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[HE] B8 KT A2a %48 Kriippel # B F 5 (KLFS5) 3tk b B 25045 X Ao
WUEg 5o, 5 k.42 R 250~300 g #ekk SD K AREALL A 4 2048 F K4 (Sham 48, n==6),
e A iE (URA, n=12), $eh F# 2+ T A2a & R4 F M 3h 7 CGS21680 41
(VR+CGS 48, n=12), #Hobd F#IE+IRF A2a T HRIE A ZM241385 41 (I/R+ZM 41,
n=12), KA LI A DRI LB EN T E 0 &K s b B EHRAG R UR+
CGS 8T B #1237 5 min #AKEH CGS21680 /& #4: % i 60 min, CGS+ZM 48T B i8]
5 min #MRIES ZM241385, T AEAT, #edn 5 min, F 3£ 10 min, 45 min A 120 min 843
BEREAMKAMSFE (HR)., FHHME (MAP) AR 5k 4EF4 (RPP), Hi#iE
25 RGP i, BBk S, I B I S AR I e 7 S ILAS ARG 1( cTnl ) Fo s 4F S gm it £ K B F- 21
(FGF21) K-F, BEIELE BB REILEZIKRSDIRATIE X, KB TTC 3 & %5 28 JLig 5L
WA, 43t KR, KA Western blot 7& 48] He fn X & LA 27 P 69 I 9% 3R 58 B F -0 ( TNF-a. ).
a7 (IL) -1B #= KLFS5 69 & & A KT, &R S AEHT. Sham 204 8 8] & HR .
MAP % RPP £ % £ 4it % & L., 5 Sham 44, /R 2414k 5 min B HR. MAP % RPP
4%; 5 I/R 2Bk 3, I/R+CGS 40#-# % 10 min #= 45 min & HR. MAP % RPP 1%, I/R
+ZM #8737 10 min #= 45 min & HR.MAP % RPP 4% (P 35<0.05)., %5 Sham ZH}b4%,
IR 485 UAR SL @ AR 38 K, s iF cTnl /K-F 7+, FGF21 R-FH%A%; 5 IR 4013, UR+CGS
2008 JUAR ST @ AR ), i oTnl K- 4%, FGF21 K-FF 2, UR+ZM 403 WUAE 5t @ AR3E
X, dniF cTnl K-FFF, FGF21 K-FHBA% (P ¥ <<0.05). 5 Sham ZBrtic, I/R 408 MLALLR
¥ TNF-a . IL-1B #= KLF5 #9%& & &k K-F ¥ 2535 UR 44485, /R+CGS 48 ML
2% TNF-a, IL-1p F= KLF5 #9% & A K-FH 9 2 HAK, VR+ZM 4B ILA L F TNF-a |
IL-1B #= KLF5 89 %& & kA K-FH AR Z (P35 <0.05), &4 8 EMRF A2a LK T 474
B ofn s Lgm AL F KLFS &GA | BAKS IURR S0 B 2 MG A2 5, A0S L BB R &, R3S
WLgm BLRAG JG 15 5, AT B o B 2 AR A KR0S MUR AR AE A
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Effects of adenosine A2a receptor/Kriippel-like factor 5 on myocardial ischemia-reperfusion
injury in rats DU Penghui, ZHOU Qi, ZHANG Yifeng Affiliated Hospital to China Geosciences

University, Wuhan 430070, China
[ Abstract] Objective: To assess the effects of adenosine A2a receptor/Kriippel-

like factor 5 on myocardial ischemia-reperfusion (I/R) injury in rats. Methods: Forty-two male
250~300 g SD rats were randomly divided into 4 groups: sham operation group (Sham group, n=
6), I/R group (n=12), I/R+adenosine A2a receptor agonist CGS21680 group (I/R+CGS group,
n=12), and I/R+adenosine A2a receptor antagonist ZM241385 group (I/R+ZM group, n=12).
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Myocardial I/R injury model was established by ligation of left anterior descending coronary
artery (LAD), which was followed by reperfusion. In [/R+CGS group, CGS21680 was injected
intravenously before reperfusion and maintained for 60 min. In CGS+ZM group, ZM241385 was
intravenously administered 5 min before reperfusion. For each group, heart rate (HR) and mean
arterial pressure (MAP) were recorded before modeling, at 5 min post ischemia, and 10 min, 45 min
and 120 min after reperfusion, respectively. HR and systolic blood pressure product (RPP) was then
calculated. Blood samples were collected after reperfusion, and serum levels of cardiac troponin I
(cTnl) and fibroblast growth factor 21 (FGF21) were determined by enzyme-linked immunosorbent
assay (ELISA). After reperfusion, LAD was ligated again, and percentage ofinfarct size (IS) was
detected by TTC staining. Finally, all rats were sacrificed and the expression levels of TNF-a, IL-153
and KLF5 in myocardial tissue were determined by western blot. Results: HR, MAP and RPP did
not significantly differ before modeling among 4 groups and at all time pointsin Sham group, but
these measurements were decreased after 5 min of ischemiain I/R group (P<<0.05). Compared
with I/R group, HR, MAP, and RPP were reduced after 10 min and 45 min of reperfusion in I/R+
CGS group (P<<0.05), but were increased in I/R+ZM group (P<<0.05). Compared with Sham
group, IS was significantly increased in I/R group (P<<0.05). IS was reduced in I/R+CGS group
(P<<0.05), but increased in I/R+ZM group (P<<0.05). In parallel, compared with Sham group,
serum cTnl was increased and FGF21 was decreased in I/R group (all P<<0.05). Serum cTnl was
decreased and FGF21 was increased in I/R+CGS group (P<<0.05), however, serum cTnl was
increased and FGF21 was decreased in I/R+ZM group (P<<0.05). Similarly, compared with Sham
group, expressions of TNF-a, IL-1p and KLF5 were increased in I/R group. The expressions of
TNF-a, IL-1B and KLF5 were decreased in I[/R+CGS group (P<<0.05), but were increased in
I/R+ZM group (P<<0.05). Conclusion: Activation of adenosine A2a receptor could inhibit KLF5
expression in ischemic cardiomyocytes, reduce infarct size anddegree of hypoxia, and promote
cardiac repair, exerting a protective effect aftermyocardial I/R injury in rats.
[Key words] Adenosine A2a receptor; Kriippel-like factor 5; Myocardial reperfusion injury
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JRAF A2a 2 PR4F R 37 CGS21680 (HY-

(HY-19532) I F 3% [E MedChemExpress 23 ) ; /L
WIS T (cTnl ) B S 2e W N 2 ( ELISA )
7 & (HAL1818L5S1 ) HIHE 2 A Jl 21 4 41 i 2E
£ A F 21 (FGF21 ) ELISA i& 7 £ (ab223589)
W FRBEEAEY TRARA A TTC Y. It
KLF5 $ui&a T3¢ F Sigma 23 7] PrAE AL F- -a
(TNF-a) $tfk ., Jregifisiz (IL) -1 ek, it
GAPDH #i{&l T 3% [# Cell Signaling Technology 7
Al IR 1gG —hil T D0 L e AR M E R
BT, /NSIIREIR AL (ZS-MV-HX ) g F b5t A
Sl AR R RA R THEAF
1.2 EEshH R4
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57 12 h FREAFD 12 h S5, A ke, @ i
722 dJa B K REEHL A 4 41 TR 41( Sham 41,
n=6), BRI FEHETEH (R4, n=12), Bl F
W +CGS21680 4H (I/R+CGS 4, n=12), ik
ML E+2ZM241385 4] (/R+ZM 4, n=12),
1.3 S HUER fo B i AR R 64 ) &

HR A SRR [9-117 14 7 12 i 0 FIL St i P08 v
B, REARTIESEEK 12 h 5, FREARTE; E
W FEST 1% I 240 (45 mg/kg ) MR, 175048
YIFF ARG THUGE <95 2.5 mL/100 g, 38
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Wei.co B B (BCG ), 243 5 gl ik 4 20 2 3
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PR LTI, Fa A0 ST BOARNT R, T HH P 1
IR, 4T 120 min PR LR

FLHAL PR . Sham 2H H 228 R 45 4L ; UR ZHE54L
77 56 2R 30 WK T R 32 30 min FEVE I 120 min ; R+
CGS 41 45 L /2 5k AR 2y ik 17 B¢ 32 30 min -3 &
120 min, ¢ F P ¥ F B 5 min & Pk 3 G
CGS21680 30 pg/kg J& LA 3 pg/(kgemin) 5 £ % 7+
60 min ; I/R+ZM ZHZ5FL 256 RSIKRATI% % 30 min
FEEVE 120 min, I F P AT S min # kS
ZM241385 1.5 mg/kg.

1.4 iR sh A 5384704 Jam)
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FRHEFESS RS, A BEPLE 6 HRR, St
KB FRAS 2 mL, T4 ‘CF 2 000 %% /min 5.0
15 min, B024% 12 om, B ETE, S8 ELISA i
F A A5, K M3 ¢Tnl, FGF21 /K-,

1.6 S UAR 7L g AR 69 ) 2

PIHETESS UG, S AREPLE 6 HRR, 4544

TEAR B ETRE 2, FH2e M kS 2 mL 1% FF 308
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O LB e 5 (5, BEAE 1 2% X AL X0 L) R 4k
el fo, B0 EE T —20 CEEAE 60 min Ji O
RN DT 5 B, B R 1 mm, VIR T 1%TTC
W, 37 CoKIEER TG E 15 min, F)E
10% HPEAR 2R ORI e 27, BEAEh 2% X0
WU FE LI, FEFEDK O LE K F 4, SR Imagel K]
G TR A A AT AR T AR, O USEE E
g3 LR U VB BE DX o 0 (IR AR IX 5 A8 i 2% X 2
FHY LA
1.7 Heb XS PLLBLRKLFS, TNF-af=IL-1B%& &
Fak gl

HABEIL 6 N, FRIKIBUn &5 9 )5, o
SRR FE R R, Bl i DX AL R AT —80 °C
KA IRAE . T 2R O WA LR & 50K, Bk B
A, BRI KLFS A9 8 A Rk KF. RN
ISMERCEE RS FBIK s H R A S, F2IBE, 5% BiiE
Wik B 1 h, 4350 A KLF5 —3T (1 : 1000 ),
TNF-o —4$¢ (1 : 1000), IL-1B —4t (1 : 1 000)
I GAPDH —#1 (1 : 1000), 4 CHEEIR, A
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BB MG BT R G0 I R i TR R, H Tmagel
A B 2 G BE (A
1.8 %itsE o

K HH SPSS 21.0 A Geit=#47 041, IE853
AT OB AR + frifE 230N, AR SR
FHEA ZE T 220007, P<<0.05 NS GiitaFE L,

2 #R
2.1 BEMFA2a T R E B B RS LAY
BEOR A

& 41 Bk I HT HR . MAP 2 RPP 1Y 22 % L 4%
275 X Sham A1 BLRT . BRI S min, PR
10 min, P 45 min S FREF 120 min 250 R 5
HR. MAP } RPP W25 T4 112# % . 5 Sham
M, UR 48k Smin Bf HR, MAP & RPP [%
it (P¥J<<0.05). 5 IR 4%, UR+CGS 4] f
#EVE 10 min, AT 45 min B} HR, MAP & RPP
B, UR+ZM 453 7E 10 min, FE3E 1 45 min
f HR. MAP & RPP J}& (P 1<0.05), W 1.
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F1 FHEKXREHE S LR NFERIEE
I 1] WEEFER/2H 5] Sham#f /R4 I/R+CGS#H I/R+ZM#4H

Bl i i HR/YK * min ' 402+18 403+10 402+22 403+17
MAP/mmHg 101£9 102£10 104£38 103£13
RPP/X 10°/% * mmHg * min"' 466+35 47624 474+29 477430

HLIMLS min HR/K * min ' 398+38 309423 315+17 32011
MAP/mmHg 99+6 73+6" 76+2 75+5
RPP/X 10°/X * mmHg * min ' 454+43 276+45" 286+37 290+ 12

FRHEVE L0 min HR/K * min™' 401+21 338+43 267+23% 387+15%
MAP/mmHg 100+6 8746 68+8% 914+5%
RPP/X 10°/X + mmHg * min ' 461+15 344+47 221437% 410+12%

45 min HR/YK * min”' 401+ 14 344447 271+£21% 382+ 19?
MAP/mmHg 101+4 92+6 70+£4% 9345
RPP/X 10°/X * mmHg * min ' 465+32 384+36 230+41?% 4134219

TH# 12120 min HR/YK * min' 402+35 382429 393431 379+18
MAP/mmHg 101£6 97+9 98+4 87+6
RPP/X 10X * mmHg * min ' 466132 428+26 444136 386431

. 5Sham4l ki, PP<0.05; SURAINE:, PP<0.05

2.2 BERRIFA2az AR N B o B VE S LA
7 AR

TTC YeazE R RN, 5 UR A, UR+CGS
2 K BRI PR T 4 49300 UL %) A5 B8 TR 49 L
IR [(32.64£2.0)% XF(53.5+1.3)%,P<0.05];

I/R+ZM 20 K R i -0 33 452 47300 FIL A A8 36 T AR
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TR WA 1,
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2.3 BEMIA2a 7 RREEMRI
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ZM 4K BUER K UL Tl KB B T8 (P<<0.05),

55 Sham 2 e, UR 4Lk X0 LEL 2T TNF-a il
IL-1B A B (P 19<<0.05). 5 R 4 IbEx,
I/R+CGS 2H Bl 1fit (XU JULZH 2 TNF-o0 Fl IL-1P ik
B R, UR+ZM ZH i X0 ILZH 24 TNF-a il
IL-1B kA B (P 34<<0.05), WK 2, %2,
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Sham#fl /R4l /R+CGS4]l /R+ZM4]

GAPDH | e — —
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GAPDH e — — c—

B2 &EAXROINELRTNF-oFIL-1pE A RIEER

F2 FAXRRMTnIKE R ORI X O AR
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A3), T Beclin-1 /- F19:Co LA [ 05, DA T PRAP
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