5 B BE 5
BLITTE

616-006.04 : 612.0014. 481

X g 5,.‘\%F3W&U,m§j‘1‘is@

BITDODIT

FILARPEFEMHEFHE (EE  LAREREED

¥ H

B E

[ﬁEﬁ]43fﬁ3ﬂ 28 H3ZR5)

&

EEERESICHT 3 REREE, ARKNER K
BHRIARE, SIERER 4 OAFICROTHEZ LD
‘%E%bT%Tuméw m?n%mitﬁET«
%#E&i SRR, "

m%ﬁ%ﬁ@ﬁmmwvc§ﬁﬁ,ﬁﬁ,ﬁmf
% BEETFSEOWTHRRENE T ST
5. BBEEOELOESRRERELSEVES

BOEFCABRBEERERICSZ L EMNTES
£y, BEBEOEMBEDOE TERORERE
DA% LOE R b BEHREDEMICDS T8
%%ﬁntmw%w‘ﬁﬁoﬁﬁmﬁﬁotuam
?tz‘;‘éﬂ’Cb\é Coutard DELEDEIREEED b2
DEZFORAENT DR IC LTRBREESE
EREFICAMBLERESNICEA S LNTES
PEVSENPSEOTNEEVZS, BLAEIR
HOBRBMECNIET D DS, BEDOHRS
EHOTTNEITTIHABRT ~ &R N
TLPBERETHEH, BAELRHREEETC
LDOATRIEENRIFEFEH. CCit—HIEER
NoNfipicdZ R REERICB 1 2EEEFO
Héwﬁﬁﬁ%éﬁtméﬂﬁ%wﬁh®ﬁ%&ﬁ
TR DTH B0,

ér,m%ﬁmu%n%%ﬂéﬁﬁeﬁﬁm;b

TREUNBRITY, XFA—HIRICRN TREGRD
BEIAIC kD TREHESRTS B & AR EIEMIER
#5%5. DR bRSHRBZIEOE DA
SBRETIRE B BEEICH D ID, ﬁ%%mwéc&
KOMRABMEIET L, B s ﬁ%ﬁ??
BEN5W, cn#ﬁ%ﬁ%ﬁm#wrﬁﬁﬂ%m
E%umxm%fﬁam %nanﬁwﬁ%ﬁmm

in%%ﬁﬁﬁ%m%&ﬁ%ﬁ@ﬂﬁﬂim
b,¢mmw§@Mﬁu;or@mﬁ%ﬁ(MMs
NEBERbHS &5, ST CORSHERE

il

*@%D@ﬁ%ﬁﬁ%%ifii(ﬁéf%ﬁﬁé
NEA—RRETLLVYRNBHFRANTEH S
DTRHBE P EEZLTDERERS I,

ERBR A&

1) RBEM N KR v R LR 6 B,
FHEIC i3 EREY P RFIEFRELS B2 &k
MAER, EIRIZ 20°45° OREICED &3 F
.

: 2) ERES 7 EE@GC AR L7z Ehrlich

KRR A A 7o, EREMAE TR T YOBE
FHHIIHIEE 7 B B OBKEERGICTRRL,
WCAEBEARKENA 500E/4 OELIHEAEKEAT

AOMBRSER S, BEAENSSKICTRRL,

B MBREFEE & FAIC T lomm o) 6000 fE 0 M)
i A O EBNAKKRIE £ fiofk. Chi
lec vV vy ) VS 251CT 0.05 ml (ESHAEEL
%530 TEAH) i<y A THSMUE T ic BiEL
oo

‘,ﬁ ﬁﬁ%# ﬁ%ﬁiﬁ%lﬂuﬂSE%%f

FEEEAL, FBE 200 kvp B 25 mA Wil
0.5 mmCu+0.5mmA1 Eﬁﬁﬁ 50cm ¥/fi/E Cul.37 mm
B T2R/min TS,

- BREREEBHEEZTHEEXDITEYL, BihcEL

TRATREFBERICOZBHOTONS XHF

BOEEEZ Sum RICBEDN .= v XEERE
Buwiz,

C.4) ERBEST TableI O & SR 4T,
BEERS 1BEE L, FIRIESBHERTHA
X D REHABEEE LT 500 R 97D 24 BEFARIRIC T 4
EfES L, ZO%i2 72 KEFERICT 500R §°0 6
EIfRS, B8 5000R TTRETS 6D, HIFER
B I H# 0 T2 ORI G 24R5R5RR T 100R
TOBMBE LRED 5000R KiL3ERHTEH
0. FMEHIE LB D.100R B RS DI & T 200R



462 ¥ H

%

Z

Table T  Daily Doses (x102R)
Days after ’i‘ansplahté,tidn

Growp | 7 | 8 | 9 | 10| 11| 12 | 13| 14| 15 | 16 | 17 feeeeeen Total
Doses
I 5 5 5 5 0 0 5 0 0 5 0 e 50
I 5 5 5 5 1 1 5 1 1 5 1 e oo 50
it 5 5 5 5 2 2 5 2 2 5 P 50
v 5 5 5 5 3 3 5 3 3 5 3 e e 50
Comoty) O | 0| O 0o folololo oo iy 0

ZEMUARE 5000R I TRETS 30D, FIVEIT
BINBE DK 300R THREIZE L { 5000R TH
5. BVEIEERNBTHS.

5) EAMREAET LT EBRSI0COER%ES
B U T80 ThHR % 150 T, £330 ILOfE
FBRGREF R RTEECL DIBBRERICET 5%
BHOEMYPRERUH IRICITIHI, T, VED
ERUROBEERIT L.

6) EHAMPINIBRKERRSEEORE
FIEEE T ~IVEHC DU T3 TBEZ 2000R ST 24
BRRD, 48 RERD, 72 RERGE, SHIEFI 2100R KU
2200R A4 24 BN, S ILEEI 2200R T 2400R
[RET %K 24 RS, FIVEEZ 2300R KRS 2600R st
HR24E%, WETNIT Tablel ICROTEEH
L HFNBEA% 4, 5, 6 B EOREHET %24RRD
BESEHEETS OMHL S MAERLAIEL. &
BEI~IVEL S 4 BERTHUKMDORATIRA
— B T2 BTEHTIHAE L, BREEIEE
KX C19 MEgapEs F, & EE 200kvp &
Tk 25mA JEEH 0.5mmCu+0.5xmAl R 60cm

MM Cu 1.3Tmm $REHR 54.2R /min TITIED7:,

T 4 B 1 ANE O HFEICEEL T, R
KRERICANTESEPOML, TOEREMLAFR
i TTIEP HEL, EE 100mg H7c) 4ml D
pH 7.6, 0.1M O 4 BRIEMTIK % fn %, glass homo-
genizer 1€ TREEHIKLD homoginate % fEAR L 72,
HBHE & LT 0.2M Sodium Succinate #{% B 100mg
H1:0 4ml RURRDOHEITHE 0.2 % neotetra-
zolium chloride ¥4 1R U7z & O % RijiC homogenate
LBl & iz 37°C tEiRMIIC D1 37° 1K B DERDT
TE AR UM L72485305 FIRGE L.,
RMEIR T3 B% 1000g 3720 4ml D10% forma-
lin A F . Lirs D BHIC neotetrazolium chlo-
ride DEILLERRY diforn asan A @SS 100mg &H7- 1
%) 20ml ® 1 : 1aceton-ether BAWEMZ 1 ki

BHRBTICEKOMB UL coMbKICE
[ aceton-ether IR A % N EFEICEE 100mg H 1
D 20ml E7EBBIT L. COWD 520mp (TS
B E % QR-50 TUESHLLERHCTRIEL 2.
7) #Fim¥k, Bk, ~AES/QEy, AU
EORE 7 BBk KR RIE A RE & FIRS R
AN T = o R VI LA FOME UM L
Fuilie 2 Miks 3 R URRIRIRE & R RiC
THRIE L 7. '
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1) ESHRICONT RELDYMOEHHHEER
HEBR, KFERAINC Table I, W, IV ITRLE,
SEOEBAEKA LIHD% Fig. TR Uk, £

Fig.1 Variety of survival in three
experiments of each grouwp.
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Table IT © Days of survival after transplantation Experiment ]
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Groupv Dyas of Survival Mean
I 37 40 44 45 54 48 51 57 63 72 50.2
‘I 40 41 45 50 52 54 61 65 68 70- 54.6
I 38 | 41 43 43 46 47 52 53 54 46 48.1
v 32 35 38 40 42 48 49 50 52 60 44.6
A% 23 27 31 31 34 36 38 41 42 48 °35.1
Table I Days of survival after transplantation Experiment 2

Group Days of Survival Mean
I 41 47 51 52 54 58 59 62 67 73 56.4

I 40 48 55 59 60 62 63 66 66 76 59.5
I 37 44 46 49 52 52 556 58 66 70 52.9
v 34 39 44 47 50 51 56 56 58 64 49.9
v 29 31 32 35 35 38 43 44 45 49 38.1

<t Table IV ‘Days of survival after transplantation Experiment 3

Group Days of Survival Mean
I 39 43 46 47 51 53 53 56 60 69 51.7

I 37 48 51 52 54 57 |- 59 65 67 73 56.3
I 32 41 45 52 53 55 58 63 72 T4 54.5
v 36 43 44 47 51 52 52 55 59 70 50.9
v 30 31 33 34 34 35 36 39 | .42 45 35.9

B 1 CRIEEERABICHT EMSRTIIH IH
15.1 A, $5I# 19.5 A, $EMEE 13.0 H, FIVE
9.5, XEIBICHT IEMDRTIIE IR +4.4
H, #ME —2.1H, ENE —5.¢H LL=-TW
5. RER2TI3EE RSB c L TH TH18.3
H, BILE21.40, HWH14.88, FIVHE11.88
THY, BIBICHLTIZPE IH +3.18, FIE
—3.58, BIVH—6.50, ER3ITIHABERL
B LCHIBI5.80, $IE20.40, SO
18.6H, FIVE15.00, X IR U TIIS IR
+4.6H, $IME +2.8H, ¥V —0.88DEMY
REBDI, AV TRIBEERABICILTE
I816.40, HBIE20.48, FIMEI5.50, HLIVE
12,18, IR UTIRENE +4.08, B
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LNV, VEDIETH D7z, L LFhoERich
OTHHEMHEOBIIMICHE T HCHED; BREHED

[ME%ER, 100R BINRHOAESTHS C b
Dz,

2) EERINIBBRKERRIHBEOEHICD
T BT EIT Table V~ XMt xL, EBEC L
DEBICIV T FHEE DT Fig.2 iITRL
TEL, EILEIT 48 B5R, 72 H%Faﬁ&%ﬁ'rﬂzﬁpif@&
Ny SEEsA 505 DI L THIHT DY
PICET, SUBHTRERIZS2MET, HIVEI
BEFLTVA, '

Table V* At 24 hours after Irradiation
(2000R) in I-group and the otheérs

1 2 3 4 5 Mean
ASD* 52| .59 | .71| .68 | .44 |0.588
RBC | 760 | 795 | 800 | 685 | 728 |743.6
WBC | 4100 | 4450 | 5550 | 5130 | 4200 |469.0
Hemogl.|. 75| 88| 89| 71| 83| 81.2
Hemat. | . 43| 53| 50| 41| 44| 46.2

** Activity of Succinic Dehydrogenase-system
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Table VI* At 48 hours after Irradistion
(2000 R) in I-group

1 2 3 4 5 Mean

ASD .56 .69 | .60 | .73 | .42 (0.580

RBC 753 | 670 | 825 | 765 | 828 |768.2
WBC | 4600 | 4100 | 6800 | 5300 | 6400 | 5160
Hemogl.| ~178 70 80 78 81| 77.4
Hem1t. 50 46 57 47 48 | 48.4

Table VI* At 72 hours after Irradiation
(2000R) in I-group

1 2 3 4 5 Mean

ASD .72 | .55 | .64| .51 .65 )0.614
RBC 820 [ 745 | 813 846 | 782 {801.2
WBC | 6200 | 4100 | 5400 | 5050 | 4500 | 5050
Hemogl.| 84 70 85 81 79 | 79.8
Hemat. | 47 44 49 48 46 | 46.8

Table VI[* At 24 hours after Irradiation
(2100 R) in I-group

1 2 3 4 5 | Mean

ASD .64 .51 | .54 .78 | .52 |0.598
RBC 704 | 757 | 685 | 786 | 765 |739.4
WBC | 3600 | 4400 | 4350 | 5800 | 3850 | 4400
Hemogl. 83 85 81 83 86 | 83.6
Hemat. 45 43 42 48 51 | 45.8

Fig. 2 Activity of Succinic Dehydrogenase System
of the Tumor Tissue at 24 hours (except
I-group) after X-Ray. Irradiation
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B E

Fig. 3 Red Blood Cell Count at 24 hours (except
I-group) after X-Ray Irradiation
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Fig.4 White Blood Cell Count at 24 hours
(except I-group) after X-Ray Irradiation
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Fig.5 Amount of Hemoglobin at 24 hours
(except I-group) after X-Ray Irradiation
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Table IX* At 24 hours after Irradiation
(2200 R) in I-group

Table XIIT* At 24 hours after Irradiation . _ .
(2600 R) in IV-group

1 2 3 4 5 Mean

ASD .45 | .62 | .58 | .69 | .42 |0.552
RBC 650 | 721 | 780 ( 797 | 820 |755.2
WBC | 8390 | 5400 | 4300 | 5200 | 3600 | 4480
Hemogl.| 68 T4 70 82 85| 75.8
Hemat. 40 44 45 48 50 | 45.4

Table Xix At 24 hours after Irradiation
(2200 R) in I[-group

1 2 3 4 5 | Mean

ASD .68 | .45 .37 | .49 | .62 |0.502
RBC 782 | 735 | 694 | 742 | 704 |731.4
WBC | 4800 | 5800 | 4200 | 4600 | 6400 | 5160
Hemogl.| 76 72 68 70 67 | 70.6
Hemat. 45 44 43 46 45 | 44.6

Table IX* At 24 hours after Irradiation
(2400 R) in HI-group

1 2 3 4 5 Mean

ASD .44 | .51 .55 | .68 | .48 0.532
RBC 720 ( 692 | 627 | 705 | 615 (671.8
WBC | 5200 | 4350 | 4600 | 4950 | 3750 | 4570
Hemogl. 75 76 68 70 63 | 71.4
Hemat. 46 43 42 45 38 | 42.8

Table XI* At 24 hours after Irradiation
(2300 R) in IV-group

1 2 | 3 4 5 | Mean

ASD .57 | .53 | .46 | .39 | .66 |0.522
RBC 745 | T13 | 955 | 1722 | 680 |703.0
WBC | 3800 | 4050 | 3500 | 4700 | 3250 | 3860
Hemogl.]| 74 78 75 81 71| 758
Hemat. | 46 47 43 47 46 | 45.8

BIWIOTPUEYNEL LM, TTELILL, §
IHSEHLTHE D, BME, VETRERLD
LT3, .

=) N2 b2 Yy MEREM & iC Table V~
XIWIGRL, SBHTIRG 2 BHOEHIT Fig. 6 IcR
Lie, BIBRIOTPILEDTI0HCTELENL,
BAWSHFLIIL, BIH, DIVITRESLTH
3,

1| 2 3 | 4 | 5 |Men

ASD | .57 .49| .44 .51 .40 |0.482
RBC | 676 | 693 | 645 | 710 | 605 [665.8
WBC | 4200 | 3650 | 3800 | 4050 | 8200 | 8780
Hemogl.| 66| 72| 67| 71| 64| 68.0
Hemat.[ 39| 46| 47| 45| 43 44.0°

*Table V-XIII Activity of Succinic Dehydrogenase
System of the Tumor tissue and Red Blood Cell
Count, White Blood Cell Count, Amount of
Hemoglobin and Hematocrit after X-Ray Irra-
distion

Fig. 6 Hematocrit at 24 hours (except I-group)
after X-Ray Irradiation ‘
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Effects of Time Interval and Dose of Irradiation on
Experimental Tumor

By
Katsuhiko SUGITA

Department of Radiation Medicine Okayama University Medical School
Okayama, Japan (Directoy : Prof. Michio Yamamoto)

This experiment was aimed at finding out what time interval and dose of irradiation
would the most useful inhibitory effects on experimental tumor. The tumor used was solid type
Ehrlich carcinomas experimentally induced in mice, and the total dose of each irradiation was
5,000R. The effect of irradiation was determined by the survival time of the tumor bearing
animals (Table 1).

The interval of 72 hours which is thought to be most appropriate was taken as the standard
of the interval. As a result it was found that the irradiation of 5, 000R at the interval of
72 hours with additional 100 R at every 24 hours lengthened the survival time of the tumor-
bearing animals to 4.0 days in average. The survival time of the controls given no irradiation
was 20.4 days in average (Tables 2—4, Fig. 1). Further, in those groups given additional
dose of 200 R or 300R every 24 hours, the length of survival days was rather shortened.

Besides these, some investigations were carried out to see what therapeutic effect such
additional irradiation would have on the regional tumor and what systemic side-effects. The
effect on the regional tumor was determined by the activity of succinic dehydrogenase system
in the tumor and systemic irradiation damages in the blood picture (Tables 5—13, Figs. 2—
6). The results revealed that in comparison to the group simply irradiated with 5 000 R at
interval of 72 hours, the group given additional 100 R showed the recovery of the succinic
dehydrogenase activity to be inhibited but the blood picture did not exhibit any appreciable
change. In the groups given additional dose of 200R or 300 R the succinic dehydrogenase
activity was diminished and also the damage to blood picture was in such a state that it could
not be lightly taken of.

These findings indicate that when the irradiation is done at the interval of 72 hours and
additional dose is given at the intermission period, such additional irradiation is effective at
a certain appropriate dose. In this instance, the additional dose should be such as to inhabit
the growth of tumor but not to cause much side-effect. In other woris, divided doses of
irradiation should he within the range which would serve the very purpose of irradiation
best.




