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(HZE] HY RIS ) 4 (pressure overload , POL) IR Bl Ch JIE A2 B 28 25 FEF 1= i
Z ¥4 75 H ( norepinephrine transporter NET) 0> L 24 K A T ( nerve growth factor NGF) 5214 Trk A
FIRBA TRV O NEE T8 A S B B L EmIE R ALE . 5k 40 HUHEYE Wistar KR 20 W ARTAR XS
BRAL(n = 10) Rl POL 41(n =30) , 2SI SBKATA K BLLNE POL BT, AR 8 1, FITRERT L 304
KECCNETRE , F e 20 A58 T il 7600 %0 L NGF 28 [ 3835, SEA 2 i i PCR Ao I 22 J8%
295 NET K22 = .0 L GAP43 (growth associated factor, GAP43) \TrkA mRNA FiE728{k, &5 S
FARAH i, POL K ERLUZE R FRET 7 W B (interventricularseptal thickness during diastole, 1VSd) Wt 4541
02 [A] B 2 BE ((interventricularseptal thickness during systole, LVSs) | 47 5k ] /2 = J5 B JE & ( diastolic LV
posterior wall thickness, LVPWd ) I 2 3 J& | /7 25 Jifi 45 5 4 (left ventricular mass index, LVMI) J} 5
33.23% (P <0.05) ;.0 HE(EF (FS% ) 358 (P <0.05) , #WI K .0 ez, POL 4.0 )L NGF & H
FERBAN(P <0.05) {H.L L GAP43 L0 JiE NET mRNA /KR ILARL (P >0.05) , TrkA mRNA 5 F %
(P<0.05), &5 POL J5.0 )L TrkA mRNA {335 7] B2 PR .0 L NGF 25 [ fle 32 Sl 28 4 K Y i
,LIE NET mRNA §% 5% 5 5 8N 16 AT BB J2 POL J5 NET Zffe s i A
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Alterations of cardiac sympathetic norepinephrine transporter, nerve growth factor

and neurotrophin receptor TrkA in long-term pressure overload rats
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[ Abstract | Objective To determine the alteration of cardiac sympathetic norepinephrine transporter
(NET), nerve growth factor (NGF) and neurotrophin receptor TrkA in cardiac sympathetic nerve of rats
under long-term pressure overload (POL) induced by suprarenal abdominal aortic constriction (AC) in order
to elucidate the mechanisms of cardiac sympathetic nerve remodeling. Methods  Forty adult Wistar rats
weighing 156 + 10 g were divided into sham-operation (n =10) and POL groups (n =30) randomly. In 8
weeks after AC, the model establishment was identified, transthoracic echocardiography and heart weighting
were performed, myocardial NGF protein were determined by immunofluorescence staining, and mRNA levels
of NET in cardiac sympathetic ganglia, and TrkA and growth associated protein 43 ( GAP-43) in myocardial
tissues were determined by real-time PCR. Results POL induced obvious cardiac hypertrophy, with
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increased interventricularseptal thickness during systole ( IVSs), diastolic LV posterior wall thickness

(LVPWd) , and interventricularseptal thickness during diastole (IVISd). The left ventricular mass index

(LVMI) was elevated by 33.23% , and heart function was enhanced also by increased ejection fraction ( EF)

and LV endocardial fractional shortening (FS% ) compared with sham-operation rats (P <0.05). All these

indicated that POL resulted in cardiac functional compensation in rats. POL also induced significantly increase

of myocardial NGF protein expression (P <0.05), but no difference in the sympathetic NET and myocardial
GAP-43 mRNA levels (P >0.05), but obviously decreased expression of TrkA mRNA expression (P <0.05)

compared with sham-operation rats. Conclusion Myocardial lower expression of TrkA might restrain cardiac

sympathetic nerve sprouting even in high myocardial NGF protein level induced by POL, and abnormality of

post-transcription possibly relate to the dysfunction of NET in heart failure.
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0 S 505 (heart failure, HF ) J& 55 3 UL | & 3 fie K
FLO LS Z— , 2P0 AR R AR W R, HF
KA R AR Ag R 2 T e R R R 1 AR
HF B 38 J8 i 2878 Ak, 32 2 3R B0 0 it 28 3% 4 ( sympathetic
nerve activity, SNA ) 34 fill | it 28 %5 FE B I 15 £% HX
(reuptake) DUAE T & 2 0 A7 HFFX LS E] HE B0 L
MR E T (nerve growth factor, NGF) K 57 K % ik
(TrkA) FEAI, TA Ry 5 400 JIE A2 TR 28 S TC %% 8/ - 46 X
B AT G20 A WF 5 Bk, O E FE 7 68 97 i
(pressure overload , POL) J5.0 LA B 4255 FE 14 i0 , {H.
AZ IR A 22 338 [T §% iz B [ ( norepinephrine transporter,
NET) FERERHREREAR o I AGX HE .00 S g
S PN A 78 2VE R . O IR 17 f T 300 I E
) AR 2T, B HF BRIz —
ARSI 30 3 i Bl Dk 4 2 R B , WLEE POL Ji5 0 i
A2 NET 0L NGF 8 B2 Rk A Kt 24
K AHSEHE H (growth associated protein 43, GAP43) ik
AL, TR H B SR

1 HRS

L1 K83

40 H 7 ~8 JEIE HEYE Wistar KB, PR i (156 +
10) g, W v ) B i 25 25 2 B2~ Rk 27 B 52 30 3 )
Huls, F 18 ~25 C ARk, B koK. B KR
73 A T 78 B A (POL) 2H (n = 30) AR T R4
(n=10),
1.2 2B EARA

DEE A #7E 2 WY . GE Vivid 7 Ultrasound Sys-
tem ( Alliance Medical Systems /\ &), USA ), ABI Prism
7000 A5 5GE B PCR Y (Applied Biosystems ) ,80i )G
WABE (B A Nikon 23 7)) o 3 21 ) : Trizol 2 51|

(Invitrogen /4 7)) , NGF £ FeREHL A (SRt K B, 3%
Santa Cruz /A 1] ) , TRITC #ric 2P0 1gG (22 1 Zymed

AIDRS
1.3 ik
131 bk RECCIE POL R0y R

2R 0. 4% %L L 2244 (40 mg/ke) I RE BRI 5, A0 b
B 7€ , R RE T, 0 i sk B IR 323k, TXUE
ik E75 0.5 em &b 7 551K HE ESKFATICE
LGk, BIE E E3h Bk o iezs o (i
FAREMNBEE T30k, AL . 457 )5 8 JA
AL B BRI O I REFE R o

1.3.2 & A 3l A 0. 4% J% 2 b % B4
(10 mL/keg ) Ji Js R , AP B (6] =, M 78 O 75 A 5 711
FH 12 MHz J R R34 7O JIE A A A

1.3.3 B SFrA® @A RlE AR ik st
o 1 BRI EBOBUINLC IR A B 2271 (Birp - BUIR i 28
& 4 K, middle cervical-stellate ganglion complex,
MC-SGC) ") iRl B F il A P s v e, BT - 80 Cuk
FEORAEAIN o FHCOIE , I R FR A D & 22D
L A 0 F B R/ E G E B S B (left
ventricular mass index, LVMI)

1.3.4 Gz udotka .o il NGF ik WA = bR
A, OCT G, & TR AL, i 22 8 wm J5E FE il 7
BEWTY) A, B ARA R 3 AN [l ER AL A 10 5K J
Fi NGF Z sil#E 4t L ) TRITC bricd i) i e 1eG b
1c NGF, T 801 AU i T g Aa .0 UL NGF 3
ik, VL PBS W AU M X B, H] Tmage Pro
Plus 4.5 EUE M EIEAT EURAHT

1.3.5  SEWP92)6E i PCR A&l NET, GAP43 | TrKA
mRNA Rik % M TRIzol 3050 & 48 4F T, $2 Hi

MC-SGC K. L & RNA, %55 RNA S8 % 4, Jf
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i, 03T Superscript Il S 5% i S % 5% K45 ¢DNA,
¥z GenBank H1 K fil NET . GAP43 [ TrKA | B-actin 3,
FIH ABI Prism 7300 [ 47 19 51 9% it F A4 ( Primer
Express) ¥ it LT BCX 514 NET 1E S 5'-TCCAT-
TCTCTTTGCCGTGCT -3’ |, Jx X 4% :5'-CCTGGCTTAAAC-
CCCATCATC-3" . GAP43 IF ¥ %%: 5'-TGTACCCCG-
GTTTTTTGATCTG-3" , Jz X 4 : 5'-CAGAACGGAACATT-
GCACACA-3', TrKA 1F ¥ 4%.5'-ATCCTCTACCGCAAGT-
TCAGCA-3', Jz X %%. 5'-ATCGCCTCAGTGTTGGAGA-
GCT-3', B-actin 1F X 4%: 5-TCTGTGTGGATTGGTG-
GCTCT-3" |, Jx X %%.5-AGAAGCATTTGCGGTGCAC-3’
(519 E AR A JA ) .

Real-time %¢ Y6 %€ ¥ PCR [ W £E ABI Prism 7000
R0 E 5 PCR AL 47, 50 CHER 2 min, R )5
95 °C,10 min; FH P17 45 PEFF,95 C,15 5,59 C,
1 min,72 C,20 s, BMHEARER 3 K, #HidSHK
E VLK ABI PRISM Sequence Detection software 4b B4}
BT, A BN [ RE A A X T AN [ A Ce {3 3 A6 0
AFE A AL (B-actin) BRI FE A —1k . 153
ACt = Cygpen — Cligsoem (poacin) » FHFEAR A ST UG REAR R BE =
278 ARG H bR R AR AR AR X SR ik
1.4 %its o

K SPSS 16. 0 Geit 3, S 45 R L x +5 FIK,
PR ) 1) Ll Ase S SR A ¢ A6 3 o

2 HR

2.1 2 AR RS RES AR

ST ARA L, POL K AT W20 ZAEJE, O
P Ko HAL IR POL K B % (] & &7 5K 1)
JZ ¥ (interventricularseptal thickness during diastole,
IVSd) | W 45 #1 .0> = 8] b J&  (interventricularseptal
thickness during systole, LVSs) | & 5K #] /& = 5 B & &
(diastolic LV posterior wall thickness, LVPWd) . 4 Ifi 73
%1 (ejection fraction, EF) | 72 25 N IH 45 %5 2 ( LV endo-
cardial fractional shortening, FS% ), LVMI i 2 J} &
(P <0.05) , 3] POL 55 K Gl BLC VIR, 0 Zh fig
REE(ER D) .
2.2 24K A S HNGF &i&

EHRFARL A, POL R LG L NGF 28 A1
m(P<0.05,1),

(AJ
A5 R4;B.POL 4
1 GERALENR2 AXROINGF EEKRIE
(%I a4 x200)

2.3 24AKRKACERIEANZT NET, £ £ L
GAP43 TrkA mRNA % &

SR B PCR 25 R R, ST R4t
POL K il NET,GAP43 mRNA FEiLkKETLAIL (P >
0.05) , [A] B Al & B8 TrkA mRNA J5t Ui BAR e BE A 7E
BRG] (4.63 £ 2.15) x 10 75 ws (22.32 +13.31)
x107° ], AT #2 7% TrkA mRNA 35 35 /K 57 B i3 F& I
(P<0.05,&2),

1.000e+001
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1.000e-001
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1.000e-004|/

- ] L
1 000e-003 5 13 14 16 1820 2234 26 23830 52 34 36 38 40 A
TEIRREL

st

Fakrin | 701
i v
1000001 / P

2l e TeK A
1.000e-002 | // 7 B

1.000e-003 "“«:-*f‘ L |7

1.000e+001

1.000e+000

1.000e-004 L -

1.000e-005

2 4 6 810121416 1820 22 24 26 283032 34 36 38 40 @
IR REL
A fBF K4 ;B POL 40
E2 ZEIEEEZ PCR &MEHABHRFTKR O
TrkA mRNA F£i&

3 g

H 22 SCIE A LA A 5 18 0 I 1 NGF 8
BEt -/ ELaiE e NN U EX D F-IN R (D 52
B S SN 22 28 i T RE ARk R R R, O
L6 5 o0 WIUNGE B 2 1R 32 32K Sk 5 0 JE S 2 A

®1 2AKRROHEBEERROERBIRHLR( 1 £5)

L e L R i JE% I LR
4151 n g AL % ) - s
JEE (em) JEfE (cm) JEJE (em) (%) HEH (/)
BRFARAH 10 0.175 £0.044 0.285 +£0.062 0.160 £0.050 0.684 +0.038 0.333 +0.028 2.039 £0.102
POL 21 30 0.280 £0.042* 0.369 +0.047¢ 0.244 £0.054* 0.765 £0.059 0.399 +0.049* 2.716 £0. 129

a;:P<0.05, 548 F Rk
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28N I HE M A2 S 2 # 48 (functional sympathetic dener-
vation) JC &4

WFFEMEE R, He 73 67 7 K B Oo JIE A2 Sl 22 285 1 44
i, B A A 2 PR O REVSGR | BP N RE PSS I& X p
#% (functional sympathetic denervation ) NS M3y
f POL 8 J&J5 0o LB JEE , O Dy RE AR, 00 ik 28 S 42
NET mRNA iR TCH] 284k, 5 30k [ 2 ] #ie i — 2.
AIREBEIA O IE NET 25 1 383K/ T Re 28 b ml B 3
AN PR IR W R B R, AR B ONET
mRNA % 5% J5 58 5 .0 JL4H 2 NET & 3 & 5.
Backs %" i3l , kB 3 B Bk 445 HF B30 L NET
D A 2 PR I BB R B, 1T mRNA &34
TP TR, e s I e H R g A NET 2 1 1)
JE A ;s @NET P4k, (internalization ) A] 3 0 F- 8% B D)
R o O IEAC IR 42 NET 32 3K (surface expression )
TR IE W IR R 254 Mo I C (pro-
tein kinase C,PKC) i , 18 32 4 28 0 20 M L 1 i 1)
(lipid raft) -5 NET 34" o 0 POL Ji5 .0 JIE 52 &
PR S Ml AT IR PKC BTG W] REXS NET HyREREAR A 45 &
BLE

AR SR R WL F] , K1 POL 75 S0 JJL NGF B 1946
IR BRI, (0 A B 22 K bR E—— 0 L GAP43
mRNA 7KV To W] B A8 1k, GAP-43 5 ph il 58 A K %
PIARK, St 2 00 AR 0 TAR S B0 L
NGF #E 38 It AR S BO0 NEAZ B & E K, BF5RIE
W1 ,NGF 3= 23 o) P i 32 Ak —— S i ) TekA FIG
SERTI AR PTSM A AW 2EAE T, DL TrkA 2484
K E S ALK POL JF.O L TrkA mRNA 22341
TR, AT REFR ] NGF {2 pf & AL K AE . 4R, 53
— MR, TrkA Z AR IR AR AT REFR ] NGF T30y
SN 2 B A, 0 BRI A S 28 2R R DG Y R
KHTTREA Ao W9 RBT, #b e el 33k NGF iE 1
FBEOHKERRED

H Ao 98¢ 7R 0 E POL K B0 L NGF & K P
I ATE R80T FATIEEE] POL )G 8 J.L
e, ek R BLO L NGF 35 3838, rTRE &
POL J5 AN R[] By B A oG, W AE i — 20 WL %¢ . A BIEAE
ik, Bl POL i[RI SE S, K RO L NGF 2 M TCH]
AR EH R . AN, POL J5 O A2 R 25 5 1
5 NET HJREZEAL I 6 Rk it e — A SL Bk B .
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