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HWE B#: AT A HE TR 2R (RDN)EA T & f R K R 09 BB L AR RDN 3T T /i Angll ATR 4% & ik 69
Bh, FTiE:36 R A RS REKK(SHR)A 12 R F A # Wistar—Kyoto K SF(WKY ), 5K FEAUECF & 4975 iE4 SHR &4 s 840
(DC 28,n=12) .RDN FRL(ARJE 1 B4 DO, 4,n=6; K5 6 & DO4,n=6) F KL(KJE 1 B A DS, 4,n=6; RJ& 6 & A DS,,
n=6); WKY 204 *F BAL(NC 28,n=12), 45| T AL KE 1.6 A5 X Kok, 40 de 32 S100B & & (S100B) AP 204 F- 1M
BEALEE(NSE )R, B i £ 7 B M F (NE) &R T £t B %7k & I(Angll) 8 %7K Z 1149 1 B4R (AT R)mRNA 4% 69 %
1, R 5 DC 41rk4g, DO, 48 K R ol & T % 39.8 mmHg, A7 7K & T % 30.8 mmHg, B NE, F fo /i Angll, F fofim AT,RmRNA
A F N AEAR 19.5 pg/ml.6.32 pg/ml ,0.29 pg/mL(3%) P<0.05), A% DS, 40k R a9k % & F 4 38.8 mmHg 477K & F 4 29.1 mmHg. 'K
Bt NE,F £ Angll, F 55 AT, RmRNA 4% 93 A% 39.4 pg/mlL.10.2 pg/ml. .0.43 pg/mlL(34 P<0.05);D0, 28X 2% DC 41K K A
FNSE Z S100B # 251 &, 231 7+ %4.6 pg/mL.0.46 pg/mL (¥ P<0.05),DS, 485 DC 28485k ,NSE.S100B AR Z(35 P>0.05).
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Effect of renal sympathetic denervation on hypothalamus Ang II and AT,R of spontaneously hypertensive
rats

AN Yu-nan', MA Yi-jie', WANG-Li"?, LI Zhu—qing', LU Cheng—zhi'?

(1.Graduate School,Tianjin Medical University, Tianjin 300070,China; 2.Department of Cardiology, Tianjin First Central Hospital, Tianjin
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Abstract Objective: To explore the roles of renal sympathetic denervation (RDN) in the action of antihypertension, the change of hy—

pothalamus Angll and AT,R mRNA expression in spontaneously hypertensive rats was conducted before and after renal sympathetic nerve
surgery. Methods: Thirty—six spontaneously hypertensive rats (SHR) and 12 Wistar—Kyoto rats (WKY) were randomly assigned to DC group
(n=12), RDN group [divided into DO,(n=6)and DO¢(n=6) subgroup], sham—RDN group [divided into DS,;(n=6)and DSs(n=6)subgroup],

and control group (NC grounp, n=12) respectively. Blood pressure, the level of plasma S100B protein, neuronspecific enolase (NSE), nore—
pinephrine (NE), angiotensin (Ang II) level, and angiotensin II type 1 (AT;R) mRNA of hypothalamus were detected in 1 and 6 week after
RDN. Results: Compared with the DC group, the systolic blood pressure of the DO, group decreased by 39.8 mmHg, the diastolic blood
pressure decreased by 30.8 mmHg, the level of renal NE, hypothalamic Ang Il and hypothalamic AT,R mRNA decreased by 19.5 pg/mL,

6.32 pg/mL, and 0.29 pg/mL, respectively(all P<0.05). The systolic blood pressure decreased by 38.8 mmHg and the diastolic blood pressure
decreased by 29.1 mmHg compared with the DS1 group, the expression of NE, Ang Il and AT,R mRNA decreased by 394 pg/mL., 10.2 pg/mL
and 0.43 pg/mL, respectively (all P<0.05). The level of plasma NSE and S100B in the DO, group were significantly higher than those in the
DC group, which increased by 4.6 pg/mL and 0.46 pg/mL, respectively (both P<0.05). The chang of NSE and S100B in the DS, group

had no significant change compared with the DC group(both P>0.05). Conclusion: RDN may reduce the blood pressure of hypertensive

rats by inhibiting the release of central angiotensin and its receptor synthesis. NSE and S100B may be used as markers to evaluate the suc—
cess of renal sympathetic denervation.
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FH i 77 ( calcium channel blocker, CCB) | Ifil 45 % 7K 2%
AT (angiotensin converting enzyme inhibitor,
ACED) ML B 5K R 11 32 PR BH 77 (angiotensin 11
receptor blocker, ARB )28 7E I FRIGYT H LIS T A4
AR R (BRI AT — P70 SR I A5 AN 21 B AR A 42
il BT BLG , g AT 10 SRR Al A R
45 ) K EE ) BGZ AR A IR ST L JL Sl ik )
AR SIS KA T Rl S 1 d T AR o HG e S A i
B RGH E B B ZR (renal sympathetic den—
ervation, RDN) &8¢ IIfs IRV FH ¢ )32 i —FhAE 259
BIT R I 72 R AEoK Symplicity Spyral
HTN-OFF FI Symplicity Spyral HTN-ON #iff 57 4% &
(AT, UESE T RDN AJ i 2 AR 12, AHF
SR T A WFFE R R RDN AT L i3 R A% 5 52k
P PR AR AT B 2R — I 5% 9 3K T (W11 (renin—an—
giotensin—aldosterone system, RAAS) 7% P4, DT PR
SBE L, 2R 100 RDN 6w 28 48 301 42 1l 1 #) £
FHALHIASE B o 5, ASBF58 A SR 1 %€ RDN
Xof T e I R B i T B AH SC AR AR A8 A, g — 2
T RDN R F KB AX 2R 58 A 520 5 % T4 S 1
P R - R I, 548 RDN IR YT A R0HE 9 H)
WriEhr o

1 #MRE5FEE

L1 Skashdy  BRHCEEREMENE 12 W, (RpihE
250~290 g( b 5 4k F A S 96 2 A R w4 it )
(1 1 & P e il R B (SHR K BL) 36 HL | Wistar—
Kyoto KEL(WKY K12 H . RHBELECFZE6
36 H SHR K A X B (DC 4 ,n=12) FALH
(ARJ5 152 DO, 4 ,n=6; RJ5 6 il DOG,n=6)
BRFARLLRIG 1 JER DS, 41 .n=6; KJi5 6 J&N DS,
n=6). WKY KEUAIEH X BEZH (NC 21 ,n=12) . fRFF
MR JETE 40%0~70% , TR 22~24°C. AT KRLT
AREARTARATEEE 8 ho AFEENYIIS 53 HIRAL, HUF
L eI g o i A s ) AR D7 343
SRR B AR .

1.2 RDN BARF R 5% K & SR G 10 T8 G
JRIAEAC B, S B TR I B o 205 B TIESh bk , 7Ex25 1Y
i) S AR T AR R LR FHRE G T 0K L BERY
10% AR AR S S IR B BhIIK, F74E 2~3 min,
SR T P28 H B8 T VA 25 1 i 8 SIS
e, HoAvad #2225 SCRY) . AR T AR 2 A BEER K
URIRE Sl Dk 5T L, ot R e i s il 22 . A
[Fi) i

1.3 ARAREABRE KB REICANIN T tail-
cuff BEI B 0 o TS iR Y R <

PSRRI O, 7809 5K U I A,
FRSCEE MR 5 i I R J5 |, 58 S0 28 k.
55 W — 4 HE, SR Ja U, 132 I SRl
@i R ET IR s MO R, B R BRI 3 ki,
B3 il i M . 25 R B ER ORI L B0
P4 12 IV WCBE B EP S, T —80°C UK AR V8 R
PRAE , FH T 1 2% #2870 R S5 1 0 2 A6 1 (neuron —
specific enolase, NSE ) .S100B ¥ & A % o >k IfiLf 18
SR IBCAT O JOE e P 2 S5 A% AL 40, L 4Lk 3Gy
J& T =80 CYKFER VR IAAE , FH T e 2LAa I

1.4 w3 4 NSE.S100B, Bk NE vAZ T f i
AngH LE %m@ﬁﬂ%%ﬁ%l}ﬂﬁtgﬁ(enzyme linked
immunosorbent assay, ELISA)YE K F ik 1L - NSE &
i, ELISA 300 & Ui B E 7.

1.5 #m FEfE ATR mRNA #94& HAVER
5191 i T FH Beacon Designer7 #4581 T4
B, VAH Il -3 -2 It & (glycer—aldehyde—3—
phosphate dehydrogenase, GAPDH) A N2, ATR 1F
] :5' ~AAGAATCCAAGATGACTGCCC-3" ,ATR 2
[i] :5'-TCCCACCACAAAGATGATGCTG-3"; GAPDH
1E W :5'= GTTACCAGGGCTGCCTTCTC -3', JZ [
5'-GGGTTTCCCGTTGATGACC -3’ ¥4k HicDNA
M 10 F5 5 2 WL AEREAR , 23 51 B B BE K 5 14
FINSEEH G TP 4 o 78 60~95°CHEF T Hh 2k
78T ABI 7900 Real-Time PCR system #X{FAbHEEL
I B ARAG RS C (B SR 200 B A 454
i ) E A L PR AR O o E A R

1.6 “itFaEk  ABEEE R SPSS22.0 4tit
AFHEAT Go 22 5301 5 1 3 50 B Y B p o 22
(x5 ) PR o WL RN B LA o K6 s 22 41 IR 408K
Fo AR B PR R 7 2243 B 5 742 it [A] B AR DG PR T L&
AT P<0.05 HZERH GuiT2#R L.

2 %R

2.1 B KR ARMMIEMILE DCYE NC 4.
DO, 415 DS, 41 .DOs 415 DSe 403K A5 i g
ZR IG5 X (¥ P>0.05) s DC 4K BUISCER &
(SBP) &7 7K JE (DBP) B i =5 T NC 44 ; DO, 41 SBP,
DBP # DC 4 43 5] F% {1 39.8 mmHg.30.8 mmHg
(P<0.05);DO0, ZH SBP.DBP # DS, 4 43 %I [ ik
38.8 mmHg.29.1 mmHg(P<0.05), .55 1,D0s 5 DO,
ZHAH LY SBP.DBP A3 fiF L+, 4351 -t 38.6 mmHg
28.7 mmHg( P<0.05) . DS, 5 DS, ZH4H L SBP .DBP
AP BT H R 2 R EA SR L (P>0.05),
W1,

22 BAXFALEEFTHLBREZ(NE)SE DCY
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526 &

INE & 5 W 5 5 F NC 41(P<0.05),D0, A1k T
DC(P<0.05) % DS, £H(¥ P<0.05),D0, 20 M1 WAL T
DS, 24 (P<0.05), D0, 1% DO, 44 W B/ T+ =
(P<0.05), .35 2.

23 T g %KE H(Angll) AT,R mRNA 4~
S T4 DO, 4 Angll AT,R mRNA B A% T DC
41 DS, (¥ P<0.05),D0, 41 BAIKT DS, 41(P<0.05),
DOg 47 F DO, 4H(P<0.05).,DC 4 F il AT\R
mRNA k% NC 4B 8 T+ (P<0.05), IL3% 3.

24 AMKR P NSE.SI00B A& %4 DO, 4H
F1 BAXROE KRS MEL LB

KEUNSE K S100B 4% DC 4 K DS, 4 B T+ (1
P<0.05);D0, #H Ifi1 3% NSE }2 S100B 5 SHR HtkH
Je DSy H HLAETC G125 57 (33 P>0.05),DC 413K
NSE % S100B 7K~ 2.5 F NC 24 (P<0.05); DO, 21
3 DO, 41 NSE J S100b % 547 Ut [ F (P<0.05) , I,
x4,

25 i3 NSE.S100B 5 B Ik NE e948 54 H
LA MR :SHR K EUMSE NSE 5B IE NE 2
HIZE( r=—0.82,P<0.01); Ifi.3% S100B 55 fIE NE JR 5
T r=—0.934,P<0.01),

Tab 1 Comparison of heart rate, body weight, and blood pressure of rats(x+s)

RDN 41 BFARA
2071 NC #H(n=12) DC 41(n=12)
DO,(n=6) DOs(n=6) DS,(n=6) DSs(n=6)
R Fit/g 256.60+12.31 258.20+11.66 263.20+10.74 329.00+9.65 263.50+11.78 331.10+8.45
0>/ (bpm) 419+11 41812 42129 4167 419+13 41812
SBP/mmHg 138.30+10.48 197.80+7.28* 158.00+10.45° 196.60+5.96 196.80+10.3" 205.3+5.90
DBP/mmHg 80.00+10.77 148.30+6.40* 117.50+5.35 146.20+6.74 146.60+6.76 154.20+6.06

HENC 41 A &M SR KR DC 4 : 5B 22 R4 s RDN 41 - 25 B 38640 ; DO, : RDN 1 &4 ;D04: RDN 6 JH 41 ; DS, lF R4 5

DSe: lFA 6 JH4
R2 RBEAKXRNE LR (x2s)

Tab 2 Comparison of NE in each group of rats(x+s)

215 NC #H(n=12) DC #(n=12)

RDN #1 FAR4

DO,(n=6)

DO¢(n=6) DS,(n=6) DSs(n=6)

NE/(pg/mL) 92.9+5.70 209.2+8.12"

189.7+7.81"

217.8+2.09 229.1+5.85¢ 276.6+8.35¢

. DC 45 NC 4l HAR,°P<0.05; D0, 415 DC 41 HA% L, P<0.05; D0, 415 DS, 41 A, <P<0.05;D0, 415 DS, 4 H#K, 'P<0.05

3 HBAKXRTEMAT,R mRNA Ang II FRiEHIELER (s )

Tab 3 Comparison of AT,R mRNA and Ang Il expression in the hypothalamus(xxs)

RDN 4 fleFARH
2H 5 NC 2 (n=12) DC #(n=12)
DO,(n=6) DOy(n=6) DS, (n=6) DSe(n=6)
AT,R mRNA/(pg/mL) 0.56+0.02 1.03+0.03 0.74+0.04 1.08+0.06 1.17+0.06 2.01£0.05
ANGII/(pg/mL.) 20.38+1.58 40.71+1.78 34.39£2.17 42.12+1.25 44.41+1.05 60.34+1.37
1£:DO, 415 DC 41.DS, 4151 DO, 4L HE , 4 P<0.05; D0, 415 DS, 414 Lk, P<0.05
R4 HBAKXRINIE NSE 5 S100B LL3: (x5 )
Tab 4 Comparison of plasma NSE and S100B of rats(x+s)
RDN 4H BFARA
ZH 5 NC #l(n=12) DC 4 (n=12)
DO,(n=6) DOy(n=6) DS, (n=6) DSe(n=6)
NSE/(ng/mL) 7.30£0.69 9.36+0.84" 13.9620.72" 11.3120.29 9.44+0.27 10.19+0.88
S100B/(ng/mL) 0.59+0.07 0.84+0.02 1.30+0.17* 0.91+0.08 0.85+0.04 0.86+0.06

. DC 205 NC 21 He#e,*P<0.05; DO, £5 DC 21 H#2 ,"P<0.05; DO, 415 DS, 40 H 4% ,*P<0.05
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2019 4FA A B9 —I 538 43 B2 W RDN Af L
i A R B W T BT K R B 24 h ShAS R 5
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A7 I R A 2 R BRI S Bt 48, Ay B
X HRE AT, mRNA | Ang I 2235 % Wi i L5 B RDN
AXE T AL AR K-t A7 R i R AR H

ARSI U630 13 % K UMLK NE 78 RDN i 5 75 &
FARAEIRES , & B RDN AR J5 (DO, 4H) K FRAY I3
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W RRTT 9 I0L (4 9 A A R AR B R K R
B AR LA S LA, 38 SCBC B /NE R
YA RN ER/MA R NE, £ T B R 1
o A2, NG R B I s, B /NER S R
R YILAVE T sk AN B 2244, r Bk /MAHE 2
FERCE 2, A Y Angll FIRE RS I, B /NG
T Nar B, 37 1 25 f 448 O S 8000 5 1l v
RAFERSAETS, Angll FI1 AT/R & RAAS BB LH )3
ULAE SR B A p 28 Fp L RAAS 45 FP 4 43 o
MASZE:H , RDN 417 DO, 4 51RFARH K DC 4H
FIHE R F i Angll AT R mRNA B f&{% . Masaaki
SEIO5E I AL R I, 47 5 RDN AYCKD /N R
I % % 5% #% (raraventricular nucleus , PVN ) 38 151
A5 S0, A A (renal sympathetic nerve
activity, SNA ) Bl Z 981K , 7N BRUAA WA 4 1 /47 o e B A
WAL, W] RDN W] g LIk % A PVN (15,
MRS PVN XF SNA  Angll 72 A2 OS2, FRAET
Feiir Angll K AT\R B97K T, TR 25 16 5 3%
ML ZRFO FC2R806F IURR f2 48 K, Qi Z¢1M
1) 512 56t ¢ A 3E£7 33 RDN (19§24 h sha& &S
R B A FR , R W] RDN FFAIR LA S A0
FREAILLE,

ARSI NSE S — R 28 Jo VR 28 19 43 06 24
JL TR O TR 2 T T, 2 P 22 200 B 0 A sl 4
Gittbrds, g S g oe. BRea
VL RUPR S 0256 55 1 R AT RDN AR, 8% 2] K 1L ¢
NSE /K- & TH i , I 535 e A /Y R R0, 1A
WA R T AU EE R . R MK NSE & 148
NI B B 2 B TR R B A G TARF ST
RS I 4 55 A — AN HE FR S100B 85 1, S AME #2440
SR 22—t T 2 (schwann, X4 540 ) 1945
ARER o W T AN —Fh b 2 e B AN , B8 53
AT v b S 1153 g A L U2 TR INY 8 =W | N SR Ra
S100B 7 IfiL 3 5 12 (1) 22/ W s it P 44 O A AR 1)
FEBE . 7E M A rh 45 sk, NSE 11 S100B FEA:# Al 2
S5 e R e 22451 005 00 2 s s . AR SE B DO,
2l S100B #% DC 4 \NC 2B & 7} - 18 S100B 2
REFE—E R b LB A B 2 B R B

AR L2 R IE B K B DO 41 Angll NE 44 DO,
204 T T % s NSE . S100B % DO, 2147 WIS f [919%
FEILIE A, AT RE A SRR AR A, R R TR0 7 3
SR H A B, W BB B s i 2 Al e 4 . T LAAE
THRL T2, 51 T NE Angll AFEIK,NSE
S100B A R Ak a0 1 4 BT DA — 3 v+
Fo MBI Z 5, W B 28 B ARt i AR K

J& ,NE  Angll X ELT FHiE o il 2 o NSE .S100B
WEE ML, & 8D A AFHLIAR B2 T H
AACSER
MABEFE ISR AT LA H - (1)RDN Al i 35 Pk
FRARRIIL I, JF AR T3 A FRAIG s (2)RDN AT i 25
R REARE IE NE KF-5 (3)RDN Al BRI /il ATIR
mRNA | Angll B3Rk K, 2 FHEN RDN Al 38 1
BEAIS T e Angll AT\R ZKF, LA FEARS T 58 I
SN, BRI JIE NE 7KF-, B#AIR I .
TN AR FEAEAE— 2Ly BRAE A4 - (1)K
RE I8 Ao 21 24 (5 55 0L B 2 56 T ok e e O 5 J
Pl 240 K B S kRS RDN RS X E 5 (2) gt
A, AN REPEAS RDN X i L sh g
SRR M 5 (3) % K BUAY B 3 ik Sl 22 1 Rl A
SEA.
Zi IR G AT LIHED - 55—, RDN Al fig 2 il
1 T K Angll FIl AT,\R mRNA 8 32 ik FRAE2E
SN, NIRRT . I ESRAEABITSTZHRDN
XU I ARSI A3 T IESE . 25— NSE,|
S100B 7K-F-=¢ i/ AT 5 A W RDN 697 B2 5 5 Y
Friic % =, RDN J& , sh¥) 0B S iBeh 28 11 s AN g
MR, AT BEAE—Bemb s, B Ag B e 2 kAR
B K.
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