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ABSTRACT

Biochemical effects following ingestion of Alliumpa (onion) and Allium sativum (garlic) by normaldaiodine
treated albino Wistar rats have been studied. Téternination of the effect of the oral administoatiof onion and
garlic extract on the activity of some serum enz/mapecifically alanine aminotransferase, ALT, asaiar
aminotransferase, AST, alkaline phosphatase, Ab€uding the AST: ALT ratio was studied. Oral adsthation
of onion and garlic led to a statistically signiict (P < 0.05) decrease in the serum ALT activifythee
experimental animals when compared with the confrbé mean values for aspartate aminotransferaSI jAvere
89.50 +14.92 U/L for iodine treated high dose gadroup and 76.38 £10.39 U/L for the iodine tredthigh dose
onion group. Oral administration of onion and garkxtract led to a statistically significant (P <0B) increase in
the AST: ALT ratio of both normal and iodine trehtats. There was a significant (P < 0.05) decreasalkaline
phosphatase (ALP) activity in both normal and i@dineated rats when compared with the control duenal
administration of onion and garlic extract. The liease in serum AST activity upon administratioroion and
garlic extracts respectively in high doses and serin the AST: ALT ratio suggests that some phgtoidal
components in onion and garlic may have heart da@@doxicity and calls for caution on the usehade spices by
people suffering from cardiac related disorderseTesults are discussed in relation to the fighaiagt iodine
deficiency eradication.

Keywords: Alanine aminotransferase (ALT), Aspartate amiansferase (AST), Alkaline phosphatase (ALP)
Allium cepa(onion) andAllium sativum(garlic), iodine

INTRODUCTION

The Alliums are a large genus containing about 700 specidading economically important vegetable and
flowering ornamentals as well as wild species fibanope, Asia, and the Americas [1]. They are atiwrtess until
the tissue is damaged, at which point all genetatevolatile and reactive sulphur containing chedsichat are
responsible for the expression of their best knoharacteristics.

Onion (Allium cepa)and garlic(Allium sativum)as well as otheAlliumsare important because of the culinary value
of their flavours, and odours. Numerous health bendnave been attributed to these vegetables udiirad
prevention of cancer and cardiovascular disord2+8]] Onions have a unique combination of threeilfam of
compounds that are believed to have salutary affeat human health- fructans, flavonoids and orgaifwr
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compounds [4]. Though many clinical trials showedasitive effect of garlic on almost all cardiovaks
conditions, however a number of studies have aagbidon the efficacy of garlic to lower cholestdmlel in serum
[5]. In Nigeria, iodination of table salts have hemade compulsory in other to combat the scourggaitfe.
Presently, little is known about the effect of soofi¢he phytochemical components of thédkums on the serum
enzymes of iodine treated rats and consequerdlgffect of thesdlliumsin the presence of iodine fortification. It
is on the basis of this that a clear picture of #fiect of the consumption or exposure to garlid @amion on
biochemical processes and particularly on the Ala@minotransferase (ALT), Aspartate aminotransee(aST),
alkaline phosphatase (ALP) is desired. Based oratbee mentioned, the present study is designeaksess the
effect of Allium cepaandAllium sativumon the enzyme activities of normal wistar albints rand wistar albino rats
exposed to iodized salts.

MATERIALSAND METHODS

The onion and garlic sample used for this studyewrrchased from lka Ika Qua Market in Calabaritabpity of
Cross River State of Nigeria.

The dry scaly part of the onion bulbs was removedithe fresh bulbs were properly washed. A quaofiB00 g of
the onions were weighed and macerated in 300mkadnized water using an electric blender. The hanogs
mixture obtained after maceration was filtered tigfo a chesse cloth and the residue removed, dnigdvaighed.
The solution left behind weighing 455.7 g was uasdvhole onion extract and from this stock; high kw doses
were obtained for the experiments

The dry scaly outer part of the garlic cloves waeoved and the fresh cloves were properly washegluahtity
300g of the garlic were weighed and macerated 0nB®f deionized water using an electric blenddre Folution
left behind was used as whole garlic extract of. 45pwas used as whole garlic extract and from thigh and low
doses were obtained for the experiment.

A quantity of 400 mg of potassium iodide was digedlin 400mls of water. 0.8ml of the solution cepending 0.8
mg/kg body wt was administered to the animals.

Animal Grouping, Extract Administration and Biochemical Assay

A total of 100 albino rats of the Wistar strain sting of both male and females were obtained floendisease-
free stock of the departmental animal house of IBeoaistry Department, Faculty of Basic Medical scem)
University of Calabar, Nigeria. These animals weighbetween 80-120 g were used for the experiment.

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

The animals were randomly allocated into ten styidyps of ten animals each based on their averagghtwvand
litter origin. The groups were treated as statddvie

Group 1 - control —deionized water (plame

Group 2 - positive control — potassium iodide Sols only
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 iodidieitsan
Group 9 - low dose of onion + potassium iodide sofu
Group 10- high dose of onion + potassium iodidetsah
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Extract administration, sample collection and biochemical assays.

The administration of the aqueous extracts to tfferdnt groups of animals was done for 14 days.afrhoth the
onion and the garlic extracts containing 1.14 gath sample of onion and garlic extract was detéghas low
dose while 1.5 ml containing 1.70 g of each sanaale designated as high dose.

About 0.8mg/kg body wt of potassium iodide was adstered orally to the animals taking potassiundide at
least 4hours before the respective extracts wemg@ngstered to ensure iodine had been absorbedtlim@plasma
(this is to ensure an iodine loaded state). Allsthevere administered using orogastric tubes. Thisame as
incorporating it into the diet fed to the animdlat on account of likely nutrient-chemical intefantthat may affect
bioavailability, oral solution of potassium iodides preferred.

Twenty-four hours after the last administrationge tAnimals were removed, placed in a dessicators gkas
anaesthetized in chloroform vapour and dissected.

Whole blood sample obtained by cardiac puncturenfeiach animal was collected into a sterile tubee Whole

blood sample collected was allowed to stand for oo to clot and serum was neatly separated flaciot by a
gentle tap with syringe and needle down the sidehef tubes. The serum obtained was further suldette
centrifugation using an MSE-table top centrifugerid, England) set at 8000 revolutions per minupen) for 15

minutes, and a clear serum devoid of any traceenfidglobin obtained. The serum sample obtained fitwen
animals was used for assays.

Aspartate aminotransferase-AST (Glutamate oxaloacetate transaminase-GOT) EC 2.6.1.1: Aspartate: 2-oxo
glutarate aminotransferase

Aspartate aminotransferase activity in the serura maasured using enzyme end point colorimetricraisic kit
obtained from Randox Laboratories (Randox Laboiagottd., Admore, Diamond Road, Grumlin, Co. Antrim
United Kingdom BT 294 QY).

Principle:
L-aspartate reacts with alpha-ketoglutarate in @&ctien step catalysed by aspartate aminotransfeamsgeld
oxaloacetate and glutamate according to the equatio

L-Aspartate +a-ketoglutarate- oxaloacetate + glutamate

The oxaloacetate that forms is reacted with 2,4+dphenyl hydrazine. The resulting hydrazone odloacetate is
highly coloured and the absorbance at 530-550nipraportional to AST activity. Thus, AST is measurey
monitoring the concentration of oxaloacetate hydnazformed with 2,4 dinitrophenyl hydrazine.

Aliguot (0.05ml) of serum was used for the assap8T activity.

Alanine aminotransferase-AL T (Glutamate pyruvate transaminase, GPT)

EC 2.6.1.2-Alanine: 2-oxo glutarate amino transferase.

Alanine aminotransferase activity in the serum siaslarly measured by end point colorimetric assathod with
kit obtained from Randox Laboratories England.

Principle:
L-Alanine +a -ketoglutarate- pyruvate + Glutamate

The pyruvate that forms in the above reactiondattrd with 2,4 dinitrophenyl hydrazine.
The resulting hydrazone of pyruvate is highly coémliand its absorbance at 530-550nm is proportitm&(LT
activity. As in AST assay, 0.05ml of serum was uledALT activity determination.

Alkaline phosphatase; EC 3.1.3.1

The activity of serum alkaline phosphatase was oredsby optimized standard method of [6-7] usingyematic
colorimetric diagnostic kits obtained from Human bbaatories (Human Gesellschaft fur Biochemica und
Diagnostica mbH Max-Planck-Ring 21-D-65205 Wieslma@&rmany.

Principle:
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p-Nitrophenylphosphate reacts reversibly in the gnee of water in a reaction catalysed by alkalinesphatase to
form phosphate ang —nitrophenol. Change in absorbance after everyutaifor 4mins was measured. This was
used to determine the alkaline phosphatase actR@tyl of serum was used for ALP activity deteration.

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

RESULTS

The effect of onion and garlic extract on the atiés of some of the serum enzymes are presentdable 1. The
mean * SD values for serum alanine aminotranséefALT) activity obtained for the experimental raals ranged
between 44.50 +7.65 U/L for the control and 29.50.%1 U/L for low dose onion loaded with iodine.dding the
experimental animals with iodine led to a statatic significant (P < 0.05) decrease in the serubT Aactivity
when compared to normal rats. Oral administratibanion and garlic extract either to normal or iwglitreated rats
led to a statistically significant (P<0.05) deceeasthe serum ALT activity when compared with toatrol.

The mean values for serum aspartate aminotransféfT) activity obtained for the experimental aaismwranged
between 89.59 +4.92 U/L for high dose garlic loadéth iodine and 76.38 £10.39 U/L for the high das@on

group loaded with iodine. Treatment with iodine teda statistically significant (P<0.05) decreasesérum AST
activity. Except the high dose onion group treatti iodine, oral administration of onion and li@extract led to
statistically significant (P<0.05) increase in A&hen compared with the control. The changes inABe& activity

due to the administration of the onion or garlitragts were dose dependent in the all animals éxpedigh dose
onion group loaded with iodine.

The AST: ALT ratio for the group with high doserlgasupplemented with iodine was the highest hgwrvalue of
3.22 £ 0.42 while the control group (placebo) hael least value of 1.96 + 0.44.There was a stadibfisignificant
(P<0.05) increase in AST:ALT ratio due to the treant with iodine. Oral administration with oniondagarlic
extract led to statistically significant (P<0.08yreases in the AST:ALT ratio of both normal aadine treated rats
which were not dose dependent. In general, theashalinistration of onion and garlic extract ledatoincrease in
the AST:ALT ratio of both normal and iodine treatats.

The mean values for serum alkaline phosphatase YAlcEvities obtained for the experimental animealaged
between 44.10+3.60 U/L for the control (placeba)ugr and 35.84+5.71 UJ/L for the low dose garlic grawrmal
rats. The treatment with iodine led to a statidiffcaignificant (P<0.05) decrease in the ALP adjivof the

experimental animals. The oral administration ofoanand garlic extract led to statistically sigo#nt (P<0.05)
decrease in the ALP activity of both normal andine treated rats which was least pronounced inawegarlic

groups. Oral administration of onion and garlicréased ALT activity in both normal and iodine teghtats when
compared with the control.

Table 1: Effect of oral administration of onion and garlic extract on the activity some serum enzymes of normal and iodine treated wistar
rats

Enzyme/Treatment groups  ALT (U/L) AST (U/L) AST:ALT  ALP(U/L)

Control (placebo) 4450 +7.65 84.75+11.44 1.96+0.44 44.10+3.60
LDG 33.50+9.13 79.00+12.05 252+0.79 35.84+5.71
HDG 38.47+547 9525+12.05 252+0.58 32.74+3.44
LDO 30.00+3.78 76.50+11.93 257+0.38 26.19+9.55
HDO 36.50+6.11 87.75+ 480 235+0.65 31.64+3.47
Kl treated (positive control) 36.25+7.61 77.75+11.47 2.20+0.32 33.08+2.08
Kl + LDG 3850+6.09 84.50+11.22 224+0.44 3522+11.63
Kl + HDG 25.75+5.97 89.50+14.92 3.22+0.42 28.26+8.17
Kl + LDO 2950+4.11 83.75+ 8.08 2.87+0.36 29.64+5.26
Kl + HDO 29.75+3.33 76.38+10.39 2.58+0.29 32.40+6.38

Values are presented as mean +SD; LDG= Low doskcg&lDG= High dose garlic: LDO= Low dose onion:[BO=High dose onion; KI =
Potassuim iodide
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DISCUSSION

Low and high doses of onion and garlic extractsewetministered orally to the experimental animald some
enzyme activities were measured in the serum.

There was a statistically significant (P < 0.05¢r@ase in the activity of the alanine aminotrarafer(ALT) in

serum of both the normal and the iodine treatesl date to the administration of the onion and thdiqgaxtract.

ALT, one of the two enzymes that catalyze a retdgsamino group transfer reaction in the Krebs eyaimarily

appears in hepatocellular cytoplasm with lesseransoin the kidneys, heart and skeletal muscles @fzyme is a
relatively specific indicator of acute hepatocellulamage. When such damage occurs, ALT is reldasedthe

cytoplasm into the bloodstream, resulting in abrallynhigh serum levels. The absence of any eleraitiothe

activity of ALT in the treatment groups when comgghrwith the control groups point to the fact thaalo
administration of onion and garlic extracts eittethe normal or the iodine treated rats had naceable effect on
the integrity of the hepatocytes.

Conversely, aspartate aminotransferase (AST) alsod in the liver, heart, skeletal muscle, kidnagsd present in
the pancreas, when found in serum has correlatitreart tissue damage. Administration of high dadeke onion
and the garlic extracts caused a statisticallyiic@mt (P<0.05) increase in the AST activity ofrmal rats which
was also observed in the high dose garlic grothefodine treated rats.

The computed AST:ALT ratio provided additionaidance. The oral administration of the onion ahé garlic

extracts caused statistically significant (P<0.0%reases in both the normal and the iodine tread¢sl when

compared to the control group. Although resultstlom effect of onion and garlic extract administration the

aminotransferase activities of tissues have noh lseported in literature, the use of AST: ALT ragjenerally to

monitor pathologies involving the liver or heartsHzeen reported by [8-9]. According to these repah increase
in AST: ALT ratio points to pathology involving theeart while a reverse implicates the liver. Thisréase in the
ratio observed may point to some unestablishedteffie the heart due to consumption of onion antdaydiseases
affecting the heart or liver with resultant incredgpermeability or breakdown of membrane architectd the cells
lead to spillage of these cytosolic enzymes ingsipla and their concentration in the latter rises.

In this study, the increase in AST activity in #evum due to administration of onion and garlicaottespecially in
high doses and a rise in the AST: ALT ratio prodidenportant evidence that onion and garlic may have
toxicological effect directed towards the heart.eTliver was not affected probably because of itdaivaic
competence to degrade metabolite. It is therefdve@ated that these spices be consumed withalittlof caution.
There was a significant (P < 0.05) decrease irathiwity of alkaline phosphates (ALP) in both thermal and the
iodine treated rats when compared to the contmligr Increased activity of serum alkaline phosp®&{@LP) is
usually correlated to mild biliary obstruction aisda primary indicator of space-occupying hepat&idns. In this
study, a decrease in the activity of serum ALP wlaserved in all the experimental groups when amegbto the
control group. This further confirms that thesécep (onion and garlic) had no noticeable effecttlom liver
cytoarchitecture and calls for caution on the usthese spices by people suffering cardiac reldtsdrders. These
results are discussed in relation to the fight mgfdbdine deficiency

CONCLUSION

The results of the enzyme assay suggest that shyeghemicals in bothe onion and garlic may hawerthdirected
toxicity but not in the liver. This may be due tata@raction with organic sulphur compounds. Hennhijhiting
enzyme activity. The present study however corrateowith the report of Zhang 2008 [2], and therefcalls for
caution on its use by people suffering from healdted disorders.
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