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Dynam ic Changes of the Expression of HCN Channels in Infarcted Border Zones of

PostAM I RatH eart
ZHANG Yu and SHE Q iang
(Deparment of Cardiovascular, the Second Affiliated H opital of Chongqing Uniwersity of M edical Sciences Chongqing 40001Q China )
[KEY WORDS] M yocardial Infarctions Infarcted Border Zong HCN Channel
[ABSTRACT] Aim To nvestigate the dynam ic changes of the expression ofHCN2 and HCN4 mRNA and protein in
infarcted border zones of post-AM I heart M ethods AM Imodel induced by the left anterior descend ing coronary ar
tery (LAD ) ligation m Sprague- Daw ley rats were randan Iy divided nto 24 hours group 1-week group 2-week group 4-
week group A ccordingly the shan-operation group was established  Left ventricular nfarcted border zone myocardial
tissues w ere harvested at each tme meanwhilg correspond ingmyocardial tissues in sham-operated rats w ere harvested toa
HCN2 and HCN4 mRNA and protein expression were measured by RT-PCR, mmunoh istochem istry and W estem blot-
ting Results The expression of HCN2 and HCN4 mRNA and protein were detected in sham-operated rats  The ex-
pression of HCN2 and HCN4 mRNA and protein undew ent a dynam ic change process  The expression of o of than ex-
hbited an ascending tendency at 24 hours after AM | reached peak value at 1 week after AM | decreased gradually after
that  But the expression of HCN2 channelwas also ncreased canpared w ith shan-operated group at 4 week after AM |
while there was no significant difference m HCN4 Conclusion Expression ofHCN2 and HCN4 mRNA and protein in

infarcted border zone myocardial tissues undemw ent a dynam ic change process and reached peak value at 1 week after AM |
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200C) W B #A AL & & BB Rk A R IR E,
RNA iso Plus. RT-PCR i 7| & W & A % TaKaRa
g, AR FRAE (SABCE )W AR X E L+
ENE,AEARBRAMNEWEE ROl EE WA R
NE, #AT AR HCN2Ff HCN4— 47 B Chen icon
NE, R A AT IEN ER ARG ALK
AT A
L 2 shRBAYHI& . 5B R B

# & SpragueDaw ley K R E 5 A 1006 KA &
B (35mg/kg) BB E ST RREE . ITREWA A, LN
AR ALK, B B BB EN, KETA B
iR Foo . A TR AT XA (2R
B i 5 Jik [ 4 2 8], BE E B BROR B 2~ 3 mm ) F &
WHVE R, REAR L EE v, VL EE ST
B¥mbtE, AES 30mnll b, AT NER
HANGEEZ TR, KERWEEH 208 KK
HHEEIBKTRES N AMIS 24 W4, 1 A4E. 24
H ARE, BH SR, BFAAARLE 207, A £
TR EX R FEAITE, REMAN L AR
AN B, BN RE AR SR, REEEMAR, F4
TEEZFBEBRERTG A, TEE AU 100
XA EEREBEAREREFRMHFH QM. FHAQ
EREAA LR N ARUTA N EES AHkE
DEPC K EZ, REH 4N 30, ETHEEEERA
AR &
13 HERRAMHmERMKEM HCN2F HCN4
mRNA BIFRIE

A H O HL 50~ 100 mg | RNA iso PlusiA 7
B E RNA. Bl 2 BL ¥ RNA 3 # F & 20 ML D-
NA (R4 fF: 37C 15min 85C 5 s). L DNA
A PCRRMAERYT HEWEEMNSEH, 7|
WEFHERNRBKERNIEERLE 1. RAELH
# O4CHZ % 3min 94CH % 30 538k 30 5 72C
A 50 s 35MER, KRG T2CHEM Tmin & B A
ZRRBRRF LS HTNERER. B PCR &4 5
mLA 1 mL EEZ R, B L S 35 f8 A% B K,
A B BB IR R AR 4 AT R G0 AT B AR K 1R, Quantity One
4 4 04T B4 At H HCN2F1 HCN4 5 GAP-
DH R L E B R KL ERILE,
L 4 HREHALNFERN HCN2F HCN4 BB E
HBIFRIL

BARE SHARIE L HEAEYT R G, A
SABC ¥ #:ll HCN2#r HCN4# # & . &4 A R
HCN2f HCN4 — B TR EH H 10 50 A
PBS 4 v R & — Fu U 1 X B

% L PCRERR™ HCN2.HCN4X GAPDH BI5|¥IFEFI R R

IS

PR
A 515 (bp) R
bp

HCN2 LiE514) 5° GGACCATCGGGAAGAAGATGTA -3 314 56T
U519 5 -GCTGAGATCATGCTGAACCTTG -3’
HCN4  L¥#51% 5° -CTCTTGCCCTCCTCTAGCTCTT-3 369 58C
U5 5° - GGGTGTCTCTGGTGTACTTGGT-3
GAPDH L5191 5° GTGCTGAGTATGTCGTGGAGTCT -3’ 610 —
TSI 5 GTGGAAGAATGGGAGTTGCTGT-3

L5 SIEENEEMM HCN2F HCN4BIEEAW
Rk

BUQALA 2 100 mgBE 7, % 100 g/LAm A\ 42
EEHEBKAX 15mn 4C. 12 000 r/m n &2 30
min B _E7E 20 KL BCA I & & & Kk &, B Ax DLl 2
HK, REREHEITHEHEEORE, H4 LEPE
o1 4N ERZER, 100CHH Smin UL b
SDS-PAGE ¢ i ¥, % 4 % HCN2(HCN4 A &% SDhS-
PAGE)EZ &, B ¥ EZ B Z PVDFE L, 36 B
WEHA, ZRFE L hEFEHAR, A —,
H&EH 4CH B, F&—4, Al TBS#HH 10min x3
Ko & TBS WA, 37CHE 1 h HFE 4,
A TBS#E# 10min x3%k. #IEMF LK (ECL) T
P, BETHRBREGANM AR NE T RKE.
L6 GitFEHE

HERBA «v s KoK, B A SPSS 13 04 it 5K
AT AT 40, £ 418 mRNA R B B ki 24K
WEREXAEHE T Z0N, HREZELERXA g
B, P<Q0SHZERAFEHITFEX.

2 £ R
21 BFEARMBEZETE S HCN2FI HCN4FRIAKFE
T

BFAR 24 hel. 1HA 2HA R 4AAAKRRAE
O F AR FRAL AL HCN2FT HCN4 mRNA K 2 H )
BRIL, BEHEZEFEAR IR X, B, 455
B S BT AR A T LT .
2 2 HCN2 mRNA REBRIENEFTEL

OHESEJE 24 h HCN2 mRNA K 2 A KR ik
Fraa T+ Er, H o mRNA R IE K EZE T & (P <
Q 05); AR = FH M REWIEGME; 2B FFIET
B, (H —F RIEKPYET 24 hd (P < Q 05); 48
i mRNA RiA FEE 24 WK, —HR L ER
EHI%E G BEARBHFEF, HS 2BAKTFIT
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BERLSIIFEX (R 2HE 1~ 3).

& 2 LAVERFRMIVCALF HCN2 mRNA RERKIRIA

1 (x Ts n=15)
9 M mRNA "H
BFARA a 91 +a 02 a 33%a 02
24 h#i a 95 £ 01° a 35 %0 02
1AHA 1. 18 £a 02° a 64 fa 03°
24 Q 99 +a 02 Q 56 Xa 02
4R Q 95 %a o01° Q 55%a 02"

aNP< Q03 5Hi—4HHE; b P<Q 055 24 hdHHE,

2 3 HCN4 mRNA REBRIEANHETK
OHESE G 24 h HCN4 mRNA K 2K [ KR ik
ZeEAmE, —EHESBFRAUBER LS ER L
VRN = #HRIXEENEE, 5 24 hH B BT
(P< Q 05); 2J8K — 3 RIEZH T B, mRNA 3%
ii%m%“% 24 h4ll (P < Q 05), T & A RIEEFVE
2 24 WK 4J5 R 38 RIA RS %, mRNA
MIFRIXATRIEE 24 WK P MR ARIEKTS
QAR R ZE R G T EE (K 3HE 2~ 4).

*= 3 DA ESIMOAL Y HCNA mRNA REANRIET
(v £5 n=15)

5 H mRNA ®H

BRFERA Q 220 02 a 17 %0 o1
24 h#fl Q 24 %0 02 Q 19 +a 02
1AHA a 32 %a o1° a 21 xa o1*
20H A Q 27 0 02 Q 19 +a 02°
4JHH Q 24 +a 02° Q 18 %a o1

aN P<QO0s S5AT—4HtE; b P<Q 0S5 24 hdHLE

1 ISR EEEN HCN2FEBRIZFRIA ( SABC x 100)
A B CHL DO SIABATEX BBH MR TARHA . AMUS 184 AM I
Ja 4FH.
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2. RT-PCR # Ul HCN2 #1 HCN4 mRNA gy &% M %
Marker,1 ABETFAZ,2 24 h4H,3 K1 JH41,4 22 4,5 4 [
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1 2 3 4 S

N G . HON? (9TKDa
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) REAE T A28 & BARAS T R 40 B 1 &7 5K H A el
i, NS B R e e B A A HON4 TR &
B REERENERERNER, EEERLE, 1E
O FE L FESREIRG T HON BB RIEA W E 2
A, WK 78 IR O B 32 5 45 HCN @ TE R 1A T I 1
Fi 5 HCN4RIE B B F+ &, IX AT 2 5 80U5 PO
KR Y 7R IR K R0 WL T g e i B
HCN2A1 HCN4f¥) mRNA Rk, L= NEHE R
TRIEGE BRE LT, R s P O RO E
JUL RS9 B U Ak 1 5, Lais 'Y\ R IX R AR 4
R RETTRE S = OB RE R RER <.
ARG BIRE AR I, KB AM 1S 24 h 1 &
A D E OIS HCN2FT HCN4 mRNA Al H
R E, AR REEY . BETA X AM 15K
SEJE L X O HON2 AT HON 4R IEZ ML
IR 7T i R WARIE, 4B 98 R AR T AR e 0 % 0
WlHH HCN2AT HCN4RIE, FE IR D AM 15
FEAEJE 32 X O LA 2R HCN 2, HON 4 Rk L3 3&
KL AR, BIAEAE G 24 h —H R EHBL LT
BOIE AN EREE, 2 FBE T, (H AM1G 4
JEET, HCN2 mRNA & A R IE K & TR T
AR, T HCN4FRE CFVE BB FARHAKE.
512 HCN i I 5 [ 76 40 i 20k 1 = 1 JR R AR
%2, Mutos VR B, B & B T DL o 0 Sk 5 BR B
FK2Z 40 L HCN2 1 HCN4 mRNA A1 H ) £
B. GrafS A EIK R OUALH B24F FAR
ZIETER = A DL B HONAR £k . Qus "™ R Il
EEAEEE IR O+ M RP1S HCN23L R
IERE, M RP1RIHE N HCN2 B F 8 B e B A &
E. AN, Stillitano% BRI N LR IR
AR K RO E LI HCON 9 R R R B, Y
FE 1AL 58 HCN2 mRNA RIS, B, HE
AM IJEHEFEX HCON 8= il Re R KR O U B
J& B TR PN 40 W AR SR 0T, I SRR o U ) 50 i A
BTk OKPHG S, AT [ R 45 58, T (] A e
it b R R S RO SR U HCN 2 AT HCN4 1 5R
1k, @REBEG S M Xt s, R B AR R s 1
# g, LA HON4RIE; @0 M W 552
P, KEWNEER VB, MR AN KR 1KPE s m
g4 HON2 K& & RS0 S B0 L H B AR

AEJE, AEE R0 L0 E HCN2 AT HON4 [ Rk 1
AlHEN . 20 HCON JEERE W FF -2 R, A
SR ER I8 A BB L B R B &R, BARLEIA 17
=BT

AHFCIRTT T AM D 22 O S A5 58 8 321 X 0 L
AR HON @ E & A R B & LB, HCON
IIEAE AM 1 ik 228 0] BE 38 i 389 0o L 40 i 1 =
WEENEEEOERENIRE. AREZAET
K BE M FELAS B A 00 8% HON 38 18 2 AL 114 62 1 B 0L
IEh &AL, K REHE— DR IT HON @IE 1 sh &L
5O WUBESE 5 ORI R A R AR R UL R AT
TEEARBER.
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