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Analysis of Lymphocytes Infiltrated in Cancer Tissues of Patients
During Radiation Therapy by the Method of Monoclonal
Antibodies of Lymphocyte Subsets
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Department of Radiology, Kobe University School of Medicine
(Chief: Prof. Shuji Kimura)

Yasuhiro Ogawa and Tomoho Maeda
Department of Radiology, Kochi Medical School
Harumichi Seguchi
Department of Anatomy, Kochi Medical School

Research Code No. : 405.9

Key words : Radiation therapy, Lymphocyte infiltration,
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The subsets of lymphocytes infiltrated in cancer tissues from 13 cancer patients during radiation
therapy were analyzed by the method of Biotin-Avidin-Horseradish Peroxidase using monoclonal an-
tibodies (Leu-Series). The infiltration of Tcells and their subsets increased significantly during radiation
therapy than before irradiation. Other immune cells such as monocyte/macrophage, B-cell, activated
lymphoblast, NK cell and neutrophile changed little by radiation. These results show that the transient
lymphoid infiltration during radiation therapy are mostly due to T-cells and their subsets, and suggest
that they may be related to enhancement of host-immune responses to cancer.

L # ¥§ EEENV BT H B WIREFRICR EhT W5,
W, JEC X BFETEHOLFIZES L S 19814 05 bESHRERETCCEVEEY D b, B
CEOWIZERFETRRO—fL % D51\ iz - BEOKRE Lo TWBY, BFICOLTIE,
e, LA LBEETHEL 0B8Nk h, B HL 2 LEEEAD ) VAREBE L FHEOH
fE, EELTEN, MR LFE fFEL-ok B, EOBRBHEI L Vo EFLER SR

FEF1604E 2 A25H (65)
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T &7ch, HBEd~o B FEMREHEOHE &
W5 BIHGBEDIFE 0 b, MEREFED DR o
i, 4 O REBERER OZEGEMO L HER LY
HOTWBHHEF L2 5, BHRIERE GEORM
bR, REXHEIERTHS ) v BRI
SHRREE RSB MRO—2THDHZ b
AR L HEHOREREOET LV =1
FAEIRE L BT, TOHREABTILREORM
Lo~epinh Tis h, abscopal effect (Hrgt§R
BB W CRH OBED B XXz o
RO & ZBHE) 219, BYERICEITS
HAHRBEHC BT, BEHRBAIC X b BOHR
ML IREE S h b & L2020 20~30Gy D RSt
i@ —@itkc) v BBELYRD
BB LS B D, MEHRERC X 58D
REIGEOHE L5 75 AEATIH IR T,
5208 XU, WERBEOBRIZOWTI, kb
TIREIEAS~D ) v AHEBEE T L 0BG
DOERE DR TELINN L DWEH LY v oo
REBELBEEOBERISE &, TOTFH & OBE
wHETH D, medullary carcinoma of the
breast®?”, Hodgkin 5%, §#E*0& 2T
TTREDBR TS, BT 5 RERER,
FEAAR I I TREMIRE & R REHE MR O\ o R
FLLTHEBFNCRAIATVWHRTTH S,
—WOFEXBRNT, b PESWTUEREAREOR
HEhTWisWBiE, RBMCET2 ) v AREH
RO OB BEOR\ RN & 2
X 5%, FEEMENE Y v B EM R & L O
Fr Ltz abh s 5029, B EToo
BRIz ) v S ERD subset 2B b iz UiciRGi4d
e X hi, fiko & & < BEHRRAC X b,
BB A v ROBER LS Z L1 X
{EbhTwaA, L0 subset BH b i Lz
HSE@E» bRy, &T, 19754, Kohler &
Milstein®* iz X W BF S hicilafaEc X -
T, VAR 522 7 0 —F A8
EHBEEL & h, Y v o< subset SEICIEA Eh 5
L5 5t b hii4E, Leu-series € / 7
r — > A4ifk (Becton Dickinson #, U.S.A.) %
{5 L, Warnke®® & © B4\, Biotin-Avidin

(66)

HHGERPOERABERE Y v Ry 72y F OER

Horseradish Peroxidase tkic & b, &Iz 31
% T-cell 35 X U'% @ subset, &5 FEHE Y a0 &
B DAL % iR R SR LS C R A %8
LEFOMRAE 2 feDT, REMIZBTBEE
HiTHET S,
II. ®&E & FFHE

1) xf&R

19834E10 3 22 H19844E 5 AICE S 8 » ARz,
e R0 R o R BT U 8 B BB AR BRI 38 W TR AR
BREYBEITLEEEO Y L3I &L L
(Table 1), Bk 8 Hl, Ltk 5FITH b, E
402 HI0REARIC I8 X T, 60RZADS 5 6 & Bt
Y& ode, AN 16, T34, EFE3
i, nEEELA, wA2H, LEEL1A, FESE
B2 HITH T, BEEHTLIIFAPL10M & fn - 7o,
HEBI AN IR EEREL06, RAoUEE 2 7, IR
B 16ITH -7, Case 3,6,8,9,10,11, 13D 7 i3
30~40Gy DHTEIRBEMAICTH D, Case 4, 5 240Gy
¥ CHBE R, DERITRERRET D o H ik
FHLL Tuigh, BRI ST o OF B bRk
Case 1,6, 7, 8, 131 fifT S v T\ 5 23, BINRAIEEA
137 > Tz, BBAEFE Linear accelerator ML-
I5MII (Z25 B K K.) T, HEyiowE, 1EE
BRE 2Gy, BSEERTEE Lz,

2) Hi&k

a ) Biotin-Avidin System

Biotin-Avidin System X Biotin & Avidin @
Wb CTHlWEFELZFIAE L= ot (Affinity
constant = 10~M), %3k D HE I - THE ~
RABCIRAERD L S K- %%, Immuno
enzymatic assayD o BHc b IHH &5 X 5o
h38, Warnke H*90 # & ¢ & 43k © Enzyme-
label DFUERE T HH - 7o HEX b, BRE & 5
bEELTWAS, 40, fTft-7 The three
stage Biotin-Avidin System®*%, £ T B2l TIL
) v -3k surface antigen i€ / 7 = — F A HifE
(mouse IgG) MEE L, HI1BE T Biotin £
= 2 [gGdE 7 7 v —F AflEIESL,
2B ME T Horseradish Peroxidase & #E#E 1 7=
Avidin * Biotin i2#§& L, Peroxidase ®Ffiz
& b DAB (3,3-diaminobenzidine) #3% &1 % &

BARERSE $45% H25
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Table 1 Summary of Patients

Case Sex Age Organ Clinical stage Histology Combined chemotherapy

1 F 49 Maxillary S. TINOMO 1y S.C.C* PSK, 5-Fluorouracil

2 F 71  Lung T3IN2ZMO ¢2)  Adeno.** PSK

3 M 42 Tongue T2INOMO @ Ss.CcC (=)
4 F 60 Portio mb(3 S.CC PSK
5 F 57 Portio b3 S.CC. (-

6 M 69 MaxillayS.  TSNOMO (D Undiffss  Seplomycin, 5-Fluorouracil
7 M 53 Maxillary S. TIN1IMO O s.CC Peplomycin, 5-Fluorouracil
8 F 9% Gingiva TINIMO M@ S.C.C. i, SRt otsacl
9 M 59 Tongue T3NOMO me s.CcC (=)

10 M 69 Tongue TINOMO mey s.CC. (-

11 M 71 Floor of mouth  T3NIMO me) s.CcC. (=

12 M 63 Nasopharynx TIN1M1 IV(2)  Undiff. (-

13 M 67 Gingiva TINOMO 1@ S.C.C. §i e b Eboromacl

*S. C. C.; Squamous Cell Carcinoma
cinoma

**Adeno. ; Adenocarcinoma

**+*Undiff. ; Undifferentiated Car-

(1) JIC classification (&) UICC classification (3) FIGO classification

WHLDTHB,
b) #1EFIE

BRAEENDRL Y, SFREGRERCERL

WEERPCRE L, HRTRHAIC OV TI,
EHMEAE XD, Case3ix1 H, Case6x13H,
Case 8 {%15H, Case9320H, Case10 (x5 H,
Case 11 1220, Case 13 1317 B+ W E R FHf
DT E R, WMHAESX h RER R,
RERICZ VAR 2y MICToum DY A %
B, REHBI00M7 €+ viETEET 5, Rk,
PBS (Phosphate Buffered Saline) T 5 44 v
FaxX—savE LT, Inc), =/ 27—
P90, 2ug T T 1547 Inc.#, PBS T 3 4¥%k
#. Biotin fiHi~ v 2 IgG #90.7ug T, 154
] Inc, PBS T 3 % [ ¥t ¥. Peroxidase & 3
Avidin 4pg T, 1590 Inc., PBS T 3 4 &
. 0.3%Peroxide PBS 0.1lmlTHM L i
DABO0.3mg % T, 5 % Inc., PBS T 3 ek
B, ZREAKFIZ10E 215, iz, DAB X 5
B0 staining ¥ & Y BT 5 70 90.5% 6 BRI
WEET (T BALE 13 DAB BE L BB O 1F

FEFN604F 2 A25H

(67)

RABTTeKFELT3), 54H Inc., PBS T
&, BEKPCEEOFB, T0HK, /78—
FAGEREBUAOBROB Y DD lcd~~< b
Fo Y vRERTOY v M, BEEL-,

Fig, 1 CBEFIEDO 7 v —+ 5+ — } 7R T,
€/ 7 v —FAHERET» DO SRIEEMRTH
DRERE G < Todd, TROBERE T e - .

g3, L7 PBS %, DAB ¥ %7 5129,
Thimerosal %20mg/[ in % 7z modified PBS ©
Hh,

Fi, HLE// sn—FAfitkod b, H
Leu-M4 & & UH1 Leu-11b (3 IgM il 7o, #
EFIE®D 5 b Biotin i~ v = IgG 1L [/ IgM
(Vector #, U.S.A) #{HH L,

C) FRHLI-E/ 7 = —FAHkioT

Bt Leu-1*ififla (LLF, 1+ & 458%)

i Leuw-lixe + T acute lymphoblastic leu-
kemia fifd THE S iz BALB/c = v Rl
& NS/1-AGL = v Afifa & DA 7Y F—-2h
CELIhBE/ 2 e —>AHfEThHD, i T-
cell D95% LA L, MafRMifa095%, M, v v <Hio
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[ Monoclonal Antibody 0.2ug |

15 minutes
]
PBS Jminutes

]

[ Anti Mouse IgG-Biotin 0.7ug | 15 minutes
i

3minutes
]

] Avidin-Peroxidase dpg —| 15 minutes
I}

3minutes
I

[ DAB(0.3mg)-solution(0.3% PBS Peroxide 0.1ml)] ~ 5minutes
|

3minutes
]

[Slide was dipped 10times in distilled water |
!

|0,5% Copper Suiphatu] 5 minutes
|

Rinse

[ Slide was dipped several times in distilled water ]

| Counterstain by Hematoxyline |

i
] Mount :I

Fig. 1 Procedure

Apply about 0.2gg monoclenal antiboy to the
sections. Incubate at room temperature for
15minutes. At the end of the incubation period
rince the section gently with PBS and immerse in
buffer for 3minutes. Repeat this procedure for
anti-mouse IgG-Biotin etc. according to the
schedule above.

T-cell areas DT XTDO#if, B-cell areas ®—
oM, —& o IgtCLL #fa, T-leukemia,
lymphoma #fi i@ 33 & ©' activated T-cell & &I
T 52, EH® B-cell, monocyte ¥ X Ot B-
cell leukemia fliffy & 1XIG Ly & T
% 36)4041)

Bt Leu-2a*flifla (LL'F, 2a*)

i Leu-2a il e PR Y v Bk 5 bERKME
tDwEy FEHKMETHRE X i BALB/c <
v ABMIfR L, =% ANS1 s =2 —<fgL o
A7) F—=hbEELEEhBE/ 7 e —FLHE
T& Y, killer/suppressor T-cell¥s & O IEH &
Mg RR A 085~95% E RIGT A L Eh T\
%442

Bt Leu-3a+3b+#ifid (LLF, 3a+3b*)

Pileudaide PR v ABRD > b, ¥kl
BReior¥y M THRE R BALB/c

(68)

BUHEBRFPOBAGREY v By 7y + 0EH

Table 2 Monoclonal Antibodies and
Antigen Distribution on Immune Cell

their

. FPan T-cell
Anti Leu-1 Activated T-cell
Anti Leu2a Killee/Suppressor

Anti Leu-3a+3b
Anti Leu-4

Helper/Inducer T-cell
Pan T-cell

ﬁMI /M h
onocyte/Macrophage
A.ctiva?t::';ﬂ T-cell £

Anti Leu-HLA-DR

Anti Leu-M3
Anti Leu-12

Monocyte/Macrophage
B-cell

Anti Leu-Transferrin Activated Lymphoblast

Heceptor Monocyte/Macrophage
Anti Leu-11b NK cell
Anti Leu-M4 Neutrophile

v AEMRE =7 ANS1 s =n—<fifad o
ATV F=hbELEERBE 7 v —FLh
<, helper/inducer T-cell 3 X OVIE % Iglaiifa
DB ERGT B LEENB,

#i Leu3b ABIC L CER I A~ a4 7Y

F—=nbEEE Eh, helper/inducer T-cell % X
CIEE R D80~95% & K+ 5 & Eh 5,
FERLORZD 2000 EERHRIAY 7 v —
+- /bﬁ‘ﬁi‘*@zﬁj 641}42).

Bt Leu-4+ififia (LAF, 49

#1 Leu-4 12 & + BoRR A0 < 5 S hic BALB/
c=v AR L =7 A NS1:=r—-<Hifgs
DA77V V==t bELEERAE/ 72 —-F1
fihTHh, EFHhOK= 2y b BRMBD
80~95%:3s X Ulg#Ifa065~85% & BT 5 &
dhB, ¥, KV v BReex3 % mitogen &
L<ofERA%ZA L, il Leul L b T-cell 4
EHEEG L IR TR0,

L HLA-DR*#ifa (LAF, HLA-DR*)

Pt HLA-DR %, & F lymphoblastoid B-cell
line RPMI 8846 i fid C % & h /- BALB/c =
v AR#IR & < v A NS1/1-AG4 e o~ 4 7
VF—=XbELEEhDE/ 70 —FAH4T,
B-cell, monocyte / macrophage, activated T-
cell, Mgl L5k, B, V v -<HiD B-cell areas %

HAERRIE #H45%E H2FH
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0 B-cell lymphoma O &g & KL T % & Sh
644)45).

#i Leu-M3*#Hfa (LIF, M3*)

#i Leu-M3 %, rheumatoid arthritis @ BE K
Myl © monocyte THE & hiz BALB/c =7 R
e 72 ASP 2/03 =r —<fifgL ®
A7) F—=Xh@EEZIhBE/ 7 v —F Ak
THH, FHIM monocyte DT0~90%, KK « fF
KB EMIED86~92% 3 X OFKHERNER O
Z < T & EIG L, lymphocyte, activated
T-cell, erythrocyte, platelet 3 X " immature
monocyte cell line U937 & 135 L7\, mono-
cytic leukemia g & KIG3 % #%, myelomono-
cytic leukemiaffifid & XL, —TAICHEE
monocyte/macrophage & IG5 HiikE &

Rt 59,

Pt Lev- 12+ (AR, 12%)

i Leu-12 %, v b chronic lymphocytic leu-
kemia Mg THRE & A7z BALB/c = v 2 g
&= A P3-X63-Ag8653 flifla s D~ A 7V F—
<L WELEERBEE 70 —FAHMET, BEA
ETNTOREM B-cell 8L OIEH R LD B-cell
areas D Mifig & IS L, T-cell, BRI B X O
mitogen stimulated T-cell & 1XiE & A & RIGE
7, monocyte LIXT < T LERIGEL IR
WEIRTLB,

#t Transferrin Receptor* M@ (LAF, Trans.*)

Pt Transferrin receptor 1%, Poke weed

mitogen THIM S h 1=KV v IR LhFE(LEE
THRE I BALB/c =7 ARfilgs =7 A
P3-X63-Ag8653 3 = n—=ffifla s D91 7Y
F—=XtbhELEEhBE/ 72 r—FAHHET, T
T ™ mitogen & alloantigen TiF # 1k & h e
lymphoblast, %< @ & } @ tumor cell line ¥ X
OIE ¥ KM monocyte & G+ % & EhTw
648).

#l Leu-11b*#Ef@ (LI'F, 11b%)

i Leullbix, b FENERC LV EEI AL
BALB/c = v A[@ififld & = v = P3-X63 fifia &
DA ALT) F—=IDEEXEIhDBE/ 70—F N
gk, e P NKMilRERIET B EShTW

HBFN604F 2 A25H

(69)
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7% 490500

1 Leu-M4*ffifla (LR, Md4*)

¥ Leu-M4i3, & b EERIERCHREFE Ehic BALB/c
=AM E =Y ASP 2/0 s =r —<jfiflg
DA 7Y F—=IhELEERSE, 70 —F 0
WifEc, e FEFPRERDI5% & KIG L, eosinophile
¥ X U platelet & XG4T, monocyte ¥ L O
large granular lymphocyte & {X8§\ K& %779
EERTVBD,

LIk, FHLIcE 7 o8-+ Ao b KIG
s X o k) 3 RIS IR %2 Table 2 7R
E

d) FHY v 2Ek subset D FEHT

FH Y v o2Ff subset IL D NTHE, V—HF -7
B2 Y=Y RTFAEBACTTIR o,
T OFEZ DT CHE Ui,

III. #% S

%%/ 7 m—F ARG, DABORK
S X D RELORERRE D, ThAtoM
fagiii~< b ¥ ) vOBRFAIEE 5T 5,
B X Shimokawara B3 DI FEL, B
BhiuhrZbTFEnod o, —(none), T
R A LD, + (slight), PEECED D B
@, H (moderate), FHIZFE D 5 b O .
(marked) & 4 BB LI, ¥EWX, €22
m—FAfiEEFER LRV e — Bk L
BRE LT 7, 2FEMCRT2HERSEY
Table 3, 4 =733, blank X8 FEE & hin
Mofedy, RERRBIC L VHECA Lol d
DTH 5, Fig, 2~TwEMZRT. JFEME &
HEh U oS (Olympus PM-10AD) 12T 200
fEreEELicboThb, FRHEBEROEME
A oBEFETIHTH b, EREEHEEONRE
HOERAE % B A 72,

1) T-cell & X U'% @ subset 122\ T -

Table 5 ICRBEFHINCTEEDOH 5 & Bbh HH
Ll o B %R L iEFIE O BSHRIERIC L 55
fLamT, Thbb, BENH EOBEY H
REGIH & B EE S (20~40Gy) THELED#E
% AT REGIBUR LB L 7,

1T, BAHRREINCRE L 27 9 fid 3 4l
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Table 3 Score of T-cell and its Subsets
ab: 2a* 3a+3b+ 4+ HLA-DR*
case 0 20 30 40 60Gy 0 20 30 40 60 O 20 30 40 60 O 20 30 40 60 0 20 30 40 60
1 ++ + - - +
2 - H# o+ - - + o+ = H+ o+ - H L H O+
3 1 +H - - - - - +
4 - H H - i + - ++ - ++ e -+ +
5 + H# + + + + H + + + + H# +
6 - + - + + + = + H H
7 - H+ oH - L H+o# o+ #+ # - H H
8 + + - + + ks - HH + +H
9 H# H 1 H- - + - + H i
0+ + + + + +# H H o
118NE= = S = S = = o5 - —
12 H 4+ H +
13 + - - +
— ‘none, + :slight, + ! moderate, ## : marked
Table 4 Score of other Immune Cells
M3+ 12+ Trans.* 11b* M4+
case 0 20 30 40 60Gy 0 20 30 40 60 0 20 30 40 60 O 20 30 40 60 O 20 30 40 60
1
2 + + +
3
4 + +H + +H + -+ H
5 — + + + H 4 H + +H +
6 - + + +H - + -H
T = S = == = + — = + — = = — =" =
8 + -+ + + + + + + +
9 . H = + = +H = H —
10 - - - + H
11 - —_— - - — — — — e —
12 +
13
— .none, + slight, + moderate, @ marked

(33%) IcHL Lo @A Zte b, HEigkiEbc
HEUEOBEIBRE L 2 21200 8 41 (67%) &
tote (ERE p<).05THE : FHRE)

iR 2a* T, BERTHL Lo BE1061+
36I30%)TH - 7ehd, HEFEH120% 6 H1(50%)
&5 ?C.

3a+3bt Tk, RENHU EOBRER106% 3
Bl (30%) TH-1end, EHEF12604 8 61 (67%)
Eleote (p<0.05CHE : FHEE).

47T, BB Lo BB 1064 4 4
(40%) TH-Tch, EFEF126001061 (83%) &

(70)

ftote (p<0.05THE : F#EE).

HLA-DR* T, Ll ko & X106+ 5 4
(50%) TH~1=t’, EEF106F 961 (90%) &
Ttote (p<0.05THEE : FisE),

Lk, T-cell 35 X 0% @ subset iz 2\~ T Hir g
BRIGERAT & HEBE L €, ¥ (20~40Gy) CHL)
LOBEERUCEARS ML, 1+, 3a+
3b*, 4%, HLA-DR*IZ o WT M H B EE
Hote (p<0.05 . F#HEE).

2) %O AR M DT

Table 6 iwl) & RAAK, Tcellk X O F o

BAERSE H45% H2E
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TN
Leu | Leu2ag

' Leu Leu
"3a+3hl HLA-DR =

Fig. 2 Case 3

H | H
Infiltration —_—
| H

Cells which bear the antigen recognized by the monoclonal antibedy display
brown black rings (surface staining) or diffuse brown black (cyvtoplasmic
staining) in addition to the counterstain, Cells which do not bear the antigen
only display the counterstain (purple color), with darker nuclear stain,

BEFG04E 2 A25H

Fig. 3 Cased
Infiltration = | 4% | +

{71}
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Fig. 4 Case 2
= |4

Infiltration ———
4| +

Leu HLA-DR
Kl

(72) HEEIEE 458 M2 5
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Fig. 6 Case 5
Infiltration — | 4| +

Fig. 7 Case 13

+H | H
Infiltration
+ |+

BEF604E 2 H25H (73}
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Table 5 Change of Number of Patients with
Infiltration H~—+Ht.

—About T-cell and its Subsets—

() 2a* 3a+3b*(1) 4'() HLA-DR*(D
B 39 3/10 3/10 4/10 5/10

(33%) (30%) (0%  (40%) (50%)
p 812 6/12 8/12  10/12 9/10

(67%) (50%)  (67%)  (83%) (90%)

B =Before Irradiation D =During Irradiation
(1) This change was significant to p<0.05 by F test
*Numerator ; Number of +-—~it
**Denominator ; Number of ——+4

Table 6 Change of Number of Patients with
Infiltration +H~+t.

—About other Immune Cells—

M3+ 12+ Trans*. 11b* M4+

B "1 /7> 1/6 1/5 1/5 2/5
(14%) Q7%  (20%) (0%  (40%)

D 3/8 3/8 2/8 2/7 2/6
(38%) (38%) (25%) (29%) (33%)

B =Before Irradiation D =During Irradiation
*Numerator ; Number of +~#t
**Denominator ; Number of —~4t

Table 7 Change of T-cell and its Subsets
Infiltration by Irradiation

1* 2a*  3a+3b* 4+  HLA-DR*
B<D 5 5 6 5 5
B=D 1 2 1 3 3
B>D 3 2 2 1 0

B =Before Irradiaton D=During Irradiation

subset LI#b o & s ML, HL EoBEY
i~ L EAIB 0 st e X 5 ELx =T,

M3+ Tix, BEMHU EoBEX 7 6F 141
(14%) TH-1ep’, T 8 Hih 341 (38%) &
Ttoit,

124 Cid, BEMHLU EoBEX 664 14l
A7%) THh -7, EFEF 8 FH 361 (38%) &
Trwic,

Trans*Ci¥, BEMTHU EORERS Fid 1
Bl (20%) THh -1, sk 8 fidh 2 6l (25%)
Efsoiz,

11b*cix, EHEMHLU EoRE 5 Gl 1 6
(20%) THo7ch, HBEF 76F 26 (29%) &

(74)

WS GLEhOEESEREY v 3y Iy F OFH

ftotz,

M4+cix, BENHU EoBE5 Gt 2 4l
40%) TH o7, EFEF 6 FiH 2461 (33%) &
Ttotc,

Zh b oM oWTIE, I igHRER G
HL EOBHEE YT LIcEAA R, RIEH,
Wik & b BEE + LT oEM»BFEL LT
5 a7,

3) BEEA~D ) v ARBEE O BHBRIEIRIC
X 54

Table 712 T-cell ¥ X O & @ subset IZ 2 \»
T, HHREERAS X OYAEF (20~40Gy) iR
R R L x RA—EAT, BRMOBEE LR
BErhoBBEEOE(E AT, 17T Fld 5 4
(56%), 2a*Tix 9 #lt 5 #1(56%), 3a+3b*Tix
9 iR 6 ] (67%), 4+ T 9Hld5H (56%),
HLA-DR*-Ci 8 filsh 5 #1 (63%) ica iR+ Ic &
EomyRoic, i, BEFCREEOED
Li-fEFIE, 1Yk Case 3,9,10, 2a* Tl Case
3,9, 3a+3b*TlCase 3,9, 4" Ti¥ Case 3D,
FTRTCEBOEFT, WTFhdEETTIcHE
FoBEERD TV, BEECELzRDIE
Moto®it, 1% T Case 11, 2a* Tk Case 10,
11, 3a+3b*Tix Case 11, 4" Tk Case 9, 10,
11, HLA-DR*TiX Case 9, 10, 11TH -7z, &
D %5 B, Case 1113658 LU TiEHR, HBEPHcE
HEE—Tho o Ux TR THEREDOEFMTH - T2,

Table 8 2 U < % D ftho ffFd Mifila D 2L

Table 8 Change of other Immune Cell
Infiltration by Irradiation
M3+ 12+ Trans*. 11b* M4+
B<D 1 1 0 0 0
B=D 3 3 3 3 3
B>D 1 1 1 1 1

B =Before Irradiaton D =During Irradiation

Table 9 Comparison between 2a* and 3a-+3b*

0 20 30 40 60Gy
2a*>3a+3b* 0 1 0 1 0
2a*=3a+3b* 9 2 3 5 1
2a*<3a+3b* 1 0 1 2
BAEKSE #45% H2F5
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Fig. 8a Fig. 8b
CASE 4 CASE 5
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| i I\ S—
' ; . R TU—
5 5 g
0 0 20 40 Gy N 0 20 40 Gy
1* — ++ * 1* + t +
2a* _ * + 2a* + + +
2) Za+n*t - i # 2) Zat+ddt  + # +
4 = + L 4t + ## +
HLA-DR* — + # HLA-DR* + # +
Fig. 8¢ Fig. &d

Fig. 8 Correlation between peripheral Lymphocyte Number and Lymphocyte

Infiltration in the Cancer Tissue during the Radiotherapy

1) Peripheral Lymphocytes,
For peripheral Lymphocyte, anti Leu-3a was used

T, M3 L 127 TRIEE OB A 7D - Case
5 OFEWRTREO 1 xR, BEPBEED

EF UIERZRRD I,

4) 2a* & 3a+3b* D BREE O L
Table 9 2a*t& 3a+3b* D BEE L HE L 2

FEF604F 2 A25H

2) Lymphocytes in the Cancer Tissue.

TeaBiE By, ABAHRBHERCOVWTHEL
o, ZMREHR BRSO RBIE RIS

T, ST 4 BEOHFEELETIT 22T E
3a-t3bt oI REE OE VIR ER -,
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By 7wy O

Case 2, 3, 4, 5l T, 1%, 2a*, 3a*, 4%,
HLA-DRYIZ DWW TREIM 3 1 5 2L $ Rz
HiE L 2 7. Fig, 8 ez 0 L% RT. Case3 D
ERE LB\ 3P, REMics 5B b &
B ToOBEE O T & < iEBlXED bhis
Lo,

IV, & E S

FAEMCBE LT3 ) voBREERE, <
NOREFEOIER REDCE L, ST,
Russel #34)& T stromal reaction & X 0%, = h%
TEEDRCH T 5 HERIC & & b2 DIX19214
Murphy &\ ok 530, 19214F Maccarty B2V E
B owTHBTTFRLBESHTCHREL T
¥, FHREOBEXRLLEOBWENRD 5.
19494 = 1345 4 7z Moore H¥® medullary car-
cinoma with lymphoid infiltration © J# 43 B IiF
ThHHEOHENRDY, TOBE DBERCE -
THED D B A FE I k15 —E S -
T\ 5, ¥z, Black —IR*N I E S L OF
HBILo>WT, TOFE Y v < #io sinus his-
tiocytosis & EEM DOV v AFHEBEE X FHEICH
BTsiBELTVS, AHFTHLEEELOWT
Inokuchi?*®?, Watanabe®?4% © 2 & »3 » 5,
Watanabe BRIz T hHEICBIT A T &
<, gastric cancer with lymphoid stroma @1
SEREL, ToL5hEBEOBEOTFHEMN L
WZ EEREL TV, £ofll, FEERES,
WPRE FfE™, FERESY, BV E S ORRIC
DWTHENRALR D, Bh, TOTFH L OBE
CHENTH DD, ThICBENLRBLERRL
L CARBE 2799 {5 2 1F, 19734 Morrison 464
EAE USA. LB\ T(HATERHAME
O F % # X ), medullary carcinoma with
lymphoid infiltration (X B A& &\ 53, £z Y
VARBHEHE TR L OBICHEBR b oot B
HLTW5, ZORMBEBIL T, loachin®i3Bi7E
D & =5, I D medullary carcinoma with
lymphoid infiltration, Hodgkin /& LAt izid, 13-
EHLicHBR@EDLhEVE L, BEDOTFH,
BOBRL G- EMETRTFONDALKEYE
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B R EEhOBERBREY v ARy T2y P OFH

#, BiioEEgo ) v REBELBEES s -
LIEEETHDIELT S,

—H, BEREORFIZOVTIEL, FEXHR<Y
ARFy bAVTOEHERICSTTTH5
AT ER, TTI195041, Foley”, Prehn®”% s
methylcholanthrene induced sarcoma % A\
DOBHEERCTEOTRELHEI DT 5D, FOH
[ EHE 4 ic W CTHILLic b D TH Y, il
ORFE &3EBLAEVE L TWw5, Baldwin®®id
&« DILEWETHFRE LB, ¥, AU methyl-
cholanthrene THRE LT T hFRFOH
JRERRIeDH EF EDTVB, TOf, 1A ALR
R, HHBRBEEOEL OBELD, Wb
LZHERBEAFOFERER I hTETL
A, XT, ZoOX 5 EBEEREYER K, &2
BERZL > TREBIhBHFEE S > T B &
5 &b, 19594 Thomas®™, 19704F Burnet™
ZEh, e MRS EBCERL T oREERB
(Immune Surveillance System) 735 B 72 2 iz,
CORIEGIEBTLIER IR TS LIXE W
WA, B DEHEXEDBRETFEO LS It
hypothesis &7t -> T\ 5, ZDREERD RS
LT3 DE T-cel THD EEIRT VD2, £
O & BITHMEHE, macrophage, NK cell 24
< @ system DS L bR TV 5,

19684F Hellstrsm™ 513 in vitro iz T, #
BERZBORMMA I = MY KR EET
L RH Uiz, Foft, &«ohEcEest
ToMREREORENELDDLAT E T
L7 UL, EHEEE Y v EO cytotox-
icity (ME» o EOHEL H Y, in vitro TO
B F 0¥ % in vivo idiE ot L 5T
BB, Zhictk serum blocking factor @ fF#™,
M comEEE Ml paralysis®V4E, &4 DR
HAOE z bh s, MlatEfgstoicilie s 3
BT 54&ErEERrs vt bhiud, M
fate e B ns I A e iR R R D L E 2
Bh 3™,

BRI ) v B subset I DWW T OHE T
o dinnn, T ik Tcell TH5HE &
D BT E T3, 19784 Svenning 713, &

BAREREE H45% H£25
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b AR M o MR I E W T E-rosette ik Xk UM
WG, KM X H T-cell DE & XED
5, T-cell 41%, B-cell 18% TH otz EHEL T
W3, AU, Hiyry £ 3 v +EEEO Mg
W ¢, E-rosette £, a-naphtyl acetate esterase
Yugs G, seminoma T T-cell 283%TH -7 &
W5, EEMERE Y v 3R subset DRHTIX, IEHE
ISR ETfilcbh & Th s H, Hiffi
WEES L H->TED L 5 efEddinv, oD
722219764, Kikuchi &1 B LB Ik
T, i T-cell MFXFEREY v 2oL 3
T-cell T o7c & LT A, F721976%, Husby
FORBEBENET, TOREY v AKROFEYH
80%13 T-cell TH 7= LT 5, 19824,
Shimokawara % (347 T-cell Mi&F & #i B-cell 11
% A\~ T, Immunoperoxidase ¥ic X - T ELHE
B3 o E# 12 1x T-cell % predominant T
Hotcb LT3, 20k 5 BEARKRERY v
HRoOLZ{ X Tcell THBZ EMBEH TR T
691}“-‘83)_

ST, WERC X 2BoBRERIC REE S
LTWAEZ LI CHabR T\ 530 BEipEia
CRGThH, BERBEEOTHEELYED D C
ERHEIRTEY, Mz, Crile ENi~<7 A
WEEHE L - Sarcomal80% A BHAY I B0 B L 7o B
&, 40Gy —EIBSCEEHE LK, ThTh
Al FBET S &, BT X DB LR
DHHREEEE LD R kb, H~OEBD
Disholt b LT3, ¥, BERRHZLO—
DIHED B #B#EIC L7z abscopal effect (s
BRBEFRCSWTRHOHE DS X Witz o
BOMNE B BB 90 H D, KIFwR\ T
b, FEOMBIBHAFITOWTOHEE S PDHE
BHhbhd, ZOBRRLFEOEGEEZRTIOL
Zzbhb,

2 HIT, FEOBHRIER I — B R
)V ARBEEY RS LI, KE-TREOHE?DL
RE{mbhTkY, BEHRIC X 5BOREILE
WA REET 5 b0 L Th T E329 fijkLic
TEL, BLeEOMb YL, BESck\TE
&R MR bERS & LT, RS

ABFN604E 2 A25R
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KASATHWHRFTTHY, ZoX5RBHEY v
2RBRD subset DEHTI, HGHRIAE & REDO-
DuBIRT 252 CEETHAHY, ThiTonT
DIEIIFEF A IeN, LD IhTI9824, &b
FPIEWER T, BAHRBAHRE20~30Gy T
b Y v A HRBE AR D, a-naphtyl
acetate esterase RefB1Z X o TE D4 { 1& T-cell
ThbHEHREL T3,

SE, bhbhid) v RS LHFck+5
Leu-series € / 7 v —F L §if& (Becton-Dickin-
son £, US.A.) #H\>, Biotin-Avidin-Horser-
adish Peroxidase i & 0%, e b EHSIC B
THHBERP BT 5 ) v <R
subset DT HIT o7, T2 70 —-F L HED
BB XORBECSWTRFHRoZ L TH
5.

T-cell & X % D subset 1Z-2\TiX, Table 5
CiRg & < A RERPCBEEH (moder-
ate) L bE&ZIEGNE D 57, 1Y, 3a+3bT,
435 X 0" HLA-DRH*IZ D\ THE, TSR IaRewi &
WTHEE ML 2z, (p<0.05: F#5E), &
Bz, SRR X O EF (20~40Gy)
B2 IR LR EL IR &2 2 e l—Eflicou
TR LTS, Table 7 wmsZ & BEEOH
% BICEERI AL, B LIsERE, 1Tk
Case 3, 9, 10, 2a*Cik Case 3, 9, 3a+3b*Cix
Case 3, 9, 4*TiX Case 3 D\ P FREDIEHI
T, Thbo Casel,9, 10 BEENTCioHLLE
DOBEE %R UBSHRIA IR R AR, KR -
TEASED grade IVTH D, &bV v HRBH
D& ShHEMROEEPLBE T iicd
ERbh 29, BEECELERD IR oI
%, 1Tk Case 11, 2a*Tix Case 10, 11, 3a+
3b*Tix Case 11, 4*Tix Case 9, 10, 11, HLA-
DR*Ti% Case 9,10,11 TH -7z, =D 5 B, Case
11 B ARIE IR, BRP L DiItgd ) v IRkE
B hleh o EFITH D, HEHRL grade [
~II TR E A EEAIRICEESE 2 RDT, Ticikék
FHRF R RBA R TH20B BT Y, Elo
HAELIFRLC B LBERS, ik Case 9,
10 LB ~IFREOERTH 5, BAHRIEER
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X b BB BB L BTk - T, B
LIcHERFIE Case 3, 9, 10, 11 &icofo, Lichis
T, BEHRERC X - TE& < DfEfIT, —Bfkic
T-cell 3 X O°% @ subset IO BEE 01
MxBDHB EZE,

2a* £ 3a+3btiT o -TI, Table 9 &[A—EHI
TOEBHBEREROLB LR LI, 4BEOL
BT E S RERFED DRI, SBEY Bk
FThiE, 2at L T3a+3bt ok h BEE
B X 5 THHH, RFIMIZI T $H3a+3b*
R Y v Bk D40~60%, 2ati320~40%TH
HLENTRY, COXEORERZ25LDTIE
e & BB, suppressor T-cell I2-2\W Tl
HHFRZENE L ERTE D, FlokBEOMRE
MfaxBELICHEL Y, A EOBMRYE
HELIHOFREFRIB LI Wbhd 5
sneaking through phenomenon % ¥s = 3 Jf A4,
BERBCEOERNER IhTWS Y v RRTH
%988 Jat i3 FRHIZ killer T-cell #3087 5% = &
bH-THEORNTREFOERSITHIERETH
%, i, T-cell D4 subset 3% h % hiHaicBl
BLD->TREFHRELZRLTVB2bITH
b KMtk D2t E3a+3bT D5 v AL,
BAHRRAHEESRCRET 2 ) v BRe kT
KEL L ThTwinn vz k),

HLA-DRYIZ 2 W T2 D ERHMIRIT %\ 4,
fbD3EET 5 M3+, 12% & L T o BEER
B BMcE L, D% ik activated T-cell #3
ThosBbhz, HLA-DR i, HaEEEFc X
Do BHEESEMLICEAIEECSE -,
activated T-cell 35T effector T-cell ~ & 4
fbLTwiifatE2bhz, oz &ix, B
FRBEHC X DO RBICE VT B Lk, Bl
@D T-cell 8 X O @ subset D~ 0 BEEE
MOERE EBLHHSTELTWDHD LR
bhb,

fb D S BeE Mg >\ TiE, Table 6 iR
T ELERPHU EOBEE YR LICERIZAD
{, Table 8 itiRTZ & £ A—ERCHEFEPEE
EOBEMUIEITEEA Ed T,

M3*iZ2\ Tk, monocyte/macrophage @l
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BRI ORMEERE Y v <3y 7y b OEH)

At B VTR ITREBZALZ VL ShTw
5. Evans 3B R TREEBICIE 5~56%
DBEETEENRSB &L, Eccles 2@ U < &4
SEENC 35\ C, FEAM#O macrophage D =413
FEOBE LR ECEEL, FIWMOBEBYE
COWRBIELTWS L#E L TV 5, Lauder 49
5061 D FLJE B E W B\~ T, K D macro-
phage D ZiE & BEBOMBICEBRED oo L L
Twa, Ldl, SEOKNTHEERHEL Lo
R Case 4, 5, 6 © 3FlicT &4, 1B, &
b & L RMEE + LUTF OREFIN S 2 5 Fe,

11b* (NK cell) &2\ T, T-cell KL
A= F= 0 ALV THERMEEZhTWS
2, NKiEfEo®E w2 A RE & h, Immune
Surveillance System DX H %3 - T\ % O i
EHE SRR THBY, LL, FOBR - F
U ATH AR B BE S LRBERNFES
EDOHED BH D, T hi Vose E3e9e | o
FEEBCRELTWS ) v B0 NKiEHE
Dol bEL T3, SEIDbIbhOET
b 11b* D BEEE I BAHRIE AT, iR & b +L
THEERTTH oo,

12%, Trans* ic 2T, HRE»HE> &8
+h 5 B-cell, immunoblast # % B35 & 2 h
%, Trans.*1Z -2\~ T ik monocyte/macrophage
L FHT A, Table 4 iwFET 2 & < BiEEHL
EoEFIR VTR MS* LGB LCWB, Kk
£ ADCC (Antibody Dependent Cell-mediated
Cytotoxicity)®®, LR ABFHEERFELEELLR
% Immune Complex®®4ETHEH 2T 58, &
B D85 Tk i R 16 A, WaHP & b12%,
Trans.* O BHEE L+ LUTF ORI E D - Tz,

M4T I oWTE, fFRERIEEC AR PIEIE# i
BEDLENTV20, ERECRSVWTH ADCC
FTMLLDOBREAXRLTCVWBbDEEbh
5%, LiL, SEIORER T, BEHREER, B
Bk & BB L+ LT OERNE D 5 e,

BAHRIBEIC X 5 KBV v < ERDOEH L E A
BT TRIE{HBRT WA EZATHB, F0D
subset IZ 2T, 3T/l Z9M~107 33 QKT
series €/ 7 m —F A fifEr AT b L #HE

AXERSE #4568 H2 &
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LTwa, BRDRTRBCE, BEREERF
AEMIIRAMIE & Bhbh 5 OKT6 23 4 5 &
Vo Bl ABEREIWEIRTVEH, 2
THEFMILS IRy, 48], Leu-series % FH\ T,
T-cell ¥ X O @ subset 12\ T, RRFRFEHEY
VARKEREL 20X 4 Hlb - 7o, Fig, 8
R &L, BEGTRBEE OHA Lz Case 3
DEREOIEGZER &, BEEOHMML L 3HIT
R Y v ABREE 0BRSS bRty A%
CD% < @ﬁi% 7), FJ ;{) 2)}11-—13)97)~nu7)’ ﬁ&%ﬁ?ﬁﬁ*
DREMMIT TS Y v B subset D—3@#: DB
BEEme, KBh+iedi LbBD 5 2 Tig
CRBEEhTORWERDONERI L HTH
55, Thix, KEMho Y v BB BEHSR
BHAEBERYRBET DY v B3R L pE
EIhredEabhbdoick LM, Ehsiz
BET 5 U v ER subset # i i S8R S &
DEOREICEE ML D LHBEIhDDTH
%22]23}25).

T, TFRABANZ ELBEBEETS)Y
VAR DOWTEE LS B ER S h TV 55,
ERR) v HRBEEYRDHBILETRIRLT
£\ b DT sys, medullary carcinoma with
lymphoid infiltration ® #fEL &z 5 5 E & 1%
2~5%"E &R Tk D, Shimokawara &3Vd
WEDRNHTD, BT T-cell o HLL ED
BE3MAFL2HITH B, BRICO2VTY,
Watanabe %913 gastric carcinoma with lym-
phoid stroma X £E0 4 REEELTW5, L
ML, BEEREERICAKES O EM I —BE
MY v RBEE LD ERAMOESE L
Wo T, LbSREORBETCZDLS7Y v
SEROKEHL T-cell 3 X UF @ subset TH 5
ZEDRBLMET ST, T, HEERLE
R WTHEROFMBBRL LD - - BEEDO A
Tie<, L WREZIIEIRE O M 2 Rmue3
5D E\ 2%, bhbhid T CioRERBRe
FIEIER & Ot ROV TORE YT T
E Ao pRIORN0N X BR[| BN~ Y iy B 45 AR
BicrsookdBKcEE L, MM4GES &
C3H/He = v A% AV 7o EEBRIZR VT, 20Gy

FEFN604E 2 A25H
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f4t 7 H B o MMAGIEFG MR & % 0 [FT DB HE
VY ARERE TR ST AT ) —F — kLR EESE
RICTBERMRFEL, ThrfEEE: LicRa
BB RS ERT\W5, SOOBRBHKRIT, =
BICER RN 38 1) 5 e fn @G o T REHE & R+
bz, BOBEREBRO B YK
DT, THLRFEMAETELTTH T3,
V. #& =

13BIDREEEZ I OWT, BRI X 550

i~ DfEx D ) v 4Fk subset O BHE O ZE LR,

Leu-series ‘€ / 7 » —+ A HifE% T, Biotin-
Avidin-Horseradish Peroxidase #5iC & b #3d L
ot

(1) BhHEwmsETs (20~40Gy) OEEE M
T5 ) VAR, FOASHIE Lewlt (U, 1+
DT kLK), 2at, 3a+3b*, 4*, HLA-DR*T
H 5 T-cell 3L OZD subset TH - Te,

(2) 2a* (killer/suppressor T-cell) &3a-+3b*
(helper/inducer T-cell) @ iz, 4E D55
ERE BT E ERETOBBECERR
Hj Lz 73275*-:‘ ﬁ:.

(3) fibde s 72 v —FAFfEEOHENG, 4
{tXactivated T-cel ¥FEL T B EEBLRE
HLA-DR*OEE SR EEOHME (DO ESR &
FET, BAHRBEIC X 580 RS EERO T
BRI LT\ 5B,

4 oo fefeiE Ml % FH S 5 M3+, 12%,
Trans*. 11b*, M4+ & flfR i, B 15 #Ec
(20~40Gy) WHBHRHT & N TEMASA~ 0 BHE
WCHERE A b Tedr o T,

MEikzsichich, @REYGL - LHFASEES
MAHREREHE ORHEREEE, SY NN, B
SRR e R G E R IR R T b U B AE R
REBHBEFBEORBER I LET,

o, BMoERYBT WAL E, E5EELTHRE
MR REE K E v L BAERAE IR 0 B REE
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Tods, R OER L, H62E B AERFEHAHEFE L FE.
PUEMDT & (19844E 7 A, 5D, 226 A AR ERE R
£(1984FE 9 A, HEDDOLABEAFALF 4 Ah yrav—=F
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