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Table 1. The Characteristics of Patients with Lung

Cancer

Cell Type Cases
Non-small cell lung cancer(NSLC) 50
Squamous cell carcinoma 26
Adenocarcinoma 24
Large cell carcinoma 2
Small cell carcinoma(SCLC) 12
Stage of non-small cell lung cancer

T1-3 23
T4 27
Stage I - Ia 13
mb 19
v 18
Metastasis ( - ) 30
Metastasis ( + ) 20
Stage of small cell lung cancer

Limited stage 7
Extensive stage 5

HAALE AlEt . 4 TATE Enzygnost- TAT
kit (Behringwerke, Marburg, Germany)& ©]-8-8t] &
2 HYY(ELISA)e 2 238t v}. BH (874 50 pL)
E welll o34 wellol #35o 3l & B8 &
A7t A EAske TATS 288 o7 AT-M
o g A (peroxidase FH)E H7HsA AT-I9
g AAAet At A =3 oo LA A%k (o-
phenylenediamine dihydrochloride)& ¥l ¥ 30%3
W Aj7] 1 ¥hg A 405 N sulphuric acid)S H7t
FE g A o)l WA Y (R 33 EA ELISA pro-
cessor, 492 nm)& %338t @3 PICX Enzygnost-
PIC kit(Behringwerke, Marburg, Germany)& o83}
EAAAHELISA)LE TAT SAHH FAS o
38t

L}, Fibrinogen. D-dimer. Antithrombin-Ill &%

Fibrinogen2 fibrinogen reagent(Diagnostica Stago®,
Asniéres, France)2 ©|43l Clauss %22 4383
31, D-dimert: latex §FHQ! D-Di Test (Diagnostica
Stago®, Asniéres, France)2 %4892 Antithrom-
bin-Il& A4 24¥el Stachrom Antithrombin-I kit
(Diagnostica Stago®, Asnieres, France)& ©]§38}a] =
Aatglet

ch. 23 B4

@2 AN dERE 23749 HA A gE A
A& sielg e 2223 SPSS/PC(HE o &
vk YA PFLFEAE Brlg oy, 2
3 AN dlEzate TAT ¥ PIC d]iE Student's
t-test& °]B8led FAH {oldE ol B, HY
Aol A 2z F7hel ¥l Kruskal-Wallis one-way
ANOVAS} Mann-Whitney testZ o] 83%lew, TAT
2 PIC® E4%, PT, aPTT, A%+49, D-dimer ¥
AT-TI 53] 484 My Pearson’s correlation
analysis& ©| &8 %ich P gto] 0.05 v A48 B4
Hog oudchi #HI

# 2

1. H4 dixa ¥ Het XA TAT, PIC &
o dy

Hot #49] TAT %+ 64%48 ng/mL, PIC 5%
¥ 627113247 ng/mL °olem A4 dET9 TAT
FEE 28112 ng/mL, PIC ¥ %+ 2404%69.7 ng/mL
28 TATS PIC B #HY #AalA P 2ol v
& BAH ez onA F7HH ol ANTHP<O.0D. &
A A FAFa FH 2T Abelol TATSE PICS H|
e ovals Aolrt f10FHFig. 1, Table 2).

at

2. #egt pixtel =H ol mE TAT, PIC 2] vl@

W @aloljA 22 Yl g vy HlAAES
TAT ®E%¥ 70451 ng/ml, PIC B5%& 649.1 3428
ng/mbLellor AM¥ee] TAT S$EE 64143 ng/
ml, PIC ¥%% 5355%2236 ng/mLo2 TATS PIC &
¥ R el 9ulglE 2ol sk glsieh vl A Mg A
HAZte] TAT ¥E& 76,156 ng/ml, PIC $EE
7040+368.7 ng/mLeololen A¢te) TAT FEv 64F
45 ng/ml, PIC 55+ 5896+3089 ng/mLo& TATS}
PIC 2% % w2tel 9v] Qe Hel7} glo] sigde 23
Yol wE& 4 17 Aol AHTable 3).

3. Hg gixie| H2jof oiE H|R

vl x g4 T1-39] TAT $E+ 60%40 ng/mL,
PIC ¥5% 7328+381.1 ng/mLolen T4¢] TAT ¥%
£ 781457 ng/ml, PIC X+ 577812960 ng/mLo =
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Fig. 1. The concentrations of plasma thrombin-anti-
thrombin II(TAT)and plasmin-az-plasmin in-
hibitor complex(PIC) in control subjects and
patients with lung cancer (* p<0.05).

Table 2. The Concentration of Plasma TAT and
PIC and the Ratio between TAT and PIC
in Control Subjects and Cancer Patients.

Control subjects Cancer Patients P

TAT(ng/mL) 28%12 64148 <0.001
PIC(ng/ml)  2404%69.7 6271143247 <0001
TAT/PIC 0.012%0.004 0.0132:0.01 0.74

TATS PIC 25 F Tl gngle= 2ozt glsint
(Table 4). 1-I0, W79 TAT ¥ %+ 59+35 ng/mL,
PIC %=+ 768314982 ng/mL, IIl, ¥719] TAT 5%
£ 6.7160 ng/mL, PIC ¥%+ 566912729 ng/mL, IV
712 TAT ¥%¥ 81150 ng/mL, PIC FE+ 6949+
3696 ng/mL 25 TATS} PIC 2F A 2l ovidie
Zol7t K Table 4). YA Holzl Y& ¥ TAT %
& 59%49 ng/ml, PIC ¥ =+ 635.8+337.1 ng/mLo]
Aem fF Hol7b AUve 9 TAT wEE 85156
ng/mL, PIC ¥%E+ 669213589 ng/mLoZ TATs}
PIC 2% F F3e gnigle 2ol7l YUK Table 4).

4 dlaMzxel Exiel #H Mol Rfol mWE x|
W clxie] vlmel TAT % PIC 9 ol cixizie| A
o A

HAMEYS A €4 Holrt gl &3 s &
oA PT, aPTT, antithrombin-IlI+ 2% AA4H9) 9
o 29 2 D-dimery ¥ & 25 A &)
QA FrkEo] ARy & F3 BAEHO=E
oulgle Zbol7h gldrh Hek x| A TATS PIC A
ol = A #AA(r=011, p>006)7F Yo o] &3} o}
€ A¥E AR Alejdl = dw #AS it

Table 3. The Concentration of Plasma TAT and PIC and the Ratio between TAT and PIC in Patients with

Lung Cancer according to Histologic types.

Cell type No. TAT(ng/mL) PIC(ng/mL) TAT/PIC
Non-small cell cancer 50 70t51 649.1+342.8 0.013%0.011
Squamous cell 26 76%56 704,0*+368.6 0.014%0.013
Adenocarcinoma 22 64145 589.6+308.9 0.012%0.007
Large cell 2 47123 590.21+ 4425 0.009%0.003
Small cell lung cancer 12 64143 5355+ 223.6 0.012+0.007

Table 4. The Concentration of Plasma TAT and PIC and the Ratio between TAT and PIC in Patients with

Non—Small Cell Lung Cancer according to Stage and Metastasis.

No. TAT(ng/mL) PIC(ng/mL) TAT/PIC
T1-3 23 6.0+4.0 732.8%:381.1 0,011 £0.007
T4 27 78157 577.81296.0 0.014%0.011
Stage ] - Mia 13 59135 768.31498.2 0.010£0.006
b 19 6.716.0 555.9+272.9 0.014£0.011
v 18 8.1+50 694.9+369.6 0.015%0.011
Metastasis ( - ) 30 59%49 6358+337.1 0.011£0.006
Metastasis ( + ) 20 8556 669.2+358.9 0.015+0.013
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Plasmin- @ 2-plasmin inhibitor complex (PIC)& A
A g8Ae F sl Al plasmins} 19 A3
E4¢ az-plasmin inhibitore}e) B34 ¥F plas-
min®] FH, F d{4 gAY 8498 Hebstr] H9l
A&7} @k Plasmin® A4 AejollA] &4 @40] gl
plasminogen 2.2 ¥%& #8383 et plasminogen
activator(u-PA Z t-PA)ol 2j&] €48 &4 plasmin
o2 "' PICY ¥F wh3b7)E 12 Alzte] 3 7))
FEE A WA YEvh T FeA HFa S84
o] 43} 7| HE FF AE, Y AE 9 Uy ey
B #HEE u-PA S o 8487 2 g3 7179
gAglel g BA Ao BAHHE Reg I
7 M. Plasmin& laminin, fibronectin, proteoglycan
5 A29) 7)d(extracellular matrix)& £3sh= 715 S
7t B2 2] Eik(spread), M<$i(invasiveness) ¥ A
o)(metastsasis)ol 483t Hoz gald lomh?

FF 2AUWAAM HHia §3e BAsle B 3
Fo A& A=Y AL gy’ W
plasminogen activator®} 2-8-& < #3H= plasminogen
activator inhibitor(PAD& cytokine, EGF- 8 %9 A%
A4 R 28 Fol 28 % AW F YA
RoZ 4 om u-PAY 9% H4 £84e &
& AdAste] ¢ Az Hag Wolstn AN
o] A& A3t U4 A4 Hojd Fo§ I8
& e Aoz ¢ud e 3¢ 239 9 g2
PAI-1°] Z7}@cta gajd o,

Harpel$770] 99t @bl A PICTE AH4d, Aea
Y-HRFAEHNERG ng)A F718E Bustge
o B A4 st $72e) PIC 627143247 ng/mL
o2 A vz 9] PIC 2404169.7 ng/mLol )23}
onigles 78 Hiles HY #A 6241F 224
(35%)ell A A =T Bl3 PIC7F $71E %) o)™
A AR xole AT Gabazza$ o) ko] Al
7 T, O ¥ 7)) 8449 524%, 83710, IV 87)
#2be) 333% % 58%°)A PIC 3718 B33 BRu9
R L A =

#H TAT ¥ PICY| $% A8 238y Pyt ?
L 9A Ho¥e fFd WE oulg nuslgolt
A7 @l N 2 Y, Ho)d 2 932 Hojg
F5o W& AolHg AFE S+ Aok oW AR A
olg Awalz) sl W FAY Wz
(immunohistochemical stain) FAMHE 23 TAT 2 PIC
o] 2% 22 9 QH 2o W} ol e @
AW TAT ¥ PIC %ol #% 8ln 978 Bl 2
25994 TAT ¥ PICe] ©do] el vlx A
77} gasteletn Awdch

Botol A Gabazza$ & TAT ¢ PICY ®& 4@
#A(r=05; p<0.03)9} 7 FA4 8ol NF W3S
71 7 e AER Bastgovt B A7 M= TAT
o} PIC9] A# #A(r=0.11 p>0.06)7}F 8t o1& 2
e ARA S 99 g3 v de gAlsier #A)
glol F% AX, g4 ME ¢ Uy SE2RY B 5
¥ u-PA 5o 3 o|Fojrrt 71478 R E
F¥ 2o Al

AEHoR A #AA €% TAT L PIC & 2
Aol Yoz g g 2 HHa SuAY o
240 gl #xEs FAHo ¥9 31 P HHa
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Alterations of Coagulation and
Fibrinolysis System in Lung Cancer

Hyung Jung Kim, M.D., Eun Sook Kim, M.D.
Chul Min Ahn, M.D., Sung Kyu Kim, M.D.
Won Young Lee, MD. and Kyung Soon Song, M.D.*

Department of Internal Medicine and Clinical Pathology*,
Yonsei University, College of Medicine, Seoul, Korea

Kwang Joo Park, M.D.

Department of Internal Medicine,
Ajou University, College of Medicine, Suwon, Korea

Objectives : It is well known that malignant diseases
exhibit an increased propensity to clotting and fibrinolytic
aberrations and early detection of these hemostatic
alterations is very important for the rapid institution of
appropriate treatment of thromboembolic and hemor-
rhagic complications in patients with malignant disease.
The incidence of these abnormalities in lung cancer was
reported from 20% up to 95% according to various
investigators using different hemostatic parameters. We
measured the concentrations of plasma thrombin-
antithrombin III complex(TAT) and plasmin— @ »-plasmin
inhibitor complex(PIC), which are newly developed sen—
sitive molecular markers of coagulation and fibrinolysis
system respectively in patients with lung cancer and
determined the degree of these hemostatic abnormalities
according to the histologic types and different clinical
stages in patients with lung cancer.

Methods : We measured the concentrations of plasma
TAT and PIC in 62 patients with histologically confirmed
lung cancer, and we determined stage radiologically in
non-surgical patients and pathologically in surgical pa-
tients. The plasma TAT and PIC levels were assayed using
a solid phase enzyme immunoassay with Enzygnost-TAT
kit{Behringwerke, Marburg, Germany) and Enzygnost-PAP
kit{Behringwerke, Marburg, Germany), respectively.

Results : The concentrations of plasma TAT(6.8+4.8
ng/mL) and PIC(6443+3305 ng/mL) in patients with
lung cancer were significantly increased compared to
those of plasma TAT(2.8%+12 ng/ml) and PIC(2404t
69.7 ng/mL) in control subjects(p<0.05). The concen-
trations of plasma TAT and PIC in patients with lung
cancer were not different according to histologic types,
clinical stage and distant metastasis. There was no
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correlations between TAT and PIC(r=0.11, p > 0.05).
Conclusions : There was a subclinical activation of
coagulation and fibrinolysis system in patients with lung
cancer although they don’t have overt clinical evidences
of thromboembolism or hemorrhage. But there were no
different activation of coagulation and fibrinolysis system
according to histologic types and clinical stages.

Key Words : Thrombin-antithrombin I complex(TAT),
Plasmin- e-plasmin inhibitor complex
(PIC), Lung cancer.
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