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Table 1. Number of germ cells in average one sample in the case of control.

Number of animals ‘
No. of cells Average
1 2 3 4 5
(A) Sertoli 407 479 a2 455 528
(B) Sp. go. 38 | 368 517 | | 436 704
BIA 0.953 | 0.768 | 1079 | 098 | La3s | L0I8
(C) Sp. cy. 1391 1405 2044 1694 2456 _
CIA 3417 | 2933 | 4267 | 3.723 | 4es | 798
(D) Sp. tid. 2312 1939 3624 2350 3548 i
D/A 5. 680 4.048 7.565 5. 164 6.719 -
(E) =B+C+D 4091 3712 6185 4480 6708
E/A 10. 051 7729 | 13.103 | 9.846 | 12.704 | 10-690
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Table 2. Number of germ cells and per cent of control on 10 weeks after the irradiation
with conventional method. Rabbit’s testes were irradiated with a single dose of
600r in 5 em depth.

S e Number of animals e gf’rco ?‘?gl
1 2 3 4 5
(A) Sertoli 464 418 441 426 468 443.4
(B) Sp. go. 265 152 150 2418 139 190.8
B/A 0.571 0. 364 0.340 0582 0.297 0.430 42.24
(C) Sp. cy. 815 448 592 450 480 557
C/A 1.756 1.072 1.342 1.056 | 1.026 1.256 33.07
~ (D) Sp. tid. 217 309 406 500 304 | 347.2
D/A 0.468 0.739 0.921 | 1174 | 0.69% 0.783 13.42
(E) B+C+D 1297 909 1148 1198 923 | 1095
E/A 2.795 2.175 2.603 2:812 1.972 2.470 | " 23.11

Table 3. Number of germ cells and per cent of control on 10 weeks after the irradiation
with sieve method. Rabbit’s testes were irradiated with a single duse of 600 r
in § cm depth.

Number of animals [ames Signi-
No. of cells Average opfiu;?rl:}l fican-
e RS R 5 ce
(A) Sertoli 534 497 475 472 476 490. 2
(B) Sp. go. 302 289 296 326 274 297.4
B/A 0. 566 0. 585 0.623 0.691 0.576 0. 607 59. 63 +
(C) Sp.cy: 1012 704 864 949 684 842.6 :
C/A 1.895 1. 416 1.819 2.011 1.449 1.719 45. 26 —+
(D) Sp. tid. 805 654 393 399 450 540. 2
D/A 1,507 1.324 0.827 0. 845 0. 945 1.102 18.89 —_
(E) B+C+D 2119 1647 1553 | 1674 1408 | 1680.2
E/A 3. 961 3. 314 3. 269 3.547 2. 958 3,428 ‘ 32.07 -+
Fig. 2 Fig. 3
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Table 4. Number of germ cells and per cent of control on 10 weeks after the irradiation
with conventional method. Rabbit’s testes were irradiated with a single dose of
6001 in 10 cm depth.

b o Number of animals R E;’Eo%etggl
1 l 2 ‘ 3 ] 4 5
(A) Sertoli _ 473 592 541 547 | 578 546. 2
(B) Sp. go. 201 309 245 272 250 255. 4 21
BlA 0.425 0.522 0.453 0. 497 0.433 0. 468 45.97
(C) Sp.cy. 728 688 743 | 521 802 692, 4
C/A 1.539 1.128 1.373 0.952 1.388 1. 268 33.39
(D) Sp. tid. _ 404 222 389 224 426 333
DJA. (). 854 0.375 0.719 0.410 0.737 0.610 10. 45
(E) B+C+D 1333 1199 1377 1017 1478 1280.8 i
E/A 2. 818 2.025 2.545 . 1.859 2.557 2.345 | 21.94

Table 5. Number of germ cells and per cent of control on 10 weeks after the irradiation
with sieve method. Rabbit's testes were irradiated with a single dose of 600 r in
10 ¢m depth.

Number of animals ! signi- |
No. of cells : Average Efe'l; ofgi-{; fican-
1 2 3 4 5 ce |
(A) Sertoli 464 | 441 547 503 | @00 512.0 i
(B) Sp. go. 256 220 315 254 252 259.4
B/A ~ 0.552 0,499 0.576 0.500 0. 420 0.507 49. 80 (=) |
(C) Sp. cy. 704 699 714 723 86 705.2 ’
Cl/A 1. 517 1.585 -+ 1.305 1. 420 1.143 1. 377 36. 26 (—)
(D) Sp. tid. 510 285 476 532 | 420 444.6
D/A 1.099 0. 646 0.870 1.045 | 0.700 0. 868 14.88 (—)
(E) =B+C+D 1470 1204 1505 1509 1358 | 1409.2
E/A 3. 168 2.730 2.751 2.970 2. 263 2.752 25.74 (—)
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Table 6 Biological sieve effect on the rabbit’s

testes
- |
| ! (surqu:e) Scn ‘ 10cm |
_S.go. 1.62 1.41 108 " |
| S.cy. 1.4 1.34 .09 |
7S tid. 2.73 G R
Total 1.92 TR OR | BTy

Table 7 Depth dose of the sieve irradiation

|

i e
0 11.0 113.0 10.3 62.0
1 19.5 103.4 5.3 61.5
2 18.2 85.0 4.7 51.6
3 19.4 70.9 3.7 45.2
4 18.5 59.1 3.2 38.8
5 18.1 49.5 277 33.8
6 17.0 4.8 2.4 29.4
G R L R 2.3 25.2
8 13.8 29.3 2.1 21.6
9 12.2 24.6 2.0 18.4

B0 e 21.0 1.9 16.1

X-ray: h-v-1 1, 1 mm Cu, distance 40 cm, field
size 100 cm?®.

Sieve: open area lcm @, area ratio 4:6, Pb.
2mm in thickness.

FIER EERTH B R, Z0OBME, RS
ADECEXI0mD AT 7 4 v 3iEE, 0Lk
Y s LT %. Grebe und Wiebe w3 X b =
DRI R & B 10emES DR RII3T% L 1 5
6, EFRIEC TENIC 600r FR T B
& 1,622r RN LG5 5. I 7k
Fed0% O & 3 L ClRlfE & AT T 512131, 622r
0.4 TRTZ2ICE2TE LN 4,050r D
RT3 2 L BUEL ADTL B,

5 cmyifl & [EHRV FRA 5 1038 o Rk %k 2 1
B L7-. WERERICE 20 03 43510, R
BERC & 2P DizEE s FTREL 7=,

DI E®D 2 >D3EERE, 5 cmZEsEl & 10emZEEi &
3 rtRESNAFEREZNTNLEN 600r BBFT
M LCREENS D8 &, SmmsTE: R
HYRC RS L e ORSEORRE 2 Bt L7z )
DTH5B., WTFhERCTY, FRHEC CRE
L7zb D05, HlREEC RS Lz X

AAREZBIHE AN 52058 %65

DY, MECEENBETHZEMIFD LIS
2, FERZEANCIEHEDOMCAEENZEITED L h
B\, BRI o N EE SR T B
BRI L 2 Zh L DHERERD, ZhEy
O TEMRENERSRED b TINET S L, 5
6RNDTEL L THDT, PERITIZ LR DT
EMENHHRMET T 5B ARAZDONB. 7%
B LORICAY ZEEOBEGFELOERE L U
ke,

DIEDFERE, L SR & 25085960
WGERERP S VEADNDZ L ThH D, Blifon
ERERROMR TR X BIREF @ =,
EERTIEGELAN I M 5 2 5, RSO &
BFOHWE, W QIS THSIESL 0T
»5.

EHE C kni, SSRGS EEs
TROZE L THDT, 5cniEHciBBRC
TAHEFELOMBONE 2. 7CH DT, Figfad
1%33.8% T b, L0cmEENRSHEDOMIT 1.9
THDOT, PEfEa216.1%ThH 5,

ERAIERIC & BRI NC T, PGS
WY B ECEE SR oL, SaEE A 5 O
12, 10cmEZEENHA B AEMIEAHER R & 2 AT
hE, BESROZE2AY, MEOMICEEA
LEIRDBH B Z LAV B.

v

FERRARC X 2ESHOMEE, FicEL D
WHEBC L DEESNTVBR, OREERL
OB TR L, BEE VL, BEEET 2
0Co DY FUTHIBHAEINBICED, ZhicfET 3
HWEODDNRE L LT Becker M= X Y IS hC
Wh. FRERLANC X B EFRS R D Kuttig und
Meier? 12 THEE h T30, —Bicbhbh
PIEE ARG v Tw B g 1mm Cu g
O Lo Tx, Loevinger and Minowitz
(195019), Mitchell (195210), Jacobson and
Lipman(1952!2), Cohen and Palazzo(195219),
Loevinger (1952'49), Jacobson (19531%), Fr-
eid, Lipman and Jacobson (195319), Jolles
(19531M), Sopp and Stanton (195418), Joyet

G



T R N T T T

FEFI354E 9 H25H

und Hohl (1955'9), Fervers (19552%), Eich-
horn und Matschke(195621), Schrick-Vietor
(1955%), (1956%), Kroker (195629), Pfeifer
und Seidel (1956%)), Krokowski (1957%))
DUEERR S B, Frobd BT GE &
AD Wk DHlEE S HEA T3, wiho i
FISTYH, 10emZRES O SFE A & L2 5
2N, D T T D B3 AEREC R E T

Y, £E X5 B g 2R RS-

e AN 2.7CTH Y, 10emEEH T 1.9+ 7%
DTS, EDTEDHNRKRECEEL L, B2
NS CEREEE T, AR & B AR R
DECERHOTHURTHS. SHDORE CIIE
FRAFERIC X S, APREE G R AT ik D B i
FEHT 2 RKED LRI, HEo-LsE
BRI EEEL LR, @iuchlnE
KED LARRAICE X 3 2 0BG 2w, B
AT LHBE L 2 S W TQEED 228, BafkEs
WCHISET 3 EEERN & h i BB E b
RN, HEE, TabbEEREE W wED
Do~ FRE L, TR T2 Lk 2T HIRE
N, REShBECHEYT 3 LEBILNS4EY
ZRRE, BARERTCES TRAVWZ L1tk 3
DT EHERIL T3, Z OXEENE T
RFICBET 278, B, AJIOHFE>T, #
EDWbENBERICHELDDH B,

Lal, Zok 3 4MEEERC X 2881, &

WD L RDEDRE WEETHI THEH
BB LN R, [UEROZEONS WEEEEIZT
3, TARELLZAWTES S . R mE
DHEE, B DVERL Db DR LAV, FHix
ZOMBIZOWTRERREAZ T 7 4 vEFEL
ZrickoTsam, ¥ 73 10emEEENIAES T & ¢
BUE L, WdRaE s RS & B EEoRE
TS Uiz, Z OFR, 5 ongEdic TIimEm
HEOMICHEBEDOENTRD &Nz, 10emZEfic
NQEE- il QRN R R A R Nl
2, EBRENEL DL EEOEBEIBECHS &
WOBRIZRLIE LR, TOMCEENEYH
HUE Ao, [AROERE AT77 4 vEEE

1203

Fig. 5

1.6 a

N o 6@5
247 "“--.&3 1.4 %
\"“‘3-1-&-12_,_‘““% X i
T e

Ry L 1.0

1723 4.5 6 7.8 9 Homy
Depth

&R, BESMOEDRLKE WELEIC
TERR LMW L s 3 &, HESTHO
Bk FEEEDIL: ORICWE S BICET oL CE
HEOH B Z LK B,

Tabh bR ED &L L Rl R 2
ZEwkoT3, BRLIEMENRKGIE, L
FEAER R A & N 2 BE RS & 3 L2y
THY, NEGHEOH D MBI BEEIE, ¥
HANTIZ|R DO T D, AEWIERY I 3 i ms
Ly BEVELLZVEWIFEREMEL N,

i EDZE (AERTIE, BEICW LIz,
ERARAT R X HEDRBIRA L, 10cmgEE ciatads
IRATEE & ORI B EZER v w5 kg 2 F ool
V3, BREMEESNY T B ERSEO R & MR+
SRy, FRARIERRET S FIcd, ¥b
HUTHERDDEEZS,

COMBRLHEREN LR Ml ctsb 05
CrEfEEL, By R (EEWRE: &MiL)

x ik

1) &M : A AERLSEk18, 1958 ;614 —2) HiH:

17, 1958 ; 1448. —3) fEiF H 4[5 48618, 1958

3 164, —4) EH : HABEHSTE18, 1958 : 253,

—5) &M : BEFESE, 14, 1959 ; 580, —¢)

Becker, Weitzel und Decken: Strahlenthe-

rapie 101, 1956 ; 191. —7) Becker, Gudden

und Kuttig: Strahlentherapie 105, 1958 ;

623. —8) Becker, Weitzel und Decken: Str-

ahlentherapie 99, 1956 ; 213. —9) Kuttig und

Meier: Strahlentherapie 101, 1956 ; 260.

—10) Loevinger and Minowitz: J. Mt. Sinai

Hosp. 17, 1950 ; 49, -—11) Mitchell: Brit. J.

Radiol. 25, 1952 ; 403. --12) Jacobson and

Lipman: Am. J. Roentg. 67, 1952 ; 458, —13)

Cohen and Palazzo: Am. J. Roentg. 67, 1952 ;

470, —14) Loevinger: Radiology 58, 1952 :
351. —15) Jacobson: Am. J. Roentg. 70, 1953;




1204

991, -—16) Freid, Lipman and Jacobson: Am,
J. Roentg. 70, 1953 ; 460. —17) Jolles: X-Ray
Sieve Therapy in Cancer 1953 ; London. Lew-
is —18) Sopp and Stanton: Am. J. Roentg. 71,
1954 ; 835. —19) Joyet und Hohl: Fort. Geb.
Rontg. 82, 1955 ; 387. —20) Fervers: Strahl-

—26) Krokowski:

HERZHIHRZ&HEE 5208 #£6 5

97, 1955 ; 143, —23) Schrdck-Vietor: Strah-
lentherapie 99, 1956 ; 452. —24) Kroker: Fo-
rt. Geb. Réntg. 84, 1956 ; 392. —25) Pfeifer
und Seidel: Strahlentherapie 101, 1956 ; 325,
Fort. Geb. Rontg. 86, 1957;
256, —27) HHE : EMES 6,1957 ; 495, —28;

B HAE R4S, 1958 ; 685, —29) £l :
A A= 8:20, 1960 ; 885,

entherapie 97, 1955 ; 421. —21) Eichhorn
und Matschke: Strahlentherapie. 99, 1956 ;
536. —22) Schréck-Vietor: Strahlentherapie

Fundamental Studies of Sieve Therapy (16th Report)
On the biological effect in depth

By

Satoshi Shimazaki
Department of Radiology , Kyoto Prefectural University of Medicine
(Director: Prof. Dr. H. Kaneda)

The most characteristic feature of a sieve irradiation is a beam fractionation in
On a body surface a difference of dose between exposed and covered area is
Such as rations

space.
remarkable but as the depth increases this difference become smaller.
of maximal to minimal dose, viz., a dose in irradiated part/under covered part are
113:11 on surface, 49.5:11.2 in 5cm depth and 21:1.2 in 10cm depth (physical
conditions; h.v.l. 1,1 mm cu, f.s.d. 40 cm, field size 100 cm?, sieve of 1.5 mm pb in thickness,
with perforations of 1cm in diameter and of area ratio 4:6).

From these physical data it is assumed that a biological sieve effect in the depth
may differ from that in the surface.

In the previous repart, Kaneda and Tanei investigated the superficial sieve effect
using rabbit’s testes.

In this paper sieve effect in depth were examined using rabbit’s testes which were
underlaid paraffin of 5cm and 10cm in thickness. After irradiation of a local dose of
600 r in each depth, cellular damages were compared with both sieve and conventional
method.

1) The difference of injuries of rabbits’ testes caused by conventional and sieve
method is significant in 5cm depth but it is not significant in 10 cm depth. The ratios
of per cent of control are 1.39 in 5cm and 1.17 in 10 cm depth. In previous experiment
this ratio was 1,93 on surface.

2) Namely, biological sieve effect ratios are much significant on surface and 5cm
depth but it is not significant in 10 cm depth in sﬁiite of spacial fractionation of beams.




