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Abstract

Heavy metals are a very harmful environmental pality Nickel and chrome induced
toxicity and carcinogenicity, with an emphasis bea generation and role of reactive oxygen species
is reviewed. Nickel and chrome are a known as h&smac, immunotoxic, neurotoxic, genotoxic,
reproductive toxic, pulmonary toxic, nephrotoxieplatotoxic and carcinogenic agent. The present
study revealed the toxic effects of nickel (Ni)) (@nd chrome (Cr) (VI) on the liver and kidney
structure of mature male mice weighing 20-30 g,-130weeks old), were treated orally with
different doses (20, 40 and 60 mg/kg of Ni@hd 20, 60 and 100 mg/kg ®iCr,0,). Dramatic
Histopathological changes found in the liver andnlkiy of treated animals included degeneration,
nuclear pycnosis, cellular swelling,necrosis, catiga of blood vessels and many others defects .

0383 (A A 5 Al o gl gl il g S (A g Sl 0y ) 618 ALELY (palaall dpuaadl) il
oaad) ¢l padl)

dadal)
Boall sl ad 6 GlliS g dika e g Al jualic amy a5 Sl JSll | ) judall B2l dal) S slall (e ALEN Galaall yiad
Aal Al & A0S 5 oSl sl Slea | JSE Slea, L5l oaandl Sleadl celiall Slea | adll ale 5l Culaaly )68 e
-10) e s (a2 30-20) Al ) )l €3 (8 A 5 Al avndl) S Al e bl sl gl o jela) Al
20,605 JSaill 2,58 juaic (10 p3S/ails 60,20,40 Gpaiall e dilide Sile jag pill daul 5 Gl e Cua(g sal 13
i) spall A0Sl Sl S i (8 Caaag Bl dpmad Ol paad s glisll Cileg S (A5 aie (e axS/axle 100,
g SLES) QS aw | LAl Flan) A seall e oW1 i) | S Cuianad Alaladll

I ntroduction:

Heavy metal hazards on human and animal healthinmreased and represent global
environmental problems [1]. Nickel (Ni) and chrof@) are one of essential trace elements for all
multicellular organisms [2]. Due to its unique pitgs and chemical proprieties, metallic nickel and
its compounds are widely used in modern industryclwvht major components of the alloys
employed in the plate and screw used for connedboiges in orthopedic surgery and in the
manufacture of artificial organs, it has importdnblogical function of several proteins and
enzymes [3]. Ni is a ubiquitous element that ocaarsocks, soil, plants and water ,but at high
concentration Ni become toxic by breaks down thenumity by affecting the T-cell system and
suppresses the activity of natural killer cellsrats and mice [4]. Ni element can induce severe
kidney and liver lesion by altering several marlarzymes and metabolism of ascorbate
cholesterol along with histopathological alteratioon the other hand, there is evidence when
exposure to hexavalent chromium cause hepatotgxitiboth human and laboratory animals, as

well as progressive lung cancer occur when expdsuthromium (VI) [5, 6].
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Also both Ni and Cr can cause DNA strand breaksyesmorphological transformations in
numerous cellular systems and chromosomal abensafify 8]. The salts of nickel particles can be
allergens and carcinogens in man by forming thegergted radicals [9).iver and kidneys are
pivotal organs of the body responsible to mainthenhomeostasis as liver is center of metabolism
and detoxification, while kidneys are involved iimenation of the wasteful chemicals from body
and selective reabsorption [10, 11]. Histopathol@ygonsidered an ultimate tool to find out the
effect of pollutants like nickel and chrome on tiesue, because it active toxicants for the normal
physiology of the animal especially liver and kigrj@1]. Then the aim of the study to showed the
lesions in liver and kidney of male mice have bpeoved to be the most sensitive and reliable
indicators after NiGlandK2Cr.O7 treatment.

Materialsand Methods

Prior to the start of the experiment,49 mature nmaiee (10-13 weeks age) weighted 20-
30g, were acclimatized to the laboratory condifimnone week, under control temperature, 22+2
CO, at (12) hours light and (12) hours dark cyclége mice were housed in plastic cages measuring
30x12x11 cm. Mice were divided randomly to sevenaé@roups each comprising of 7 animals.
The first group was kept as negative control; thieemwere received tap water without any
treatment. The animals of three test group wereosegh to different sub-lethal concentration of
both nickel chloride (20, 40 and 60 mg/kg) and psitam dichromate (20, 60 and 100 mg/kg) via
drinking water calculated according to the weightanimals. The experiment was lasted for six
weeks at the end of experiment the animals wergfisad kidney and liver organs of the control
and treated groups was removed, then for histofzgloal examination, they were dissected and
immediately kept in 10% formalin immediately for Bdurs and then the samples were processed
for routine histological evaluation by [12] for ki microscopic examination. The sections were
then viewed and photographed.

Result
Consecutive administrated of nickel chloride caubesopathological alteration in the

studied organs. Fig (1) showed section for livenfrthe control animal. Fig.(2) illustrated section
of liver after exposing the mice to (20mg/kg) NiGhowing lymphocytic infiltration, dilation and
elongation of central vein, degeneration of hepatsc,vacuolization and necrosis Fig (3) showed
vacuolization of hepatic cells, necrosis and pyknaouclei in liver after exposing the mice to
(40mg/kg) NiCh. Moreover irregulated dilated central vein hasmbeeticed and hemorrhage is also
noticed in some interstitial tissues with pyknaticclei when exposed to (60 mg/kg) nickel chloride
Fig (4). Many defect has been sowed when expose20tand 60 mg/kg of Cr (VI) such as
degeneration and vacuolization of hepatocytes, gsisrof nuclei and congestion of the central vein

Fig (5,6). In fig (7) showed degeneration, vacuatian and hypertrophy of hepatic cell as well as
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loss cytoplasm density when exposed to 100 mg/kgraivl). Fig (8) showed section for kidney
from the control animal. On other hand necrosithecells, enlarged of renal tubules, shrinkage of
glomerulus and enlarged lumen was showed in tlsaidiof kidney that treated with 20 and 40
mg/kg of NiCk Fig (9, 10). ). In fig (11) vascular clot, hematythanges and convoluted tubule
with variable shapes and diameter showed in theeyicbf mice exposed to and 60 mg/kg of NiCl
Shrinkage and disrupted of glomeruli, lymphocytndiliration and tubular degeneration in the
structure of kidney exposed to 20 and 60 mg/kg f{\@) fig (12, 13). Histopathological study
revealed degeneration, congestion of blood vessthzarked lymphocyte infiltration in the tissue
of kidney exposed to 100 mg/kg of Cr (VI) fig (14).

Fig.(1):Crosshistopathologicakection of the liver from intact male mice showing the r@brm
structure include hepatocyte==2- nucleus(N), central vein(CV) (H&E.stain,X200).

1 rmrm

Fig.(2):Crosshistopathologicalsection of the liver of male mouse treated wilhn@g/kg NiC} showed
s ;| cgener ation of hepatocytes ,vacuolization aFfe==» |ymphcytic infiltration(L|) s
dilation and elongation of central vein(DECV), variable changes of hepatres==2 swelling and
pyknotic heterochromic nuclei (SPN) with showing necrosis (H&E. stain ,X200).
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Fig.(3): Cross histopathological section of the liver oflanamouse treated with 40 mg/kg
NiCl, showeed====p-degeneration (D) of hepatocytgmss-vacuolization(V),
heterochromaic====nyknotic nuclei(PN) showing the beginning of necrosis, (H&E
stain X400)

f A A > Al TN ——cm—
Fig.(4):Cross histopathological section of the liver of male madressted with 60
mg/kg of NiCb showed degeneration of hepatocytes ,chremse-lymphocyte cell

infiltration(L1) around === irrequlated dilated central vein(ICV) and with
> nvknosis LNclals/PN)  And se——Vvascilar conaestion(VC) (H&F stain

Fig. (5): Cross histopathological section of the liver of male mdusated with 20
mg/kg of Ko:Cr.O7; showed====d> degeneration of hepatocytes (D), vacuolization,
mmmd>nyknosis of nuclei (PN),Vacuole in nucleus (VIN) and === congestion

central vein(CCV) (H&E. stain, X400).
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Fig.(6) :Cross histopathological section of theetivof male mouse treated with 60 mg/kg ofCikOrshowed
degeneration of hepatocyteHvacuolizaIion(V), heterochromic- pyknotic nuclei (PN) dilated
and™=> i\ o |ar central vein(ICV) this showing beginning of necrosis (H&E. st200).

Fig. (7): Cross histpathological section of theetivof male mouse treated with 100 mg/kg of
K2Cr,O7showed degeneration of hepatocytess =i vacuolization(v) , messssbhepatic cell
hypertrophy (hch)and == 10ss cytoplasm density(lcd) (H&E. stain, X 200).

Fi1g.(8):Cross histological section of the kidney from intact male mice showmg the normal
structure imclude == Bowman's capsule (BC), glomeruli (G) and ssse-conveluted
tubules (CT) (H&E stain X200).
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Fig.(9) Cross histopathological section of the kidney of male mtesg¢ed with 20
mg/kg of NiCk showec™==> Necrosis (N) of cells anc====$ enlarged of renal
tubules (ERT) (H&E. stain,X400).

Fig.(10): Cross histopathological section of the kidney of male miweated with 40
mg/kg of NiCk showed === shrinkage of glomerulus (SG), marked tubular
mp- Necrosis (N) and ===P>en|arged lumen(EL) with disintegration and

distortion of convoluted tubule variable shanes and diameter (H&E. stain.

Fig.(11): Cross histopathological section of the kidney of male miveated with 60
mg/kg of NiCb showed=sssp-\ascular clot (VC), =s==phemolytic changes(HC)
and mild tubular disintegration and distortion of convoluted tubule withiMarghapes
and diameter (H&E. stain, X400).
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Fig.(12): Cross histopathological section of the kidney of male miweated with 20
mg/kg of KeCr.07 showed=s====p shrinkage of glomeruli(SG), =====d>disr upted

glomeruli(DG) structure and markessssptubular degeneration(TD) (H&E. stain,

X100).

- £ TSy W . BSL AN ¢ 3 e —
Fig.(13): histopathological section of kidney mice treated with 6Rgngf KoCr.O7
showed ™==phrinkage of glomeruli(SG) , =i disrupted glomeruli(DG)
structure and===p |ymphocytic infiltration(Li) (H&E. stain, X200).
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Fig.(14): Cross histopathological section of the kidney of male miveaged with 100
mg/kg of K.Cr.0; showed === Degeneration(D), === congestion(C)of blood

vessel and markee==-lymphocyteinfiltration(L1) (H&E. stain, X400).

e
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Discussion:

The histopathological sections of liver and kidrfegm male mice exposed to different
doses of Nickel chloride and potassium dichromatesed severe damage include: congestion,
nucleus pyknosis degeneration and necrosis legibpresent time very limited studies focus on
NiCl, and its effects to induced apoptosis and oxidasivess in the different organs especially
(liver, kidney and testis) for animals and humah3].[ The reasons behind these effects can be
attributed toaccumulations of the chemical pollutants (Ni& Cr¢ &nown to adversely affect the histology
and functioning of liver, kidneys because the heaegals are active toxicants for the normal physjglof
the animal[14]. The present study in agreement with what founfll}, who revealed that the male rats
received 8mg/kg of heavy metab®r.0O; via water causes sharp histological damages ihvées,
like focal necrosis, blood vessels congestion, mdhration lymphocytic around the blood vessels,
nuclei karyolysis and pyknotic and Kupffer cellolferation, these change may be attributed to
oxidation stress especially on plasma membrandrough inhibition oxidation phosphorylation
process hence available energy for protein syrgh&sie present results are in agreement with what
finding by [16] showed highly damage in liver mice treated with 16 mg/kg of nickel chloride
via water like diffusion and hemolysis of cytoplaggmknotic nucleus, necrosis and degeneration of
the cells. [17] demonstrated that when male radatéd with 2mg/kg of sodium dichromate
mediated oxidative stress mechanism and causeghdicant decline in the superoxide dismutase
enzyme (SOD) activity and in glutathione (GSH) leas a signs of anti-oxidant system, while a
significant elevated in the level of Malonedialdday(MDA) as a signs of oxidative stress and
destroyed of lipid layers in the hepatic cell. v&sll as this result in good agreement with some
previously studies like obtain by [18, 19]. Hepalular damage result from increased oxidative
stress of rats received Nickel element. This figdin agreement with [18] who found many
disorder in the liver of mice treated with diffetethoses of NiGl such as apoptosis, pycnotic
chromatin , more diffused and hemolysis of cytoplasacuoles , damage plasma membrane and
nucleus fragmentation which may be due to the strebbwever the present data has good
agreement with what finding by [20]. they found sedamage in the histological of liver organ of
mice treated with different doses of Copper Sulphahd Lead Nitrate include degeneration,
nucleus karyorrhexis whereby its chromatin is distied irregularly throughout the cytoplasm and
vacuolization of cytoplasmic. [21]. Found sharp gtpsis necrosis and other types of lesion in the
liver following oral injection of Cd and Zn elemento the mice. This finding is in agreement with
finding by [22]. who showed many pathological charg the liver of mice after treated with

different doses of lead include fatty degeneratkianges, necrosis of the parenchyma of hepatic
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lobule and a loss of normal architecture of theabepytes. Similar types of histological changes
have been reported by [23, 24].
Conclusion

In conclusion, based on the results observed impthsent study and discussion the male
mice treated with different doses 0f®>0-& NiCl2causes many lesions on histological section of
livers and kidneys by inducing necrosis, congesti@trosis and degenerations to the many cells.
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