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F-y S VR 5 RS SR AR T e AR i A I AL ) B2
5E FEA o

1 MR5REE
1.1 KK E5H

BIO RAD Chromo 4 SEi %)t 5E & PCR 13X
Trizol reagent (Invitrogen /A 7). SYBR Green Premix
Ex Tap'“(TaKaBa, F AWM TREKERRAF). &
LAy 66 1+ NanoDrop 1000(Thermo 2 )
DL2000 Marker. /i

1.2 AR

W SEHEME Wistar KER 60 R (_EHF P /R-46 81
SLISENVIA IR AT, B ss T 0 5T
Ui 'T e BEN B T RIE S N 4 4 (1)14 d [R5
FEXTEA 10 H: (2)14 d JGASERESTEE4H 20
Hi (3)31 d JEABEmz= Xt 10 K 4)31d )5
ARFERIIR A TR S 4 20 o IR S 2R 78 g 22 2 241 FL T
BB ST, BEAMGN: 5 “Co JHEEEN
438 m, y BHEMESFIEZ N 0.0167 Gy-h™', FKIF
4t 2h, [R5 2 CERIEE N 0.75m, HTHIER

0.028 mGy-h ', &FRKIEH 20 ho HARIZHY) H K
YoK. FERR 14d (v 2 RAR 7 0.4676 Gy
W BB B3R 7.84 mGy). 31 d (y STk RARR
ST 1.0354 Gy, 1 BZFHESFIE 17.36 mGy)
&, B A AEEE (IR R 10 HL IR A RS K
20 Ho RGEEH AT, SRR AN R, PPS
e 2 RE & .

1.3  BFEE= RNA AU3ZENA cDNA & F%

K Trizol HEHRELUE RNA, 248066 B2 1l
SE 260 nm 5 280 nm ALWEOGRE (4) FIELAE, B
Areo/Arzor IRJGIHATE RNA EmE, -80C Nk
Fo cDNA & A e B0 Sl R eV Ui B - idk
17, B 5000 ng f)E RNA, B0 20 uL f#il7), Fn
M ZEIK A AR 100 pL.

1.4 SCRIEE PCR S|1¥IH9EITE R

4% GenBank H1 A [A{5 ., B H] Primer Primer
5 BRAF BT F T SER 2 2 PCR SEEGAS I (1) H (1) 252 A
MANSERGIMTH . 510 FilgAE TAERE RS
FRA R G IF Baifb Fiteats, REEEILE 1.

£ 1 FTSEmE & PCR WIE KFER 5177 41
Table 1 Primers of genes used for RT-PCR

HEH Hee 514 PEKEE /bp
Gene Accession Primer Length
B -actin NM 031144.2 F TAAAGACCTCTATGCCAACACAGT 241
R CACGATGGAGGGGCCGGACTCATC
CYP7A1 NM 012942.2 F AGCCAAGTCAAGTGTCCC 120
R TTCGCTTCTTCCAACCAC
LXRo NM 031627.2 F TGTCATCAAGGGAGCACG 284
R CAGCCACCAACTTCTCAATC
PXR NM 052980.2 F AACTACCAACCTCCCTCCAA 218
R GTTTCCGTGTCGAACATCGT
HNF4o, NM 022180.2 F GCAAGGGATTCTTCAGGAGG 87
R TCTTATCTTTGTCTACCACGCACT
PPAR« NM 013196.1 F ACGCTGGGTCCTCTGGTT 147
R GTCTTGGCTCGCCTCTAA
FXR NM 021745.1 F GGCAACTGCGTGATGGATA 260
R AGGAGGGTCTGCTGGTCTA
1.5 SCETES PCR BMEER . B2 HBEHLER SR T 3 HKR cDNA FEATR
v et g X G, 1 ERHFER 4 R KKK cDNA RS
Je o mlxt 14 d f131 d RS TIREE: 10 A= \ e o e s S
20 HRA TS KR cDNA 8 iRAEN 6 &,

FG IR K B ) cDNA SR By 3 8, e 2

Lrf 4 R BEH LRI SR 1 3 HKRIK cDNA

\}
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BRBHATDLEE AR B - A3 S 2R I8 45 MR X K BRI CYPTAT ZED mRNA A (K52

FEARIRS, 2 HRMEILERMERN 4 RKRM
cDNA FEATR G . PCR SLIG IR S L 3
A7FL. FSt s & PCR ARG &L, LAAS[RIIRBERRBE (1)
cDNA FEA, 43 BT B 5 KR P 2 228 (B-actin)
bRt e, HIBSC € & PCR MF B R0%.
KA 2 A A B AR B R ) cDNA FEA AN
SIYEEATRINY, 20 uL RBifR R 3% SYBR
10 uL, XWZK 8 uL, RS9 0.5 uL, cDNA
FEA T UL.PCR ¥ #4544 95 C FiEt: 35:95 °C
105,60 CIEKIEH 30 s A FIEH 41 1K,
FERAIEIA G G AT 2O . I8R5 T 1 C
MR IZBTHE S 95 CHETIBMM L i, Wi
I =R R

1.6 SERTEE PCR BUIEDHh

a3 e BN FEAR Y B R Ay 2 2R A (B-
actin)f ¥4 C A, RJ5RAMXS & &T7 7 i
MFEAHEERT) ACE (AC H=H I EK C 8-
WS CAH), IR AAC (I ACHF IR
AC) TR 2249 2 | (3L R 5 A 23 R K9 1 2%
LTI, 2 A AR R S AR A i H A3
BRI X 0] B ZEL A A b 1) B 1 2 DR 2 s K P AR A
U, DAL AR 2845k 2 5 DL EoNE 2 R

17 SZitFAE

BEK A SPSS17.0 Giit - W AbHE, 45
PLx £s Fow, AR ZR BRI ¢« 5. S50
7KF 0=0.05.

2 #R
21 FFAEE RNA RE

BREAM R RNA H Ape0/das0 FRTE 1.8-2.0 2
], AR, FENLPRER 6 ANMFEM T RNA 1
BEHERE AL ik (B 1) BB =450, iR
I % FEA S RNA R A

B 1 B RNA BB IR R s vk
Fig.1 Gel images of the total RNA of liver samples
22 EREE PCR ¥ iBryfrERLZAE X R EA
RN E ST AR

B-actin. CYP7A1. PXR. LXR. PPARa. FXR.
HNF4a LR 3 25 153 (R 9 0.995-0.999) 31
RUR A 95%-105%. 45 FULHH, S} 52 & PCR Al
RGN BT SR, 56 400 2 SCh) 2 & PCR
FOE A&, AT LA P AN E B 2 48 kAT
IMTTES o A 2 0 BT Y 7 326 TR PO 475 it i 422 08 T2
B —8iR], Y AR RS S T B
18 N B B RS (B 2) . B R AR H bk
TN o B 2k (K1 3) .

2 BRI L. EHEME BIA R ICNB-actinn CYP7AL. PXR Hl FXR, THEM R4 N LXRa. HNF4afl PPARO
Fig.2 Dissociation curves of genes. From the left to the right are B -actin, CYP7A1, PXR, FXR in the upper row and

LXRo, HNF40, and PPARo in the bottom row
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10 11 12

3 R PCR 3147 Wy B i il e FC FEL vk
M: DNA marker DL2000; 1: B-actin(3%% /8 14 d J5 FIFE);
2: B-actin(3Z M 31 d J5FEAR); 3: CYPTAI(ZME 14d J5
MREGL): 4: CYPTALCZME 31 d JRIIFER): 5 PXR(ZIH
14 d JGHIRESD); 6: PXR(ZIE 31 d JGHIFEM); 7: FXR(3Z
8 14 d JAAFEAR); 8: FXR (321 31 d A iUFERD); 9: LXRo
(2 14 d JFIOFER): 10: LXRo (210 31 d JEIIFEAh):

11: HNF4 o (28 14 d JGRIFEA);  12: HNF4o (3218 31 d

JEIIFER); 13: PPARa (27 14 d JSIIRE M)
14:PPARa. (328 31 d JA HIFE M)

Fig.3 Gel images of the PCR products of genes. M: DNA
marker DL2000; 1: B-actin(sample was irradiated for 14 d);
2: B-actin(sample was irradiated for 31 d);
3:CYP7Al(sample was irradiated for 14 d); 4: CYP7A1
(sample was irradiated 31 d); 5: PXR(sample was irradiated
for 14 d); 6: PXR(sample was irradiated for 31 d); 7:
FXR(sample was irradiated for 14 d); 8: FXR(sample was
irradiated for 31 d); 9: LXRa (sample was irradiated for 14
d); 10: LXRa (sample was irradiated for 31 d); 11: HNF4o
(sample was irradiated for 14 d); 12: HNF4 o (sample was
irradiated for 31 d); 13: PPAR«a (sample was irradiated for

14 d); 14: PPAR« (sample was irradiated for 31 d);

23 RFIERPTFy FHEESBHEARFA
Bl CYP7A1 £ [E mRNA FTixpITT{L

Kl 4 SR S HEFRBFIRMEE R, RIE KR
T T4 B iR A RS 14 d AT 31 d Ja FE R 48 ih 2%
RUF o ¥ XA T4 CYP7AL 25 mRNA
FIEACFER 1, FH4E e e TR A TR 2T 40
CYP7A1 2K mRNA A RIE R . 3R 2 Figilh
FHSEB 58 96 2 8 PCR B A AT 21 (1) - FE 4 1)
C Al ACH (ACH=HMER CA—NSHEH
Cl) , Pk AAC, (SEBR4H AC—XTHRAL AC) T
SRR A R R 27200, [/ 5 BoR, IR 14d
J& (y 2k BARA T EN 0.4676 Gy, 1 R
TRS7IEN 7.84 mGy), RS RS K BUF4m
CYP7A1 %:[H mRNA FKI& A Z 2 AR AR
44% (p<0.01), FAFF BEEZ R EZ 31d 5 (v
Uk EARIR A 1.0354 Gy BT B RUIR 7
BN 17.36 mGy), &AW G4 KR AT 400
CYP7A1 %:[H mRNA FKI& A ZE 2 AR AR
22% (p<0.01), AAEHBEER . fE£— NN,
K4 CYPTAT £ mRNA FRikkiE 2
TR 3G T 2 R

4 [R5 14 d A1 31 d J5 K EUFPAEZE DR 30A SE 52 &
PCR Ryl i1 th . 728U 14 d JFIOREAR, AL
HEAF 31 d JEMREAR: M LZE FKIKA CYPTAL+ B-actin,

PPARa+ B-actin, FXR+ B-actin. PXR+ B-actin.
LXRo+ B-actin. HNF4a+ B -actin
Fig.4 Amplification curves of genes in liver assayed with
RT-qPCR after radiated for 14 d and 31 d, respectively.
Samples radiated for 14 d on the left side and samples
radiated for 31 d on the right side. From up to down are
CYP7A1+ B-actin, PPARo+ B-actin, FXR+ B-actin,
PXR+ B-actin, LXRo+ B-actin, and HNF4a:+ B-actin.
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RRBH ATV S s A7) i 26 AR Al B 35 2R VR A R X K R T4 I CYP7 AL K mRNA ZRIA 520
R2 BHEEERE mRNA Rix/KF
Table 2 The mRNA level of the genes after radiated
THEER A B-actin (K C, fH  FHGEERM Cof  AC, AAC, 2haa
Amplified Groups C, value of B-actin Cy, value of the
genes gene amplified gene
CYP7A1 14 d 75 A0 IR 15.5+0.14 18.81+0.26 3314032 1.18+028  0.44+0.07"
Control group of 14 d
14 d R ETRA 15.59+0.47 20.08+1.22 4.49+1.05
Radiated group of 14 d
31d FAXHRA 14.76+0.54 18.01+0.18 3254048  221+0.06  0.22+0.02"
Control group of 31 d
31dIRETRSTAH 14.87+0.33 20.33+£0.91 5.46+0.98
Radiated group of 31 d
HNF4o. 14 d 2= EAXTHEZ 16.25+0.07 20.18+0.16 3.93+0.19  0.07£0.02  0.95+0.02
Control group of 14 d
14 d VR ETRETAH 16.27+0.29 20.27+0.35 4+0.18
Radiated group of 14 d
31d A EXHEA 14.35+0.31 18.8+£0.29 4.45+0.5 0.19+0.03 0.87+0.02
Control group of 31 d
31diRA YA 14.57+0.37 19.21+0.54 4.64+0.41
Radiated group of 31 d
FXR 14 d & EXTHEZ 17.310.17 21.67+0.3 4.36+0.4 -0.19+0.04  1.14+0.03
Control group of 14 d
14 d IRAHEGTA 17.31+0.24 21.48+0.32 4.17+0.19
Radiated group of 14 d
31d ZFEX A 15.84+0.39 20.61+0.4 4774037  0.55+0.03 0.68+0.02
Control group of 31 d
31diRA YA 15.94+0.29 21.26+1.04 5.32+0.82
Radiatedgroup of 31 d
PPARo. 14 d FEXHEA 15.91+0.17 22.09+0.3 6.1840.31  —0.54+0.12  1.45+0.13
Control group of 14 d
14 d R ETRA 16.02+0.46 21.66+0.58 5.64+0.33
Radiated group of 14 d
31d B EXHA 15.71+0.7 22.66+0.59 6.95+0.31  —0.41+0.12  1.32+0.09
Control group of 31 d
31 dIRATHSTAH 15.03+£0.42 21.57+0.44 6.54+0.42
Radiated group of 31 d
LXRo. 14 d & EXTHEZ 17.87+0.26 21.66+0.36 3.79£0.15  0.16+0.02 0.89+0.02
Control group of 14 d
14 d VR ETRETAH 17.88+0.19 21.83+0.2 3.95+0.22
Radiated group of 14 d
31d FEXTHEA 14.51£0.55 23.63+0.78 9.12£0.46  —0.5+0.18 1.4+0.2
Control group of 31 d
31dRA YA 14.55+0.44 23.17+0.65 8.62+0.5
Radiated group of 31 d
PXR 14 d & EAXTHEZ 17.74+0.14 22.68+0.36 4944031  -0.76+0.03  1.69+0.04
Control group of 14 d
14 d IRAHEGTA 17.69+0.37 21.87+0.4 4.18+0.3
Radiated group of 14 d
31d A EXIRA 15.25+0.32 23.3740.33 8.12+0.3 -1.23+0.03  2.34+0.05%*
Control group of 31 d
VELA A K
31d RaiR A 15.71£0.38 22.6£0.39 6.89+0.4

Radiated group of 31 d

F: AC, = Cp arwum —Cy (B-actin %) » AAC, =AC > —AC G - p<0.01, .
Note: Act = CtZ(Ampliﬁcation gene)_ctl(ﬁ-actin gene)s AACt :Act(Rdiated group)_ACt(Control group)» ,P< 0.01.
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u Control
= Co-irradiation

o o o
~ = =)

Relative expression

o
£

Time /d

5 CYP7A1 £ mRNA #H%}T N ZB-actin 25 mRNA
MK, A X IR0 CYPTAL
F[H mRNA £EKCFEN 1, 7, p<0.01
Fig.5 CYP7A1 mRNA gene expression in the liver. Results
are expressed as a ratio to B-actin mRNA level. The mRNA
levels of control rats were arbitrarily set at 1, ” p<0.01

24 EFAERDFy FERABHBEARITAR
FiFiE CYP7A1 EFERIZFZ R mRNA FRiAH
T

W& 6 fros, FERRST 14 d (v 52k RAUR S )&
2.5+

= Control

= Co-irradiation

—_ —_ )
(=] W (=]

Relative expression

o
[

0

HNF40. PXR LXRa FXR PPARa

14d

9 0.4676 Gy ¥ RIREGFIE A 7.84 mGy) )5,
PPARa % [F] mRNA FRik B2 2 AR 1.45
%, FXR 2l mRNA RiE B R 2 A R4 M 1.14
%, LXRoJER mRNA Fik N 22 {5 R4
89%, HNF402E K mRNA i T 225 5 2 1
95%, PXR FE[K mRNA ik b %= o i
1.69 £ . 7E MRS 31 d (v 49 2k R AR HRYS 772 1.0354 Gy,
i BRIR SR N 1736 mGy)Ja, 52 AN EA
Eb#:, PPARa &K mRNA ik B &4 (X HRLL
ff) 1.32 f#%; FXR %K mRNA £i5 N 2% xR
HH 68%; LXRoZEHR mRNA Fik 7 H) L £ H
AR 1.40 1%; HNF40JE R mRNA Fik R4
2 AN IR 87%; PXR FE[K] mRNA Fik Fiff £
2 ANHIRLR 2.34 15 (p<0.01). GEit4rHr4h & it
JE & PCR J7i%, DMHXTFRIAEN 2 5 0L BN A %
5, BuERY, W 14dM31djE, 5SZAFRA
Eb#¢, LXRo. PPARa. HNF40. 52 FXR #£[5 mRNA
X KRB R BB, HEEZR31d)E, 54
IS L HRZE PG, R R 4H K R4 il PXR
F: K mRNA ik _FifEH B3 (p<0.01).

HNF40. PXR LXRoa FXR PPARa
31d

Bl 6 FPUEifEE CYPTAL 2D mRNA AR mRNA A4 T-19B-actin 20 mRNA MUK T, 4528 FRTIRALI %
K mRNA 35K P 1, ™, p<0.01

Fig.6 The mRNA level of the nuclear receptors that could regulate the transcription of CYP7A1 gene in the*liver.
Results are expressed as a ratio to B-actin mRNA level. The mRNA levels of control rats were arbitrarily setat 1, , p <0.01

3 g

ZINFR R R TR 2R R BT BT N AR 3K ko
R SZ B NATTER 5 o AR ] A 4 Sy R 1) — 59
ERREESSBEmN AL, mEAwRE. %t
TN B EE R A SR P ] A AT R, [
ANEEAT R AR D, JEHR KR R R -y 3
LRGP . AL FEHE T AERFAER T
-y SRR A IR T PR I ] 2 A S AR R 1 = L

FRI#REE CYPTAL F:[ mRNA Rk tb. HFEK
e FERRST 14 d (v 4 BRI &N 0.4676 Gy
i RFRIE SR N 7.84 mGy) Al 31 d (y ST B
HRAFFIE A 1.0354 Gy 1 RGFIE A 17.36 mGy)
J, IRERRSAR R4 CYP7AT £ F mRNA
FIE4r AN R AR HRZL R 44% (p<0.01)F1 22%
(P<0.01). YiIAIKFI 2 v Flh 7R & HRS 7R R —
BRI AP 6K ST 40 CYP7A1 mRNA XA
S EEERTEA AR
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BRBH AT RS AR rh - A S 2R 5 IR S0 R SRUTF A CYPT AL R[] mRNA 235 f 520

FERERE [ B 7a-FRALBE(CYPTAL)ZE K] mRNA
(R 52 P S ARG s DR - (R % o T X324k
a(LXRoy) « i F AL W Bl AR SE (W OE Z 1k
a(PPAR0). FF4IMIA% IR T 4o(HNF4 o) #5HE 5 1K
i CYPTAL JERF SRR, TEJERE X 2k
(FXR). Z e 52 (PXR)BEAS HI I CYPTA1 LRI H%
SEFRIK. BT X SZAR(LXR o) BE AR A 5010 8 3] % 35
T, JF H e Rt R 4E H R 2 ko (RXRo) s & )5 TE A%
S B4, 5 E K LXRo-RXRo K 5
CYP7A1 2R JE 3T X 1 sitel 7 g A, Bz
CYP7A1 %P, Zhang 25U0%5 B 4 R A0
LXRa &K FEFRI CSTBL/6] 2 RMEE LXRoFEIE
7, RIMEFARZ R CYPTAL FEH mRNA #is 8
FHEIM, (A LXRou R ko2 RO 54N 21 B AR AL
W50 % B HNF4ou: CYP7A1 FE A [ 8 B 5 K 1,
BREE 50T CYPTAL RS 3l X AH TR W 3. ot
- II(BAREID) ] DR-1 4145 &, Mgt CYP7A1
BRI IHE SR o AL, IR HNF4odh B0 i R R4S,
CYP7Al HRF3h Ttk 2B E N, £
HNF4of - CYPTA1 JERI % 5 B FE AR /K1 22 00 B
i Cheema Z5HF 70 R I, PPAR ol BC AR 505 )5
e 5 RXRa4s & i PPARa-RXRo . 14,
PPARa-RXRofET 5 CYPTAL JE 5 IX sitel i s 45
£, BRI CYPTAL FEH 512, A fnss ]
AR R S E R BE K R PPARUT R,
RIUFIES CYPTAL HPRIFEIENNHE . Cao 25 IHF 5T
ROV E AW I Re s 8 CYPTAT A
IE[A R F PPAR ok, MM CYP7A1 JEFEHE
ik R, BT B R TURE £ O BRI R ]
WK, FXR fgfgiEid FXR-SHP. FXR-FGF15
BRRANE CYPTAL BRI, MFFRZY 324k
I(LRH-1) /2t LXRoi#iE CYPTAL RIS
BN T, ERTAE R, BHAER RENS IO FXR, 1
J5 FXR A4 5308 — A/ N1 f# 18 (small hetero-
dimer partner, SHP)#5%, SHP 2>l LRH-1 Z56 &
SR R, SECCYPTAL FE BT LA H B
PG R Fkob, CYPTAT JER % T %, 746, FXR
BRI 5, KR A4k BRI A K K1 FGF1S 150
FFRIEKGIEIN, 1M FGF15 %5 FGFR4 454, M
BOE INK 12, i CYPTAL JE R 3 SRk 2 2130
U, HIER /NRA L, PXR HEF E S 8/ B
CYP7A1 ZER M REIRAIT 2 f5. T35k, XN ERIR
& PCN J&, KRIVERW BEME] CYPTAL A

mRNA f7CEN, (B S PXR [ mg 4 /N6, PCN
XPH CYPTAL H:F Fak M FH A 528 # PXR
A A% 3 T ek 2 JFL it 2 2k R 4 ) JHL 2k A g T e
CYP7A1 F:pHZiA 20", Jonker 25UV 53 & 30
PXR Rt CYPTAL BEF 5%, ff PXR GE
AR 97 TIE [T A S 5 5 TR BB A

NTWEFR LI A CYPTAL mRNA R4k ]
AedLE, FATEFEEH 7S5 € & PCR EMI 1
LXRo. PPARo.. HNF4o. FXR. PXR £ mRNA
(PR AR 7K A, i o bt R BLR A BT A
LXRo. PPARo.. HNF4 o. FXR %[ mRNA f#
IR T2 U R B R ARk . (R R IR
14 d 5, RAMHA KR PXR 2K mRNA
FIE LA 2 (AR 1.69 5. fEIRST 31 d
Je, IR TR K RAF4HHE PXR 2K mRNA ik
LA E AN AR IR 2.34 £5(p<0.01), HIEH
BFEZER. # CYPTAL mRNA Fi& R Al GEHLHI 2
TR A HRURE — B N B T AR R R PXR
mRNA KX,

FAh s BR T BRI ST R R S R R A
CYP7A1 mRNA ik /K13 52 21| H & R &R 1520
Park 2PV BT CSTBL/6 BVESHIE S 25, FF4HR
SHP A [F mRNA ik FFt, HIERRIBFEIKGES
EPRAT IR R ER B A S KT (FOXO1) K3, HE
i CYPTAL JE[R (3834 32 B3] . Kim 25PURE 70K
PR A2 HFORAS R, 0 R - P53 Ak i 1Y
B SHP &K% CYP7A1 7K°F-. Henkel Z5HF %t &
PRSI B FVB/ND /)N BRUJH [ R £ 12 Ji Re g i 3
T 40 R A BB IR Troo (TNF o) fiT 2 1B(IL-1P)
Tk, Mix 2 PR IE & B E R
CYPTAL (L HEAT a2 % T/ K
R oy SR IR A TR X CYPTAT 2K mRNA
FIEIE BRI T BE 2 2 R RZILFEER, AT
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Effects of low dose rate neutron-gamma ray mixed irradiation on

CYP7A1 mRNA expression in rat liver

OUYANG Kehan' SHEN Xianrong” HE Ying’
!(Department of Nuclear Science and Engineering, Naval University of Engineering, Wuhan 430033, China)
Z(The naval Medical Research Institute, Shanghai 200433, China)

ABSTRACT The aim was to analyze the effects of low dose rate neutron-gamma mixed irradiation on the mRNA
expression of hepatic cholesterol 7a-hydroxylase (CYP7A1) gene in the rat and its potential mechanism. Sixty rats
were randomly divided into 4 groups: irradiated group in which 20 rats were irradiated for 14 d; control group in
which 10 rats were sham irradiated for 14 d; irradiated group in which 20 rats were irradiated for 31 d; control group
in which 10 rats were sham irradiated for 31 d. The irradiated rats were irradiated with low dose rate “°Co y-rays at
0.0167 Gy-h™' for 2 h and ***Cf neutron at 0.028 mGy-h' for 20 h. After being irradiated for 14 d and 31 d, 20
irradiated rats and 10 control rats were killed respectively. The total RNA was extracted from livers. The real-time
PCR was used to detect the expression level of hepatic CYP7A1 gene and some nuclear receptor genes, such as
peroxisome proliferator activated receptor alpha (PPARa), farnesoid X receptor (FXR), pregnane X receptor (PXR),
hepatocyte nuclear factor 4 alphas (HNF40) and liver X receptor alpha (LXRa), which involved in CYP7A1
transcriptional regulation. The results showed that the mRNA level of hepatic CYP7A1 gene in the irradiated rats
which were irradiated for 14 d significantly decreased by 44%( p<0.01) of that in the control group rats, the mRNA
level of hepatic PXR gene in the irradiated rats which were irradiated for 14 d increased by 1.69-fold of that in the
control group rats, while the mRNA levels of PPARa, FXR, HNF4a and LXRa in the irradiated rats which were
irradiated for 14 d did not change significantly compared with the control rats; the mRNA level of hepatic CYP7A1
gene in the irradiated rats which were irradiated for 31 d rather significantly decreased by 22%(p<0.01) of that in the
control rats, the mRNA level of hepatic PXR gene in the irradiated rats which were irradiated for 31 d significantly
increased by 2.34-fold (p<0.01) of that in the control rats, while the mRNA levels of PPARa, FXR, HNF4a and LXRa
in the irradiated rats which were irradiated for 31 d didn’t change significantly compared with the control rats. Thus,
after exposure to low dose rate neutron-y rays co-irradiation in a period, the mRNA level of hepatic CYP7A1 gene in
the rat significantly decreased with the accumulation of the absorbed dose. The possible mechanism of the change
was that the co-irradiation led to the significant increase transcriptional level of PXR gene, but PXR repressed the
transcription of CYP7A1 gene.

KEYWORDS Low dose rate, “°Co y-rays, Neutron, CYP7A1 gene, Rat
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