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[(HE]  HOH I 712 S i R DR R SR 0 R BRUIE T R A= ) 0GB CYP7AL R D-AUTJREZE 1 (DBP) ik Y
2. 30 B BB A @ IR (HC) (B IRIZE S (HE) AE#4H(C) . millE 4 N8I sh 20 % 1 s N ik ng
RIS TR 4 S 647 16 RMNRKIZ 3. 20 RS, M2 =40 K BRUFIE CYP7AL il DBP B3Rk, i
HEARFEFR AR AL LA R 648 P (G IET R, U VR BRI 4307, I RE 85 2R R | e A sh 240 50 s 4L A i
JU5 A2 PE W] S5 | 1 T chol \TG \LDL . CP ¥4 [l 1E % ; & f5 12 Zh 20 i Ef CYPTA1 DBP 935 4. K1)
it 7732 Sh e i i IR PR IR K BUIFIE T CYPT7AL DBP 23K 2 140, 380 BT 2 9 7= 28 A HE I vok 42 i Mg 4l
LIRS R B EAACES .
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Long-term Swimming Enhance the Expression of D-bifunctional
Protein and CYP7A1 in Rats Liver of High-fat Diet

Ye Chun
(School of Sport Sciences, Nanjing Normal University , Nanjing 210023, China)

Abstract: To detect the effect of long term swimming on bile acid classic synthesis pathway in high fat diet rats. Thirty
healthy male SD rats were randomly and equally divided into following 3 groups,normal control group(C,fed with standard
diet) ,high fat diet fed control group( HC) and long-term exercise (HE). The rats in group CON were fed in diet control
groups and fed with the standard diet. The rats in group HC were continuously fed with high-fat diet without exercise. The
rats in group HC were fed with high-fat diet without exercise for 4 weeks,then with 90 min unloaded swimming 5 times per
week. The whole duration of the study were 20 weeks,the serum concentration of Glu,Chol \ TG HDL LDL CP,and fecal
bile acids were assayed. The body and liver weight of rats were recorded. The mRNA levels of hepatic DBP and CYP7A1
were detected by RT-PCR. Serum Glu, TG chol and LDL were lower in HE group compared HC group ( P<0.05). The
expression of CYP7A1 and DBP were up-regulation after long-term swimming. The expression of CYP7A1 and DBP could
be up-regulated by long-term swimming,thus effectively increasing bile acid excreting and improving the disorders of lipid

metabolism.
Key words : swimming, high fat diet, CYP7A1,DBP
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TR AR R e S A IRAR A WU, CYPTAL BR[04 47 3 5 A o S A P AR P 1 —
B AALTEM. HT, WIFIERY S AL B R S Rt Al ) —Fh R 11, IX PP EEE 1 m] DUEEAL D-3 F2 A
fifg A R /K 5 WA, B FR b D - XL T) RE 85 H ( D-bifunctional protein, DBP) 2= R b L A
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M F AR TRKGE S IR DR SRR RUTFAE R CYPT7AT K DX BESE F A Y52

fad A B K AL RN U R . st DBP JE R /N BRI TR PP 2 BUR K S AR , 2 W DBP JE TR &
BT . B UESE ARG K SUTFIE DBP 263k B i B A, BF LASHEIN DBP AT BERI A s K BT
O Fp R ERAR D DO A S PR ) AR S5 e R AR I T sk s R DR IR BRUFIIE R CYP7A1 I DBP 2%
IRIARAE , IR R Ff BE RS 2ol I R Bt AV R R CHOS S B 1 R B 3 A AL,

1 Jiik

1.1 KRAFMEE

KSR MM SD KB 30 H KT 180 g~210 g, Hi g 5t i R 25 K 2= S50 sy o4t B AL oA = R 4
(HC) \FlRiZsh4(HE) AEF(C) B4 10 K. SRR = B iz sh 4R F = BR DR R SR |, & BR TRDEHEC L A
BRI 109% BYFE N 1.5% 0 RH R T 5 2R ZAnfEmG 2 s e & TR R 5.

KEGE RN EMRSE 4 A2 )5, mlgE sh it 17 16 FMIEIKZ 3. 78 100 cmx50 emx50 em ¥R P
AT B SR K AKRARERE (30+2) °C B E A 5 d #-F7ikIz 3, 2K 1 UK, BEIK 90 min. 4520 43 58 1]
7%, A ESYOK, shi AL HE1T 20 . miRiE shdl fia — Wk IEvk G 24 h B35 08 12 h, FRIKRE, D)
3% )3 I LU 22 AN s T SRR B, 78 B3R L PR, T 2 R v T L SR BB IR) ARy 3k R AR i, P ML 3 AT
JE. AEBER LR 3 d s 2HIR RS F T 25 B R (fecal bile acids, FBA) il .

1.2 $EfRNE

1.2.1 AFRBRRXIAKREEZFBHR(TREE/AREX100%).

1.2.2 XA 8 £ 7600-020 4 & 3h AN Z 2 P GLU . chol \ TG . HDL . LDL #= CP(C Ak).
1.2.3 A% it Bk a9 2

ZRESCHRIN 52, FHTC/K CBE A A K B e i A 258 v 2 BB IR R, HT H ST 7600-020 42 H 32k
ARASCIN 2 AR , DA s g v 5 R T IR 1 Il IR B 3 254 rp IR T R ) 75 2
124 FIEZVEHEL, GHOIE K FHHE £ & 48 TUE.

1.2.5 JAFZa4%F CYP7AL #= DBP #9l 2

RSB FRRI—R R BUF 41405 RNA, LA B-actin F P Z: I, RT-PCR L% CYP7A1,DBP A9 AHXT
Feikat, FHBE UL R G A SN B EE S H UK o3 B 4 1S P M i R FE AR ARXS IR 5 L) B-actin RNA (1K JEE
{2 b2, KEL DBP 514 5'-AAGTGATGAAGACTGGGATA-3', Fil#514) 5'-TGTAGGCAAACAGGAGAA-3',
724 793 bp. KEL CYP7AL 514):5'-GCCGTCCAAGAAATCAAGCAGT-3", R 514 5'-TGTGGGCAGCGAGAA-
CAAAGT-3', 519 AAT, 1 Bl T Rl G AR
1.3 FitEHZE

K HH SPSS 11.0 #4740 #r. WOkt Jr 2255 PERG I8, Bt F (398 ehnifE 25 ) R, dlim) 22 7 e ds
R RE L

2 gk

2.1 KHIM S X KR AR | M7k A0 2E4E B+ ERHEH BRI
B B2 R BRI i, 4 JE N L ( Chol ) \LDL B K2 C BK (CP) 5 1E % 41 W 8 33 i, 3058 v IR
Heth R s b . v iz g 20 2 R mopl IE I H il = (TG ) & LDL B8 IR 20 B W 1 [, HDL A& iH
TR HE A R R I R (R 1)
x1 JBEAXRMAE MAEKF R FBA HiH
Table 1 Blood lipids and fecal bile acid in rat groups(n=10,x+s)

EH A il RiBRIZ B
75 I LKE 3.380 0+0.383 4.350+0.300 ** 3.920+0.29*
Chol 2.288 9+0.410 3.190+0.600 ** 1.240+0.31%
TG 1.810 0+0.300 2.000+0.450 1.087+0.19*
HDL 0.940 0+0.280 0.986+0.220 1.258+0.25"
LDL 0.350 0+0.100 0.607+0.180 ** 0.400+0.11*
cP 0.346 0+0.060 0.417+0.060 * 0.387+0.60
FEAF P TR 0.786 0+0.143 0.450+0.272 * 7.554+1.89%*

L SIEWH L, ## P<0.01, = P<0.05; 554 FLAE, #P<0.05 , ##P<0.01.
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2.2 KHIM AEshxHMEEF 5889 8200
TR R AREIR R 20 J) (4 R BRUARER A B0 W34 hn ( P<0.01) . &4 16 JAITi 132 3, K B R4
B BE T (P<0.01).

®2 BAXRKEEMFE
Table 2 Body and liver wet weight in rat groups(n=10,x+s)

E# 4 [y et FiRIZ B
hHE(g) 556.44+29.04 654.66+47.02 " 571.22+41.22%
HTH8%0( %) 2.36+0.39 3.60+0.53 ** 3.13+0.10*

L SIEWAIHEE, #* P<0.01, * P<0.05; 5 R JR41 LA, #P<0.05, ##P<0.01.

2.3 FHERRIET

B R BE R 200 P AR AT X A S L0 R U B S 244 A 44 s, TE B 41K LAY I 2R Do B
2R i RAL 10 HOR B RS DR v I A MO RR 5 28 Pk (++4) I XA WL s RAVEARAR (+) |, EAE
REMAASERE BE 5 1E 5 M LAy B PR 25 5. SR 3hAL 9/10 K EUR-4i Mu e i i A8 P A XA DL R
MR, AR T 1710 KB ME R HES B HE 5T, R WK AR AR M S IR i A8 1. 45 SR 47 « w5 Bie 41 K B 4 A
H LA S B AR O AR B R ORS 1 R T I AR s BRI =5 ARz S0 A IR A i 1 A8 P 4 v i 4 A
.

Vi

LSS DN
N s apiE) Pl [egEl

1 ZSEAXBRFEMNARESERE(HE $Ex200)

Fig.1 Light microscopy of liver lobular architecture in rat groups

2.4 PBFEER CYP7A1 DBP HFRiLER

[—
S50 0, R 4 K BUIFJIE Hh CYPTAT A R
DBP WA EIEH 41 8 T (P<0.01). FigiE
2l CYP7AL Fll DBP FiR# m 4L & 5 ( P< Ew4 wigd ksl
0.01). B2 HHKR CYPTAL RiZER
%3 ZAKRAT CYP7AL DBP A& L Fig.2 Hepatic mRNA expression of CYP7AL1 in rat groups
Table 3 RT-PCR results of liver genes in rat groups(xzs)
CYP7AL DBP ——
EH# 4l 3.766 7+0.438 8 1.156 0+0.414
iRz s 3.885 2+1.014 6% 2.390 0+0.728%
SLE] 0.487 0+0.246 9"~ 0.206 8+0.267 ** EHH mlRA mRiZshA
T SIEWANE, =+ P<0.01, = P<0.05; 5 IS4 L, #P< B3 &A% DBP AR

0.05,##P<0.01.
Fig.3 Hepatic mRNA expression of DBP in rat groups

3 e

e R TRHIRESR 20 JE S BRI 7K P A KT B 325 T e 5 AR B U0 R 7 TR 400 2 22 1 B
AR AN, W B SR MUAE A A 57 s 2. MR R A LA L e = 25 A ™, TR] gt S LR HE T AR
[E ) g AR, DAAERIT SRR T, 75 o L e ) I £ 25 F T, M9 B RELTT 2 5 UL Ak TR S, BT LA
e it A T I [0 522 LA o AP T ) = 2 2L CYPTATL 2 O v UL i 5 I T 2 L a4 728 1) B
PR, BRI E AR TR A A W TAERFOLAAR [ B QP i 4 2 ¢ 2 A PE . JF . CYP7AL
FIREEZ ) LI e RGN R B A O R 1 ) — >
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M F RIS S0 AR SRR IR RUIFIE - CYP7AT K D- XU RE 8 1 R IK B 5

& DBP. FRELPHUN Zellweger ZEAHIE , & T A AL DBP IR &4 Kim AN AR HR (C,, ARTIR)
AR K BERR R HE AR . it A PR 45 R W] DBP RERSIE M1 CYP7A1".

HR iR 22 35k B I AT 38 I 40 R A i RN, A 24 5% P 25 HE . PRI, SR iR o 9 22 /0 1] [) 2
S W A IR AR A B ARSI ZE SRR e 20 AR AR IRRIE S%)5 , DBP Al CYP7A1 £3AW B
TR R R HE S A IR B S sk a9 e R T e, A U A B R, 3 AT R R [ e
PEF AR R L Z A ST R AR AR R IR KB 2 JE S, DBP FIl CYP7AL Rik<s bJ 28R
He B S, AR SR AE RAR L. 45 G A SCRRES J 434, SR AT e 5 Rk M 7 B[] 4 A G DT
Jig e Ak R 1 5 SO BRI O v 4 PR - 235 B B 18, AR T CYP7AL A9 3Rk, 08/ TIRITH R 9 &
B AR S RE TR S A 20 JE | 37548 ) AR S ) WL (]

ARSI LR | SRR IR R R K iUk iz 3 LUS , CYP7AL DL & DBP 335 &3, il
Y UL S PR S R, A R v R R s S o B S B E) R Sk s i U R P . X —
SR, K2 Bl ol R FRUIR [ A 4 R PR AT BB T2 8 R T & IR TR DG HE EE CYPTAL A
DBP IR, WM AR TR ) 7= A, £ 20 AL ] e g -HE I, D A T e A P M A
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