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[ABSTRACT] Aim  To explore the production of adrenomedullin (ADM), changes and significance of ADM, ADM recep-
tor system-calcitonin receptor like receptor (CRLR) and receptor activity modifying proteins (RAMP) mRNA in calcified vascular
smooth muscle cells { VSMC}) . Methods Calcification of cultured rat VSMC was produced by incubation with 8-glycerophos-
) phate.  Content of ADM released by VSMC was measured by radioimmunoassay {RIA). The amount of ADM, CRLR and
RMAP mRNA was determined by semi-quantitative reverse transcription-polymerase chain reaction {RT-PCR).  The intracellular
calcium content, alkaline phosphatase activity and cellular ¥ Ca®* uptake were determined. Results The content of calei-
um, ¥ Ca** uptake and alkaline phosphatase activity in calcified VSMC increased by 118% , 174% and 7-fold (all P <0.01),
respectively, compared with control VSMC.  Content of ADM in medium increased by 9% (P <0.01). Furthermore, it was
found that the levels of ADM, CRLR, RAMP 2 and RAMP 3 mRNA in calcified cells were elevated by 78% , 93.7%, 91.8%
and 109.5% (all P <0.01), respectively, compared with control.  The elevated levels of CRLR, RAMP 2 and RAMP 3 mRNA
were positively correlated with ADM mRNA (r=0.83, 0.92 and 0.93, respectively, P <0.01) in calcified VSMC. Con-
clusion Calcified VSMC generated an increased amount of ADM, up-regulated gene expressions of ADM, CRILR, RAMP 2 and
RAMP 3, which suggested that changes of autocrine/paracrine function of vessel might be involved in the regulation of vascular cal-
cification.
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GIBICO 2 5 , dNTP ¥ ¥ Clontech 2 & , MMLV ¥ %%
#® Taq B . RNasin 7 Oligo (dT) 15 Primer % Pro-
mega A F E i, R AT EANM, PCR I 4 &
B RAE A &R (K 1,Table 1)

1.2 nEFENMAMEFRELLEFEIER
H% &

BEIXRIT]FELERARN E3 K, M E0
G R, MRERF VMC®, VSMC B T
4 20 9% /)4 1 7E 8 DMEM 3% % £ 9 ,37°C.95% &
5.5% CO, W EHE P HF, SRAZS5~-8 KA
M. BOC Ak AW VMG, £ 4 20% B 4 f i B
DMEM % # % fu X\ 10 mmol/L B-H s B #h %0 10
mmo/L BRI, BH A LA — K, U &St
VSMC, 3% 10 R ERE T #545. B UM%
45 JF 4 fL 7% 89 DMEM 3 5R 3 57
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LaCl, 9k B FALE, AEFRKL LA E 2
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BXB7] 7%, ARG ML ELE RN 24 h o
AN 3TMBg/L® CaCl, 4T H,F & Lk, A 10%%
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ISR K G, A4 PBS ek 4 M, A 200 pL
4 V5 AR b AR S A 4 AR (1 mL MgCL 24 0.2%
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405 nm A& T 5 B R B E, 15 P 5 M Bk k5
ERHERNAAFERERETERE R RS
Mo X 30min =4 1 nmol 893t B X B — IR
M REES AR,
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mmol/L B B , #% &% 10 min, 3{ Sep-Pak CI8 #, Z#&
FMZBLBERER 100 pL HH R EEHREE,
H ADM 35 2% 25 &0 50 SR L P ADM 4
B, IC50 4 13~47 pg/%®, 5 AR ADM X X R} £
#H100%, 5 AR E ERER & N3% 20 K. BRH
BERMALENXIREEHNE, A TR
VSMC 43 7 ADM 4 4E , B B v % & #0483 b 5k
Fh ADM #7452, BHREHRAR 0% ~60% L
EFOI% =R LRHETHAM RELARENTLE
BBk B E R SR ADM B 4 FH1E,
1.10 ¥EBYHRBABMERN

BB X #[10] F Trizol — ¥ 3 £ W VSMC &
RNA, MMLYV if % %8 & Oligo(dT) 15 primer i % 5%
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25 yL:cDNA 1 pL,5 pmol/L ADM-S % ADM-A 3| 4
1 2L,2.5 mmol/L dNTP 1 pL, 4" 15 mmol/L MgCl, ¥
10 x PCR &% # 2.5 L, Tag DNA R 58 1.25 B14¥,
B R & :95C 5 min—=94%C 30 s—~>61C 30 s—>72C
40 s, # B3 30 KX ;72°C 5 min, B 2 pL PCR =4,
P B-actin £ T # 5[ 4% f PCR,95°C 5 min—>94C 30 s
—>55°C 30 s—>72°C 40 s, H{F 3 24 Ko K FH# PCR
FHL 5% HEER RS BEMRLERERE, R
BRREEEE LA 446 bp 1 289 bp H &
# . ADM/B-actin ¥ mRNA }. 18 E] y ADM mRNA #
M4 B, F4 3K %IiX%. CRLR.RAMP 2 H¢
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Table 1 . Oligonucleotides used for the amplification

EARHL, PCR KB &4+ L& 1(Table 1),

HE9 R B EiLL 20 RHEXRD (bp) BABE (C) AR

B ERatmE E# 5°-CTCGACACTTCCTCGCAGTT-3’ 446 61 30
pik:d 5’ -GCTGGAGCTGAGTGTGICTG-3'

BERZ R i3 5" -CAACTGCTGGATCAGCTCAG-3’ 446 55 32
g 5’ -CATCGCTGATTGTTGACACC-3’

RAGHEBNERN?2 E# 5'-TGAGGACAGCCTTCTGTC A-3’ 3 55 30
i 5’ -CATCGCCGTCTTITACTICC TC-3'

BREHBENENI 8 5’-CTTCTCCCICTGTIGCTGCT-3" 416 57 30
it 5’-CACAGAAGCCGGTCAGTGT-3’

@-actin 8 5’-ATCTGG AC CAC ACC TTC-3’ 289 55 24
ii§ .3 5’-AGCCAG GTC CAG ACG CA-3’

1.11  Git#a547

3KREILER, FREFTE, LBEREU x
s kT FLERUEREOER L (ED LR
V& agE), Sudent’s ¢ # B3 1741 E 047,
P<O.OS HEFRHBEM,

2 R

2.1 $54k M B AN B 4E

5454k VSMC AL, 454k VSMC Von Kossa 3t
BRAKXBIZBEABRITH(E 1, Figure 1), VSMC
NESEE °Ca* A KRB B MR G 75 1 50 548 4
118% \174%F1 7 £5(P <0.01;3 2, Table 2),

2 BUNEEBIAMN—RISTRERESS Fe
BRESR ( z+ sy n=6)

Table 2. General index of calcified VSMC and ADM content in
medium

o XU 54k i 4
FHULAnA 3 H LA
FEEEA (106 cprig) - 32.225.2 88.2+10.2°
BER (pmollg) 46.8+7.2 102.2+ 18.2
BB AREIE T (kwig) 74211 624 + 84*
BERMER AR (pmol/L) 8.97+0.61 17.82£1.68

a: P<0.01, S5iMALE.

22 BUNEFENIRE IEEEESRRE
mRNA 7k ¢

$54 VSMC ADM 433 B 45 0 HE 21 185 999% (3£ 2,

Table 2), ZMWA%S ADM By 2 PMUELH AR, Bl — /B 84
FEH—MER /Mg, BFEH%HNESE BN
KB ADM #9¥E B I% 07 B — 2, I BA BT il 18 iy ADM
B0 VSMC & R4 3 69 N IR 4 ADM (8 2, Figure
2)o ADM & PCR j=4#J (446 bp) B§ ¥ /5 15 %] 156 bp
#1290 bp Bid% i B, IE B 18 PCR =¥ iE #% T iR,
551k VSMC ADM mRNA & B0 4155 78% (P <
0.01; A 3 f13£ 3, Figure 3 and Table 3),

B 1. mEFHIMMAL Von Kossa Hefs (20 x 10)
L LA B 2% 4500 1 S 0 B
Figure 1. Von Kossa staining VSMC

A N

2.3 $5UmEFEBANHMAREESRETER S&
EMEIEIRE R 2 #1 3 mRNA & F

¥54k VSMC CRLR ,RAMP 2 1 RAMP 3 mRNA 7K
g BN BB R 3 A0 93.7% .91.8% H1 109.5% ( P
¥ <0.01), H ADM 5 CRLR.RAMP 2 #1 RAMP 3
mRNA 7k¥§@§iﬂ£*ﬁ§é£*ﬁéé%’ﬁl%%ﬂ%] 0.83,
0.9210.93(P 5 <0.01; 3% 3 18 4, Table 3 and
Figare 4)
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Figure 2. Reverse-phase HPLC of ADM in meditm monitored
by radicimmunoassay

446bp ADM mRNA

291bp 3 -actin mRNA

B3 XESUOEFRINAME CIRMHAR mRNA RiAN
T 1 A% B V-0 LA 2 St B I AN ARG
Figure 3. Changes of ADM mRNA in VSMC of rats

446bp CRLR mRNA

416bp RAMP3 mRNA
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291bp B -actin mRNA
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HENE S 2 1 3 mRNA R 1 % R 0 A S8 L
A 2 AL I B LA

Figure 4. Changes of CRLR.RAMP 2 and RAMP 3 mRNA in
calcified VSMC
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RS 4 R R . SCERS, 1214038, 45
i ENEEMIME ERE D FZARHEm, PIRFE
WF AR K L C B BR BRI P B URAT 9K B F- (NO A
CO)AE BB/ , 452775 51k 1 % 4 B 25 U8 A5 L3/

3 NETLBNARE LERRERERRBERS mRNA &
HAAR (x+5, n=6)

Table 3. The relative amount of ADM and its receptor system
mRNA

P Xt 6 B B nE

R LA TR
% e 1.27£0.14 2.25+0.14*
[£22% £-3: 3233 1.65+0.17 4.1310.66°
REFEHBHEA 2 1.19£0.17 2.97+0.36°
REEHEHES 3 1.38+0.16 3.44£0.31*

a: P<0.01, SxTBHALE,
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RS ER.CC BAME, BRS¢
7, Von Kossa J €4 52 B BLTEU4E 245 | & BB M H ol
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MEFEVARAREER 7 ADM, IS VB4R S
B ADM S BRI SR 2, ADM #9433 % Bt
ADM ZEMEFH AR T4 R, AL 2N
540 1 1 LAR 43 38 ADM f B 8 0 R 1l 5
WA B 1% &, ADM mRNA & & 780 810,
$& ADM BEFRX IR EERE ADM 4 R8s
BRE, X4 RE, SR ADM BRANEEE
BERENE B HME C REHIE AP2, (£ ADM X
EEEF, MEFHEULAMISLE ADM E %X F
BWHEHEMBREMREFELIEANME C R
REREE F—EHR,

SCRRHRGE /D BRI R BUSLE SR R B i & A
B AR E #235 ADM PL &% CRLR.Z 4 1% M B4
BH 2 IZHREEBHER 3. FIEREH ADM
AT LS AR 1 0 O 384 3 4, 1R o R R A
BB REM . SNRME ADM 5] LXK R
B, B B m B R E

P45 & F iR AL 3 1A (CRLR) B 3 - (RiG 1
BHERMRY, ZEEHEEHEARREERK
EHEBMER | ZREEBMHED 2 MR HREE
BEA 3 = NER, ZEEEBHES 2 824
IEHEBME N 35 CRLR 454 2 3IR 3N ADM 1 A1
ADM 2 ZET R, /v 5 ADM B350 . A5k
IOV 22 B A5 4k o B S PB VLABA Y CRLR 32 {75 1
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RIEHEEA 2 MR EEEEHEE 3 mRNA 3
FAKFEH B IEHE, 17 58 M4 k4510 es
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