622 HA W45k, (Folia endocrinol.) 67. 622~629. 1991

fHH = HAIRBRBRBE ~ D KRB D RH R
— K5 —

ARBRIRPZER ()
i ' EF
FHERFIR LB APR
I B R X
HH B K FRIBE SR
OH &
SMI 7' Y & bov (BR) EBAS F7 I HVTHET b Y —
B OB Mm%

The Effects on the Thyroid Gland of Soybeans Administered
Experimentally in Healthy Subjects

Ishizuki Thyroid Clinic
Yoshimochi ISHIZUKI

The Fourth Department of Internal Medicine, Aichi Medical University

Yoshifumi HIROOK A

The Research Institute of Environmental Medicine, Nagoya University

Yoshiharu MURATA

SMI - Bristol, Kitazato Biochemical Laboratories
Kazuyoshi TOGASHI

To elucidate whether soybeans would suppress the thyroid function in healthy adults,
we selected 37 subjects who had never had goiters or serum antithyroid antibodies. They
were given 30g of soybeans everyday and were divided into 3 groups subject to age and
duration of soybean administration.

In group 1, 20 subjects were given soybeans for 1 month. Groups 2 and 3 were
composed of 7 younger subjects (mean 29 y.o.) and 10 elder subjects (mean 61 y.o.)
respectively, and the subjects belonging to these groups received soybeans for 3 months.
The Wilcoxon-test and t-test were used in the statistical analyses. In all groups, the
various parameters of serum thyroid hormones remained unchanged by taking soybeans,
however TSH levels rose significantly although they stayed within normal ranges. The TSH

response after TRH stimulation in group 3 revealed a more significant increase than that in
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group 2, although inorganic iodide levels were lowered during the administration of the
soybeans. We have not obtained any significant correlation between serum inorganic iodide
and TSH.

Hypometabolic symptoms (malaise, constipation, sleepiness) and goiters appeared in
half the subjects in groups 2 and 3 after taking soybeans for 3 months, but they disappeared
1 month after the cessation of soybean ingestion.

These findings suggested that excessive soybean ingestion for a certain duration might

suppress thyroid function and cause goiters in healthy people, especially elderly subjects.
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Table. 1  Thyroid function in healthy subjects before and after soybean

ingestion
Group 1 Group 2 Group 3
No. M No. M No. No. M No. 3M
of | P after of | P after of | P of during of cessation of
treatment [ soybean treatment | soybean treatment soybean soybean
Cases ingestion |Cases ingestion ~[Cases Cases| ingestion |C25eS{  ingestion

T4 pg/dl| 20 [ 96%05 [ 90%05 | 7 | 92%08 | 94%08 | 6 79%09 | 10 | 7908 | 7 84208
T3 ng/di| 20 | 1432250 | 1402256 | 7 (1399488 [1463%112] 6 |1373£113| 1

=3

1370£107| 7 | 1480151
FT4  ng/al| 20 | 142007| 142007| 7 | 1420 | 15201 | 6 | roxoor| 10 | 10+01® 8 | 13£007°
FT3 pg/mi| 20 | 40%03 | 41zon | 7 | 40202 | 44202 | 6 | 34203 | 10| 34%03% 8 | 40%03°
(T3 nglol| 20 | 255517 | 8618 | 7 | 55415 | 26828 | 6 | 18421 | 10 | 239+23 | 8 | 211238
TBG ug/m| 12 | Bax13 | 2221

Inorg.
lodide

TSH xU/mi| 20 | 12%04°| 16203°

ugldl| 20 | 24208 [ 2110

-

15204 [ 16203 | 6 95%23 | 10 | 7122 | 7 53120

11200° 21206°( 6 | 20%03% 10 | 332059 7 | 19204°

-

FT/TX10 20 | 149205 | 155%06

-

184201 | 153207 | 6 [ 134210 [ 10 [ 150*13 [ 7 [ 160%12

FTy/T:X10 20 | 28%01 29%0.1

-

29402 | 3001 | 6 25202 | 10 | 26%03 | 7 | 29%03

P(U) 0-0TSH,<0.01 o-oTSH,<001 ©-©TSH,<001  ©-OFT,<0.05
FT3,<0025
TSH,<0.05

2) REXSHRSHOPIRRBAEE

KE#3» A5 LSBT T,, Ts, FT,, FTy, &3 — F, FT/Tut, FT/Tubt, W
NABBAREBE R ->7h, TSH ZEMASHS i (P(U)<0.01) i L, H3HET
2 T4, Ts, FTy, FTs, 1Ty, FT/Tukt, FT/ Tkt b KGRI CTHEAEB % Rich - b, TSH H
EHEATHS M (P<0.05) L7z, MEMERI - FMEQXEFHI VB, >N, KE%
FRAI LT, TSH O L-BEDER = — NIZREL D EETH - 7o HIFWD KT TSH (252
BoXE#H I vEWERE (P(U)=0.05) ©d b, F58 (KR OFHL.7£0.2pxU/ml LH#HL
pic (P<0.02) Eh-to ATSH TR &, H2BEDATSH 1220.5+2.6 1 U/ml T, F4HOF
$#22.442.9pU/ml EBEH D Ish -1, H28ED TRH # Ta(2HTfE147.3+£6.7ng/dl 78 TRH & &
» 140+10.3ng/dl &R L - teo HIBHDATSH 1330.3+2.6 1 U/ml ¢, FH5HDF19.0
+2.2pU/ml L WAL A (P<0.05) BETHY, LrbFE2EOATSH Lv#b (PU)
0.03) BfE% = L1 (Fig1o
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FTy, FTol33tic 8 5 i g (P(U) <0.05, <0.025) #pn% R Lo FT/ Tk, FT/ Tz AT HkE
CE->THAHEEREH Thhrols L L, TSHIZEL AL (P(U)<0.05) ETFT% B 7HDOA
TSH 2 ¥#419.0+4.7 ¢ U/ml & 75 0 B 5 iz (P(U)<0.01) € F L7 78, 4EEE 2 — FEIR ATR
Fh &btk & THEBEMN S - T,

AREREGHD THEE TofE &3 HBAHRE+0.67 (N=37, <0.01) BB LMEBETH - 72h, T
TSH & ORIICHBI A <, M= — NEE TSH & ORI HBIEH+0.07 & MBI M e - 7= (Fig
2)o
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Fig. 1 Serum TSH and A TSH in healthy subjects who have been administered
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3) MEFEMEOLE)

BRBEECLVEHTELEDNIEWHOES 2 R, MET VT I VIIAELIOEE L
KWEABECRD TN 52O TEPFRE TIREE Lish -1, F1, 2B TR RERI#D CPK, NEFA,
GOT, GPT CHBEMN L, FLEWCIRTMAFLFREROERFHCEEENLRON L) -
fro #E1BED LDH 0L BN ATRAI & 03 L (P<0.001), KEMA+FOE3R LDH 251,
HOWIVED -, BIBATRAFOELOMCEREN KL > F3HEO LDH T RAH
1E# B S hic (P(U)<0.01) ETF Lo (Table?2)

Table. 2 Serum enzyme levels in healthy subjects before and after soybean

ingestion
Group 1 Group 2 Group 3
™ M
'\i?‘ pre- after N?' pre- after N‘;' during after the
c treatment | soybean | O | “reatment | soybean c 0 soybean | cessation
ases ingestion ases ingestion |“35€S| ingestion | of soybean

CPK WU/If3TC | 14 | 402%2.1 | 420%28 | 5 | 398*21 | 456+44 | 8 |5025%12.1| 46.0%59
NEFA mEqg/I| 17 | 096*0.16 | 0.78+0.15| 5 | 089+02 | 065+0.14| 8 | 1.02+0.32] 1.02+031
GOT U/ 17 | 102226 | 124%14 | 5 84+28 | 98%25 | 8 | 266%110| 213170
GPT W/ 17 | 29%09 | 39%07 | 5 18204 | 34%08 | 8 | 104%50 | 43%03

LDH U] 17 | 11464105 18534123 § |1255+23.1 | 1478+23.1 | 8 |2296+333° 189.7+47.4°

x=x P<0.001 a—o  P(U)<001
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IRE7H141.29% &30 Uico FORBESREIR THE 2 B b ¥ 2AERIE IR L v R4 B b hic (P=0.039,
0.006, 0.034) %< A bhic, KEHIELH ABREGIDIERHAHER LI,

FORBRIE(E T ~ 1K T 2 BREE OFRIBHE FURIRIE T, SBIRFIC3B, SB20F + 37 Ti38H147.1%
(3BT 583 wHBL LIS hic (P=0.038) RIARATEC L 1 - 1o EB1RED FRIRE3FIH1
B3 K GBI SB MR T A FIRIRA 2 RIE L, KRSkl » A, 1160240 BR R E
DK EEINARLE, D, HERLIco NEDO20L THEEETT > T2, 61 FHRCHM/NL, BT
k& Lk, FRIBEARD bR FOBEE T hypoechoic BIZ&HFIC A b hith >,
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BERALh oo, #E05HEVHERMETHY, FRBBENSZRIBRLIEL0d-
ro BERTRATRALZTIETSE, 35 AUERT, KEALVEYREL RBMEAE TSH, A
TSHOETFTHE S, AZRAGOFRBEBEINEH SN TOWLEERTRBE IR, LrdEERC
BWPpoLF, AEHSFPCR S -FREBE, TSH LRRATFIEECHIL, ETERLL,
noEEE, AE#HE57 v P CERBEBHEBOZEEAEALLEVIBE 2HEELS L, K
TRERSBEOIE LA, tAVEVARCHELRIZL, TSHEEMSI L LRLLES,
FHEEDOHGE L\ B FRIEA TIZ5» AU EAT2IRA LTl E 38 5 h @i, TSH
DEEERLE2DERLY, KGRI TFHESTICHIBEETHY, LrdRAMNI» ARL
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THRELRAh - BE, KTRARREREME S5 IRERANTO Te KEEE % BoR & &5
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BB FECREMBAET 230 E2 515, KGE5AMY 2 @& T2, PBIAARECGH
b EFUEF2ED PBIME TR R b hic TV, MIEEOXIFER~OHFARRIC LD LDTHR
WERRLTWS, KEAKI—NENz5s, a— NERTOXKGARTRIE L-RRIFER, R
LRl kb VO BMER NH L, L LATRERICE — FRBRLABECRRIRELZR
BB &I IR DR EMHE R R S hic, L AEKE TORAMET, TSH Ompia—F
VERC LB ED A EXDLEND - o MERER2 — NMENEFER L V@2 > LHE, BFE
g — FEREOSVEFEY LTWAELERL TR, AEMRI— FOBRBEMHEIELENZ &
ERLTWA, 32— NEROSZ & BEERORNTH S TSH AR WFIC KR Ehic L Eh
b, KTGHREHOEEDT — FAFEL VEY Liticdb#bbd, KERAIL->TTSH AR &
v, ATSH &xIBEE L 0 EfE% 7 Lichs, MH = — NEiX TSH SMB Lk oco ZOFITHE
AT TR 2 — N2 % CERLEBETE, 2— N3RS TSHEBERBR ST S WEH
ERLESDTHS D, BELHTREFEL 0MF ToAMET L, ATSH 2 EF Lic &\ 5 J
B0, MACEES FRBORIGHIC LB REEEH 5 LOREOND Do [KWESRICH - 18P H
IR DAL BE TR 2 — NMERERERCS > i bbb, ATSH RATRAK & v &l
B LTco KERAZHIEL, B HEPBLWTROALFRIBEEOREHFREIESOLT LS L
BEZ bR DT, 32— F~DOBSEHE D E 18K FRIRKZ KT M goitrogen ~DREZMES Rl
LEZLNDE, BEETRESBORE, B2 - VX sBENHTRR, 2 - KU
FRL L CKIR TERAFPRBERCEEYRE LEERRLELDOTHA Y, $aFEREFEE
IVBERZORHVEMTRETHA D, KERPROEF~OHMAE L, BEETCES LD
WAL B 5H, KEEAERD TSH QEFRAOEEH TH > BEN DR ERHRERTLRE
PRI NS

B ge RIE TR, — @O MFRnE&EE, HELcAESh, Lrd KRIRARKO
LTHLENLHIEC L AME EROLE R &RV, &t LAKEI &5 H-DOKBIEMAR
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BEE, LrAERrIEBEB LI ER2RBE L DEE LI,
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Ehnk L CREBRHE L CZ 2, #HELTRBEBESHNTTEL R DEEL bR,

¥ & B

BHEEITHICHEAT0g/ B2 5 2 FIRIBEELE # BRE L1,

15 A5 D206Tix, REFREEAVE VECERMNL L, TSHAEE R (P(U)<0.01) #in
Lizo 3» RREDITHTIIRERIB AV E VECE(LE Rich > oh, KEHRAE TSH (2R A
X vEE, HELHS I (P(U)K0.01, P(U)<0.01) #in L, BEE (FH61F) ~d TRH
BECH L TRAEE, ARORNBEROEEREH (F1H29F) L vBS K (P(U)<0.01,
P(U)<0.03) K& RIE L1z, BEHTIRIAEF K FT,, FT.238M L, ATSH, TSH xR
HOMBCEETER Lic, MR — & XSRAF TSH & AEBA 2 - T,

KE3» ARGRCIFEEFIREE, BEETERNKLAERCES R, XEhlkct-
THED, HERLT,

1% CPK, NEFA, GOT, GPT R AT#HEIC & > TEE) Lish - 727, LDH OLK T L1z,
LDH I/ ERCE L, KTHRIEHEFA?ED L (P(U)<0.01),

Db bRBREETLREAT2RACERT E, FRIBIEAL, FRIBEEZRECHH X
NAERB I NI,
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