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ABSTRACT

Background[] We evaluated 1) the sequential changes of angiotensin-converting enzyme (ACE) mRNA
expression in lung (main site for circulating ACE synthesis) and left ventricle, and 2) whether such
expression is modified by ACE inhibitor or angiotensin II receptor blocker treatment after acute myocardial
infarction (MI) in rats. MethodsO Placebo, captopril 2 g/liter drinking water) or TCV-116 (10 mg/kg/day
gavage) was administered 3 days before left coronary occlusion and continued for 6 weeks. At 1, 3 and 6
weeks after operation, hemodynamic measurement was performed and pulmonary and myocardial ACE
mRNA expression was analyzed by quantitative RT-PCR using rcRNA as an internal standard. Results[J
Mean BP and LVEDP increased in untreated rats compared with captopril- and TCV-116-treated rats (post-
MI 6week, p<0.05). Pulmonary ACE mRNA increased in acute phase (post-MI 1 week, max. 1.4 fold,
p<0.05 vs. pre-MI) and returned to pre-MI value thereafter. In contrast, cardiac ACE mRNA expression
showed slightly decreasing tendency in acute phase, and was increased up to 1.6 fold in chronic phase after
MI (post-MI 3 and 6weeks, p<0.05 vs. pre-MI). No changes in pulmonary ACE gene expression were
found with RAS blockade. However, in acute phase after MI, cardiac ACE mRNA increased with both
captopril and TCV-116 treatment (post-MI 24hour and 1week, max. 2 fold, p<0.05 vs. untreated group).
Conclusion[] 1) In contrast to the pulmonary ACE mRNA that is activated in acute phase, the cardiac ACE
mRNA is activated in chronic phase after MI. 2) RAS blockade does not affect the change of pulmonary
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ACE expression, but modulate the change of cardiac ACE expression after MI. (Korean Circulation J

1998528(7):1192-1201)
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(5' —=TAATACGACTCACTATAGG—-GCAGTATT
—TCATGCAGTACAA—-AGGCCATGGTTTGCAG
GAA -3')
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gellD OO OO0 O OO ODOOOO. 00 gen—
omic DNAO recombinant PCR primerd PCRO0O
spacer genel 000, PCR OO0 94000 100
0000 denaturationD 00O, 60000 10 3000
extentionO O 350 OOOOO. OO glass milk(BIO
101kit, Boehringer Mannheim)d COOO0O O, T7
RNA polymerased OO0O0O in vitro transcript—
ion(Riboprobe in vitro transcription system, Pro—
mega, USA)O O, rcRNAD 00000, O0O00OOO
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O OO0 single standard cDNAO 0O0OO0O0OO,
o000 50 OO OOUOOOO oooodo o, 50
00 O0000.000 0000 cDNAO 200 00
0000, 10 mM Tris(pH 8.3), 50 mM KCI, 1.5 mM
MgCl,, 200 uMO dNTPO 25 pmolO O sense pri—
mer(] antisense primer] 000 O0OO0O PCROO
0. Hot start 000 O0O0OO O0OOO 95000 50

Table 1. Hemodynamic profiles

0O 0000 0000 O 8000 500 oooooo
2.5 unitd Tag DNA 0000 (Boehringer Mannheim,
FRC)OD OO OOOOO. PCR OOO 95000 1
00 OO00O0 denaturationd OO, PCR cycle 00O
0000 amplificationd exponential phase 000
O DNA 00O 000 0OO0O0O. 00 oooood
cDNA 00O RNAOD OOO0O OO PCRO OO
ooo.

PCROOO OO

PCR OOO0O 0.02 uCi/uld 32P—-dCTPO OO0
O PCR OO O 2% agarose geld OOOOO OO
O0O0.PCROODO OOO geld OO0O0O O X—ray
filmO OOOQO densitometerD OOOO OO band
O 00 000 0oooo0O ooooo.

EAlsE 24
b ooob 0o+ 0b0bo obobooo, oo

0O 0000 OO0 non parametric test(Mann—

Whitney U, SPSS for window) 0O O00.

SBP DBP MAP LVEDP HR
Post MI (1 wk)

Sham (n0O 6) 137.5% 5.0 102.1% 5.4 116.7% 5.4 7.3+ 0.8 384.7+ 12.8
Ml-vehicle (nO 7) 127.1% 5.1 96.8+ 6.0 108.9% 5.5 21.7+ 4.2* 387.9% 24.0
MI-captopril (nO 7) 101.4% 8.7*" 82.1+ 10.1 91.8+ 9.0* 14.8+ 2.1* 320.7+ 17.8
MI-TCV-116 (nO 7) 93.9+ 4.5+ 67.1% 6.0% 81.8+ 5.6 10 (nO 1)* 348.7+ 22.1
Post MI (3 wk)

Sham (n0O 5) 142.0% 6.6 106.5+ 2.7 116.0+ 3.7 6.6+ 1.0 35]1.6x 34.3
Ml-vehicle (nO 5) 135.0% 5.1 106.0+ 5.1 118.0+ 5.4 22.0% 3.4* 351.6% 153
MI-captopril (nO 8) 101.3+ 4.6 75.0+ 6.7+ 88.4% 5.4* 11.0£ 1.7° 352.8+ 12.8
MI-TCV-116 (nO 7) 92.9+ 7.2+ 73.6x 7.6% 83.2+ 7.3+ 13.3+ 2.5% 326.0% 14.7
Post MI (6 wk)

Sham (n0O 5) 140.0% 4.5 112.1% 8.9 122.0% 4.9 5.6 0.6 366.4+ 11.3
Ml-vehicle (nO 11) 132.7+ 4.3 109.5+ 3.5 118.6+ 3.7 30.7+ 4.5* 351.9+ 13.1
MI-captopril (nO 9) 110.0+ 2.0 82.2+ 2.4+ 97.6% 2.3 14.0+ 49" 329.3% 22.6
MI-TCV-116 (nO 8) 102.8+ 6.7* 87.5+ 5.7* 94.1+ 6.0* 13.1+ 40" 336.3 14.8

Sham, sham operated ratsO MI-vehicle, untreated infarcted ratsO MI-captopril, infarcted rats treated with
captoprilO MI-TCV-116, infarcted rats freated with TCV-1160 SBP, systolic arterial pressure (mmHg) O DBP,
diastolic arterial pressure (mmHg)O MAP, mean arterial pressure (mmHg)O LVEDP, left ventricular end diastolic
pressure (mmHg)O HR, heart rate (beats per minute). All values are shown as mean+ SEM. *0 p<0.05 vs. Sham,

" 0 p<0.05 vs. Ml-vehicle, * (n0 1)0 case number 1
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Fig. 1. Typical autoradiogram of RT-PCR for sequential
changes of ACE mRNA expression in lung at 24 hours,
1,2, 3 and 6 weeks after experimental Ml in rats.

3 q

ACE mRNA/rcRNA

0
Pre-M|

T T T 1

T
24 hour  1Tweek  2week 3 week 6 weel

Fig. 2. Sequential changes of ACE mRNA expression in
lung after experimental Ml in rats. Each mRNA value is
corrected for rcRNA value. All date are shown as mean
+ SEM. nO 4 for each time point. *O p<<0.05 vs. pre-Ml.
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00 00 16000 O O0O0OO0O 00000 (<005
vs. pre—MI)(Figs. 3 and 4).

Captopril 2 TCV-116 £0{0 2|5t ACE mRNA &
8 w3l

0000 ACE mRNA O0O0O0O OO OO0 OO
0000 OO0 (Figs. 5 and 6). Captopril OO0 O
TCv-116 000000 OO ACE mRNA OO0,
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Fig. 3. Typical autoradiogram of RT-PCR for sequential
changes of ACE mRNA expression in uninfarcted my-
ocardium at 24 hours, 1, 2, 3 and 6 weeks after exper-
imental Ml in rafs.
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Fig. 4. Sequential changes of ACE mRNA expression in
uninfarcted myocardium after experimental Ml in rats.
Each mRNA value is corrected for rcRNA value. All
date are shown as mean* SEM. nO 4 for each time
point. *O p<<0.05 vs. pre-MI.
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00000 00O000. 00 Kelly 20 000 OO0

00 300 OO0 0000 ACE mRNA 000 000
O, Hirsch 00 0000 ACE 0000 ShamO
0 000 000 00 000 0000 000 000
0 000 000 0O000O0.00 ACE 000 OO0
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Fig. 5. Effects of captopril or TCV-116
on the expression of ACE mRNA exp-
ression in lung at 24 hours, 1, 3 and é
weeks after experimental Ml in rafs. 1,
unfreated infarcted ratsO 2, infarcted
rafs treated with captopril® 3, infarct-

2 3

Pre-Ml 24 hour 1 week 3 week

6 week

M ed rafs freated with TCV-116.
3
- 7] Pre-Mi Fig. 6. Effects of captopril or TCV-
zZ 2 il 116 on the expression of ACE mRNA
o expression in lung affer experimental
% B Ml-captopril | | MI in rats. Each mRN value is cor-
né rected for rcRNA value. All data
N | ZAMITCV-116 | | gre shown as meant SEM. Pre-Ml,
g 1 normal confrol rats O MI-vehicle,
unfreated infarcted ratsd MI-capt-
opril, infarcted rats treated with
0 captopril O MI-TCV-116, infarcted

rats freated with TCV-116 (nO 4 for
each group and time point).
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Fig. 7. Effects of captopril or TCV-116
on the expression of ACE mRNA expr-
ession in uninfarcted myocardium at
24 hours, 1, 3 and 6 weeks after exp-
erimental Ml in rats. 1, unfreated
infarcted ratsd 2, infarcted rats frea-
ted with captoprild 3, infarcted rats
freated with TCV-116.
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Fig. 8. Effects of captopril or TCV-

116 on the expression of ACE mR-
L] pre-mi NA expression in uninfarcted myo-
[ Mi-vehicle cardium after experimental MI in

rats. Each mRNA value is corrected
B Mi-captopril | | for rcRNA value. All data are sho-
P wn as meanz SEM. Pre-MI, normal
My control ratsO Ml-vehicle, untreated

infarcted ratsd MI-captopril, infar-
cted rats treated with captoprild
MI-TCV-116, infarcted rats treated
with TCV-116 (nO 4 for each group
and time point). *0 p<0.05 vs. MI-
vehicle.
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00 OO0 0000 00000 00 0000 00
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ACE mRNA 000 000 00 00O 00 00 O
0000 0000 ACED 000 0000 000 O
00 OO0 000,0 00000 00 00000 O
0 000 ACE mRNA 00O 000 00000 OO0
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00, Kely 00 0000 300 OO0 0OOOO
0000000 00000 00 ACE mRNA 000
000000 0000 000 000 000 000
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000 00 ACE 000 0O0-000000 000
000 OO0 000 000 0000 000.0,00
0 0000 00-000000 000 000 00
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