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Evaluation of organ remodeling in severe sepsis
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Sepsis is a condition that exhibits organ dysfunction due to poor control of

host biological response to infection. In recent years, multidisciplinary treatment based on
effective guidelines has been applied, short-term treatment outcomes are improving, but as a result
of prolonged systemic dysfunction, long-term prognosis remains poor. In this experiment, we
investigated the suppression effect of the recombinant thrombomodulin (rTM), which has a strong
anti-inflammatory effect, for the prolonged vascular dysfunction in sepsis, the suppression of
vascular endothelial dysfunction, and the effect on the recovery phase. When rTM was added, there
was a tendency to suppress the prolongation of vasoconstriction degradation caused by
lipopolysaccharide (LPS). Although LPS strongly injured vascular endothelial cells, rTM showed a
tendency to maintain the tissue structure without association in the occurrence of apoptosis.



30 20%
6 (N Engl J Med
2002;347:966) 2004

(Surviving Sepsis Campaign

Guidelines)
ICU
ICU 10
2000
35.0% 2012
184 %

(JAMA 2014;311:1308)

90 28
(Crit Care Med
2010;38:1276)

(Crit Care Med
2010;38:1276, JAMA 2010;304:1787)

28

2012
(Postintensive care syndrome: PICS)
(Crit Care Med
2012;40:502) PICS ICU

PICS

PICS

(3 Thromb Haemost
2015;13:1743)
Toll-like

(Innate Immun
2015;21:827)

(Crit Care
Med 2004;32:901)

(N Engl J Med
1994;330:1431)

(J Vasc Res
1994;31:61)

(J Vasc Res 2015;52:221)
72
(J Vasc Surg 2017;65:207)

(N Engl J Med 1994;330:1431)

(J Am Coll Cardiol
2009;54:510)

3
557

5
(EMBO J
1987;6:1891)

(Science 1987;235:1348)

(DIC)

(Blood
2005;105:3178)
N 155

Nuclear
factor-kappa B(NF-kB)
(J Exp Med 2002;196:565)

Highmobilitygroupboxproteinl HMGB1
@]
Clin Invest 2005;115:1267)

4



(LPS)

(Crit Care Med 2009;37:2181)
DIC
(3 Thromb Haemost
2007;5:31)

(J Trauma
Acute Care Surg 2012;72:1150)

PICS

LPS

Wistar 10

2mm

37

29

(80
mM) (High K)
High K
7 23

High K

50 %
(EC50) 0.025 p M
LPS(0.05 mg/ml)
LPS 30 ng/ml
LPS 24
2 LPS
HH,
JCRB0099 5% Fetal bovine serum
(FBS) + Eagle®s minimal essential medium
(EMEM 37 B % 5%
35 mm X
10 mm
LPS
LPS
24
4 PBS

Annexin V & Dead Cell Assay kit (Merck
Millipore, Darmstadt, Germany)

Muse® Cell Analyzer (Merck Millipore,
Darmstadt, Germany)

1.4
1.2

0.8
0.6
0.4
0.2

Relative contraction rate

control (LPS) M

Fig 1. The relative contraction rate of the
vascular ring

The relative contraction rate of the
vascular ring was 0.993+ 0.167 (meant SD)
in the control (LPS) group and

1.153+ 0.125 in the rTM group 24 hours
after LPS exposure. There was a tendency
that the vasoconstriction function tended



to be maintained in the rTM group compared
to the control group, but no statistically
significant difference was observed.
LPS: Lipopolysaccharide

rTM: Recombinant thrombomodulin
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Fig 2. Typical microscopic photographs of
cultured vascular endothelial cells and
evaluation of tissue injury

In B and C, cell blistering is observed as
a result of tissue destruction by LPS
compared with A, but cytotoxicity was
suppressed and tissue structure was
maintained in D.

LPS: Lipopolysaccharide

rTM: Recombinant thrombomodulin
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Fig 3. Protective effect of rTM on the
injury effect of LPS for the tissue
structure of cultured endothelial cells

Compared to LPS alone, when adding rTM (3
pg/ml), especially when LPS concentration
was high (> 100 ng/ml), there was a
tendency to show protective effect against
tissue injury. There was no statistically
significant difference in any of the
comparisons.

LPS: Lipopolysaccharide

rTM: Recombinant thrombomodulin

Degree of tissue injury: The degree of
tissue injury was scored as none 0, mild
1, moderate 2, severe 3, extreme 4.
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Fig 4. Evaluation of apoptosis by Annexin
V & Dead Cell Assay

Even when rTM was added to LPS (right),
there was no significant difference in the
occurrence of apoptosis compared to LPS
only (left). Total apoptotic cell
concentrations were 145646+ 3888 cells/ml
in the LPS group and 162970+ 23210
cells/ml in the rTM group (meant SD).
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