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ABSTRACT

Backgroud and Objectives : Oxidative stress is thought to play important role in cardiovascular disease. Thiore-
doxin is an important biomarker for determining the degree of oxidative stress. However, the relationship between
the plasma thioredoxin levels and myocardial damage has not been investigated. Subjects and Methods : We
measured the plasma thioredoxin levels in the patients suffering with acute myocardial infarction and who also
underwent successful primary angioplasty. We then compared the plasma thioredoxin levels and the clinical
parameters in acute myocardial infarction patients (n=37) in order to examine the relationship between oxida-
tive stress and myocardial damage. Results : The plasma thioredoxin level was significantly related with the initial
WBC count (r=0.349, p<0.05) and the myocardial damage, the peak CK level (r=0.489, p<0.01), the CK in-
crement (r=0.452, p<0.05), the peak MB level (r=0.417, p<0.05), and the MB increment (r=0.364, p<0.05). We
divided the patients into two groups according to the plasma thioredoxin levels. There was a significant diffe-
rence in myocardial damage between the low and high plasma thoiredoxin levels at the initial WBC count
(10174.2 =3380.4/uL vs 13500+ 3740.7/uL, respectively; p<0.01) and the cardiac enzyme, the peak CK level
(2565.21t1389.9 IU/L vs 4045.9+1978.9 IU/L, respectively; p=0.02), the CK increment (2309.6* 1351.8
IU/L vs 3762.8+2079.7 IU/L, respectively; p=0.03), the peak MB level (208.7 £ 127.5 TU/L vs 322.7t146.3
IU/L, respectively; p=0.02), and the MB increment (173.8+128.4 IU/L vs 277.7£158.9 IU/L, respectively;
p=0.05). Conclusion : High thioredoxin levels were associated with the degree of oxidative stress and the extent
of myocardial damage. Thioredoxin levels may be used as a new surrogate biomarker for the severity of oxidative
stress and the extent of myocardial damage in the patients suffering with acute myocardial infarction. (Korean
Circulation J 2006;36:39—45)
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Table 1. Clinical characteristics in patients with acute myocardial
infarction

Acute myocardial

Characteristics . .
infarction (n=37)

Age (years) 61.11+14.1
Sex (Men/Women) 27/10
Smoking 22(59.5%)
Hypertension 16(43.2%)
Diabetes 9(24.3%)
Total cholesterol (mg/dL) 196.1+51.2
HDL cholesterol (mg/dL) 43.1+10.9
LDL cholesterol (mg/dL) 128.4+42.9
Triglyceride (mg/dL) 144.6£85.3
Uric acid (mg/dL) 47+1.8
Glucose (mg/dL) 190.8£104.2
Initial WBC (/uL) 11342.7£3815.2
Thioredoxin (ng/mL) 232.2+211.1
Pain to admission time (min) 281.0+228.6
Door to balloon time (min) 132.4+64.0
Initial CK (IU/L) 327.61+338.4
Peak CK (IU/L) 3093.8 £1747.5
Increment of CK (IU/L) 2860.81+1780.2
Balloon to CK peak time (min) 527.1£443.8
Initial CK-MB (IU/L) 36.331+29.5
Peak CK-MB (IU/L) 248.941t143.3
Increment of CK-MB (IU/L) 208.51+145.6
Balloon to CK-MB peak time (min) 416.8+234.6

WBC: white blood cell, CK: creatin kinase, CK-MB: creatine kinase-
MB, HDL: high dencity lipoprotein, LDL: low density lipoprotein
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Fig. 1. Correlation between initial WBC count and plasma thiore-
doxin levels. WBC: white blood cell.
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Fig. 2. Correlation between plasma thioredoxin levels and peak CK
and increment of CK levels. A: correlation between plasma thiore-
doxin levels and peak CK levels. B: correlation between plasma
thioredoxin levels and increment of CK levels. CK: creatine kinase.
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Table 2. Comparison of the high thioredoxin group and the low thioredoxin group in patients with acute myocardial infarction

Characteristics

Low thioredoxin (Trx<250 ng/mL)

High thioredoxin (Trx =250 ng/mL)

(n=24) (n=13)
Age (years) 63.3T14.8 572124 NS
Sex (Men/Women) 19/5 8/4 NS
Hypertension 11 (46%) 5 (38%) NS
Diabetes 3 (13%) 6 (46%) 0.04
Smoking 16 (67%) 6 (46%) NS
Total cholesterol (mg/dL) 195.7£59.5 196.9£31.6 NS
HDL cholesterol (mg/dL) 439+11.2 41.2*£10.5 NS
LDL cholesterol (mg/dL) 128.4£50.9 128.6*+21.1 NS
Triglyceride (mg/dL) 127.7%61.3 178.4*115.7 NS
Uric acid (mg/dL) 42+1.0 5.6+2.6 NS
Glucose (mg/dL) 178.4%75.1 223.0+141.6 NS
Initial WBC (/mm’) 10174.2+3380.4 13500 £ 3740.7 0.009
Extent of myocardial injury
Pain to admission time (min) 310.9£262.6 230.4*+151.6 NS
Door to balloon time (min) 83.9£498 91.1+79.1 NS
Initial CK (IU/L) 321.9%365.2 338.91292.2 NS
Peak CK (IU/L) 2565.2171389.9 4045.91£1978.9 0.02
Increment of CK (IU/L) 2309.6+1351.8 3762.8£2079.7 0.03
Balloon to CK peak time (min) 533.711493.7 515.0t357.3 NS
Initial CK-MB (IU/L) 36.61+33.1 35.8+21.7 NS
Peak CK-MB (IU/L) 208.7*£127.5 322.7+146.3 0.02
Increment of CK-MB (IU/L) 173.8+128.4 271.7+1158.9 0.05
Balloon to CK-MB peak time (min) 400.1£182.8 448.81+91.9 NS

Trx: thioredoxin, WBC: white blood cell, CK: creatin kinase, CK-MB: creatine kinase-MB, HDL: high density lipoprotein, LDL: low density

lipoprotein, NS: not significant
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