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[ ABSTRACT] Aim To investigate the dynamic changes of adrenomedullin specific receptors components, calcitonin recep-
tor like receptor ( CRLR) , receptor activity modifying proteins 2 (RAMP2) and RAMP3 mRNA expression in the stress induced
hypertensive rats. Methods Distribute 48 rats to control group with 18 of them and stress group with 30 of the total random-
ly.  Noise with electric foot shock upon the stress group.  Execute all the rats and separate their hypothalamus to isolate the total
RNA individually at stress 1, 5, 10 and 15 d and poststress 5 and 10 d.  Determine the changes of the adrenomedullin, CRLR
and RAMP mRNA expression of by reverse transcriptiorr polymerase chain reaction ( RT-PCR) . Results Compared with con-
trol group at the same time point, CRLR mRNA expression in hypothalamus upregulated within foot-shock and sound stress 10 d
(1.236 F0. 040 vs 0.941 0. 041, P< 0.01), then downregulated to a lower level at stress 15 d (0. 860 £0. 041 vs 0.938 &
0.042, P< 0.05); RAMP2 mRNA expression in hypothalamus upregulated to the highest lever at stress 5 d ( 1. 160 £0. 045 vs
0.897 £0. 036, P< 0.01), then downregulated to a lower lever at stress 15 d and poststress 5 d (0. 670 £0. 021 vs 0. 897 £
0.041,0. 719 £0. 039 vs 0. 910 £0. 032, P< 0.01); However RAMP3 mRNA expression upregulated to the highest lever at
stress 1 d (1. 197 0. 053 vs 0. 870 £0. 039, P< 0.01), then downregulated to a lower lever at 10, 15 d and poststress 5 d ( P
< 0.050r P< 0.01). Even at poststress 10 d, the level of RAMP3 expression still lower than control group at the same time
point, but no statistic significance. Conclusion According to the results described above, at the gene level, the expression
of ADM specific receptor components CRLR, RAMP2 and RAMP3 mRNA had changed to some degree in the process of chronic

stress- induced- hypertension, indicating that ADM specific receptors maybe involve in the stress induced-hypertension.
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B I B 88 i 2 (adrenomedullin, ADM) 2 H 4 7
PESZ A4 20 11 % 45 3% 52 4 B 52 448 ( calcitonin receptor
like receptor, CRLR) |32 4341 T X AH < #% [, Ho
TEF N 2 s IR o SCHR[ 351 4R3E, i
FE45T ADM J5 T Iein B 2 f BB o fos RIA B 2
Hahn, 7F H = 5% #% ( paraventricular nucleus, PVN) A1 —
FALEMRE EIRE M ERIBEREME T RE
WO, RIS AR BRI B IS A R B I R B
% (adrenocorticotropic hormone, ACTH) F1¥E 57 Jii ¥ &=
KPR BRI, 4278 T T g2 ADM 7EAE RS
RO MEFETTERR —DNEZEHA . Shan
AL Khan 2517 % S 5SS AP ADM 2 [
RIEFIKFAA BT 45 R R, SR N 2 h
512 T i PVN H1 ADM 2[R R IA R 55 T i 1%
H ADM KT (B T . FRATTAE AT SR 3 T &
U, 18 2 I L A5 5 R AE N 15 d 51 R I e RR AR
FrEJa, NEfN ADM mRNA RIA & A&, IR A
[F) 0] SO 3850 ) 980 DA % I 38 bt T) K % mT BE 51 S T e
ADM FIE ARG, ADM 7EAS [F] {95 BEARZS T AT RE
RIEASE (s B AE FAE o Stachniak 25 $R1E, 45
MEHAE B ERSE 5 6 h J5 N AN PVN
H ADM )RR 5 10 S2 AR A 32 AR TR PR AB I B T 2 (rer
ceptor activity modifying proteins 2, RAMP2) % 1% B &
TFE, #78T fik ADM R 2R e S5 1L
V. A SO T W 5208 M R I B0 I o AR R
ADM R 5452 A 41 fF CRLR.RAMP2 F1 RAMP3 mR-
NA KIE B, HI0 BRI NS T+ = T
To/ ADM F 5 M 32 AR R GE I 2 Wi, T N 1
ADM 7 iy I A6 R Fe v 1 B8 A 24 R Ak s
50 AR
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1.1 ##

MEHREERXAHERNA BERA&(LEAE
T /2 8]); M-MLV ( % [E promage /\ 7)) ; Oliger dT'( 18)
#o ANTP( £ 18 T /) 5]); DEPC( L% & T/\ ) ; Taq
B (MBI /A 2]) ; 37 g #% (Spanish /A 5]) ; 3N-"G k&£ 7
# ¥ MOPS( % [ GIBCO A #]); PCR 5| #( i1 L& 1
T AN B AR XA R 8 LR A
1.2 SIs4

R E 180~ 200 g By 17 SD A B 48 R ( F FHix
LHRFORE), F6 REEMAK £FEXR 12
INBFIEE LB, B M ATER4(18 K, R E 191.5
16.2 g) Fo R B4 (30 R, R E 188.716.3 ¢): 4

XA K 6 MNNA, A E/NES R, 5t RE &N
M3 R BRI 1.5.10 F % 15d LR
BISd BRI BB RS SAE 10d A%k,
1.3 R#MEmEXRERS&

RALZBAFEFRAEBLHZ AATHE A
R ¥k 2 4 (electric shock system) , & K £ 1+ H L&
# TR F 5917 & (150~ 200 dB, 50 ms) 5% &
A B, ( 9 50~ 80 mV, 60 ms) Al k. K34
ESISdBERMBHAB 2K, FR2h. HEH
B4 AR B & F TR 5%, 48 T A A ARS8
1.4 BEZENEXRENKIELEE

EGRF_RNHERE2h REZNEFE
ARBIREEE MEHEARETAREES &
B, R E S R IR AR E T 38~ 40°CJE, AT R AL
VMR EE. LR THE A %
1.5 TERELEM G

T 58 AR R B Bk ot B U & B T Sk AL B A IR, Rk
EXRETAREAHTHRZFRFTIE B AN,
HRANNEIAATTR T ERAL, A LH 5K
BEEE TR UUAFEV B #4% RNA, R A B &
- 80 CUk A 1R 7 -
1.6 FERREBAMERNENT LK'S EAREER
ZHEMZEAHFERRIA

J %8 b A 4 4R 8 RNA #1423 7| & Trizol
A4 T LW & RNA, 1 4 % 6 & cDNA. RNA #
8 ODao/ODyso HL B #4 7£ 1. 8~ 2.0 Z [8] . MOPS 7 14
RIS Lk AT RNA B 2 B MR8 RNA THE#E. U
3B H B A8 (GAPDH) A W 5 8, #tiT ¢ =
ENHFREATER M. CRLR #5414 5-CCG
TCA CTG ATT GAT AGA-3", i3 4 % 5°-CCG ATA
CGA CCT TAC TGC-3’: RAMP2 L #3141 4 57 -AAG
GGA AGA TGG AGG ACT A-3’, TH# 544 5 -CTA
GGG AAA GGA GCA ATG C-3’; RAMP3 L33 41 4
5-CIT TGC CGA AAT GAT GC-3’, T# 3| A4 5 -
CGA CTG GCA CCG ATA CCG A-3’; GAPDH _t % 3]
M4 5°-CCA CAG TCC ATG CCA TCA-3", T #5314
% 5°-CCA CCA CCC GIT GCT GTA-3’ . GAPDH.
CRLR.RAMP2 1 RAMP3 4 3 = #1K & 2 5 4 7 451
bp~345 bp~320 bp #1 275 bp. B A& B4R N 58 A:
95 CHiI &t 5 min /5, 94 CH M 40 s~ 52~ 56 ‘Cif k.
40 s~ T2 CIE M 40 s, 3£ 26~ 29 MEFE T2 CHE
18 7 min.
1.7 BREMERMFYEEESH

¥R E, PCR =4 £ BT 2% 3% I8 4% Bt IX
(4 0.5 mg/LJ&HZ %), 100 V & JE T 8,3k, Tanon
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BHFT WA EE T8, K A Tanon GIS2010 F
BRAEZRGHE GAPDH fn B A H BT H R0k
FEM, LEWNEA%¥ 5 GAPDH ik B R#£E &%
B AR X A
1.8 SBitFELE

I HE K A SPSS11. 0 F it 8t 4 47. 4B
RN Es, AR LERA B, £ ALK
REAFENM. P<0.05 YE S FERZER,

2 4R

2.1 EMRMHESIEMMENSEL

TR 32 2 i HeL T RN 7S NS, B 40 I 8 T
T, RO 15 d A B g, Y4 D 156. 3 £3. 3
mmHg, 5% A5 15 d s (114. 0 £2. 6
mmHg) HEEMEZF(P< 0.01). MigEIEE5d
KR HE ATy 4k 22 7 =, 42 1R 10 d S R 4R T BE,
ELATS B 2 v T 0 R 50 B R s L AR 2 o)
(K 1)
2.2 RBREZRZHEEZH.ZHEREIRER 253
mRNA RIEHIENEE

K 1 Jy# I % 4H CRLR . RAMP2 A1 RAMP3 mR-
NA RIA R H KB, R e R R 2. SXTRA A
B, NI %) CRLR mRNA 7K - ££ 37 34 ) 3% 5 &
B A, 25 IS 10 d REFE(I P< 0.01) . 1E
ORI B 15 d KT XA P< 0. 05), B Eh R
J& 5.10 d CRLR mRNA 7K-FATAK T X B 40, (H 55t
PH24 7% X, RAMP2 mRNA FRIATEMN B 1 A5 5 d
BETFE(P<0.058, P< 0.01), %5 5 d L35
g, TS FUE R R, AR LR 15 d IR RS S
d R X, ZR A REM(EN P<0.01);

RAMP3 mRNA RIAE M 1 d REFEH = (P< 0.
01), T J5 FF 4 1& M T 1A, £ERIER 10415 d LA R R
ZEHJE 5 d EARF XA RIEKFE(P< 0.05
5 P< 0.01) . B¥&EH 5 10 dRAMP3 mRNA 1A
AR T WA, (HEG 2 ER .

£l BHEEIREFEERSTARBSRKEREE (« =
s, mmHg)

N | of BZH L ZH
F1d 114.0%2.6 129.3%3.3
F5d 121.3%5.2 145. 4 4, 2°
#10d 122.3%4.5 148.9 £5.5"
H15d 124.0%t6.8 156.3 £7.8"
%20 d 123.0%7.1 161.1£8. 1"
#25d 121.5+5.8 152.1+4.8"
a’N P< 0.05,b 4 P< 0.01, S50 4R L .
GAPDH(451bp)
CRLR(345bp)
GAPDH(451bp)
RAMP2(320bp)
GAPDH(451bp)
RAMP3(275bp)

L #NPEE RS AT ZHRFHEIRED 2 M3 mR-
NA kB9 KE M 9 DNA 457 Marker; C NSFHBAL, -6 ¥k
T8 53 9 RS 1521015 d LU ISR 15 d Ja 20 i FR S d AT 10 d
BB

#2 ARTERMMESEZERES A FAEHEHESD 2 MZHEMIEIHER 3 mRNA FAMEW (x £5)

\ CRLR RAMP2 RAMP3

M X BH N pagiecl IR &N ol HE2H N ZH
Fld 0.920+ 0.945 % 0. 880 0. 035 0.975 0. 023 0. 870 £0. 090 1. 197 £0. 053"
#5d 0. 938 10. 037 1. 160 0. 040" 0. 897 £0. 036 1. 160 £0. 045" 0. 852 £0. 056 1. 060 £0. 043
#10d 0. 941 £0. 041 1. 236 0. 040 0. 867 £0. 076 0. 860 £0. 035 0. 878 %£0. 045 0. 760 £0. 067*
#F15d 0. 937 £0. 042 0. 860 10. 041° 0. 897 0. 041 0. 670 0. 021" 0. 840 0. 045 0. 650 0. 056
#20d 0.910 *0. 054 0. 880 £0. 087 0.910 %0. 032 0.719 %0. 039" 0. 830 %0. 076 0. 729 0. 087
#25d 0.929 £0. 039 0. 899 £0. 069 0. 897 £0. 056 0. 879 £0. 056 0. 901 £0. 086 0. 809 £0. 072

a N P<0.05 bNP<0.0l, S5xEHLE.
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PN SR KSR i B O ST Y BRSO
AbF ThRe M U B B, IR BE X A8 B B BRAE Wi
P 5 (VR v R A A ™ R L vt T
TEHREEE A EME RGNS W RS EGLA
K, T ADM K HZ AR R RS 5H A Ik
IUER .

SCHA[ 13] i, ADM £E HAX, JCH /2 48 /i 1) O
I 38 4 P AT B g A A 45 2 35 DR R S K ( caler-
toningenerelatedprotein, CGRP) 52 f& 8 ADM % 5 1 52
R, HrRe R PEZ K B CRLR 1 RAMP 3% [F]
JEf. CRLR 5 RAMP2 1 RAMP3 3t [6] i 1 7] 4=
FADM 32 AR RS, T A RAMPL 3L 45 & 4 il o e 1
f) CGRP 324k, Hfh i) RAMP J& ADM A1 CGRP 3Z14&
Thise, (E40 M R T R 1A Dy REPERT CRLR 2475 A RAMP
25, CRLR 7EHAFFH T A2 2R o b A0 o528, AT
HASERABAERIRE S, TBRARRZ AR,
A FLLE RN ADM 57 1 AR AT T w33
EEH NRIX, 5 ADM 7E T B s i A 2448 F o]
REidE ADM RF 7 1 324k K 45 /E H, 1B & LL CRLR/
RAMP2 i /& CALR/RAMP3 Ay 3= %252 44 I 1 A BH 4,
v 5 13E — 20 3@ I A FH AN [R] 32 4k T B 45 B ) 5 ADM
FE [F) i B S AT E S B A R A S0 SRAIE SE

HATA 9% ADM HE 5 14 52 /R 75 SO IORT & 1 &
S AL, FRIRIE 5 20, AN Stachniak 25 #5387 2 0
[ RREAF I T = B R, R R PVN 556 3 R A7
0 R BE A SR /N4 i RAMP2 3R98 T 1, #2878
RAMP2 Al fEilid 5 CRIR 45425 ADM f H
LB

7512 P SO I I R A, FRATT AT se5R
W' %3 ADM A1 CRLR 19 mRNA FIATE RIS 5
HEE 10 d J5RIEW B LA, )5 B R 2 1E % KF B
o FEMLERAN EAHE TS F]: ADM HF R M2 AR
f CRLR £ 5410 d J5RIE B Fi, 1 5 3R
FIEH K FLAT; 1 RAMP2 mRNA 3k 76 N R 1.
S5dBETE, 55 dEBEE, 15T eE N, 7
LS 15 d RN BIEE R fE 5 d KT 5 B 4H; RAMP3
mRNA RIEENEEE | d BET &, 15 FFEEE
VA, FENES 10 A2 15 d )5 TR 46 B BAR T X IR 4L
FIRIEK o ML R G 10 d RAMP3 mRNA R ik
KPR TR, (SR E R

Xt PHOR: NI MR 1 d), TR
fili CRLR/ RAMP2 11 CRLR/RAMP3 ZE [ 32 ik ¥ B &

Ei, 5 3RATSY DA 82 B SR T
ADM A CRLR i& 81 & EiRA —2, 383 T KA
SRR R B HR R I R /R B T RE @ I CRLR/
RAMP2 F1 CRLR/RAMP3 ¥ /> 52 44 WE 24 $5 1 F .
BEE 2 I HE o 45 & M S N ST A] [9 2E 4K, CRLR/
RAMP2 1 CRLR/RAMP3 [ 3R 1K 75 AN [F] i Bt H AN
AR 3, (R PR 3 D 3R I8 1% T T I, T [ B
ADM FiEBA R, B0 E T ™, FheE
LG BA ADM 75 F i i HAK G L3 e 2 5 RE
SN AR, BRVF 8 ADM 3244 LA i 42 K 4%
VER, ABIX — T i 75 25 2 22 5 4 W4k 2 Ty T ) gk
— PGB
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