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Summary

This study evaluated the effect of physical exercise training on graft patency after aortocoronary bypass
grafting (ACBG). Patients who underwent ACBG were randomized into the training (17 patients, 43 grafts)
and nontraining groups (18 patients, 45 grafts). Tissue plasminogen activator (TPA) antigen, TPA activity,
plasminogen activator inhibitor-1 (PAI-1) antigen and PAI-1 activity as fibrinolysis variables, and an
angiographic study were performed 2 and 26 weeks after ACBG. Plasma TPA activity increased signifi-
cantly in the training group, but not in the nontraining group after 24 weeks of training.

Plasma PAI-1 antigen and activity decreased significantly in the training group, while PAI-1 levels
remained unchanged in the nontraining group. Grafts were patent in 93% (40 of 43) of the training group
and 76% (34 of 45) of the nontraining group (p<0.05). A high plasma concentration of PAI-1 may inter-
fere with the natural thrombolytic process. Exercise training can decrease PAI-1 levels and increase TPA
activity after ACBG. Improved fibrinolysis obtained by exercise training may have beneficial effects on
graft patency.
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EgamaEE, Py FIVa@RAL, Bruce
D78 b a—ViliEo T, EBEMHER, &
KETFBED pressure-rate product (PRP) % F4if 2 8
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tor inhibitor-1 (PAI-1) #UE, PAI-1 &M%, ') K7z

Table 1. Patients’ characteristics
Training Nontraining Difference
(n=17) (n=18)
Age (yrs) 5715 58%14 NS
Gender
Male 11 11 NS
Female 6 7 NS
History
Prior infarction 10 9 NS
Hypertension 8 10 NS
Diabetes 7 NS
Hyperlipidemia 8 6 NS
Smoking (220/day) 14 14 NS

NS =not significant.

Table 2. Intraoperative characteristics

Training Nontraining Difference

(n=17) (n=18)

Grafts 43 45 NS
Saphenous vein 35 38 NS
Internal mammary 8 7 NS
artery
Sequential grafts 8 6 NS
LAD 16 17 NS
LCX 16 16 NS
RCA 11 12 NS
Graft blood flow 71£26 75+32 NS
(ml/min)

Aneurysmectomy 1 1 NS

LAD=Ileft anterior descending artery; LCX =left circum-
flex branch; RCA =right coronary artery.

AELDIST A =5 —iF, VRIZAIEL @ £H
W, ERETEICFER 2 B% L 26 BROEZ LEKL
7RI, CEBRERECIIRTE OE8 2 ik L7
9 2T, BEAZEEICHEIR L ) ELT BV
24T o7z, TPA BLE, PAI-1 iR, V) RAzAEL
(a) /¥ enzyme linked immunosorbent assay (ELISA) ®
T, TPA iH¥, PALl HEHIIREMERIEZLET
e L7,

MEEZICEB7 57 VRAFEORZIZFH2H
% & 26 5B (1Y 26 +6.8 3) |2 HiAT L 7= (Fig. 1).

—320—



AC /34 )8R L BEREOHE

Table 3. Changes in treadmill exercise testing according to Bruce’s protocol 2 to 26 weeks after

aortocoronary bypass grafting (ACBG)

Training (n=17)

Nontraining (n=18)

2 weeks 26 weeks p value 2 weeks 26 weeks p value
ED (sec) 350+41 420+73 <0.01 349130 359+34 NS
PRP (mmHg * bpm * 10?) 231%27 293+22 <0.01 236+27 239428 NS

ED=exercise duration: PRP=pressure rate product.

Occlusion 2wk—

Blood examination Treadmill

!
Brrew

Training 40 Randomized Nontraining

% 2 dropouts

Repeat Testing

:/% 26wk —
\

Fig. 1. Schedule of examination and exercise training.
Exercise training began with the first treadmill testing 2
weeks after aortocoronary bypass grafting (ACBG).
CABG =coronary artery bypass grafting; wk=weeks.

3 dropouts

RWREICELTIE, 26, Cakbhi, EHEk
3£, warfarin potassium (38 L7275, B #ERTE, as-
pirin, ticlopidine hydrochloride, #i7%Fig IfiLfiE 38 (& {5
BLa»ol.

EHERLERIE, FHT2 B L 26 BEOLEIC
i paired t-test, "7 7 b FFEEOBMELBICIE -

testx AV, HEZEI p<0.05 DAETHE L7,

& S

EBATRBRORE

EBEMERE, EEREFTRFN 2 8%
350141 B TH o 7255, 26:8% 42073 ~LH
H (p<0.01) IZIER L7z, AWERECILESARRRE
X, 258349130 %, 268359134 TH Y,
BELE RO o712, BRKEATEO PRP
i, EBhEREEETIE 2 8% 231+27 mmHg-bpm-
102 TdH o 72%%, 26 B 293122 mmHg - bpm- 10
NEEE (p<0.01) (2L /2. FEETIE PRP
1%, 2@ 236127 mmHg-bpm- 102, 26 Ef% 239
+28 mmHg bpm* 10> TH ), HFELEILERD%
7%* o 7z (Table 3).

BRBROEL

TPA HUEIE, EBVFRER TIEFM 28% 3.6
0.47 ng/ml 7 5 26 A% 3.5+0.39 ng/ml, *FEET
13 2 7% 3.7+0.55 ng/ml 2> & 26 B 3.7+0.51 ng/
ml &, MELLIFELELEZRO LM o7 (Fig.
2). TPA EHHIZEBREHTIZ 28% 0.66x
0.191U/m! T& - 727%, 26 B#% 0.85%+0.27 IU/m!
~NEEE (p<0.05) [ZHMML 7. HEBETIE TPA
iEEE, 28% 0.62+£0.10 1U/ml, 26 87 0.68+
0.221U/m! ThH, FELZELZRO L o1k
(Fig. 3).

PAL-l JiEIL, EBEREHCIIFHR 2 A% 4+
9.3 ng/ml TdH o 7245, 26BH% 32+ 12ng/mi~NEH
& (p<0.01) (2L L7z, xTEBEETIX PAL- HUE
1, 2 A% 4089 ng/ml, 26 B 38+9.2 ng/m!
ThY, AELELEED LI o7 (Fig.4). PAL-
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Fig. 2. Changes in plasma TPA antigen 2 to 26 weeks after ACBG.
Plasma TPA antigen did not change 26 weeks after ACBG in either group.
TPA =tissue plasminogen activator.
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Fig.3. Changes in plasma TPA activity 2 to 26 weeks after ACBG.
Plasma TPA activity increased significantly in the training group, whereas there was no significant change in the

nontraining group 26 weeks after ACBG.

40+17 mg/ml T o 7275, 26 B# 33+16 mg/m!
NEEE E<O0N) IR Lz, BETIZY B2
AL (a) 1, 28% 37115 mg/ml, 2638 36+
14mg/ml THY, FELREAEZRD P o7 (Fig.
6).

757 MNRTER

FH 26 BHBOINA AT T 7 + DBEERIE, &

1EME, EHEERETIE28%39+1.5U/ml T
HoleH, 268% 3.1£1.4U/ml ~NLEBFE @p<
0.05) IZWA L7-. xEBEETIT PALL EMHIE, 28
$%3.7+1.6 U/ml, 26:8%%3.6x1.5UmITHH, H
BB RO %D o 72 (Fig. 5).
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Fig.4. Changes in plasma PAI-1 antigen 2 to 26 weeks after ACBG.

Plasma PAI-1 antigen decreased significantly in the training group, but there was no significant change in the
nontraining group 26 weeks after ACBG.

PAI-1=plasminogen activator inhibitor-1.
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Fig. 5. Changes in plasma PAI-1 activity 2 to 26 weeks after ACBG.
Plasma PAI-1 activity decreased significantly in the training group, whereas there was no significant change in the
nontraining group 26 weeks after ACBG.
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Fig. 6. Changes in serum LP(a) levels 2 to 26 weeks after ACBG.
Serum LP(a) levels did not change 26 weeks after ACBG.

LP (a)=lipoprotein (a).
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