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ABSTRACT

Garlic (Allium sativum) is a biennial herb of thenfily Liliaceae. It contains various active compotselike allicin
and its derivatives S-allyl cysteine, diallyldisdéf, diallyltrisulfide which increase the sulfhytigroups available

to form soluble complexes with lead and pairing #ssential sulfidryl groups of enzymes and prothareby
preventing more internal toxicity. In this experimeone 162 mature male rats (250 gr on the averagere
acquired from Razi Serum — producing Institute afdf-Iran and transferred to keeping place. Thissida is
performed as a factorial experiment 3*3 (3 level&arlic Aqueous ExtracfGAE) extract and 3 level @hromium
Chloride (CrCk) supplement) in the form of totally random desigth 9 groups per 3 replications each containing
6 rats. At the end of fourth week, after 12 hotasvation, six rats per treatment were selectedd@nly from every
treatment and their blood sampling was collectedimchemical traits, then serum concentration oéatinine,
urea and uric acid were determindtirevealed that garlic aqueous extract resultslecrease urea and creatinine
and increase in uric acid but these changes wetesigmificant. Also, CrGlsupplementation as single use yields to
decrease urea and uric acid (P>0.05) and increasatinine (P<0.05). Data showed that combinative o§garlic
and CrCI3 supplementation yields to decrease irawben garlic was 60 mg/kg and Cg®¥as 4 mg/kg also when
garlic was 120 mg/kg and CriWwas 4 mg/kg but this decrease was not signifi¢Br.05). Combinative use of
garlic and CrCk supplementation yields to increase in creatininkigs in all doses and uric acid when garlic was
60 mg/kg and CrGlwas 4 mg/kg (£0.05).

Keywords: Allium sativum Aqueous Extract, Urea, Uric-Acid, Creatinine, @nium Chloride, Rats.

INTRODUCTION

A member of theLiliaceaefamily, garlic @llium sativun is a cultivated food highly regarded throughdu tvorld.
Originally from Central Asia, garlic is one of thearliest of cultivated plants. The Ebers Codex Bggptian
medical papyrus dating to about 1550 B.C.E. mestgarlic as an effective remedy for a variety dihaints. Early
men of medicine such as Hippocrates, Pliny andtéttis espoused a number of therapeutic uses fetbittianical
[28]. Today it is commonly used in many culturesaaseasoning or spice. According to the US Food [2mud)
Administration survey of 900 people, garlic staadshe second most utilized supplement (behindriackea), with
almost 17% of the population using garlic supplemmarthe preceding 12 months [35]. Most of the igadaten
today comes from China, South Korea, India, Spaia, the United States. In addition to its reputatis a healthy
food, garlic has shown anti-viral, anti-bacteriantifungals and antioxidant capacities. Additiopalanti-
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atherosclerotic and anti-cancer properties hawe l@en demonstrated. The genus Allium includesagadallions,
onions, chives, and leeks. These contain the satfompounds which are medicinally active.

The majority of reported medicinal effects of thistanical appear to come from the sulfur contairdiampounds,
high trace mineral content, and enzymes. Most efsthifur found in whole garlic cloves is of two ggpfound in
equal quantities: the S-alkylcysteine sulfoxidesl dhe y-glutamyl-S-alkylcysteines. The most abundant sulfu
compound in garlic is alliin (S-allylcysteine sutfde), which is present at 10 mg/g in fresh gaolic30 mg/g dry
matter [23]. Recent studies from Korea have furtblecidated novel sulfur containing nitrogenous poomds
responsible for the greening process of crushdatwsed garlic. These compounds are not released we garlic
is finely peeled and have been found to differ gigantly from other green plant pigments [24]idtclear that even
with a plant medicine as well characterized asigatere is still much to be learned.

Urea is synthesized in the body of many organisspaat of the urea cycle, either from the oxidatidramino
acids or from ammonia. In this cycle, amino grodpsated by ammonia and L-aspartate are converteaeim,
while L-ornithine, citrulline, L-argininosuccinatand L-arginine act as intermediates. Urea prodoaticcurs in the
liver and is regulated by N-acetylglutamate. Ureddund dissolved in blood (in the reference ranf.5 to
6.7 mmol/L) and is excreted by the kidney as a comept of urine. In addition, a small amount of uieaxcreted
(along with sodium chloride and water) in sweat.iAonacids from ingested food that are not usedHersynthesis
of proteins and other biological substances arelipad by the body, yielding urea and carbon dioxiae an
alternative source of energy [32]. The oxidatiorthpay starts with the removal of the amino group dy
transaminase, the amino group is then fed intautka cycle. Ammonia (N} is another common byproduct of the
metabolism of nitrogenous compounds. Ammonia isliemanore volatile and more mobile than ureallldwed to
accumulate, ammonia would raise the pH in celloc levels. Therefore many organisms convert ammaoo
urea, even though this synthesis has a net eneggyReing practically neutral and highly solublenater, urea is a
safe vehicle for the body to transport and excesteess nitrogen. In water, the amine groups undstgw
displacement by water molecules, producing ammanih carbonate anion. For this reason, old, staie uras a
stronger odor than fresh urine [26].

Uric acid is a heterocyclic compound of carbonragien, oxygen, and hydrogen with the formukH,Os. It
forms ions and salts known as urates and acidugsateh as ammonium acid urate. Uric acid is a mtodfithe
metabolic breakdown of purine nucleotides. Highobla@woncentrations of uric acid can lead to a typarthritis
known as gout. The chemical is associated withrottedical conditions including diabetes and therfation of
ammonium acid urate kidney stones [26].

Creatinine is a metabolic by product of muscle tnefiam (it is derived from creatine and phosphotined. For the
majority of patients the muscle turnover varieidifrom day to day, and the serum creatinine igemar less
constant. Creatinine is filtered and excreted kg kidney. Serum creatinine is probably the mostelyidised
indirect measure of glomerular filtration ratejdteasy and inexpensive to measure. There is 6ttlao tubular
reabsorption of creatinine. If the filtering of tkiglney is deficient, creatinine blood levels risberefore, creatinine
levels in blood and urine may be used to calculatecreatinine clearance (Cgf;lwhich reflects the glomerular
filtration rate (GFR) [13].

The GFR is clinically important because it is a sweament of renal function. However, in cases okgerenal
dysfunction, the creatinine clearance rate will"beerestimated" because active secretion of crieatifrom the
proximal tubule will account for a larger fractiofthe total creatinine cleared [13].

Previous studies have shown that organic formshodraium, unlike mineral forms, are very toxic irethody due
to higher absorption (20 to 30 times). Thereforgaaic form of chromium is very toxic [36]. The hoequirement
to it is not accurately determined yet. But reskescshowed that in cases with tension (thermalnaiitional) or
infection, the need for this element increasestduacreased excretion of that through urine [38]e chromium
has important role in the body metabolic and heass; so, nowadays it is used in food as suppl&tien. The
main objective of present study was to evaluatibeftect of Garlic Allium sativum aqueous extract on serum
values of urea, uric acid and creatinine comparigd etnromium chloride in male rats.
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MATERIALSAND METHODS

In this experiment, 162 mature male rats (250 grthenaverage) were acquired from Razi Serum — miadu
Institute of Karaj-Iran and transferred to keepplgce. This design is performed as a factorial erpt 3*3 (3
level of GAE extract and 3 level of CriCdupplement) in the form of totally random desigithv® groups per 3
replications each containing 6 rat. All of keepiteges were disinfected before performing the erpent. All of
groups were kept in 12-hour light and 12-hour dadsnconditions with 25-30. Temperature and freescto water
and food in metal cages placed in animal husbaofiveterinary faculty of Islamic Azad Universityalriz Branch.

Preparation of garlic extract (GAE) and CrCl3 supplement

Fresh garlic aqueous was used in this experimadtgarlic aqueous extract was obtained throughlebapparatus
in combination with deionized distilled water withé hours in two successive days with temperatfir@0o (to
prevent elements and materials of garlic aqueam flecomposition). Then, the extract was placaddabator in
order to be concentrated. Certain concentratiorgadic aqueous extract were dissolved in pure meatel became
reachable by rat on a daily basis. Gr&lipplement was acquired (Merck-Germany) and afesasuring certain rate
by digital scale was given to rat on a daily ba#tishould be mentioned that onion extract was gisegavage
(gastro — oral) and Crglcomplement was dissolved in water in certain amh@nd it was added to feed after
steeping and powdering of pellets, then the feesl mixed , ground and dried, and obtained pellets giaen to
animal. Moreover, during the first week of expenmeall groups consumed basal diet in order to adafh
breeding environment conditions; then basal di@sabdiet + 60 mg/rat/day fresh GAE, basal dieR@ thg/rat/day
fresh GAE, basal diet + 4 mg/ kg diet Cs(basal diet + 8 mg/ kg diet CrClbasal diet + 60 mg/ rat/day fresh
GAE+ 4 mg/ kg diet CrG| basal diet + 60 mg/ rat/day fresh GAE+ 8 mg/ ley @rCk, basal diet + 120 mg/ rat/day
fresh GAE+ 4 mg/ kg diet Crgland 120 mg/ rat/day fresh GAE+ 8 mg/ kg diet Igr@spectively, were given to
1% group, 2% group, & group,4" group,3" group,6th group, 7 group, &' group, and 9 group, within 4 weeks on a
daily basis.

Determination of the biochemical traits

At the end of fourth week, after 12 hours starvatisix rats per treatment were selected randonasn fevery
treatment and their blood sampling was collectediochemical traits, then serum concentrationreftinine, urea
and uric acid were determined.

Statistical analysis
Data were subjected to a one-way analysis of veeiarsing the General Linear Models (GLM), and ttatisical

analysis system User’s guide. The result of thelysimof variance according to the model is,

Yijk=p +ai+pj+ (@p)ij+ eik
Where,
Yijk = All dependent variable
K = Overall mean
ai = The fixed effect of GAE levels (i=1, 2, 3)
Bj = The fixed effect of CrGllevels (j=1, 2, 3)
eijk = The effect of experimental error

When significant difference among the means wasdpuneans were separated using Duncan’s multipigera
tests.

RESULTS

As shown in table 1, it reveals that garlic aqueextsact results in decrease urea and creatinidéramease in uric
acid but these changes is not significant. Als&lEsupplementation as single use yields to decreseseand uric
acid (P>0.05) and increase creatinine (P<0.05).

Data showed that combinative use of garlic and £s@bplementation yields to decrease in urea whdit geas 60
mg/kg and CrGlwas 4 mg/kg also when garlic was 120 mg/kg andlOr@s 4 mg/kg but this decrease was not
significant (P>0.05).
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Combinative use of garlic and CgSupplementation yields to increase in creatinifigesin all doses and uric acid
when garlic was 60 mg/kg and CrCI3 was 4 mg/kg(P5).

Table 1: Comparison of data obtained from analyzing of serum values of urea (mg/dl), uric acid (mg/dl) and creatinine (mg/dl)

Garlic Urea | Creatinine | Uricacid
0 mg /kg(control) 40.3¢ 0.61 1.81
60 mg /kg 38.36 0.53 2.05
120 mg /kg 43.83 0.58 2.44
P-value 0.53 0.79 0.55
SEM 2.76 0.05 0.41
Supplementary CrCI3
0 (control) 39.15 0.54 2.81
4 mg /kg 38.72 0.59 1.94
8 mg /kg 43.52 0.60 1.59
P-value 0.45 0.91 0.03
SEM 2.76 0.14 0.41
Interaction
Garlic Supplementary CrChk
0 mg /kg 0 (control) 41.91 0.47 2.04
4 mg /kg 39.28 0.55 1.73
8 mg /kg 40.90, 0.93 1.57
60 mg /kg 0 (control) 34.24 0.56 2.23
4 mg /kg 39.30 0.62 2.28
8 mg /kg 42.20, 0.40 1.55
120 mg /kg 0 (control) 45.12 0.60 3.87
4 mg /kg 36.83 0.59 1.80
8 mg /kg 47.80, 0.56 1.67
P-value 0.68 0.67 0.54
SEM 4.77 0.23 0.70

Dissimilar letters (a,b) show significant differeninn column.
DISCUSSION AND CONCLUSION

Elevations of biochemical parameters such as plasnsarum urea, uric acid and creatinine are censdireliable
for investigating drug-induced nephrotoxicity inirmals and man [1]. Elevated levels of uric acid aneatinine
have been reported as a constant finding in legiditp. The mechanism through which lead exposaises the
level of uric acid is unclear but is thought tochee to damaged renal tubules by lead [25]. Beyet. €1988) have
reported degeneration of kidney and altered kidnegtion due to lead accumulation [8].

Garlic or its extract (GE) [14,20,22,31] and gadammpounds [10] showed antioxidant properties. U$e of garlic

gave protection against drug-induced cardiotoxig¢Byl1,27], nervous system disorders [9,17], dmdjced

neurotoxicity [30], modulation of immunity [16,29mproved feed conversion in poultry [15], hypogytic agent

[34], antimicrobial [6], in gastric ulcers assoeidtwith Helicobacter pylori[2], anticancer [19], antifungal [12],
antiprotozoal [37] and anthelmintic actions [5,33].

Bagheri et al., (2011) showed that reperfusiondased serum urea and fractional excretion of sotkugis, while

it decreased urine potassium levels and creaticie@ance. However, garlic juice significantly dssased serum
urea levels in the reperfusion + garlic group coragawith the reperfusion group (P < 0.001). Pretesit with

garlic juice also resulted in significant increaseurine potassium (P = 0.03) compared to repesfusiractional
excretion of sodium and creatinine clearance wss mhproved. On histological examination, rats qeied with

garlic juice had nearly normal morphology. They doded that garlic juice significantly preventednak

reperfusion-induced functional and histologicauigs which are compatible with our research redilt

Hassan et al., (2009) investigated the protectile of garlic oil against NaN&induced abnormalities in metabolic
biochemical parameters and oxidative status in misi@o rats. They reported that NaNO2 treatmenafperiod of
three months induced a significant increase inredrvels of glucose, aspartate aminotransferas@ (A&anine
aminotransferase (ALT), alkaline phosphatase (Alfjfubin, urea and creatinine as well as hep&®T and
ALT. However, significant decrease was recordedivar ALP activity, glycogen content, and renal arand
creatinine levels. In parallel, a significant inese in lipid peroxidation, and a decrease in dghitat content and
catalase activity were observed in the liver and Kidney. However, garlic oil supplementation shdwe
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remarkable amelioration of these abnormalities. @ata indicate that garlic is a phytoantioxidanthwpowerful
chemopreventive properties against chemically-ieduaxidative stress [18].

In one study by Jabbari et al., 2005 results irtditahat although lipid profile, BUN, Cr, serum éw of
cyclosporine and diastolic blood pressure did rn@nge, Systolic blood pressure decreased from 188132.8
mmHg (p=0.001) and Malondialdehyde (MDA) decreaseth 2.4 to 1.7 nmol/ml (p=0.009) by swallowing teu
Cholesterol decreased from 205.1 to 195.3 mg/dD.@8), triglyceride decreased from 195.7 to 174.&/din
(p=0.008), MDA decreased from 2.5 to 1.6 nmol/mtQ®01), systolic blood pressure decreased from518Y
129.8 mmHg (p=0.001), diastolic blood pressure e@ped from 84.6 to 77.6 mmHg (p=0.001) and Cr dseck
from 1.51 to 1.44 mg/dl (p=0.03) by chewing rowde,tit is compatible with our research [21].

Zha et al., (2007) worked on the supplementatioohodmium nanoparticles and they found that thega@fecantly
increased average daily gain, food efficiency, br@h body mass and decreased fat mass and bogygofadrtion
and serum levels of glucose, urea nitrogen, triggiigte, and insulin. Chromium contents in liver,rdeg, and hind
leg muscle were increased significantly with theliaodn of CrNano in diet. They results indicate ttikaromium
nanocomposite has higher efficacy on growth andylmminposition compared to the traditional chromiagents
[38].

Contrary, Anderson et al., (1997) demonstrated tiette is no statistically significant differendesbody weight,
organ weights or blood variables among all the psotested at 11, 17 and 24 weeks. Blood variablessored
were glucose, cholesterol, triglycerides, bloodaungrogen, lactic acid dehydrogenase, transamsnastal protein
and creatinine. Histological evaluation of the tivend kidney of control and animals fed 100 mg/kgaS Cr
chloride or picolinate also did not show any deibk differences. Liver and kidney Cr concentraiamcreased
linearly for both the Cr chloride and picolinatel fanimals. They concluded that lack of toxicityta¥falent Cr, at
levels that are on a per kg basis, several thousames the upper limit of the estimated safe anelqadte daily
dietary intake for humans. Animals consuming theolmate supplemented diets had several-fold higber
concentrations in both the liver and kidney thassthfed Cr chloride. Based on our results, canladechat garlic
has ameliorative activity on urea, creatinine arid acid which is attributed active component ofligawhich is

called allicin. Also, about chromium is due todistive components which is mentioned heavy metalke article,
but other researches need to approve it [4].
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