E 0.0- E 0.0-
0 200 500 1000 0 200 500 1000
HFERARTRINAF HFERARTRINAF
Dexamethasone supplemental level (nmol/L) Dexamethasone supplemental level (nmol/L)

P2 i K o A8 AL R A AH 5% mRINA A XS 2B 7K ) S i
Fig.2 Effects of DEX on mRNA relative expression levels of bile acid metabolism in chicken
embryo hepatocyte
30 W R
3.1 W B SR R A e I A A
B, NRNIRRIG U N S AL YIAH ), R 7 B H I =8 & R ZEEFE, JF
ZEFE AR ARTAEY, R TSR SRR AR B DIAEOE, K EA% 0.05 me/kg
FIERREEMRINIERIL 7 G, FEUERENT &8 T, JElia iR aimas & & a-1
(FABP-1) IS Akl A8 FAYIBE 52 iy (PPARy) AR T Ik e o o Az i s Tk R Ik i % 7%
B (GPAT) FEDRIFEFFWEH ) mRNA AHXSRIEKE R FEE), 327 Hh ZEK b B i g 17 &
e . ZERFIE, Mg nT AE S i iR #%32 B8 (fatty acid transport protein, FATP)
A0 (0 B RS 2 BRI, e FATP-1 W] DA KB I D7 R 1kt 240 i (¥ 3 &, b4t FATP-1
RT3 TR 2 P T A TR T P T 4 I P I 7 TR AR R T o 8 ARC-101, FERAR T
P 7 TP A B I 2 PR T AR AT A FATP-1 19 mRNA AT R IK K, 2 WHHE 2 ik
FOXF JFF 4 I 107 PR B LA R VR
LXR #1 SREBP-1C [RIFEAE i B 7 o A4 S BEAE FH o LXR S JIH [ B /KPR 2 2%



FEREVRT SR EEER A s W HEIE O — RAVE R, Hd R IR S AR A U
SR ) DR SR W R o . 7E B ERG_EBORIETE R I, LXRaf] mRNA FHX 35 7K-F- 19 i m fie
BERE IR AR W AR FEH i =BR & et IR & s (FAS) MZBEHEE A (ACC)
FeMRENG . FAS F1 ACC 31k % SREBP-1C IR0, i i py IH 8] 25 & it i, LXRs
W& SREBP-1C, J5 & "G IIMER I G e, 34 2 (AR R 5 0 2 R AR B R e 4k, AT
(L AH [ B A A7 s ThTak2D LXRs FIBEGE /T4 SREBP-1C %35, ATz i 7 7 BOAH
W=EEE . EARBT, R SR A B2 PR T LXR A1 SREBP-1C 1] mRNA #H
SEFIABIKF,  [ERE R E B TR R & B AR

APOB AR G (VLDL) MRy, RARE A, 7MW, EHiE 4eE
H, XReEis. RSEA 22N . VLDL ¥ H il =8 Wz 205 EH 2, i
& H APOB SEUM A VLDL AMRE ZNEE A (LDL) & 8Tk, w51 A Sk HEAE
WAL MLAE SR, IEn] REBUFIEA RN IR R, SURMRII. Behh, X8 APOB KA
SNP (T123G) XfENEFIIEAG A B2 i, FEARR T, mf R SRR AL B 2 T
W 74 APOB100 ) mRNA FHXRIE K, $Eomhl B TR B i it B A e e is 1
1.
3.2 BB BTICR S X IR A0 B AR R A

IEL A R A P AR 2 5 200 P b BEL T T 45 R, CY PTAL A2 AR £ ok 1) PR S B L), BF T 2 W,
il R S s A TR 45 AT AR AR AR 50 nmol/L b FE KA A 3 K BRI 4H g 2K
B, 582 RAEE 3 RIBTHRR G MK ETE T 3 4581 7 £5: 1 pmol/L HiZE KA 4L 2 d
Je, IR RR & oK F BT T 2.2 070 Bl R FUE il 7 5 CYPTATL TG PR K BRUH
AHBAR R A e FE KA R DR R A 1 FH B S 35 3 T AR B 40 v R 17
G EIERRA S B T 23%, TRERKEER T 77%, CYPTAL HiGTEHiEsE,
FEREFRMFAIAE L, 27-32 10 mRNA JEAR HRHIL, B i ZEKAL 720 )5, 27-
FALHE mRNA H I, U080 HhZE KA T2 = CYPTAT A B 27 F2 AR 035 M AT 1 15 RE IR
GRS SHTAGFTOAREL,  AHE T A RKSF L SR A BRI T CYPTAL 1) mRNA A2
BRSPS IESE TR BB ER AT AR R TR (65 A

NTCP £ FFAH R, R R 1) B ik . A HOELER, HiZERm 2K R
S BSEP H 38 2505 S 77, K U4 AR 100 nmol/L 3 28K 4 (5 97 3 i 9% 4 d J& , BSEP
AA BRI DIREETEDT, X 5AHTE T i ZE KA 753 BSEP ) mRNA AR RIA K ETH
R —5.



AHEFEFRY, CYP7AL 3| FXR 6 RIS, ERFNES, FXR @ HoE T H
SHP #liffl] CYP7A1 HiFik, Wb 7 RHVTRR A U200 ghabh, JHEIE A 8 FXR BB BE0E S
T T NTCP WIBE IR L, R 1T IRAIMNAFL IS 1k BSEP HIFERIZRIER22, FEARH T,
200 nmol/L i ZEKFA ALFLARZE T WG HFAM A CYPTAL Al FXR 1) mRNA XS FRIEKT, 500 1
1 000 nmol/L HbFEKAA AL FRHNH] T NTCP [f) mRNA AHXS #IEKF, #2751 BSEP [f) mRNA
HARTRIE KT, SRR HE B 5 i 2R mT LAGRHE R R AT 4 A R F) 5 FRORTHE Y S R KT
B 5 R AR R R S H
4 4w

v B SO B3R T X JU PP 400 L PR T I3 5 B e 3 R LY T PR e R A e £ 5 AR
BB B TR AT A EE I R 0 & RO, 80 B N BLA TR AR
Bt RO L R AR RS R A B SIS TR 1 SRS .
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Effects of Glucocorticoids on Expression of Lipid and Bile Acid Metabolism Related Genes in
Chicken Embryo Hepatocytes
ZHOU Huajin YANG Jiachang ZHANG Hui WANG Jiguang HAO yangyang DU Peng
SONG Zhigang”
(Collage of Animal Science and Collage of Veterinary Medicine, Shandong Agricultural
University, Tai’an 271018, China)

Abstract: In order to reveal the mechanism of stress-induced metabolism disorders of liver in
poultry, this study explored the effect of glucocorticoid—dexamethasone (DEX) on the expression
of fat and bile acid metabolism related genes in chicken embryo hepatocytes. Nineteen embryo
age specific pathogen free (SPF) eggs were selected, and primary cultured (37 C, 5% CO»)
chicken embryo hepatocytes were treated with 0 (control), 200, 500, and 1 000 nmol/L
dexamethasone respectively for 24 h. The results showed as follows: compared with the control
group, treated with the high dose (500 or 1 000 nmol/L) dexamethasone significantly reduced the
mRNA relative expression levels of fat metabolism related genes, such as fatty acid transporter 1
(FATP-1), sterol regulatory element binding protein -1C (SREBP-1C), apolipoprotein B100
(APOB100) and liver X receptor (LXR) (P<0.05), and the mRNA relative expression level of bile
acid uptake related gene Na'/taurocholate co-transporting polypeptide (NTCP) was also reduced
(P<0.05); While the mRNA relative expression level of bile acid excretion related gene bile salt

output pump (BSEP) was significantly increased (P<0.05); treated with the low dose (200 nmol/L)
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dexamethasone significantly increased the mRNA relative expression levels of bile acid synthesis
related genes cholesterol7-alpha hydroxylase (CYP7A1) and farnesoid X receptor (FXR) (P<0.05),
meanwhile, the SREBP-1C mRNA relative expression level was significantly decreased (P<0.05),
and the BSEP mRNA relative expression level was significantly increased (P<0.05). In conclusion,
high dose glucocorticoids can inhibit the synthesis and transport of fat and bile acid intake in
chicken embryo hepatocytes, while low dose glucocorticoids can promote the synthesis and
excretion of bile acids, some of these reactions have a dose-dependent response.

Key words: glucocorticoids; chicken embryos hepatocyte; fat metabolism; bile acid synthesis;

gene expression



