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The thyroid glands of Group 1 rats fed Remington ration and 2 ug
iodine per day revealed low.cuboidal follicular epithelium an
abundant collold (H. & E. stain; 33 x)

Remington ¥R 2k 1 H 2 e AL, MBELABIHES » 7OHKR
ERPRMEY FRPREEE 2L, 2104 R LTwa(H. EQR; 33F)
The thyroid glands of Group 2 rats fed Remington ration alone

revealed markedly hyperplastic follicles with scanty colloid
(H. & E. stain; 33 x)

Remington B0 A4 TRE LAH 28T » 7 0 FURIRIL PR A 8HE T,
ao4 FigRZLTwa(H. Efrfh; 33f%)
The thyroid glands of Group 6 rats fed Remington ration and

soybean revealed hyperplastic follicles and colloid depletion
similar to Figure 2 (H. & E. stain; 33 x)

Remington BRI KB ZMA THELAZBOH T » TOHRRICIZH 2E &
R, BB Y J04 FRZAED 6N A(H, Eiffa; 334k
The thyroid glands of Group 7 rats fed Remington ration and

seaweed were histologically indistinguishable from these of
Group 1 or from normal rat thyroid (H. & E. stain; 33 x)

Remington B IEREM2 TRAE LB TH T » 7 O FIRIRMRZE 18
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A STUDY OF POSSIBLE GOITROGENIC EFFECTS OF CERTAIN JAPANESE FOODSTUFFS

HREOBABSICE T 3 Goitrogen HREDIFE

INTRODUCTION

In view of the frequent occurrence of
goiter among the Japanese people In areas
near the sea where the dietary iodine
intake is 1arge,1 an experimental study
was designed to evaluate the role of
dietary goitrogens as possible etiologie
agents. The experiment consisted of
feeding 5 foodstuffs to groups of rats for
All selected foods

were staples of the daily Japanese diet and

a period of 5 months.

several previously have been found, by
other workers to produce goiter in animals

or man. 2%

METHODS

A total of 105 Wistar albino male rats
weighing 50-60 gm each was divided at

random into 7 groups of 15 rats each,
and were matched closely for body weight.
The animals were housed in individual
wire cages which were arranged so as to
prevent cross contamination by foodstuffs
or excreta. FEach animal was given com-
mereially available low iodine basal
diet (Remington ration). Including the
additional food items all rats of the 7
groups were offered 15 gm of experimental
diet per day, an amount which was some-
what more than would normally be eaten
(Table 1).

bulk and kept refrigerated to assure a

The diets were prepared in

constant daily intake of each dietary
constituent. Group 1 rats were given
double distilled water containing 2 ug of
jodine as sodium iodide per animal per day,
while Group 2 animals were maintained on

double distilled water without added iodine
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TABLE 1 DAILY DIET, IODINE INTAKE, AND AVERAGE TERMINAL BODY WEIGHT OF ANIMALS BY GROUP

£1 FHEOEM,

RIEENE S & UK Ptk E

DAILY DIET PER ANIMAL 1TE 0 1 0 @fEk
NUMBER R AVERAGE TERMINAL
croup | RATS !REMINGTn: RATION SUPPLEMENT AMOUNT | 'ODINE BODY WEIGHT
7 5 5T .g)i fogi R i ki ES RS Oy
£ gm | uE gm
1 15 15 [IDDINE FR/E 2 (334 6.4 149.5
2 15 15 NONE % L .- 4.4 | 150.0
3 E 15 T 5 CHINESE CABBAGE HF 7.5 gm 3.0 212.5
4 | 15 1.5 TURNIP A i 5 7.5 gm 2.2 214.7
5 15 7.5 BUCKWHEAT # | 7.5 Em 3.0 327.2
B 15 | 7.5 SOYSEAN KT 7.5 gm i.8 ?66.0
| L
7 15 | .5 SEAWEED il T 7.5 gm| 1§7.2 256. 2
paily diets for all groups isocalorically balanced by addition of chemically pure
sucrose.

EHOEMITMY oo —-XeMasazbizEndoy -z L.

in an attempt to induce a state of iodine
deficiency. Rats of Groups 3 through 7
received the basal Remington diet and
double distilled water plus one of the
following: Chinese cabbage, turnip,
Japanese buckwheat noodle (soba), soybean,
or seaweed (Table 1}. All diets were
rendered isocaloric by the addition of
chemically pure sucrose at the time of
bulk preparation.

Each group of rats was maintained on the
designated experimental diet for 5 months.
Those that died before termination of the
experiment were promptly autopsied to
determine the cause of death. Prior to the
end of the feeding period, all animals
were injected intraperitoneally with 2.5 uc
of 1131 and were sacrificed at the end of
24 hours. At that time, final body weight
was measured, blood was drawn from the
inferior vena cava for determination

131 and serum protein

of serum total I
b ound T131, and the thyroid glands were
removed, Weighed immediately on a torsion
balance and fixed in 10 per cent formalin.
Serum total 1131
2 ecc of serum in a well-type seintil-
lation counter. Serum proteins were then
precipitated with 8 ml of 10 per cent

trichloracetic acid. The precipitate

was determined by counting

DTy FIRFRERZIREIZ 2 202 BHOE
EBRICKEORME Lok, BIHILH
TEFTOF v 71214 Remington FEFE e &L Uf
BEBKkOIEL»IZAE, X6, ZIE, KESs
ViEREEZh I 1IBEES 2 (1), Ihb
OB Z BIES & &Mty hu— X &
st 7 eale—h =il e

EWOT v 7T, Eo#EERAENZED 5
AMAE LA, #EBMEATIZECLAES v TRE
BIzHIM L TR 2 RER L 72, MEMB KT
Fiz 113 %2.5uc EREMEANIIEST L, 24BERIEIC
BRI L. 20kE, EMKELE - T2 5 MiER
P“&ﬁﬂﬁﬁﬂ%%ﬂ“%%ﬁf%tmuF%
Mk & 0 3RM L 2. KIZHURIR % 504 URE 5
BRLIO% 740 viRICEZELE. Yy FL—

VEHME A WTME 2 ccll & IMEE 113
BRE L. RWT10% FY) 7 oV EERE 8mg Tl



was washed 3 times with water and then
dissolved in 2 ml of 1 N sodium hydroxide
for determination of 981131 by means of
radioassay in a well-type scintillation
counter.

The 24 hour 1131 uptake was determined
by counting the formalin fixed thyroid
glands shortly after removal, using a probe
type scintillation counter. The thyroid
glands were then processed for histologic
examination. All of the test diets were
analyzed for lodine content at the Natlonal
Institute for Nutrition Research, Tokyo,
by a gravimetric method of Ishibashi
et al (Table 2).

WEAZEERS Y, REWIE3IEKEODSL, 1
MENEY —F2md FITHEBRL, Y rFL—7
3 YVEATHSTEARS 1™ olllE21T4 - 72,

ARIR D 1190 24RsRIR R (2B R E 5 127
ANTY VEEDOEFET YV F LY 5 VSR
BOTHllE Lz, Ko THRIRIRHLAR L BSR4
ezt s he. ARBRICHW 2 ZEREIET
REMEN(ER) CTERZE(HFBMS )2k RE
SHEFEBShE(F2).

TABLE 2 |0ODINE CONTENT OF FOODS IN TEST DIETS
#2 HEEBOREZEHER

FOOD
fol K .-

I0DINE PER 100 GM i
1Wg KN FZkESAHR

REMINGTON RATION Remingtonff¥i
CHINESE CABBAGE ¥

TURNIP 35

BUCKWHEAT (£

SOYBEAN K&

FLAT SEAWEED %

LONG SEAWEED » & &

29. 1
11.5

NOT DETECTABLE #i T & ¥
10,5
21.4
1,833.8
2, 568.0

Analyzed at the National Institute for Nutrition Research,

Tokyo, Japan.
FLRBEHERET)OFHIZLS.

RESULTS

Table 3 shows the mean values of thyroid
gland welghts at the time of autopsy as
both absolute gland weight and weight per
100 gm of body weight. The thyroid gland
weight relative to body welght was normal
in animals of Group 7, slightly increased
in those of Group 1, and signifiecantly
increased in those of Groups 2, 3, 4, 5,
and 6 (P< 0.01). Thyroid glands of
Group 2 were significantly heavier than
those of any other group of animals with
enlarged thyroid glands (P <0,01).
Table 4 shows the results of 24 hour plat

ERER

#3132, SRR FIRIREER O T9E & &
H100g YN FHERELIIHZTTTRLAELOT
b5, RELXYVOPRBERIEIHOT » 712
FOTREEGHEATS - 25, B 18I L
ML, £2,3,4,5, 6B THEROEL RTH
KHFHEDHLNA(P<L0.01). F2EHOFIKIRE
RIZFARBEZ2E T 200 F0HOED L AR
BAIL T wa(P<0.01). #41, 1130 24pR[HH



TABLE 3

AVERAGE WEIGHT OF THYROID BY TEST GROUP

£33 FHOWRRFHER

AVERAGE WEIGHT THYROID GLAND
FORIRT 1 & &

GROUP SUPPLEMENT

i T B ABSOLUTE PER 100 GM BODY WEIGHT
#akbig mg HHEL00g 1225 mg

1 10DINE 7RI 22.8 15.0

2 NONE % L 1451 95,7

3 CHINESE CABBAGE [ 122.0 56. 3

4 | TURNIP 315 90.6 42,4

5 BUCKWHEAT # (& 148.8 51.8

;] SOYBEAN K& 143, 2 51.5

7 SEAWEED if 1« 20.3 8.1

TABLE 4 ANALYSIS OF I|31

UPTAKE, AVERAGE BY TEST GROUP

#4 M BROSHT, EHOFHRE

PER CENT OF DOSE 24 HOURS AFTER INJECTION

| & I 24 Bt LB g g
ST SR LERERT ‘.,,ml,.wr;lv;mx‘}.hm,é
e il 2 7 K UPTAKE |SERUM 131 SERUM 131
MR | i o e
% : Y MiF g/ /m1 EOEES
1 IDDINE 7% 48.7 . 248 . 205
2 NONE 7% L §2.3 LT .322
3 CHINESE CABBAGE I3 e 62.3 . 281 . 253
4 TURNIP #0505 47.8 . 480 .429
5 GUCKWHEAT # 1 52. 5 .270 . 242
SOYBEAN K& 52.0 .248 . 225
7 | SEAWEED i 1.8 - 035 - 005

uptake by the thyroid glands, serum total
131, 11 up take values
were somewhat elevated except in Group 7

and serum PBI

animals where a marked depression occurred,
presumably because of the extremely high
daily iodine intake in these animals. The

data for serum total 1131 131

and serum PBI
show that the latter accounts for between
80 and 90 per cent of the total serum
radioactivity with little variation between
groups, except in animals of Group 7
where a marked depression again is seen.
Histologic sections of the thyroids of
Group 1 animals revealed low cuboidal
epithelium and folliecles filled with
abundant colloid (Fig. 1). Group 2 animals
which differed from those of Group 1 only
in that they received 2 ug of iodine less
per day, revealed markedly hyperplastic
follicles with scanty colloid (Fig.2).
In sections of the thyroid glands of
Group 6 rats (soybean diet) similar hyper-
plastic follicles and colloid depletion

RIGIRRE E MEHE I B2 UMEEQRS
B p&ERiEERT. BTHOT v 7 I3 EH B
THREEREARHTEVALEERLNL D, BPIR
IR EAE L {EY. LAL, OB TIIR
WEZZ LML TWA, MER DN KLl
EROSBA IS ofifE: R5 L, BHEIZMBRK
SHREDBI % 5 N% %k L, LALEHOMOE
ZELTH 1D, BTHOS » T ETEHES
BiERLA. BLES 7T OPRIBMABEERT
Al LR R R AR TPz a o4
FALBLTWA(RL). H2FHT» T IEH1H
LT, MEL, REEREN1HYY 2 yg 4
ZwiHTthAHFERLFREMeRLIOA F
APRELTVE(H2). B6HI» 7 (KEMTF)
OFIRIRIZEFREEE oo FREPR S L



FIGURE 1

THE THYROID GLANDS OF GROUP 1 RATS FED REMINGTON RATION AND 2 w2 IODINE PER DAY
REVEALED LOW CUBOIDAL FOLLICULAR EPITHELIUM AND ABUNDANT COLLOID
(H. & E. stain; 33 x)

X1 Rf'ming’ron o 1zikEE |] 2 g SiAHIE L, fH

LB 1S 7o R
MERDELARFPREEAZEL, 204 FIZAMLT

WA (H. Efdfa; 33(%)

FIGURE 2

THE THYROID GLANDS OF GROUP 2 RATS FED REMINGTON RATION ALONE REVEALED MARKEDLY
HYPERPLASTIC FOLLICLES WITH SCANTY COLLOID
(H. & E. stain; 33 x)

M 2 Remington fific) & THEITI L 28 285 » 7 O WK IZF o il A 5 ©,
w4 FlizRZLTw3(H., EifvE: 334%)



FIGURE 3

THE THYROID GLANDS OF GROUP B RATS FED REMINGTON RATION AND SOYBEAN
REVEALED HYPERPLASTIC FOLLICLES AND COLLOID DEPLETION SIMILAR TO FIGURE 2
(H. &.Bx stain; 33 x)

(3 Remington EHIZKEZMzTHBELEZFZ6HS v 7oRRRIZEE 2L

[Ff%, Plakiai oo { FRZPVDH SN A(H. Eff; 33f%)

FIGURE 4

THE THYROID GLANDS OF GROUP 7 RATS FED REMINGTON RATION AND SEAWEED
WERE HISTOLOGICALLY INDISTINGUISHABLE FROM THOSE OF GROUP 1 OR FROM
NORMAL RAT THYROID (H. & E, stain; 33 x)

(14 RemingtonfEHtlZiFE M2 THBELAB TS » 7 O FIRIREEIZHE 1 ¥

®ulk, E%7 0 7ORKKREENTE L w(H. Ef@; 336F)



were seen (Fig. 3), but to a somewhat
lesser degree than seen in the Group 2
Histologic
those shown for Group 6 rats were also

animals. features similar to
exhibited by thyroid glands of animals in
Groups 3, 4, and 5 which are not deseribed
The histology of the thyroids
in the seaweed fed animals of Group 7

separately.

was almost indistinguishable from those
of Group 1 or from normal rat thyroid
(Fig. 4).

During the 5 month feeding period each
rat was weighed at weekly intervals. The
final body weights were low for animals in
Ggroups 1 and 2, indicating that the

6

Remington ration- does not always support

normal rat growth, even when iodine

supplements are added (Table 1).

DISCUSSION

The experimental diets were initially
devised so that the diet of Group 1 animals
would be a theoretical normal due to the
constant daily supply of 2 ug of iodine as
sodium iodide per day to the reputedly low
iodine Remington ration. In contrast,
Group 2 animals were fed a low iodine diet
and it was felt that animals of Groups 3
through 7 should also be maintained on
an iodine deficient diet so that the
effect of the individual food additive
in each group could be readily assessed
by comparing these thyroid glands with
glands of Group 2 animals. Moreover,
previous experiments using rats have shown
that the goitrogenicity of soy flour, baby
cereals, and vegetables of the Brassica
family suech as cabbage, turnip, and
rutabaga usually can be completely reversed
by the addition of 2 or 3 pg of iodine to
the daily ration of each animal. 2~y 7-11
Therefore if any of the foods surveyed in
this study were to prove goltrogeniec, such
an action could only be brought out clearly
if the animal's dietary iodine intake
was restricted.

(M3) P 2oRBERBEI2EBIILTCEE P - 2.
3, 4, 5T v 7 ORIRIRMEMAT R 6 #
LG OT, BT 5. BEMTICEILIETH
Ty T OHFIRIBHEILE 1L ER S » 7 LA
THWMAEEZRERER M h 5 (X4 ).

54 HofEMEY, &7 9 7 0kEILER
WE LA, RIMAEEIH1IEELEZHOS 74
Eholk., COBRFEIALEIZREZFMABL T
%, Remington BfE® A3 TIET v TOILE &%

HhrdczanotamBlLtwa(£1).
£ %
AFHEERO BB OFEIZY Y, KRES

HEED D % v Remington ﬁf’iﬂl?‘i‘[{iﬂ“ R Ak
LT, RE#%EH 2 pg lHRL, B1WT 70
BESHEENCER L2 L) ICEEHVE. 2

IZxf L, B2HS ;Tti{f:z% ‘ETHBE SN

IMP OB TIHETODT » T3, B2B L HE
TE3 LI T s-bfREEOMITERER %
5zrotsdsd. KES, ALRHEE, ¥+,
RED, BEEEEL B0 Brassica REXOF
RIREF AR Y, 7 7TORMIZBHRE % 2
E3 pg FML T IEsh s L2707
PRECERE SN TWS., it > TREBRTOEMRE
BHzHRIREFRER P H 2 E+hif, RE» 5
BN AREREBIRT 22 &2k 3R, &
HickasarEZLND.



The thyroid glands of all animals in
Group 1, the supposed normal group,
revealed relatively normal histology.
However, the mean thyroid weight of this
group was 15.0 mg/100 gm body weight,
slightly greater than the upper normal
limit of 14 mg/100 gm reported by Van
Middlesworth. Group 2 animals received
the same basal diet as Group 1 except that
it was initially designed to be iodine
deficient. Rats in Group 2 consistantly
revealed the largest thyroid glands in
this series, and the most severe hyper-
Al though
the value for iodine content of the

plasia was seen microscopically.

Remington ration analyzed at the National
Institute for Nutrition Research is higher
than the value reported by Van Middlesworth
the caleculation based on these analytieal
results reveals that 15 gm of the Remington
ration would provide 4.4 ug of iodine. It
seems likely that the goiters in animals of
Groups 1 and 2 were due to the Remington
diet and it may be concluded that the
Remington ration increased iodine reguire-
ment in these groups to at least 6.4 ug
per rat per day as shown by the minimal
goiter in Group 1 animals and the severe
goiter in Group 2 animals if each rat
consumed 15 gm of diet daily.

In Groups 3 through 6 each animal
received only half as much Remington diet
as did animals in Groups 1 and 2, and the
daily iodine intake was conslderably less
(2.2 - 3.8 pug/day) than that of iodine
deficient animals of Group 2. In view of
the lower iodine intake one would expect
that if any of the test foods added to the
diet of these groups were goiltrogenic,
more marked hyperplasia would have occurred
along with larger goiters in the animals in
these groups than those in Group 2. Such
an effect was shown by Halverson et al
who found that the addition of soybeans
increased the degree of epithelial hyper-
plasia in Sprague Dawley rats previously
maintained on a low iodine diet.3 The
presznt study, however, showed just the
opposite result as the glands weighed
significantly less and showed slightly less
hyperplasia when compared with the thyroid

HBMWIIEREB LR L Sh28 18 0 T0
B IS (LR F Ay 120, Tm HHH, 0¥ty
HEIAE 100g 241 15.0mg T, van Middles-
worth & AVt 4 2 [E# FRRfE 0 l4mg / 100g &
DIERPHMLTVE, B2#85 o T IXKRERS
KEBIZLEDARBERZOLDIREIHEFELT
Hd. BLWT v TORRMIMMOBEO Zh LY
pAE CHBEFEBER IR WETH S, EHL
G FERFZE A T 40 L 7-Reming ton fr it 0 RIS 5 45 &
{tmnmmmNmeW%Téﬁ;hEuﬁﬂ
E, ST S L 5 &, Remington i 2 15¢
PR 3 RERIXd 4pg 4B, BLIWLE
287 v 7 OHIRIEFEIL Remington ffE 12 & 3 §
LLETyTHFEIENER
BEAfEH 15g 20#EHL L 7= &+ i, 81 BT
Eo, B2HEIGSLOFIRRIELZZ LAZLh5,
Remington 145 v 7 AL EL T KERS 1
H1UCHY 6.4pgizFCidklLi-beELLNS.

DEHLZINS.

BEIWLLBEOTHECD, ZyvTIZIEZL
Remington frfilf, M 1M LB 2T v 71252
EHBROESTHY, REENERER, KERZIC
LB 2HENLBIEBLADTHS (2.2 —

8ug /H). ZOFXREFBNEHIFENZ & H
ﬁﬁ@ﬁﬁﬁﬂmfﬂ#mW%ﬁﬁﬁﬁﬁmﬁ%
ZethE, TOBIIEEIHLOLEILEESL
B AP EF 5134 TH A, Halverson 5 (I3
k) f£ Tl f L /- Sprague Dawley 7 » 7 12K
S 5z TFlRLEEkolEz#Ew~2. LrL, &
FERTIERNOBEREZBF-0TH-TKRE, 20
b BMEF CRE Lo FIRIREEIL5 2
BoOLDdHEROEL L - TIEL, HBFEWNE



glands of Group 2 animals. Thus, using
these parameters, the present experiment
failed to prove the goitrogenicity of
these food additives.

The thyroid glands of Group 7 animals
fed seaweed are histologically identical
with those of Group 1. However, the mean
weight of thyroid glands for this seaweed-
fed group is 8.1 mg/100 gm body weight,
compared to 15.0 mg/100 gm for the animals
supplemented with 2 ugm of iodine per day
in Group 1, a highly significant difference
(P<0.,01). The value of 8.1 mg/100 gm is
well within normal range for rat thyroid
weight and seems most likely attributed to
the high iodine content of the added
seaweed which apparently completely
suppressed the goitrogenic effect of
the Remington diet.

Goitrous thyroids produced in this
experiment revealed hyperplastic follicles
with columnar epithelium and scanty colloid
that are dissimilar to colloid goiter
commonly seen in man or to experimental
colloid goiter in animals reported by
Follis.lg’13 Therefore, the development of
goiters in the present experimental model
may not be directly implicated in the
pathogenesis of human goiters. However,
the results of this experiment indicate
that constant high iodine intake can
prevent the development of goiter as shown
in the rats fed seaweed. Follis produced
colloid goiter by giving large amounts of
jodine to hamsters with hyperplastice
goiters induced by iodine deficient diet or
by goitrogens. It is conceivable that an
analogous situation might ensure if humans
suddenly ingest foodstuffs containing large
amounts of iodine after a period of iodine
deficient state.

SUMMARY

An experiment was designed to assay the
goitrogenic activity of certain Japanese
foodstuffs. Groups of rats were fed
low iodine basal diet (Remington ration)
alone or supplemented with iodine, Chinese

WlELBETh- 7. D EoS5 24— —124k0,
AEBRTIZHBEFR O BRI EZES R AN T
xhha 7.

BEMBFTIZEABTHT v 7 O F RIS HA
FEICEHIBELELUTSHSE. LrL, BEMT
OF T EOBRIBERIIFEAE 100g 249 8.1mg
T, 1HMY 2 pg REZHMHBL /28 18015, Ong/

100g & HN2EEEBIIHBELENH S (P <0.01) .
Z?D8.1mg /100g OEIE T » 7 FARIRER L L T
ELEFHRBEANTHY, ThRZBEORESEER
A1 ¢, Remington AR HURIREGE 2 & 56
EZlZEI LA ThHEEEL 5.

AFEERTHA & £ BURIREE (2 (2P
ﬁﬁvtwmﬁﬁgjﬂ4f®?m%am Az
< RN B304 FHEFIKIREES, Follis ®.8
A Lo ao S FERRBRELER LS T
W3, LAN - TAEBRCHE & & - FIRIRE*

ZoFEFNORKIREREERFIZD AR S b
e v, LAL, cOXIARBREFNVT
BBEREDNT v THART & I1T, KBEOFHHY
PREE R & 0 FARIRAE RS 2 P T % 5. Follis
FRERZ AT PIRBESEDEIC X > THJH
MHRpEEZ B E s A2y —IZKEDRE
52T, 204 FEBRIRE* RS EL. A
ﬁ&ﬁké%%m%u,& A ERIZEAETIA
& D fEET 3 & LR o B E BRI UL IREE A
BRI AL LRdwn,

N

Mo HAENORIRREZE RS RS A 5
W FEER A G L . {K7REE fLff( Remington fi
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. Soybean.

cabbage, turnip, buckwheat noodle, soy-
bean, or seaweed mixture for a period

of 5 months.

In this experiment golters developed in
the animals of all groups except those fed
Addition of 2 ug of iodine as
sodium iodide per rat per day to the basal

seaweed.

Remington ration did not completely prevent
the development of goiter,

Histologically the goitrous thyroids
revealed hyperplastic follicles with scanty
colloid, dissimilar to the colloid goiter
commonly seen in man. In rats given
seaweed or supplemental iodine the thyroids
were histologically indistinguishable

from normal rat thyroid.

It seems likely that
ration increases iodine requirement as

the Remington

shown in the rats given 2 ug of supple-
mental iodine per day.
iodine content of Chinese cabbage, turntp,
buckwheat noodle, and soybean is low and
the possibility must be considered that
goiter due to relative iodine deficiency
This
experiment failed to demonstrate the

Furthermore, the

developed in animals on these foods.

positive goitrogenic effect of these
Brassica vegetables, buckwheat noodles, or
However, the diet containing a
large amount of iodine can prevent the
development of goiter as shown in the rats

given seaweed mixture.
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