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Experimental Studies on the Correlationship between Tumor Bed and Radiation Therapy

Haruo Nakatsuka, Tetsuichi Takeuchi and Hironobu Ochi
Dept. of Radiology, Osaka City University School of Medicine

(Director:

Prof. M. Fujino)

Several experimental studies concerning the relationship between the tumor bed and radiation

therapy were performed using Ehrlich ascites tumor in mice.

After pretransplantation irradiation of the tumor bed the implant of the Ehrlich ascites tumor cells

showed delayed onset of palpable tumor nodule and slow growth. The histological examination rebealed

inability to produce new blood vessels in the tumor and the surrounding connective tissue at the preirradi-

ated tumor bed.

The slow growing tumor in such a irradiated tumor bed showed increased resistance to the radiation

treatment.

The localized irradiation of the all tissue surrounding the tumor, while the tumor itself were shielded

with lead, resulted in slight inhibitary effect on the growth of the implanted tumor.

Following preirradiation injection of phenylephrine (one of a vasoconstricting agents) in the tissue

surrounding the tumor resulted in the reduced radio-sensitivity of the tumor and tujmor bed.

In view of these experimental results the significance of the tumor bed in radiation treatmet of malig-

nant tumors was discussed.
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Table 1 Growth ratio of Ehrlich tumor at
the irradiated tumor bed and non-irradi-
ated tumor bed transplanted in varying
interval after irradiation.

tumor area at the irradiated
tumor area at the non-irradiated

growth ratio=

tumor bed
ET T R
| = :
iy e e Growth ratio (%)
Time a(fé;)ré 6;2)11:11&14011 (1 yionih Gttes %
transplantation)
0 hours 26.5414.5
3 hours 30.3+15.7
24 hours | 20.2+ 8.9
48 hours j 20.0+ 9.9
1 week | 28.1+ 7.6
2 weeks 18.6+11.9
1 month 23.9+12.7
2 montsh 71.6+39.1
3 months | 65.6+30.0
1000} T
P e
= 2
g e
E o] }// P e B
g | ¥ _ |
= [ F ~-=- Irvadiated (2000R)
I" -—— Control
L i W04 5

Days after irradiation
Fig. 1 Growth curves of subcutancously transpl-
anted Ehrlich tumor at the irradiated tumor
bed. (pretransplantation irradiation of 2000R,
1 week before)

Table 2 Growth ratio of Ehrlich tumor at
the irradiated tumor bed and non-irra-
diated tumor bed in varying dose of

irradiation.
Growth ratio (%)
Irradiation (1 month after transplantation)
dose (R) at the Time after irradiatiation
tumor bed
24 hours | 1 week | 1 month
|
500 77.54-37.8/77.84-44.6/82.3-4-40.2
1000 53.44-25. 6|5:4 .44-15.733.3-+13.6
| |
2000 20.24- 8.9i28.1j: 7.6;23.9:t12:.7

2000R FSH2 1 7 Ao ic b IfECR 2 ik b 58
TH Y, 000RMBH T12, LD ERELRED,
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Table 3 Titration of Ehrlich ascites tumor
cells inoculated into the irradiated and
non-irradiated tumor bed. The tumor
cells were transplanted 48 hours after
irradiation of tumorbed. The tumor in-
cidence was scored at 3months,

‘ Tumorincidence (%)

Number of [
cells inoculated Irradiated | Non-irradiat-
tumor hde | ed tumor bed
40000 60 100
4000 0 100
400 0 0
40- 0 0

500R RS Tk, MR EW Tl s,
WCBIEAIRE R s &, BERCY DL 5
T8 52 R LTtz B2 » B
whic W%, ToR#E S 3FTRT. Theb
B, BRI 400 ik, EEHORE
3 A ARz R b, 4000fECi, FRSHI
IS REE T, RS RE T 5.
40000fEC1, JFEMREH = & BREBMER: &%
%

C. H#ZHmER

BRI OERE 1TV, BEHBA B O
B L O FRIREHIA R o JE % £ Hic B L
Ty, T bhF V) v—ad o v T L HE
HIBEE 2 i e ve.

== ) e fEEC T B4R T B
DA RO, EEo R B A mEk,

tumors transplanted in irradiated tumor bed ~~" 4000R
— no treatment

- ~== 4000R
tumors transplanted in non-irradiated tumor bed =~~~ 7o treatment

Tumor area (mm)

1000]
1 X
—F
W
S 0 o S A N
I H;Ii\f “—Ih-""-.‘,l‘
10 7 S LTS 5

&
Days after irradiation

Fig. 2 Radiation sensitivity of Ehrlich tumor tr-
ansplanted in the irradiated tumor bed and
non-irradiated tumor bed. Growth curves of
these tumors following X-irradiation of 4000R.

1001

v BRI O B BEEC RS Bt
XERIBAHTAL & FERRE AL 31T B FF Rz ke
BERD bhighote. BIE3 BBICE\ T,
WAL BT BT RIC KEZRD bhviehot:, B
JH6 ARICES &, AT I\ TITE 7
RRbh3ZEL, EBEMBEOMENS D, [E
P ORE W S ARHERIR oI, 0AF o7t niEn
Do, —HEEN L mFEEES Bobh
. ChitRLT, BHEBMCS WCIE s Fo
T &L, MBI o ZE AT A Bk B ORI s U s
THEUWT, RSt Bot 5 X
SIciRiEam L, SR oMo RN,
DT, MEDOHAESHE VRS LR sot .
B ERR ORI BB B h fehso 12, 10
H, VARICES &, REEBOL & IEREHTAL 3o
% o X 5 IR EBC D Shi-. RS
1 A AR N D &, BEHS AR AIEES S o 1
FEL, ORI OREAN O mAE 0B L B
ha kSwicoten, JEMHMEC L Tl
ik bt

I X REBSFERAL ICHSH LT [B 8 00 XARms i
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=V Y e SERIRaRA005 % TR L, IS
BnHor—EDKEE ($15 x 5mm?) R L
THB22000R ¥ 72124000 R % JBH U, FREHHIEE
OHFEFRL 7. 0B oRH Y5 2 X
T SEREOES OB X 5 EE ol

--=-= Irradiated (2000R)

N —— Control
E500 . S i
- ) I i i 3y i
4 P -
E 100 ?’y
=

ol

g 10 20 30

Days after irradiation
Fig. 3 Growth curves of subcutaneously transpl-
anted Ebrlich tumor following irradiation of
the surrounding area.
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Table 4 Survival rate following X-ray tre-
atment (4000R) of Ehrlich tumor tran-
splanted in irradiated and non-irradiated

AR SRR F SR H6s S84

Ol @EERIOXRES 0 EEREIC RIZT
£

tumor bed. T IR X AR U A o IER
. | Irradiati- | Survival/ LB Eh sy, ORI IEF#EOE
Tumor bed | drradiati- 1y mber of . - 2 FLZSHE .t HE s I
| on dose | animals BEFCH T A ErMEE 25 . 22T, AR
Transplanted 1 ' oW THL, =9 AT s AR T il
Sratlited, tror 4000R 3/10 ’ TH _I_ﬁji B, AT mn?ﬁuﬁ
bed CHF L CObIBEEREZ 3 mok TR L,
Transplanted in -~ FE ¢ IR (2 ] fricus, %
o liated w0o0r | 910 * %ﬂoﬁwxﬁﬁ%(me)%ﬁkh %t
| tumor bed ! RO IEEE OFREF & L Thiz, ARk
Transplanted in | - _ L3 30 2 p _—
inr-:.g?}st:gll {:urri:)r non-irradi- 1/10 WO o MRS S B A, o TR
Cbed o |atin | SEhisv. BEECOLTIE, bok bl THE

fhod s RO EPNCEEAYBEH L, [EBE0E

% BA T mEIEEFEE L Tob, Zoffro%h
i ‘Hkﬂ*ﬂﬁiiij:ﬂ EFCEEL, BHCEL TRz 0% & biFi
N BRI TR &5 @5 Bt
e e Iradiated (200 R (2000R) % Fteot. - o, BRI 5 M
= —— Control .
WEBEEL LI SHE L.
L 10 20 30
Days after irradiation
Fig. 4 Growth curves of intracutaneously trans- o phenylephring
planted Ehrlich tumor following irradiation £ — Control
(2000R) of the tumor bed. %m
R L
= “I-.\\ ""“‘--}\_
=722 Irradiated (4000 R) b, Py
~— Control 10 : 5 i = .
500}

Days after irradiation

Fig. 6 Growth curves of intracutaneously trans-
planted Ehrlich tumor following irradiation
(4000E) after preirradiation injection of phe-
nylephrine into the tissue surrounding the

0 tumor.

Tumor arca (mm?)

=]

10 20

Days after irradiation

Fig. 5 Growth curves of intracutaneously transp-
lanted Ehrlich tumor following
(4000R) of the tumor bed.

irradiation

L, HifBERRALBAIES < L IBSHR O B o
FABIEL, kL.

R ER UEBE ~ 7 AD KRR O 2B
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BABELUIERIEA4E0T L THSL. T2
HH2000R BB = - Y ¥ e e LT
4000 R B ~ ¥ ADAFRILE\HY, FERRSY
LR~ v A DAL .

Fig. 7 Ehrlich tumor 6
inoculation in the non-irradiated tumor bed.
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i o AN R Ty
Fig. 8 Ehrlich tumor 6 days after subcutaneous
inoculation in the irradiated (2000R) tumor
bed.
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