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Abstract
Lead is a multi targeted toxicant causingafen different organs of the body.
The present ultrastructural study was undertakethenhepatic tissue of male albino
mice.Two groups of male albino mice, 6 animals eaehe used. The treated group was
exposed to 0.25% lead nitrate in drinking water 4omonths,and control group, in
comparison with respective control mice. Chronipasure to subtoxic doses of lead
produced ultrastructural alterations in hepatocyteslving mitochondria, endoplasmic
reticulum, lysosomes and nuclei. The present siliyws chronic exposure to low
subtoxic doses of lead, it can induce adverse $ulmealterations in the hepatic
tissues.

[ ntroduction

Lead is being an ubiquitous environmentaltaonnant due to its significant role in
modern industry.However, both occupational and remvnental exposures remain a
serious problem in many developing and industii@jzcountries [1]. It has many
undesired effects, including neurological behawaf2y3], immunological [4, 5, 6, 7],
renal [8, 9, 10], hepatic [9], and haematologicgfdnctions [11, 12]. Lead toxicity is
closely related to its accumulation in certaindess such as hepatic tissue and however,
interfere with hepatic functions and limited ultrastural changes(8,) 9Investigations
have been done on the tissues of experimental éemposed to lead ( 8,10). Studies
the alterations at the ultra structural level ie thepatic tissues due to chronic lead
exposure are rather limited and need more infoonatibout this effect. With this
objective, the present ultra structural study wademtaken on hepatic tissue of male
albino mice exposed to lead nitrate in the drinkireger.
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Materials and Methods

In this study were used 12 male albino miéethe same age Animals were
randomly divided into two groups of 6 mice. Eachinsals were caged at room
temperature, lead nitrate was administered in diqmkvater at the rate of 0.25% for the
treated group while the control group was givenilthg water. The animals from each
group were killed by dislocation of the neck.

Electron microscopy:

Small pieces of liver from each experimentaice of both groups were transferrd
immediately to buffered gluteraldehyde fixative f8hr , washed in 2 changes of
phosphate buffer (PH7.2) at 4c°. Tissue specimesr® Wwost fixed in 1%. osmium
tetroxide in phosphate buffer for 2hr at 4c°, teeashed in phosphate buffer . Tissue
specimens were then dehydrated in ascending gmfdethanol alcohol , cleared 2
changes of propylene Oxide ,infiltrated graduatlyesin and embedded Epon 812 at 60
c® for 2 days . Ultra thin sections (0.5micron) sveut using class knife and stained
with uranyl acetate and lead citrate . Tissue smstiwere then examined and
photographed by transmission electron microscolgPRICM10).

Results

Examination under electron microscope of tepatic tissues of control mice,show
the normal ultrastructural pattern scattered mibochia and rough endoplasmic
reticulum ( Fig. 1) . The ultrastructural changeduced by lead chronic exposure in the
hepatocytes of the treated mice were as follows:
The mitochondrial ultra structural abnormalitiesrgvevident at 4 months of lead nitrate
treatment. There was a general reduction in thebeunrof mitochondria in hepatocytes
in comparison with those of the control mice , d@hd mitochondria became swollen
and
it matrix was of variable density. In the swolleftaohondria, cristae were marginated
and short if compared to the well-preserved pdralhes of the control mice. In many
of the affected mitochondria, there was a lossristae structures and low density or
destructed rough endplasmic reticulum (RER),due ftagmentation structures
representing the damaged mitochondria were nofig2&(3).
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Figl.Electron micrograph of h epatocytes of control mice Demonstrating the normal ultra
structural pattern. Microchondri (m) have distinct cristae.Note the RER(r).X14000

Fig2. Electron micrograph of hepatocytes from treated mice recived 0.25% lead nitrate for 4
months. The mitochondria (m) are swollen, often vacuolated with distruptedcristae X25.000.

Fig3. Electron micrograph of hepatocytes from treated mice recevid 0.25% lesd nitrate for 4
months .The hepatocyte shows distruction of cristae of mitochondria(m) and almost complete
destruction of RER.X8000.

and in (fig.4) show increase in the number of lggns within the hepatocytes of lead
treated mice at 4 monthes,some of the lysosomeaicomg hepatocytes had autophagic
vacuoles and showed indistinct outlines due toigdacell destruction.And affected
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hepatocytes frequently contained large number a@pldts. These droplets varied in size
and more observed at the peripherey of cdllsig.5). Occasionally, some
hepatocytes appeared abkrunken condensed cells which had irregular
outlines (fig. 6).

L

Fig4. Electron micrograph of hepatocytes from treated mice received0.25%lead nitrate for 4
months .Numer ous of lysosomal structures(ls)of variable size ar e seen.X25000.

Figb. Electron micrograph of hepatocytes from treated mice received0.25%lead nitrate for 4
months. Note the cytoplasmic lipid (Ld) X27000.
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Fig6. Electron micrograph of hepatocytes fromtreated mice received 0.25%lead nitrate for 4
months demonestratating clumped of adjacent to heterochromatin irregular nuclear membrane
(arrow) (X25000).

Discussion

These ultrastruractural alterations due @&adl intoxication wich involved
mitochondria, RER, and lysosomes. has been showmate strong affinity for
mitochondria and is usually associated with changease parenchymal cells (12,13)
The results of the present investigation indicéarty that the mitochondria are highly
susceptible to lead toxicity and mitochondrial dimgl was a frequent ultrastructural
finding.This swelling is thought to be related toange in osmolarity that leads to an
influx of salts and water through the inner mitoetioal membrane which becomes
distended. Consequently, the outer membrane eubntugptures due to osmotic
swelling as a result of water and ion accumulafidl) .this alteration may be related to
expansion of mitochondrial matrix as evidenced Iy tecreased metrical electron
density. The high degree of swelling of mitochoadmnight indicate impaired electron
transport as a consequence to interaction of leifld tve mitochondrial membranes
Regular spacing and orientation of the mitochondnisgtae were lost with no changes
in the lysosomal membrane system in the cardiadlggpmuscle of rats given lead at
the rate of 1000ug/1 in drinking water for 59 weéls).Similar mitochondrial swelling
had been observed in other tissues of lead exposathls such as the heart, cerebellum
and kidney (15). The disorientation and fragmeatatof the mitochondrial cristae
might indicate a special lead affinity for mitoclisial membranes which play a key
role in the functional integrity of this organell8,16). Cells with noticeable
mitochondrial changes, as observed here, are urtabjgerform efficient functions
specially the oxidative phosphorylation and ATPduction (17, 18) The demonstrated
increase in the number of lysosomal-related strastin affected hepatocytes might be
an indication of an increase in the autophagicviagfias a removal mechanism of
defective organelles in the affected cells.. Thedase in the lysosomes number might
also reflect an increase of the synthesis of hytiombhnd detoxifying enzymes (19).In
this respect, Some previous studies showed thdtdesoning increases the number of
lysosomes in the renal tubular cells (10). The rdesbn and decreased number of
tubular arrays of the RER and mitochondrial- REBoagtes can be considered as an
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indication of impaired protein synthesis in theeated hepatocytes. The demonstrated
shrunken dark hepatocytes may represent a formegkrerated hepatocytes. The
appearance of these cells may indicate an evideinsigle cell necrosis(apoptosis) or
shrinkage necrosis as a consequence of lead tox&firinkage necrosis is considered
as an expression of programmed cell death in resptmpathological changesjZlhe
accumulation of fat droplets in the cytoplasm dof Hffected hepatocytes may suggest
lead interference with lipid removal from these Isethrough impairment of
ATPdependent fatty acids(21).
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