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Abstract

The Anti-inflammatory Effects of Ulinastatin

in Traumatic Patients with a Hemorrhagic Shock

Kyung Hye Park
Dept. of Medicine
The Graduate School

Yonsei University

Background: Ulinastatin, a glycoprotein from human urine, iritibthe proteolytic
action and has an anti-inflammatory effect on tssuUlinastatin reduces the renal
dysfunction associated with the ischemia-reperfusibthe kidney as well as the blood
transfusion-induced Polymorphonuclear Leukocytestalke (PMNE) which may injure a
variety of tissues and organs. However, the efiéaiinastatin on traumatic hemorrhagic
shock has rarely been reported.

Purpose The aim of this study was to investigate the useliofastatin in association
with the suppression of plasma proinflammatory kiyte and PMNE and the good
prognosis in the patients with traumatic hemorrbatiock.

Subjects and Methods: Nineteen patients who were admitted to the emesgenc

department for trauma with hemorrhagic shock frameJ2006 to October 2006 were



enrolled. Eleven patients received ulinastatin atdom. Ulinastatin 100,000 IU was
intravenously administered every 8 hours for altofa300,000 IU. Measurements of
serum PMNE, Tumor Necrosis Factor Alpha (TiFand Interleukin 6 (IL-6) were taken
before ulinastatin treatment, at 24 hours, 2 daydays and 7 days after admission. We
compared the Systemic Inflammatory Response SymelGIRS) score, the Multiple
Organ Dysfunction Syndrome (MODS) score and theté&d®hysiology, Age, Chronic
Health Evaluation (APACHE) lll between the contgobup and the ulinastatin group..

Results: There were no significant baseline differences betwthe control group and

the ulinastatin group. Furthermore, there were igaificant differences in laboratory
data, treatment and mortality between the controuig and the ulinastatin group. The
serum PMNE levels of the ulinastatin group wergdpthan the control at the second
hospitalized day (11.58+5.57 vs 4.33£1.21, p=0.58yum TNFe and IL-6 levels of the
ulinastatin group decreased 24 hours after admissial were lower than the control,

however, there were no significant differences.
Conclusion: Ulinastatin 300,000 IU leads to decrease the sdPMNE in traumatic

patients with a hemorrhagic shock on the second ddy hospitalization.

Key Words: Ulinastatin, Hemorrhagic shock, Polymorphonucleaukocyte Elastase,

Tumor Necrosis Factor Alpha, Interleukin 6



|. Introduction

Shock resulting from life-threatening hemorrhagguires the ischemic injuries of the all
organs as well as tissues. Furthermore, this kifiddamage occurs during the
resuscitation period. In both hemorrhagic shock systemic inflammations (i.e. burn,
acute pancreatitis, sepsis), neutrophils becomgeadhflammatory cytokine increases,
whereby these systemic metabolic change can leadnt@cute respiratory distress
syndrome and microischemia of the liver, and cgpaiimthe function of the kidney, heart
and the brain. As a result, the multiple organufailis the leading cause of mortdiity

Interleukin-6 (IL-6), Tumor Necrosis Factor Alph@NF-o) and Polymorphonuclear
Leukocyte Elastase (PMNE) begin to increase in #zly inflammation stage,
stimulating various tissues and organs, and leaddgstemic inflammatory response. In
order to suppress this kind of cytokine, variousdigs regarding an antibody against
cytokine or a protease inhibitor have been attedipte

Ulinastatin, a glycoprotein with a molecular weigsft 67,000 daltons, derived from
human urine, has an anti-inflammatory activity tpgress PMNE, TNl IL-6, IL-8%9),

In animal studies, the effects of ulinastatin oa #htificially induced hemorrhagic shock
have been report&éd, whereas the studies about the inflammatory cgwlir PMNE
and clinical trials to hemorrhagic shock have regrbreported. The purpose of this study
was to investigate the anti-inflammatory effectsubhastatin on the proinflammatory

cytokines and PMNE in traumatic patients with a betmagic shock.



|I. Subjectsand Methods

1. Subjects

This was a randomized controlled trial using nieatadult patients who were admitted
to the emergency department for trauma from Jur@ctober 2006 were enrolled. The
enrolled patients with a traumatic hemorrhagic &hwad arrived within six hours after an
accident and were 18 years or older.

Patients with any documented preexisting hearurgjl chronic renal failure, liver
cirrhosis or chronic obstructive pulmonary diseasere excluded. Other exclusion
criteria included cardiopulmonary resuscitationfpened patients, or patients with

severe brain injury which was the main cause offdeamorbidity.

2. Methods

1) Patients

The enrolled patients were divided into two groupsdomly. Patients who were
admitted on the even days composed the controlpgfeurthermore, those admitted on

the odd days made up the ulinastatin group to whiimastatin was administrated.



2) Administration of ulinastatin

Ulinastatin was administrated to the enrolled pasiereceiving blood transfusion and
fluid immediately after a hemorrhagic shock wagyd@sed. Ulinastatin is commercially
known as UIistif?(UIinastatin 100,000 1U/2ml, Han Lim Pharm. Co.dLSeoul, Korea).
100,000 IU ulinastatin with 100 ml normal saline fluration of 30 minutes at a time,

every 8 hours, for a total of three times.

3) M easurements of serum TNF-a, IL-6 and PMNE

In the ulinastatin group, measurements were talethe plasma concentrations of
PMNE, IL-6 and TNFe before injecting ulinastatin, 24 hours, 2, 3, ahdlays after
injection. In the control group, the plasma concaiins of PMNE, IL-6 and TNle-
were measured upon admission to the Emergency RB&)) 24 hours, 2, 3 and 7 days
after admission. After centrifuging the blood saespbf the patients (MF 600, Hanil
Science Industrial, Seoul, Korea), the collectedirsewas kept in a freezer and then
dissolved to examine by use of Enzyme-Linked Imnsamoent Assay (ELISA; Ph
System, BIO RAD, USA).

Serum PMNE was measured in terms of the concemtraif PMNEel-antitrypsin
complex using PMNE/L-proteinase inhibitor complex ELISA kit (Calbioch® EMD
Biosciences, Inc., Darmstadt, Germany). Furthermseeum IL-6 was measured using

Human IL-6 immunoassay kit (QuantikifieR&D Systems, Inc., Minnesota, USA).



Lastly, serum TNFx was measured usirduman TNFe /TNFSF1A immunoassay Kkit

(Quantikin&, R&D Systems, Inc., Minnesota, USA).

4) Analysis of results

Upon admission and 48 hours after admission toBRe the Systemic Inflammatory
Response Syndrome (SIRS) score, the Multiple Ofgpsfunction Syndrome (MODS)
score, the Acute Physiology, Age, Chronic HealtllEation (APACHE) I, transfusion
amounts, cause of death and the duration of ICUissilom of the control group and the

ulinastatin group were compared (Fig. 1).



Exclusion criteria

C

Trauma with hemorrhagic shock
rom Jun. to Oct, 2006, IRB? approved

Severe brain injury (GC3t < 9)

CPRe, Renal failure,
Heart failure
COPDY, Liver cirhosis

Control group (n=8)

Before injection )

Fig. 1. The study design

After 24 hours

After 2 days

After 3 days

After 7 days

2|RB: institutional review board

® GCS: Glascow coma scale

¢ CPR: cardiopulmonary resuscitation

¢

Ulinastatin group (n=11)
Q0,000 1U #3 tid iv for 1da

)

4 COPD: chronic obstructive pulmonary disease

® TNF: tumor necrosis factor

"IL: interleukin

9 PMNE: polymorphonuclear leukocyte elastase

" SIRS: systemic inflammatory response syndrome

' MODS: multiple organ dysfunction syndrome

TNFe-a, IL-6, PMNE®

SIRSh score, MODS! score,

APACHE! I
Transfusion, admission

duration, mortality, cause

of death

I APACHE: acute physiology, age, chronic health eatibn



3. Statistical analysis

Data were summarized and coded into a software§SIB) for windows, SPSS Inc.,
Chicago, IL). Statistical analysis were performdthwhe Mann-Whitney U-test, Pearson
chi-square test for demographic data, comparingrmpeters of the two groups, and the
Wilcoxon test for comparison between the SIRS sctine MODS score and the
APACHE 1lI within the same groupA p value <0.05 was considered statistically

significant.



1. Results

1. Demogr aphic data for the patients

The control group consisted of eleven patients, thedulinastatin group consisted of
eight. The mean age of each group were 48.0+18.7;+41.1 respectively, and of each
group, five and eight patients were males respelgtivThere was no significant
difference in the two groups (p>0.05). Regarding ithjury mechanism, 8 were traffic
accidents, 3 motorcycle accidents, 5 falls, 1 stbry, 1 cultivator accident and 1
collision by rock. Injury Severity Score (ISS) wag.1+22.5, 20.6+11.6 respectively
(p=0.901), Revised Trauma Score (RTS) was 10.4A0%B+1.8 respectively (p=0.858).

However, there was no significant difference (Table

Table 1. Demographic data of the enrolled patients

Characteristics Control group (n=8)  Ulinastatinggrgn=11) P value
Age, years 48.0+17.1 48.7+11.1 1.600
Sex, male/female, n 5/3 8/3 0.636
Injury mechanism, n 0.04¢

Pedestrian 2 1

Driver 0 1

Passenger 1 3

Motorcycle 3 0

Fall 0 5

Stab injury 0 1

etc 2 0



ISS' 27.1+22.5 20.6+11.6 0.901

RTS 10.4+1.9 10.3+1.8 0.858
* MeanzSD.

?ISS: injury severity score
P RTS: revised trauma score
© Mann-Whitney U-test

4 Pearson Chi-square test

2. Comparison of laboratory data between the control group and the

ulinastatin group

White blood cell counts, neutrophil counts, hembgip pH, base excess and lactate
were not significantly different between the cohtgnoup and the ulinastatin group

(p>0.05) (Table 2).

Table 2. Comparison of laboratory data between the comroup and the ulinastatin

group
Parameters Conétrr](;IB%roup UIina(sntitlig)group P valu¢
At admission
pH 7.42+0.72 7.35+0.15 0.265
Base excess (mmol/L) -6.1+3.4 -8.245.2 0.364
Lactate (mmol/L) 4.1+2.5 5.4+3.1 0.600
WBC® (10°/L) 22.4+5.8 22.448.1 0.934
Neutrophil (16/L) 18.3+5.9 17.9+7.8 0.741



Hemoglobin (g/dL)

At 24 hours after admission
pH
Base excess (mmol/L)
Lactate (mmol/L)
WBC (10/L)
Neutrophil (16/L)
Hemoglobin (g/dL)

At 2 days after admission
pH
Base excess (mmol/L)
Lactate (mmol/L)
WBC (10/L)
Neutrophil (16/L)
Hemoglobin (g/dL)

At 3 days after admission
pH
Base excess (mmol/L)
Lactate (mmol/L)
WBC (10/L)
Neutrophil (16/L)
Hemoglobin (g/dL)

At 7 days after admission
pH
Base excess (mmol/L)
Lactate (mmol/L)
WBC (10/L)
Neutrophil (18/L)
Hemoglobin (g/dL)

10.6+2.4

7.40+0.06
-2.1+2.7
2.6+2.6
11.6+4.1
9.7+3.7
10.9+1.5

7.42+0.03
0.1+1.5
0.7+0.2
10.4+3.5
8.5+3.8
9.3+0.9

7.42+0.03
0.2+0.8
0.8+0.3
8.2+2.9
6.5+3.1
9.4+1.1

7.45%0.05
2.4+29
0.9+0.5
10.2+3.5
7.4+3.6
10.5+1.1

10.7+3.2

7.29+0.35
-4.7+14.5
3.7£3.3
8.8+2.1
6.6+3.7
9.5+2.4

7.44+0.06
0.9+3.4
1.4+0.7
9.2+2.7
7.5%£1.2
9.3+0.9

7.41+0.04
-0.63+£3.19
1.0+0.9
8.3+1.6
6.8+1.5
9.1+0.9

7.46+0.03
1.4+2.2
1.1+0.7
9.8+5.4
7.7+£3.1
10.3+1.4

0.934

0.733
0.435
0.425
0.241
0.257
0.434

0.699
0.606
0.134
0.562
1.000
0.816

0.698
0.794
0.724
0.563
0.465
0.353

0.721
0.471
1.000
0.655
0.732
0.654

* MeanzSD.
4 Mann-Whitney U-Test

® WBC: white blood cell



3. Comparison of serum TNF-a, IL-6, and PMNE levels between the

control group and the ulinastatin group

1) Serum TNF-a levels

The serum TNFe concentration increase up to the third day of hakpation in the
control group, however, it was a lower concentrativan the initial on the 7th day. On
the other hand, TNE-levels decreased continuously within the ulinastgitoup over the
period of 7 days. However, there were no significdifference between the mean of

serum TNFe of the control group and the ulinastatin groug(R).
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Fig. 2. A. Effects of ulinastatin on serum TNFlevels.B. Changes of serum TNk-
levels after admission. HDO means before injectibualinastatin.

(HD: hospitalized day)

2) Serum IL-6 levels

In the ulinastatin group, the serum concentratiblL® was 141.77+113.59 pg/ml after
1 day and then decreased to 52.82+29.68 pg/ml thftenext day. But the control group
showed an increase of serum IL-6 from 78.31+52@®pto 100.70+42.57 pg/ml by the
next day, however, decreased thereafter. The me&rnbte control group and the

ulinastatin group were not different (Fig. 3).
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P

OJ Control group

250
Ulinastatin group
= 200
=
[
ot 150 -
[da]
L
E 100 +
o
%!
50 f 1]
0 |
HDO HD1 HD? HD3 HDY
O Control group
B % Ulinastatin group
40 T
20 i HD2 HD3 HD7
E 0 I | | s
2
?P’ -20 © HDI
= 40
g
5 60
0
-80
100 [
120 -

Fig. 3. A. Effects of ulinastatin on serum IL-6 leveB. Changes of serum IL-6 levels
after admission. HDO means before infusion of @iaan. (HD : hospitalized

day)
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3) Serum PMNE levels

The concentration of serum PMNE in the control growcreased continuously and was
11.58+5.57 ng/ml on the second day of hospitabratin the ulinastatin group, serum
PMNE kept up with the increased trend showing allsdiffierence and lower average.
The plasma concentration of PMNE of the ulinastgtioup on the second hospital day
was 4.33+1.21 ng/ml and was lower than that ofcthvérol group significantly (p=0.019).
The change between the second hospitalized dayhenddmitted day was statistically

significant (p=0.045) (Fig. 4).

P=0.019

pS
®
|

O Control group
16 Ulinastatin group
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P=0.045
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19 Ulinastalin group
E
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=
) 6 |
E
=
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0 | % ’7 |
HD1 HD2 HD3 HD7

Fig. 4. A. Effects of ulinastatin on serum PMNE levels. Changes of serum PMNE
levels after admission. HDO means before infusidn ubnastatin. (HD :

hospitalized day)

4. Treatment and the final results

1) Transfusion, treatment and mortality

- 14 -



Within the 24 hours after admission to the ER, thtal transfusion amount of packed
red blood cells, fresh frozen plasma, and platelmicentration were not different
between the two groups (p>0.05).

Within the control group, six of the eight patientsderwent an operation, one had a
conservative treatment, and one moribund dischattgatie ulinastatin group, there were
six conservations and five operations. The treatm@dalities in both groups were not
significantly different (p=0.117).

One patient died as a result of a hemorrhagic shocthe control group. In the
ulinastatin group, two patients died: one a henagid shock and the other of multiple

organ dysfunction syndrome (Table 3).

Table 3. Transfusion, treatment modality and the final ssbetween the control group

and the ulinastatin group

Parameters Control group Ulinastatin group P value
(n=8) (n=11
In 24 hours transfusion
pRBC 5.045.1 9.3+9.8 0.376
FFP 0.8+1.5 2.9+#3.3 0.089
PC 0 2.2+3.7 0.117
Total transfusion
pRBC 7.9+8.3 11.6+11.2 0.430
FFP 3.849.1 3.4+£3.4 0.137
PC 0 2.9+4.0 0.062
Treatment 0.117
Conservation 1 6

- 15 -



Operation 6 5

Moribound discharge 1 0
ICU® admission 12.0£19.2 5.8+6.3 0.787
Result 0.644
Discharge alive 6 6
Transfer 1 3
Death 1 2
Cause of death 0.672
Hypovolemia 1 1
MOF* 0 1
* MeanzSD.

# pRBC: packed red blood cells
® FFP: fresh frozen plasma

¢ PC: platelet concentrate

¢ |CU: intensive care unit

¢ MOF: multiple organ failure

" Mann-Whitney U-test

9 Pearson Chi-square test

2) Comparison of SIRS score, MODS score and APACHE |11 between

the control group and the ulinastatin group

In the ulinastatin group, SIRS score and APACHEdBLreased significantly (2.3+0.9

vs 0.8+£0.9, p=0.03; 42.7+28.6 vs 24.9+23.8, p=0.02PDS score decreased after 48

- 16 -



hours admission, but there was no difference intén@ groups (4.0£3.7 vs 2.3+3.2,
p=0.10). In the control group, SIRS score and APACH decreased also (2.8£1.0 vs
0.620.8, p=0.03; 45.0+28.2 vs 16.9+£13.1, p=0.0)wkver, the MODS score was not
different (2.3+1.5 vs 2.5+2.3, p=0.59) (Table 4).

The means of SIRS score, MODS score and APACHBflitwo groups were not

different significantly (Table 5).

Table 4. SIRS score, MODS score and APACHE 1l 48 hoursraddmission

Parameters At study entry 48 hours after admissioR valué
Control group (n=8)
SIRS score 2.8+1.0 0.6+0.8 0.026
MODS’ score 2.3+1.5 2.5+2.3 0.596
APACHE" Il 45.0+28.2 16.9+13.1 0.018
Ulinastatin group (n=11)
SIRS score 2.3+0.9 0.8+0.9 0.026
MODS score 4.0£3.7 2.3£3.2 0.102
APACHE Il 42.7+28.6 24.9+23.8 0.017
* MeanzSD.

4 Wilcoxon test.
® SIRS: systemic inflammatory response syndrome
¢ MODS: multiple organ dysfunction syndrome

¢ APACHE: Acute physiology, Age, Chronic health axatlon

- 17 -



Table 5. Comparison of SIRS score, MODS score and APACHIBdtween the control

group and the ulinastatin group

Control group

Ulinastatin group

Parameters (n=8) (n=11) P valu¢
At admission

SIRS score 2.8+1.0 2.3+0.9 0.224

MODS’ score 2.3+1.5 4.0£3.7 0.530

APACHE" Il 45.0+£28.2 42.7+28.6 0.563
At 2 days after admission

SIRS score 0.6+0.8 0.8+0.9 0.702

MODS score 2.5%£2.3 2.3£3.2 0.610

APACHE llI 16.9+13.1 24.9+23.8 0.451
At 3 days after admission

SIRS score 0.3+0.5 0.3x0.5 1.000

MODS score 1.8+1.3 1.9+1.6 1.000

APACHE Il 18.0+17.9 15.3+9.1 0.886
At 7 days after admission

SIRS score 0.4+0.8 1.0+£1.0 0.250

MODS score 1.0+1.1 1.7£1.7 0.455

APACHE llI 19.5+16.3 17.4414.5 0.886
* MeanzSD.

4 Mann-Whitney U-test.

® SIRS: systemic inflammatory response syndrome
¢ MODS: multiple organ dysfunction syndrome

¢ APACHE: Acute physiology, Age, Chronic health axatlon

- 18 -



V. Discussion

One-hundred years ago, it was reported that humiaie hhad the capacity to inhibit
trypsint®. In 1955, the protein with antitryptic activity imine was isolaté. One main
function of bikunin, a urinary trypsin inhibitors ito inhibit serine protease, especially
elastase and to suppress neutrophils, lymphocytes raacrophages increased by
infection and inflammatic?. Now commonly known as ulinastatin, this urinanypsin
inhibitor inhibits cell apoptosis by free radicalsd lipid peroxidation in renal ischemia-
reperfusion injuries and has a suppressive effginat mitochondrial injufy).

It is known that the effect of ulinastatin is datependarit'> ™ In this study, 300,000
IU, three times per day was used, for this is ttarmonly recommended dosage for acute
circulatory failure. This is comparison to the 90 IU/kg selected in canine
experiment$ ** and 1,500,000 IU for a period of five days sedddn clinical studie’s™
In Japan, Ulinastatin 6,000 1U/kg was permittedhesmaximum for safelf. Although
side effects of ulinastatin are thought to includeisea, vomiting and hypersensitivity
reaction, etc, these side effects were not seehisnstudy, nor have they been seen in
others. Furthermore, in most animal studies, ulatas was administrated before the
induction of a hemorrhagic shock or a septic shauk in clinical trials before a
laparotomy or blood transfusion® ' However, ulinastatin was prescribed after
diagnosing a traumatic hemorrhagic shock in ther&Ris study.

Serum TNFe, IL-6, PMNE were chosen as the inflammatory mentsmassociated with

a hemorrhagic shock. Specifically, serum T&lks thought to be an important factor

- 19 -



among the three because it is secreted by theasstivmacrophage, stimulating other
inflammatory cytokines and bringing inflammatorylisdo tissue¥’. Furthermore, IL-6
is secreted from the cells by early inflammatorgcte®on. In the rat model, trauma-
induced hemorrhagic shock increased plasma levElsh® liver enzyme alanine
aminotransferase (ALT), a marker of liver injurfaosving significant correlation with IL-
6'9. Witthautet al.’” reported that serum IL-6 values in a septic sheete significantly
higher 150 times than those of the controls, tloeeeilL-6 was the main cytokine of
infection and inflammation. Finally, neutrophilsceete PMNE when inflammation
occurs, which can injure every tissue and of§ah

Protease such as elastase is typically seen tacheaised in case of inflammation and/or
infection, and any substance which can inhibit tpiotease results in an anti-
inflammatory effec®. a;-protease inhibitor og-Pl) and ulinastatin are the intrinsic
physiologic protease inhibitor which can suppredgNE activity. However, in
inflammatory tissuesg,-Pl loses its ability to function in the acidic aitions, but
ulinastatin can continue to inhibit PMRE In addition, ulinastatin protects the
endothelial cell against neutrophil-mediated injumnpt only by inactivating the
extracellular elastase secreted by neutrophilsalsat by acting directly on neutrophils
and suppressing the production and secretion cddtieated elastase from th&n

There are the animal studies about the antibodjamst rat IL-6 and TNk Toth et
al.'® reported that ALT was suppressed by two thirdsraffiecting anti-IL-6 in a hepatic
injury of the resuscitated rat from a trauma-indu¢emorrhagic shock. Furthermore,

Vallejo et al.*” found that treatment with TN&- receptor antagonist abrogated
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inflammatory mediators and left ventricular dysftio before a hemorrhagic shock or at
the time of resuscitation.

Ulinastatin has effectiveness in animal studiedwitseptic shock and a hemorrhagic
shock induced experimentally”. Specifically, in the septic shock canine modetgt
ulinastatin improved blood pressure and lactic al@dels. Interestingly, although
ulinastatin does not have anti-microbial activitye ulinastatin-treated group was found
to have a bacterial count that was significantlgrdased, and a high survival rételt is
thought that ulinastatin might activate the ret@rdothelial system and the
phagocytosi¥). Furthermore, in hemorrhagic shock, the protecéffect of ulinastatin
might be associated with the up-regulation of Bclk2kind of inhibitor of the cell
apoptosis.

Based on the literature, we hypothesized that siatan would inhibit the inflammatory
cytokines such as TNé&; IL-6 and PMNE. But in actuality, there were ndfefience
found among the averages of TMFIL-6 and PMNE concentrations except for PMNE
on the second day of hospitalization.

Aosasa et al.® reported that ulinastatin decreased the TiNFproduction of
lipopolysaccharide (LPS)-stimulated monocytes, thate was no significant difference.
Serum TNFe concentration was low when ulinastatin was usddrbd_PS stimulation
and the serum concentration of TMFwas in inverse proportion to the amount of
ulinastatin. In this study, after ulinastatin wagected to the ulinastatin group, serum
TNF-a level was lower than the initial serum TNHevels. Nonetheless, serum TNF-

concentrations of the control group increased tmdilthird hospitalized day.
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Serum IL-6 concentrations of the ulinastatin gralggreased by half after one day of
ulinastatin injection and from the second day dfitalization. Serum IL-6 concentration
was lower than initial IL-6 cincentration in the Ethin the two groups. Nishiyama
al.”) proposed that ulinastatin might be useful to iithiidood transfusion-induced
increase of serum PMNE concentrations but not &ftér a laparotomy. In their study,
serum PMNE levels increased to a lesser extent ttarcontrol group by 50 percent.
Tani et al.*® used a total of 1,500,000 IU of ulinastatin ford&ys after laparotomy.
Within the control group and the urinary trypsinhitsitor (UTI) group, PMNE
concentrations were not different statistically maved within a narrow range in the UTI
group. In another study, laparotomy was taken dimdstatin was administered to the
patients at the same time. In this instance, athaerum PMNE levels did not decrease
significantly, coagulation and fibrinolysis was ibited significantly®.

The reference range of serum PMNE levels was regods 26- 180ug/L?® or

21~ 165 1g/LY. We did not check the normal serum concentratibPMNE, but the

reference range was 0.45 3.0 ng/ml. The lowest vafae 1.49 ng/ml and the highest
value was 19.88 ng/ml. In the clinical study ablaytarotomy or blood transfusion, the
peak value of serum PMNE was seen immediately adteroperation or a blood
transfusion. Ulinastatin administration were seem dradually decrease serum
concentrations of PMNE, but the serum concentratifoRMNE were shown to increase
three-fold in the control grodpg®. In this study, serum PMNE levels increased mioaa t

two-fold on the second hospitalized day within tentrol group, but serum PMNE

concentration was suppressed from increasing imlihastatin group. In addition, serum
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IL-6 showed its peak value upon admission to the &Rl then was found to gradually
decrease in the ulinastatin group, however in thrrol group, serum IL-6 levels after
one day of hospitalization was at its highest valre then was decreased. Similarly, it
has been shown in other studies that within septiock patients, serum IL-6
concentration was peaked on the first day of diagnand then decreased slowly, and
serum IL-6 concentration showed the maximum aftér durs in the rat model
hemorrahgic shock stutfy*®)

The laboratory data, physiologic results like theSscore, MODS score and APACHE
Il and the mortality had no difference between tive groups. First of all, this may be
due to the small number of patients and that isloni¢ation of this study. Secondly, it
may be because ultimately the control group undernilee same medical procedures as
the ulinastatin group, such as a blood transfusiod fluid therapy, and having been
required an operation. Therefore, a larger numligpatients and a longer period for
clinical study is needed. Furthermore, studiesndigg the various dosages of ulinastatin

for a traumatic hemorrhagic shock patients are exed
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V. Conclusion

Ulinastatin was shown to prevent the increase ofirsePMNE levels in traumatic

patients with a hemorrhagic shock.
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Abstract in Korean

Ed9A4 &£37F FutE QA SR A

Ulinastatin 9] 4495 &3
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