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Expression changes of alpha adrenergic receptors in heart and mesenteric artery in autonomic dysreflexia rats

after spinal cord transection
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[ABSTRACT] Objective: To investigate the changes of alpha adrenergic receptors (a-AR) mRNA expression in heart and mes-
enteric artery in autonomic dysreflexia (AD) rats after spinal cord transection, so as to explore the possible mechanism of AD.
Methods: The spinal cord of rats was exposed and the fourth thoracic spinal cord was transected;4 weeks later,rats’ rectum was
stimulated by self-made catheter and those with a mean arterial blood pressure increased by more than 15 mmHg (1 mmHg=
0. 133 kPa) were chosen as AD group (n=16). Heart and mesenteric arteries along with their branches were harvested. mRNA
expression of aia-saip=saip-saza-s azp- and azc-AR was quantified by real time PCR and the result was compared with that in
sham-operated group (the fourth thoracic spinal cord was exposed but not transected). Results: Compared with sham-operated
group,rats in AD group had a lower expression of aja-AR mRNA(P<C0.05) and a;3-AR mRNA(P<C0. 01) in their heart, but
the expression of a;p-AR mRNA had no obvious change. Also,rats in AD group had a higer expression of aia-»aip-»azz-AR mR-
NA (all P<€0.01) and azc-AR mRNA(P<C0. 05) in their mesentric artery,but a;p- and aza-AR mRNA expression had no obvi-
ous change. Conclusion: AD may occur in the chronic stage of spinal cord transection in rats. The abnormal expression of ajs-
and a;p-AR mRNA in the heart and aja—»aip—»azs- and azc-AR mRNA in the mesenteric artery may be related to AD.
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AR O Bt S 0 HEERRL T E I a] S S K
Jifr AN O, B AR T SCT R fie 9 7 H I 5 A

fEZ—, HATHBEZE " A, SCT 8 18 vk 1) B
ADJREYS o IR BRREZ KR (AR A EVI XA,

HIR = H B I . /IR TS R L &
£ SCT K BRI X o- AR 8 8l 55 52 0 4 T e L i P
A fE S A2 PRk f 0, th v R R MU L 2K
J5 I AR A, o AR & R GA R AE L S 1 B
AD ByXF HHETAWARN A8 . S 7 W8 SCI f5
AR W ARIFR B MAE S AD WX R AR LS
LB BERE Y] (spinal cord transection, SCT) K B AR
A3z ) RT-PCR 200 7 00 Ik A 3 B 2 K o0 - K
a:-AR £ W mRNA F ik, 50 &AL SCT 18 4
BLO M RE T AE AL AT EMLE] L S SCI & 1
BRI IGIT PR — 2 A LI AR i .

1 MBFFE

1. 1 &K AFME  TRIzol(Sangon 22 F),RT ik
#] & (BBI 24 7)) ,RT-PCR Kit,DNA | (TaKaRa 2
F),DNA Marker BL2000(BioLight Technology 2%
7], RT-PCR 1X (ABI PRISM 7000) , f# %4 H, K 1%
(WP B A HEARTFRARAFD , TGL-5 25
HECHL(HITACHI 2 | L 2658 0t B it (U V-
2401PC) ,MPA2000 £ i i A= g 5% (/R B¢
AEYFHARAFD .,

1.2 s mas® (@R Wistar KR 32
H Ay B hRHBE 52 55 3h ot R BTl 260~300 g,
SCT Rl fE S % SClR[4 1 E ek ik, 50 mg/kg &
REi 2 6 5 mg/kg M VG PF 59 WIE i 1 90 05 . R BR
T oMEM  REEAEHE, FH AT D) T, B R,
RNIGELL 3 dBRETERR 410 1 U, E W
5% I MR 10 ml; RS 1 JE B B e N T HEIR .
RJG 4 J5 B8 WkAG 4 L B4 e 45 Fn 2238 3 A 30
A, 3 hJE KB AR B A S R L
GETE N Pk 3% ~F- 34 2y ik e L Bl B S B 15
mmHg #) SCT 41 KR (AD 4, n=16), 436 K K,
TBLCo JUE 0 P 2R PTG 20 Bk B L 43 3. U 2R i 8 ik
BF L N0 3 85 1 R BB 3l bk S HL 3 S, S AT B 2 2
J F0Ef CRlTER 3 ik RNA B, 45 2 BRI g &
HIBh Ik S 232 R 1 ), e KB A4 o~ AR
FRE 5 HREHEM AHETHEY (RTFRA . =
16) K ER#FAT .,

1.3 RT-PCR #&# 0 o-AR # & ik

1.3.1 RNA ## % cDNA & & RNA 4ifbid 5]
AR G IE A &R BT B Ik B RNAL LI DNA T Xf

it RNA 47 40 B2 B iy RNA 73 515 pl &
RNA HEAT 19678 P& LUk L 300 RNA 52 8% 5 I
Daso (1A mRNA ¥E, 2 pg RNA TE 20 pl K&
R bR E R T AT SR Sk B RNA FEA I 2 g
RNA,RT W ANl Sz % 3% il Ak B4, A Ay B R o B,
— A HEBR EE I 20 DNA 7544, cDNA f 4% RT ik
F G AT,

1.3.2 5l4i%it BI¥4A Primer 5.0 %3, &t
SR #E 4T BLAST XT3 #T . aia: IE X 5'-TAG
AGC ACA AGG GAA GAG G-3', & X 5'-AAA
GGT GAT GAC TGG GAA AG-3', /=¥ K/~ 110
bpsais: IE X 5'-CGG GTG GTT GAT GAA ATA
GC-3', ] X 5'-TGT GCT GTA CGG CCT CCA-
3", 779 KN 164 bps ain: 1IE X 5'-GGA CTT TCC
CTT TCC GAT GT-3', & X 5'-TTT GGT GGC
GTA TTG GAT GC-3",72¥K/IN 258 bpsaza: 1E X
5'-TCC GTC TTG GCG CTC TTT-3", /& X 5'-CCC
TAC CAG CTC TTC AAC TTC-3', /=¥ K/ 138
bpsass: IE X 5'-AGG GTC GGT GGA CAT TCG-
3", X 5'-ACA ACA ATC CCT ACC ATA CC-
3 7 KN 290 bps ase: IE X 5'-GCT TGA GCC
CAT GTA TCC C-3', )X X 5"-AGA CCC TTT GCC
TTC CCA T-3", /¥ K/ 158 bp; p-actin: IE 3L 5'-
GCA ACT GTA GGC ATT TCT G-3', & X 5'-
CCT CAC TGT CCA CCT TCC-3", P24 K/~ 200
bp.

1.3.3 RT-PCR K & SYBR Premix Ex Taq™
(2X) 12.5 pl, PCR I FE51# (10 pmol/L) %%
0.5 ul,ROX Reference Dye [[ (50X) 0.5 pl,cDNA
Bt 2.0 pl, dHo O CK B ZE 1K) 9. 0 pl, B FRD
25 ul,

WS cDNA L 10 55 R, 8k 45 45 2 A
B 3 RS 1 IR 2RI 4 AN A5, 43 10 100,10
1,0.1 ng, &Yk EER TR M &R 15, b T8
FIREA IR 22, JEARYE B-actin A bR o 2 30 A5 HE A
FIFA XS B-actin mRNA YR EE SR 5K 6 251 I AL K 1y
WY B-actin MR BE LU XT L 75 M 4% 003 B s 1 b b 28
UG HAEXT mRNA WEE, A PCR =¥ & 44
fift 1 26 43 BT (PCR 7= W) 6 M 1l FE B 8 R 65~ 95°C)
1 % B i A VR M H Wk L PCR 72 9 380 Jie 80 0i 0 7
5HW R B X, 8 PCR =49,

1.4 sitFam HEFREYL s Fxn, RH
SPSS 12. 0 GEit AT AT ¢ K5,

2 # B

2.1 AREMEX BBEESH AR F T A mR-
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NA Fik & 38 of 5 o fh 2R 15 . bR ofE il 255 51 0
wa:y=—3.33 x+32.96,R*=0. 996 (& 1); a1n:
y=—2.86 x+28. 98, R*=0. 987; aip: y= — 3. 38
x+21.89,R*=0. 967; aza: y= — 3. 63 =+ 18. 96,
R*=0.9563am:y=—2.91 2+29.63,R*=0. 989;
awc:y=—23.12 4+ 27. 69, R = 0. 913; B-actin:
y=—3.01 +34. 12, R* =0. 915, 5 F il p-
actin HEATARHEALAL 3, RT-PCR A% th 28 70 b 2
R B (B 2) 2 W PCR AR B MY =4 /b,
PCR 7= ¥ 28 ¥ UK 5 81088 DI i e, 43 B 6 W1 7 4%
YR E Y.
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Fig 2 Dissociation curve of PCR procucts

2.2 SHEMLH « AR mRNA 2% SH5FAH
Fo 4, AD 4 oi0-AR mRNA i 1. 003+0. 029 fFE =
0.87370. 045(:=2. 236, P<C0. 05) ,aus;-AR mRNA
i 0.686+0. 079 1. 009+ 0. 056 (r=16. 965,
P<C0. 01), MM aip-AR mRNA ik X & % 7
(3,

2.3 WA F Ik « AR mRNA ki HEFAR
H B, AD H 1 & BEHT 3 Pk aia-AR mRNA H
1.30340.074 EJHZE 1. 8564+0.079(:t=7. 620, P<<
0.01).aip-AR mRNA H 0. 230 £0. 035 L=

0.383+0. 037 (¢t =10. 683, P<C0. 01), MM aix-AR
mRNA ik & T U W 2% 75 a-AR mRNA H
1.21940.061 & = 1. 859 £ 0. 108 (¢ = 16. 303,
P<20.01) vazc-AR mRNA H 0. 33940. 047 L%
0.438+0.015(t=2. 483, P<C0.05), 1M aza-AR mR-
NA ik & o] W ooz (8 4)
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Je 51 36 9 R AT 0 R vh s R BE AL 2= SCT - T
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B A X o AR #03h 00 A 52 M T R R ]
A 32 K B ek 3, nT B R AU B L 2
AR i 3 S AR A

a-AR JB T 22 1B JLAS 9 e 3R e 1) — &8 43, & —
Tl JL A5 P P 240 J6 B2 3% 1T 32 1K L o AR PN U P i 66 2 2
HEERESE ERE. « AR 7E0 70 108 U 45
R REEEMNEM. o-AR # T Gyn-PLC fF
5 Sl B SR I WS T LA aia-AR -
AR.,aip-AR 3 F1;02-AR i i Gi-AC-cAMP il }% 5|
A I A U T RL 2 aea-AR, as-AR, azc-AR 3
Flr, KEAIIRENE o-AR EH RS K FE N an
SEHRY LT 7 FR B BH 0 R Y @i-AR JB T aia-AR
WA - AR FE M PN RE T2 2.5 5H
L BN ) A R L A 9 4 R 3R W i & R B0 ik
awia-AR, ain-AR, as-AR, azc-AR mRNA £ ik [
(P<C0. 05 3% P<C0.01), ] B2 [ & A2 2K Rl 3
If 42 B 14 Tz Wi I AD R Z —

A 5T 45 R b &I E aia-AR . ais-AR mR-
NA X BB FARAREM(P<<0. 05 3 P<
0.01) ,AD 4K BT H BE A4 A7 PE AR i He L 5 DAAE #
Y —F, DM aia-AR aip-AR A5 K BUL AILIE P
75 1R B AE AL 1 o JLFE AN R AEAERT . O
IE ai-AR ik 5 & A AR, AT RE & 7E SCT LA B
B AR A 42 5 ) A8 O 6 7 — P B AIR RS T ik
B 1 45 R w-AR FE N R R G i —
43 FIE T, O IE «-AR mRNA 35 & F Bl fig
JE SCT M 1 ) A 3 0 A7 M A ot R A JRL B,
RO NE oo-AR MR I5 R AR . H 5.0 WE 48 1 %
RAK T LIA S 55 oK % H AT A Y

ZE FRTHR KR SCT 1241 AD K B A1 i
ZIEAT B P - AR mRNA B3k &8 & 4 7728 1k,
AR AD KRV P 00 I T BE S AL BRI L {E

HARBL] o 77 2k — P FJE
[Z % X #K]
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