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ABSTRACT

The interaction with iodine metabolism followingy@stion of Allium cepa (onion) and Allium sativugar(ic) by
albino Wistar rats have been studied. The detertiunaof the effect of the oral administration ofimmand garlic
extract on thyroid hormones (triidothyroning, Thyroxine,T were studied. The mean values of triiodothyronine
(T3) for the experimental animals were 1.23 + 0@9n for the control group and 0.97 £ 0.13ng/ml fiadine
treated high dose garlic group. Compared to thetadnadministration of onion and garlic led to aasistically
significant (P < 0.05) decrease in T3 of both notraad iodine treated rats. The mean values of tkiyre, T4, for
the experimental animals was found to be 1.19 20Wml and 0.85 +0.16 IU/ml for the low dose ominormal
rats and low dose garlic normal rats respectivdixcept for the groups administered with low dosemnoral
administration of onion and garlic extract led tosanificant ( P < 0.05) decrease in the thyroxiegel of both
normal and iodine treated rats. These results aseussed in relation to the harmful and benefiefiécts of onion
and garlic consumption to public health.
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INTRODUCTION

Micronutrients are substances (organic and inogargquired in small quantities for a variety obdtemical
functions and which, generally, cannot be synttegbsizy the body and must therefore be suppliedardtat. These
include iodine, iron, zinc and vitamin A amongshets. Micronutrients enhance the nutritional vabfidood and
have a profound impact on a child’s development amdother’s health. The most critical micronutrientissing
from diets worldwide are iodine, iron and vitamir$.

The thyroid is unigue among the endocrine glandsitfodependence on this essential micronutrietine, for
normal hormone production. The thyroid gland adyiveccumulates and traps iodide from the bloodstrea
support its hormone synthesis .The thyroid hormdhgoxine (T,) and triiodothyronine (3) are synthesized from
the amino acid, tyrosine and iodine. These hormdmap regulate metabolic rate and promote growtd an
development throughout the body, including therbrai
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Therefore, iodine deficiency is the primary caubpreventable mental retardation and brain damajge.thyroid is
unigue among the endocrine glands for its deperedencthis essential micronutrient, iodine, for nakiormone
production. The thyroid gland actively accumulatesl traps iodide from the bloodstream to suppsrhdrmone
synthesis .The thyroid hormones thyroxing)(@nd triiodothyronine (3 are synthesized from the amino acid,
tyrosine and iodine. The role of dietary iodine idehcy as the principal environmental determinantthe
development of endemic goitre and other iodinecikgficy diseases (IDD) is firmly established. Howevkere is
epidemiological and experimental evidence that aoeait exposure to naturally — occurring thyroidiraetabolites
magnifies the goitre endemia and may also affextettpression of other related disorders. Anothatesce is the
fact that iodine supplementation does not alwagsltén complete eradication of goitre, there hegen some well-
defined instances of geographical pockets of persie where the condition remains endemic. Sulpédrarganic
compounds, e.g. thioglucosides, thiocyanate, diiphdisulphides; phenolic compounds e.g. resorciaad
substituted resorcinols such as m-dihydroxy acednphe flavonoids or polyhydroxyphenols e.g. tannitdoretin
are some of the various classes of environmentaipooinds known or suspected to be responsible fer th
persistence of goitre. These agents are eitherallgtwccurring in staple foodstuffs and naturahdstic water
supplies or as pollutants resulting from industaald environmental pollution of water supplies dadnlands.
Infact, according to Ubom (1991) [2] dietary iodirssorption and incorporation is reduced by smaking
thiocynates, isothiocynates, nitrates, floridesciaan, magnesium, iron in food and water.

Onion @Allium cepa),garlic (Allium sativuny and otherAlliums are important because of the culinary value ofrthei
flavours, odours, and also their “mystical healgayvers”. Presently, little is known about the effetsome of the
phytochemical components of thegdliums on biochemical processes especially iodine mésaboand
consequently the activity of the thyroid glandh#ts been suspected that the aliphatic disulphidedsnt in the
Allium family may cause diets which originally are adegquin iodine to become iodine deficient and these
components may also directly affect the uptakehefdlement by the thyroid, and hence altered lesfels and T,
hormones. lodine deficiency is an issue that hiaachéd global concern and World Health OrganisafitHO) and
other allied health organizations towards the clifgie last millennium put in place strategies edhaddressing the
problem of iodine deficiency. The ingestion of alitic disulphides presently in tidliums (particularly onion and
garlic) even in diets or in phytotherapy may lithieé efforts at the eradication of iodine deficienitys on the basis
of this that a clear picture of the effect of tlemsumption or exposure to garlic and onion richsda biochemical
processes and in particular iodine metabolism $irelg.

MATERIALS AND METHODS

The onion and garlic sample used for this studyewmnrchased from lka lka Qua Market in Calabaritahpity of
Cross River State of Nigeria. These vegetablesisuwelly grown in the different parts of the Nortihétigeria and
transported to the south.

The dry scaly part of the onion bulbs were remoaed the fresh bulbs were properly wasth@Dg of the onions
were weighed and macerated in 300ml of deionizetewasing an electric blender. The homogenous mextu
obtained after maceration was filtered through assk cloth and the residue removed, dried and eeighhe
solution left behind weighing 455.7g was used bsleronion extract and from this stock; high and ioses were
obtained for the experiments

The dry scaly outer part of the garlic cloves wasioved and the fresh cloves were properly washg@p 8f the

garlic were weighed and macerated in 300ml of deexhwater using an electric blender. The solutedhbehind

was used as whole garlic extract of 455.7g wad asevhole garlic extract and from this, high aowt Idoses were
obtained for the experiment.

A quantity of 400 mg of potassium iodide were digsd in 400mls of water. 0.8ml of the solution @sponding
0.8 mg/kg body wt was administered to the animals.

Experimental animals

A total of 100 albino rats of the Wistar strain siting of both male and females were obtained filoendisease-
free stock of the departmental animal house of HBodstry department, faculty of Basic Medical sces)
University of Calabar, Nigeria. These animals weighbetween 80g-120g were used for the experiment.

345
Scholars Research Library



Eteng Mbeh Uet al J. Nat. Prod. Plant Resour., 2012, 2 (3):344-349

The animals were housed in Perspex cage, (North Rlastic Cages Ltd, England) with bottom grid anstainless
steel top. The animals were kept under adequatiiatem at temperature and relative humidity of & and 46%
respectively. Feed and water were providddibitum. There weights were taken 3 times during the coofsee 14
days.

Animal grouping and treatment
The animals were grouped into ten study groupsmfinimals each based on their average weightgithgs were
treated as stated below:

Group 1 - control — No treatment

Group 2 - positive control — potassium iodide soluonly
Group 3 - low dose of garlic only

Group 4 - high dose of garlic only

Group 5 - low dose of onion only

Group 6 - high dose of onion only

Group 7 - low dose of garlic + potassium iodideusoh
Group 8 - high dose of garlic + potassium iodideson
Group 9 - low dose of onion + potassium iodide Sofu
Group 10- high dose of onion + potassium iodidetsmh

Administration of the extracts

The administration of the aqueous extracts to tfierdnt groups of animals was done for 14 daysil bf both the
onion and the garlic extracts containing 1.14 gath sample of onion and garlic extract was detighas low
dose while 1.5ml containing 1.70 g of each sample designated as high dose.

About 0.8 mg/kg body wt of potassium iodide was guilstered orally to the animals taking potassiumide at
least 4hours before the respective extracts wemgnggtered to ensure iodine had been absorbedtli@gplasma
(this is to ensure an iodine loaded state). Thisaime as incorporating it into the diet fed to aimémals, but on
account of likely nutrient-chemical interaction tmaay affect bioavailability, oral solution of psgum iodide was
preferred.

Sacrifice of animals
Twenty-four hours after the last administrationge tanimals were removed, placed in a dessicators gkas
anaesthesized in chloroform vapour and dissected.

Collection of samples for studies

Whole blood obtained by cardiac puncture from eacimal was collected into a sterile tube. The wHutsod
collected was allowed to stand for one hour to atad serum was neatly separated from the clotdgnéle tap with
syringe and needle down the side of the tubes.s€hgm obtained was further subjected to centrifagatsing an
MSE-table top centrifuge (Minor, England) set aD@Q@evolutions per minute (rpm) for 15 minutes, andlear
serum devoid of any trace of hemoglobin obtainede $erum sample obtained from the animals was fmed
assays.

The thyroid hormones were estimated using enzynraunoassay system for quantitative determinatiothe$e
hormones obtained from Microwell (Syntron Bioresbarinc. 2774 Loker Avenue West. Carlsbad, CA 92008
USA.

Estimation of thyroxine (T,)

The microwell T, EIA is a solid-phase enzyme immunoassay utilizlmycompetitive binding principle. Thyroxine
in the serum competes with the enzyme-labelgdcdnjugate, containing 8-Anilino-1-Naphthaloene faic
(ANSA) for binding with anti-T, antibody immobilized on the microwell surface.

The amount of conjugate that binds to the microsgiface will decrease in proportion to the conitn of T, in
the serum.

346
Scholars Research Library



Eteng Mbeh Uet al J. Nat. Prod. Plant Resour., 2012, 2 (3):344-349

Estimation of triiodothyronine (T 3)

The microwell & EIA is a solid-phase enzyme immunoassay utilizihg competitive binding principle. 3T
presented in the serum sample will compete witlyewzlabeled T conjugate containing 8-Anilino-1- naphthalene
sulfonic acid (ANSA) for binding with antibody imrbdized on the microwell surface. The amount of jogate
that binds to the microwell surface will decreasgilioportion to the concentration of ifi the serum.

Statistical Analysis
Results of all the studies were expressed as ms@mtlard deviation. Data between groups were atalysing
SPSS 2003(version 13).

RESULTS

Effect of onion and garlic extract on iodine incormration in thyroid hormones
The effect of the onion and garlic extracts onititine metabolism of the experimental animals aesented on
Table 1.

The effect of the onion and garlic extracts on ittdine metabolism of the experimental animals waslisd by
determining the thyroid hormone profile.

The mean values of triiodothyronine (T3) for theesimental animals ranged between 1.23 + 0.09négmthe

control group and 0.97+0.13ng/ml for high dose igagtoup loaded with iodine. Loading the animalshwibdine

generally lowered the level of T3 in their serurhelfle was a statistically significant (P<0.05) dasee in the level
of T3 in all the iodine loaded groups when comparednal rats. Administration of onion and garlidraxt led to a
further statistically significant (P < 0.05) decseain the T3 levels in both normal and iodine |@hdats when
compared with the control.

The mean values of thyroxine (T4) for the experitabanimals ranged between 1.19 + 0.12 IU/ml ai@$00.16
IU/ml for the low dose onion normal rats and lovseaarlic group iodine treated respectively. Tivess generally
a statistically significant (P<0.05) decrease incbnpared to the control group in the experimeaménals except
for the high dose garlic groups. Oral administmatif high dose onion and garlic extract led to aistically
significant (P<0.05) dose dependent decrease iT4hkevels in the normal rats when compared with ¢bntrol.
Although when compared with the control, thereevatatistically significant (P<0.05) falls in thd Tlevels of the
animals loaded with iodine these changes were os# dependent.

Tablel Effect of oral administration of onion and @rlic extracts on thyroid hormones (T3, T4) of nornal and iodine treated wistar rats.

Parameters T3(ng/ml) T4(Ul/ml)
Control (Placebo) 1.23+0.09 1.14+ 0.27
LDG 1.08 +0.33 1.01+0.20
HDG 1.13+0.14 0.95+0.18
LDO 1.22+0.29 1.19+0.12
HDO 1.07+0.21 1.00+0.26
Kl treated (positive control) 1.11+ 0.14 1.18+27

Kl Treated + LDG 1.02+ 0.11 0.85+0.16
Kl treated + HDG 0.97+ 0.13 1.01+0.08
Kl treated + LDO 0.98+ 0.26 1.18+£0.27
Kl treated + HDO 1.12+ 0.29 0.91+0.30

Values are mean +SD
ND = Not detected.
LDG= Low dose garlic
HDG= High dose garlic
LDO= Low dose Onion
HDO= High Dose Onion
Kl =Potassium lodide
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DISCUSSION

The thyroid hormonessTand T, are unique in that iodine (as iodide) is an esakeabmponent of both. In most
parts of the world, iodine is a scarce componersiodf and for that reason there is little in fodthe role of dietary
iodine deficiency as the principal environmentaledainant in the development of endemic goitre atiér iodine
deficiency disorders (IDD) is firmly establishedowever, there is epidemiological and experimentaence that
concurrent exposure to naturally-occurring thyraidimetabolites magnifies the goitre endemia ang atso affect
the expression of the other related disordersABpther evidence is the fact that supplementatioeschot always
result in complete eradication of goitre; there cnddeen some well defined instances of geograppekets of
persistence where the condition remains endemicNaturally occurring goitrogens found in many pfam@re
hydrolysed to ultimate goitrogens which mostly lihithe biosynthesis of thyroid hormones by blogkithe
coupling of iodotyrosine and iodination of monoitgtosine. Some of these goitrogens include sulgkdrarganic
compounds such as sodium thiocyanate, NaSCN, thiogides, cyanogenic glucosides and aliphatidmtigles
known to be present ialliums (onion and garlic inclusive).

The oral administration of onion and garlic extrdmbught about a significant depression in the lleve
triiodothyronine (E) and thyroxine (7) in the experimental animals which was furtherrdgped due to treatment
with iodine. Based on the information in the litewra, this is not out of place, as earlier susgkdtee presence of
the aliphatic disulphides known to be present ias&Alliums must have interfered with the oxidation and
subsequent incorporation of the iodine presefite thyroid is the only tissue that can oxidizeola higher valence
state, an obligatory step indrganification and thyroid hormone biosynthesiis step involves a heme-containing
peroxidase and occurs at the luminal surface offalieular cell. Thyroperoxidase, a tetramerio@in with a
molecular mass of 60 kDa, requires hydrogen peeaglan oxidizing agent. The®} is produced by an NADPH-
dependent enzyme resembling cytochramieductase. A number of compounds inhibidXidation and therefore
its subsequent incorporation into MIT and DIT. Thest important of these are the thiourea drugsThégy are
used as antithyroid drugs because of their altilitynhibit thyroid hormone biosynthesis at thispstalliums are
known to contain chemical group, disulphides, whaech similar in that they also posses the sulphoumto the
thio group present in the thiourea drugs [5]. Thgisrips probably act through a similar mechanismligplace the
iodide ions present in the thyroid follicle therestalling iodination. Thus, leading to a depressiorthe serum
levels of ,and T, The depressions in the level of @anhd T, were also dose dependent with the garlic extract
exerting a more pronounced effect than the onidraetx

Administration of iodide to experimental rats hbasen shown to cause transient inhibition of intyedtd
organification of iodine and reduces hormone sysithp5].Thus is could explain the depression inléwel T; and
T, levels in the iodine treated group. Escape frdms effect occurs through reduction in iodide tpors
mechanism until intrathyroid concentration of icelids below the level necessary to maintain biossith
inhibition.

CONCLUSION

Onion and garlic are consumed all over the world@ses both by the rich and the poor alike. Témults of the
experimental analysis carried out in this studyteme summarized.

It is an established fact that dietary factors pomd profound changes in body composition, physiplagd
biochemical functions [8-10]. These twdliumsinduced significant changes in iodide metabolisrthe system. It
has always been known or suspected that sulphumatganic compounds e.g. aliphatic disulphide, pheno
compounds e.g. flavonoids or polyhydroxyphenolsrasponsible for the exaggeration or persistengpitfe [5].
These compounds have been shown to be presenioinscend garlic. The oral administration of onad garlic
led to a significant depression, in the serum wélthe thyroid hormoneszBnd T,. This depression could have
been made possible by the competitive displacewfentlide ions in the thyroid follicle by the suidle derivatives
present in onion and garlic. Supplementation wittline did not improve the level serum thyroid hona® but
further led to more depression.
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