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Figure1l Northern blot analysis of adenosine A receptor mRNA in the control and
the ischemia reperfusion rat hearts. Total RNA was prepared from ventricular region
of the heart and Northern blot analysis was performed. 8-actin gene was employed as
an internal control (A). The amount of AIR mRNA, expressed by the ratio to that of 3-
actin mRNA, is normalized to the value obtained in control hearts. n=6. Columns and
bars indicate mean + SD. **; p<0.01 (B)

gooooooobboo+x00000000000000
gob0boo0o000p<00100000000O0DOO

sggoo0o0ooooooooobooooo
goosboooopoobooooooo.cToOOO
ooooooooooDoOoseymOOO0OOoOoOn 40
O00O00O00D0O0O0O00D0DO0O0O0OGenPoint kit
gbAKOM OO0OOOOOO0OO0OOODOOOOOOOO0
ooooooo

400000PCR

0000000 oooo0o0ooooomuoooo
0000000 moooooDDOOtotal RNAOODODO
O O Super Script ID Invitrogen[IJ 0 O O cDNAO O 0O O
00O O O ABI PRISM 7700 sequence detecting system Ex-
press! Applied Biosystems[T1 [ [0 [0 TagMan PCRO 0 0 O
O0DALROCOOOmMRNAOOOOOOOOOODO
GAPDHO OO OmRNAOOOOOOOOOOOOOO
0000000000 bOoOo00o0oooooooo
O0p<O01000OOO0OO0DODOO

googd

l00oooooooooAlROOOOO
ooooooobooobooob0o0AIRODOODO
goooo0o 3goboooboooboooboobon
o0oooooooodFig 1M

30

2000 000000A1IROO0O0O0O
JdooodoooooooOoO 100MOdi-8-ANEPPS
0 Molecular probes D 03mIOD 000000 O0OOOO
00000oooooooooooooDoo di-8-ANEPPS
go0oo0o0obOO0bOOooDOoboDOoooOobOobOoboon
O000MMFig2A0BM AIRO OO OODOOOOOOO
godooooooooooooooooooooo
0000000000000 O Fig 2CODOED FM

sAlIRO0O0000C0O0O000O0O0O0OOO
oooooooooooooooooboboboosog
oooogosoooooooooooooobboo
0000000 Frie 3OO0 OO0ODOOOODOO
AlROOOOOOOOOOOCOS000 400000
gdlo0O00O0O0ODO0OOO0OO0OOeOODOODOO
oooooooooooooooooooooon

googd

gobobooboooooobooboboooobooooDo
O0O00OO00ODeindlDOOOO0OOODOODODOO
MRNAOOOOOOOOcfosOO0O0O0O0O00O0OO00OO
0000110000000 0000000oOo®g o
ooooooooooooooooooooboboo
goboboobooooooboobobooooboooobo
oobOo0ooOoOoooOoooO0oOoo0oOooOoOooonhy-
poxiainducible factdd HIFLO 0 OO0 O00O00O0OD0OOOO

000 Vol. 44 No. 1



ooooooogdso

0000000000000 0*™oo0o00
0000000 s50000000000000
AlROO0O0O00D000O000OO000O00OO0
O000000DAROOOOOOOOOOOO
O0000oooOoOo0ooooooooooo
O0ooO0ooooooooooo
00000ooO0o0o0ooooooooooo
O0O0OAIROOOOcefosO00OO0OO00OOO0O
00000ooO0o0o0ooooooooooo
O000O0OcfosDOOODOOOOODOLOO
O0000oooOoOo0ooooooooooo
O0000oooOoOo0ooooooooooo
00000o0o0ooooocAMP-responsive el-
ement binding protein-I CREB-1[0 0 0 0 OO
0000000ooooOoPdcefosDO0O0OO
000000000 DCcAMP-responsive element
0 CRE[D serum responsive elemerill SRET] cis el-
ement0000000O0O0OOSREODOOOO
000000000000 O0O0c-fosDODOO
000000000000 000000O0AIR
0000000000 00AOBO 20000
00000000OBOOSREDOOOO®™Y
OOSREDAIRODOOOOOOOOOOOOO
O00000ooO0o0oOooOoooARROOOO
00D000O0BOOAP-1sited O 0O O c-fosO O
O00O0AIRODOOOOOOOOOOOOOO
00oo0o0oooooooo
0000000000000 0DO0O00ALR
O0000oooOoOoooooooooooo
O0oo0s500000000000D0000O0
O00AIRDOOOOO0OOOODOOOOOO
00000oooO0o0o0ooooOooooooo
00000ooO0o0o0ooooooooooo

0000000000000 0000000reactive

oxygenspeciesD O OO OOOOOOOOOOOOODO
000000000000 0AlROOOOOOOOO
O0o0ooooOo*0o0000o0o000oooooan
reactive oxygen species01 0 00000000 0O ALIRO
O0o0o0oo0ooOooUooooooooooooooo
O0o0o0oo0ooOooUooooooooooooooo

000000000000 00000OO reactive oxy-

genspeciesD 00000000000 O0O0O0O0O0OO

January 25, 2004

Figure2 The distribution of di-8-ANEPPS and the expression of
A1R gene in myocardium of the control (A, C, E) and the ischemia
reperfusion hearts (B, D, F). lv-injected 100 M di-8-ANEPPS is
equally distributed in the whole area of the control myocardium
(A), whereas in the ischemic myocardium the area in which the
agent is not distributed is observed, indicating that perfusion in
this area during ligation of the left coronary artery was limited
(ischemic area) (B). In situ hybridization with the anti-sense probe
(C, D) and sense probe (E, F) is shown. The sequences of probes
for in situ hybridization are as follow. Antisense; 5, -
CTGGCAGCGGAAATGGTCATTCCAAATCTT-3, Sense; 5, -
AAGATTTGGAATGACCATTTCCGCTGC CAG-3. LV: left
ventricle; RV: right ventricle; ANT: anterior; POST: posterior.
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Figure3 The time course of the production of AIR mRNA in ischemic and non-ischemic
area evaluated by RT-PCR. The total RNA was prepared from the ischemic left ventricle area
and the non-ischemic right ventricle area, respectively. The primer pair and TagMan probe
used in TagMan PCR are 5-CACTTCGCGATGCCACCT-3'(Forward)and 5’ -
CCAACGGCCACATCAGC -3'(Reverse), and 5" -FAM-CTGCTTCATCGTGTCACTGGCGGT-
TAMRA-3' (TagMan probe), respectively. A1IR mRNA expression is expressed by the ration to
GAPDH mRNA expression. n = 6. Columns and bars indicate mean = SD. *; p<0.01, **;

p<0.001. LV: left ventricle; RV: right ventricle.
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The Expression of Adenosine A1 Receptor isAccelerated in the Non-ischemic Area
of theVentriclein I schemia Reperfusion of Rat Hearts

Toshiyuki Ohya*, Chiaki Hidai**, Tomohiro Nakayama**, Hiromi Kazama**,
Katsuo Kanmatsuse*, and Shinichiro Kokubun**

* The 2nd Department of Internal Medicine, Nihon University School of Medicine
** The Research Center of Advanced Medicine, Nihon University School of Medicine
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Adenosine is one important factor involved in ischemic preconditioning (PC) of the heart. To investigate the molecu-
lar event evoked by ischemia, the expression pattern of adenosine A: receptor (A1R) gene was studied in arat ischemia
reperfusion model. Northern blot analysis reveal ed that the expression level of A1R gene was higher in the ischemic heart
than in the control heart. Following this, in situ hybridization showed that in the ischemic heart, A1R gene signal was
higher in the right ventricular (RV) freewall and left ventricular (LV) posterior wall, both non-ischemic areas, than in the
ischemic area. In the last study, the temporal expression pattern of A1R gene was evaluated by comparative RT-PCR. In
the non-ischemic area of RV free wall, the expression of A1R gene increased within 5 minutes of reperfusion. After 10
minutes of reperfusion, it increased about six fold. On the other hand, the expression of A1R in LV increased after
ischemia and return to the control level after reperfusion. These data suggest that the up-regulation of A1R genein the
non-ischemic area possibly play an important role in rat ischemia reperfusion model.

(J. Jpn. Call. Angiol., 2004, 44: 29-34)
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