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HE BH ARl & i &S aE X R (SHR) k64 % vk oA & st it 84k 2 B 4K 38 7540
#E %4k y(peroxisome proliferator activated receptor-y, PPARy) #9iR ¥ AL, FHix 24 210 A#s
SHR K A AT G P hufe i, 4418 A, P FANS k20 mg/(kg - d); B HAEF
FREH 1 mg/(kg - d) ;2 aALTRARG AR LR, HRANME T K4 B EAR B ; £ 3R
A R F M, S E R F - PCR # AN IFIE PPARy fofn 8 %k £ 1 B 24K (ATIR)mRNA # £k K F,
FIEALEALE (SP %) F EMK PPARy A= ATIR & G 89 R ik, & @ ¥ i 2 % 547 PPARy #2 ATIR 442,
R AH4AE, PHALERK, 5T, ZFARTFEELP<0.01), PHEEHR R4 EhHHA
2 ATEAR R F P G R AL At e JE e A AL 6 KT P S RS e KIS R E
PR IE PPARy mRNA F ik B AT IE PPARy &G KR-F, 5= Guibi, £ 544 A %5 &L (P <0.05,P <
0.01) ;%2548 ATIR mRNA #3459 2474 ATIR @ K-F FTill, 5294 BHHuE, £FHHEITFE
L(P<0.01), &it ##bfhiEik &t i PPARy mRNA # &k fo & & 4%, 774 ATIR mRNA # &
K ARG AR, TR A R T 3, 4 B MR fe - B8 3R A AL
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The Regulatory Mechanism of Songling Xuemaikang Capsule on PPARYy in Spontaneously Hyper-
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ABSTRACT Objective To study the effect of Songling Xuemaikang Capsule (SXC) on blood pres-
sure of spontaneously hypertensive rats (SHR) and regulatory mechanisms for peroxisome proliferator
activated receptor-y (PPARYy). Methods Totally 24 10-week-old SHR rats were randomly divided into the
blank control group, the Chinese medicine (CM) group, and the Western medicine (WM) group, 8 in
each group. Rats in the CM group were administered with SXC at the daily dose of 20 mg/kg by gastrogav-
age. Those in the WM group were administered with ramipril at the daily dose of 1 mg/kg by gastrogavage.
Those in the blank control group were administered with equal volume of normal saline. The blood pres-
sure was measured once per week. The cardiac ultrasound was performed 4 weeks later. Rats were killed
and then blood was sampled from abdominal aorta. mRNA expressions of liver PPARy and angiotensin 1
type 1 receptor (AT1R) were detected by fluorescence real-time quantitative PCR. Protein expressions of
PPARy and AT1R were detected using immunohistochemical assay (SP). The contents of PPARy and
AT1R were quantitatively analyzed by Western blot. Results  After 4 weeks of treatment, the blood pres-
sure decreased in the CM group, showing statistical difference when compared with the blank control
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group (P <0.01). CM was inferior to WM in lowering blood pressure. But as a whole, CM was more stable
and could maintain blood pressure at a relatively stable level. The cardiac ejection fraction increased in
the CM group, showing statistical difference when compared with the blank control group (P <0.05, P <
0.01). The mRNA and protein expressions of liver PPARy were up-regulated in the CM group, showing
statistical difference when compared with the blank control group (P <0.05,P <0.01).CM could obviously
inhibit the ATIR mRNA expression, and down-regulate the protein expression of AT1R, showing statisti-
cal difference when compared with the blank control group and the WM group respectively (P <0.01).
Conclusion SXC decreased blood pressure and improved the cardiac ejection fraction, which might be
partially achieved by up-regulating the PPARy mRNA expression and protein synthesis, and inhibiting the

AT1R mRNA expression and AT1R protein synthesis.
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M2 S i, 2R SR IEAY s A BRAK A &tk
I K B (spontaneously hypertensive rats, SHR)
MRAPEF o it S8 BHAS 5 ) 3 524K y (per-
oxisome proliferator activated receptor-y, PPARYy)
SR HCIARBIG R S R R R . A FIE
7~ PPARy Z 5 IR RG> o ARSI LSS T FA M Ik
Xt SHR LA IR AT PPARy BT, i i bk
FREIGYT USRS AR

5%

1 3% 10 JARMEE SHR KR, 1A H (250 =
20) g, 1 B A nt 2 ) AL S s H AR A BR 2 | [
A[HES : SCXK (3% ) 2007 — 0001 ], fi] 57 T 2 P 3 X
P IE IR (22 £2) °C, ASRER, A I K&K,

2 i FARLEH (5 mg/) IR IE R T
(dbs0) T 254 BR A 7 A 7=, 35 - CO00T 5 2 i Ifi ik
(0.5 glkL, & i BERZ RS ) th A e 5L il 24
ARRAF A7 5100513,

3 R M ANEE LAk iR ] & Histostain-
Plus Rabbit Primary ( Cat. No. 85 — 6743, SUN-
BIO) , W H mifIAE P = 2= H R (b 50) B IR A Fl & E
BN AR ¥4 B Sigma 2 Al Biikil H Santa cruz;
SEHE B PCR G W B R HE T A 4 il o Bk
ABRAFE S EE Y TRABRA A A . JLa
R I 1% ( BPOSAWU, H A #R I ) 5 7% (8 75 0
S (GEL-400) ; fu Bl . KD-BM A= ¥ 20 4140 HEAIL,
WA & 42T B (U 5% & A IR W B0 R #L: LEI-
CA2016 , [ ; /K444 : SHA-C , VT 77 4 35 T AN 2%

Songling Xuemaikang Capsule; hypertension; peroxisome proliferator activated re-

il A BR 2 F) 5 @ B Nikon 150, H AS; &% 5 4% .
ST-2 J-MAX; DY89-1 sLH} i€ & PCR {¥-Linegene
9620 (BIOER) ;PCR {¥-til {8 H B4 4 R /A H] TC-
96/g/h(b) .
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4.1 434 SHR KK 24 H, /s 2 &5
BEALIT 3 H (= A P22l 2520 ) , 1B 8 H .
25 B HOAR RIS ) 18 25245 1 I, 245 Gl
PR, 2 BOSCHk [ 3 ] A H1 2l iy R) e 44 2 1 LT 550 1)
SERIOR 2y s, B2 2 T P I I K S I 20 mg/
(kg - d) ;s PUNAFESH R4 ], 8006 45 7 i ok
1 mg/(kg - d) ;25 HALS T RIAFU A BEER K . %
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4.2 KR

4.2.1 IMEWNE SRARIIKICEIEE. 16
T Gl X R PR R K BLUE T 37 CIEIRARA
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(LVDs ) EF5KA % [a] B S B2 (IVSd) Mic 4 A % 1]
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AR e 5 e BE L E (LVPWs ) S I35 (EF) {45

4.2.3 JFlE PPARy . AT1R mRNA FikilE
2] 4 J8)5 I8 S, BOFFIESE A Trizol 35
FEBUE mRNA G175 13 1. BUE RNAT pg, %
TR UL 5 0R 4730 5% S A cDNA . 996 5E i PCR X
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¥ (cycle threshold, Ct) 20155, 115 3 A~ FA47
EALRP IEROR 11 ACt(ACt =Ct HAYHEN - Ct
L) F AACt [ AACt = (Ct 52304 H i SL K -
Ct SLIRZHN S L) - (Ct X HEZ H A3 - Ct %
WAL B LR ) |, ISR H R 0 2
RS 22 5 42 R (27 = S804 F A L1 /%
HHMEERD .

%1 PPARy.AT1R 1 B-Actin B EiEs 1 ¥H R g4

K

KR A F
(bp)

EL7le2d!

PPARy NM_001145366.1 LI}if:5"-AAG GGT GCC AGT TTC GAT CC-3' 159
Tlii#:5'-TAT TCA TCA GGG AGG CCA GCA-3'

ATIR NM_030985.4  Lii:5"-ATC TCG CCT TGG CTG ACT TAT-3' 150
Tii#:5'-GAA GGA ACA CAC TGG CGT AGA-3’
B-Actin NM_031144  Liif:5'-TCA GGT CAT CAC TAT CGG CAA-3' 169

Ti:5"-AGC ACT GTG TTG GCA TAG AGG-3'

4.2.4 JFME PPARy ATIR EH S ENE =
HICHKL S AT S L4k (SP %) Je sk, K
SRR 32 Sh BRI , BT IE , 4 % B 130, 0 HE /K
ALY R (4 pum) , 285 B0 B 2R B e B B RS K Ak
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WRIR R G2 v B B RIS S = B 2 R 20, AR Sz 3
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4 CHBELR, EIRT TBST I W VL5 A
HRP #ricH —4i(Santa cruz) & 2 h, /1 TBST
VRN, ECL MR, #ARE, i LabWorks 5 /: %) B4
AT IRBEE 53 M, L B AR R 1S B-actin 2547 1Y JK B2 (H
FUAECR AR5 H AR 8 5 1

5 itk KH SPSS 13.0 4ot # ik
P8 TR GERILL x +s R, 1] HLECR F L &R
D5 25500, B E AR ) LSD 56 ,P <0.05 Ky 257
ALt Lo

# X

1 SAANFE R g (2 2) 3 413kt
FETCE S 22 ~4 JHf, a5 Il i = 7
Aoiit#E L (P <0.05,P <0.01) . H 252 EAL
RNV LA A &, (H A DU 25 41 B R AR , BRAS fof 1 &
HERFLEA R KT

2 HALDIEEANE R (X3) HZ4 G,
R CoIEAR 7 4 B 525 4 Fe A, P 2454 LVDd | IVSs |
LVPWd & LVPWs 2 53554 48 it 2% 3 L (P <0.05,
P <0.01) ; 57254 b4, 1244 LVDd . IVSs .LVPWs
ESAGHFE (P <0.05,P <0.01), "2 ifi
SR, SR OA R, ZRARITFE (P <
0.05) ; SPHZ54L LR, 22 7 ESe 48 X (P >0.05) .

3 HBAKREIIE PPARYy . ATIR mRNA ikt
B(EKR4) M4 MG, SEAALE, THA
PPARy mRNA [k 3% 1, ATIR mRNA [
FREEE T, 2ZRE5I#E (P <0.01) ;4
2520 ATIR mRNA (R iAE 544 LR, 2 7RI
Giitr (P <0.01),

(mm Hg, x s)

1
2151 n
HET i e %1 %2 %3 eS|
A 8  182.25+13.63 181.76 £19.72 185.83 +6.38 185.66 +5.98 190.25 +8.90
rhzh 8 178.17 £11.54 175.35 £16.92°4 175.00 +9.03 * 24 173.17 +9.56 *~4 171.82 +6.96 ** 24
] 8  181.39x11.20 144.67 £10.46 ** 162.85 +6.44 ** 156.39 +9.77 ** 156.07 +9.52 **
T 52 A FIILEL, P <0.05, **P <0.01; 579254 RWIE:, 4P <0.05, 24P <0.01
3 HAONBFNELE (xxs)
LvVDd LVDs IVSd IVSs LVPWd LVPWSs EF
215 n 3
(mm) (%)
=H 8 8.03 +0.25 5.13+0.80 0.78 +0.13 1,28 +0.24 1.05+0.13 1.68 +0.19 69.68 +4.40
gy 8 8.21+0.35%% 5.04 £0.44 0.78 +0.10 1.27 £0.12%  1.010.12 1.60 +0.15%*  77.58+5.12"
[liEL) 8 7.61+0.27* 4.84 +0.31 0.71+0.14 1.04+0.11* 0.88+0.14" 1.24+0.20**  73.62+6.55

52 A4HE, *P <0.05, TP <0.01; ST9254 L, P <0.05, “*P <0.01; F£[d
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£4  HAKEFE PPARy ATIR mRNA f

*®5 KHKBRFME PPARY . ATIR s

X FRIE R (X xs) KM (X s)
5 n PPARy mRNA AT1IR mRNA W n PPARYy ATIR
= 8 ! ! EH 8 85638.6 +7 661.2 168 910.7 +20 029.94
iz 8 1.42 £0.13** 0.80 0.03 " 44 - T ' T ’
U] 8 1.17 £0.09 0.94 +0.03 4125 8  135008.5+28 371.5°* 127 782.6 +7 034.71""
‘ P§Z5 8  127168.0+5968.9° 136 071.0 +31 864.2"
4 RANFNE4 L PPARY ATIR & H & & LK
(%£5,K1) 4.2  HEEEP AR I A AR BT IE 414 PPARY
4.1 Gy AR A I 2% 2 K BRUHFIE 41 21 PPARYy & ATIR EHIKR (K 2) . 7254 PPARy & H

K ATIR LA PPARy. AT1R YL fH A
B AR, IPP 6.0 B4 T e R, . 7
24411 PPARy & & i1 ATIR A & K,
S, 25 Ma 5 E X (P <0.05,P <
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I 24 2t ATIR mRNA (9335, /> ATIR &
A A HH I A 08 I K SR B4V FE AL T R 2 id it 1
W PPARy fZeIL, 1 AT1R fyZeak, 15 B I
TR 5 i34

2 £ x #t

(1] BRA, A A8 0% il kR i e e 25 0 s [ J ). T
425 ,1996 ,3 .40 - 43.

[2] Tamas Roészer, Mercedes Ricote. PPARs in the
renal regulation of systemic blood pressure[J].
PPAR Res, 2010, 698730: 1 -12.

[3] Mz, T, PRIEFg. 25Tk (M]. 45 3
. At ARBAE R RRE:, 2006 :1861.

[4] Wolfgang L, Paulus W, Bernward AS, et al. Late
treatment with ramipril increases survival in old
spontaneously hypertensive rats [ J ].
sion, 1999, 34(2): 291 -295.

(6] d&#e, Mmipn, £EFA], 55 AZ =L IR Y3
e A 1 K BRI T LA AR sz e [0 ). g
P44k, 2012, 32(10) : 1374 -1379.

[6] Mukoyama M, Nakajima M, Horiuchi M, et al. Ex-
pression cloning of type 2 angiotensin Il receptor

Hyperten-

reveals a unique class of seven-transmembrane

receptors [ J]. J Biol Chem, 1993, 268 (33):
24539 -24542.

[7] Ernesto LS, Farhad A, Karim B, et al. Peroxi-
some proliferator-activated receptors: vascular
and cardiac effects in hypertension[J]. Hyper-
tension, 2003, 42(4) : 664 —668.

[8] Ehfhdw, 7ik. PPARy JNARE SN C R TEHERE[J ].
hE 25 B AaE A, 2012, 28(5) : 601 —604.

[9] Sakamoto A, Hongo M, Saito K, et al. Reduction
of renal lipid content and proteinuria by a PPAR-y
agonist in a rat model of angiotensin II-induced
hypertension[ J]. Eur J Pharmacol, 2012, 682
(1-3):131-136.

[10] Hernanz R, Martin a, Pérez-Girén JV, et al. Pioglita-
zone treatment increases COX-2-derived prostacyc-

lin production and rreduces oxidative stressiin hy-
pertensive rats: roles in vascular function[J]. Br J
Pharmacol, 2012, 166(4): 1303 -1319.

[11] Sugawara A, Uruno A, Kudo M, et al. Effects of



p [ R S A 4 2013 4FE 9 45 33 445 9 5 CJITWM, September 2013, Vol. 33, No. 9

-1241.

(12]

[(13]

(14]

[(15]

[16]

4_&.&--9’--9’-.9’..9’. 2 02 G ) ) G G G G W G Q) Q) G W ) G G G G W W G ) G

3

L G G G G G

(0]}

2 W G W G

(0]

(0]}

2 W G W G

O Q)

gL 0

7

PPARy on hypertension, atherosclerosis, and

chronic kidney disease[J]. Endocr J, 2010, 57
(10): 847 -852.

Chan SH, Wu KL, Kung PS, et al. Oral intake of
rosiglitazone promotes a central antihypertensive
effect via up-regulation of peroxisome prolifera-
tor-activated receptor-gamma and alleviation of
oxidative stress in rostral ventrolateral medulla of
spontaneously hypertensive rats [ J]. Hyperten-
sion, 2010, 55(6) : 1444 - 1453.

Cipolla MJ, Bishop N, Vinke RS, et al. PPAR-
gamma activation prevents hypertensive remode-
ling of cerebral arteries and improves vascular

[(17]

[18]

receptor gene expression by peroxisome prolifer-

ator-activated receptor-gamma in vascular
smooth muscle cells [ J]. Endocrinology, 2001,
142(7): 3125 -3134.

2R 5D I A I KRR ¥ 7 IR AP e s i PR R
L], Py RS A O M %A%, 2011, 9(8)
911 -912.

WANTT, Ak, IR, 45 B R XHE PR &
AR 0 K s TR R BB R IPAE I L 1. A
B4t G244k, 2003, 23(1): 86 -88.

SV RO, ThJEER). R IR K U B 2 4 —
AL RAR R 5 ) S HAE RIALH B R [ 1. R E R
PHEELE 4255, 2001, 21(3): 196 —198.

function in female rats[J]. Stroke, 2010, 41(6): [20] WREEIE RIS, SRS, BAR R ESOT B &M s
1266 —1270. KR AT1 1 ACE2 mRNA FikZm [ J]. iy
Willson TM, Lambert MH, Kliewer SA. Peroxi- P4 A4k, 2008, 28(9) : 824 -827.

some proliferator-activated receptor gamma and [21] A0, R aE. 55 AR 20 K B0 WL B I 70 1 363 455
metabolic disease[J]. Ann Rev Biochem, 2001, BTHAERELd]. FEEZEEEIE, 2010, 30(3):
70: 341 -367. 332 -334.

Iwai N, Inagami T. Identification of two subtypes in [22] CEJEG, B SCER, MR, Buk iy 25 FRVE B Al IR g
the rat type I angiotensin Il receptor[J]. FEBS BEAR[J]. PEZEER, 2010, 27(2) : 114 -116.
Lett, 1992, 298(2 -3) : 257 -260. (23] Boe, XUBIE, B, S5 AnEH DRV Y KN I Tt

Sugawara A, Takeuchi K, Uruno A, et al. Tran-
scriptional suppression of type 1 angiotensin 1

FALITHE 2014 E(hEHRAHELE G LRE)

JB[J]). eelRlzE, 2012, 40(10) : 5994 —5996.
(Yieki:2012 -10 -08  f&[11:2013 -06 - 07)

02 G2 02 0 ) G G G2 G ) () ) *
£

O O O N O N O M O M O

(TEFBHELESLE) A TEARFRANA LIS TATHBELSGZAFRTEATERAFREIAGTHELS
AR, 1981 S0l R, WP EAEREL G TEREIL SR, EARF F RS FHRER GERLESE AL
AR e RIRIE R AR RS kS GRS RS RAIRE P ERR ANLEFELA., AT S K
KEAFHE FER FAMMERB R ELEE ML S BHLF IR L2001 F484 8 H R E 5 H R
F7 L5 P B AR 5 $;2003—2012 FiE 4 10 S0 A T A T E AR KRB ;3 kFE P AABFR LA
WA GHELF RPN ERAL 4 AF BRARMFEALSTEFZRYPAFALL” F 04 KT BHH AR
WA IEABMA, FREABAARN I motbk RAGRE, o PERNFIIHELE FTEAYEFIRABE £
E % %5 (MEDLINE) . £ B{(4LF X H) (CA) MR T ML E)(A)) B A(HFHRAIsH&kK) (JST) . £B(L
A4 BF 5 &) (Ulrich’s PD) ik 2¢(FaR%31) (IC) BB RK L5 A B 25 % +¥.5) (CABI) \WHO & X
FFEHKE S % (WPRIM) 55 4 b BAHGE G RIT) b B 2 K0T 2 A 5F 0 3088 & %3t R B0, ks A (P
LACHF R B0, BFFal T AL RETEHERPFHLITF,

(FEPHELSZEYA K16 A, AF,128 R 4ARKF A, HEHEH, BN EHM:2500 T, 2F 20
30000 T, EFRARAF) 5 :ISSN 1003 -5370, H A% —F 5:CN 11 -2787/R, B A ¥ X R 5.2 -52, B 5hR 5.
M640, B W IFATFRAT, KRB 3 T 3T AL T AL 3R £ RAL ORI

My b F T AERRBREES 1 5, PEFTHEL S LS, BB 100091; BiF: 010 -
62886827 ,62876547 ,62876548 ; £E:010 — 62874291 ; E-mail: cjim @cjim.cn; Mit: http://iwww.
cjim.cn

IO O O ) S i O M © M O O M M O © M 0 M 6 O M M O O M M O O M M O © R &) M O © M 0 N O O M N O O M N RS O M i O O 2

’)j“n BLOEK O OXNAY O M O O O i ) ) M © M © M O M O M O M O M O O O O N O ) O M O M O M O 2



