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Investigation of Alpha 1-Proteinase Inhibitor in Serum and Specimen of
Lung Cancer Patients

Song Myung Kim, M.D.*, Sung Rae Cho, M.D.*, Jae Seong Lee, M.D.*, Sung Dal Park, M.D.*,
Gang Bae Huh, M.D.*, Hyeon Cheol Ha, M.D.*, Soo Hyeon Kim, M.D.*,
Man Ha Huh, M.D.™, Goo |l Kang, Ph.D.™*

Alpha 1-Proteinase inhibitor (PI) was known as a major protective enzyme against to excessive hy-
drolytic and proteolytic reaction. So, it was suggested that Alpha 1-PI may implicated in growth of
bronchogenic cancer.

This study was undertaken 1o investigate the role of Alpha 1-PI in local invasion of bronchogenic
cancer. Three groups of patients were studied; Preliminary research group of 15 bronchogenic cancer
patients, Main research group of 13 bronchogenic cancer patients and Normal control group of 10
nephrectomy dornor.

Serum Alpha 1-PI level was observed in each group of patients during pre-and postoperative days.
Pre-operative serum Alpha 1-PI level in preliminary research group (329.2 + 14.21 mg/dl)and main re-
search group (406.2 + 39.30 mg/dl) were higher than in normal control group(236.2 £ 19.55mg/dl) sig-
nificantly (p<0.005).

Serial Alpha 1-PI level in each group during pre-and postoperative days shows peaked at 3rd. pos-
toperative day in preliminary and main research group, thereafter decreased gradually.

According to AJCC classification, 13 main research lung cancer group patients were subdivided into
stage I(6cases, 46.2%), stage 11(2cases, 15.3%), stagelll(Scases, 38.5%). Serum Alpha 1-PI level in
stage I, and III cases of main research group was higher than in normal control group during whole
time course of research (p<0.05), and its level at 1 st., 5th., and 14th. postoperative day in stage III

was higher than in stage 1(p<0.1).
Protein amount, elastase and cathepsin G activity were analyzed quantitatively in tumor tissue, tum-
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or border tissue and non-tumor tissue, respectively, in main research group of lung cancer patients.
Protein amount in tumor-border tissue was higher than in tumor tissue (p<0.1), elastase activity show-
s highest level in tumor border tissue and elastase in tumor and tumor-border tissue was higher than
in non-tumor tissue (p<<0.005). Cathepsin G activity was highest in tumor tissue and progressively dec-
reased passing through tumor border and non-tumor tissue.

Immunohistochemical study for Alpha l-antitrypsin(A1AT) was carried out by ABC (avidin-biotin
peroxidase complex) method using Alpha-1 antitrypsin DAKO® to tumor tissues of 13 lung cancer
patients in main research group. 6 cases(46.2 %, squamous cell ca.; 5, adenocarcinoma; 1) of above 13

cases show positive immunoreactivity for A1AT.

In conclusion, alpha 1-PI and elastase are disclosed that have defined actions for lung cancer grow-

ing or spreading.

(Korean J Thoracic Cardiovas Surg 1993;27:364-73)

Key words : 1. Lung neoplasm
2. Alpha 1-proteinase Inhibitor
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Table 1. Clinical Research Material

Numb Sex
Research Group umber  Age P

of cases  (yrs) Male Female
Preliminary Research Group 15 58.6 13 2
(Bronchogenic cancer) (49-68)
Main Research Group 12 59.2 12 1
(Bronchogenic cancer) (40-75)
Normal Control Group 10 30.3 5 5
(Nephrectomy Donor) (22-40)

38 51.4 30 8

Wejdtel] Bylon] 9|2 /22 HY x4 33} 1S ¢
) AN Sofl Hsigch FAT) 138 F 6= 23
2] a2k elastase®} cathepsin G A&k A48 7 4}7) 9
3 ARG whEo] Y5 Basle] Fof 2Aw) Fobo) AA
oo} Feofobd FAANA 2 ol AR5} clastaes
=g FArsd et (Fig 1)
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Clinical Research Protocol

Adm. Op. Postoperative Days

vy »r N\
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Day 1123|415 (6]7 (89|14

'T~ T

i3 T @ T @ T @
A : Freezing surgical specimen In main research group

> A T ) OB

Fig 1. Ascheme representing thewhole time course of re-
search. Arrow indicates the time of blood sampling.

4 ;Prellminary research group, {};Main research group, 1
Normal control group.
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150mM NaCl, SmM CaCl: buffer 100 ul) o sample-2 10
w# @, 7129l SANA (N-Succinyl-Ala-Ala-Ala-P-Nit-
roanilide)& <& X% 03mMe] HEF A&k A3}
F, 37C9A 15087 kg A7) ©}L Titertek Multiskan
Spectrophotometer (MCC/340, Flow laboratoriesAh)& ©]
2-3}e] &% nitroanilide?] #F-E 405nmollA FFE=E
ol Eh HHEE 245t

7) Cathepsin G §4 HAx &3

A Fo) A4S S pH 7322 24 wkg £l
TN} of] A]of -5 10,11 I 7142l SANAE dAek 37Ce
A 15087} ug x|#] t}L Titertek Multiskan Spectro-
photometer (MCC/340, Flow LaboratoriesA}, Finland)&
o]-g3ld, #2]¥ nitroanilide®] °F& 405nmol A FZx
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oAn] TARE, F AT AN 2T e A LA
AE3F AW A] Alpha 1-PIX-E AAMslch A=
T 236.2>19.55mg/dl o]l o, dju] ZAES 329.2>14.
2l mg/dl elglevt F AT 7H Fol vsten
406,2>118.62mg/dl olglct. AA} dzFel vz F AF
T3} o] AFFA BAAQ felde] ek (T-
able 2, Fig. 2, p<0.005)

-

2. FEXF 4 A1t F Alpha 1-PIX|2| H35}

o

du|F& % A FA_E ¥A Alpha |-PIX& 329.6>
1421 mg/dle] Sl 3, % FAle FEAE} 47t S
364.5>28.5mg/dlo]™, 5 F Al 143} 3del= 41782
29.87 mg/d19} 487.4>27.53 mg/dI2A] & A| 3UA ] F
TAe) m@Elal £ A S5, 7, 14dell = A} sk &
A& Hgom 1 2R A& 7tz 443.1 225.76 mg/dl, 420.0
>26.45mg/dl, 375>26.2mg/dI*1glt}. F AT A
AF% ve} 7o) =% A Alpha |-PIX] & 406.2>32.9mg/
dio) 2, % 2U-& 355.5>28.82mg/d1ZA] oln)FH =
wheh o) FAatoln] A o 2T FAHA SR dA
34 ZHAaslg o (p<0.01), % Al 1Y 3doll= A5
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Table 2. Serum levels of Alphal-Proteinase Inhibitor in Pre-
liminary and Main Research of Lung Cancer Patients

Number Alphal-Proteinase Inhibitor
Group

of cases (Mean =+ SE, mg/dl)
Preliminary Research
Brochogenic Cancer 15 329.2 £ 14.21*
Squamous cell Ca. 9 3119 £9.72
Small cell Ca. 1 350
Adenocarcinoma 4 323.5 +£49.50
Adenosquamous cell Ca. 1 290
Main Research
Brochogenic Cancer 13 406.2 + 118.62*
Squamous cell Ca. 8 400.0 £ 1183
Small cell Ca. 2 440.0 =40
Adenocarcinoma 1 600
Large cell Ca. 1 350
Adenosquamous cell Ca. 1 250
Normal Contrrol
Nephrectomy Donor 10 236.2 +19.55*

*; p<0.005 Main and Preliminary Research vs. Normal control group

500 * p<0.005
N ( § p<0.005
g
o ]
= 400 7
< /
[ S
0 = -
8 %
£ G 300 / 7
L E 7
o~ 7 / R
o / / 77] 7
5wl nnnp
< ~ /
<% 7
< A / 7

//
100
Preliminary Main Research Normat Conirol
Group Group Group

Fig 2. Serum levels of Alphal-Proteinase Inhibitor in Prelimi-
nary and Main Research Group of Lung Cancer Patients. *; p<
0.005 Preliminary Research vs. Normal control group. § ;p<0.
005, Main vs. Normal control group.

3} 404.3>23.17mg/dI$} 515.4>17.66mg/dIZA] #] 3Y
e HuA 6 =23tgdet. £ v A 34X = A4
8tz gl f-elAdo] Qllth(p<0.01). =& F A 5U 3 7
= plateauE A3t 2z} 504>20.5mg/dle} 501.5>20.
98 mg/dle] 132, thA] Al 14 el = k7t 3175l 459.1>
25.35mg/dlz A=A AL 2T g5 AF
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Table 3. Serum levels of Alphai-Proteinase Inhibitor in Pre and Post operative courses of each group (mean + SE, mg/dl)

1994,27:364-73

Imm, Post operative day
Pre-op.
post-op 1 k3 L) £7 14
Preliminary Research 329.6 364.5 417.8 4874 443.1 420.0 375.0
Bronchogenic Ca. + 1421 + 28.50 +29.87 +27.53 +25.76 +26.45 + 26.20
Main Research* 406.2 355.5 404.3 515.4 504.0 501.5 459.1
Bronchogenic Ca. + 329 +28.82 *23.17 +17.66 +20.5 +20.98 +25.35
Normal Control* 236.2 217.8 263.4 353.6 361.1 306.9 245.5
Nephrectomy Dornor +19.55 +13.94 +23.79 +20.79 +11.45 +12.31 +14.23
*;p<0.005 Main Research vs. Normal Control group
Table 4. Serum levels of Alphal-Proteinase Inhibitor in Main Research Lung Cancer group (mean + SE, mg/dl}
Iphal-Protei ibi
AJCCS Number Alphal-Proteinase Inhibitor
TNM of Imm. Post-operative days
Pre-op
Stage Cases Post-op i1 §3 45 §7 414
* 6 345 £ 483 30543503  354+38.17 493.3+29.6 3867334 500398 4041 £16.5
I 2 430 391 410 460 450 415 600
I (a+b)* 5 479+394 4141416 4584t 16.1 548 £+ 21.6 530+224 5284252 50751424

Normal* Control 10

236.2+19.55 217:8 £13.94 263.4+23.79 535.6+20.79 361.1 +11.45 3069 +12.31 245.5+14.23

Total 406.2 £32.9 3555+ 2882 4043+£23.17 515.5+17.66

504 +20.5 501.5+20.98 459.1 2535

*;p<0.05, Stage I and II vs. normal control group.
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Fig 3. Seurm levels of Alphal-Proteinase Inhibitor In Pre and
Post-operative conurese of each group(mean+SE). *;p<0.1,
Pre-op. vs. immediate post-op. Alphal-Pl level in main research
group. § ;p<0.1, Pre-op. vs. 3rd. post-op day’s Alphal-PI level
in main research group.

Alpha 1-PIx]¢] W3}i= $<4L 236.2>19.55mg/dIo]
F FEAF 2178213.94mg/dIR 125% ZFAaskel e
$E F A 1,3, 59717 FAsA AEste] 42 26342

T :p<0.1, Stage I vs. Stage I1I1(a+b)

23.79mg/dl, 353,6>20.79mg/dl, 361.1=>11.45mg/dI &
56 ol T Al 74T 14 o)) = H =} 317}
o] z}z} 306.9 + 12.31 mg/dI®} 245.5>14.23 mg/dlZA] v}
elyte} (Table 3, Fig. 3).

3. H 2t 2K}l Cancer stagingT} Alpha 1-PI12| F=&H
= B3}
ZF AFTo] AJCCSE-Foll 2% TNM staging® Alpha

1-PIA 3 7AALE E-A )5} (Table 4). Al 17] s sto] 132
Z 6| 2 46.1 %)l 3, A 27] Hdo] 28 E 15.4%°) 2,
A 37] #Hgto] 52 = 38.5%0lr} A 17] #HHS = A
345>483 mg/dlo) 5l 2L &2 F ZHAste] 305>35.03 mg/
dle]delzt 5 A 193} A 3Y 6l 354> 38.17mg/dI}
493.3>29.6mg/dIE T% A 7U) 500>39.8mg/dIE 3
Fix]ol] =gt & 5o Al 14 thA] 3o 404>
16.5mg/dl olsich. A<t &=} Al 37|+ lagt HIbS 33t
Aoz BF $E7bsd Ak £ 470>39.4mg/
dl o]9l® Alpha I-PIXE FE2F 7haste] 4142416
mg/dle)d et £ 5 Al 1Y, 3U7HA] Frske] 7zt
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Table 5. Positive rate of Immunohistochemical staining for Alphal-Proteinase Inhibitor in Lung Cancer tissue

Number

AJCCS

of Case Sex Age Diagnosis TNM Stage Operation Tumor
1 M 63 Lung Ca. Lt. CI [1(210) Pneumonectomy -
2 M 63 Lung Ca. LUL. C] 1(200) Lobectomy +
3 M 40 Lung Ca. RUL. CI 1(200) Lobectomy -
4 M 45 Lung Ca. Rt. Cli 1116(420) Pneumonectoy +
S M 55 Lung Ca. Rt. C2 111b(430) Pneumonectomy -
6 M 41 Lung Ca. Lt. C1 I1a(310) Pneumonectomy -
7 M 64 Lung Ca. Rt. C2 111b(430) Pneumonectomy -
8 M 57 Lung Ca. LLL. C5 1(200) Lobectomy -
9 M 70 Lung Ca. Rt. C4 1a(310) Pneumonectomy -
10 M 75 Lung Ca. LLL. CI 1(200) Lobectomy +
11 M 69 Lung Ca. Lt. Cl 11(210) Pneumonetomy +
12 F 63 Lung Ca. RLL. C!} 1(200) Lobectomy +
13 M 65 Lung Ca. Rt. C3 1(200) Wedge Resection +
59110.69 46.2%
Lt:Left, Rt:Right, LUL:Left upper lobe, LLL:Left lower lobe, RUL:Right upper lobe, RLL:Right lower lobe, C1:squamous cell Ca.,

C2:small cell Ca.. C3:adenocarcinoma, C4:large cell Ca.,

458.4>16.1 mg/dl, 548>21.6mg/d1Z ﬂsziloﬂ el &
T& % A 593 740 plateau & FAZ F A 14 =
507.5>42.4mg/dIZ 7}Adt= S vebi el Ak o
Z7ol vlsle] Hsk Al 17] A 3719 FEAF A A
ol 28] Alpha 1-P1x]2] zlo]ell= f-2Ale] el =9l or
(P<0.05), Al 17]e} A|37] Abeloll = & F Al 19, 59
233 14 EAEH o2 Fog Aolrt A H
o} =3 A 17] e AS A vlE T F Al 14
Aol = EAIEHH 22 Feolgtato]= gl (Table 4, Fig.
4).

4 Tiot =5 EEo| WA Shetein ZAL 22}
F ATl 139 %4] Alpha 1-PI2} We] 2% 33

g AL AAE AT 62 (46.2 %)) FA o2 vhebt
o0 o)3 58+ squamous cell carcinomadl 2™ 1#+= Al
o) st} (Table 5, Fig 5).

5 mQt xX|o| Cidi2t ElastaseZ A2} Cathepsin G&
A BAMT EX Z 7} (Table 6, Fig. 6).

)

AAb b 229 whulake 29mg/dle] i, Fgt =AW
ol 3.62>0.2991 mg/dIZ Aol vl A ke d
ghe] AA ¥ bz Bl & 4.99220.5376mg/dl °|
om otzA o) 4] Wojxl H 2A oA 4.867>0.2317mg/
diZ Jehyr}.

C5:adenosquamous cell Ca.

a 700 | o S\ags_l ar:.mgn n, QSlage Wath), ¥ Normat contror |

5 e ,,, -
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o 600
£ g T i .
a E i A S
V(;'j 8 500 1} / R - ]]‘\ V
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< 4 o .
=3 O 400 e s
5 2
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g T\\ - T \‘\

— .
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28 ¥\X// 2
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Fig 4. Serum levels of Alphal-Proteinase Inhibitor in Main
Research Lung Cancer group and Normal Control group
(mean+SE, mg/ml). *;<0.05, Stage I vs. normal control group.
9 :p<0.1, Stage 111(a+b) vs. normal control group.

2) ElastaseZ 4~ M T

A # Z2] 9] elastase™ A == 0. 323 uM/mg/hre] gL
doF 22 0.97020.1375 xM/mg/hr o]} o= s} A A)
Z7 | AE 1.02220.1453 uM/mg/hro] 3. getell 4] Al
7} e F9E ARFZ AN A& 0.528>0.2049 uM/mg/ hr
2 viepyte}

3) Cathepsin G 4~ AT

A #22)9] Cathepsin G 4 A EE 2107 uM/
mg/hr o]l 32, #gF =28 1.478>0.3927 uM/mg/hr o)<
o, et AA 2A A= 0.79220.4217 uM/mg/ hro) 3L
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Fig 5. Microscpic findings following immunohistochemical

staining in main research group. A. Tumor cells of squamous
cell carcinoma show posiitive immunoreactivity for Alpha 1-antit-
sypsin. B. Tumor cells of adenocarcinoma show positive immun-
oreactivity for Alpha l-autitrypsin. €. The non-neophastic par-
enchyme of lung shows no immunoreactivity for Alphal-antit-

sypsin

Table 6. Quantitative analysis of Protein amount, Elastase and Cathepsin G activity in Tumor containing tissue (mean + SE)

Control’ No. Tumor Tumor border Non-tumor
Protein (mg/dl) 2.900 6 3.620* + 0.29N 4992 + 0.5379 4.867* +0.2317
Elastase (uM/mg/hr) 0.323 6 0.970§ +0.1375 1.022 £ 0.1453 0.528 § +0.2049
2.107 6 1.478 + 0.3927 0.792 £ 0.4217 0.528 £+ 0.3036

Cathepsin G (uM/mg/hr)

*,p<01 tumor vs. non-tumor tissue in protein amount.

FH gtell Al Molxl FARE AR ZEA A= 0.528>0.3036 4
M/mg/hr2 vhebtel.

&

K

7FEA 3)7) o) o) 3hel #hxbel ¥ A F oA Alpha 1-P
27k /A3 F2 AL WA 2 AE Aes
Alpha 1-PI®} :ﬂ]7]&‘~4> DAV FRY S gjgt -
= A3 AgEo] HE g AL Bopr)d 2t
Alpha 1-P12} sijghe] 44y, ghA| o] Az 0 2 9] o]3)

[o

§ : p<<0.005 tumor vs. non-tumor tissue in elstase activity

714,58 vho] 7)Ao P E AT 9 AR E3l Q)
= AlA o).

1974\ Harris Y2 #|¢t 82} 7398 gjate g z=x)s}
2] 252} Alpha 1-antitrypsin 2 AL Al 3t A AF
2Tl wle] {ol§ S AdaS B3 Aol gt
Alpha 1-PI7}Fe] =F2 2= A1zfel 71 o) 1% 1981
Sehested”9} 19873 X9 Mohan SVo] «do)o] B gk
LT =3

A2 1988 AE3 599 Ryl dFH upe} 2
o] 4<%} Alpha 1-PIe] th ) 78 o] x| =}e] HA
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Fig 6. Quantitave analysis of Protein, Elastase and Carthep-
sin G activity in tumor containing tissue (mean+SE). *; p<0.1,
tumor vs. tumor border tissue in Protein amount. § ;p<<0.005
tumor border vs. non-tumor tissue in Elastase activity.
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