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1.49.1632d4(n=10),F% 2 RATEEMAE AR, FoA R mE(L(BPOSA) Wl & i ; 10% AR £ BEA TR 2Bl 4
ELISA &7 B 2120 26 H1 B B3R (nonadrenaline , NE) 2 4 K R I 14 ; RT-PCR 151 Western blot 3 7 K B 3220 ik
oy Br- B FIRERBEZ IR (o, (B, - MK) 7E mRNA IR [(1/KF FIYFRIAKT. &858 REBE ML T4 SHR I K 5 4480
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Renal denervation in treatment of spontaneous hypertension in adult rats

Liu Jie, Zhou Yinpin, Wang Xiao, Yang Yi, Huang Lan (Institute of Cardiovascular Diseases, Xinqiao Hospital, Third Military
Medical University, Chongqing, 400037, China)

[ Abstract | Objective To determine the effect of renal denervation on hypertension in the middle-aged
rats. Methods A total of 25 spontaneous hypertension rats (SHR) and 25 Wistar kyoto rats ( WKY ) aging
30-week-old male rats, weighing 350 to 420 g were randomly divided into 5 groups randomly, that is, 1-day
group , 4-day group, 9-day group, 16-day group, and 32-day group (n =10, including 5 SHR and 5 WKY rats
in each group). The implementation of the renal denervation was on the second day with 10% phenol ethanol
solution. Blood pressure was measured by a non-invasive tail blood pressure meter (BP-98A). The plasma and
renal tissue norepinephrine ( nonadrenaline, NE) content and rennin activity were detected by ELISA. The
expression of ;- and (,-adrenoreceptor («,-R and ,-R) in rat aortic smooth muscle were determined by
RT-PCR and Western blotting respectively for their mRNA and protein levels. Results NE content and renin
activity in the plasma and renal tissue were significantly higher in middle-aged SHR than in middle-aged WKY
rats (P <0.05). However, the expression of the aorta «;-R and B,-R at the mRNA and protein levels had no
significant difference in middle-aged SHR and WKY rats (P >0.05). Rapid decline in blood pressure was
observed in middle-aged SHR after denervation ( P <0.05), and NE content and renin activity in the plasma
and renal tissue was significantly decreased (P <0.05), but the expression of the aorta a;-R was up-regulated
(P<0.05), and B,-R had no difference (P >0.05). In the chronic denervation period, the blood pressure as
well as renal NE content and renin activity were gradually higher than normal levels (P <0.05). The expres-
sion of a;-R and B,-R were up-regulated which ultimately higher than initial levels (P <0.05). The expression
of a;-R and B,-R protein was similar with the expression of mRNA. Conclusion Renal denervation attenuates
the high blood pressure temporarily in the middle-aged SHR. During the acute period, «,-R is up-regulated.
However, blood pressure is gradually increased in chronic period with the up-regulation of «,-R and B,-R.

Changes in the blood pressure are consistent with the changes in the NE and renin activity.
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I 28 R GG PETCHE- K BN B -1 2R - A R K
Z - [# W £ 4t ( renin-angiotensin-aldosterone system,
RAAS ) i 5 |2 9 11487 BH 7 38— & T 5, 2
IR LR A R AL o R LR (38T 7 T
H AR I A B ) 2503697 . AT SRR, B A &
F 5 2R SR, B 2SR e AR R 2R A KRR
W, B I BE ) O AT A 4 A R AR Ok
Z IR T B 2 e 445 5 D R AN B ik i e 45 7
T BRI DU T B 4 e R B o6 R
MIRIFSE R 22 2 T35 4F B &M i 1% K BR (spontaneous
hypertensive rats, SHR) ™" ™' Jfij 4 S 963 1 Wi 2% rh 4
SHR FITE & IfiL & K B, ( wistar kyoto rats, WKY ) 25 5
PIZE 5 IR A2 Ak, BRI M 5P AR S R G R
It VPG K E T AT

1 HRE7E

1.1 SR EEKHA

AR B & PR Il S K B ( spontaneous  hypertensive rats
SHR) #11 Wista kyoto( Wistar kyoto rats, WKY ) K (£ 25 H , I
4,30 JE i, BT EE 350 ~400 g) Wy b 5t 4l A RS2 5 sh P 4
RERANT, FELZ TR o - IR R 2 TR B, -2 R BTk
(Santa Cruz 22#]) ,GAPDH Hifk (HTM Bt £ A F] ) , BiA 44k
YIRGEFRCHLF TG Fii e IgG (AL AZ A R , s i 4R BL
W& (Tnvitrogen 8] ) , ZE ) ( phenol ,242322-500G , Sigma /3 #] , 38
E) , KERERE FIRE(NE) (48 B3k Z [ Angll) ELISA 125
£(96 T/%, LgiT3/A ), RT-PCR ik £ (TaKaRa 24 ], H
).
1.2 XFaz

WA SHR 5 Hp4E WKY 425 5,208 1 d(ORTT) ,4.9.16,
32.d KEMAH(n =10, R KEL S H) . RET1 BZEEA
K LE 2 RATRBWAAR 2% B 240 (30 mg/kg) i i
SRR M E P Y] O, 8 bk B T T B s ik, Al
S5 LA P BT ) 225 4% £HL 40 I 3 ThT B B P A s 1B 4
B SRR W 2 B CIRERE YA BT KR 10% 7%
Ty & T 075 W 14 TG PR T 275 47 U B 1 v A A B /IO 2R I B
Sk, AP G JE LR, YD 20 fih KR By, R 22/E A 10 min J5HUT
s X Tt , Rl AR TE TR IR TR E. AR5
3d WG THEERI G,
1.3 KR EeNE

FRUR JC A1 i AL ( BPO8A, Softron /4 &, H 4) Il 22 H 4
SHR FHh4E WKY (1 , 452K 10:00 3 5% 2 B #2215 197
ISR (MAP) . $ 4 SHR A h4FE WKY BT 37 CHRIR
FAPY, BRASTE 58 , Z#f T AR 5 ~ 10 min, K i FeJgnz #5455 A B
FEARTR , T RN 45 20 55 B AR 19 7 AR HF— B RE I
FRA S5, TP . R 5 W, BUEE,
1.4 B4a22 NE Z B ZEayn e

B 100 mg "B, A K I B vh ke B A8,

A1 ml AEBEER K AE VK TR T 5138, 53325 0 (3 000 1/ min,
5 min) , B 5. ELISA il 1.4.9.16.32 d ZH KR 'EF 4
g4I ) NE & it ST R Tk
1.5 Western blot M€ o, \B,-Z %G Kk

1.4.32 d AR RN HLE ARG, RAE Sk
TN E SV R AR AR R T 1.5 ml B0 fifE
HEEAMETE S0 ug A4, BT -70 CHRAAE, B2 50 ug B
B, ET 95 CAMES min, R S % AT 12% 53 & AT
SDS ZR P47 T e 8 I L K, HL Dk 25 4 1EL R 80 mV, B [H] 2 3 h,,
KA =R BB E % E PVDF |, 5 IR A Bio-Rad
A FE A 3 260 mA , B[]S 90 min, 2 J5°¥% PVDF
N 5% BERR WA 2t PAT 1 b, i A ATV R 1) 1: 200 = 2 v b
oy -SZR—Pi B AL R, I 1: 500 BAR i ALY AR K S bt 1L 22
IgG RN 1 h Ja4eta, FAHR B4 B, -2 R E MmN 2
GAPDH # H ik, b % K061 (ECL) 6, B 8 4 Bt
F%: Quantity One FAF #4772 &5 H7 -
1.6 RT-PCR M & o, .B,-Z 4 mRNA & ik

$RICL 4,32 d KA 23 ik, 76 S0 0T B I 45, $R IR
RNA, 7£ PCR §"#4{% ( ptc-200, Bio-Rad /A 7], % [ ) Fp 58 il RNA
[i] cDNA 195 33 #2 (37 °C 5 min, 85 C 5 s) ., F¥ cDNA
TE PCR 34O AT 3, 97 8 S L7 25wl R FR kAT, MK
WA AR (94 °C 3 min) A2 (94 C 30 s) Rk (30 s) JHE
(72 °C 30 s) , MIFNEE 2 25,30 DMEH G FHEM (72 °C 30 5) ,
RNEEH . 37 B T HUR P EEIE b ik, A8 5 45 Sl
it Quantity One BAFHATHE T, 71975 SR JOREE DL
#1,

®1 hEFMEXR o B -E LRFREZENIWFIIR
RT-PCR [z Rz £ %

KR IR

0| Git7 27 B(C) FE(bp)

a-B B 5 -CGGACAAGTCAGACTCAGAGCAAG-3'  62.0 366

EREZM Fii%:5 -GACACTGGATTCGCAGGACATTC-3'

Bi-B AR .5 -GAGTACGGCTCCTTCTTCTGTGA-3' 66.0 137

EREZM  FiE:5 -AGCAGGCTCTGGTAGCGAAAG-3'
-i%:5'-ACCACAGTCCATGCCATCAC-3 2. 44

GAPDH | 3% :5'-ACCACAGTCCATGCCATCAC-3 62.0 8

T :5'-TCCACCACCCTGTTGCTGTA-3'

1.7 “it$ o

SR JH SPSS 13. 0 BRAFHEATHU AL B, BRI 2 =5 3R
7R, AL R B 307 22000, AL L ECR L ¢ K
THBGORLE 4 LA R X AR

2 HR

2.1 X HBEANZEEZARRAFH AR T

EEMLE PR SHR X2 o (MAP) g R F, A
Ja 1) MAP S4ERSAEIE R /K- (P <0.05) o ARJ5552 R,
i 2 T R % (P <0.05) , ARJS 30 d ifil i ik BT K
o AR WKY, 25 205 MAP TG 8 354k 22 52 (P >
0.05), WHE 1,
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a:P<0.05,52 d k&
E1 4 SHR & WKY XRESHEHEFHEEENTH

2.2 E2BHAZELAARRALEREHLNE &5
B2 B T4

2.2.1 KBEMLIE MK NE KZE ZimHm ARHG(1 d)
SHR Ifil NE ¥ BB & T WKY (P <0.05) ,55 4 Kh4E SHR 1y
M. NE e B R AR (P < 0. 05) 25 9 Kl NE i EAK 5 2 AHT
P 2B ENF WKY 191l NE ¥ ¥ 6 B F Ak (P >
0.05) , AW SHR HIfi 3 F 2 WG & F WKY (P <0.05) , RJ5
MR FEARIFAR T WKY (4 d) (P <0.05) ,1 J&J5 & #f e T AR Hr
K5 B BE ARG WKY 91028 B 26 dE 0 o 3 ARk (P >
0.05), WK 2,

210 W 14 SHR

i
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(=]
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4 9 16 32
I 8] (2/d)
a:P<0.05,5 P4 SHR 28t #;b: P <0.05,5 1 d iz
A x{m;k NE &0 TAC;B. e B2 &M T4
2 BEWEZRESEXRME NE R EXFEHTL

2.2.2 ERBEMWLEEHLNE KB RKE R '43$
SHR f#'B 414 NE 5 TR, RS 1 H,E'%?EQ/Q NE &
AEFFTEIE H K (P <0.05) 51 J5 NE & & 2 W -5 EP@
WKY, REf ARG EHLNE S EAMMEF LR EWE P>
0.05), EBH L5, h4FE SHR (1 5 20 2115 23 P bl o T B
(P<0.05) ,RJE 1 J8, th4E SHR 1Y 2H 405 2505 VKO 38
PRE BEARFTKT s 4E WKY, AR5 2 d BEORHFIIE A TR, RJ5 1
JA B RS AR A 227 RHE TR L (P>0.05) , WL 3,

350 MTAESHR O f4E WKY

300
= b
£ 250 L
=)
£
= 200
z L
= 150 b
& 100 a a a

50 @

0 9 16 32

) (¢/d])

ssor  MPAESHR - OFP4E WKY
§f 200}
= a
Ful a
£ 150 ) .
§ 100
1SN
= 50
o

0 ; ; ; ;

4 9 16 32
8] (2/d)

a;P<0.05,5 4 SHR £8}t45;b: P <0.05,5 1 d Wik
ABAZ NE R EGTALB, FamEEEnt T
E3 EXESHAREEARREHALNE K SEXFENTH

2.3 K KA B EMR A EFHK o B~ E
mRNA7K+J'—%\L.é/3 T

2.3.1 EKEMWRSE FHK o, -3 K mRNA RBHEL %

B2 )5, 4R SHR 1 sk o, -2 78 1 i (4 d) 9 ZE3A L

(P<0.05),4 (32 )BT 5SAFAM L RERF LM (P <

0.05) ; 4 WKY (W ESNIK o, -2 141 238K T 2 5wl w0

JE TCH A (P >0.05)

2.3.2 KBEW%E Lk B -2 & mRNA Fik 281k =

B 25, AR SHR 1 3k B, -2k i3k 1 Ji (4 d) N TCHA

WAL (P >0.05) ,4 J& (32 d) FFRERE LIH(P <0.05) ;1

¢ WKY 8 EBIlk B, -2 R8I Rk KT 25 5 w2005 JC W

(P >0.05), W& 4,32,

2.4 EFHFAZRELZARRAEIHK o Bi- FIRAEEY
7}(‘}—"—%1\‘% T

2.4.1 RBEMFFEEIK o -ZHREARSNENL XF

e, A SHR B E 3k o -Z RE A WFRIATE 4 d(RIGEH

2 ) B L dCRAD) #In(P <0.05) 32 d(RF1AA) B

FEHEN(P <0.05) ;4 WKY 1 EShk o -2 K E [ FRIELE
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EEMAREEF L EEME(P>0.05),

2.4.2 KEWLEENK B -ZEEARENEML XE
MZ S5, T 4E SHR (9 T8Ik B, -2 K F Y RIBTE 4 d I L
FAME(P >0.05),32 d B FRIKBEHM(P <0.05) ; fr4f
WKY B Ek B - R EAMREEEFHERELER
(P>0.05), W2, ES5.,

1 2 3

o-R— B -R—
GAPDH-~ (31 be
(448 bp) GAPDH—

(448 bp)

3
a-R—
(366 bp)

GAPDH—
(448 bp) @

Br-R—
(137 bp)
GAPDH—
(448 bp)

1:1d;2:44d;3:324d
A:SHR a,-R;B:WKY o, -R;C:SHR B,-R;D:WKY B,-R
E4 RT-PCR#&MNEHAKXREZNM o -R 7 B;-R mRNA §yRiX

R2 HFSHR o B -ZEEBEWMEZEFT mRNA fIER
Rk (n=5x%s)

2H %IJ 011'%17"; mRNA Ol]'%ﬁigﬁ B]'%ﬁi mRNA Bl-ﬁﬁiﬁﬁ
4 SHR
1d4 0.42+0.02  0.56+0.04  0.11£0.04  0.43 £0.08
4d4 0.68 £0.06*  0.82£0.07*  0.13 +0.05 0.52 +0.05
32d4 0.83+0.04% 1.12£0.06°> 0.34 £0.07" 0.95 0. 12"
AR WKY
1d4 0.41+0.04  0.53+0.05 0.14£0.06  0.31+0.04
4d4 0.39 +0.03 0.51+0.04  0.12£0.08 0.28 +0.03
32d4 0.37 +0.05 0.48+0.07  0.13£0.03 0.30 +0.08

a:P<0.05,51das;b:P<0.05,54 darkix

1 2 3 1 2 3
QR — — PR w— - ——
(51.5%10) (65.0x10°)
GAPDH— " s -
: A] GAPDH— . C
(36.0x10°) (36.0x109)
()L,-R > W e — BI_RH W .
3
(51.5x10% (65.0x10%
GAPDH—» e S D[, - — -ﬁ
(36.0x10°) (36.0x10")

1:1d;2:4d;3:324d
A:SHRa, -R;B: WKYa, -R;C: SHRB, -R; D WKYB, -R
5 Western blot # iUl &% KR L3Nk oy -R #1 B;-R B R
KRk

3 it

BEAEFEIME TR, #HEZ T n 2 L, H
B 10 A S 2 2R 571 i T Ak ST, 35 U A S 2 W
RIEPEUL R IRRE , N A 5T NE, B 30 ph 25 B 4
B SR AT , 20T B BE g A B /INBR ) AR B Bk
ik BN RE R R T /N Henle £ 1 SO B
A R B A R 2 A T 4 K
ek R LA L T R B /INBR VI S R O T I 4
LHEEAER " LU SEIE BB 2400 i
EIREA B E R B R PR S T
SRR MEA B X IR B0 )2 T B, A S

KA SHR b RS XS E 5 TR 4E
WKY, 15 W] B 22 8% & 4 78 i I R B A & & 36 P
f 2 TAE I 3 IR B8 R BRUR TG E ,  22  p 22
VAT MR T T REE

IRy — PR 3R AR Ak 2 S iR, AT B S R 41 81
A BEFEEIRAE AR S S ) A 1 ) 1 e
H Y BREEET , iR B 2 B 2 R R . R JE H4F SHR 19
MR B R R, S 25 5 (i A8 B4 4P g NE &
IR T2990% 4878 T B & O st 2% >,
ARJ5 1 JE P I ERR RS () 45T 15 5 7K -, —J7 1 AT RE
5RGEHL a9 NE JUs B2 1 5 KA L, 55—
JiTh T AR AR S S RAAS A2 HAESY B ik
15 253 P B B R W, RAAS SZ4mi1 1 & R

ARSI R E WAL, kS FIREEZIK
TE mRNA JKF-FIEE K 1 Fe kB 185, 25 2 R ap
SHR F 3k o,-3Z & mRNA F18 89 RA MR E F R,
ATRES MR 2 R 20 LR R ez AR
FEAx, RiE 4 J, kB TR E ZARTTKFE,
o, -2 AR LR mRNA 92638 4k2% i, H s TR
L nTRE R BT NE (9T, B0 B B R K a2 A, il
Hid#k, EANS 2 a2 18 M, 2 B e
YRR o, -2 AR 2k, IR I 3 U 5 B
2 R ) 2 I PE R B i b F e T, &
Brh s s 2 (1 ) 4 SHR 3k B, -2 1k
mRNA FIEEH YA 0 B Ak, il 2 B &0 &
X B -Z AR RA T B, K54 [ B,-%
& mRNA FIEE (H /K SFH B2 B, o] BB i & T,
GGV, ST S | B, -2 R Rk I £

Kb - 1F 1 R 18 AR WKY , 25 B 4007 A ol AR
Hof e, X B 2409 NE &8 T R iEMETem, wik
AU EFIK o) B -2 IR B KK, B L
HON s mEAUARA v

TERAFE RO T 2572 dp 2 W e 2 0 R X 12
JEWA A2 A7 BT 4F SHR , AR5 & 80 I 15 %8 19 48 45 T 1F
WK TASSZIRER X 30 JE#4 1 H AR SHR , 25 B
2 J5 R AR 4R 1, I ] B M AR J5
1 JEi R 28R T B, sl kA e 42 e R BE FRAIC, T T 83z
FRAZANEN , AT MK 58 % R 48 32 4R AR, B
Z i) NE, Hi 1 J8 )5 i NE Zif e T K57 B4
) g I TR S 1A P9 B2 T e ™ E 32 40, 3 350 2 ik
B 440 I AE 0 o D=1 S50 M0 5 B o 2 P S gt Y - I
G200 B AU NE KB 25 5 1 T s TG v i 1ot
B 28 B AT A pi 25 B I8 X, PR A 23 3 B NE 2% &
B U ) 71 S 45 T AS 22 J0 A, 2E— 25 S B 2K b NE 19
WHIEZES T ARG . AJG 1 &I Z 8 8] T, B 428
() NE JF84 Fhi5 , T 2 f A ki) oy 3 ~ 4 J55r
TR T HR AT i S R R A 2 A P £ A TR B P
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