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ABSTRACT

Lead is one of the oldest environmental contaminahich is a known mutagenic agent or carcinogém cases of
high exposure. The present experimental study sggded to observe the gradual antimutagenic effeaftcrude
garlic extract on the atrophic changes in the nephof albino rats due to excessive ingestion of.|&avelve (12)
male albino rats were used and were divided intedglgroups A, B and C with four animals in eachugroAnimals
in group A, B and C were treated with 100mg/mliliést water, 2.5mg/ml lead acetate and 25mg/ml igagktract
with 2.5mg/ml lead acetate respectively for 30-ddyge animals were fed with normal diet (21% pnoteind their
body weights monitored and recorded weekly as asithange in their physical appearances. The arsmadre
later sacrificed after 30-days by cervical disldoat and pathological examination of the kidneys wasied out.
The results showed that group A animals had 1.4égmweight/paired kidney and 369.91g mean bodyhteig
well as average tissue ratio of 0.0038 and appeaetd/e with normal feeding behavior. Animals imgp B had
1.15 mean weight/ paired kidney, reduced mean haight of 314.07g and average tissue of 0.0032engribup C
animals fed with the extract in combination witladeshowed fairly normal feeding behavior, activehvwsharp
agility and were sensitive to their immediate eaniment having 1.36g mean weight/paired kidney, Z&lmean
body weight and 0.0036 average tissue ratio respalgt Hence, crude garlic extract is a viable digt supplement
with high antioxidant properties that could offaofection against heavy metal induced nephrosis.

Keywords. nephrosis, kidney, anti-mutagenic, atrophic-chatepa] acetate, garlic.

INTRODUCTION

Lead is known generally as one of the oldest enwirental contaminants with high molecular weight7(20. It is a
ubiquitous element in the environment causing diidastress in exposed individuals, leading touisslamage.
However, human beings are exposed to various amwieatal contaminants at different stages of lifenimch
majority are very harmful. Lead in particular isriméul as it had been shown in various researchirfgsl as a
carcinogen as well as a mutagen as the case m@yabball and Sayers, 2001). Evidences have shbanabout
93% cases involving both sexes in Pakistan withh Hipod lead levels resulted from lead contaminateblic
water supply, fish ponds and other sea foods \laegfts from industrialized cities (Grandjean, 200ah addition,
association between lead poisoning and renal diseashiuman has been recognized for more than aimgent
(Wedeen and Heddle, 1995). Numerous epidemiolggieattality, as well as experimental studies imaals have
reported lead nephrotoxicity as being on the hige at high levels of exposure. However, studieshenaction of
lead on renal function at low levels of exposureehproduced mixed pattern of findings (Payton e18984).
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To date, only a few cross-sectional studies and pomble longitudinal study (Kim, 1996) had repdrte
significantly, association between elevated bloead! levels and reduced renal function measuredréstinine.
Blood lead, which mostly reflects relatively rec&xposure is an inadequate measure of total blead burden,
this however, explains why most of the previouseobational studies failed to find a significant @dation
between low lead level exposure and renal dysfanctn comparison with 95% of adult body lead burtteat has
a biologic half-life ranging from years to decadesw a better biologic marker for studying chrotogicity of
accumulated exposure and blood lead burden hasdse¢sinlished (Hu, 1996: Korrick, 1999; Lin, 2008)addition,
bone lead may be a risk factor for impaired renakfion by serving as cumulative exposure of thiméy to lead.
Also aging in both men and women is associated thighrelease of bone lead into the circulation sl is a
potentially important for soft-tissue lead exposared toxicity (Ford, 2001). The present study wasighed to
evaluate the degree of damage done by lead tailthiets in the nephron of the kidney with its consegial effects
as well as protection afforded by crude garlic &ottr

MATERIALSAND METHODS

Experimental design: Twelve (12) male albino rats were used and werilei into three groups A, B and C with
four animals in each group. Animals in group A,i8l& were treated with 100mg/ml distilled wateBrd@g/ml lead
acetate and 25mg/ml garlic extract with 2.5mg/mall@cetate respectively for 30-days. The animate fied with
normal diet (21% protein) their body weights morét and recorded weekly as well as change in itgjsical
appearances. The animals were later sacrificed 2ftelays by cervical dislocation and pathologeemination of
the kidneys was carried out. Blood was collectedéparinized bottles (vials) for serum separatibahim and
Griffin, 2002). The paired kidneys were removedsked free of extraneous materials and weighed.afeetissue
ratio was then determined using the formula:

Weight of paired kidney (g)
Average tissue ratio = Body Wei)

Procedure: The kidneys were cut into small pieces less tham B size and the uniferous tubules were pluckdd o
with forceps to see the plucking phenomena and Water fixed in formalin for 12hrs where they wdeder
observed for stringing process. The tissues weee laprocessed and parafin blocks prepared. 5@k Hections
were cut and stained with PAS-sulphuric acid haeryinh. The stained sections were observed with pound
microscope for qualitative assessment of the p&tymplogy of the uniferous tubules as well as dtioghange in
the kidney morphology. Diameter of the uniferousules was measured with occular micrometer androaisens
were recorded from three different sections of slides chosen at random. Four stained slides frach ®f the
twelve animals were examined with respect to bodyght and the weight of paired kidneys were analyae
guantify the average tissue ratio.

Tablel1: Animal treatment

Group Treatment Administered No of rat
A 100mg/ml distilled water 4
B 2.5mg/ml lead acetate 4
[ 25mg/ml garlic extract + 2.5mg/ml Hescetate 4

Table2: Averagetissueratio of thetreated rats

Group Mean Weight of Paired avi@ody Weight Average Tissue
Kidneys (g) aftexgeriment (g) Ratio

A 141 369.91 0.00z

B 1.15 314.07 0.0032

C 1.36 361.24 0.0036

Group T week "week Bweek Taneek
A (n =363.005 + 39.71 363.706663. 371.192+36.00 369.91684.

B (n = 358.379+47.70 340.57+48.8 324.970*+41.41 314.0¥47.00
Cc (n =360.002+39.68 361.715543 369. 198+35.91 3698887

{Mean £S.D : Students ‘t- test * p<0.05, ** p<019
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RESULTS

FIGURE A: Modified Kidney by garlic
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FIGURE B: Nephritic Kidney
DISCUSSION

The nephroprotective potential of Allium sativumtrext was tested in the kidneys of rats administehe pro-
oxidant lead acetate and the extract which latewskl the antioxidant effect was effective. Fromekperiment, all
the rats in group A serving as control were acthesglthy with normal feeding behavior. Their meadyoweights
(MBW) at the end of the experiment was 369.91 asvshin Table 2. The group B animals that were adstened
the pro-oxidant (lead acetate) only, were lessactippeared more irritable and lost consideragigek of weights.
However, animals in group C fed with the extraetr(ig) in combination with the pro-oxidant showexrfy normal
feeding behavior, active with sharp agility and eveesponsive to their environment (sensitive) priosacrifice.
After 30-day, the animals were sacrificed and tiWing observations were made on the kidneysefanimals.
In group A, the kidneys were normal in size, shadour and texture and were less resistant ofnguttith clear
basement membrane. Besides, the plucking and istgimhenomenon of the uriniferous tubules were rbrifihe
mean weight and average tissue ratio of the pairdeys were 1.41 and 0.0038 respectively. Whilenals in
group B administered the pro-oxidant only, hadrttkéneys acutely reduced in size, pale looking] swugh in
consistency and showed resistance on cutting. Bgsitl was difficult to pluck out any tubule frorhet kidney
nephrotic mesh and stringing out phenomenon waglatl$y lacking. The mean weight of the paired legrwas
1.15g and average tissue ratio was 0.0032. ThepgBoanimals under the 30-day exposure, lost aveoddes%
body weight and this significant drop in weight miag due to loss of appetite and gastrointestingtudiances
(Harvey, 2002). The kidneys were reduced in sizevaeight and the mean weight of paired kidneyshefrats was
5.6% less than that of control in group A. Howetkere was a slight modification over the mutagefiects of the
pro-oxidant in group C animals administered thdigaixtract in combination with the pro-oxidantdteacetate). It
was observed that their kidneys were averagely abimsize, shape, colour with fairly soft textued were also
less resistant on cutting but to a lesser degregaced with the control in group A. besides, tHautas were easily
plucked out and well flexible with free elasticitshich proved that the plucking and stringing pheeaon of the
uriniferous tubules were normal. The group C angntawever, lost average of 4% under the 30-day ®xgo
which was considered insignificant and this coutddttributed to the antimutagenic effect of theiuli sativum
extract administered in combination with the pradaxt into the animals.

In addition to this effect, average tissue ratitcalated for the group C animals (0.0036) whialveg as parameter
of assessment of kidney tissue relative to bodyghtewas significantly reduced from that obtainedghoup B
(0.0032) and slightly less than that of controlnaalis(0.0038) in group A as shown in Table 2. Howgetee
degeneration of the uniferous tubules, thickenifighe basement membrane, pale colour of the pdirddeys
which resulted from reduced vascular from collapbtabd vessels are all indications of atrophic genthat
occurred in the kidneys of the experimental aninagls result of the administered pro-oxidant (laeetate) while
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the modification and amelioration of these effegese observed in group C animals fed with the extdae to the
nephroprotective antimutagenic and anticlastogexsicwell as antioxidant potentials which are theereht
properties of the Allium sativum extract exerted the induced pro-oxidant in the kidney tissue. Timatated
kidney and its pathological defect is representethie diagram in Figure B (nephrotic kidney) white averagely
normal kidney modified by the extrafAllium sativum)is represented by the diagram in Figure A. Thesgme
research also reflects so much on the degenerating diseases which often lead to hypertensidreart failure as
far as ultrafilteration by the kidney is concerngtie kidney altrafilteration which normally occursthe nephron
where present mesh of uniferous tubules with resogiiion of minerals, ions, amino acids and waferactive
transport powered by ATP energy. However, lead mcdates in the mitochondrion of the proximal comet
tubules and inhibits the oxidative respiration lre tmitochondrial cell that provides ATP energy foe active
transport and then reduces the surface area obwilicifor absorption of these molecules, therelystoucting
smooth ultrafilteration process and consequentyses congestive heart failure or hypertentionegards feed
back inhibition system (Marsell and Reckless, 1999)
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