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HEER A RZ KRB ABCAL 71 SRS FUMNR R8I0

magEE MmO A R B E O FEXE I a & O 400014 FHE FRERKEMR LT ERE B4
PERH B HIITE R

WE  H H4EER ABRZ vitaminA deficiency VAD K FUSTRL B B BARBPR B S AR DG FHLE] 7k
MZEWITT IR 45T Wistar KEIERIRE EWXTIRA iR A &4y 4000 1U/kg REL VAD IR VAD 4 443 A
ik 400 TU/kg MTARE  FRE2 % 8 JJ5 VAD US4 sudi /b R A VAS 4] 4/E R A &8 6500 1U/kg (4EEL 15 d
a6 B G IE IR 1 BI00  Apo-B100 =B R 4543 & ¥4z 1k Al adenosine triphosphate binding
cassette Al ABCA1 33k Real-time PCR #% R KIS WF ABCA1 1+t 48 Ak 4y B A4 38 5 1% 2 K o« PPARac JiIT X 521K «

LXRa MEE X Z{k «/B RXRa/B mRNA K 45 fiedifb o 4 8 J& VAD 45 AE Apo-B100 7K
14.27 +0.05 BlE &S TIEH X B4 8.25+0.49 P<0.05 54 8 FEIEHXELZ 37.44 £0.46 L& VAD 45 0E
ABCAl %3k 24.53 £0.86 [#{% P<0.05  Real-time PCR ¥l S51E% 41 lbis 45 8 J& VAD 4115 IE ABCA1 &3k i
VAD 41 RXRa/B LXRa mRNA /KFFEAE 2274552 X P<0.05 i PPARa mRNA /K5I B4 P >0.05
DI ERARBELE A 2 A A FERMKE BIEH K 45 VAD 13 PPARe/RXRs-LXRa/RXRs-ABCA1 4 S JIE B /i i 12
ZHMFEOCR BN RN 2 A REHN iR R A A AU B LA BTG R & R &
KR ER ARZE SEIRIRT A SEEIR AL JBR i B KR
hEESZES R591.41 R322.61 R589.2 XEEREE A

Effect of vitamin A deficiency on ABCAIl-mediated lipid efflux pathway in rat
kidneys
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Abstract Objective  To study the effect of vitamin A deficiency VAD on lipid metabolism in a
rat kidney model and its related molecular mechanism. Methods  Wistar rats were divided into normal control
group n=6 VAD group n=6 and vitamin A supplement VAS group n =6 . Rats in normal control
group were fed with a diet containing 4 000 IU/kg of vitamin A rats in VAD group were fed with a diet contai-
ning 400 [U/kg of vitamin A and rats in VAS group were fed with a diet containing 400 1U/kg of vitamin A for
8 weeks followed by a diet containing 6 500 IU/kg of vitamin A for 15 d. Apolipoprotein BI0O0 Apo-B100 was
analyzed with immunohistochemistry. Expression levels of adenosine triphosphate ATP  binding cassette Al

ABCA1 in kidneys peroxime proliferator activated receptor « PPARa  liver X receptor « LXRa  and
retinoid X receptor-a/f RXRa/B mRNA were measured by real-time PCR. Results  Immunohistochemis-
try analysis showed that the Apo-B100 expression level was significantly higher in VAD group than in normal
control group 14.27 +0.05 vs 8.25 £0.49 P <0.05 while expression level of ABCA1 was significantly lower
in VAD group than in normal control group 8 weeks after treatment with vitamin A 24.53 +0.86 vs 37.44 +
0.46 P <0.05 . Real-time PCR showed that the expression level of ABCA1 was higher and the expression
level of LXRae RXRa/B mRNA was lower in VAD group than in normal control group P <0.05 . No
difference was found in expression of ABCAl and LXRa RXRa/B mRNA between the two groups. The above
changes returned to their normal level after treatment with vitamin A. Conclusion  VAD can lead to ABCALI-
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mediated lipid efflux pathway injury of PPARa/RXRs-LXRa/RXRs

resulting in lipid accumulation in rat

kidneys which would return to its normal level after treatment with vitamin A.
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AerE A LT AMAEMRIE L 4005 1 1
S RRT S E R R B T AR R
WIHAE R A A8 07 20 B 2o 1k e B o A3 T
PIEEAMEH T AR A WY RO
HAERN AR = P B2 retinoic acid RA 5
5 B 2 AR—A0 2 2 /K retinoic acid receptors
RARs ML BB X 2k RXRs 4ie WF5RY
RXRs 1FH— R %2 R4 452 5 B8 B #2091
AR W) Tl A 18 B ) 1S 2 AR peroxisome proliferator-
activated receptors PPARs i X 3Z2{& liver X recep-
tors LXRs JLJEHR X 21k FXRs SRR it
HHLE A RS BRI R — R Y250
e A = vitaminA deficiency VAD W8k 52 M 3
R AR = W IE R ARBESE B TR R
VAD X5 HE g 4 Qs ) 5% i K FEAH G 9 43 BIL it

1 MRS5S

1.1 SEBshhB A 0 5 5 it

HAF: Wistar HEPER R 20 H bR 55 = 4212 R R FP B B 7 G
SMEHIFSE TS s i Bt SPF GRS SR S/ s JE I AR
FFE 7 00/19 00 %3 22 ~24 °C {BJE 50% ~70% [ ki
Yok Sl AR R A IEE XA 12 2 FIEWRE BT
FLARRL B 6500 TU #LFEE A1 VAD 40 12 H F VAD k&
TRkl 400 TU WL EE  RIFR 3 J8 i 322850l Ak 76
71 HEGE R EABENIAMEE B T g B 43X T T TR
B BT ek 4000 U MLETEE FI VAD IRE #5245 8
J AT A RS LIMAEEEEL 1 20 VAD HTPAMELEAE R AR itk
A MR BY VAS 20 5 T sg bRk f & 6500 TU ) B ISR
15 d 4350 552 4 8 JA RS 71 FoULgE4) BUB ENR A Cibik e
B BIEEATRLEEE 6 N IEF & VAD IR LL AIN-76 5
Ty R LRl A BEAEASCH ST R
1.2 &5 5%

PR BB B # E BI00 Apo-B100 £ e B it {A
SC12332 Santa Cruz USA  HFIK R =BERIR L& GFkiz
A& A1 adenosine triphosphate binding cassette A1 ABCAl £ i
Ptk NB-400-105 Novus USA Ay 21 Ak — 20 bk Ko I il ) &
PV-6001 PV6002 JtiiriliNm %R HGAF] & R6311-01
Genemega USA 0% %317 & DRRO37S TaKaRa /@] SYBR
Green [ 7044k DRRO81IA TaKaRa /2%  Real-time PCR
JH ABI Prism 7500 thermocycler Applied Biosystems = %% AH

it S TC-C18 150 mm x4.6 mm x5 mm USA

1.3 FAWRERRAGF

L3.1 iE 23752 4 8 71 K LL10% K& Sk
FE I SRR R S GO BESR I 2325 13 40% )5 F -20 C
1RAF

1.3.2 4i4]  CRIJG ¥ A FEEIK 30 ~ 40 ml J 7 7 v

JE ZUNE R  BCR R #IE A S R 13 B
10% LR EE P B2 24 b B8R K MRS W] 12
& A BB 173 BB SRR S B R T B
ABE AT BT 13 BUL B EHERE Rt 5
Fe BT 0. 9% A= FER K4 B 5% By A13% 4 °C 2500 o/min # .0
15 min W4E BV -20 CHRAF#
1.4 fF R BERMARLEEE A dgan

B 0.5 ~1.0 ml #&J5 3000 v/min B0 W 200 wl I
ALV 13 100 wl 5Bl 100 pl MORIGR RS PR YOm
ATKCEE ECERBRgEAER A ARRT WahH Fm:
K 97:3 HfffE  H Waters Wl AH 3% 746 LAY 501
T 440 AR R AEAE 2 A VRIE AN E K 315 nm
P 1.4 ml/min {REIEIA]4 min BT BAERHRAE RO T 2T
1.5 SJ& 284 5#7 B E Apo-B100 #= ABCA1

BHL AW A 3 um B BRI 2K 3% H,0,=
AEFR 10 min KIE IR ALY ZEIRKTE 3 R s
BEA0.01 mol/L My FR b 22 vy pH 6.0 fiB 4 2 i
J& [IB% 10 min E 1 R LMEEHUE 4510 1: 200 B
HRBLKE ABCAL Z i EHUiR A1 1: 200 75 B £ P K B Apo-
B100 Z ik 4 CHEF LR 43T I BUR if 460A6 Wy i A
P RAMPIE L B 37 CHFHE 30 min £ [R5 ] PBS

pH7.2 ¥ 3 K HJ5H DAB W BB N if A4
1B EORAKFE T e AR EYEHK EH e RH
PBS ftE Apo-B100 ABCA i (A& AE by B M X IR 645 T WA e
LR YRS SR G R HRSOGEEME 10D HME
FCEBDL# B 2 % & 43 8T Apo-B100 ABCA1 #3315 7K
AR EIBU RIS A PP kA sh a1 HaE 10D
1.6 Real-time PCR #&1 'F 2 RXRo/ LXRa ABCALI
PPARa mRNA #j £:345

Real-time PCR 5|#)H FIBERRAEY ARG R BURA AR

B 50 ~100 mg ] Genemega 4% i 42 B 57 A L HUEL RNA
BHAPRES WG 2wl S RNA 30 58 20 ul

DNA I HMEFEAERER NS4 93 C 2 min 93 C
5560 °C20s 72 °C 20 s 40 MEH  HEEwsERR AT
FrufE 2R 2 B Ak ) B 454 $2H8 SYBR Green T 5 £1ik
B T Y H SR R R P 4F 95 C
305 95 °C 5s #EffI15s 72 °C 20 s 240 NMEF  MHXTERE
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AOF A 274 AACE = SEIR 2 Clygpyn — 2504
Ctoggeam — XTARAL Gty — XFARAL Clyggenn

Real-time PCR 5|¥J i LGSR ALY A F A LXR-a I
W 5'-GACCAGCTCCAAGTAGAGAGACTGC-3' Fiif 5'-TCATT-
AGCATCCGTGGGAACATC-3' F=#) K By 109 bp RXR-B I
9 5'-TCATACTGTTTAACCCAGACGCC-3' K i 5'-GCTGCT-
CAGGATACTTCTGCTTG-3" F=#j K B}y 136 bp RXR-a |- if#
5'-TCATACTGTTTAACCCAGACGCC-3" F i 5'-CTTGTITGT-
CACGGCAGGTGTAGG-3" F=¥jK >~ 117 bp PPAR-a -3 5'-
TTTCCACAAGTGCCTGTCCGTC-3" "Fiif 5'-CTTCAGGTAGGCT-
TCGTGGATTCC-3" F=¥K & & 1178 bp ABCAl1 i 5'-AG-
GAAACCCAATCCCAAACACTC-3" F i 5'-GAGGACACACAG-
GCAGCATCTTC-3" P4 J&F 2}y 176 bp B-actin I JiF 5'-CCG-
TAAAGACCTCTATGCCAACA-3" K §if 5'-CTAGGAGCCAGGG-
CAGTAATCTC-3" F=¥)K > 115 bp
1.7 it E oM

R SPSS 16.0 ZEitHcfF U DL x 25 om ZULH
HoHA] LR I B R 07 2243 B 4RI PTG LR LSD &

2 #XR

2.1 FBRMEALRgEEE AKRFE

AR HEPE R 20T 3 SR TR IR E IR HAEE R A

¥

K 1.24 20.10 pmol/L B & & F VAD 41 0.72 0. 03

pmol/L P<0.01 IfyE BAEHLGEAR A KFFEH2 4 8
JEBT VAD B AL FIERL P<0.01 458 J& VAS4H g
m T VAD 41 P <0.01 5 ER 4 LB 2m P>
0.05 #1

F1 FEMESEHODFEREHEARLEERAKTE n=6 x+s
I3 pmol/L BHIELHZ nmol/g
2 48 8 JH 2 A 418 8 J&
IEHZH 1.2120.09 1.32+0.12 1.28+0.11 1.76 +0.14 1.84+0.21 1.97 +0.24
VAD 4 0.62 +0.112 0.56 £0.12* 0.39 +0.072"1.02 +0.21* 0.93 +0.16% 0.87 +0.152
VAS 41 - - 1.04 +0. 16 - - 1.57 +0.19

a P<0.01 5E%204 b P<0.01 5 VAS Zarbig

2.2 BBE Apo-B100 #9 w4z 5 &k

55 8 A VAD 4 Apo-B100 7' /NS A B /N S 45 TR
T IE 4 41 % VAS 4] Apo-B100 K WA BUiF B 1A ~F i
— B RSP HT Apo-BL0O 7E55 2 4 JEIIE VAD 4 5IE % 41t
B RIBKFEM R0 P>0.05  HFES 8 JAI VAD 411
BETFIERAK VASH P<0.05 K24
2.3 Bk ABCAl ¥4 24sl £k

ABCAl £ F/NMEHRE E1G~L 458 8§ VAD 41
ABCA1 kW /b MIEH 4K VAS A FLHBHL P<
0.05 & 2B

vl

VR, &
ol L5 N

1 SREALRERNIEALN Apo-BI00 % ABCAL (T K ik
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A Apo-B100 B ABCAl a P<0.05 L5 iE%40% VAS #kb4
2 RBEHALFEESHTEH Apo-B100 F1 ABCAL HIRiA

2.4 'BJE ABCAl PPARa LXRa RXRa RXRE mRNA
g KA

K 3 s TESS 4 8 JEB VAD 2 LXRa RXRa
RXRE mRNA E A K FH B IEW A K VASHTIH P<
0.05  [AAT ABCAI mRNA /K5 iR Gy 41tk oA 45 SR A
5 BI%E 8 J& VAD HRKKFU AR FIEHA P<0.05
A 3 21 PPARa mRNA RiEACEAESS 2 4 J8 K 8 JH ¥ T o 2
F P>0.05 458 VASHSEFHIE LXRa RXRa/B

2.0-

ABCA1 mRNA K F LW B8 P>0.05
3 itig

1982 4 Moorhead 45 ° 1§ Jo i A5 i B & M 2F
Ui R R R AESE O AR S AE AR X AL A s
KNSR B R kA KRR (R A
ARV [R5 A7 440 JH REASE 400 1 457
BEAN AR Sh Ko REE A & A & JB A R vp 9 R a5 T A
B FRUURL I Ak & A ol VR R AT A
RIS Kok AR AL Y DR 2 2T LABCE IEpi s I AEpt
FRIMAEAEA TR A Bz KERBIAY e JAE I il S R [
f TC  Hyh =W TG =#EEAEEN HDL KPR
I (EHAE PR 080 R i 55 i B U i s &2 ° 7
ARSI — ST T VAD K EUE E RS B Atk 4
KILVAD K EUEE Apo-B100 JLFR £ i Apo-B100
v BV el G S e e S R DR R Y [ N R

VLDL k% ERg&HE A LDL  Hh#ERHEH IDL

M ENRE T FETFFEFREE Apo-B100 7£ il 3
JkokAERE AL & AR BT LDL ° ARHFSEIESE VAD Af
SR BB WENR A 2 EL 25 sh ik ok A i Ak AH G g B
HTR £

REAERIFT A IR L I A . OO 2R 6 &4 e 55 &4 i v
PPARa/RXRs-LXRoa/RXRs-ABCA1 i % 76/~ S g i 4h
WrhEEZELCHEBEMEM " W PPARw/RXRs J
LXRo/RXRs fE JJy 0] fo VF #E AR A AL 0T L 8
PPARa ¢ LXRo P850I [RIBS AT LAk RXR 34805
WO T AT LA S ABCAL %3k FE {2 k08
A AR R BAEEE R A B2 X RE KRR
i PPARae mRNA ik /KFTEHH e {HJ2 LXRa

BEHXMEA] MVADAL T VASZ 2T mEAAIAL | VAD AL 11 VAS 41 408 g EgRpmaL _ VAD AL 0 VAS 41
2 I =35 TTE TE
# = Jg 2.0 43 )
WS 4 9L
E = X 25
= 5 = =
z 107 = = 20t
Z = =
] ~ 1.0 Z 15
z ab £ s
2 1 < 3 1.0k
=05 i | CRE
2 he % 0.t

o - o
0 0
2 8

HTILﬂ(zl
OO wipasma = vapal T vAS 4l L8[ m ik aatmmy

Eost 1.6
2" @14} '
& 04} 12k
£ ' 1.0
=03 =
= Z08
; 0.2 é 0.6F
J = -
Z 0.1 = g;

0 0

IHJ([/H) IHJ(r/F])

TVADAL T VASH

a: P<0.05,%5 iEf 2T B 20 )L 4R by P<0.05,
15 VAS 48 b
& 3 Real-time PCR #il/'S B RXRa(A),
0o RXRB(B).LXRa(C).ABCA1(D)FA

IDJ(t/J_J )

PPARa(E)#E% mRNA 7K EHI R %
HTIﬂ(//
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RXRa/B mRNA T i it PPARa/RXRs-LXRa/RXRs
FO PR AR Z A AW R BAE VAD KR
B IE ABCAT RKIkACFREMK X FTREIE AW & BLE
JIE Apo-B100 VAR Z iy o 2 Ji ][] A 3t ] g 2 RE
AT R B 2484 3 A Bk R B BRI
BEACT R AEJEJHIE CoJE K i 48 v SO AR 2 e
KRB ZEGL WK AR R IR LI T
VAD 1500 R b st e 2 A nfLAA IEE A
JIE R oA it 25 L
BRI B AR 8/ T S B0 % AR o
REAL R R IR Z 1 iR A ez T8O
BEEE Bp  T B R IR AREF I R B i AR
S PR Z A 44 R A B = W] REIE AT LU i BOE
BRI EOR BN R RO B A 2R L MR Bl
HAH SR H B R A LTI 6 o fE— 2D B 9%
A R E PR CE MR L PR B AR A R AR LK 412 BT
FEAE IR LA S B J S
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