ol gk 2813 =] @ A46E Al 65 1994

sl okgbatel A ZAH H WAL F T2 thel 7o)
NK &4 %] W3}

A g a o el s g ad

ojoj - UMW - B F YW -0l¥d

A E

o4 Fok Al wHogr ol AY I BE
x5l o8 Ag=|o] ghovt opax Fobe] WA
Hrlsae] AuaAs g4 WA gn 9
t}, Ad A Z (natural killer cell; ¢] 3 NK& <)
+ 8<lel 743} (prior sensitization) §lc] £ EE
B 5he 8-S P ALE @AY Fokol AF A
4 7+4] (immune surveillance) 2] 12 4¢¢ & 7oz
F&5 e, ALY 4HE 23 T4 Ao
£ A ke F88 98e @, FEAYEAA
£ NK 8427} 2hass] Sokel Gl e} gobdct
3 23g vl glep-e,

o #Abe] AF A4 A7lel vid gAY el
2l NK #4571 2o, o] AYHF§ 4o A=
7t 2tz e Yo, sgk Aol s g Y
ol Hgtza e NK 84571 A3 2ol w3l
of 7haso] Qlge] varE €l gled]*", NK $4 %
S} #ale] o] 47 et AniAlel ek d7elA Lin
0 44 Al 1 97] sisk bl NK 8457 7
7elell vldl Zraslel glolovt, 2AA sAAE Fol
€ Azl fAEHA B EEdm, A 294 o4
NK $4=7F Zasidetae Lusldi] NK #4459
A&AQ] 7ol ok AEEH, oAF Y YU 75
Ag Febsled] 43 2B & 4 0E Helgtn
Aotodct, AdBAe FAH HAASE T AFo} o
£ A F el vla] vig Sy B35 A Y7 =}
53 AFEEE 25% H5o HH3lng 54 39 %4
g shotdle] ol Fob P Ao R GlAbE = xbE A

d 01993y 8€ 304
% ¥ 19934 114 304

Wt AFAL Ryt aE A, Adg 27
off W7dsto] ofell whE H A & F 34 ot YA
AEEL el 2 =52 T F UE Aoz 4
7t

ole A At T Mg o2 st A XA A4
Ag AFel g2yl FH72 NK SA4=E v]asled
TA A ZAsE 3 gt o e HhE Ao
24 Hskef Wel el d7ehed =38 Fa, ¥R
9 47zl w NK 8452 ¥shs dasle] o
4 ARBAE shedsta ojFle] #Ae oFFE ul
ko] 271 Al wkel] Al AR o] 84 + EA
e AE dotrnA ste] £ ATE AP,

et 3 e
Lo &

19911 129 5-8] 19924 8= dAlhsta o 2y
o Anaks o] WYsted Ay siter Azky
FA%5 8ok ateyel) WA R, B WAANE
F & BAe) glu, ohE Wby Agle] glow, o
2ol 704 e]ste]wiAl ¥-FE (performance status) 7}
ECOG 71 H2 o3l 212 34 HAAe& 13
e F B Yol gln, 445 R o4 34
Aol shesiddd 22418 e g, dzFe
B 40009 ARG A4S A4z stgt,

2.9 4

AR 4 A3 44 ¥ 159, 144, 3
AY, 2% 3AY D02 F2YAE AN ¥ vy
F& #2)5ld DUTe NK $45F 359 B4
L ECE-LY
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1) §EY w3 el g

G 8% A e 4 949 ol dula A &
gh2E FAZIZ o2 PHEE Y5t RPMI 1640
vz 2 1l 15 848l 11 ¥]§¢] Ficoll-Hypaque
(1.77 g/ml: Pharmacia Fine Chemicals, Piscataway,
NJ, US.A)ell 8% v]FHsts 444 (density gra-
dient centrifugation, 500 g, 30%) 2.2 clall7§& 23
sk, £l ¢ el 7§ RPMI 1640 vix) & 23 413
3qlct, .

2) NK #4452 &%

3 A A X (target cel) £+ NKeoll Z44o] &
K562 4| ¥ (human chronic myelogenous leukemia,
ATCC CCL243) & A}-8-3lod 4A]2} S'Cr W}l o 8 %
A X 54 (% cytotoxicity) & A4 sldt, sosid F
A A X (effector cell) ol Hx ¥l 979} TAMTE
trypan blue A4 v A o 2 7JAl3led Aol3le Al X7}
95% ol A4ql-& #eld ¥ 1x10° 7iel BH A X 1.01
mCi/ml&] Na, 5*CrQ, (New England Nuclear, Bos-
ton, MA, U.S.A) 10ml (100 uCiy& #~rlsle 37C 4
Zel| 4] 1417k 30+t E2 ¥ (labelling) § ¥ 33] A
A3t} ole] A FEAE I E A A X (effector
cell : target cell ratio; E: T ratio)& 12.5:1, 25:
1, 50 1% 3l FEMAEY 1x10712) ZR A Xl uf
FNg dol 7tz 0.1mlE wF 3 96 well round
bottomed microtiter plate (Corning, NY, U.S.A)ol
gl ol 5% CO,, 37ColA 4417} Fob W% § 10
¥+ 5 dAEEEe AEAE 2 wellZH 50 uld
3 3} o gamma counter (Packard Instrument Inc.
IL, US.A)E 9Absg 3381, o= #'Cre Apdw
% (spontaneous release)-¢ 437 #3td FHAZ
7t Eo] YA @ wWddnte AR, Adde
(maximal release) & %2717 ##A 0.25% triton
X-100(Sigma Chemical Co., St. Louis, MO, US.A) &
ALg3tglen, aoiutdel 10% o4l A4+ AAE
Aol A Asgrt, % ALEAL ohge] Sz A
Ardtglen], 2E AL 7 HAlY 3 wellel] 5344
(triplicate) 8ted — % F3k-& # 3o},

% cytotoxicity

. experimental release—spontaneous release
maximal release—spontaneous release

x100(%)

3) BAatE 4o
248" 248 Student's t-testd o] €34y p<
0.05%] 745 f-o A4 AAFAC,

-] o
1. ch4tExtel o4 R

A HAHRERL 2200 9] AHE-EE 42~T04 (FAAH
5841) A, AL At 1700, Azt 4ol i, sgke] =
2y HgAeieh 1200, A 6o, AHB A 14,
HAZE 1ofl, ARG 2AT, e A 175
of, Al 11 7] 6o, #| MA 7] 11}, A= d3d+
EE 25~634| (Fohadnd 424)d e, 4 dal 25
o, oz} 15 ek,

2. sigh gXle] SXH MAUHE He| NK $4=

S A trgdel HF NK A=+ A #2137
29.0+14.9%, A7 H=2F 37.81+25.5% 0.8 wHi #
2AF9] NK #4571 A3dz2Fe NK 342 vish
of BASE e 2 fof3tAl Yekeh(p<0.05), A st
#ale] 2y wE NK 45+ v 4AZwY
30.2+13.1%, 4AEH 16.319.6% 8 FA o
2 5o Aol glola, ¥rlol BE NK 4=+ A
I o I =7 28.7£15.9%, # IMA #H7] 29.2+
11.4%2 2% 2ol 7t gigic}(Table 1),

3. 2X3 wExe *2| NK 45| W3
AH 22619 FxoA ZAH HAANE Fo| HF
Table 1. NK Activity of Peripheral Blood Mononu-

clear Cells in Patients with Lung Cancer and
Healthy Control

No. of Cases NK Activity
Control 40 37.8+25.5
Lung Cancer 22 29.0+14.9"
Histology
Non-small cell 20 30.2+13.1
Small cell 2 16.3+ 9.6
Stage
ITand I 11 28.7+15.9
1A 11 29.2+11.4

*p<0.05 compared with control
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NK SA45E £% 15 Fof 10a, 1744 F 114, 374
QA & geflolld A= LA, FA BAllA FE F9
HE NK SAEE 40.5+21.1%% &5 A9 29.0%
14.9%cl vl3led EAIGHo 2 Fo5tA Frishalct
(p<0.05) (Table 2), 4% ¥ 71zl ut® %F NK
gAEE vl £4 1F FolE 32.1+12.2%, HY
% 37.9+22.2%, /MY ¥ 39.2420.1% 24 ¢ 15
ol 44 Aol vlated Foldt zelsl Yot £F
1Y Fole 44 Ay FAGH o2 Fo3HA 7}

Table 2. Change of NK Activity of Peripheral Blood
Mononuclear Cells in Patients with Lung
Cancer after Curative Surgery

No. of Cases NK Activity

Before Surgery 22 29.0+14.9

After Surgery 22 40.7+£20.7*
1 Week 10 31.1%+ 9.6
1 Month 11 46.9+21.1*
3 Months 9 39.2420.1

*p<0.05 compared with before surgery

75

o
o
1

/

NK activity (%)

N
n
1 o

0

Preop POD 1 week

Fig. 1. Changes in NK activity of peripheral blood
mononuclear cells in patients with lung cancer 1
week after operation.

35 ch(p<0.05) (Table 2),

HAA S F 2 Hxe] NK g4dx9 Hete 28e
2 Jehdic}(Fig. 1-4). ¢ %9 NK #4d=7t
& A3} ol msted 10% o)A WEhe A%F Snlle W
stz o] FAY X = Aol NK &4=9f W3hE
2438 Ax NK $#45% $F 1F F 10d0F 74
(70.0%) 14 Z7halela, 264 (20.0%)004 22319
oud, 1Y Felle 11605 37} 80 (72.7%), #4 2
ol (18.2%), 3MNY Foll& 915 F7} 6o (66.7%), #
£ 2001(22.2%) & 4% 13 3 DI Fol 70% 144
Bt A NK B4%71 Fohebdct, = 7iele 94
Astel NK B4 29 ARdAE #4248 5¢ A
o] NK @457} 52.8%04 4% 144 Fol 34.2%=2
4% lele £4 2049 & 24 o A elsh Asks
e}, 44 HFol NK 457 ¢ Axct F71shsd
o1} o| &g 2477k Fb ohAl 24T B2} 24 §
o, ol F A= % A 40.9%A 4€ 1F
Zoll 50.0%2 Zvisladebt Y F 41.1%, 34
% 31.8%% 24T lele £¢ 1Y F Fdol7 AR

100
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70‘-
60-:
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o
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10+

0 T T
Preop POD 4 weeks
Fig. 2. Changes in NK activity of peripheral blood

mononuclear cells in patients with lung cancer 4
weeks after operation.
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Fig. 3. Changes in NK activity of peripheral blood
mononuclear cells in patients with lung cancer
12 weeks after operation.

3,
3 oF

Fopoll g gzl FAGGn deiA e NK
AZe FUol o3 Aol A4F Fogoll thald F24
Holnx Y AXFAE Bolwul'™®, T A2} H
HE AN E EAST FoF A= e FEE
Y RE FHY FEAME AT YA E Boe
o] otk o #=}e] A Aol v]Fle] G2 YA
g2 NK 457 %2 ez 44a e
H*-1n, NK $4 5 hef waAzie F o5 AduA
+ otz A=A ekskel, Holmes 508 hghale) &
o] ohE NK Al29 45§ o471 fAlg A
=7t NK 459 st AunAst gle Res
Bo} otghatol 4 NK 4 =9 7h4el 4l AU
A A A} ol eh e 2, 29 NK $4 =9
a1 e g+ FYH NK A 22| sequestration, &
A A 2 12~20 = prostaglandin 59 o AjQl=}ri~2eg]

100
90 -
80
70
60 -
50 -

40

30 +

NK activity (%)

T ¥ ¥ L |
Preop 1 4 12
POD(weeks)
Fig. 4. Changes in NK activity of peripheral blood
mononuclear cells in patients with lung cancer
after operation.

A&, NK A2 §40x Aol 45| A sln
U,

A @AM E ryged 3l dgkza e NK
A=} A7 2ol vl Fted vt )7l Aol o
g 7ol AEr Aol Rasgrin akzi ol
A NK 459 244 2734-L Ak AwAgt
Y F 3o F48 ARE o] 8H F Yoke 7154
o] 215 v} glom, Pitchenik $19¢ satsixte] 7|
TR EA Y bel2] NK 845 % interleukin-2
o] g7t AR zFol vld Foka§ s A
A ZA A Y cha-Fo] NK #4459 S0 dgte] 2
T Y dFEFZ =58 F 4 dokn oo, =@
NK #4=9 Ax=<] 442 glxt Uchida 5**¢
dt@alol A Hxgel Yo A7l T Nt
A e 47 el ARDAE $4T A Aol
AR &ale] 514 GEFo] Aol g §alol
e FREE LA oo £¢ £ dEF S
A 37" 4 v F4aec),
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AT AY A ol d 2A A dAlve Ao 2
28 a9 Py NK 845+ 29.0+14.9%2 4
P27 37.8+£25.5% Rt} 254 Poton), 4%
FollE 40.7+20.7% 2 Z7}5le] A7z 2o}
Al s9lch, % A Fol= NK #4571 ¢ Aol
& Fasvzn shed, ¥ dFAFdelAE 5 15
Fo| W NK 4 5+ 45 A4 2] 7k gldeh, 23
U 44 1Y Fole 46.9+21.1%E #2484 F713)
R, Y Folx 39.2420.1% 2 FA=UY, F%
A Fol NK A =7} Zt4she 714 tiste] Pollock
T NK A28 AL 2t NK AA 4 Z wfjFo] o]
2t NK Al 2o gt A=l 54 dFolztn F43
Aok, 2ol AAFE AAE Qe HAH o FAF
cedx, shHAY F3 2 5 F 59 oY &
AE AH $F, ¢ 39 55 502 9Fd galy
HAIAE 7L 5 Ao A2 82 5] uFol
¢ 15 F 3T NK 84571 $718kr) fodd Ao
2 %50 99 ofe] sbx] $47) oA o] 5Eu of 2
Frt A£8FE AL R Bl

NK &4 5ol J3& 5= o8 714 24%F F4°
oo AW NK 455 4A7e 2o ¢
214 ek, ol NK A xol nlx|& of ol th3}od
E Egto] glo}, 7R o g Foo] 7| Aol ulild
& U, ol Z gl HAETNAMZA} Fobsta,
AL NK 3425 2354 A3 wlidolebn
B35 Qs Tollerud 549& Fdxtel Lz
dAlo] NK AE4-2} vjgo] vjFdatel vl Ha,
ol Hell F& o] glovt Wl v FAAA 7oA
= NK Al 271 Aot 2 w3l of#{dt NK Al 24
o] kAl Frart FAAAY & A AP
Aol glg Aeletx stgdet, 18} NK AL 4
=+ NK Al249 ofdal 7t4sts =eba] Phillips
5302 Fodgko] vl-$ B2 (8 79 pack year) A}gtol]
A wtzgeld cla7-9) NK #4457 dgkey} ol
Fdzko] A2 Aol vlFAAL} Akl 7} gldnha 3}
gk, 44 F9 F9do] NK &4 x2] Frlo] 7457
£ el g 7 dE A8 5w AL Az
Toll A Fodod ol whE NK F4 =9 Aol7} siiqhsba)
o4 sigteg <¢ld NK &5 zhiol nls) o
o228 Folo g ol NK Al2e| 3 Aele o Fof
E dz A& sfn®, Azxpgol #HghskatolA

Fdod ol wg NK #4950l §98 atol7} glail
ull ol (data not shown), 4% % NK ¥459 &7}
7t Fad drinke] dsfoleln Wy ojglm, NK o4
A7} s AV Babe] AubAql madAbe) st £ 5
ez 3334, ofF sty 44 ¥ NK g4 =
2| Frt7l A& sl st e NK 845
s} #A) Aol Aol NK #4529 oA wt F7Qa)
A HBE FAYGe] 2fo] F Ao Az

Tl 4 Foll Rxdog ot sty = what
AAEE e Aol AER U FSFE 44 4 )
o}, 3t speka o] S cisplating A | d of B o]
A7 NK A EE Za47le Aoz odais gl
RH AN EE NK 455 HdA]7)ed &
8 ZAMEHOL FAFE T o 450} go] 4
gota 3eb Saijo 5°4¢ NK %l ADCCE A&
of 25 FHE 23] AlFEA 3~4FH SHg o]
+dl, kA4l =i (stabilized disease) ¥z} 2 o] %
o Aade] X2 &2k, APA 9 (progres-
sive disease) £+ ol ¥ 7} Y& e P4 57} 3%
HA Fgctn o], AP Aol NK 2
ADCCt of| FelAt2 o|8d 4+ rha dgrt, =3¢
Braun 5°9& &etAlFe] & NK #4529 #H3le 3ot
Aol FHebe AAC g 8 A NK 459 3
gio] glofAl, & Mol NK B4 =7} 2489 A9
o detA T 3 450 FoRiA AE Aol #
A=zt Aol A4 s F Y7} Pasgdey
I 2nsge, Az 52 ofelqt J %L g wlA s
7] st ¢ F FUFEARE P = A
ol Adol|, WAAAEE B A A E A% A,
v AR FE F L 4F Fo] NK 345 & 243
ek,

EAdTe d3R oz Adslo A dreA 5
F A7 Aoz daE Aole A HAef glo] ¥
Mg A 3led NK $AEE 349 &0, 4a4o7&
shzlal 4 F Aol Byl Fhabe] ch¥-Fo| Aub4]
A, Bv 2 A% A3 w2y g9 NK %
HE7L A Aol vl A dolA et +F 17 F4
¥ NK 8457 54 A9 8450 vjsle 9%
F7he ol b Al M 450 WsE va
8 £ A3 3o E AYstne 25 FHE} 10% o)A
71, e UIY 3o $Aisr 45 ded %
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48 led€ 5 204 Fol F4l o A o]7} 8els
for, ¢ 17 NK #4271 +¢ AL F743)
Fovt Y o 3N F oA AEd 1 FF VN
Y F FAolt glsdet, £ A7 A #24 of
F7F S48 BA dn, 7 F Y o4 233 o7}
9ol 2 o] F F AW =& UAFV2Y Helr}t gald
a7t el kA ¢47] wiFoll NK g4 =9 7|
el FAo] AYAY o Fla} e Ay Y 4AH
o] kel A L2 AEH 7h5Ael glete ABE W
7l oldet, B8 4 Foll F7H5 Ao} 4] wobal
NK #8457} sk=A] A4 Axake] A3eba 27+ o
Wi, o) Ade ol dAdes dsbsln 22 A
o3 AR 7FFAHE AE FE Ut et AA
dgel A NK #4=9 A71Hl 34347 829 o
AA o ke AR ClF 2 dAGEd 28E F
4 A& Aoz Y7sie, NK 8457} ¥ty ol F
AAEZA o &2 4 deA 9 75 Aol dsiA &t
$AE Aoz ArA FAHFAL AYsle] ¥ HS
7h At A zsio] A A Al FrRAel AP
At

2 o

|3 I NK AZ& dgbatoll 4] Fokol il HA 74
oA 13k 4Eg fon oA gled, sty
NK $4 5+ Az Fel vdte] 7tdslo} gt B
29 ¥k gtk NK 845+ 243 ddAee &
T Auo} Fohsta] b Alote] ALY oA ghadie
2 NK 4 =71 de) A efs, ofF o Adg &
el F48 AR | 4 deke 2us) e, A
& AYgH o2 H @At TAH FAg AL &
244 ghe)79] NK $4 =& vlaste] dxle] wid 4}
e HEE FAsn, 4 JiA 9 dfgl
A2 7leA€ gebstaal B AFE A gsigc,

U | UuA dodez Adse FAH YA
Ak Al 2240 F HJAlo 2 3t S& HE HA
22 g2y ghalFe NK $4 =5 &89, ¢
23NYE ANetd wd-7E Yol ofd, Na®
CrO.2 $A3 3 K562 A28 EH AL 2 sl 447}
¢ WA F AEAE Halod RejE bee 34
& ¥ % cytotoxicity & AAstgch, Ay AR FE

AR EHA R 50 1004 K624 £ %
cytotoxicity 2 ¥4 gt

s

1) AA 449 25 A NK S45+= 29.0+
14.9% 2 A A7 a7 38.8+25.5%ek ul8] fol3)
A ke, sigke] =AY 9 yrd bel g 2t
ol & §isdeh,

2) AA gAellA 44 AAE 9 NK B4=&
40.7120.7%2A € A9 29.0114.9%0) vlsle] ¥
Aetd o g §olaA Sl

3) % ¥ 7|7e] W& NK 45+ 15 31.1+
9.6%, 144 46.9+21.1%, 314 39.2+20.1%24,
¢ N9 Fol 7 Axr FALFH g Fo3A &
7Fat 4ot

4) € A9 NK 8457} 52.8%04 ¢ 144
Foll 34.2% 2 72 1dE $¢ 2019 £ B4 A
Aol Ak dx, ¢ A NK #4575} 40.9%¢)
A g 1F F 50.0%8 FUHE g ey Y &
41.1%, 3714 31.8%% H4 g ld v 4+ VIY 3 &
o]} ArtE et

UL skFALe] wa Y ghelTe] NK $45+&
XA dAAdATE £ 4 Aol visld Frslnz
ofo] AAH F ALY v Ee] WA o] TASE A
o2 A7gd, & d77A3 NK 2457 sgdialy
of FQlAl =g AU Y YAA] Atel] R F2 AL
4 ke AEE HelrlE oy Aul NK 8459 3
7149l A A ghalel QI AATE d&sled =%
+ €5 A& Aoz A7,

= Abstract =

Changes of Natural Killer Activity
in Patients with Lung Cancer
after Curative Surgery

Yi Hyeong Lee, M.D., Se Kyu Kim, M.D.
Joon Chang, M.D, Sung Kyu Kim, M.D.
and Won Young Lee, M.D.

Department of Internal Medicine, Yonsei University,
College of Medicine, Seoul, Korea

Objectives: Natural killer (NK) cells are thought to
serve as a first line of defense against tumor cells. The
NK activities of peripheral blood mononuclear cells and
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pulmonary lymphocytes in patients with lung cancer
were known to be decreased compared to those of
healthy controls. The NK activity was reported to be
restored after curative surgery, and decreased again in
recurrent cases. We performed this study to investigate
the change of the NK activity after curative surgery and
to elucidate the relationship between the NK activity
and clinical course of the patients.

Methods: We studied the changes of the NK activities
of peripheral blood mononuclear cells in 22 patients
with lung cancer before and after curative surgery.
Results are shown as % lysis of K562 cells at 50:1
effector: target (E: T) ratio.

Results:

1) The mean NK activity of peripheral blood mononu-
clear cells in patients with lung cancer (29.0+14.9%)
was significantly lower than that of healthy controls (37.
8+25.5%), and there was no significant difference
according to cell type and stage.

2) The NK activity after curative surgery (40.7+20.
7%) was significantly increased compared with that
before surgery (29.0+14.9%) (p <0.05).

3) The NK activity after 1 week of surgery (31.1%9.
6%) was not significantly increased compared with that
of before surgery, but that was increased significantly
after 1 month (46.9+21.1%), and was maintained high
after 3 months (39.2+20.1%) in patients without recur-
rence (p<0.05).

Conclusion: From our results, we concluded that NK
activity of the patients with lung cancer is restored after
curative surgery.

Key Words: Lung cancer, Natural killer activity,
Curative surgery
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