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Abstract

B1R

Equal effect ratio of Co-60 y-rays compared with 190 kVp X-rays were studied by the use of 2-equally

fractionated irradiation method.

At the irradiation intervals of o (namely single exposure), 1, 3, 6, and 10 days, LD;o/g of X-rays were
453.0, 522.8, 561.0, 619.1, and 706.5 rads, and LD;qq, of ‘¥ -rays were 661.0, 790.1, 836.9, 931.5, and 1051.5

rads respectively.

Equal effect ratio of 7-rays was about 0.7 at every intervals.

By assuming that the relationship between LD;q/5 and root of intervals are linearly, modified LDj/30

were calculated.

By the use of these modified LDyy /40, residual latent injury, recovery, recovery percent/day, recovery

factors and half recovery time for X-ray and 7y-ray injury were calculated and compared with each

other. But there was no significant difference between X-ray and 7-ray injury.

B x ik
# = % R
=l B2 SMBHC ST s XBR oy iR RIEELOER
i b O EHE O R £ ]
MR R O h o
w R LW

EER2 FHE2H5HBHosERCRETES
— 102 —



434 4 A25H

# T

TERB MR IR X R S0 A EIR S
LT, BAHRESE D b OEE 2 #E Ll @i
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PROE 1R (FUHRE) BELH, HEEEE L
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&5 2 WIRGHGE R MBI 4 L o B st
T3, Thebbig% 2 HERSEC X h K@D
ERRCsT 52X L v LDy fgir kw5
L X2T, Xy e X 2EEN S OEE %
HRT5HE 12, BorvERBHCES T8
TREF2RBHOBRERIEEZ DB L B4R
ROLEBEBE Li-oTHET 5 .
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HFE2HBHICE T IXBRO T BEEN S0
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MRERUEZE

KEBY & LTI CFE1HHE 3omhfn T
~8HEFDOLORMA L. JLKMREAES
LY SEFDLDEF D2 BHESAE LcBEs
Wish LOFEBRHEA L. ME RGN 839
e T MRHRE & HMR 92005 Th 5 .

BH&MH : X1 BRESS (BEETRERT)
{7, @B 190 kVp, 48 1% 20 mA, 1.0 mm Cu
+ 1.0mm Al 3§58, #5-Bh4nRIEEEE 60cn, &
B 43.0R/m, L5M4.

THR B 3,000 Ci MEBEEESARRIER & F
F, SRR E)REIBERE 85em, #RE3 51.0 R/m, 4
H R

FREIE L Victoreen chamber AW D
BHAk No. 154, 7o B4E1% No. 621 %
195

TEBH OMER O D4y EIRIE : HEIRH O
WEROCHEMBIRCRT X 5 R4y L. |
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LA &R 0 Hix 1 @MBHCchB 0T, 1 ETE
Ot E%, SEIEIE 1 ~10H 04 11E% 24
IR TH 5 D TERTHHED 5o DB ES
BIRROE 2 KIBAHRE L LCHBRHELE.

X BB SITE

SEIEEIO B 420, 470, 530, %O 600R

HEREMELE 470, 530, 600, KU 670R

HEER3 B 470, 530, 600, 670, RO

750R

HEME6E 530, 600, 670, BU 750R

7 EIEMEI0E 600, 670, 750, FKU* 840R

T ﬁf@%}ﬁg

SEEREOR 630, 710, 800, KUt 900R
SrERERE 1B 710, 800, 900, KUt 1,000
R
SERE3H 710, 800, 900, KU% 1,000
R

srEfEf@e B 800, 900, 1,000, KU¥ 1,120

R

EIERRIOR 900, 1,000, 1,120, Jo*

1,260R

BFHE  EFERUE L 2 KBS X h30A#
DEFESOTHE L.

& R

XBEO Y BBHERC ST 5 £ EkRE O R
FHRE L AEHRYE 1 RR O 2 FiRT.

B EIERECREERE YN & » EFERY
TREY MLEDOTARSE, BH1HEVE 2
ALI DML ERBEFRNS D LR LD, F 2
THHHCERNBEER DD LD EHELTE

DOBARAZHH L7,

XARIBSIRE

SEMFROE S=— 17.0929 log D4 50.78
g =v/0.1455

srEfEf@ 1A =— 11.2129 log D+ 35.73
s =v/0.0318

SHEERSE S=— 7.9171 log D4+ 26,94
o =1/0.0157

HERME6H S=— 10.3127 log D4 34.02
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Table1 30 days Survival Rate after Single or Fractionated X-Irradiation.
Intervals
Total [
Dose (R) (Sg}n;l?ey 1day Jdays 6 days | 10 days
Exposure) Physically Equipotent Fractionation
_ 17 i
420 773%_? ............
(5.75)
14 15 16
470 70.095 = 20 75.0%-:2—0 80.0%:2—0 ............
(5.52) (5.67) (5.84)
3 12 13 .16
530 14.39% = 91 60.09% = 20 65.0%:2—0 80. 0%—"%" ......
(3.93) (5.25) (5.39) (5.84)
1 8 10 . 14 19
600 4.8%=2—1* 40.0%57.— 45.5% == 99 70.0%—-W‘ 95.025:= 20
(3.34) (4.75) (4.89) (5.52) (6. 64)
., 3 PN ,__9 o A
670 13.649 =55" 27.3% =55 45.0%-—'2—0- o5, ﬂ%-—‘%"
(3.90) (4. 40) (4.87) (5.13)
5 ,_ 5 __ 9
750 | e | 25-0‘%==—2-0— 25.0%:—'@‘ 45'9%__2T
(4.33) (4.33) (4.87)
! _ 6
840 | 00 e | e e e 30.0% =790
(4.48)

Numbers in the parenthesis are survival rates in probit scale

Table2 30 days Survival Rates after Single or Fractionated v-Irradiation.

Intervals
Total
Dose (R) (S?ngdl:Y lday 3days 6 days 10 days
Exposure) Physically Equipotent Fractionation
13
630 65'0%'_—_20_ ..................
(5.39)
10 14 17
710 500%=W 70.0%=2—0 85.0%= i T
(5.00) (5.52) (6. 04)
4 12 15 .15
300 19.0% =1 60.0% =95 75.0% =55~ MNA%=—51 | ...
(4.12) (5.25) (5.67) (5. 56)
2 7 7 15 _ 18
900 9.5% =57 35.09% =5y 35.0% =—5- T1.4% =51 90.0% =—=g5
(3.69) (4.61) (4.61) (5. 56) (6.28)
4 5 .12 . _ 15
000 | 0 e 20.0%=—5 | 25.0%=—y | 54.5%=—95 | Tl.4%=-37
(4.16) (4.33) (5.12) (5. 56)
. 4 : 11
120 | e | e 20.0% =55 | 52.4%="57
(4.16) (5.06)
., 3
1260 | e | e 14.3% =57
(3.93)

Numbers in the parenthesis are survival rates in probit scale
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Fig. 1. Relationship between Survival Rate and
X-ray Dose.

8 R

30 days Survival Rate
588 %?" 3 8

=
T

—
-

1 1 1 1 L
400 500 600 700 800 900
Exposure (R)

Fig. 2. Relationship between Survival Rate and
y-ray Dose.

%
o0 3 days }‘{days
© =, Gdays
© gor Interval \
& 80 ool 1day Q )
T RN\
3 50F . X s \e
‘;‘:”;gh \"\\
-
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10F \
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7800 700 800900 000 TI00 1200 Tabo
Exposure (R)
7 =v/0.0158
EEIRIOE S =— 13.7949 log D4 44.61
7 =v0,1965
T R IBERE

HEFEBEOH S=— 11.5788 log D+ 37.86
7 =v0.0222
9.4739 log D+ 32.62
7 =v/0.0138
=— 12.4779 log D+ 41.69
o =v0.0499
9.5450 log D+ 33,51
7 =v'0.119
S =— 15.5095 log D4 52.14

SEERLIE S=—

S EIRE 3 |

HEMER6E S=—

EIERE10 A
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7 =1/0.0324

BL, Sik7rEy bTCELLAER, DIZR
HERRTHY, o ER» S0 EERE < 5
5.

COETFH L BEHRE OBEHRAN S, £4E1
FRICIsiF % LDsoso ROGEBIFE A RD B L5 3
ROX D% . BUBIRRS HRD b 5 i
BRHRE ChBOT, BEHEE » b RN E
~NOBEIFRH & LT XIRBHBETIZ0.95% o
MBHBETIZ0.96* L W5l % I \WT, Rab
rad ~JRE 7o,

Table 3 LD/, Calculated from Dose-Survival
Curve and Equal Effect Ratio of y-rays

Interval Equal
(days) X-rays y-rays Eg‘teizlt
0 476.8 R 688.5 R 0.6

( 453.0rads) | ( 561.0rads) el

1 550.3 R 823.0 R 0.6

( 522.8rads) | ( '790.1rads) it

3 590.5 R 871.8 R 0.6

(- 561.0rads) | ( 836.9rads) Y

6 651.7 R 970.3 R 0.6

( 619.1rads) | ( 931.5rads) s

10 T43.7 R 1095.3 R 0.6
(_T06.5rads) | (1051.5rads) e

Roentgen to rads convertion factors were used
0.95 for X-rays and 0.96 for y-rays respective-

iyzﬂﬂﬂ_

Fig. 3. LDg/,, Values and Irradiation Intervals.
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Table4 Modified LDy,/,, Residual Latent Injury, Residual Injury Percent, Recovery,
Recovery Percent, Recovery ¢;/day, and Recovery Factors.

X-rays
Residual |Residual Recovery R
Lerval Modified LD 5o/ Latent |Injury % | Recovery | % of Recov. F:&i’)‘;
el (rads) Injury |of Initial | (rads) | Initial 2 |day (8)
(rads) |Dose Dose B
0 443.4
1 520.7= 260.44 260.4 183.0 70.3 T7.4 29.7 29.7 0.35
3 577.3= 288.74 288.7 154.7 53.6 134.0 46.4 15.5 0.21
6 632.8= 316.44 316.4 127.0 40.1 189.4 59.9 10.0 0.15
10 683.0= 344.04 344.0 99.4 28.9 244.6 1.1 7.1 0.12
y-rays
0 656.7 ) =
1 775.0= 387.5+4 387.5 269.2 69.5 118.3 30.5 30.5 0. 36
3 861.6= 430.84 430.8 225.9 52.4 204.9 47.6 15.9 0.22
6 946.5= 473.3+ 473.3 183.4 38.7 289.9 61.3 10.2 0.16
10 1030.8= 515.4-+4 515.4 141.3 27.4 374.1 72.6 7.3 0.13

X5 oSl 4EEE o BT
0.6oCHK, 4y EIfFE 1 XU 6 BT 0.6, {AT
HHN, ZHEERERCTIhbOEORIEED
LT

Wie. = O EA LIR35S LDsoso i & &4y
#R(BEO O FHROBFRE 7 ry 155 L5
SRR T X O EREFRLE S L OITARS.
F T EER (BE) OFHiBE L LDsyso ©
MEICESBFRE DS D LR LT, XiER
SRR O Y SRIBETE O £ 2 1\ THER O BILR

A0,
XERIBHIRE
{E1F LDsgso = 77.3345v T+ 443.4
0 =v"224.0
7 FRIB A
fE1E LDsgs0 =118.2906 T+ 656.7
0 =v"499.0

BL, TEHERE (B2 <Hh b, LDsyso @
BRI E rad, o WZ[ERD HOERERFET
b5.

T OBESR L v B BRI BIE LDsyso fH, =D
{EIE LDsoso fii & 0 5 & h HERBE, BER
ERTebbF0 L ki L ok, EE»H oM
B, EERT b0 1 ki, 14O
EERER O EE AR R RO THI (B 43R).

Fiehb, XREHFEOEIRERE3 B criid
BE, @ LDsysp 1% 577.3rad THh b, 283.7
rad %53 His\ T RS L7cRER30 A R EIET
Lz &ied . BOCBUHROBEIEIE A 1 B
Blorh & 2 HEBH D 2 ROFRITE W TH
Ui o dlETH L, H1RRA3
Hiciy 443.4— 288.7= 154.7 rad 4y DEEE
B LT diticd. oSS 1 KB ©
288.7rad BE LT\ @At 154.7rad &AL
T DTH%h LIERFEHIL 154.7/ 288.7 = 53.6%
Licsd, FUL[EE L 288.7 — 154,7 = 134.0
rad “TH hZD | Yehpihi346.4% I EHEER Lk
5. ZOEERLS ARSI ZhTthBDT
1 HY b oEEHRIT46.4%/3 H=15.5 %/H Lt
% . BRI EAS BB LR A EEREERT.

D; = Deeft

{EL D: 1% De 7% 1 RIBSHRE FRE t (2
TR PO B BN (rad), BIXEELFREL.

X ORR 3 H o2\ v 2iE,De=154.7
rad, De= 288.7rad T3 % ©T, 154.7= 288.77%
IpR=0.21,7%.

FAECENT, 1HY YO EEREZRD L
X, v kR E Do EIRR 1 B TiX30%, 10
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BT 7 % & ERE 2 XN & L T B A
FIRLTWA. X, FoRLichofcht, 1HY4D
OEEROBEREL IR CEHAZRLTWS.
LaLWwihid X, vRETCHEEOZRZRD bh
o,

wWeEEARCETHAEETHOT, X, 7
F#E & 4 EIfERR U HT#90.35, 10HT#0.13&
HERABEENEL koTwB, HL, X,
TRECHEEDEL .

WICFEE LN 5 A BT 5 oo,
B3R & 4> I B B D FE 5 & oA I~
AZbHE, FAHOW BIFTEHBEGRERLE. £
ZTZ OWEROBRELER & 27 L CliER O
B2 ST 5 &,

Fig. 4. Recovery Rate and Intervals.

100}-
%0
8-
0}

60r- T-rays.

Sﬁ m \
40 - A-rays

Recovery Percent of Ist Dose (%)

T3 6 1
Interval (days)
XEHBER « R= 19.12V T+10.9
¢ =1/0.0331
THBER - R= 19.44V/ T+12.4
o =v/0.0370
fHL, R * Rit 1 KR CHTAEER, Tik
SEIERR (B), o XER X h ol fFx.
Eixs. coXX by, VRBSHHC X BEEE ¥
B35 H2EETH & XEHT 4.20, viEE
T 3.7H kixot=. {HLWEEMCHEE © 211k
L,
EB 2
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REE2HERFOEFECRITITEE

R

EEREYY GEERIENT 5870, £4% HEL,
£ EILMITIN23IEIE[EF) RO o fFEELE
B ERBRTH S . BEEE v RSS2 HE)
Ba (&%) THOTRHEBRO % OB
EERR 1 LARETH B

AEIRS ORE RO EIRRE  SERRR o,
1, 3, RO'6 H&EL, % 2 HEIREOH1
REOHE 2 RIBGHREOHER1 19, 2 1 8,
3:7,5:5,7:3,8:2, 9:1%L10
P00kl BEERERE IR  E2k
TR ORI 5 50 & X ickhbg% 2 4
Bhto & 300 BEOEFERIUTIFS0H LS &
5%, rEIERE 1 B OBAREAE 820R, /rEIR
[@ 3 HOBE 840R RV EIRIE 6 H ¥4 930
RIBEF L7 (SEB%I 820rad, 840rad, F&yr 930
rad ORIGREEE 75 & 3 i L2 b THD
T HE ORLEYT L0 L S ool
5 5 OHRCIEH L IR OB FER RS RITI
50% % F&Eoto). i
SHFHITE ¢ 55 2 KIBHIB0 B B DA FETEH X b 30
HigEEFR R,

Table5 30 days Survival Rate after 2-Nonequal

Fractionated +-Irradiation.

Interval

0day | 1day ‘ 3days’ 6 days
Total Dose

640R | 820R | 840R | 930R

1: 9| .. |29.2% [17.4% [16.7%
C7/24) | C 4/23) | ( 4/20)
2: 8| .. |39-1% |45.8% |52.2%
( 9/23) | (11/24) | (12/23)

a
-1 70.8% | 37.5% | 75.0%
gg 35T [ aTea) | ¢ 9728 | (18/248)
& 5. 5| .. |62.5% |66.7% | 70.8%
§3| 5¢ (15/24) | (16/24) | (177285
SE 7. 3| .. |54.2% | 65.29 | 30.4%
FET (13/24) | (15/23) | ¢ 7/23)
=E| g: 9| .. |58.3%|41.7% | 37.5%
g 83 (14/24) | (10/24) | ( 924

9: 1| .. |54.2% |29.29 | 12.5%
(13/24) | ¢ 7/20) | ¢ 3/24)

10: 0| 542% | 2179 | 19.0% | 4.3%
(13/24) | ( 5/23) | ¢ 4/21) | ( 1/23)

Numbers in the parenthesis are actual numbers. 7

—107 —



108

Fig. 5. 30days Suruival Curve in 2-Nonequally
Fractionated v-Irradiation.
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BT, HY IR S\ THBE 2 RIBHEY T 5
EWSHETHS. £5T5L 1 RBEEOER

1 B EE L H 5BIERE M 2 R
HES0H DAFERNEBRTWD) %155 14
%5 2 RIBSHRELL, 1 RIBS & 2 RIBEHE © st
fElbE & SR EA 7 BaR p B L X hT W5,
Ty, o RHEBERt & REEE o R
(BB RE D) & ORI EH fe s gt &
L-C 18)21)22),

HAREZEREMEGHETHBE $15

D, =Dee-#t
THEHINTWS. AL D21 KBHERETS
h, BREEER L LTHEH AR EERT
%

BB WABWAD RN GRS LTRSS E,

1. SEMCRE LA ETRTXEREN SO
% ZbDOTH D, vREESEH S OEE S &
7o &V S REIRD I L LE oflofiE ol
SHREOESELLOEE, & TR
W m b VREED v boEE R Zi & 53
HbH5. Lo LAMCHEORT S gty o
S b OEIE R L & v 5 ik, fillo 7
e b VIR & O EE ORI A B b 7n
W5 THB.

2. REOEBHFETHHN, Thedysd
%, srEIRE, ROEsECRT 5880 Ry
&, BEREVHHCRELEIRTEEL S
AT D

FTOUERCOWTIEL, SEEMC2HE L
SR EHEBECHT 5 5.

X, HEERE cowTix, Kallman 400 &
Tyler®™%&q 2 B LAAAL © [HFf 2 ReEEEAz T X
CEoflebob B b, S GHEfLTESTE
hEWVWOI20H, FERERVWOIT208E W53
»Hb,

WITBHHRECOWTIE, G EA L DHEIT—
Yo (GRIE) B2 T ot 0 b AR E 3\ T
TWRIBEF R AT, T Dk B B D LDsos0 A
Fod BERETROTWS . & O—kBEEED
EOHRNEEETETHOT, flzid | EREGHE
@ LDsge D{a[% &2z DA% 300R 55 s
1 500R &3 .5 51 LD X \lx Eofd o
3B 5.

3. BELTWHIBEE L TiT 2 RIBHH30H
DEFEREL EDOTVELOMNE ., LLe B\
1360H D HBWIL I50HBOAETFERE WS LD
&) NP ETRHOSHEIL 4 BBEOLFRD L
WEDbHD. EOMAEFRRE (BED &k
FOERDERICLOLEHOT, LKL TH
5. AERIXBRO Y Bobh% 2 HEBHTH
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[ZT ZIC LI 2T E oL,

BHEOR D HEHEMoEE Y i L X 5 &3
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PEYR—GEEE LTREST 5 &, Folss
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RETHH5 EBbIS.

Z OBE T REREIM D LDsymo 23 d 2Tk
HTEDRLIR B i, KEBRTH 54 LR
HEH OS2 0 1 EFESHcIizEg e Lz LD
5030 RARTAELS D . Ui LEGcHEH
BEOBEORMEL Ea b, BRivokic kit
% LDsoso 3T LBELL biwWoT, &R
ANCIT SR A nse U Aot i — W Bsf LT
HZEiTica.

B3 Tedo B Bk 2. 5 Fo b O IR IR
H OB OB ENT— R BE S & R U
3B AT ELMERR AR 2 FE B b & 5 IRED
NH5. HiEOFECREREL RDEFORE
HEEEOMEC S ST O AN A BT Lk
h, REOHETIBRBEET b bEHEICES)
FREOBEI AR BRER LIRS .

R4 DEBTIL, XERO Y H0BE 2 HER
HeHBAERIECR TS LDsys 23R%, F0
FER D 6 RIe HE O SR OREE M b O EE %
HELY S Edalcbdths.

H>THE LD EIRIRIC 317 5 MR O —k B &t
MEOHIT B B X L HMAHROSHIRL & 7n>T
V5. TlebbAEMFERNCGEU L iR Y — kIR
SLi-dnzic .

L LESERERC S CT—R B G EI R L
TW5 LW I FERC EARBELY RIS T
BHEIMECOIREN DD . —RBEEEY 1H
JB4 LDy, (%°Co v 8 930R) D25, 50, 65, 83
BUBZEL T 5 Bth0 — EAEEROBKIEHE
ZAHRIcEWS Vogel EM ynid, —kBaHE
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2% 234R (25%) DOEOBRERIIURTHZD
L 884R DL T83RIC To-o T — ik B4
BOHWHH 5 HEOERBHREOEAIZE LW
DTWw%. X Mole® 4, —RkBAHERE % 200,
400, FT* 600R & T BIFL O FEDO DT\ ~HH
EHESFENEDTE D, Storer?? ) [{REIZ D~
TWhB., ZOETER2CRET5 1R 2kERE
DOlEMAT:9, 2:8828:2, 9:1&057r
5 BRI /e 5 L0 A BAEFRIVMETTH &\ 3
F=x—REMNTLLDEEBRS.

—RIBSHRE e R E N T L5
%, REBROBE—KIBEHEEIHL TV B 0
T, ME—PRMAGKOEREARELTEI 51
W< EBbRD., L L bARERCE T
FoHRRC R 5 —kBRE OBk L BN E DF
e, BoX, ER2wabin 1&k: 2%
MEDOHMS : 7THWL T : 3OS
REENTR DT, RE—ZRBERROER S X
BEREL LTI WD TR B S5 d. FO
EZoFEBOML LDsys 2Rid D & 55iks
hORE—ZROBIRO RO KaKD B X 575
b DTHBOT, BRKOEFIA Y BEY T
SRWEWIFIRG S EERRS.

FTichb, RiHHEMCE N TEORBRE
~EBERE L X 5 LT 5L, AARom<L B
& 2 P EIIRSRC X T LDsy 3R> % 2 —F i fH
HEE S RETIRIESD 5 .

1 HY h O\ T R e i3 ST i .
ZHEEIEA exponential eHBTH B E T hT
WEDT1HYS Y ORENREGEREVHIRET
PEL T2 TP DT HAHS. War0FEE T
T ARTHF M < X c HERFELE T
29.7%/8 (1 RBHHFHETHTHH) »4EIR
fRIOE T 7.0%/H Eizh, v B CXOERER 1 H
T30.5%/BAEFEI0A Tk 7.3/H &eot. =
DEIER/H OES #il3 5 EE R - AEH %
X DO LFE B E b Paterson 47 13X
T10%53/H & D, Mole® [T XigD 200
ROE1251%/H, 400R DR39%/H, 600RC
1X39% /B L [EHESR/H 13 1 kBSHEE © £8 X
DTHEB LT 5 . X Spalding?0213 60Co
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Table§ Recovery Factors and Half-Times Exposed to Fractionated Irradiation

Animal Quilflty InDlélszl Interval g[larﬂ; ;%gzw References
Radiation (R) (days) (days) (3
Mouse A/He| 250 kV X-rays 350 2, 4, 8, 1.6 0. 43%% Kohn et al.?
BALB/C #” V' 2, 4, 8, 14, 2.8 0. 25%% ”
CAF, ” Y 1, 2, 4, 8, 14, 2.1 0. 33%* 7
C3H ” ” 2, 4, 8, 2.0 0. 35%% V2
C57BL 7 ” 2, 6— 17, 10. 1.8 0. 3g#* ”
CF 1 [X-rays 400 3.6 0.19 Storer*!?
Strain A| 250 kV X-rays 260 1, 10, 20 7.4 0.9 =% Paterson et al'”,
CBA ()| 240 kV X-rays 400 1, 2, 5, 11, 20, 3.0 0. 23 Mole'®
CBA (B) ” 600 |2, 5, 11, 18, 29. | 8.7 | 0.08%* 7
Strain Al 250 kV X-rays 170 1, 0.55 Krebs and Brauer'®
RF (&) 2 1/2of LDy 2, 4, 5, 6, 8 3.4 0. 20 Meville et al.'®
RF (3) ” ” P 2.4 0.20% ”
CFg1| 190 kV X-rays 1, 3, 6, 10. 4.2 | 0.12--0.34 | this report
CF§1|Co-60 y-rays ” 3.7 | 0.13--0.36 | this report
RF ” 600 2%12?9*54%7%101;“3? holl | 0.0044 | Spalding et al®
CF§1 ” 234 5 0.018% WVogel et al.?®
CF§1 Vs 884 5 0.024% 7
RatFAC([)Fl 250 kV X-rays 315 3, 7, 14, 21, 4.9 0. 16% Kohn et al.t®
Hamster Vs 322 3, T, 5.7 | 0.06% 0.82% Kohn et al.®
Dog 1 Mvp Xerays | 217 |1, 3, 7, 14, 3.1 097 053 | Ainsworth et alv
g};‘:;“;{‘;y 250 kV X-rays | 260 |7, 20 4.8 Paterson et al.'¥

* Data previously calculated by Storer.?V
*% Data calculated by authors.

YO 1 RIBEL 205 rad DR B & FER © B
R (Gichy, BEREELEME T2 M & o B
) FEMBMRE AL LGS 2~ 9 BRI 7.9
%/B (LRBER) 2WHER B0, 1 KRS

600 rad @ FEiL[E/fE % exponential 7 0 L
RUT1HRBW 9.1%/8 & LTHivdsd LT 22
R 1.1%/H Wi LTw5% (Z o
LANER/E GREEEL) w—ELY, 9.9
%/B (ELBRERER) LLTw35).

6 A S UHEELEERE (B) X
UEIERBOF — 2% hF . BLAERED 1
~2 AL 2814 L T3 Kallman 207 55
Tyler*¥EDIMETLERE Lo, NHETFH® 2
7w b VR hboEER ook F — 2 b b
isooic.

AERBRO & YA ¥ X E°h AR
AP HEEERE & BE R OE L X oshT &
OEFICL Y, 1 RBHFRECSIFCI VI FY
ETfESE LR TS, Hax 05— x oEERE
W DF — 2PN WFIRAL LD THART
5 HEEIER e 2 B I ET 5 .

ek, ZOEEFEICOWT 1 RIBSHEE -
ORREETRL LY E LR A bR 5,

BEFTIEE LT R b VEEE S OEIE
292 L7z Dalrymple® |3 White Swiss Webste:
FROEOpRTRE A, 55MeV F e b VSR
O 0Co yRoOEGFXLEL TS, ZhTi,
—WRIBHZ. 7 = b v 470 rad v # 350 rad [E
HLoEMERY 1, 2, 4RVU8HELT, 2
REEIVThE LY A VB EWS FiELHE
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W, EEEREL S = P v#R4.85H, T##2.02H
EWVWSEEXBTWD . JGEPETFREED D ORIE
L LTid Krebs 7 13 C3H Zohh$ AR
160 rad «=+> 5 ;AR T 3 EIFRST USRS 5
651 0% 168H %D LDy %RDCTI:h, LT OB
R 1 BRI 482.3 rad @ [ 8.67%/65
HE U 504.0 rad o©fE 10.83 rad/ 168H &\~ 5
fE*BTE.

]

Fral 190kVp XEER U ®Co v DBE%E 2 4
ERH X v o EIRIEE 0,1,3,6 RUI0HE L
THBFD LDsoso %Rz,

£ EEfRECE bhic LDsys fHIZ2OWT T
WoSIEARDD ETFhd 0.7580OfE & 7t
NEROELTEDIE.

Wiz ofAEiRaED LDsyso {8 & EHEE
DOFEHROBEGREEHNL b O LRI LEE LD
so/a0 fE% 7, Z@OEIE LDsomo fEIC X b [EIEER/
B (1Rl (OfER1 BTX, vt
#130%/H, 10BTRUL¥7%/B), EEFHEEK

OrEiffE 1 BeX, v #Rti00.35, 108 TH
U<#0.13) RO¥EER (XHT 4.2, 7H#
T 3.7H, BLEFEDOZERL) %%, §BE TR
HEXRTVWAEE LB L.

BB B ORI ST, TOEENLD
[E1f8 % Hiprd- A MR e B W E WX 5T
Hy, AFEOWNLBE 2 HEBHCLISTHS
BT 58 (RLBES0k LDy, Thh
523 %R B O GHE L HE TS S
iR S il

(F3#3c o—I & B RES RO S5 55E LM
FH&, XEFEHBEErAEI0RMRERERCI VT
FEELE. )

BoR

EMAEGCMERENER 0BY KL B 0THS
FrR LR OTEHET 5.

Fai n R L, RigWEN L Aoz, IR
PRV BMATEREFRE i EXEREECEL
BR#H 5.
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