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R B 10 rad/min,




VOL. 20 NO. 3

CHEMOTHERAPY

481
% 2 EHRLICH jE(/KE) ~v A DGEOHECRETXREIRBAOEE
81 rad 219 rad
Before(g) |After 10d(g) Ratio(%) Before(g) |After 10d(g) Ratio(%)
Control 18.31 21,66 118.3 18,31 21. 66 118.3
44 16.6 17.16 103, 4 16, 23 16, 88 104, 2
Pre-

irradiation 2d 17.51 21.54 123.0 17.31 18,36 105.0
1d 18,48 23,59 115, 1 18. 45 24,3 118.7
2d 17. 88 18,92 105. 8 18,0 20.63 114.6
Post— 4d 17.75 19. 46 109, 6 17.78 20. 33 114.3
irradiation| ¢ q 17.75 19.25 108.5 18. 62 19.72 105. 9
8d 18,10 21, 22 117.4 18, 83 19, 42 105. 9

% 3 EHRLICH & (HAH) o%H, £HFRCRE

TXReFBHOEE
81 rad 219 rad
Cell Cell
SDgo(d) | count |SDg(d) | count
(x108) (x108)
Control 13,12 | 3.6162 | 13,12 | 3.6162
4d | 14.0 |2.7867 | 12,13 | 27070
Pre- iation 24 | 18.17 32420 | 12,5 | 2.8411
1d | 15.0 |3.4634 | 14.0 |2 5024
2d | 15,5 |2.9841| 16.5 |1, 8888
Post- 4d | 145 | 24478 | 13,33 |1, 2748
irradiation| g4 | 14,67 | 2.4637 | 16.75 | 1.0844
8d | 135 |2.2660| 18.0 |1.9335

104.2% THhYH, HEHMOEIIIL OE™ M & b h
219rad TIXZ DEENPRL K TH O HRBHEE T
8lrad -T2 H-105.8%, 4 H-109.6%, 6 H-108.5% %
YO8 A-117.4% 7 bOU 219rad T 2 H-114. 6%,
4 H-114.3%, 6 H-105.9% % X 118 H-105.9% T
b, HEHBNOEREA OEEMNR BT,

HEDX 5 XBRMC X v Ef (HAR) ~v 2D
HEOHEINITR X OERHEOWTRICK W T KA
L, EERBRHBEDEVBETFOEAN K T H D
oo

b iR

AIRRENY, R 3 LT X 5 i, WIREE T13. 616 X 108
THHOER L, BIRHETIL 8lrad 1 HEI-3. 463
X108, 2 HAT-3.242X10% ¥ X 0' 4 HAEG-2. 787 X 108 7¢
SOt 219rad T 1 HET-2.502X 108, 2 Hij-2. 841 X
10% 3 X004 HAT-2.707X108 & A4 L, 219rad ©%
DIERHDHE DI T DD, HBEHTIX 8lrad T2 H
#%-2.984 X108, 4 H $£-2.448X10%, 6 H #%-2. 464 X108
¥ X 08 H1%-2.266X 108 /s LT 219rad T2 H%-

1.889x10% 4 H #-1.275%10%, 6 H #%-1.084X10% ¥
XUV 8 Hi%-1.934X10% TH D, HABIL DX DI
AL, 219rad CEBTH D, AHROBIREHEL D X

BIZHEBLITHON,

PDEDX 5 XigBahc X v EfE (BEAR) offas
13, BB XIOEEHBOWTRCRSWTLEA L, Bt
MENENZEZOEMIDESHTH Y, FIRHEEC
CDREBHBETIIIDED X LA TH O,

c SDy

SDgo 12FE 31 L®T L5 HBREETIE 13.12 HTH
BORK L, BIRHEE T 8lrad 1 AR{-15.0 A,
2 HA-13.2 H¥ X 0'4 HHI-14. 0 B HNic 219 rad ¢
1 HAT-14.0 B, 2 AR-12.5 B3 X 04 AR-12.1 BT
HY, 8lrad TIXRLRERT % 2% 219rad T2 1 HE
THET 52 2~4 BT EHMH Lico BBEEE T 12 81
rad T2 H-15.5 H, 4 H-14.5H, 6 H-14.7 H¥ X O°
8 H-13.5H 7 b i 219rad ‘C2 H-16.5 H, 4 H-
13.3 H, 6 H-16.8 H-18.0 HTH Y, W Th 0BEIC
LEEL, TR 219rad 8 HETL O &L LEHTH
D, RRHEC S BRI BIERETH O,

DEDX > XL v EfE (HAR) ~v 20
SDgo (LETBHBETIIRD BHTRVAEBHBETILE
ﬁf&i’%ﬁ;& rO;‘i"bﬁ:o

L7 2oT, XRBHC XD ER (EAR) 0RBIX
MHEh 255, TOEMIEBHETRENS VT EE
BTH Ot
2. ERET L XBRE & o

EHEME% 2,46 3108 HE T 30, 81Kk
O 219rad 7 LU XHR 81 X O 219rad MR 4FEED
BREOME, MaEs b0 SDy % H#E Ui,

a f(EOHER

Rieldd ki, Eh:TFREECIBHE—E
M AEIMETT 52, FOBBIKBEOGEREIZHEINOME
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Ehrhch{“ (BoKED 2'77\042&\%@/%!&1 Rz

20 day

15 20day

20 day

20 day

8lrad-1 H §j T
1.713X10% %5 L 0% 219 rad-1~4 HE[T 1. 946~
2.552X10% & MfRBUIIRA Lico

TR L, X 81~219rad % 1~4 HEIR
BRI, 8lrad-4 ARTMBHELT 2.787X 108 ¥
X Ot 219rad-1~4 HFRHEET 2.502~2. 841X
108 TH Y, PEFEXHRTIE 219rad THED
IsIEIERR R D bR B IR, B—EATH
525, HHEETFREEECIE 81 X0 30rad T1
HAIREC X b a0 b & DB+ sz L
X LRI B ETHO.

i HRHEOSRE

E5RLDT LA, HF 30~219rad ¥ E
FEBE 2~8 AT RS LcBR ofeg, 30rad
[BATBETIT 4~8 HEMHBETETIL T 50% U
F, 8lrad RHEHBETIL 6~8 HLMEEE T 50%
LT, 219rad JASHEE CI1X 2~8 HT 50% T
A L, &< 8lrad-8 AHMREEER X 00219
rad-6 0% R4 B, 8 HERSIH T 15~20%
Linh, HEOLILHREBOETRALR,

ZhIER L, X## 81~219rad % 2~8 HRE4
DBAITIY, 8lrad BHEBETII 8 REBE BT
% 60%, 219rad BHBETI 4~6 BHBHIET
¥ 50% LUTEih, XBOThIL BRL LD
& DI KRR DA E T BETH o
SDg,
i RIREEOBE

C

% 4 EHRLICH #(HKE) ORH, £FRCREFETHETETOXReSBHoME (RIRHAR)

30 rad 81 rad 219 rad
Cell count Cell t Cell count
SDio (d) (%108 SDio (d) x10% SDio (d) (X108
Control 13.12 3. 6162 13,12 3. 6162 13,12 3.6162
44 12,33 4, 4578 13,0 3.3049 11.5 2.5520
Neutron | 2d 14,17 3.7865 13.87 3. 3706 13.87 1. 9458
1d 15,17 1. 4933 17.5 1.7129 16. 25 2. 3963
44 14,0 2.7867 . 12,13 2, 7070
X-ray 24 13,17 3. 2420 12,5 2. 8411
14 15.0 3. 4634 ‘ 14,0 2.5024
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% 5 EHRLICH jF(JKE) ORH, AFRcRETHEIUT, XKEeHyRBHuopE
30 rad 81 rad 219 rad
Cell t Cell t
D@ | NSET | SDe@ | CTLSet | spe@ | Ch S
Control 13.12 3. 6162 13,12 3. 6162 13.12 3, 6162
2d 13.5 1, 9970 16.75 2.1229 21,5 1.6105
4d 14.79 1.7129 17.0 1.9618 24,0 1. 4201
Neutron
6d 15.0 1.7568 21,5 1, 4933 14,9 0. 8638
8d 16.75 1.0731 17.5 0. 6442 17.5 0. 6295
2d 15.5 2.9841 16.5 1. 8888
4d 14.5 2. 4478 13.33 1.2748
X-ray
6d 14. 67 2. 4637 16.75 1. 0844
8d 13.5 2. 2660 18.0 1.9335
KA LDT Lo, PlTHIBHED SDy 13 et

T 1812 HTHh B L, 30~219rad D\Fh oD
BEL 1 HATRHEE15.17~17.5 HEEEOEA Y & &
DD, 2~4 BRIBHETIXIZEA SEEI W, T
LALEMT 230050, HLTHREOBEGERLTX
STeRERNE bR,

Chicw L, Xl 8lrad 1 HEjREEET15.0H
CIERMHA Y LD LIciudiz & A &I D, LA
ﬁfﬁﬁ L‘f:o

CHODRERND, X X 5 AR OET A T
DERIDHEETHD L 51T SDyy TLHEELRRED

®2. Enrlich# FEXE) cRET R RS,

XHLEB i 0T 2

i HEHEOSRE
ES5ICLDT X, hEFREEED SDy 1% 30 rad
TRSEETIE 4~8 H, 7o b 81~219rad MREHEETIT
2~8 HTHEEX R LD, e Th 8lrad-6 HILMERE
B LV 219rad 2~4 HEMHHETIL 50% U EEEL
oo
THIEHNL, X# 81~219rad R4 ¥ T 8lrad 8
AHBE RS X 219rad-4 HERBERABRELEEL
ey, dOLLERLCBHBETD 30% EX e\,
L7eaioT, Ml oBEChlEF TR XHIE BN
YOENRKTH Ol LFEKRIC SDs b X SHEREL
oo

X108 Neutron X~ ray PDEoX 5w, fikFii, #BHoWTFho
'y Cell Count Xlgﬁ Cell Count HLHEEOMMLIET 2, Mgy S8,
L HREGLELA DR DD, FOEIXFR—HRE
sx, DXL BRDE LMK TH D0
;\\ 3. REB
CIELCS— x 12 #HRIECY 50% WA B HR-EDg 12, X2
. 344 BIOECLDT LK, HEhEFOBEIL2
A #M2 5f #£-150rad, 4 H 4 R #¥-130rad, 6 H
0B Dbrad HIBHRE-30rad s X O° 8 HEMR §#E-15rad T
8 HABHBTL oL /NI WELZ LD LD
Jay  8D50 AL, X#8 T3 2 B M5 B-230rad, 4 AR
“ H1#E-140rad, 6 H#% BE#E-120rad 38 X 0O'8 H
HIBSTRE-190rad T6 BHMAHTETE D & B/
20'30% e S\EZ LB L, FhFho RBE 12 1.51.1,
[T 4 4.0 B IV 12.6 THOT,
B_—1" ¥, SDy # 30% HEEF Big-EDy 13
H T OB A1 2 BREHRE-85rad, 4 04K
T Fred 3 3 rua 5i8E-81rad, 6 H4EMEHEE-40rad 3 X008 Hi

B4t EE-40rad T 6~8 HEMHFTI D/ I W
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% 6 EHRLICH ## (JE/KE) wXiF+E P FL5

BatopEE (RBE)
EDq,
Irradiation Neutron | X-ray RBE
2d 150 rad | 230rad 1.5
After 4d 130 140 1.1
6d 43 130 3.0
8d 15 — —
ED,,
Irradiation ‘ Neutron 4 X-ray ( RBE
2d 85rad | 330rad 3.9
4.1
After 4d 81 330
6d 40 240 6.0
8d 40 130 3.25

Cell count after 10 days

fEZ L LIcDR L, X# T2 HHEREE-330rad,

4 A48 5 7%-330rad, 6 A% R4 BE-240rad 3 X O°
8 HELFR A #-130rad T8 A MBH B TL DL /&
WEZLDL, FRFho RBE 13£3,9,4,1,6.0 X
3.25 THOr
BED XS, #pEFoXKEexEE L RBE i1
WFhd 1.0 L ETH b, M8 B SRR
12.6 3 XU SDg T 6 HEREIFE-6.0 TThERE
EfE% L Lo

Iv. &

RCEZIH1IROC R OE P EFRIZERNBE
BOBBEENH T o 2R Ly, LT, FoMsE
FARHERS XOBHREN L BELBEEREALB x5 2
BBl 23V TID X5 EFEFHROERY X
DERELHEL, EROKEREY B,

EfE (BKE) wwib L X# 81~219 rad 25 B R 5t
LcBa, BB b~ 8lrad ik 2 AHIBEEE
Xt 219rad ik 6~8 HEBHAH CHAERIOELSL
EbhThHOok, MIEKIBHBREDCSE E ERLOE
bREIBN, BFRHPALH % L 8lrad T2 8 HEE
FRHBER X Ot 219rad ¢k 4~6 BEBHBECFOERA
NELRKTHDR,

¥ SDy 1%, BHBELBELH LTEETS
2, FREEEHIASAB L, 8lrad T2 HEBHE R
Xv 219rad CiX 8 HEBHBCTEOEA RN K THo
oo

i, MBHBCOIRAKOMHEMERL R L DR, %
DEZELDTEETH DO,

DX RXMOERE (BKE) wxbt s BEy R
CffleokEhEForh kT 5, hEDOEL

R oA 7e boe SDgy DERDEIXEFNEFHEE
Thotko

2T, RBE Mot bRl Tibb, HE-
RIGH#R» St R0 By EH T2 0 LEix
HAHE TS X O XHE  EDy & R o oo HAKEFO
BAIE8 HERBAH 12 15rad XX OXBOBE
126 HEMBEHC 120rad 3oL 3/ WEEX LD
Lo

Do RBE (22 B4 M8 41 B-1.5, 4 AHBHFE-
1.1, 6 HEBHEE-4.0 5 X 08 HEBAE-12.6 TH
Do

DEFREEED SDy & 30% HEET B : EDg (2
HPEF Tk 6~8 AEBHFF T Orad ¢ X h/h&
WER L L, XHoBA1 8 H#EM4R< 130rad o
0L H/PNXER LD Lo £DEED RBE 122 H#%
IRST RS X 04 HEEIRERE-3.9, 6 HLBHTE-6.0F X
8 HHSIRHEE-3.25 ThHolo

Lic o Tl F o X a5 & Lic RBE w3
hd 1.0 LlEThb, & cfifak ¢, 8 HLMBE
#£-12.6 3 L U° SDyy Ti2 6 HEMBHE-6.0 &£ H&EH
PCTEMADHEIED AR bR SR HICIBH L BETXR L
DEFNRTVBZ EMNI hrbiic,

V. #% -}

TR (ST HERES) ORRMBHEE (ERR)
DOREBEMHIEREZ XBoLTh LB L, S2¥ofimeE
2o

1) HEBEHERHOMEE TD EDg 11#EPHTF 150
rad (2 B7#%), 130rad (4 H#), 43rad (6 %) ¥ L0O°
15rad(8 H#%) wwxtl, X# 230rad(2 A#), 140rad
(4 B#%) X8 130rad(6 H#%) TH b, RBE 12 1.5
2H#), 1.14 B#%) XV 3.06HHEK THDb, 6
HEBBHEHETH S bhEN L DR,

2) AHBEHD SDy T EDg 12 ik T 85
rad(2 H#%), 8lrad(4 H#) ¥ X" 40rad(6 HEks X
U8 HE) L, X## 330rad(2 Bk L0v4 HEK),
240 rad(6 A#) 3 X0 130rad(8 H#%) TH », RBE
123.9(2 H#), 4.1(4 A#), 6.0(6 H#%) ¥ X 183.25
BH#%) ThhH, 6 HERHHTHIELMT K LD
Too LI TEAPEFIL XA < DARAIIEY X DK
b, T, EFCHTSER, ThbbESE
MIDRENZENRI Db %,

3) FIRHBETIXEPSET B L OXH 219rad BT
BRE N LA OB 2 AR & DT b, SDg 11E ik
FHTOPLERT2303H 50, XBROBAXZLEA
EE I DT,

HUEDFEREENDL, EHEFRITERIICT D XX
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DL FRIEEERY Lo L, RBE ix#ifazcix 3.0,
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RRPEBRCHELL D BRBOFEERLE T,
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EFFECTS OF 14.1 MeV FAST NEUTRON ON THE GROWTH
OF EXPERIMENTAL TRANSPLANTED TUMOR,
EHRLICH CARCINOMA.

PART 2. RELATIVE BIOLOGICAL EFFECTIVENESS (RBE)
OF FAST NEUTRON VERSUS X-RAY

Tervo TaNiGUCHI
Department of Pharmacology, Hiroshima University School of Medicine, Hiroshima
(Former director : Prof. MASAYUKI NAKATSUKA¥*)
(Director : Prof. NORIHIDE TAKEYA)

Inhibitory effects of fast neutron on the growth of experimental transplanted tumor, EHRLICH carci-
noma, were compared with those of X-ray. EDj, of neutron on the reduction of the tumor cells in
the cases of irradiation at 2, 4,6 and 8 days after inoculation were calculated 150, 130, 43 and 150 rad,
respectively, whereas those of X-ray were 230, 140 and 130, respectively. As the result, RBE of neutron
versus X-ray in thr cases of irradiation at 2,4 and 6 days after inoculation are 1.5, 1.1 and 3.0, res-
pectively. Therefore, irradiation at 6 days after inoculation showed significantly high RBE. ED;, of
neutron on prolongation of SDg, in the cases of irradiation at 2, 4,6 and 8 days after inoculation were
85, 81, 40 and 40 rad respectively, whereas those of X-ray were 330, 330, 240 and 130 rad, respectively.
In consequence, RBE of neutron versus X-ray in the cases of irradiation at2, 4, 6 and 8 days after ino-
culation are 3.9, 4.1, 6.0 and 3.25, respectively. Therefore, irradiation at 6 days after inoculation
showed significantly high RBE.

However, in the cases of preirradiation before inoculation, effect of neutron on the reduction of the
tumor cells and prolongation of SDj, was almost equal to those of X-ray.

* Present address : Professor Emeritus of Hiroshima Uuiversity and President of Nagasaki Univer-

sity, Nagasaki.



