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Radiotherapy is carried out more completely not only by killing directly tumor cells, but also by
helping of host’s immunological response against the rest tumor cells. In this study, firstly, the relation-
ship between irradiation dose and stromal reaction, especially of lymphocytic infilatration was inves-
tigated, and secondly the influence of the administration of dexamethasone for the topical tumor tissue
with local irradiation was investigated.

1) Trradiation dose and stromal reaction : MM46-tumor or Ehrlich-tumor inoculated in the thigh of
the C3H/He mice were subjected to local electron-irradiation at the dose of 1,000, 2,000, 3,000 or 4,000
rad, and the other, which served as the unirradiated control. The mice were killed on days 1,3,5,7,10,
14 after irradiation, and resected tumor tissues were examined histologically and enzymatically using
H.E. staining and a-naphtyl acetate esterase staining.

2) The influence of dexamethasone: A half number of MM46-tumor bearing C3/He mice was
administered dexamethasone intraperitoneally. The tumor-bearing mice with or without administra-
tion of dexamethasone were subjected to local electron irradiation at the dose of 2,000 or 3,000 rad, and
the others were not irradiated. The mice were killed, and resected tumor tissues were examined as
same as above. Lymphocytic infiltration was definitely observed about on day 7 with no relation to
irrradiation dose and transplanted tumor species, and later, plasma cells and fibroblasts more infiltrated
around tumor cells. In correlation with irradiated dose, the most intensive lymphocytic infiltration was
observed in the group exposed to 2,000 rad in MM46-tumor bearing mice, and 3,000 rad in Ehrlich-tumor
bearing mice respectively.

Characteristic discrete granules were observed in the cytoplasms, and the lymphocytes which
infiltrated the area around the tumor tissue were identified as T-cells, histoenzymatically.

In the groups with administration of dexamethasone stromal lymphocytic infiltration was scarcely
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found, where as plasma cells and histiocytes were relatively more infiltrated.
It is concluded that there would be an optimal dose for the most effective immunological resistance
against topical tumor cells,and dexamethasone suppressed the Jocal immune response.
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it L, Clinac 12% linear accelerator(Varian #)
D6 MeV BFHIC X % 1 BIRATRH 2T -7,
JB5HE B2, Given Dose THEEE % h % h40lto
= A¥HAW, Th¥4FEcagd-TEEc1, 000,
2,000, 3,000, 4,000rad fB&L, = v b r—2ND
FERSHFER20MC & L, BV B OKE
S, mmA—F—-0BETH DL L DO DIFIFL
mmX 10mm X 10mm (BEEXPFREXEZ) TH-
e, Thbk, ERHE=v e —AHEEDTE
AR 3 HiE / FARTHEL, #rd-
TREXEFMLA, T, RERICERONE
EBRETHELDI, BE~Y A0EFREED
F& L7 (Table 1.

2) MM46 [E5 1B+ 5 (B RETEGE ot
EBEBMEES AEK, =9AEPV AL
# — N HH0.65mg/PEd & v 7 & — v JERE R RRE
TT1) LRAKOEBLXA, EFR 1ERATR
HEfTotc, FH~ Y AR168ET, Zhu 4 B
53, Given Dose T h % 1,000, 2,000, 3,000,
4,000rad B L, = v + v — A DIEBEEIZILT2
L& v, chbo=v ARRBHEL, 3, 5,
7, 10, 14 B, FHREBHBEI TS,
FRAFE 12T T o SR X Y MR A ERE L,

Table 1 Classification of groups and number of
mice used

1) Tumor growth, surviving days

i) nonirradiated group 20 mice
ii) 1,000rad irradiated group 10
iii) 2,000rad irradiated group 10
iv) 3,000rad irradiated group 10
v) 4,000rad irradiated group 10
2) 3) Histological study
i) nonirradiated group 72 mice
ii) 1,000rad irradiated group 42
iii) 2,000rad irradiated group 42
iv) 3,000rad irradiated group 42
v) 4,000rad irradiated group 42

4) Influence with administration of dexamethasone
a) dexamethasone (-)
b) dexamethasone (+)

i) nonirradiated group a) 18 mice
b) 18
ii) 2,000rad irradiated group a) 18
b) 18
iii) 3,000rad irradiated group a) 18
b) 18
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Vv REREO T v ML, ToBiiEibr
AXRBEHoOBBHE L IRL, AEENREY
fTo7z (Table 1). Ticdb, MEHEMEO RS
&, EEMaoZ - B, EEEEOmE, /M
BY vARR, 77 X<l REFARSEOBHE
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A AT, Horwitz!®~'""JEEC & % e-naphtyl
acetate esterase J+fa %17 - ic, AEEOFE L, &
B & L Thniie a-naphtyl acetate 23fifapd
T35 esterase IC X Y R X h, F OOMRIEWDH
REfCMz oo 7 V=v 2R L, REKD
7V EREMB-TECLDHE LB, K
X % &, T #la granular pattern %, macro-
phage (% homogeneous pattern %, B #lfa =3
kLo, T HIRROEFIDTTEETH 519, Yefad
Bz, fFRLLCRERLUFEREOESMEY 25 1
®, b PRBMEI Y Y v BREFHEL, APtk
LEr¥y BRI HBHETY, T Mtk
BRI Lidic, En¥y FUR)Y v &K
136 LT a-naphtyl acetate esterase Jefa % WifT
L, €D%< granular pattern ¥ 235 = & %
TED DTz,

3) Ehrlich % B9-3 5% B85 BT E 86 o8
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Fig. 1 Growth curve of MM46-tumor (a) and
Ehrlich-tumor after several dose of local irradia-
tion.

3,000, 4,000rad fREBF <13, EBOISFHIH I,
A E VR, 4,000rad BEE O RS #
10, 14H B O FEICEBHEAT L 9 Tr LA DNE2 T
L7z, ¥iz, MM46 [EFic e~ T e Bt
X A EEEEIE T ER TBH - T,

WIES & &, FEMBAR, 1,000rad BHBEDES
RO WIREY 2Ly, EEEAR X 5 RER
fEgC X 5 & B 5 EEEEAL Al T OIFE,
Ubh, BBV D, DHIREHEEN B 5,
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eV, BEHROEEERT©H 5 BFTOBE, U'H
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days

0 y r . T
0 1000 2000 3000 4000rad

——— MM46 tumor bearing mice
------- Ehrlich tumor bearing mice
Fig. 2 Mean surviving days of MM46-tumor bear-
ing mice ( ® — @) and Ehrlich-tumor bearing mice
(®--®) after irradiation.

SEHg4FFE B By, MM46 B T3, JERHEC
41.2+2.8H S.D., 1,000rad fi3 5t #44.0+2.8H
S.D., 2,000rad fR&1#¥51.2+5.4H S.D., 3,000rad
fB58¥53.0+8.1H S.D., 4,000rad FR4HEE51.6+
7.4H SD.T, FEMHBICLL~TL,000rad BAHEE
(p<0.05), 2,000~4,000rad fR5HE (p<0.001)
CHEEREFBRDIER S A Hhiz, Ehrlich &
Bk, FERHBE28.6+2.1H S.D.,, 1,000rad Bt
$£32.6+1.5H S.D., 2,000rad B4 %£38.4+3.7H
S.D,, 3,000rad fB54%¥42.6+7.8H S.D., 4,000rad
BA#44.8+8.0H S.D.T, FEBHBEICLNT,
1,000~4,000rad BRI H B REFAROER
pa bRtz (p<0.001) (Fig. 2).

2) MM46 [EZ R 8ER s X ORBIL Y v~ <
BRHoZH

BAE, FFEECEEELC, BEMlA0E
H, BIEORE, EWNEEOHBORE RN
BEOIONTERER STV, HE~DY v~
AREEY, BEETBBEMCRDIEL Kb,
LBBEES L LAEA L, RiEFMk, 7
7 X<kl & TARMELR L ORD, 0
3, 4,000rad BETRE T, okt
RELIMAE T
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Table 2 Histological findings on the Tth day after
irradiation (MM46 tumor)

Tissues
Tumor cell Sitromal reaction arsund
Foci
Mecrosis g':;:ﬂ:‘ Lymghocyte ‘F'Iam cell ‘Fbmuasl Muscle
MNen- :
irradiation + H =t + + + et
1000 rad H# o o — + + =+ +
2000 rad # +~# # + # [~
3000 rad HH H# o~ + # #
4000 rad # + + +H + #
(=) MNone * On the 14th day after irradiation
(+) Slight % The former is dominant
(#) Moderate

(#) Remarkable

RAHREINCHD &, BEBRENEL o5
W, EEMROZEY:, 85, EEEEomEI%k
i< 7252, MIEMRBEOREL2,000rad
FRETE TR S 58 <, RIS EINT B fe A L,
4,000rad BHBETIE, L LAEBHBEL b Din
s io,

Ric, FEMREEONM 4 6hiRattk 7 H
HizkitTs, #REZLoORFESE Y
Table 2 iw/mL 7z,

() JEmAt#E (Fig. 3-a)

EBEOF LM THRARERTEN L LR, T
BHRcRESHROBE RATH S, EERE
ME o BRI RSB D i,

(ii) 1,000rad fB4+3F

BRI X 2 EEMROBIELEE IR S
h, FELETI LB« DREREE 2333 5
KAbhs, BEEMREEIEREEE KER
$, BEEIEROBRLHRTHS,

(iii) 2,000rad &5 (Fig. 3-b)

[ MR o E ML, {8« o EE MR 7 &
OEALE, BEA~DEL EEEAREERZR S
ha, MK CHETS L, B L ESMEY
ED T X S BB L B, Vvt
ThHhHT Ehbhat,

(iv) 3,000rad FB&#¥ (Fig. 3-¢)

[EFEME 0N, BEROBER LT T2,
HEEBEHRAREEL HENE 2bh5 50
D, 2,000rad BEIFFICEE B LA e,

(v) 4,000rad &7 (Fig. 3-d)
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Fig. 3 Photomicrograph of topical MM46-tumor
tissue on the 7th day after irradiation of 2000 rad
(d) , 3000 rad (c) ,4000rad (d) and control (a)

[EFMRE, EHHERE 1L, B
fab, Vv RBEEIERHFCETLRL,
MBILA T, Y v RBE D  BHEESFM R
HBEL, BRI HE T W5,

(vi) a-naphtyl acetate esterase $efaiz X A4
= (Fig. 4
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$Eh, HE~ORHE)Y v ladkcBEoR
ISR YT Hb0MREL, THlaxhLeT
50 Y ARBETHDZ LS,

FEMY v ~BREOEEH %55 &, Fig. 51k
bhain<d, 1,000~4,000rad zhFhoBEE
R HBYZEENLEE b s il 338D B huisys, L
b URSE 7 B Bics 1) 5 &R BB O KM M
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(H.E. %200) . The most intensive lymphocytic
infiltration was observed in the specimen exposed
to 2000 rad.

RS T 5 WEL T A EAR LR,
4,000rad BHFCTHIEBHFHHERTHERLE
FTazbh: (p<0.01),

3) Ehrlich [EF BT #&E s X 0K v v
AEREDEED

R, EBEMRoZEHE, B3, EEHESOR
BORE BRI N T b, BEA~
DY VAERLETIEEBRARBECRE
%, 1,000, 2,000rad FRHERIC TR RS 7
~103 BfZiz, 3,000, 4,000rad 845 <13 RE#
5~ 7B BAZIC peak OREIA R B RS, BEMN
BWinT % & peak R < e BBENCH - 1o, &
RENCEIGE UCRHE 7T B BRTE B
NLbhi, ZhL#i, MM46EETL5hi-
D LAk, KB 7 X<filans iy, &
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Fig. 4 a-naphtyl acetate esterase staining of MM46-tumor tissue exposed to
2000 rad. Discrete granules were observed in the cytoplasms in nearly all
lymphocytes (arrows), which were characteristic of T-cells. (Methyl green =
4000,

:
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g

/] T T T T 1] T T T T 0 ¥ T T T
0 k] 7 10 14 ] 3 7 10 14 o 3 7 10 14
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{a) b} (e}
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30004 3000
1 1 1
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g 10004 ]'/‘l"l___l g 10040 E
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Days al‘ni"’}irr-du.tlnﬁ Days IHI!E' 1II'll"t'lﬂ"ﬂ.'biﬂl'l lrrld'ratéon dose
&

Fig. 5 The transition of absolute lymphocyte counts in MM4G-tumor bearing
mice after irradiation of 1000 rad (b), 2000 rad (c), 3000 rad (d). 4000 rad
(e} and control (a). Peripheral lymphocyte counts decreased according to
increment of irradiated dose, on the Tth day after irradiation (1),
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Fig. 6 Photomicrograph of topical Ehrlich-tumor tissue on the 7th day after
irradiation of 3000 rad (b), and control (a) (H.E. X200).

Table 3 Histological findings on the 7th day after
irradiation (Ehrlich)

Table 4 The influence of dexamethasone on the
histological findings on the 7th day after irradia-
tion (MM46 tumor)

Tissues

Tumor cell Stromal reaction around
foci

Necrosis g:':‘ el Lymphocyte | *Plasma cell | *Fibneblast | Muscle
mmioﬂ H# - [t~ + + + B
1000 rad + + [P [t +  ~—
2000 rad + + # + H +
3000rad [ *H~H# + i + L #
4000 rad # 1 #* + + H#

(=) None * On the 14th day after irradiation

{+) Slight #% The fomer is dominant.

(#) Moderate

(#) Remarkable

MFMBaE PO LT HBRELNE o T
7z,

BEHEREIITR, BELS LhXEEMR,
EEHEE OB DORE NS - 7o, HEBEEIKM
BB EOBEL, BA#HTHBETAHSE (Table
3), 1,000rad BHBECRIEMBETE & KX InEM TR
<, 2.000rad B4R CIX1,000rad BAHRF L H ®°
24 <, 3,000, 4,000rad BE B <58\ MR E
Na b, e Th, 3,000rad BHHFFT, &b
s Em =L (Fig. 6-a. b,

By v sFo TOLDHRBRER L DL 1D,
a-naphtyl acetate esterase 2% fif73 % &, &
By vagobdssie T RS ge icEBE B
BEETH Y v AHHBE Abhl (Figh).

KM Y v R OHBHE D &, 1,000rad

Tumor cell Stromal reaction
Tumor growth | Mecrosis | Giant cell | Lymphocyte m,
_ - Massive + e | ¥ +
imadiation | 4 | Invasive | # | *—~+ [*—~+ +
- Massive # *+~4 #* +
2000 rad
+ Invasive H# *t~i + #
- Massive H# # H~4t +
3000 rad
+ Invasive # H + +H
(=) More # The fomer is dominant.
(+) Slight
() Moderate

HETRUMABRRY v AREOEEAA LR D
73, 2,000~4,000rad A BRI IS\ T, BEMEE
DIFEN Y vV ABRE OB OB A LN, R
# 7 B HTE, 4,000rad BHEET, BRI
RCEBRETHAL R (p<0.05) (Fig. 8.
4) A7 wmA Fo MM46 [EERFTHEGEICS X
EE:Z

LkEc, A7 wA VIEFEFTI, BHHE
REEAESIR T, FABTURER A % b o DX
L, AFe4 P55, RERCEETSMA
FL bR, EEMROBERORE L, RED
#nTiR 72 h, TOEMIAT A FREFIC
BULTHLITH -, HMERKD Y v REH
DREWX, AFeA FIEHEHT, 2,000rad>
3,000rad > FERHBONEICIE L bhich, AT
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Fig. 7 Alpha-naphty] acetate esterase staining on the Tth day after irradiation.
T-lymphocytes have discrete granules in the cytoplasms (arrows), (Methyl

green = 4000,

zﬂ' jm im-
2 Em 3m
N I~
® o S /13 \JFAI
{ 5 §
e 3 7 10 14 "0 3 7 0 14 % 3 7 0 14
Days l!u{'}irmdlnhn Days .fuaﬂlrrmmlm Days afbug-ﬂlrmhthm
i ™ i
s =
20001 Emm- 2 \
5 000 2 1o00- 3
é Al N ~ ﬁ
%0 3 7 0 14 e & 710 14 u 1000 2000 3000 4000

Days aftar irradiation
(d}

Days after irradistion
{m}

Irradiation dose
1]

Fig. 8 The transition of absolute lymphocyte counts in Ehrlich-tumor bearing

rice after irradiation of 1000 rad (h), 2000 rad (), 3000 rad (d),

4000 rad

{e} and control (a), Peripheral lymphocyte counts decreased according to.
increment of irradiated dose, on the 7th day after irradiation (f),
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o FEERTHBYE FBMEEL il (.,
U LA#BEE, 77 X<@laf SotEnS A
Bifz (Table 4),

iz, 2,000rad BHBEO AT = 1 FrOEOH
ik s TSRO L L,

i) 27 a4 FIEE52, 000rad BAEFIZ, T
il de k5 i, BCSHRERA o f- o RS o 2

ARESFMHEEENE s mow

!

Fig. 9 Photomicrograph of topical MM46-tumor tissue exposed to 2000 rad with
administration of dexamethasone (H.E. =200 (al),
T-lymphocytes were scarcely found by alpha-naphtyl acetate esterase staining
(arrows), (Methyl green =200 (b)),
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