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The Use of Soy Sauce in Inhibition of Radiation Induced Fetal Death and Anomaly
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HRIGIZBIALBEL TS, ZOBEESIIESTD
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HLTWwa,

—F, BOHRITEROSMPLHRICEE L REE R
LTwa2S, BRFEERKE, BABE, BLUOBEEE
HL, ENPFABEIIRITTHERERNEMRICOV
TIRMEICEY V. L LEBREDOTR, vk
HHREHEORT 2B L-MRICEHFRT 20
BIZLHLAHRLEI TR RV ZDOBIRDOIETINH
RUHRETH & B e 2R U5 EREROHE
HAXDEETH B, ZIIIREIREORA 2 IH
eV —EHOERY ok LTiibhiz, 20O
R, M —E0&BT TR, BES v YEAEICI L
F60% BT AR EME RS THI LT, ZORT
DRTCRHRAEREORT2d726L, —HTH, &
HORSEDECH S MY 7 F 2 RkOENBERE B
THHREL TIFAR/APBE LN, AN TIELED
BAEE» S BHoOMEIZOWToOEYFHARE %28
MLz,

2. MH & F &

1) ERBY
Hth2~3 7 HE, AE 250 ~300 g DAL LH
#%7 v b (Nippon CLCA) 2R L7z #Z X Dk

HrFzsE, BPBEFOROONLMZEROA
ERIE L7 SfdA ) = s VEEBERRZ S5 2, i
IZKEKZ B IR S ¥,

(2) MEHERHFICOWT

@) T30 b 60F VM E FHRAEORZYNIHY
T8 HE, 9HH, 10HHORMAICI50T FXUX
2009 ¥ (EFES0T F 4 & 1 HEFRE Lz (i)
WEBUR SR b ) v F A 50 mCi & &K 5 ml
1 EHIRS v M ERERBEEEPMICIEST L (Radiochemical
center, Amerscham) UK. 8, 370 x 10" Bq (1ci/ml)
% 43K T 7.40 X 10°Bq (200 m Ci/ml) (Z#RL72),
ZD#%1, 2, 3, 4, 5, 6, 7TBXUSHHICEA 1=
RER»SRIML, FBICRIBML WY v F
LV—2arAsry g —CHlW, RPOBSHEREZ N
E L7

(3) EmilTmiks

EpEAEGEmE A L, HRS v M RIS
YFCHIRS HE, 9HH, 10HHIZ2, 3, 45, 58
LU 6ml &1 EEOHRS L. BEARZEOTIHT
HIIRISE BICRBE L CREZHBE LBFoGE
WDV TR 2175 72,

(1) BhRORE ERSFHRBHFHICIOWT
HIRZ v M RHRICERSHR (T30 1 60) ZIRES 5
Hi, 3WFM, 2EERI30%y, 2 WERE, 1BERI30%, 1
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M, 307HIIC&K4 2, 3, 45, 5, BLU 6 ml DEMH
Z 1EEOV Y FTEAL, IV Fe0%HIRRE2) - O
o THRE L7zs SRODEBRICHKTD, FHER
LT, 7v MHEREHMKIZZ SV F60% BE L7212
Bz S LT ORBERARLZY, HREEFHE
FRBOONLDPo72DT, KEBETIEI NV F60RE
HHCEMZHREG 52 L1207,

(3) v MARDEZRIZOWT

HiRSHE S v MHEE ——F VEE T CHE LK
REhm LERBEE, RERER, AHEBREEOE
BTV, RWCTERBEMET CHKRLIIESB L UR
HBHBOMEEIT- 72,

3. & E=

(1) 3/NL FGOEBSTHIC L BIER

MRS HEB LU IHEZ v MEHKRIZT NV M 60%E
1505 FXi32007 FEREHL CTIEONMREE 1 IR
o FhUCX B E 8 HH, 2005 FRBHHTIZEKE160
Bl (BHER1661) w1, FECHRIU 8461 (525%), HAF
7661 (475%) TH b, EFRBICALNIZHFIZ,
FITLEHFEI40 6 (526%) B b7z, BEHE
1505 FDOBFAIZIETHNX31.0% & A LAEFFNE69.0
Y% LML TV 5, HEHIL594% &% v, 9 H
HEEEFTI132007 F3B X 051505 FRBHE TR @R
FROHLNE (F1) (K1, K2).

E1 R v MRS OV R 60 RIS LB EOREOTEE, FHE
g | RE | MREER | ECREH | AERER | EAREROTLE,
8 | %) (%) (%) ELHE (%)
150 100 (100) 31 (31.0) 69 (69.0) 41 (594)
S a0 e o | 8625 | 76 @e) | w0 526
g I B0 |UoTRW | wGun | meine | "6y
200 105 (100) 45 (429) 60 (57.1) 40 (66.7)

1. 2,9 b60%2005 F, B4 8 HICHEH ShE
18 HICEANBNE, fth Sz VFERZ KD
7 v MEF. Mo THENZIZTFERHESHEE S
NEFEIZE TN ABOLEFRTF (BE) &2
BIOFRTRaF (REN) A3 5 ABNCIE 3 Fo
ETE, 2BORTHIASND, EFEFIRICE
TBEEERARET %,

2. 2,90 h60%2007 F, G4 8 HEICHE S
ZHRE18HD 7 v MEFEFRA (K1 04FKE
o 16, HEEPREBLARGEL (&
F) LCTWwaSMKIET, itk b OMERIEIC
LT %,
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(2) BHMETOBREIZLZIBR

MR8 HE, 90EH, 0VHHES v MHRICENLZ2 K4
20 ml ~60 ml BOHS L7 (F2), ZhitksE
SHEBEIZSmI ¥5H1L 9 HEHIZ 40 ml #5612, 2
BT DO DIET AR 5 7= AN IE B 58 I E 13
ALNT, HHHALRE LB Rk, BRI, 20
BEOHETHRINAIIELEDONBEFTL A SN SEDH
FThb,

(8) VL b 60 BREFIICEMERS LABR

a0 FEES BEHE S BEHD S v MRHMEICE
599 %80 3 BRI~ 304072 2~ 6 ml DA R OHRS
LCIBIRZEE Lz, Z0OKE, MRS HEICEMH4
~5 ml # 5P R D HENICBIROFETH 2B ST
BAFRO LN (K3) ChOEDHEEFPYHL Y
7 7imy e (K3), EEcmTBiRIEEI L
Z OISR GRETEHTH Y, EFKRRE

F2 HHRT v MEHRICEWZTRRE LSS
DHBRREOFELT, . RTREIED T

B,
EmE 1 PRSI [
HEAR B (mD) ERIBVEE | SETHRYRSK | AR IR
25 15 0 15
8 40 11 0 11
50 10 2 8
6.0 13 0 13
30 12 0 12
9 40 18 2 16
50 17 0 17
6.0 13 0 13
10 2.0 15 0 15
6.0 14 0 14
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(4) BEBRESRBO M) IFLKOMbPS L URPE
BEOHEIZONVT

INFTOERTI NN FORBEIC L BB RO
RHERENEMI L > TR ENIEREPE LN
25, TNHOERRE BT U CHEEORETEE IR
L BE0RE 277 Mb, HE'BES v M &
AKIZHEM 5 ml 2BOBG L, 20300 %BICr)F
27K 30 mCi % 5 ml ZE3KICHER U CERERIZERL
720 FUF T AKESTE1~10H LROH~18HH
ICAHS) ChZo CEMBSHLIRSHROT v M B
B b ERCBERD OFRM L, FEHZEREHBIC
Lo TRIFEMLZENSD M F 7 AREZHE L
ZORER, P TIZEMRSET N F7 ABEFR
2L (Ka), AkeERSRTIRDLNZ (K5),
PAED SEMICE TN BRI X o TR
YEDMPE L RS OFEESREZ N, WETO
MY F Y A ORENMEMEE R TR ENE bz, M
BIUCRPIIZEIFB M) FYABEDILR1EEHT
OHEMTH ) BFEMETII RV, &8, VIFT7 A
K% 50mCi #ik 8 HEH I v MEMEBERICES§ 5
L, ZORBBOZFRES, TR0, HFKIS £
DHEDOHERS (333%), 5BIH 4 FIALEEE (267
%) &) FHREROBERFELNTVSY,
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B ZOFEEZPEICHE T HRILF (&10F) Y
2ELROLEBAR,OER &N L &N, KE, &
ZEFFE LBICREZMA CTREE, AR STHR
DI Z B N7z BRDIRHI 2 5ABE & U CUA 7 Bk
FELHBLAFBCECRZELAEIRRAZECEH X
NTW53, ZORFIIVEAT I/ BERELZL DT IV

#3220V FOMBEENISEME RS LB E0BRREORT, FBHE. 2,90 F 60HHE 3055 0% 56 CTHF

BAET LTS,
sEER | 225V 60 | MR | 290 eORUEET | BRKIERE | AR | EFRRER | EFRRTO
MEZF) | (m) DS (%) (%) (%) MR (%)
8 200 45 30 110 (100) 56 (50.9) 54 (49.1) 25 (446)
8 200 45 25 98 (100) 4 (449) 54 (55.1) 19 (432)
8 200 45 20 140 (100) 49 (35.0) 91 (65.0) 21 (42.8)
8 200 45 15 105 (100) 42 (400) 63 (60.0) 19 (452)
8 200 45 1.0 130 (100) 43 (331 87 (66.9) 17 (395)
8 200 45 05 181 (100) 52 (287) | 129 (71.3) 20 (385)
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B, ARBEaA, TOERRMOE (R4, 5)%
—7%, SWEEHREILEORERICRIZTEED
—0¢ LTCHRREDHR - B - BERPHE (ARED) &%
EFBTONS, BEORFTRBIIBWTHERLED
BEPICHLTLHEREN (R6) ICHEORSH
BT LBRICHErERISNAZ LI, BYE
BRI BHICoWTIRA Y 74 V= 4 252, #Ebd
F, BV T L1837, PUFTAK, AN IE0LTED
LRV Ee DERICDAON S X ) ITHBICE
BHrWEY, CZORICHER CERNICHERBEERL,
ZOREBERBRPONELSE RSN TV B 5%
EREFHOERIZD R FHHRIENITEL V.
BROET L HFHREEIREOBRIIH D IBEMICH
FRBBERIERT AL, ThIRBICHIBEOR
ROBFHFHRD D 5THEIBENDEETH 5,
Jok, EIIFERE L UCHIR, BAsh, FRlL
NOBEBMIZECES, —BNICIEBSRICLSE
WEAEOF R RAIIF SN B BERIZZ Ly, B
& BRI O EENI 1992 E A HITD N TV BRI IZ
RIBOIMRIRIRA TS LN ER OEEM EICH S,
BRI & OIS ZE  oBEND L 2 L, KR

W&o TERRBED LN ZRERE, NLERLHE
OHEZET S TRHREIB LN I LSS THERO KL
BETHD, BWid, B 3BEDOETRESBI
HORRICOWTIRELKMETH /2%, Thic
BRCEL ) ICERRSORH L ENED S —
ELHTTEOYEFRD SNz, BIIOEYRM A
TEHO—> DM & LTAERTEONERIZE, £
NeYITEREEFODIOLEZI OIS, —F, TR
BICHDLAEALREMICL T, BohIH5HOHE
RPHED TRV, AVRoN 2 EREYORES
BEBEDEOREE, &5 (B oRHLEICLS
T, A L2FHOHELABNRLR Y, ZORERE
oW THE4 LREER L BENERPES T 5%
HFHE SN TS, RERTHESNHROFEIC
DWTh, ZOEZNLLBLEDICEEBINER
XTHAHI o RER 300 g DIFIRS v b EHMEIZIEM 45
ml #5352 LIiIMEE 50 kg Ok MR LTk 765
ml (4854)) ORSEBICHLET S, BiizE+ 27
I EORBEREER, FICHRORSEATDH,
B, 8%, Tra-e, BITEREKMHPCHER
ERTEFSDEENTVE(EKE), TNLIRAEWIC

®4 BEEHOTIVREFE (&2FT 1%L LA O mg/m)

TR A iR B BEE 7 3B
7Im "
Tom 2R\ TR evom | TR avom | Bog

TANGEVE | 411 579 170 458 420 6.76 856
Avd=y 147 180 183 297 166 272 128
Yy 255 294 256 331 3,65 411 358
TNy OB 678 1345 836 1119 9.16 1340 1104
7ay v 206 3.26 156 331 146 316 085
7Yy 142 258 165 233 188 275 5.16
7=y 263 305 376 396 3.14 333 158
8y 193 293 327 334 416 436 136
AFF=Y — - 059 — 027 043 —
Avadyy 206 284 206 277 244 382 285
Ay 358 383 358 406 446 442 414
JiZET77 | sz 345 328 341 353 546 3.25
V-7 3 B 0.18 — 043 — 046 — -
FITETrY | 024 — 051 — 041 - —
Ny 528 5.74 394 470 488 498 448
ERFVY 251 321 091 110 194 195 018
TNEZY 272 376 160 245 213 2.25 395
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x5 ZEEWMOT I BONE (ng/ml)
E " - TI)|TVE|TNVT| e, |4V N | ATFE| TV | AVE| o
;{ ﬂ éii %gi =y E\/@ 7 v/ /r?/:/ U/f/-/ Nyv =virs=v| =y AR VA
£ %A | 139 | 0790 | 1.00 | 1115| 347 | 352 | 540 | 403 | 090 | 354 312|404
B|1078 | 0594 | 077 | 817| 264 | 282 | 407 | 298| 073 | 316 264|317
W A& B | 2438 | 1289 | 207 | 1163| 505 546 | 816 | 762 | 136 | 478 592 | 693
£ BE A $HA| 1342 | 0766 | 064 | 832 — — — — | 101 407 283|381
B|1278 | 0703 | 086 | —| — | — | — | — |08 | 358 | 272|359
73 BRIEA | 1479 | 1012 | 495 | 1469| 419 391 6.98 578 | 0.75 4.30 440 | 5.03
B|2032 | 1224 | 550 | 17.21| 665 | 483 938 | 650 | 147 | 526 5.28 | 6.83
2573 /BRIA | 2220 | 1418 | 675 | 1061 | 868 | 661 | 11.06 | 392 | 1.88 | 1090 | 11.20| 9.38
B| 2200 | 1510 | 601 | 1153| 812 5.89 736 [11.20 | 0.89 6.10 8.16 | 9.58
C|2410 | 1590 | 564 | 1261| 832 | 682 | 803 [1088 | 0.70 | 991 792 | 958
W O ¥ WA | 1200 | 0590 | 221 626| 238 | 238 | 383 275 | 057 | 245 206 —
B | 1538 | 0835 | 261 684 | 290 353 479 356 | 0.84 3.75 2.96
C| 1131 | 0663 | 324 | 569| 259 252 | 421 355 | 042 | 296 3.04| 362
D| 1245 | 0699 | 160 | 7.23| 251 302 | 454 | 332|078 | 282 2.84 | 3.60
E | 1223 | 0649 | 143 806 | 243 282 430 2.76 | 0.66 271 2.88 | 3.69
F | 0423 | 0267 | 2.30 6.03| 225 301 458 317 | 0.21 0.96 084 —
G| 1163 | 0580 | 1.11 321 1.13 0.64 1.77 134 | 0.77 3.64 252 3.39
H | 1199 | 0627 | 292 925 267 273 4.80 343 | 0.60 3.58 252 3.20
I|0897 | 0504 | 287 6.07| 245 2.38 394 293 — 313 1.60 | 293
J | 1418 | 0817 | 267 813| 395 341 5.09 4.80 | 0.66 354 252 | 4.35
K| 1620 | 0851 | 1.70 807 3.39 355 554 4.00 | 0.94 363 232 | 417

o

6. BF8HHDZ v MaFEEMEBE. BhTE
g (BE) 8 EN-2RH 1 mm OFIMHE

HoBEHAALNS. 1 OFMITIFR, e

ISR, tHORMIZBRICEETS. &
DO HFRREROBEZH CHERRY
O (e bTREH L5 FAS) ITHYST B,
W, o, 4, EEM s 72 TH 5.

TERLC, IEERED SN RERE LIS 2%
REDLLAELEDNG, BEOLEZA, ZFDOX A
Z XLV TRAHDENE L, FNEHID LT
DI ESIEL DEROBMPBLEL 255, 2D
T, BRomc, Eiher KEICHKE & —BHEICsER
THDOTHEREZ RGNS DI L OEH
otz BBBEKICE > TORBADRIGZERL
TVAHPHRREEZ T —BEICRESTTEL TV B
EiEEDBWVR B,

T TITAR AR 7B & R EA & LR
52 LIEBERICE LAY, REBRTIBEHREEA
DEWD 5 L LKA DEFIZHERLFWE
REMIIOVTORABE, B IFEFEEIH O%
BEFzv 7352 LB FERO—DIZBVTWV R, ¥
MO EWFEN L EBIIOWTHRREREOELE
—OOHEL LTS 7-AEEZ 8 U THAEAD R
BIFREHIDOWT—2 0 &R ZHRA L2\,

3

AREBROBATI D720 THA, MR, MiHHEN
TR R RIR AR E AR 280, THIESEmES T
PR, RRARMEST HEFkEiEs
L HABMBH X OFRARNEHRE, FHAET

5. &
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#6 TWHRITLHO—ES .
£ | @8% |EERSY |Tra—V | BTE | FN2 | 40K | EhE? | 7m53
% % % % % % % 530nm | P %
3F<¢HAL1911 | 1182 15.73 116 534 | 0671| 568 037 483 | 0590
54<¢HB|1983| 1177 1491 1.29 497 | 0720| 612 026 476 | 1213
34<bC|1977| 1178 14.36 1.25 208 | 0726| 616 029 470 0982
3%4<HD|1974] 1192 15.18 1.89 377 | 0705] 59.1 0.28 473 | 1008
34 <¢HE|[1910] 1150 15.11 087 363 | 0667| 580 041 473 | 1062
ik 1158k | 1420k | 070 L 227Dk
34 < HF 2006 1146 1327 0.74 299 | 0648| 565 032 477 | 0810
E#& 1052 E | 128 E 2% L
cwih 1743 1547 1836 136 335 | 0937| 606 118 465 1127
Hik 1580 | 1680k | 08Bl E 18 ki
VD W AMEES ? 7 bE—VEBEE Y FN EZEEX100 Y 22F (HBAEES No) @ WEE

0.554,18 % : WLEE 0.712

BE, NIPREAE, MAEFEEREROLMICRE 3) EBEFEBRS D MIF Y ANRBEOBERICKE
BOBERLIV, TRE. LRBEE4EHR. 26, 124-133, 1985,
4) EEEER S BAHRSRRERECE TS ay
EEEFXM 7 &HA & cfos, cmye TR bFrady. KBE
1) PREEHEEA, JEAEOE L RO AR OV T— . 43, 556-560, 1990.
BT & diic—. BoREEE. 35, (9) 303-308, 5) & B, KEEES Iy MRFITHT S “Co
1992. YRBHOPE, ERREENHER. 28, 167-181,
2) KEBEEBL | REBUIRLIBEL LSRR 1987.
WFOAEWEFIRL. RBEZ. 41, (3) 366-370, 6) Circle, S. J: Soybeans and Soybean Products.
1988, Interscience Publishers. Vol. 1, p. 275, 1950.
Summary

Human kind has enjoyed the benefits of radiation for disease diagnosis or treatment, although it is also
well known that radiation is carcinogenic or teratogenic. The author of this thesis has been so far continu-
ing with experimental study on anomaly by using various kinds of radiation.

For one experiment, it has become clear that with 200 rads of Co-60 irradiated on the 8 day pregnant rats
52.5% of the implanted fetuses die and 47.5% of them survive, and 52.6% of the surviving fetuses become
deformed. In this thesis, for the purpose of preventing deformity, various amounts of soy sauce was orally
dosed at certain time spans to 8-day-pregnant rats before irradiating 200 rads of Co-60. As a result in the
group dosed with 4 to 5ml of soy sauce 30 minutes before irradiation, an effect was attained with the
number of dead fetuses reducing to 28.8%, surviving fetuses increasing to 71.3%, and deformed fetuses
decreasing to 38.5% out of the surviving litter. Up to now soy sauce has been established as a Japanese

traditional seasoning, and recently has come to world-wide popularity.
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It includes amino acids and organic acids as well as salt as its components, but to investigate the mecha-
nism by which fetal anomaly is inhibited, more experiments are required. Furthermore, in an experiment
conducted for reference, 5ml of soy sauce was orally administered to 8-day-pregnant rats, then 30 minutes
after that 5ml of tritiated water, radioactive fluid, containing 50mCi of tritium was injected in the abdominal
cavity, and an effect was attained that the tritium concentration in the blood and urine was lower than that
among the control group.

It may seem to lack scientific credibility to use soy sauce, a seasoning, as a substance for protection from
radiation, but one of the purposes of this experiment was to investigate food closely related to our daily life
with a focus on studying the causation of deformity or the effects inhibiting deformity. It is the author's
desire to offer data on the Japanese traditional seasoning through this experiment by looking into the

biological effects of soy sauce with the variance of anomaly ratio as an index.





