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Table 1. Growth Rate of Subcutaneously BEIc S LT b RSB ¢ 0T, FEE B

Implanted Tumors (in mm?)

LENRBHENBZ LI LD THS. BHE
1 185kV, 2e4iifE 0. 76mmCu, FE & IEEE R i

A: Non-irradiated line*

Days following

First estimation first estimation 13cm, FREEER 232r/m THor-.
of volume (mm?)| 1 | 2 ! 34|56 R
15 (7 days) **¥ 112| 264| 408 544| 8901146 1. RER HI1EE1:cF Lon ik
BO) I EHE NS samsmscnRLEL < 706N
s 4 . . - . -l
B8C6 7 ) 36 70| 1571 283l 378 720 ﬁ.‘F\TH%ﬁ[LL. -1 l’il«w_:'\‘]_,f...l‘ﬁ k?@iﬁﬁﬁiis
32(6 7 ) 108| 256/ 365| 550/ 840! 8.8 105 fe o FEEL#mE, SURAERZ39.6X10
14(6 7 ) 144| 294| 384| 558 | EoEEMEZFME L2, Chindo & 312,
Mean 19 91| 232| 420| 525 Fhi Bk TE — ORIFE DTSR T Loy RE <
KRELADEDT, B3, BHEESEL-AEKT
B: Pre-irradiated line™®* S UNEEOKE 31245 k312, BHEHO
First estimation Egis e;toilrlr?;égﬁ WFEATEEOEAR RO 2. BHEZEHIE
of ¥ohunia ()| 73 ' 2 1 3 | 4 ‘ 51 6 BOKRESZFWL, —EOKE SN L2/2LE
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= , FOHE OFEH O REED FLOTHBD
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Fig. 2. Changes in Volume of Subcutaneous Tu-
mors following Irradiation with 1000r
(Experiment 1).
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Fig. 3. Changes in Volume of Subcutaneous Tu-
mors following Irradiation with 1000r (E-
xperiment 2).

100
200]

i _:\,/

: o
1)&3‘?56?

Dnﬁs
—= Non- butadialed Dins
— Pug - {nadialed Limt

WBHEEY 1 31 LTERL .

2. BETHESORS (HEowsE) 2@k
L7-. 81 [Ex19574E11 8 ¢, RIRARET287,480
T EADOTH A CEETHS, HBZE2N,

637
Table 2. Volume of Subcutaneous Tumors
after Irradiation with 1000r
(Experiment 1).
A: Non-irradiated line
Voume (mm?®) at Dl?ﬂiéﬁﬁg?ng
the time of
irradiation 1 ‘ 2 3 ‘ 4 5
TR | Loy B FaeH T L IR R
4 0.5 1 4
32 R 18 | 36 | 103
13.5 6 G 27
4 (181 S ) |
1 T |8 | 150 |800
0.5 1 6 | 125
1 36 | 188 | 480
12 B 36 | 125 | 343
Mean 9.6 14 | 61 | 232
B: Pre-irradiated line
5 D:%ys fgllqwing
;f;;mtl}?ée tig:;mb)f irradiation
irradiation 1528 8|l 356
4 1.7 0.5 0 [0
10 NSl AR
10 1.3 1.3 1.3 1.5
4 s 0.5( 0.5] 0.5 0.5
4 B (B it I R
4 R e
Mean 6 b el B Bl 2 | 2.6
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Table 3. Volume of Subcutaneous Tumors after Iradiations with 1000r (Experiment 2).
A: Non-irradiated line

Volume (mm?) i Days following irradiation
at the time -
of irradiation 1 2 3 4 5 : 6 7
63 81 42 27 18 26 13 30
45 80 26 42 23 23 30 56
234 * 400 234 180 125 43 60 252
54 100 88 60 54 70 156 260
30 120 120 110 12 | 9 1 0
54 135 150 64 64 | 64 72 190
96 125 125 80 80 64 168 200
Mean 82 135 112 80 54 43 71 141
(57) G0 | (92) (64) (42) | (43) (74 ( 123)

B: Pre-irradiated line

Voume (mm?) Days following irradiation
at the time
of irradiation 1 2 3 4 5 6 7
| 96 * 60 72 13 13 1 |
100 = 48 43 12 12 Az 2
60 45 45 10 5 1 0 0
130 100 8 2 1 1 0 0
24 24 24 o 0 0 0 0
162 200 105 48 12 4 4 8
60 60 36 18 2 ik 1 0
Mean 76 48 20 T 3 i
(73) (45) (21) (6) (3) ( 1.5) ¢ 1L.7)
# If the data of (*) were excluded, the nieans were shown in parentheses.
Table 4. Cure Rate and Life Span of B: Irradiation with 1000r
Subcutaneously Implanted Rats. [ %ife span
A: No irradiation | ; Exchlding
o Cured* * spontaneously
Life span cured animals)
Sponta A E
pontaneously| (Excluding Non-irradiated 5, ¢ 116 .
« - | Spontaneously line 6% ( 1/16) 11.2 days
cured ¥ TR o
gated animile) Pre-irradiated more than
- -irradiz A |
Nonlji;zadlated 17% ( 1/6 ) 15.2 days . line 62% ( 8/13) 20 days |
Pre-irradiated 57% ( 4/T more than # Statistically insignificant
line % ( ) 19days # * Statistically singnificant
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A Study on Radio-resistance (1 st Report) Sensitivity
of pre-irradiated Yoshida Sarcoma

By

Koichi Kaneta
Department of Radiology, Sapporo Medical College, Sapporo, Japan.
(Director: Prof. Nobuyoshi Muta)

Experimental studies were conducted using Yoshida ascites tumor bearing rats in
order to determine the presence or absence of developement of radio-resistance in tumor
cells when exposed for 27 months to frequently repeated heavy irradiations.

Radio-sensitivity was compared between the non-irradiated original line and the pre-
irradiated line.

The Yoshida ascites tumor bearing rats were exposed to whole body irradiation.
The dosages were 1000r each for the tumor bearing rats of the 1 st to 31 st generation,
and 2000r each for those of the 32 nd to 94 th generation. The factors were 185 kV,
6 mA, focus-peritoneal cavity distance 23cm, HVL 0.76 mm Cu. In every case the
tumor cells were transplanted into the peritoneal cavity 1 hour after the irradiation.
Whole body irradiation was administered when proliferation of the tumor cells occurred
in the peritoneal cavity. X-ray irradiation with 2000r appears to be the almost lethal
dosage for the tumor cells. Transplantations were frequently negative. When positive,
7-18 days were required for tumor cells to proliferate in the peritoneal cavity after the
transplantation, while 3-5 days were required in the case of the non-irradiated line. It
was assumed that only a few tumor cells could proliferate in the peritoneal cavity
following the transplantation.

Tumor cells of either the pre-irradiated line or the non-irradiated line were tran-
splanted subcutaneously in the rats right shoulder in order to measure the tumor
regressions of both lines following local irradiation with 1000r (185 kV, 6 mA, focus-
tumor distance 13 cm, HVL 0.76 mm Cu, radiation field 4 cm @),

—'f —
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Now if the same number of tumor cells are transplanted the date of possible
measurement of the 2 groups are not the same. Hence, in order to remedy or otherweise
uniformize the growth, 3 times as many tumor cells of the pre-irradiated line were
transplanted subcutaneously as compared with the non-irradiated line.

As to the rate of growth measured as ellipsoids, the pre-irradiated line did not differ
too much from the non-irradiated line (Fig. 1, Table 1). But the former showed more
regression than the latter following local irradiation with 1000r (Fig. 2, Table 2). This
characteristic remained unchanged when the study was repeated 4 months later after
the pre-irradiated line had been transplanted intraperitoneally without being exposed to
irradiation (Fig. 3, Table 3).

The cure rate of the subcutaneously transplanted tumors of the pre-irradiated line
following irradiation was higher than that of the non-irradiated line (Table 4).

From these data it may be concluded that the pre-irradiated line is not radio-
resistant, but more radio-sensitive. It may be explained that some tumor stem cells
possibly may have undergone some mutational changes during the repeated heavy
irradiations with X-rays, and these mutant cells proliferate as altered stem cells. And
one of the biological characteristics of the latter is that the new stem cells are more
radio-sensitive than the original stem cells.




