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Significance of Soluble Thrombo-
modulin in the Coronary Circulation
of Patients With Coronary Artery
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Objectives. The relationship between plasma levels of soluble thrombomodulin, a probable marker for
endothelial damage, and the severity of coronary atherosclerosis was investigated.

Methods. Plasma soluble thrombomodulin levels were evaluated in 160 patientS mean age 62+ 11
years[ivho underwent coronary angiography. Blood samples were obtained from the peripheral vein,
ostium of the left coronary artery and coronary sinus. The levels of plasma thrombomodulin were mea-
sured by enzyme-linked immunosorbent assay. The change of thrombomodulin level in the coronary circu-
lation) A TM[Owas calculated as the coronary sino-arterial difference. Patients were classified into four
groups according to the number of diseased vessels, and the severity of coronary atherosclerosis was evalu-
ated with the modified Gensini score.

Results. Coronary sinus levels of thrombomodulin were significantly higher in the two or more vessel
diseasel VDLgroups than in the no or one VD groups pO 0.05001 ATM were significantly higher in the
2VD than in the OVD groups pd 0.050] and higher in the 3VD than in the OVD or 1VD groups pO
0.050ATM showed positive correlation with Gensini score for left coronary arteries r 0 0.347, pO
0.000101

Conclusions. The increment of thrombomodulin across the coronary circulation was significantly corre-
lated with the severity of coronary atherosclerosis, suggesting a close association between the progression
of coronary atherosclerotic stenosis and damage to the endothelial surface.
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Table 20 Clinical characteristics of the four groups according to the number of diseased vessels

ovDO VDO VDO 3VDILMTO
On07000 On03900 On0300  On0210 pvalue

Age yr, meant SDO [ 61+ 110 60+ 100 69+ 5 [ 65+ 140 [10.001°0
Sekl maleffemalel] O 56/140 27 O 2416 00 16/5 O NSO
Coronary risk factors]

HypertensionOd 3W4400 104400 165300 187100 NSO

Hyperchol esterolemial] 203000 104400 103300 8380 0 NSO

Diabetes mellitus(] 192700 18300 184700 9430 0 NSO

History of smokingQ 40 670 0 281 640 0 2217300 15700 NS

00O %. ®p0 0.0003 for the difference in the mean age between the 0VD and 2VD groups, and pJ 0.0005 between

the 1vD and 2VD groups.rJ

VDO vessell s(tisease; LMTO left main trunk lesion.
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Fig. 1 Plasma soluble thrombomodulin levels in the peripheral veifd left( the aortic rodil middle(

and the coronary sinug rightQ

Values shown as a box showing the 25th to 75th percentiles containing the median line and a short bar

showing the 10th to 90th percentiles.
Pp0O 0.05vs0OVD, § pd 0.05vs1VD.

TM O thrombomodulin; PV O peripheral vein; AOO aortic root; CSO coronary sinus. Other abbrevia-

tionsasin Table 2.
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Fig. 2 Difference in plasma soluble thrombomodulin
levels between the coronary sinusand aorta
Values shown as a box showing the 25th to 75th per-
centiles containing the median line and a short bar
showing the 10th to 90th percentiles.
UpO 0.05vs OVD, % p0 0.01 vs OVD, ® pd 0.05 vs
1vD.
CS-AO0 coronary sinus-aortic. Other abbreviations as
inTable2, Fig. 1.

OovDOOOOO0OOO0O00O00MmMpOd 0050000
3VD/LMTO OVDO 1vDO O OOOOOOO0O0O00
00000 pOo 0010 pO 0.050

30 Gensiniscore0 00 000O00ODOOOOOO
ooooooo

000000o00o0oo0oooooooooooo
oooooGsSUUU0UOOooooooooooon
000000000oo0o0oooooooooooo
MOo0000000mo0o0ooooooooooo
00000oo0ooooooooooooooog
GsUUoOoOoOoUooooOooooesooooooon
000000 Fig 3MOODODODODODODODODOOO
oo0O000OO0O0OoOoooboooesOoOOooooO
oooooOoO0oO0OO0OO0O0OO0ODOOOOOoOOGsSOOO
oooooOoGsSUUU0OUOOUOOOoOoOoOoooong
0000000000 moboOooUro 0.3470
pO 0.0001; r O 0.3300 pO 0.0001[0

4000b00bbooboobbooboon

ggoooooobobobbobobobbooogoogo
goboobooobmoooboobomoon
goooobobbbbbobooooouoooooooo

0000000000000 Table30OOOOOO
oobooooooooooocoOooooobooboooon
oobooooooooooocoOooOoboOooobooboOooon
ooboooooooooocoOobooOooboocoon
goboooooooooocooboooobooboooon
goboooooooooocoobooooobooooon
0o00mdr0 0.0330 pO 0.679011

gooog

gboooooooboboboboooooobooong
ggbooooboobboobuoobobooboon
gogbooooboobboobuooboboobooo
gogbooooboobbooobooboboobogoo
gbboooooboboooobboooboooobo
gogbogooboobboooboobbooboon
ggboopobooboobboobooboo

gbobooboobbooboobbooboon
gobogoobooboboooboobboooboon
gogbooboboobboooboobbooboon
oooo*MOo0oo00000000oooooon
gobooboboobooboboobboooboon
gogbooboboobbooboboobobooboaon
ooooobobobobbbbboboboobooooooo
oo

oooboooboboboi1ooboboobooonbg
obooboboooooooboobobobooooo
oboboboooooooboobobobooooo
oboboboooooooboobobobooooo
Ooo0ooooo*¥¥“gooo0o0o0oooooon
gooooobobboboooooboooooooon
O®* 0000000000 000ooooooon
gboboboooooooboobobobooooo
gbobobooooooboobobobobooooo
gooogooooooooooobbbooDbn
0" 000000000 00o0onooooon
gobooooboobboobooboboooboon
ggpboooood

FAkO¥* O O00000000000000000O0
O00O000o0oooooooooooeaoooooo
gogboooobooboboooboobbooboon
gogooooobboobobbbboboboogoooooo
gogboooboobboooboobbooboon

J Cardiol 2001; 38: 145-152



gooooooocoooooooo 149

E’T £ E

361 | ° T3 5

= i b s

= i - =

<] i S ks

© ' ) )

Q Q Q

c . c c

o 2 o

] (] (5]

& = E

° © k-]

Q- Q- (o

< < o <

i - o V- ) - s

. $ (208 t (20 t

O [} Q

20 0 20 40 60 80 100 120 -5 0 5 10 15 20 25 30 35 40 45 20 0 20 40 60 80 100 120
GSL GSR Gsttl
y=0.023 x + 0.033; r =0.347 r=0.119 y=0.017x + 0.012; r = 0.330
p < 0.0001 p=NS p < 0.0001

Fig. 3 Relationship between the difference in plasma soluble thrombomodulin levels between the
coronary sinus and aorta and the severity of coronary atherosclerosis evaluated by Gensini

score
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Middle: Gensini score for right coronary arteriy/l GSR[
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Abbreviationsasin Figs. 1, 2.

Table 30 Coronary risk factorsand plasma soluble thrombomodulin levels

Levels of plasma soluble thrombomodulinC U/miC O

Coronary risk factors

PV AO Cs CS-AO
O good 19.7+ 5.10 19.4+ 4.90 19.9+ 4.90 0.5+ 1.20
Hﬁoertenson
O good 18.5+ 3.90 18.4+ 3.80 18.6+ 3.90 0.2+ 1.00
. goog 19.1+ 4.60 19.1+ 4.80 19.5+ 4.90 0.4+ 1.10
Hypercholesterolemial’]
a good 19.1+ 4.50 18.8+ 4.20 19.2+ 4.30 0.3+ 1.20
. . 0O oooo 19.3+ 5.00 19.2+ 5.20 19.5+ 5.20 0.3+ 1.2000
Diabetes mellitus
U oooo 19.0+ 4.30 18.8+ 4.00 19.1+ 4.100 0.4+ 1.20
. . o oooo 19.1+ 4.60 19.0+ 4.70 19.3+ 4.70 0.3+ 1.10
History of smoking
O good 19.2+ 4.50 18.7+ 3.90 19.2+ 4.10 0.5+ 1.3

Values are meant SD. [
Abbreviationsasin Figs. 1, 2.
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