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SUMMARY

Maize ea mays) is the third most planted food crop and one of the major energy sources among the
people of the semiarid tropics. Presence of cyanogenic glucosides, which are antithyroidal substances, in
maize is well established. Howeydre efect of chronic consumption of maize on thyroid status under
varying levels of iodine nutrition remains unexplored. In this styoifrogenic content and in vitro thyroid
peroxidase (TPO) inhibiting activity of maize of Indian origin, along with its in vivo anti-thyroid potential
without and with extra iodine supplementation, has been evaluated. Edible part of maize contains thiocyanate
(20+ 2mg/kg), cyanogenic glucosides (10£2.2 mg/kg) and glucosinolates (9.2 mg/kg). In vitro
inhibition of TPO activity was found in fresh maize extract but the presence of extra iodide in the incubation
media showed reduction in such inhibition to a certain extent. Inhibition constghaG€PTU equivalence

of fresh maize were 66.251.42 g and 1.36, respective8ignificant increase in urinary excretion of
thiocyanate and iodine was observed in the rats fed maize for 45 days and 90 days, respsstiviglied

with increased thyroid weight, decreased TPO activity and serum total circulatamgl T, levels as
compared to their respective contrélselative state of morphological as well as biochemical hypothyroidism
developed gradually in chronic maize fed raAdequate iodine supplementation in maize fed groups of

rats improved the thyroid status to a certain extent but failed to prevent the antithyroidal activity of the
plant food.

Key words: Maize, goitrogens, iodine, thyroid hormones, thyroid peroxidase

Introduction Though maize is one of the most important food
The cyanogenic plant maiz&ea mays) is the crops of the semiarid tropics and it constitutes the main
third most planted food crop in most of the world includin ource of foqd energy fqr many poor people, I|t_erature on
India and its subcontinents. Cyanogenic glucosid goitrogenic/antithyroid potential under varying states
Ié'odine nutrition is not available. Since experimental

(thiocyanate precursors) have been found in several staple . . . - . .
foods like cassava, bamboo shoot, sweet potatoes inclu Hfles on maize of Indian origin, éspecially with reference

maize (Gaitan, 1988; Chandra et al., 2004b) TH etiopathogenesis of thyroid disorders, are lacking the
cyanogenic glu’coside’ present in mai.z’e is 2_0'_ present study was undertaken to evaluate the thyroid status

glucopyranosyl-4-hydroxy-7-methoxy-1, 4-benzoxazin-§’-‘ﬂer ch_ron_ic c_ons_umptio_n of fresh maize under conditions
one (Mirjam et al., 2001). Regular consumption O?fvarylng iodide intake in the rat.

cyanogenic foods containing cyanogenic glucosidellaterials and Methods

glucosinolates and thiocyana.te affect thyroid phySi_Olo%oll ection of maize

and may develop endemic goitre in long run, especially in

iodine deficient environment (Delange et al., 1982). Dietary Fresh maize was collected from the local markets
supplies of iodine and cyanogenic plant food (thiocyanai@’ the measurement of goitrogenic constituents, assay of
precursors) are determined by measuring the excretdhyitro TPO activity and also for feeding the experimental
pattern of iodine and thiocyanate, respectively (Querid@himals.

etal., 1974; Dunn et al., 1993).
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Animals Glucosinolates/thioglucosides: The  enzyme
hioglucosidase reacts with thioglucosides, producing
thiocyanate. Following this principle total thioglucosides
%ES measured according to Gmelin &idanen (1960).

[

Wistar rats weighing 80 £ 5 g were allocated t
control and experimental groups of ten edctinals were

caged in well-ventilated stainless steel cages a thi te th duced determined adooti
maintained in the laboratory on standardized normal d € thioCyanate thus produced was determined adopting

(20% protein), which consisted of 70% wheat, 20% Beng method ofldridge (1945), as modified by Michajlovskij

gram, 5% fish meal powdet% dry yeast powdged.75% and Langer (1938
refined til oil and 0.25% shark liver oil, and water ad libitunThiocyanate: The plant food was extracted with clean
(Chandra et al., 2004b). sand and water and refluxed subsequeiithe extract
Feeding stud conta_uryng thlocyanate was then'allowgd to react with
'ng sty _ benzidine hydrochloride and the intensity of color thus
Control rats were fed normal laboratory dietformed was measured photometrically following the

Experimental rats were fed normal laboratory dighethod ofAldridge (1945), as modified by Michajlovskij
replacing one-third of the diet with fresh maize. Imnd Langer (1958).

potassium iodide (KI) supplemented group, rats were f
normal laboratory diet with extra iodide at 12ig¥rat /

day (Gaitan and Merino, 1976). In maize-fed and potassi
iodide (KI) supplemented group, rats were fed both mai
(1/3 portion of diet) and extra iodide at 12-14 ig/rat/da
The animals were maintained with above-mentione
regimen for 45 and 90 days, respectivBlysed on change ml, pH 7.2, 100mM phosphate buffer) and then

in body weight, the first set of rats treated for 45 da)fse ntlr_lfug?d ?ttEOO xg for 1? m:ﬁfterc?nlznfugatlon, L;:QII .
were considered as growing rats while the second setotgfa Iquot ot the supernatant was taken separately in a

rats treated for 90 days were considered as mature rja%l cu_vettgs c_ontalnlng acetate bgffer (pH 5.2, SQmM),
(Chandra et al., 2004b) potassium iodide (1.7 mM) and microsomal fraction of

thyroid tissue. Freshly prepared hydrogen peroxide (0.3
Feed consumption, corrected for feed wasted, apgiM) was added last to start the reaction to assay the
body weight were measured every seven days. DurimgQ activity AOD /min/mg protein) under the influence
the last week of the treatment animals in each group weythe respective extracts, following the procedure of
kept in metabolic cages for 24 hr to collect the urine oveJaitan et al. (1989), modified by Chandra et al. (2004a).
xylene for the analysis of iodine and thiocyanAtethe . - :
end of the experimental period the body weights of the . Ant|-TP(')'act|V|ty ofthe plant e>.<tract|nthe above-
rats were recorded and the animals were sacrificed at mgntloned condition was also studied in presence of excess

end of the 45th and 90th days of the experiment followi t.afsilu'm |t<?]d|de. For this [:urtpose],c in the (:L;]vettes
the prescribed ethical procedures. Just before sacrifi aintaining the same concentration of assajehuthe

blood samples were collected from each rat from the por%tra(:t and £D,, the concentration of potassium iodide

vein under ether anesthesia and the serum was separ Iingrjr?is\fd ar&ii(t)v[\)/e}s fo;md higr;e.st after addi%g jo
for the assay of Jand T, and kept at —2C till analysis. 0 3. ) an min/mg protein was recorded.

Just after sacrifice, the thyroid glands were dissected dgsay of 1C, and 6-n-propyl-2-thiouracil (PTU)
and, after removing the connective tissues, weighed agglivalence (Chandra et al. 2004a)The activity of raw
preserved to assay the thyroid peroxidase (TPO) activiptant extract was also evaluated in terms of the
concentration necessary to produce 50% inhibitiog XI1C
of thyroid peroxidase activityThe efect of raw plant
Cyanogenic glucoside: It was measured following the extract was studied at different concentrations ranging
method of Lambert et al. (1975). The test material wagm 10ug to 1% pg original fresh plant to determine the
hydrolyzed by the enzyme glucosidaBe @lucosidase) concentration required to produce J®f thyroid
and the hydrocyanic acid thus liberated was trapped geroxidase activityThe TPO activity under the influence
sodium hydroxide. Cyanide content of trapped hydrocyanig the plant at a particular concentration, as percentage of
acid was then determined quantitatively inhibition of the control value, was plotted against the
concentration of the original plant extract, and the
concentration at which 50% inhibition occurred (J@as

‘fr(%I vitro inhibitory effect of maize on thyroid peroxidase
ivity - To evaluate in vitro anti-TPO activity of maize,
iiman thyroid tissue was collected from ENT Department,
.S.K.M. Hospital, Kolkata. Edible part of each fresh plant
as homogenized in assay buffer (5 mg plant tissue in

Measurement of dietary goitrogens in maize
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determined from the plot. The JCvalue of the plant Assay of total circulating thyroxine and
given is mean + SD of 6 observatioi®. compare the triiodothyronine using ELISA Kit

relative anti-TPO activity of the plant against a known Total serum thyroxine and triiodothyronine were

antagonist, IG, of 6-n-propyl-2-thiouracil (PTU obtained o ¢\ e using ELISA kit supplied by Lilac Chemicals,
from Sigma Chemical Co.) was determined. (USA)

Analysis of urine Histological study of the thyroid gland

Estimation of iodine: It was measured by dry-ashing
following the method of Karmarkar et al. (1986). In '[hi%f rats
method the iodine content in the urine sample was
estimated by drying urine at 6@D, in presence of
potassium carbonate, and the iodine present in the
was measured by cerric-arsenite system.

At the end of the experiments, the thyroid glands

were dissected out and fixed in formol buffer

lution and then embedded in paraffin after usual

% cessing. Sections were cut atpadthickness, stained
hematoxylin and eosin, and observed in a microscope.

Estimation of thiocyanate: It was measured following Statistical analysis

the method oAldridge (1945) as modified by Michajlovskij All data were statistically analyzed and presented

and Langer (1958Jrichloroacetic acid was added to urineds mean + SD. Comparison among the groups was

sample, mixed and centrifuged. Saturated bromine waggrformed bYANOVA followed by multiple comparison

was added to the supernatant and 4% arsenic trioxidést.

(As,0,) was then added to oxidise all bromine present @ag|ts

the sampléAfter that, benzidine hydrochloride and pyridine

mixture were added and the color developed gradualfgoitrogen content

After 30 min, the optical density was measured at 525 Goitrogen content in fresh edible portion of maize
nm. was measured. Cyanogenic glucosides formed 10.12+1.2
Measurement of thyroid peroxidase activity mg/kg wet weight, glucosinolates 2.5+0.2 mg/kg wet

o weight and free thiocyanate 20+2 mg/kg wet weight.
A 10% homogenate of thyroid tissue was prepared

in phosphate buffer (pH 7.2, 100mM) and sucrose solutioR Vitro inhibitory effect of maize on thyroid peroxidase
(500 mM) at 4C. Homogenization was carried out in £CtVIty

Potter- Elvehjem glass homogenizer for 45-60 sec at 2000 TPO activity of control (10l KI, 1.7 mM) rat

rpm and about 15 strokes minThe homogenate waswas 1.62+0.0540D/min/mg protein. In vitro inhibitory
centrifuged at 1000 xg for 10 min and the resultarffect of edible part of maize on thyroid peroxidase activity
supernatant was further centrifuged at 10,000 xg for {¥&s determined after application of fresh maize extract
min at 4C to obtain the mitochondrial fraction. Thewith and without extra iodide in the incubation media. In
microsomal fraction containing most of the peroxidasg@tro TPO activity was 0.562+0.020D/min/mg protein
activity was obtained by centrifuging the post-mitochondriah rat exposed to aqueous extract of fresh maize and it
supernatant at 1,05,000 xg for one hoAfter was just 65% as compared to conthdter addition extra
centrifugation, the precipitate was solubilized in phosphagdide in the incubation medium (30 Kl, 3.4 mM)
buffer. Thyroid peroxidase activity was measured followinghhibitory effect was reduced to a certain extent, and TPO

|, formation from iodide using spectrophotometer {UVactivity was 0.590+0.0A0D/min/mg protein (69%) as
1240 Shimadzu, Japan) at 353 nm by the method g§mpared to control.

Alexander (1962). For performing the kinetic asgag 1 . . .

ml cuvette, 0.9 ml of sodium acetate buffer (pH 5.2, 5!8e|at|ve antl-TPO potential

mM), 10ul KI (1.7 mM) and 2Qul microsomal fraction of The relative anti-TPO potential of the test material
thyroid tissue containing 0.03-0.04 mg protein were addedd PTU was determined by estimating the amount of
and the reaction was started by the addition gl 2@shly  plant food or PTU capable of producing 50% inhibition
prepared HO, (0.3 mM) according to laboratory (IC,) of TPO activity IC_,and PTU equivalence of maize
standardization. The thyroid tissue protein level wagere 66.25+1.4pg and 1.36, respectively

determined by the method of Lowry et al. (1951) using
bovine serum albumin as standard. The results
expressed aSOD /min/mg protein.

Urinary thiocyanate, urinary iodine as well as
a}Hi/roid weight, thyroid peroxidase activity and serum
circulating levels of total Jand T, in control, maize-fed,
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Kl supplemated and maize-fed + Kl supplemented group®spective controls. Urinary excretion of iodine was higher
of rats, treated for 45 days and 90 days, respectivelg iniodine-supplemented groups of rats.
measured and the results are presented in the table 1Thyroid weight

Urinary thiocyanate concentration Significant increase in thyroid weight was

Rats fed maize for 45 days and 90 days showetserved in both the maize-fed groups of rats treated for
significant increase in urinary thiocyanate concentratigfifferent durations in comparison to their respective control
(p<0.001and p<0.01, respecively) as compared to th@ioups (p<.001 and p< 0.05). The gain in thyroid weight
respective controls. Of these two sets (45 days and \®8s more in the group fed maize for the longer duration.
days) thiocyanate excretion was higher in the longéhe apparent gain in thyroid weight was more in both the
duration maize-fed group. lodine supplementation increasgipups fed maize for different durations compared to of
the thiocyanate excretion in both the maize-fed group3aize-fed iodine supplemented groups but the differences
treated for different durations, in comparison to maizavere not significant.

fed iodine non-supplemented groups. Histological studies of thyroid

Urinary iodine concentration In control rats thyroid follicles were lined by low

Urinary excretion of iodine was increased, bueuboidal epithelial cells filled with colloid and all the follicles
not significantlyin maize-fed groups of rats treated for 48vere almost equal and regular in size. There was an
days and 90 days, respectivalyhen compared to their increase in the number of irregularly shaped small follicles

Table 1- Maize induced alteration on urinary thiocyanate, urinary iodine and thyroid weight thyroid functional statu
under varying iodide intake in rats for (A) 45 days and (B) 90 days
Groups  Urinary thiocyanate Urinary Thyroid weight TPO activity =~ SerumT4 Serum T3
(m moles/L) iodine mg/100g body  AOD /min/ pg/dl ng/dl
(m moles/L) weight mg protein

Control A 0.120.01 24.85+ 0.85 7.19+0.18 4.02+ 0.03 4.2+0.11 126.34+ 2.54

B 0.180.05 325K 1.4 8.47+0.7 5.16+ 0.52 452+ 0.33 144.382.43
Maize A 0.780.12)* 30.64:0.29 8.72+0.18* 3.04+0.09** 3.75+0.08 ** 118.341.2*
fed

B 0.99.17" 38.43:0.81 10.8%0.58** 1.81+0.18"*  3.5%0.07" 125.7&1.2%
Kl A 0.18 0.02 178.01+ 2.68 5.84+0.21 7.56%0.48 447 0.1 135.24 4.47
supplemented

B 0.240.09 187.7#1.51 7.7£0.15 9.84+ 1.64 4.760.31 151.8#2.54
Maize
fed Kl A 0.880.04) * 188.15+1.25 7.0% 0.07 5.33+0.34 3.9+0.1 123.57+0.59
supplemented

B 1.080.16)" 196.241.00 9.07 0.08 3.67£0.29 3.980.08 130.880.76'"

Values are mean £ SD of ten observatidingse bearing superscripts are significantljedént byANOVA followed
by multiple comparison t test

*P<0.001, ** p<0.05 when compared with (A) 45 days control

#p<0.001, #*# p<0.05 when compared with (B) 90 days control
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Fig. 1. Photomicrographs of thyroid glands of thefeliént groups (H&E, X20)A, control; B, control + Kl treated;
C, maize-fed; D, maize-fed and Kl treated
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filled with relatively less colloid, showing hypertrophiedindia, consumption of cyanogenic plant, as evidenced by
and hyperplasic faltular epithelial cells in the thyroid of urinary thiocyanate level, is considered an etiological factor
maize-fed groups of rafgariation in the number and sizefor the persistence of residual goitre in post-salt iodization
of follicular cells and colloid content were observed in Kiphase (Chandra and R&001; Marwaha et al., 2003).
supplemented and non-supplemented maize-fed groupdoffind the possible antithyroidal activity of maize, if any
rats. In addition, the colloid stained more intensely wittis in vitro inhibitory effect on thyroid peroxidase activity
eosin in maize-fed rats compared to control and Kising human thyroid tissue was studied with aqueous
supplemented group of rats (Fig 1). extract of fresh maize and found that the edible part of
the fresh plant has potent inhibitory activity on this
regulatory enzyme for thyroid hormone synthesis. There
In maize-fed rats the thyroid peroxidase activitgre evidences to reverse the goitrogenic/ antithyroid
decreased significantly compared to the correspondipgtential of thiocyanate or thiocyanate-like compounds
controls (p<0.05 for 45 days and p<0.05 for 90 daysjresent in cyanogenic plants by supplementing extra iodine
Between the two maize-fed groups i.e., one for 45 daé@chone etal., 1990; Rao and Lakshi®95) Therefore,
and the other for 90 days, TPO inhibition was more in thg vitro anti-TPO potential of maize in the presence of
group fed maize for 90 days than 45 days. Supplementatigira iodide was also determined and it was found that
of iodine to both the maize-fed groups resulted in increaggtra iodide supplementation reduced the anti-TPO activity

of the TPO activity in comparison to only maifed groups  to a certain extent but failed to obviate it totally
but failed to restore its activity to normal.

Thyroid peroxidase activity

After ingestion, cyanogenic glucosides and
Serum T4 and T3 levels glucosinolates of cyanogenic plant foods are converted to

Total circulatingT, andT, levels were determined thiocyanates, isothiocyanate-like active goitrogenic
in rats fed maize for d|ﬁerent durations and Comparéybstances by widespread glucosidases, sulfur transferase
with their respective controf§otal serunT, andT, levels &nd myrosinase enzymes present in the plant itself and
decreased significantly (p<0.05 and p<0. 001) after feediffie animal tissues (Montgomefp69,van Etten antiVolff
maize. Between the two maize-fed groups the reductidf73)- Urinary excretion of thiocyanate is considered as
was more pronounced in the group treated for long@rmarker to evaluate the dietary supplies of cyanogenic
duration. Supplementation of iodine in both the maize fégods (Querido et al., 1974) because the thiocyanate thus
groups resulted in increase of the serymrd T, levels formed in the bodyafter metabolism of cyanogenic

to that of maize only fed groups but did not brlng it back Pnstituents, determines its concentration in the blood
the normal level. followed by its appearance in the urine (Michajlovskij and

Langer 1958).Thus, the increased concentration of
thiocyanate in the urine in maize fed rats further indicates
The major goitrogenic substances of cyanogenibat these goitrogens are metabolized to thiocyanate. The
origin viz., cyanogenic glucosides, glucosinolates armbncentration of thiocyanate in urine was more in the group
thiocyanate were found in different concentrations in tfed maize for a longer duration. Supplementation of extra
edible part of fresh maize. Goitrogenic / antithyroid potentigddine in maize-fed rats further increased the thiocyanate
of cyanogenic glucosides, glucosinolates and thiocyanaecretion and this observation was consistent with the
is well established (Gaitan, 1990). These goitrogenéarlier observation by Dehlberg et al. (1984). Thiocyanate
substances act in conjunction with iodine deficiency in thar thiocyanate-like compounds that arise from cyanogenic
development of endemic goitre and associated disordglants inhibit the uptake of iodide by the thyroid glareiv@
(Lagasse et al., 1980). This emphasizes the needetoal., 1984), interfering with the iodide-concentrating
investigate the importance of goitrogens in influencingnechanism of the gland (Bobek et al., 1992). Thiocyanate,
thyroid function under varying states of iodine intakewhen present in excess concentration, also stimulates the
Though maize is one of the major plant foods in the thiefflux of iodide from thyroid gland (Halmi 1961; Ermans
world countries including India but its antithyroidal potentiahnd Bourdoux 1989) that results ain increased excretion
under varying intakes of iodide has not been evaluated.dhiodine in urine (Maloof and Soodak, 1959). Earlier

Discussion
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workers also reported that presence of cyanogeniwize. The changes as noted in the thyroid gland histology
glucosides, glucosinolates, in the diet cause increasadnaize-fed rats were almost similar in nature to that of
urinary excretion of iodine (Dahlberg et al., 1984; SchorEeSH-stimulated diuse goiteras suggested by Kanno et
et al., 2001). In the present study the urinary excretionalf (1990). In the control group of rats, the thyroid follicles
iodine in maize-fed groups of rats for different durationsere almost regular in shape and normal in size, filled
was increased markedly because of the conversion of thesih relatively more homogeneous colloid and they were
cyanogenic constituents to thiocyanate. The frdimed by flat cuboidal epithelial cells. The more eosinophilic
thiocyanate of maize might have prevented the uptakeadflloid in the treated rats indicated an iodine deficient
iodide by the thyroid gland and stimulated the efflux afolloid as reported by Gaitan et al. (1993), and in the
iodide from thyroid, resulting an increase in urinary ioding@resent study similar observation was made in the thyroid
Excretion of iodine through urine is considered as a marlsgction of experimental animals. In Kl-supplemented
of iodine nutritional status because 90% of bedgtine groups the deterioration in thyroid structure were more
is excreted in urine (Dunn et al., 1993). Thus, in spite tfss than treated group but iodine supplementation could
adequate iodide intake, thyroid gland fails to concentratet bring back its normal structure.

iodide for synthesis of thyroid hormone because of the Thiocyanate having the same molecular size as

interference of excess thiocyanate or thlocyanate-lllfﬁat of iodide inhibits the incorporation of iodide into

ComPO‘?”dS prgsgnt in mai;e. This study further inOIiCatﬁﬁ/roglobulin by competing with iodide at the thyroid
that iodine-retaining capacity of the thyroid gland / bod eroxidase level (Ermans and Bourdoux, 1989). Besides,

depends'on the concentratloh of thiocyanate iocyanate prevents the iodide oxidation by thyroid
copsumptlon pattgrn of cygnogenlc plant foods that %groxidase, depending upon the binding of thiocyanate to
ultimately metabolized to thiocyanate. the substrate site with loweffiafties (Virion et al., 1980).
The weight of the thyroid gland was increased im maize fed groups of rats TPO activity was markedly
maize-fed rats, mediated through its goitrogenieduced because thiocyanate that arises from enzymatic
constituents. Supplementation of extra iodine thougtegradation of thiocyanate precursors in maize had
prevented the gain in thyroid weight in the maize fed raitshibited thyroid peroxidase activity probably by inhibiting
to an extent but was not capable to normalize it becauke incorporation of iodide or iodide oxidation or both the
the effect of thiocyanate, when present in a lowechanism. Like morphological alteration in thyroid, TPO
concentration, may be precipitated by iodine (Ermans aadtivity was reduced in proportion with the duration of
Bourdoux, 1989) but such an effect for excess thiocyanataize feeding inspite of the intake of adequate iodine

that arises from cyanogenic glucosides and the Diet deprived of iodide but rich in thiocyanate

intermediate derivatives of glucosinolates VIZ'It)WersthecircuIating level of thyroxine and trilodothyronine

isothiocyan_ate_, goitrin, etc., is not generally antagoniz?rq rats (Papas et al. 1979; Lakshmy et al., 1995). In both
by excess iodine (Schone et al., 1994; Lakshmy et %e maize fed groups the urinary concentration of

1995; Chandra et al., 2004). thiocyanate was high while the circulating thyroid
Thyroid histology was also altered in both thdhormones were low indicating that thiocyanate and its
treated groups of rats, and the changes were almost similagcursors present in maize had reduced the circulating
in nature but the variation was in severitigyroid follicles T4 and T3 levels. Decreased circulating hormone levels
in treated rats were lined with high follicular epithelial cellsvere associated with decreased thyroid hormone synthesis
containing less colloid, reduced in size, irregular in shapbdcause of inhibition of TPO activity of thyroid gland in
and stained deeply with eosin. The number of follicles waats fed with fresh maize was observed in the present
more, indicating hypertrophy and hyperplasia of thgtudy The regulatory role oT PO on thyroid hormone
follicular epithelium under the influence cyanogenisynthesis has been confirmed by earlier studiaarfig
constituents of the plant. Deeply stained eosinophilic colloi®70; Gaitan 1990/irion et al., 1980). Inhibition of iodide
in the follicles of the treated animals indicated that theptake and thyroidal iodide efflux due to excess thiocyanate
entry of iodine into the follicles for synthesis of thyroidErmans and Bourdoux, 1989; Maloof and Soodak, 1959)
hormones was reduced markedly under the influencemfght be other reasons for the decreased synthesis of
goitrogenic constituents and their metabolites present in
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thyroid hormones in maize fed rats. Supplementation GhandraA K, Ghosh D, Mukhopadhyay S ahdpathy

iodide through diet had increased the thyroid hormone levels S (2004) Effect of bamboo shod@ambusa
to an extent along with slight increase TPO activity but arundinacea (Retz.)Willd. on thyroid status
failed to bring back at normal level. under conditions of varying iodine intake in rats.

The overall results showed that chronic Indian J Bxp Biol 42: 781-786.
consumption of chronic consumption of maize gradualahlbeig PA., Bergmark A, Bjorck L, BruceA,

developed a relative state of biochemical as well as Hambraeus L. and Claesson O (1984) Intake
morphological hypothyroidism even in presence of adequate of thiocyanate by way of milk and its possible
iodine in circulation. Besides the inhibition of iodide uptake effect on thyroid functionAm J Clin Nutr. 39:

and iodide efflux, the other etiological factor underlying 416-420.

this phenomenon is the in vivo inhibition of TPO activity irbelange FBourdoux PColinet E, Courtois,AHermart P
chronic maize fed animals. Prolonged feeding showed ’ ’ )

more deleterious effect on thyroid status even in presence
of adequate iodine intake. Extra iodide supplementation
had reduced the antithyroidal activity of maize to some
extent but failed to mitigate thefe€t totally In vivoTPO
inhibitory activity under the influence of maize has further
been confirmed by in vitro study using human thyroid tissue
with and without extra iodide.
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