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The incidence of anatomical variations of vertebrae in fetus irradiated with gamma rays from a
cesium-137 source was investigated. The appearance rate of the cervical rib and lumbar rib, and the
absence rate of the 13th rib, were used as biological indicators of radiation effects.

A total number of 494 pregnant mice of ddY strain and their 4203 fetuses were used. The day,
when vaginal plugs were found, was considered to be day 0 in gestation ages. Pregnant mice were
exposed to gamma rays at the 11th day of gestation except the experiments where mice of several gesta-
tion ages were irradiated with gamma rays for comparison of radiosensitivity at different gestation ages.
On the 18th day, they were sacrificed, the fetuses were removed from them and their bones stained were
to observe the exsistence of three kinds of variations.

The incidences of cervical rib, the 13th rib and the lumbar rib were 34.1%, 0.49%, and 1.19, re-
spectively in controls. The incidences of the cervical rib were significantly higher in the groups
treated on day 7 and 8 and were significantly lower in the groups treated on day 11 to 14 and the 16th
day, the significant deficiency of the 13th rib was only observed in the fetuses irradiated on the 11th day
and high appearance rate of the lumbar rib was suggested in the group exposed on day 7 and 8. The
appearance rate of cervical rib and the absence rate of the 13th rib were enhanced with increasing
radiation dose. However, no significant dose rate dependency were proved in all cases treated on day
11. The result of combined treatment of radiation with cadmium is seemed to imply some potentiating

effect in incidences of the cervical rib and the 13th rib.
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The data obtained in this study suggest that these three types of variations en ribs, especially the

cervical rib and the 13th rib in case of exposure on the 11th day, are useful biological indicators of radia-

tion effects,
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Fig. 1. Bone stained specimen with the cervical
rib on the left treated with 200R y-ray irradiation
on day 11 of gestation.

Fig. 2. Bone stained specimen with the 13th rib
on the unilateral side treated with 200R y-ray
irradiation on day 11 of gestation.

Fig. 3. Bone stained specimen with the lumbar
rib on the bilateral sides treated with 200R -
ray irradiation on day 11 of gestation.
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Fig. 4. Changes in appearance or absence of the
three variations on the ribs caused by 200R -
ray irradiation on each day of pregnancy.
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Fig. 5. Influence of exposure on appearance of
the cervical rib irradiated on the 11 th day of
pregnancy. Vertical lines show 95 per cent con-
fidence limits of appearance rate.

S L3 E O AR RS & PR AHR & OPYfR % Fig.

IR LT, MBI, RIBI2Z L Ehn
THRTHHA, BEHRECERIEL T, Sk

B3 E AR RINT 5. 26T, Mtk
11T BEEAZ .

B EToWTR, ko X 5 feiiim—hR
tRIZBEERLLE B 0TI b his ot



524 1 A25H

100
——O—— bilateral 4 unilateral

80 — —s— — bilateral
B
=
5 60
o
Q
14
o
"
a
€

40

20

1 J’
— ——
P SSN—— - N "
0 75 100 150 200 250 300
Dose (R}

Fig. 6. Influence of exposure on absence of the
13th rib irradiated on the 11th day of pregnancy.
Vertical lines show 95 per cent confidence limits
of absence rate.
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Fig. 7. Changes in appearance or absence of the
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day of pregnancy in comparison with radiation.
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tuses were exposed to 200R (3.3R/min) of y-ray
after administration of 30pg/mouse of CdCI.

RRBBR, Thic Cd hihndoT34.4% kI L
p o
B o MBI E R L Lica, Cd3opg ic

L HEIP, oM BRED19.8%1CE~T29.6%
cigole. ThIER L, Kbk 200R B X 3
BB, TOMERE 34.1%C L 1.4%Cho
oo 2 LT WEOBAR LoT, FpEEel
e hichot:,

5 =

1) ERPAFCEET 5%

HME, F1I3ME, BHEBOERS LURER
BSOWT : FREVHER T2 #EB, B, W
HE, BEME, (iE, BHED s BRI hB R, F
W i, ETBEET 5 HEE T DR
DL LY, EbLOMEICTE pREECI
WETE VAL D Y, 5 HEOHBILY LT
WD DTIIRNES . =0 ADBAL, HlE
7, MIHELS, MEMEG ~ 7. S ~4, RBHe7+
XThbh, FHEICEI LIRS X OB RERs
THHE 7THTHB DT, FAL LI TT
FHHOHEBCALhBELXHENEE L. L
HWEPFELLE LT, FhE 51T 5H

HAREZHMGEEEE 378 $18

B 7 B &% W LUF o igEROC i frama
B &iguent, (137 H oMl 9E3 5 g
w1, H213 HOKER RS B I
B & Uiz, SHBREELACRABTH 5 H, il
BIOHEBECH MR A DR B & LM Bk, =
DO b 218 H O MBIz 4ed % T2 BRha
N P o

ieds, T OEEES4E & T 5 g,
Fro, FHARSEMBLRD O M % A ) Uit
%[ i) 35 ;5 662990 .

HROBITHFERICDWT : A9 0ZrRsea R
W T, FHODMBEOHGE L O HEED f2b
5| E i TR B fetal units & FIU~ 023, 19
BREALE litter units™8D 1 1 7 i 2 {727 R
&, EOMPTREROBRC G TREL I
Bhhilc. i, litter effect™® o By

10 .\
\ 4 14 day
100 \-o.enzxua‘oas © 6day
* 0 day
9 &
: ", Y
; Ll \\
= N
£ 0 \
g N -] \
“OF Yum0.253X+6.411 . N
= ~—— ~
o L]
§ ol ‘\““--. o N
H“““‘"- & o
a0 = i ““n‘g’h\-%" 8
%\ o
) o .%\“-:\“‘--_,
J0pF o [ ‘--__.s
zol 4 Y2—0.047X+2.021
1o
] T B 3 ¥ T 0 g [ T R T

Litter Size

Fig. 9. Postnatal body weight changes of neona-
tal mice as a function of litter size. (postnatal
age in days: @-----0 day, Q----- 6 day, Ao
14 day)

T, JRBMAED X 5 litter sixe o J2#A il & 5
584 (Fig. 9) WilE LC, ARt Rey
ROFEBRED X 5 BRI B NI A E D
TeANHGER D2, litter size )k [EEESEAT1
Bhighvote. litter size pik o L OERT
HEUABETHOTL, b LIABLD



FRFn524E L A25H

BT, Fofl, litter [0 20 ZHR
ELT, ML, RBORHEH A viE L b
B, BERII 2R EI O LR HAET S
bondoldbREVWEEZELLRS. LL, #
o overnight DZEFLTLPEIID s = BEEFNTIE
IF 2 ~ 3 B O & b Th b, EEX
ZELOREIE D e DI T DT B Ly 57018,
Wy, JARG11H @ 9 W, 148, 19HCBBANE 1T
W, ZESL O HBLERIC R O B R iR L
S, 2D HhY, ZRRHEO A v bA U
TR O Fe s By BB oo X B SR 0L, A
FRCTHIFEHEREL LTCIHEHLS55LD0TH D
= EDyofo.

Teds, {HH Ucliiplus, s oD ofwrs
DI avg g VAT EEEE RS, 3
MOZEB) A 2 08 U7 B L L Th B .

FEOHSHEESE, ZoERE LURBHRE
[Z2W T HE, A1 JOTENE O KR
BERgL, BIE, Wb % “Malformation’ o 45
DTSR L [, RS & 320
TS, RS OE T H % il 23 cell loss
BHHE cell death s ZFnb EFE L2 HhTw
5. UL, OB CRg2 T
B5, K S BRI S .

HiEoHB otk 220D E2J 2k 5
5. 5 1R X s EEL disturbance (o HE
LD THBHEGHEZTITHSL. Tibb, 2
AN HEE ds O O FLE 2k O IR Tk J)
e R DAL T 5 1o DI BRI 5 &
Wahs. ¥, KEwihc BRI, @D b
h, DERWMIPHL HHEEL SFE L.
20, B DANEETHLOTHD LV 5%
2 HThB. Tiebb, i 7HHEC ST 5 hHE O
EIOFLEN D, —fOEMEY ThHo &5k
AR T BRSO T 2 i TH B

e o BTk, AR TR ddY
RV ADEE O L5, KHBRE O BEhEOH
BBFRED 1.1% LI BN L, FRw
LORHBLTECE VW HE DL RELS L,
W ThHELVZH. LivL, WEEETH

21—(21)

Hie D R HBIRE RT R/ D B HIO® . Ey
LN AT, “HHR” ORI AR T Wi
ZHMNIwERbhS. FROBA,D, 5513
B “ETR" LLUTES ZE0IEN—BITH
;5515}88)’

SRS S UBERICDOWNT @ Ak o #Hidk
X, Wb B R ERBEROFRE LTS
foh, ExOBECOWTHRR X TR,

Jaks11 A Hic s 5 FhE OB T, TREHR
BEORNE B2 Bhichs, bL, HHE
JEEE O &\ a8 H B FE 0 BE R 7o 34
2, e, SRR X D D B o HEBURE 2 HE
OGN XD T X B Dy, FeAERY Tof e
EOBEN B T Ehd THEIBRGE.

BB E OBA IR L OERNBERSA XD
WCHRRETH D, B0 BEOREIL LTEAT
5.

FERDE 3 % Bt o sh ek, &1, Ml 8
H B TR 208 3B 5 5 .

RWFgeREI S, Bl oo B oo [ R EE 1375
RELFIC, #712, i3 C75R & 100R ]
RO MHERED D 5 EHERShS .

» o WEEO R I, & {WS0RELTF @
(S4B RS O BABIC D\~ COMRENE, o B
HHEAIRE L Uiz b O3 Kifsy T & H30®®
9, RO CEROLEREIRHEL L0k
LCik, Russell, L.B.™ ¢ Y O |5 o4t
B . HiEIBE L oECEYRS, BHIE
JEze Mieholc & v 5 T b . Background
radiation 3 & + O (Z5R) MHEELHEME w5
DAREE: L SRR G/ ¥ B et el (N 2N &
KT BRI HBH™®.

JREHEOBER L, Wb B ATRLERE OBY
R it LiciRi i3 % p107080 ) i L o) BlifR
w R Ui i e B i il hode.

AR & EOMDHE & OBEEEIC X BRI
DT HIRLA D IERE & LT Cd 2 D
EFteat, e ko Cdfgirpiic ks o LD
hb SREMICOWT, ZRICiEREELRDIL
WOEEP DD, i, R LB Cdo



22—(22)

FRRBIEEN, BHREES XOREFEEDRE L
gh‘smmm;_ &D&%K I 53&73;%0& %%
AT DWL, B & DRI X doid T
Tous & W 5 REETORN00 L SoER U feys . JiGEE
barrier L7t %7z, Cd o fHELBIERA~DBET
L&D TLIWD,

Btk & Cd 0% 2 R RIETHEOHK L
WIRE, — R, Bl iR rnEm il (Fig. 7).
LaL, @gEshic BEcE D, Jdii &
Cd D 4% 2« DXHEREA R T—8 S9C F(k L
ThBE, WHED ERET <2 — A1 X< Efl
LTkh, Cd O MbHoMEL 1 BiE
RTHbhTWBZ EAr2te. Zhuk, Kb
DIEFDRGE L 7cR i COBEEN IR Th B D
L, Cd OB EsE» 6, BB
L, TEM ¥ CIC b 5 BREOKREINIHER D B 5 1od
EHRIERDS. Thobb, ke Cd o
R BEELL, FhFhD agent I specific ¢
BH Y, [F—EETH o T OB R AR & B
TH5EDL, FRIRMD S 2 TR D BEHE A
U CThhix, o REHIBIIE © BRI
A, RO EBbnThD, Hgs Cd
DYEH OB E R 5 TOMEE O\ TH D &
ExICHDVERLAEBbRS. E1BkhEEs X
OB E OBE S RABRCHMEhS.

Tkt & Cd OfFfc X 5 W8, ApigeoE
FO—HOPIHERED D, Wb b AR R
LER TR L LTRdbhicn™®,
ZRYEREELUTEREN E LB s e LT
BEIR I ERERETRECLTHRL EELR
5. Tieb, BihEogs, Cd #5Mero
RERTE (CEHARRRSRD X0 HBER 25
B WSRO IREE GRMBERE) X b
B\, L7 2T, & L, W% 0pkHahE s i
ISR Ch % T hiE, Cd o
(29.6-—19.8) % EHHRO%HE ( 1.4—34.1)
%%, PER W X oTHE S hTl9.8— 32.7|=
22.9% MEHECH S . LiL, SEEw, i
FRELBEES RO, ZogasL, —Ho
HREGREAD LV TELTHLS. 5, B

ARSI IRE SR B37% H1 5

HEEYTFsc&icdd, ¥k, Cd oy
WSO L AT 2 &ic X b, S BITHBRL)
Roiteshs.

TR & Al BEEEINF- & o IS RSP p ik
HIDH &S T a3, AR fEi I o el
LTz &iCicd. LinL, b MW TO#H
E2 IR 0B B b, HARTIC X 5B
SHEOTETH D, BT, EREic oL
COWHDOELTidan b, @5 RRIED L4 F
RATHHET 5 LnknThs 5 .

2) b bk TOREMEH ST

b FCds A g o JEEIE, cervical rib
DI cervical pedicle®V8480  cervical spine®??,
lumbar pedicle®® ¢ b 5 b % < sk x
NTVWA.

HE oMo T, Fried, KUEL (1.1
%01 Martin, E.J. (Samoans 0.6%, Cincinat-
ians 0.72)*, Il (0.1%)%, & (1.79%)
WRROWEL DS .

Neuhauser, E.B.D.®Y 1 Jgfiiiaiia 21
NN DA T, HEfE ORI E 2 R B R
L O A T e OSE SRR LT B
LCuwab. Tight, 1000R LR Gl O4E
s B 7 M B R X9, 2000R B,
ECEETHSL LS. Fi, BEY 20kt
MDA 2 TELA T O, A L& 5,

3) REEE LCo “Malformation™ ko> |3l

AWFIED L —iD L W s -C,  Malfor-
mation DL LT BRI R ER S L0V IR
WiEW o Variation € % G W ETE R FEHET (L
FRREC IS T, iR EES TR A iR &
fo. BT, BB osat, She LEpL
Tl R — R AE R LT Y, I oplins
WTEI. IR L, Bg58 5 Malsa s iohul,
Wi OB FRIEEHED A I 7. 28R o s,
& EWHGE XD RS- Lic giaicll b h %
EAF TP ORISR Th D & &% e Lt
A L e, g e 48y Variants o\
1, Malformation » Ze X5 HikHic A s~
TIXIR\ & 3O 2 5 2 .



MRF1524E 1 H25H

—Ai 5 &, Malformation (3 ALY
Ttk & iG55 BT, b0 MAE LI
TLOXRFEL NS, L b Tk, FE, BE o
L 2 D Tt Le Variation Th A M5
L, KD BT 5 M B gk ot
WaHEENELLNS. UL, AKPYE T
YThBOT, BBFOPFIHEETERL. L
Mo, MR oS b4 % 2 4 &, Malfor-
mation 4, Variation OFEFCEF 5L 0TH
HELu B L, Fi, WHEE—# RS AET
HLO S TL LT HA S . WFoBiLE
WTETL.

JREE L UCoode i, By o F0S 5 5 e
8BOBLIN - ;o T, o, HRHHORFRE (B
;:5%41)54)’ f}ﬁﬁ_{tﬁ%mseumwsa) ﬁﬁglb)ﬂ&)ﬁ) a‘{ﬁ
fj{.az)sl})f‘i &) J{bﬁ‘f‘égﬁ u !"ﬂﬂa 6)11)24)58) }]IILEBS)

08070 ) IS X TH BT B & Hud,
SR o S E R T B IREE & LT ANl T
BB ELEZBRLMN, ZRIL, HEEWTIH
Wil hD Vo L ERE—kTH D, M
W SRR O TR Tl el L e b 9 5

TSRS O BRI Ao & SRk s LT
D AT LD 1 o-t‘*j;,“} M, TONT,
D L ok o AT U%n&ﬂhm¥
LigEEO )R, Lo L, {SHREC,
JG R~ D O R taf)%iﬂ%kf» IRy
RS Lo T xhams K&, *
L,~tMIM%®LﬂAWﬁ&'ch9rA iahno

B o M 2 BIRELE LT, Vv
E)’ph"'}b’) i H L DB AR L WUE L, L
Lodife oAb E LT TE 2000 5 2
BRIRAE G S h.

196141, Y F-v 1 F#ICHia LT, Hi
CH A O LA O foabis, PR R
AR [ % ﬁﬁw%ﬁkahma
Bl  feo P80 s B M- B Y, ol
EOH Ehic19651E0RIC, Hir>T ) 2 Tuw
L. Lanl, BEAGERERTWEORT, fhi4
Wi, L OREMNY, b5 EETE
PEPRAIAEC R RIS LCHI S hocuv . T

23—(23)

b, BROMBIL, & CgEI DI &fik
XRTwainEBhbha . e, B g
YicfigEngaobhicd LT, Thi ok
SICHE S AL, BB CEE HS. L L,
“Malformation’ } @ [HinHE T/ ok
FAuE, FEEEE LT 4R o Itk B B R
WRHTRETHA S .
w B

WS B e BV 2 IR W2 D SR & LT
O fiiAEE R, & e, ddY B w A o Hi
4 1M s X OV A i S G 1T, *
DIEFER B L.

(n SR o 48 R S RS R, B ¢ 341

L IBIDTT 0.4%, MY T 11% T & o
'f_‘ !

(2) WM & 2SS LI L,
FT T, IAHS 7 Hds 2008 H AL IEA H B
KEDKRII, MEELLFIA 141, 5 LO16 HIAYHT
MBI oW & Ul Stz s T
W, JRESLLE ISR 2 B KIAA /R L, %
fo. WERDAECuk, A 7 H s X088 RHIBHHEE CF
SRR o0 B I AME > e

(3) LR SR 3o Bl o IRl s Joo
1300 o RGBS BT, B — LS R
iR bt ok, RHBEE & O HENY B
Shioi ik, By c7sR, ISk T
100R CH27z.

(1) IR TSRS kA RIZoTL, Wl ho
FEEER I R b = L e R — A 6
TLiRah s LTn ot

(5) TR L Cd oPfihe k5 e, Hj
Fids LOUE B AL S LT, R, R
MebBLrghie LTl shic.

IHBLORERNG, JEEEE LTo “ART 1k,
RUFIED i FD —ifi D YFYE T S icfetE & L
T “HIERBE" 2 “FEH MR IR,
ETORTHF LB TS Bl ziews. L
ML, P Th b Tiggxh, Labiie
— LY AR B A, B A U W SEA 4 AT
ETHH, TOBlbi)jos £ — /BRI




24—(24)

HEEMRShTwsoEbgen e,
IRETCRERIRTE L0 LM e ot, 4

MR T S E 2 %

Mesichicd, WEE, AKMTFIvELE, &

REMESZcREOERLERL 7.

T, ARFEO MO REBRMBCH D, Hig e
AL L P Y o e = - SEREMRE R
T, WERIERE, #EBARREEEER, Bk

REElLik,

PR, e otc BLEFI IS e s R R L 1,
B, HERZOBRL, 5o KPIRIML C
MEAHMEL FSwE L4 ic, coiehbinT

WAEL £,

2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)

17)

18)
19)

20)

21)

X W
Adson, AW. and Coffey, J.R.: Ann. Surg, 85
(1927), 839—857.
Anzai, I. and Ueda, K.: J. Radiat. Res, 15
(1974), 63.
Archer, V.E., Wagoner, J.K. and Lundin,
F.E.: J. Occup. Med. 15 (1973), 204—211.
Ashoub, M.A. EL. R.: Nature 181 (1958),
284.
Bardsley, J.L. and Hanelin, L.G.: Radiology
101 (1971), 315—317.
Barr, M. Jr., Jensh, R.P. and Brent, R.L.:
Teratology 2 (1969), 241—246.
Barr, M. Jr.: Teratology 4 (1971), 1 —6.
Barr, M. Jr.: Teratology 7 (1973), 237—242.
Berlin, M. and Ullberg, S.: Arch. Emviron.
Heal. 7 (1963), 686—693.
Brent, R.L.: Rad. Res. 45 (1971), 127—136.
Chernoff, N.: Teratology 8 (1973), 29—32,
Chiquoine, A.D.: J. Reprod. Fertil. 10 (1965),
263.
Davis, D.B. and King, J.C.:
Child. 56 (1938), 744—755.
Dawson, A.B.: Stain Technol. 1 (1926), 123—
124,
Deol, M.S. and Truslove, G.M.: J. Genet. 55
(1957), 288-—312.
Dixon, B.: Int. J. Radiat. Biol. 13 (1967),
355—368.
Eckstein, P. and Mckeown, T.: J. Endocr. 12
(1955), 97—107.
W= RAH, 5 (1965), 23—30,
Fried, K.H.: Deutsch Med. J. 7 (1956),
566—568.
Fritz, H. and Hess, R.: Teratology 3 (1970),
331—-338.
Gentry, J.T., Parkhurst, E.M. and Bulin, G.V.:

Amer. J. Dis.

“gg,}fﬂ__” "i

22)
23)
24)
25)
26)
27)

28)
29)

30)

31)
32)
33)

34)
35)

37)
38)
39)

40)
41)

42)
48)

‘}‘{'}
45)
46)

47)

AREZRMHREEERE #3375 H15

Amer. J. Pub. Heal. 49 (1959), 497-—513.
Gervais, J. et Delpech, P.: Arch. Mal, Prof.
24 (1963), 803--816.

Grahn, D. and Kratchman, J.: Amer. J. Hum.
Genet. 15 (1963), 329-—352.

Green, E.L. and Green, M.C.: J. Morph. 78
(1946), 105—112.

Green, E.L. and Green, M.C.: J. Morph. 78
(1946), 113—120.

Green, E.L.: Genetics 47 (1962), 1085—
1096.

Griineberg, F1.: The Genetics of the Mouse,
Martinus Nijho!f, Hague, 1952,

Grimeberg, H.: Nature 173 (1954), 674—676.
Griineberg, H.: J. Genet. 53 (1955), 515—-
535.

Griineberg, H.: The Pathology of Develop-
ment, A Study of Inherited Skeletal Disorders
in Animals, Blackwell Scientific Publications,
Oxford, 1963.
Hadley, L.A.:
193—197.
Hannah, R.S. and Moore, K.L.: Teratology
4 (1971), 135—139.

Hicks, S.P.: Am. J. Roent. 69 (1953), 272—-
293.

Hicks, 5.P.: Science 141 (1963), 903—905.
Hoshino, K.: Annual Report of Research
Institute of Environmental Medicine, Nagoya
University 16 (1968), 59—-68.

Imahori, A.: J. Food IHyg. Soc. Japan 16
(1975), 301—306.

Ingalls, T.H. and Curley, F.J.: New England
J. Med. 257 (1957), 1121-—1127.

Jensh, R.P., Brent, R.L. and Barr, M. Jr.:
Am. J. Anat. 128 (1970), 185—191.

Johnson, ML.L.: Amer. J. Anat. 52 (1933),
241—271.

BN : BRI, 6 (1966), 118—128.
AL 5 17 18 AP oF £ 2 o SR
C1967), 934--946.

LA 2 (S, 22 (1968), 66—T71.
Kameyama, Y. and Hoshino, K.: Annual
Report of the Research Institute of Environ-
mental Medicine, Nagoya University 16
(1968), 43—49.

Kato, T. and Kitagawa, S.:
13 (1973), 17—23.
Kawahara, T.: Japan J. Genetics 49 (1974),
1—9.

Kimmel, C.A. and Wilson, J.G.: Teratology
8 (1973), 309—316.

VSR A RS B AT ¢ SRIME 1255, R

Am. J. Roent. 55 (1946),

Cong. Anom.



Wf524 1 A25H

do LR 2T, JEMEN L,
1965.

48) Martin, E.J.: Amer. J. Phys. Anthrop. 18
(1960), 179—187.

49) McLaren, A. and Michie, D.: J. Embryol.
exp. Morph. 2 (1954), 149—160.

50) McLaren, A. and Michie, D.: J. Embryol.
exp. Morph. 3 (1955), 336—375.

51) McLaren, A. and Michie, D.: J. Embryol.
exp. Morph. 4 (1956), 161—166.

52) McLaren, A. and Michie, D.: J. Embryol.
exp. Morph. 6 (1958), 645—659.

53) McLaren, A. and Michie, D.: Nature 187
(1960), 363—365.

54) Murakami, U.: Jap. Jour. Human Genet. 8
(1963), 202—226.

55) Murakami, U. and Kameyama, Y.: J. Em-
bryol. exp. Morph. 1 (1963), 107—118.

56) Murakami, U. and Kameyama, Y.: J. Em-
bryol. exp. Morph. 12 (1964), 841—850.

57) # LRIK @ SCU A B B SR 0 45 G (O B
3D, (1968), 265—267.

58) National Academy of Sciences: The Effects
on Populations of Exposure to Low Level of
Ionizing Radiation. Report of the Advisory
Committee on the Biological Effects of Ioniz-
ing Radiations, National Research Council,
Washington, D.C. 20006, 1972.

59) National Research Council: Research Needs
for Istimating the Biological Hazards of Low
Doses of Tonizing Radiation. Report of an
Ad Hoc Panel of Committee on Nuclear
Science, Washington D.C., NAS-NRC, 1973.

60) AAAEBBAH « EHMWERE, iR
B, FWEWRLL, 1972,

61) Neuhauser, E.B.D.: Radiology 59 (1952),
637-—650.

62) Noel, J.F. and Wright, E.A.: J. Embryol. exp.
Morph. 24 (1970), 405—410.

63) Norman, W.]. and Johnson, C.: British J.
Radiol. 46 (1973), 631—633.

64) Oestreich, A.E. and Young, L.V.: Amer. J.
Roentgenol. 107 (1969), 505—510.

65) /bl IE : fEAHK, 7 (1967), 163.

66) Ohmori, K.: Cong. Anom. 7 (1967), 219—
238.

67) Ritter, E.J., Scott, W.]. and Wilson, J.G.:
Teratology 7 (1973). 219—-226.

68) Rugh, R. and Grupp, E.: J. Neuropath. and
Exper. Neurol. 18 (1959), 468—481.

69) Rugh, R. and Grupp, E.: Amer. J. Roent-
genol. 84 (1960), 125—144.

70) Rugh, R.: Vertcbrate Embryology, Harcourt

25—(25)

Brace & World, New York, 1964.

71) Rugh, R.: Radiology 99 (1971), 433—-443,

72) Russell, L.B.: Proc. Soc. exp. Biol. 95 (1957),
174—178.

73) Sawin, P.B. and Gow, M.: Anat. Rec. 157

(1967), 425—436.

Schuman, L.M. and Gullen, W.H.: Ann.

New. York. Acad. Sci. 171 (1970), 441—

453,

75) Searle, A.G.: J. Genet. 52 (1954), 413—-424.

76) 4= % : Radioisotopes 22 (1973), 694—
700.

77) Sikov, MLR. and Lolstrom, J.E.: Radiology
79 (1962), 302-—309.

78) Snell, G.D., Hummel, }K.F. and Abelmann,
W.H.: Anat. Res. 90 (1940), 243—253.

79) Staples, R.E. and Haseman, J.K.: Teratology
9 (1974), 257—262.

30) Steinbach, H.L., Boldrey, E.E. and Sooy,
F.A.: Radiology 59 (1952), 838—840.

31) Stevens, L.C. and Mackensen, J.A.: J.
Hered. 49 (1958), 153—160.

82) Strange, J.R. and Murphree, R.L.: Rad.
Res. 51 (1972), 674—684.

33) gk, SORIESE ¢ BN, 1 (1970,
86—101.

84) Tanaka, S., Kawashima, K., Nakaura, 8.,
Nagao, S., Kuwamura, T., Takanaka, A. and
Omori, Y.: Cong. Anom. 13 (1973), 73—84.

35) Gk, WHER : FERTOFRE, MWl
&, 1972,

86) FHEAEAK : HAREREHH, No. 2626 (1974),
126—127.

87) Tittmar, H.G.: Teratology 12 (1975), 89—

90.

88) HEAERTFHIVRESG v 2 — HE:(1974),
14—16.

89) BT : FIREE &ML, 64 (1950), 17.

90) £JII W, I MR RS, 5 (1965),
166—174.

91) MpET, HREHME © BRE K&, 3001973),
995—1004.

92) LHEEF, HFREHE © A RE feadk, 31(1973),
964—970. )

93) LHBETF, HREELE : EE 0 H D24, 84(1973),
760—T770.

94) Ueda, K. and Yoshizawa, Y.: J. Radiat.
Res. 15 (1974), 63—64.

95) Weber, W.: J. Genet. 50 (1950), 174—178.

96) Wesley, J.P.: Int. J. Rad. Biol. 2 (1960),
97—118.

97) Wilson, C.B. and Norrel, H.A.: Amer. J.
Roentgenol. 97 (1966), 639-—647.

74

R



26—(26)

98) Yasuda, M., Ariyuki, F. and Nishimura, H.:
Cong. Anorn. 7 (1967), 66—73.

99) Zzm4ed, WIEELE @ HFERME, 13 (1973),
25—29,

100) BifGAAS : AR LM AR 1 X 5 e,
A D EfF 5 o 5 HARSNC BT 5 2l

HAERRERESYEE H378% H15

IS, 1972

101) Mm% @ HARNEFR&8E, 12 (1965),
181.

102) Yoshizawa, Y. and Ueda, K.: J. Radiat. Res.
14 (1973), 1—-8.




