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E L EEHREmEXRF (SHRY AER, Wistar-Kyoto X (WKY) AIEEIE, FitiS{byss ik Lmy
BWIES{E v (PPAR-y) RE/CE, FERMEECHF AL E. 4 A (4w). 16 FA#E (16w) SHR X
WKY FREAE (BM) FELLHE, S3MEECE (LV). SEE (18). FL0= (RV) BE (WM), FHEHA
AR NEREA, RGN PPAR-y £ R &G EEEZN RT-PCR R, ] 4w, 16w SHR LV,
IS. RV PPAR-vy & {1 mRNA 7F . R I0 4w SHR LVWM/BM. ISWM/BM. RVWM/BM 5[E# WKY 8L L8
EMER (P>0.05), PPAR-y E AR mRNA REACEIFEL (P>0.05); 16w SHR LVWM/BM Fl ISWM/
BM # [l WKY IR 235 (P <0.01), T PPARy M&E A A mRNA KFEEREMR (P<0.01), 16w SHR
RVWM/BM 5 16wWKY L ZER T EZNM (P>0.05), PPARyHEARFEATHALEZLEER (P>0.05),
mRNA 7P WKY BRiS5 (P <0.05). SERFERER, KHAEHAREE S SHR LV 71 1S LAAREEIEE,
NEE LN PPAR-y 82 5B mRNA FTRIEACE B EFER, #ETLCMAM PPAR-y RIXZMH, TS5 TAMLE
L B (R AL

KPR PPAR-y, mME, OHAER, BERE/MEXRR

. 941

BERSHE (T8

IS W AR I S A RS S v (peroxisome
proliferator-activited receptor v, PPAR-y) JB Il BU#%
ZARBERERR, HEABERIERATRERN
DNA F e aft, 135 2 M EE xR BIRIES,
PPAR-y =E/F7ETNRAFAL, HEENG I A B 1L
AEAFIRESS . R R ISR A TN, PPAR-y
R TIMEFEIMAE Cvascular smooth muscle
cells, VSMCsOUV) . 1 & A K 41 B2 ( endothelial
cells, ECs>M™ R A0 Z Alam =), & AR
PPAR-y BIFRIAZ 540530 bk 6 £ 38 40 A0 &= 1l & B
Mg EEES, RO PPAR-y BIZHEE H AT A
B

i L BT 200 AR R 2 O i S A R 2 e i
EH—MEERERN, mENTR RS, TAR
HAE &M EEKE EZA (renin-angotensin
system, RAS) FISUEM AN EHEZ N EANLE
=z Sugawara G853 42 S R 3T R TN, PPAR-vy
RMEEHREL Cangiotensin [, Ang I[) 1 B
& CATIR) RIEMEZFEEF, FLFATHEN
O E PPAR-y RIEACFRIRLAIEES S TR ME O
ALRE R KA.

AT LA B R &I E K B Cspontaneously
hypertensive rats, SHR> AMEE, 5 7 RE O
PPAR-y FIEKF [N, ETEIER PPAR-y £ &
Z5 T mMERTEULIEE R RS, FF Rk
LA PPAR-y AL R ENAT S IE O UIEE R M E
R SRR

1 RN 772

1.1 SSEsEhis R

SHR, HEME, 8 4 BIE (4w) K16 AR
(ew> 2 A, AR ARHEE WKY AIEE XN E, &
Ao K, BB HINEE FEER L.
1.2 PNE MR B &0 2 BE

FH tail-euff V£ & KR B2 MK % E
systolic blood pressure, SBPY, KRR E 5 IHER
IRALZE, RIRTTHGHFELAT, EEEMEE0E K
KIE, L0 FERSE (left ventricle, LV) .
EEMH Cinterventricular septum. 183 FA5 .0 =i &
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HE (right ventricle, RV ), PBS 18] 5 R e O 4R
WT, BTRFIMEETTLERE (wet mass,
WM, F5EE (body mass, BM) MR EL=
iE 45 B (LVWM/BM. ISWM/BM #1 RVWM/
BM>.
1.3 DOEREALIERA
WRZs Ll 10% AR R BRI E E 18 h, A
BEEIE. 7R, 1 mmol/L EDTA (pH 8.0) #/KH
6 min BEIUR, 1: 50 ¥k 50 KW PPAR-y T
f& (Santa Cruz, SC-1984), 4CHE 24 h, W H
Histostain™-Plus Kits i ¥ i 5] & ( Zymed, SP-
9003), DAB B, DAEH LFEMFERE—HEN
EES T L QWinSSocw B E &S B T
EE5M RS (Leica 47 30 PPAR-y FHIE 2
BB R EE. HTEES
1.4 HEREREEE R

FEE BB TP R B LA AN ERI P E, BUE
LVEE i % HE 100 mg SN 0.5 ml PBS ) KBRS,
12 000 t/min &> 10 min, B _EJE #E LA Micro BCA
protein assay 1 if| & ( Pierce> HATHE B N E &,
12% SDS-RNIHBL IR B K, BikiE LEES
80 pg BEN, WREEERENGREREETNEA
R PTEBRAA A EIE (Hybond) b, 5% BHED
BEH. FUAHE, NBT/BCIP B, LR L
Gel Doc 2000 %4 H 35 Y BUE 7747 R 48 ( Bio-
Rad 228> 447
1.5 & RNA {2EUF¥E & RT-PCR

FEE TRIzol ( GibeoBRL 4 &) > i A F5 42 B
100 mg L & RNA, EAM I A B E,
HL2 pg 5 RNA Holigo (d) T 5450 M-MLV 5%
P! { Promega ZyWE]D) 42C M1 h, BL2.5 wl Fr

WHET PCR 7738, PPAR-y RO 31805410 L
#3140 5" GGTT GATT TCTC CAGC ATTT G 3, F
WM 57 TCAA TCGG ATGG TICT TGG 3" (LA
No. AF156665/FFI AR I 514, FMABEKE
308 bp); HB M GAPDH M5 #MF5 k. L
#7514 5 TCAA CGGC ACAG TCAA GG 37, Fiigd]
5" TGAG CCCT TCCA CGAT G 3’ (L No.
ABO17801 F I R Wit 314, A BRKE
357 bp). HE MR E 57C, MEERT M CIESER”
P9 IR W K AT Y A B FRETIA AT PCR R,
P EPEITRSAE R, 48 1. 2% TRRE LT ik
A Gel Doc 2000 744 AEhEERE AR 24T 24 (Bio-
Rad 2 &]) 43 #f.
L6 St

T AR EESR 6 K, HIEH (x15
For; AANEEECK AR ¢ 36, Ll P <0.05 1F
HhBEMNER G TYE.

2 SEEG4ER

2.1 4w. 16wWKY 71 SHR I/

4wSHR SBP (16.3 x 0.4) kPa B[R # WKY
(14.7 £0.5) kPa BEH & (P <0.05). 16wSHR
SBP (24.7 £0.8) kPa B BT 16wWKY (16.0 =
0.5) kPa, FIHALERFEEME (P <0.01).
2.2 4w. 16wWKY 1 SHR {RHE & 5.0 F B F5H

7% 1 7 . 4wSHR LVWM/BM. ISWM/BM
FIRVWM/BM 5 R# WKy fIth =R L EEFN
(P>0.05); 16wSHR LYWM/BM F1 ISWM/BM #&
FEl# WKY B 27 & (P <0.01), 1 RVWM/BM
TEEHER (P>0.05).

Table 1 The body mass and ventricular wet mass in different aged WKY and SHR

4week -old WKY

4-week-old SHR

16-week-old WKY

16-week-old SHR

BM/g 104.3 +6.3 94.2 +6.2
LVWM/ mg 169.1 +12. & 157.7 +10.2
(LVWM/BM)/(mg+g ')  1.6220.05 1.68 £0. 06
ISWM/mg 82.5+8.1 75.9+5.8

(ISWM/BM)/Cmg » g ') 0.79 +0. 06 0.81 £0. 04
RVWM,/ mg 55.0 £5.1 48.1+5.8

(CRVWM/BM)/(mg«g™')  0.53 £0.04 0.51 +0.05

457.8 +11.1 33L.8+11.6
689.6 +30. 2 601. 8 +46. 4
1.51 40,0425 1.81 40,09 25
226.9 £17.3 300.037.3
0.71 +0.03% 0.93 +0.09 " 28
224.7 £22.2 1811198
0.48 £0. 042 0.55 +0.07

SHR compared with age matched WKY,

L8P (.01, Dataare (x +s) of 6 rats.

P <0.01; 16-week-old rat compared with same race of 4-week-old rat, 2P <0.05,
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2.3 LEALAM PPAR-y REALRE RGN M LVARZOFAREMER (78.9+9.7), HE
WKY A1 SHR 0% UL A A 3E PPAR-y % 3R T 16w SHR LV (31.1+5.2) (P <0.01).
HOELD. BESHER, 16w WKY PPAR-y [

Fig.1 Expression of PPAR-v in myocardium of rat ventricle
Ca) Immunoassaying with FPAR-~ antibody revealed PPAR-y expression in the nucle of 16-week-old WKY myocardium. (b)) PPAR-y expression in
the nuclei of 16-week-old SHR myocardium. { ¢} Parallel sections stained with normal goat serum which showed no signal. T marked the positive nucled

{ immunchistochemical stain, x 200).

2.4 WKY #l SHR &L= PPAR-y EAREKF  LEEMUER (P>0.05); 16w SHR LV PPAR-y

HEARHAERZLEGSHER, 4wSHR LV E R FZIEKPE (17.5 +2.6) XA 16w WKY
PPARy HF R H BB AT PRI KEMEN (35232 §149.7% (P<0.01) (E2aFd).
(24.5+3. 1), KFI# WKY FRi&/KF (22.8+2.8) 4w SHR IS PPAR-y HEAKF (24.0 +2.7) S4w

ku
{a) 662 —
- < PPAR-y
43 —
(b 662 —
«— PPAR-vy
43 —
{c) 662 —
) W <— PPAR-y
e
Ay Ay 16w 16w
WKY SHR  WKY SHR
)] {e) i)
50 50 40 AA
o M
A L A T L A o %
a:aga 40 % g?ﬁa 40 EE sl {LL
&._“I Ay = jiL g
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Fig.2 Protein level of PPAR-y in ventricles of different aged WKY and SHR by Western blot
Ca) Bands corresponding to protein level of PPAR-y in LV, (b) Bands corresponding to protein level of PPAR-v in IS, (¢} Bands correspond to protein
level of PPAR-y in RV. (d} ~ {(f} Bar graph shows the mean grey scale of PPAR-y pretein band. Values are shown as (& + ) {or 6 rats in each group.
O: WKY: [J: SHR. SHR verses age matched WKY, ™ P <0 01: 16-week-old compared with same mace of 4-week-dld rat. %P <0.05, 22P <001,
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WKY (24.9£3.3) 1l (P>0.05); 16w SHR IS
PPAR-y (16.3 2 2.1) ¥ J§ 16w WKY (34.8
3.00 [46.8% (P<0.01> CE2b fMe). 4w
16w SHR RV PPAR-y ¥ M B 0 &7 HI-F 8K E
E5F# WKY Mt EZRBLREE (P>0.05)
(E2¢F D,
2.5 WKY F1SHR %% PPAR-y mRNA FEACE
B3 A E8 RT-PCR 8, BHESF IR,
4w SHR LV PPAR-y Y% EFUHEXE (LLAZK
GAPDH BHTIZIE) 54w WKY fILLERENZR

@ )

4w 4w low  low 4w 4w
WKY SHR WKY SHR WKY SHR

16w low 4w 4w
WKY SHR WKY SHR WKY SHR

(P>0.05); 16w SHR LV PPAR-y §1 mRNA /K7
16w WKY 3136.3% (P <0.01) (E3a, b#
g). 4w SHR IS PPAR-y mRNA 148 %} (& & [F #
WKY FEiRiSE. EZRLEFEMN (P>0.05); 16w
SHR IS PPAR-y mRNA FIA7K~F 5 16w WKY H L
HERT, L9446.8% (P<0.01) (F3c, dA
h). 4w SHR RV PPAR-y mRNA #9743 {5 5 [F #
WKY AR ERLGEEE (P>0.05); 16w
SHR RV PPAR-y /K-F % 16w WKY BEHLEE (P <
0.05) (B 3e, £Mi).

() _
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Fig.3 mRNA level of PPAR-y and GAPDH in ventricles of different aged WKY and SHR by RT-PCR
(a) Bands corresponding to RT-PCR amplification of PPAR-y mRNA in LV. (b)) mRNA level of GAPDH in LV. (o) mRNA level of PPAR-v in 1S;
(d) mRNA level of GAPDH in 1S. (e) mRNA level of PPAR-y in RV: (f) mRNA level of GAPDH in RV. (g) ~ (i) Bar graph shows PPAR-y/
GAPDH ratio. Values are shown as the x + s for 6 ats in each group. [J: WKY: []: SHR. SHR versus age matched WKY, * P2 <0.035, ™ P <0.01;

16-week-old compared with same race of 4-week-old rat, 22 P <0.01.

JTEE ., Mehrabi 5V BF9UIFE L, PPAR-y %
FAETRIARSN, AOZIARFERE, EO
At PPAR-y BIBHBEE R NIF 2. FRATHFZE T 4w
16w SHR >ZE L PPAR-y FRiEA T B131L, FFLU
FIFE#E) WKY fEATERE S B, &K, 4w SHR %
LEREENS 4w WKY fILLEEENRER (P>
0.05), EEREIT ( Western-blot) F1 FE & RT-
PCR T7R, ##8] PPAR-y 2 5l mRNA FiEKF

HEREMRESR (P>0.05). FMIENFENE
MEFRA TR, 16w SHR LVWM/BM 1 ISWM/
BM 5 [F# WKY ML EH M (P <0012, 1
RVWM/BM FARCEEHEER (P>0.05), #
AN S AT L =S 16w SHR LV F IS HIT [
ARIFEEAOLIEE. BEEREEK, 16wWKY &0
= PPAR-y & [ Fl mRNA FiE7KF 5 4wWKY L
HEAE (P<0.01>, MEREIEER low SHR
LV 118 1, PPAR-y HE M mRNA FiEAKF M
W WKY IEH LV, IS HHELSH BEEE (P<0.01),



2004; 31 (1D b E S ENE

Prog. Biochem. Biophys.

- 045 -

BHZRT 4w SHR (P <0.01); FEREALEER
RV, 16w SHR 116w WKY PPAR-vy &7 F1 mRNA 7K
PR ER ISR A & (5 4w SHR Fl 4w WKY 8
th P <0.01), 16w SHR PPAR-y mRNA 07} &IEE
BEEF WKY (P <0.05). SEHLEEFW, SR
O AFFTE PPAR-y RIEACTF R, 275 PPARy &
BRGNS T RLEORERL.

BN A S EEONEE R —ERNFA
BAENR, BRAUANHRYISERONAHA
RAS (i 25 T H R A, B 5T d0 5]
AL N Ang I FEEMFA ATIR FIEAF EiRK
WA A 5E 228 8.

WRFH, PPAR-y nliELT Spl fEH FACF
#il VSMCs 7 ATIR B1FREY, H PPAR-y 8045 5%
PEAC {4 BE k5T — AR 28 25 4 ( thiazolidinediones
TZDs) TIRGIE Ang T 3/ MEFEBU. RLETF
REERIR, ME AL PPAR-y RIESNIMEH A
A RAS H0E. UL PPAR-y RIEKTHAE, THEE
ANEE ERLESIEOIA ATIR KF LR, 25
EILECUIERE AL,

PPAR-y it & A H 35-1 Cendothelin-1, ET-1)
MEDFRRFZEE T2 —, THED AP1. BEF-
kB (NF-kB> A STAT-1 15 5B BANH ET-1 A%
RFE ™. Benson FIILUESE, PPAR-y A L4
TR 48 0 B4 K I (fibroblast growth factor,
FGF> A /b 8 i1 46 A K B F  Cplatelet-derived
growth factor, PDGF ) ESMREEE cdos 1FE
K. ATIR. ET-1 0 e-fos EEE S 5 I Lo
WA A A A L7 i s B AILER 40
PPAR-y RiZ /K TR, EGTEL ZMmAR
ATIR. ET-1 X e-fos EEMFE, S5 G0N
FRERA. RIE, A R—P L8k

AL E ORI EA & - AR
RE, SRTAEEOAIUEE M — 2 kR, IREOIS
SEETK ) (P A I B AR, O WU 1 PR
R Bk g & TR, 5] L L HE R TR T AR
&, R EOIIEE CER G T RiLE
FRAEE SR — BT RIES, PPARy RH
BEhi TZDs BERERHR & R IMPUN TR & 2 1E
i BB A M R 2 -, [ i PPAR-y TE0 LR &
RAVSD AP, 7T AT & E 2 AT
B A ESR R 78 877 ), R, PPAR-y
{EN B EE T A TR LR KR,
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The Relationship Between Hypertension and Expression of PPAR-+v in
Ventricles of Spontaneously Hypertensive Rats

QI Ying-Xin", NIU Xiao-Lin"’ ", ZHAQ Zhong-Liang™
(UDeparmmnI, of Cardiology, Second Hospital of Xi'an Jiao Tong University, Xi'an 710004, China;:
B Biochemistry and Molecularbiology Laboratory of The Forth Military Medical University, Xi'an 710061, China)

Abstract In order to investigate the varied expression of peroxisome proliferator-activated receptor-y (PPAR-v)
in hypertrophied ventricle induced by pressure overload. the abundance of PPAR-v in ventricles of spontaneously
hypertensive rats ( SHR) were detected. Using age matched Wistar-Kyoto rats { WKY as control, the body mass
(BM), left ventricle (LV) wet mass { WM, interventricular septum (IS} WM and right ventricle (RV) WM
from 4-week-old and 16-week-old SHR were detected respectively. Then the protein expression in ventricles of
WKY and SHR was detected by immunohistochemistral techniques and Western blot. and the mRNA level was
analyzed by reverse transcription-polymerase chain reaction (RT-PCRD. The ratio of LVWM, ISWM and RVWM to
BM in 4-week-old SHR were similar to that in 4-week-old WKY (P >0.05>, and the protein and mRNA level of
PPAR-v in ventricles of 4-week-old SHR were also similar to that of age matched WKY (P >0.05>. In 16-week-
old SHR, the ratio of LYWM and ISWM to BM were higher compared with age matched WKY (P < 0.01),
whereas there was ne significant difference in RV (P >0.05>. The protein and mRNA level in LV and IS of 16-
week-old SHR were great lower than that of 16-week-old WKY (P <0. 012, while in RV there was no significant
difference of protein (P >0.053, and a little decrease of mRNA (P <. 05). The findings suggested that the
expression level of PPAR-y in hypertrophied ventricles induced by pressure overload (LV and IS in 16-week-old
SHR ) was significantly decreased, and the decreased expression of PPAR-y in ventricles might contribute to

ventricular remodeling in hypertension.

Key words peroxisome proliferator-activited recepter y ( PPAR-vy ). hypertension. ventricular hypertrophy »

spontaneously hypertensive rats
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