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Evaluation of thrombomodulin and tumor necrosis factor-a levels
in patients with hemolytic uremic syndrome caused
by enterohemorrhagic Escherichia coli O157:H7 infection
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To investigate the role of thrombomodulin (TM) and tumor necrosis factor-a (TNF-a) in hemolytic
uremic syndrome(HUS), serum and urinary levels of TM and TNF-& were determined in patients with
hemorrhagic enterocolitis(HC) of enterohemorrhagic E. cofi O157:H7 infection. These patients were
divided into two groups : an HUS group consisting of patients with HUS; an HC group consisting of
patients without HUS. In the 10 days after the onset of diarrhea, the serum TM and TNF-« levels in the
HUS group were significantly elevated compared with those in the control group but decreased after 11
days. The serum TM and TNF-« levels in the HC group were not elevated compared with those in the
control group except for one case of TNF-«. It is suggested that the serum TM elevation showed the
severity of endothelial cell damage. Urinary TM and TNF-« levels in the HUS group were significantly
elevated in the first 10 days. The urinary TNF-¢« levels rapidly decreased after 11 days, while the urinary
TM levels were persistently high.

From these results, the sustained elevation of the urinary TM levels suggested the persistent presence
of renal endothelial cell damage, and the decrement of urinary TNF-« levels suggested that TNF-ga acted
as a trigger of the renal endothelial cell damage in the first 10 days.
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Fig. 1.  Distribution of patients, age and sex

123456 7891011121314 Age(years)

Number of Subjects

FAwWT, HUS &ff0FEMEs & U@ ICHES TM & TNF-
a EDZR) % Wt L 7zo

I " o I

1996 £, R I2 $5> T EHEC, O157:H7 % 3 # H &
Pz ko THMRE % (HC) % R L IR 87 & (BT 42
%, WFASEZ) ERHELRY, ZhoDBRIE, HUS %
AL HUSBE(14 4) &, HUS 2&4EL %2\ HC B(73
)0 2/ TRE L2 (Fig. 1), %8, HUS D2
VI IR T MR 22 D [ WG LS I K B TR R vz 4 S i Il
FREEIEFERBEORET, WA 4 F 7 4~ ] (ERRIMER % 4
S MR M T Hb 10g/d! LLF M/ #5210 75/ ul LA
To ZIR, MEPRD 2 IZEMEY QI 7 v 7 F = ¥
D L5 ELL LD EF 2R3 BEEE) 2> TV, HUS
HoO2FIMnEEEREROFE» & 7 HLAN I HUS % FiE
LTWwiz, &6, MREMCHERRE»SOFHK
koT, HI~I10%A, FE11~20H, H21~30FKAD
SR TR Lz, Eeni e LT, EBERECRED
WAECEZB L, BEWKEBRA TR L FAERD
18 £, R % IEH; control & L7z,

| i |

BROFRIEE % i & 4 2 MERICEIL 72, Mmi%s
L RO RENH 43 % R v oo HTEERIZ 2,500 rpm,
10 min .0 L 72 %%, L % System 500 Microdialyzer
(Pierce, Rockford, USA) % J\>T Dulbecco’s phosphate
buffered saline(Flow Lab., Oxford, UK) T 4°C, 2 K&
Prltze CHEREE T & & bI2—30°C THERTE

— p<0.001 —
p<0.05 p<0.05
66—
. 40 o
:
& s0-
E o
8 (o)
E @1 o 8
e e e D ccmmmmmmmemem————-—
o
; . &
104 ao
5 & ﬁ i ] i
2

1-10 11-20 21-30 1-10 11-20
HUS HC days
Fig.2. The serum levels of thrombomodulin
in patients
Dot line indicated the mean+2SD of the control
subjects. Asterisks (*) represent significant differ-

ence from the normal control (**p<0.01).
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Fig.3. The serum levels of TNF-« in patients
Dot line indicated the mean+2SD of the control subjects.
Asterisks (*) represent significant difference from the normal
control (**p<0.01).

[ p<0.05 ]

p<0.05

500 *%
% o *k
(@)
~ O
E 400 — o
< 8
= 6 o] *k
'é 300 o o g
,é o
200 o]
g o]
£
= o 6
§ 100 o g 8
& R LT SRR,
=] 8
)

1-10 11-20 21-30 days

Fig.5. The urinary levels of thrombomodulin
in patients with HUS

Dot line indicated the mean+2SD of the control

subjects. Asterisks(*) represent significant differ-

ence from the normal control (**p<0.01).
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Fig.4. The relationships between
serum levels of thrombomodulin
and TNF-«
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Fig. 6. The urinary levels of TNF-¢ in patients
with HUS

Dot line indicated the mean+2SD of the control

subjects. Asterisks(*) represent significant differ-

ence from the normal control (**p < 0.01, *p <0.05).
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