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HREEZC BT AL HREESIVRFIREIED L h ERLREY BHE LT, SNERCIHINY v ED
[E% (autologous tumor, AT) &L, HEFEEICOWTOEBHT LT 7. MHEBEZEORMNM Y ~ 2% (peripheral
blood lymphocyte, PBL), $EIR U v »<#iV v o2 E (regional lymph node lymphocyte, RLNL), EERE U v K
(tumor-infiltrating lymphocyte, TIL) #4#B L, AT x5 MEE (autologous tumor killing, ATK) &M bW T hE
WDV v RBREFOEEC OV THRE L (AP T, £$AREOREL Ve 5o, BRERE» HREE TORH
UL TH I EICEBE L), PBL @ ATK {&#:& RLNL, TIL © ATK FEHBEEIZED bhfieh -7z, ¥, ATK
VM L R N B B 12 ARBE A3 7ets » 7. PBL @ ATK IEMIIRMOEA S L) v AHEBIC L HET
L, RLNL OFhitV v Bic X 0 ET L. 72, TIL © ATK Bl & OET & CBEIED b hick - 7. BHEE
B LMEEE D PBL 0 v BREHOLES S, MEEE CIZEENN» SMREEETRREES L, v7ryvy—T
FRARIML TR D, BICRT 5L F0ORERGATES b4 LT A Z EATIAL. RLNL TR ) v A HiEBOERIC &
D, ~aAot— THIM, MIGEE THE, B ETHESAED L, v T v o -1 vF o —THEMEML TV, ATKE
B SBREEREORE D 5, PBL Tk CDI6 Bk, CD5T Bt D F 5 o 5 4% 7 —#fas, RLNL, TIL Ti2iREEkT
WM E B TH B - ENRI R, Eh, RINL, TIL TRY¥ 7 Uy =4 ¥ F o — TR A B IS 2 914 LT
WABZ ENREEINL. U EORE, D, ATK BRREBECERNGREERIGTHS Z &L, 2FORBEEN & RFTONES

EHCIIBEEAL W EXALMCENI. B, VVSEICkIT S ) v BRERORES, Vv i TORBEREEEDHER

CEHATHAL Z LTREIhiz.

Key words lung cancer, autologous tumor Kkilling activity, peripheral blood lymphocyte,
regional lymph node lymphocyte, tumor infiltrating lymphocyte

HE, BIEROAR L B HHEIE, B, (L¥ERE,
BRI L OEYIERENRRA LA TV AR LB ST,
ZOFHRIBHTARBTHS. TOBERL LT, MEEE T
SR EE L NEEDLE B L ORFOALTENEHRIE
TLTWBZ ERBIT bR, TORDIEBAENCLSER Y4
LB, TORR, EREEYTRRBICLTLS.
IDLSRBETFTLTCWA2EHHILR/ET Y v FHoEERIE
¥, EYEHIEEE MY E (biological response modifier,
BRM) # HWCRIEL, TO4AFRYR LI L 5 L T594
RESREEES, 4 v 2 — a4 %> 2 (interleukin-2, IL-2) & &
LB LBUINA) v 4 vIBIE(LF 5 — (Iymphokine
activated killer, LAK) #ifa % Flu 7o B FRE#EE (adoptive
immunotherapy, AIT) 7z ¥ DRERENE X HEh, FOHEKEK
BAPEENCTHh T 5, HETH, BRM 2 AV K
SLBGERER", LAK MRl i3 5 ABEERS, *ORKIGH &
LToD LAK O SEZBIIRAEACREEREA X 5B
By AIT™ 245750, TORBEX#E L TR,

LinL, SEREGERE, AIT & LB CTERDEAR D

PR SFEI2AITERZA, PR 6F1 AI9A%HE

=T, ThbLDEEZESRIELIRGEGAS D72 fru.
HEENORRTREL eHEBEE R R LK EHLT, £
BEATIHREREEE 2SS RILVHELH D, LN TOE
BRERLERPDHFLILT LI —F LI Z LALLM -
Tk, Tihebb, FREBMELENE LBEEET,
FREREOHRLTFNL, M 268 LT REY Lz &
Db o TER. REENEEOLEL LTk, BERHRAK
CRIGLARERIEARELERN TS L. TOEKRT, @4D
BETOHECIEE (autologous tumor, AT) IZx1 5 HIBEEY:
WEBL, BEREEHO Y VBN AT R L THEOGEEKE
Th5, BCEEMEESE (autologous tumor killing, ATK) 1§
HENFEEINS LI TET.

AR TIL, MEEE KT A ATK BEHOERHE S L
T, F4YIf Y v -<Bk (peripheral blood lymphocyte, PBL), Fi&
) v RE Y v Bk (regional lymph node lymphocyte, RLNL),
BEEMY v 28 (tumor-infiltrating lymphocyte, TIL) % H
W, ERBRRTOERBMRGEFECOVTRF L. ¥
fo, ZERERAVR) VAREFOWELIT, HEEET

Abbreviations: AIT,. adoptive immunotherapy; . ANOVA, analysis of . variance; AT, .autologeus tumor ;
ATK, autologous tumor killing ; BRM, biological response modifier ; CD, cluster of differentiation; FCS, fetal
calf serum; HLA, human leukocyte antigen; HBSS, Hanks' balanced salt solution ; IL-2, interleukin-2 ; LAK,
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DEH, ROV v EREFEOELEN & ATK {E¥ & OEEI >
WTERE RN L.

MRB LU HE

[t Ed

19934 1 A X 0199348 9 A ¥ TR SIRKFHE 1 BT %
HfT L, REERECHIE & 28 SN IERD 5 B54F w5
L L, TOXRMEM, BTV v 8B X CEEESL AV,
EGIORNFRE, B4lf, ol 136T, ER40~T8% (B
64.28%) Th 7. FEEMRIIT, RE25H, BT LEE220,
ARIRaSE 4 61, ARREE 2 6, BAE (BiE -+ MEkE) 1HT
Bt FEGEE, MHERE-HK 1981w X 5ES, U
v A, EB (tumor-nodes-metastasis, TNM) O 4z & »
fz. FRACHRE U TRBRERALOADREmME By 7.

. ULNERO5REFHRONFE

1. PBL

EEROSBI7 s 2 -0 - 2y 7HERLERC L DT
fo. FFYE ORBHEARNCEI Lic~o% Y v IRk L 20ml
%, 0.1IM V vEAEEAE A K (pHT.4) (phosphate-buffered
saline, PBS) T2IEZHFRML, 7413 —1L -8y 7% (LLE
1.077) (V v 7 3 7L v ') (Nyegaad, Olso, Norway) EIZ#H1T
ERS¥, 400xg C2H5MELE, FRBLER L= v
200U/ml, ¥"v & =<1 > v 10pg/ml 2¥0 L7 RPMI-1640 ¥
(Gibco, Gran Island, New York, USA) ¢ 3 @E¥%# L, BEEkE
SEELI., BEE 6cm OS5 AF 4 7 v 4+ — L (Falcon,
Oxnard, California, USA) iz RPMI-1640 ik% #< 8%, 0+
BRI ER A AL, 37C, 5%C0O, TT | Br#ER, -
BREBERLTT 725 7T EMRRERE Lic. FEMEER
% 200X g T54MEO Lictk, TokBELIERLLACEBE
I & (heat-inactivated fetal calf serum, FCS) (Gibco) %
10% BEWWIN L7 RPMI-1640 WS €, BEY 1xI10°
fB/ml TR LA, B - TR LRSS Licr 1 m v
v— (R, KBR) % 10ml 075 A5y 7 EHECTED,
2%FCS #pn RPMI-1640 ¥ THEHEL 3TC WhB LicF4 =
vaZ AR, BEYHELLBRZERYBES ¥, 37C,
5%CO, FT1IREBE LK. 2520 vay, 72HE, 4
=Yy~ M ERRE SHRCED Zh e REBRICAV 21k
BHERE L (ChHDBIEC L h BiiltAREsHh, THA
B RBEIHRENELR?).

2. RLNL

PR L7 HERR U v 8% PBS ShCERBIAE ¥ § THY)
L, B4 v (NBC T¥, XK CHELLE, 74 3—
ety ZHERLIRIC & - THEBERY 8L, PBL L RA#
DHEC I HBSRMIY RLNL & L. &Y v _#ip—
BrLREEMEALFHL, EBOBELRERL, GBEBEY
DHOEERS Liz.

3. TIL 8L AT

PIBR U7 i A D E b RIS h e B 2w A, B8
FEEMB AR T, PBS T2EMER L. 001% e 7 rm =g —
4+ (hyaluronidase type I-S, Sigma, St. Louis, USA), 0.25% =

2

Z %'+ —+ (collagenase type [-A, Sigma), 0.1% 4+ ) &
22 V7T — - (deoxyribonuclease type I, Sigma) % ¥in L -
RPMI-1640 e CHEAZBR A~ { THYL, €BA v v o
THRE L7, D THlREERE 0.25% F Y 7 v (trypsin)
(Sigma) % 10ml #n L7z PBS WWiE#EXY, =7/ %+, 7 =
#—F—ITISHHEBHLL. EEY 2KERDOY —¥ T2
W@L, ~v 7 A% (Hank’s Balanced salt solution, HBSS) ¢
2EIEH LI, TOoEEFEL L 10%FCS Him
RPMI-1640 ICHFEHEZ Rz, EE 6em OF T RAF o 75—
Viz RPMI-1640 #% 53< Iml BER &, MATELRY N
%, 37C, 5%CO, TT | RHEEER, LHERYBRLTSS
v 7 (BRI R RE L. % 10%FCS % RPMI-1640 %
AT, 25%, 15%, 10% -¢— = — 1 (Sigma) #{EH L, Th
Eh 256ml S3OBERBL, =R, 25Xg TTHEELE, L8,
TR EThEHRERL, HBSS IoC 2 @EE®E L. TEM»S
AT %8, LB»HE LI ¥lER%Y PBL L REOHETH
ARYATATHEBLE DY TIL & L.

I, ¥REEEEORE

58 L7z PBL, RLNL, TIL &V v <2E% 10%FCS #Hin
RPMI-1640 #% T 2x10°f@/ml \2FRE L, D 100 8% 9677
EEH<A 7 27—+ (Falecon) DK HEL, FFEME
(effector cell) & L7z, —7J5, Ef#ilas LT AT, PC-3 (NK
I e IR SRR R aRR), PC-9 (NK #EHitte iR
LR ERMBRERE YAGR. 2X10°@/ml BEOE
RO AR IZ B 1ml 2, 200uCi @ Na,*CrO,; (2004]) (New
England Nuclear, Boston, Massachusetts, USA) #% i % ,
37C, 5%CO, TTIBMEA vd o RX—v 3 vH T8,
RPMI-1640 # ¢ 3 [m#E# L, 10%FCS #pn RPMI-1640 w1z 2
BEEEb DR Cr EBREOMBEERE Lz, AW T,
5% 10*{f/ml $REEW 39%e L7 *'Cr 2SRRI 1004 %
FEDFBHMIRIE 100 WTinx = (Z D4e TR & S
Faixd0 1 ofttLie ). 37C, 5%CO, FT 68/ v+
N—va VLH, EEEERAD 100 FEERL, LD
D¥Cr BHERA— b Y oA F ve—Hh vz~ ARC501 (7
2d, BR) WTHIE L., TROHERCESEERMN Cr
BHEETEH LT, ZhiiRgEEts L.

“Cr EUME—"Cr BRKHE

i %\ ’ % =
MREREE ) = mmE—c anneE

BB EESEE 0N HE 100u & inz ko “Cr

BEEYRL, BAKEE X 10%FCS & RPMI-1640 #

100pt X TERREA v o N—v 3 v L HOERME
Cr HHETH 5.

V. B/70F-LFHICEB ) HKERONE

B EEN SHEE LY v SBRGERD ) v S ERFSEY e
FY vARRRIZRT AR 2 r - APy EVBRE L.
4% 10° B/ ml WBE TR Lic v vosBRiFER 100u w2, Eid
DENEENRALD 2EHEOE ) s ar—AHithey & 20u T
Oz, AC, 00 MBE L —EREL{T-7-. Zhic PBS
Iml %, v—¥—78—%A p 2 — &% — (EPICS PROFI-

lymphokine activated killer; MHC, major histocompatibility complex; NK, natural killer; PBL, peripheral

blood - lymphocyte; “PBS, phosphate ~buffered siline;

RLNL, regional lymph node lymphocyte; TIL,

tumor-infiltrating lymphocyte ; TNM, tomor-nodes-metastasis
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LE I, COULITER, Miami, Florida, USA) &2 X - THEEHM
paflE LFF L. R 78 5 — A HERTNTHR
<, BREHBIALIOTHY, THREERDLOLHE
(cluster of differentiation, CD) 3, ~/A_—/A4 vF 4% —TH#
R CD4, %7 Ly — A VF 2y — THIIRICHRK
iz Leu8, 7 Vv v — /Ml SN T MIRICHRE CD8, +
Sy - THRCERNYL CDIL, 7527 4F 7 —
(natural killer, NK) #8f83s X O BRIZ4E 972 CD16, NK #
fds X O THO—Fc R CD5T, Bifila, BE, <7
B7 - URUEMLTRRCHERN e PV vk -
DR (human leukocyte antigen-DR, HLA-DR) (Becton
Dickinson, Mountain View, California, USA) 53 % #ifk %
w7z . CD4-CD8, CD4-Leu8, CD8-CD11, CD16-CD57, CD3-H-
LADR @ 5 BEOHEARK I W “ERALTVHIEL ..

V. BIREOEBERTE

MR EEE OREMEL, FHELEERZE (meantSD) %
Lo TRLE. RIEDODHBHEDFHEOFEERECIE, t
BEriy, SHEOFERERTEICIL, DBITHR, Scheffé
DEBEHEEERRG, BBRR 5% LT2EEEZRV EHEL
.

B &=

1. MEEE  ROESMMEESEEOLES

1. PBL, RLNL, TIL EicoBEEMREEEEOLT

SCr M ERIEE L L ATK B, BB ESLF O
PBL Tit 4.38+36% TH hH, 3560 RLNL Ti& 2.98%
1.7%, 18l TIL T3 5.53+2.4% &, TIL, PBL, RLNL DJ§
&<, TIL & RLNL & OB TIRER (p<0.05) TIL 235
BTh-7 (M la). PC3 i+ 2MIESHERE X PBL,
RLNL, TIL T*hFh, 7.24+4.3%, 2.38+£1.1%, 3.08+£1.8%
THh, PCY T a2 MRBEE®IIThETh, 7.10+4.5%,
2.38+1.1%, 2.85+1.4% T& b, PBL #' RLNL, TIL ckt~%&
Fir (p<0.05) BETH -7 (K 1b, ® lc). ¥4, PBL,
RLNL, TIL M TEhFhOBEERICHREIRD e -1,

2. AR X s EEMREEEEOEE

BB o EEMEEEEY PBL T, E2ssl, RP
L2206, KBNS 4 B, /NHERRAE 2 Flie> T, RLNL T
LA, RELEREI6H, KRS 2 61, SR 2 Bl
DT, TIL TR0, R EERE 8 FIC > W THIEL 2
#E1).

PBL, RLNL, TIL & $##&Fw & 2 BEMREEREEOZEI
Bdbhich -1z,

3. BB OBEEMREEEEOES

IR A B TR A O MR EIE M A, PBL T T H
240, A8 M, WA #B14¢, NB #4641, Vi1 FIO51I80E
2WT, RLNL T2 1 #1561, T#B64, HA #i84, IB
26, VEI 1 #lo32@hicowT, TIL T 1 #1140, T2
B, WA H15 Gl 18> TRIE L (352).

PBL @ ATK §EM¥x, [ #1, 553+£45%, [ #1, 440+
27%, WA #3, 3.68+27%, B #f, 1.82+1.4%, Vi, 2.1%
Thote. BHENEDI L - TETTA2EARED R,
OB #H 1 #5, I8~ EEIT (p<0.05) EETH 7.
PC3 e+ nEBEEM T, #, 7.761£5.0%, 1 £,
7.86+5.6%, MA #i, 6.29+3.0%, 1B #I, 4.57+1.9%, Vi,
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Fig. 1. Cytotoxic activity of peripheral blood lymphocytes
(PBL), regional lymph node lymphocytes (RLNL) and
tumor-infiltrating lymphocytes (TIL) in patients with lung
cancer. Lymphocytes were tested for lysis of autologous
tumor (AT) (A), PC-3 (B) and PC-9 (C) cells. Tests were
performed in ®Cr-specific release assay. Date are shown as
mean+S.D.. %, p<0.05 by ANOVA with Scheffé's
multiple comparison.  Autologous tumor Killing (ATK)
activity of TIL is significantly high in comparison with
that of RLNL. Cytotoxic. activities of PBL are siginifican-
tly high in comparison with :that of RLNL and TIL
against allogenic tumor cell lines (PC-3 and PC-9).
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Table 1. Cytotoxic activity of peripheral blood lymphocytes (PBL), regional
lymph node lymphocytes (RLNL), and tumor-infiltrating lymphocytes (TIL) in
various cell types

Cytotoxic activity

Cell Number of (mean=xS.D., %. ®Cr specific relase)
type cases
examined Against AT Against PC-3 Against PC8
PBL
Ade. 25 4.56+3.7 6.84+4.4 7.36+5.7
Epi. 22 4.43+3.9 7.39+4.7 6.99+3.8
Large 4 3.85+1.8 68.72+1.9 6.22+1.6
Small 2 3.10+3.1 11.30£1.7 8.05+0.1
RLNL
Ade. 14 2.7T1£1.8 2.17+1.2 2.49+1.4
Epi. 16 3.41£1.7 2.31+1.2 2.05£0.9
Large 2 2.35£0.9 1.85+0.3 1.85£0.1
Small 2 3.35%+0.7 2.50x1.5 2.50+0.4
TIL
Ade. 10 5.34+2.4 2.36£1.3 2.36+£1.2
Epi. 8 6.16+2.4 4.36+1.9 3.87+1.3

Ade., adenocarcinoma ; Epi., epidermoid carcinoma ; Large, large cell carcinoma:
Small, small cell carcinoma.

Table 2. Cytotoxic activity of PBL, RLNL, and TIL in each stage

Cytotoxic activity

Number of (mean£S.D., %. ®Cr specific relase)
Stage cases
examined Against AT Against PC-3 Against PC-9
PBL
I 24 5.53+4.5 8.18+6.2 7.7TT£5.0
I 8 4.40+2.4 * 6.63%3.2 " 7.86£5.6 |
A 14 3.65+2.7 |# 6.461£2.7 6.29+3.0
IB 4 1.83%£1.4 3.68%1.7 4.58+1.9
v 2.10 7.90 7.00
RLNL
I 15 3.61+1.9 2.42+1.3 2.32+1.1
I 6 2.03+2.1 1.96+1.9 2.32+1.3
mA 8 2.70+1.5 2.36+0.6 2.59+1.4
B 2 2.05+0.9 1.05+1.4 1.25+0.3
TIL
1 11 5.284+2.5 3.77£2.0 3.23x1.5
I 2 8.00+0.8 2.55+0.7 3.30+1.1
mA 5 5.13+2.4 2.36%0.6 2.26%+0.6

*, p<0.05 by ANOVA with Scheffé’s multiple comparison.

Table 3. Cytotoxic activity of PBL, RLNL, and TIL according to N-factors

Cytotoxic activity

N- Number of (mean=S.D., %. ¥Cr specific relase)
factor cases
examined Against AT Against PC-3 Against PC-8
PBL
NO 29 5.09+4.3 7.53+4.7 7.79+5.6
N1 9 4.09+1.9 (= 7.32%5.5 6.42+3.0
N2 13 3.28+2.4 5.85+2.3 5.96+3.0
RLNL
NoO 21 3.60=1.8 ~ 2.45+1.3 2.31%=1.1
N1 T 1.9311.0;]* 1.83+0.9 1.99+£1.4
N2 4 2.07+0.5 2.42+0.4 3.05%1.1
TIL
NO 11 5.28+2.5 3.77+2.0 3.23%+2.0
N1 2 8.00+0.8 2.55+0.7 3.30+1.1
N2 5 5.13+2.4 2.36%+0.8 2.26+0.6

*, p<0.05 by ANOVA with Scheffé’s multiple comparison.




1.344+0.7
3.13+1.8*
1.70+0.6

CD4/8

17.13+10.4**
36.77+12.4
43.27+15.7

9.096.2
4.00+2.7*
9.88+4.3

CD16+-CD57+ CD16—CD57+ CD3+HLA—DR+
0.51%1.2
3.94%+3.9

10.59-+6.0**

.1

CD16+CD57—
4.18+2.4
1.97+4
3.88+2.8

g**
+9.0
9

CD8-+CD11+
.24+9
6.94+4

Ratio (mean+S.D., %) of lymphocyte-positive in reaction to monoclonal antibody
19

CD8+CD11~
19.68+12.7
18.51%7.6
25.22+7.2%

37.77+12.3
46.621+14.1**
30.88+12.6

CD4+Leu8— CD4+Leu8+

10.61£5.5**
19.22+10.5

19.831+6.8

54
35
18

Number of

cases examined
* P<005;, ** P<0.01 vs the other lymphocytes by ANOVA with Scheffé’s multiple comparison.

Table4. Lymphocyte subset of PBL, RLNL, and TIL in patients with lung cancer

Lymphocyte

PBL
RLNL
TIL
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6.3% T, PCO war+ A EEEM T, 141, 813+6.2%, 1
#3, 6.631+3.2%, MA £, 6.46+2.7%, B #i, 3.67£1.7%, N
#1, 8.1% THh-7c. PC-3, PCY9 &34 IB i | HicH~EE
12 (p<0.05) {EETH - 7=,

RLNL, TIL T2, Hc & 2 BBAREEEROF B ITE
BDbhhichoic.

4. NEFIOEREMaEEEEDEE

NREREERCAENEFRHOMREEERY, PBL Tk
NO B£29%, N1 B Ofl, N2 B13fID51#ic>wT, RLNL ©
v NO BE2160, N1 B 74, N2 B 4 flo32fic->w¢, TIL T
13 NO #1141, N1 8 260, N2 B 5 0 18Fi > THIE Lk
(&3).

PBL @ ATK &z, NO #, 509+4.3%, Nl B,
4.09+£1.9%, N2 B, 3.28424% THH, NO B lb~, N2 B
BEE (p<0.05) W{EETH 7. PBL © PC-3, PC-9 x4
HEESFERIIL, NEFR IAZRZEDO AL 7.

RLNL © ATK ¥, NO B, 3.60+1.8%, NI B,
1.93+£1.0%, N2 B, 2.07+£05% & NO #2%, NI 8, N2 B
R, FEI (p<0.01) BERR L. PC3, PCIY k+ 515
EEMEC, NEFRIBZEZEDLRLM -1,

TIL ® ATK E#%12, NO B 528+25%, NI 3 8.00%
0.8%, N2 B£ 5.13:£2.4% T, PC-3, PC-9 e+ A {BEEK LR
B, NETRIHEZREDBRAL,I 7.

I. WEAECHETD)  NBREROLE)

1. PBL, RLNL, TIL CD 1 v S REFHOLE

Y voSBRE% PBL, RLNL, TIL @ 3Tl L. PBL
T 2 Bz X, CD4 BB Leu8 &tk (~-o2— THIRRK
RiGM) #ika e CD3 Bt HLA-DR Bt Bk T/l KiG
%) s EE (p<0.01) {EEX R L, CD8 B#: CDIL B4
(V7 vy v — THRICRIGHE) Migs CDI6 BM CDST [
(NK fifgw US4 MR EEw (p<00]) SEERLE.
RLNL Tikffio 2 Bz <, CD4 BB¥: Leu8 Y (V7 L v
F—A vF v — TR RIGHE) M4 B (p<0.0]) &E
L, CDI6 it CD57 BBt (NK M RS Milani g &
12 (p<0.05) EMEH R Lic. TIL Ti2fio 2 Bz kb~, CD8 i
¥ CDIl &M (ElEEX THRCRIEKE) MErEFEC
(p<0.05) KEHEER LK (F4).

2. EEREBO ) v AREHOLEH

U vl BRE R AR IE LS L, ABEERD
LRieh ot (FS5).

3. BHIGID Y v REEROETE

PBL, RLNL, TIL DV v ABEHOEB ¥ HATICHEL
7.

PBL, RLNL, TIL & & &RHMICH B LEBII b » 728,
PBL Tl BEE (BERALOA) -, CD8 Bt CDI1 ik
#faAs 1, 1, DA, OB ficHEK (p<0.05) EEXRL,
CD8 &M CDI1 BBifass 1, 1, TA HTEER (p<
0.05) BfEx R Lz, F7 CD4/ 8 LEA, READET & L HH
I BIER%EDI (& 6).

4. NEFHDOY v EREROEEH

RLNL 1% NO Bac k<, N1 BECid CD4 B Leus &tk
fifn & CD8 BBt CDI1 Ml A R (p<0.01) EfE%TR
L, CD4 Bt Leud BH:MEAHEIC (p<0.05) BEEZRL
2. N2 BCLRABOEALRDN, BEEX ko, ¥
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CD4/8

CD16+CD57+ CD16—CD57+ CD3+HLA—DR+

CD16+CD57—

CD8+4-CD11+

Ratio (mean=+S.D., %) of lymphocyte-pasitive in reaction to monoclonal antibody
CD8+CD11—

CD4+Leu8+

CD4+Leu8—

Number of

Table 7. Lymphocyte subset of PBL, RLNL, and TIL in patients with lung cancer in various N-factors
cases examined

lung cancert

N-factor of
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S Fig. 2. Correlation between the ratio of CDI6-postive
S .- CD57-postive lymphocytes (PBL—CD16+CD57+) and ATK
53 activity in PBL. The ATK activity of PBL is directly
ST E Oo-N O™ | § \O/ proportional to the ratio of CDI16-positive CD57-positive
g Y- YAy aga Y lymphocytes. The regression line, Y=1.03-0.315X;
A é & A" correlation coefficient (r), 0.527 ; number of sample (n), 51.
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AR TFHhs. BEARCERNTAERIEE LTY v RE
AR 4% K6 (mixed lymphocyte tumor cell reaction,
MLTR) 2 £ 5 V v RBRIBFEREXIRE L T2 HERH D™ B3,
IR R LB LR REERRTOATH D, 7T
EREROEEL 1T 2.

EEHRENF LY —BIes &, £H6NOREXBERTHC
EVTENTEBN R RERIGOEENELN D, THIEL
THLOLLT, EENEBH e ECREBIZE R ATIZ
ATHEEEEORUENE 2 OB, Uchida Hix, 1) [EEH
Mz X h NK M2 5 iz THIRRIK I A Mg+
BREWIELT S, 2) A TOMIERL, BEREFT
Do EBMIED L2 RN S5, 3) BRI IDE
BHE2EUCRENREOBERPLF MR L BB+ 5 THEER
H%, 4) THRC I 2EOMROKRNBRS L OFER
WED MHC BEFEDO—BHLETHSH, I OBEHENDL
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BEFEUOREBITITMESRD AT xAVERER L~ T
WBY L L, ZTOWBREBERENLOSBEROTHIEE
MR LEETALD IR CIRESLER L IhTEL. B
EOMBREHZOESICL Y, MENREL, £EROBVES
MLV vAROHBENTIREL 72, ATK EHORITE E F0
BERNERNERERD IO ie- TRk,

Vanky Hi%, PBL @ ATK EMIZEEOEBRE, A7, &
BROORFIEEBINDLN, ¢ MERED 5~60% CEE
RBLM|E LTV B, FRIZ, PBL © ATK %I, &
5%, TNM S8EEZBEELEVERELTW54, AFFET
X PBL @ ATK {EHITRRIOET, V v HiEBOERIC &
WETTAEAAED LR, BOEFICLH PBL @ ATK &
BHIMET T2 EEL DN, A RLNL © ATK H#izy v
NEEBI L D ERCET L, BERICHTHHEEE Lo
BEDETLRLEZ. LiL, TIL © ATK EHICHEEOER
EOMBIED bhish oz, ATK Bl L REREEESSE
BRIzt 245 EM 203, PBL.RLNL, TIL & 34 < B8z
BT, ZhitRE»abe R TLRABTH .

=80t MLTR 2 8RB BEYNBICT PBL & U v
V) v AROHBEEEIEVCHEBRTED, Vv BRORE
BEMIZETY Vo8 v SBRIZHE L, o\ T PBL K
BoTPLLDEBLRBEBELTHDE?, LrL, KPR
Ti PBL, RLNL, TIL © ATK H#rEHEIZED DhTEE
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S1Cr-specific release (%)
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0 | | | S
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Ratio of RLNL-CD4+Leu8+ (%)
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Fig.3. Correlation between the ratio of lymphocyte subsets
and ATK activity in RLNL. (A) The ATK activity of
RLNL is directly proportional to the ratio of CD8-positive
CDl1l-negative lymphocytes. The regression line, Y=
—0.148+0.1776X ; correlation coefficient (r), 0.806; number
of sample (n), 32. (B) The ATK activity of RLNL is
directly proportional to the ratio of CD3-positive HLA-DR-
positive lymphocytes. The regression line, Y=0.414+
0.7413X; correlation coefficient (r), 0.550; number of
sample (n), 32. (c) The ATK activity of RLNL is
inversaly proportional to the ratio of CD4-postive Leu$-
postive lymphocytes. The regression line, Y=6.608—0.7-
43X ; correlation coefficient (r),—0.624 ; number of sample
(n), 32.
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8 TH o7 Uchida Hix PBL &Hgkefdh bl E Atz TIL
o ATK EMwEERLr - EREL, TOHEHALILT
TIL KBET ARAFD 7 7 r 7 » — h ATK B2 IHIS
B THD EBNTVBD, Uchida & DIERKIYIBRTTHE &
e s LicRE TR, FHETRCRE L PBL ©
ATK EMAECEZZECRBCHENFRECTFEIR VL]
EZLTWAY, FLT, #iio BRM #5651 & ) FHRKEO
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51Cr-specific release (%)
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0 ! | | ] |
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Ratio of TIL-CD8+CD11- (%)
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51Cr-specific release (%)

0 ! | | 1 !
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Ratio of TIL-CD4+Leu8+ (%)
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Fig.4. Correlation between the ratio of lymphocyte subsets
and ATK activity in TIL. (A) The ATK activity of TIL
is directly proportional to the ratio of CD8-positive
CD1l-negative lymphocytes. The regression line, Y=
0.279+0.209X ; correlation coefficient (r), 0.602 ; number of
sample (n), 18. (B) The ATK activity of TIL is inversely
proportional to the ratio of CD4-positive Leu8-positive
lymphocytes.  The regression line, Y=9.966—0.143X;

correlation coefficient (1), —0.714; number of sample (n),
-18.

PBL O ATKiEM Y EDB L8 FHEHETHE LT, Il
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Edn, ATK EHEEFHNCTORRNISHBEEREE * X
BT 2 AERIGE LTRERDOLDLEL MR, ATK E#y
B L REREC R TADIIEETH D, SBOBHE
BEANDEREAEEN S,

PEEEEE Y v ARKERE OB#EY R B DI, Te—%
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TAHMRMRE M EEREOEEE I LEOETE LT
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Leu8 Bov S v o —a4vF . v—THiK, CD8 B
CD11 etk ofifaEEy: TMlke, CD8 B CDI1 B o7
Vo —THRCAIERS. Zhb THEAEGDRERIL
DFFMCEE L TR, FTORBESLEOLEIEEDOREE
FRBMLTWALDEEZLRTWS. [iHEERED PBL Tk
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BT 5 HDRERIGHRMSMET VB Z E%RL
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BABRLLNICERELTWAY, BREICL Y v RERERO
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WIS ETREL ORENIs N, REBEEEEE Lok
EPHESEELE LM IR TER. NK a2, #0%E
FLUE & LT CDI6;, CD56, CD5T 2> Z & 2¥bh T 53,
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Abstract

The present study attempted to obtain a more precise method for evaluation of the systemic and regional immune activi-
ties in patients with lung cancer by analyzing the tumoricidal activities of lymphocytes, which were freshly separated to react
against autologous tumor (AT). Autologous tumor killing activity (ATK) and proportional change in the subsets in the
peripheral blood lymphocytes (PBL), regional lymph node lymphocytes (RLNL), and tumor-infiltrating lymphocytes (TIL)
were analyzed. The experiments were conducted with special attention to shortening the interval between separation of the
specimen and measurements, so that unfavourable effects from the in vitro environment could be minimized. As a result,
the autologous tumor killing (ATK) activities of PBL had no correlation with those of RLNL or TIL. The ATK activities
were not correlated with the tumoricidal activities against allogenic tumor cell lines. The ATK activities of PBL decreased
with the progression of the disease and nodal metastasis, while those of RLNL decreased with the progression of nodal
metastasis. On the other hand, those of TIL were not affected by the tumor progression. A comparitive study of lymphocyte
subsets between patients with lung cancer and normal controls revealed a decrease in the number of the cytotoxic T cells and
an increase in the number of the suppressor T cells. This indicated that the systemic immune response against the tumor in-
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lung cancer patients occurs in the initial phase of the disease. The RLNL' subsets demonstrated a decrease in the number of
the helper T cells, cytotoxic T cells and activated T cells, and an increase in the number of the suppresor inducer T cells
wit progression of nodal metastasis. Analyses on the ATK activities and lymphocytes' subsets demonstrated that the main
effector cells in PBL were CD16* CD57*, natural killer cells, in RLNL and TIL were cytotoxic T cells, while those in RL.NL
and TIL were supposed to suppress the tumoricidal activities by suppresor inducer T cells. These results suggest that the
ATK activity is a tumor specific immune response, and that the systemic immune activity has no correlation with the
regional immune activity. In RLNL analyses of the lymphocyte subsets appeas to be useful as an index for deduction of the
presense of tumoricidal activities.



