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ABSTRACT

Introduction: In spite of the beneficial role of the beta-lactam antibiotics in the treatment of many cases of urinary tract
infections, acute otitis media, and pneumonia, yet some medical reports incriminating it in producing certain adverse
consequences following its use. Antibiotics remain important in pregnancy and may be second to only iron and food
supplement.

Aim of Work: Hence, the present investigation was carried out to evaluate the effect of two doses of the beta-lactam antibiotic
amoxicillin on the liver of maternally treated foetuses.

Materials and Methods: The pregnant female mice were allocated into three groups. The pregnant mothers of the first group
served as control group (injected intra peritoneally with the drug solvent) and those of the other two groups were injected intra
peritoneally for 8 days from day 7 till day14 during gestation with the low dose (205 mg/ kg body weight) and high dose (820
mg/ kg body weight) of the beta-lactam antibiotics amoxicillin.

Results: The histological examination of the foetal liver sections of amoxicillin-treated groups showed vacuolar and fatty
degenerations in the cytoplasm of the hepatocytes, as well as inflammatory cell infiltration. At the ultrastructure level, the
hepatocytes of maternally treated foetuses revealed conspicuous alternations, represented by devastations of mitochondria
that displayed loss of their cristae and their internal matrices materials. Fragmentation of the cisternae of rough endoplasmic
reticulum into smaller stacks was also observed.

Conclusion: The use of such doses of the beta-lactam antibiotic amoxicillin induces morphological alterations in fotal liver
of mice subjected to this antibiotic during the period of gestation.

Received: 27 August 2019, Accepted: 20 November 2019

Key Words: Amoxicillin, histopathology, liver, ultrastrucure.

Corresponding Author: Sahar A. Sabry, PhD, Department of Biological and Geological Sciences, Faculty of Education,

Ain Shams University, Egypt, Tel.: +20 1204427241, E-mail: saharsabry84@yahoo.com

ISSN: 1110-0559, Vol. 43, No. 1
INTRODUCTION

Antibiotics occupied the second place among drugs
used during gestation; the first and foremost commonly
prescribed medications during pregnancy are vitamins!'.
Accordingly, antibiotics are widely prescribed during
pregnancy as the most important modality for treating
and preventing infections. In spite of the potential risks
of teratogenicity for some antibiotics, their prescription in
certain infections is a must, and may serve as effective and
life-saving/?. Although the role of antibiotics in medical
applications in humans and animals is well documented,
the high incidences of their misuse, and/or the potential
development of resistant bacteria were reportedt 44,

Beta-lactam antibiotics represent a large group of
pharmaceuticals that are widely used in human and
veterinary medicine’®. However, in spite of the benefits
of these antibiotics, they are incriminated in producing
certain teratogenic and toxic side effects in mammals.
Worthwhile, most of the available literature dealing with
such adverse effects of these drugs are mainly concentrated
on the biochemical and physiological aspects. It is quite
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evident that the effects of these drugs on pregnant females
and their foetuses have received diminutive attention.
Amoxicillin is among these drugs which is widely handled
in the Egyptian market. Therefore, a need had sprung to
evaluate the possible hepato-toxic effects which may be
induced by treatment with this beta-lactam antibiotic.

MATERIAL AND METHODS

Dosages and route of administration of the drug

The chosen doses of the drug for mice were calculated
on the basis of body surface area according to the conversion
table!® ™4 71 Accordingly, two doses of amoxicillin were
used in the present investigation; 205 and 820 mg /kg body
weight and were considered as the low and high doses,
respectively. The chosen dosages were nearly comparable
to the human effective low and high therapeutic doses!®.
It is worthy of mention that, the selection of dosages and
duration are correspondent with amoxicillin doses used in
previous investigations performed in mice and rats?®'3. In
the present investigation, the used dosages of amoxicillin
were given through the intraperitoneal route since the
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administration of amoxicillin to mice and rats through the
oral route is characterized by its low bioavailability!'¢ 4171,
The authors attributed this reduction in the bioavailability
ofamoxicillin to the presystemic degradation of amoxicillin
in the alimentary canal of these rodents due to the lack of
hepatic first-pass metabolism.

Experimental animals

The present investigation is carried out on mature albino
mice of pure CD-1 strain with an average body weight of
20-30g obtained from the breeding unit of Theodor Bilharz
Research Institute (TBRI), Imbaba, Giza, A.R.Egypt.
The experiments were performed parallel to the ethical
standards and according to the international guides for
the Care and Use of Laboratory Animal. Pregnancy was
achieved by housing one adult virgin female with one well-
marked fertile male overnight, from 5 pm until 9 am of
the next day. Successful mating was indicated either by the
presence of the vaginal plug or by the presence of sperms in
the vaginal smears!'®l. Females which give positive vaginal
smears are considered pregnant and the day of detection
was defined as the first day of gestation.

Experimental design

The present investigation was carried out on a group of
24 adult female pregnant mice which were being divided
into three study groups (8 mice each). The mice were
placed in separate cages labeled according to the group they
belonged to. The mothers of the first group were considered
as the control group (C) and injected intraperitoneally
with 0.1 ml physiological saline solution (the solvent of
the drug) daily for 8 days during gestation from day 7 till
day 14 of pregnancy.The animals of the other two groups
(A and B) are the drug-treated groups and treatment of
these groups occurred by intraperitoneal injection with
amoxicillin (205 and 820mg/kg body weight, respectively)
for 8 days during pregnancy from day 7 till day 14 of
gestation. Pregnant mice of both control and experimental
groups were sacrificed on day 19 of pregnancy. They were
dissected and their uteri were removed, placed in normal
saline solution and the foetuses were taken out.

Histological preparations

For the histological and histopathological studies of the
target organ, small pieces of the liver of the control and
maternally treated foetuses were removed, fixed in 10%
formalin and aqueous Bouin fixatives. The fixation was
achieved for 24 hours. Then the specimens were dehydrated
in an ascending series of ethyl alcohol, cleared in terpineol
for 2-3 days and washed in benzene. The specimens were
placed in 3 changes of melting paraffin wax for infiltration
and embedded to form paraffin blocks. Serial transverse
sections 5 pum thick were cut from selected blocks and
mounted on clean glass slides. Paraffin sections were
stained with hematoxylin and eosin, dehydrated, cleared
in xylol and mounted by DPX. Stained sections of the liver
of control and maternally treated foetuses were examined

carefully with light microscope and photomicrographs
were made as requested.

Electron microscopic preparations

For ultrastructural evaluation by transmission electron
microscope, the freshly excised liver tissues of the control
and the maternally treated foetuses were cut into small
pieces and fixed directly in cold 4FIG (i.e. 4% formalin
+1% glutaraldehyde adjusted at pH2.2) for 24 hours.
Tissue samples were then post-fixed in 1% osmium
tetroxide in 0.1 M phosphate buffer (pH7.3), dehydrated
in graded ethanolic series, culminating in 100% acetone,
and infiltrated with epoxide resin. After polymerization
overnight at 60°C, semi-thin sections (0.5um) were cut,
stained with 1% toluidine blue in sodium borate and
examined with a light microscope. Areas of hepatic tissues
were selected and blocks were trimmed accordingly.
Ultrathin sections were cut, mounted on 200 mesh
copper grids, and stained with uranyl acetate and lead
citrate!’” ®d 201 The stained grids were examined and
photographed by a JEOL-JEM-1400EX-transmission
electron microscope, at the Regional Center for Mycology
and Biotechnology (RCMB) Al-Azhar University.

RESULTS

Histological and Histopathological Observations
The liver

A- Histology of the liver of the control mice foetuses

The liver of 19-days old control mice foetuses
is composed of numerous hepatic lobules which are
indistinctly demarcated since the interlobular connective
tissue is poorly developed. The portal tracts displaced
between the hepatic lobules are less markedly distinguished.
Each lobule possesses a central vein and contains numerous
strands of hepatocytes. The central vein is outlined by a
thin endothelium, consisting of simple squamous epithelial
cells containing flattened nuclei and is surrounded by a
thin connective tissue layer (Figure 1). The hepatic strands
anastomose to form a network enclosing a system of
tortuous blood sinusoids as revealed in (Figures1 and 2).

The hepatic cells are large in size, polygonal in shape
and possess ill-defined cell boundaries and coarsely
granular cytoplasm. Their nuclei are large and vesicular;
cach has one or more prominent nucleoli as seen in
(Figure 2). The blood sinusoids are lined by thin endothelial
cells interspersed by large Kupffer cells. The sinusoidal
endothelium is formed of flattened cells with flattened
nuclei. Large phagocytic Kupffer cells being oval-shaped
or elongated cells found in the luminal part of the hepatic
sinusoids; each possesses a large oval nucleus (Figure 1).

B-Histopathological observations

I- foetal liver of maternally treated mice with the
low dose of amoxicillin

The liver of 19-days old foetuses maternally treated
with 205mg/kg body weight of amoxicillin from day 7 to
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day 14 of gestation showed features of alterations in the
hepatic tissues. The cytoplasm of the hepatocytes exhibited
vacuolar degenerations; their nuclei exhibited obvious
symptoms of pyknosis, karyorrhexis, and karyolysis.
Pyknotic nuclei appear shrunk and condensed as single,
round globules of uniformly intense, basophilic masses.
Karyorrhexised nuclei showed the disintegration of the
chromatin into several deeply stained fragments. However,
karyolysed nuclei appeared as empty disintegrated vesicles
was shown in (Figures 3 and 4). Collection of inflammatory
cells was observed dispersed in the hepatic tissue as
illustrated in figures3 and4. In addition, the endothelial
lining cells of the central veins were conspicuously eroded
as seen in (Figure 4).

II- Foetal liver of maternally treated mice with the
high dose of amoxicillin

The liver of 19-days old fetuses maternally treated with
820mg/kg body weight of amoxicillin from day 7 to day
14 of gestation revealed severe pathological lesions of the
hepatic cell strands and their vasculatures. The cytoplasm of
the hepatocytes showed clear features of fatty degeneration
and their nuclei manifested signs of deterioration including
pyknosis,and even stages of karyolysis (Figures 5 and 6).
The hepatic central veins exhibited erosion of their lining
epithelia (Figure 5) and inflammatory cellular infiltration
between the hepatic cells was noticed in (Figure 6).

C- Ultrastructural examination of the liver of the
control mice foetuses

Electron microscopical observations of the liver
cells of the control mice foetuses illustrated hepatocytes
with a polygonal outline and central large nuclei.The
cytoplasm of hepatocytes have numerous spherical or
ovoid mitochondria; their structural details are obviously
distinct with outer and inner membranes, internal ridges or
cristae and mitochondrial matrices (Figures 7-9). Distinct
rough endoplasmic reticulum in the form of elongated and
parallel cisternae, being attached with the outer nuclear
membrane and dispersed into the cytoplasm with their
obvious ribosomes were seen .Numerous free ribosomes
and dense aggregates of glycogen rosettes were also
observed (Figures 8 and 9). The spherical nucleus appears
with thedistinct nuclear envelope and the nucleoplasm
showed aggregations of loose euchromatin and compact
heterochromatin materials (Figures 8 and 9).

Higher magnification view illustrating a bile canaliculus
bordered by hepatocytes is shown in (Figure 10). Adjacent
hepatocytes are separated by narrow intercellular
spaces with occasional occluding junctional complexes
(zonulaoccludens). The zonulaoccludens was observed
at the convergence of the hepatic plasma membranes

bordering the bile canaliculus (Figure 10).

(Figures 11 and 12) illustratea hepatic sinusoid
localized between the hepatocytes. The endothelial wall of
the hepatic sinusoidpossesses a phagocyticKupffer cell at
the boundary of the sinusoidal lumen. The same figures
alsoshow part of the space ofDisse near the border of the
hepatocytes and around the lumen of the hepatic sinusoid.

D-Ultrastructural examination of the foetal liver of
maternally treated mice

I- Foetal liver of maternally treated mice with the
low dose of amoxicillin

In the liver of 19-days old foetuses maternally treated
with 205 mg/kg body weight of amoxicillin from day 7 to
day 14 of pregnancy the electron microscopic examination
of the hepatocytes revealed marked signs of damage. The
mitochondria exhibited swelling with obvious condensation
of their indistinguishable matrices that displayed high
electron density as shown in (Figures 13 and 14). The
rough endoplasmic reticulum showed fragmentation of
their cisternae into smaller stacks accompanied with loss
of their attached ribosomes. The nuclei of the hepatocytes
showed irregular nuclear envelope as illustrated in
(Figure 13). Myelin figures enclosing dense bodies
were also observed.The hepatic sinusoids exhibited a
hypertrophied Kupffer cells with an irregular surface
may be accompanied with an extension of filopodia. The
cytoplasm contained lysosomes, a few individual profiles
of rough endoplasmic reticulum and a large lobulated
nucleus with marginated large masses of heterochromatin
and irregular nuclear envelope as demonstrated in
(Figure 14).

II- Foetal liver of maternally treated mice with the
high dose of amoxicillin

The hepatocytes of foetuses maternally treated with
820 mg/kg body weight of amoxicillin from day 7 to
day 14 of pregnancy showed obvious changes in their
ultrastructural configuration. The mitochondria were
severely damaged; some of them lost parts of their internal
ridges and matrices, other mitochondria displayed a
complete loss of their matrices. The rough endoplasmic
reticulum showed the devastation of their cisternae; they
were partially fragmented into smaller stacks and exhibited
marked degranulation (Figures 15-17).The nuclei became
shrunken and manifested aggregation of heterochromatin
on the inner membrane of the irregular nuclear envelope
as seen in (Figure 16). The defensive Kupffer cells showed
degenerated cytoplasm and pyknotic nuclei within irregular
nuclear envelopes as illustrated in (Figure 18).
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Fig. 1: Showing strands of hepatocytes (Hc) with their nuclei (N).
Thecentral vein(CV)is outlined by a thin endothelium consisting
of simple squamous epithelial cells containing flattened nuclei.
Besides,blood sinusoid(BS)and Kupffer cells(KC) are also

observed.

Fig. 2: Illustrating the hepatocytes (Hc) with their large vesicular
nuclei (N); each has one or more prominent nucleoli. The blood

sinusoids (BS) are also noted.

Fig. 3: Showing hepatocytes (Hc) exhibit vacuolar degeneration.
The nuclei(N) of these cells show symptoms of pyknosis(Py)and
karyolysis (arrowhead). Focal collection of inflammatory cells

(IC) is marked near the devastated hepatic tissue.

Fig. 4: Displaying erosion of the lining endothelial lining
cells (*) of the central vein (CV). Note that the deteriorated
hepatocytes (Hc) manifest vacuolardegeneration, and their
nucleishow clear features ofpyknosis(Py),karyorrhexis (arrow)
and karyolysis(arrowhead). Focal infiltration with inflammatory

cells (IC) is also designated.

Fig. 5: Demonstrating fatty degenerationof the cytoplasm of the
hepatocytes. Their nuclei(N) show features of pyknosis. Erosion
of the endothelial lining cells (arrowhead) of the central vein(CV)

is also noticed.

Fig. 6: Displaying the infiltration of the hepatic tissue with
inflammatory cells (IC). The highly affected hepatocytes (Hc)
manifest fatty degeneration in their cytoplasm; their nuclei (N)

display features of pyknosis.
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Fig. 7: Presents a low magnification electron micrograph of the
hepatocytes showing spherical nuclei along with cytoplasmic
organelles including various shapes of mitochondria (M), and
cisternae of rough endoplasmic reticulum (RER). Hepatic
sinusoid separated from adjacent hepatocytes by the space
of Disse,Kupffer cell (KC) localized in the sinusoidal lumen

(arrow), and an erythroblast (E) are also seen.

11000x

TEM Mag

Fig. 8: Showing a relatively high magnification of a hepatocyte.
A large round nucleus (N) of the hepatocyte with its nuclear
envelope (arrow) and nucleoplasm with euchromatin and
heterochromatin are seen. Many profiles of rough endoplasmic
reticulum (RER) can be observed throughout the cytoplasm,
often intermixed with mitochondria (M). Glycogen granules (*)

appear distributed throughout the cytoplasm.

TEM May 10000x

Fig. 9: Showing a portion of a hepatocyte demonstrating the
cytoplasm of hepatocyte contains various shapes of mitochondria
(M) reflecting features of pleomorphism phenomenon of the
mitochondria, rough endoplasmic reticulum(RER)and glycogen
rosettes(*). Part of the nucleus (N)with obvious nuclear envelope

(arrow) is also observed.

—
500 nm
TEN Mag = 30000x

Fig. 10: Higher magnification electron micrograph illustrating
a bile canaliculus (*) bordered by three hepatocytes. Note the
zonulaoccludens (ZO) at the convergence of the hepatic plasma

membranes bordering the bile canaliculus.
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TEM Mag « 15000x

Fig. 11: Showing hepatic sinusoid separated from adjacent
hepatocyte by the space of Disse. The sinusoid is limited by

aprominentKupffer cell(KC).

TEM Mag ~ 15000x

Fig. 12: Illustrating hepatic sinusoid separated from the
hepatocyte by the space of Disse(*); Kupffer cell(KC)and its

nucleus(N)localized in the lumen of the sinusoid.

—
500 nm
TEM Mag -~ 15000x

Fig. 13: Illustrating the hepatocyte with degenerated cytoplasm
accompanied by the presence of vacuoles (*), fragmented rough
endoplasmic reticulum (RER) and myelin figure (MF). The

nucleus (N) shows irregular nuclear envelope(arrow).

2 microns

TEM Mag 12000x

Fig. 14: Showing hypertrophied Kupffer cell(KC)possesses a large
lobulated nucleus(N) with irregular nuclear envelope(arrow). The
cytoplasm contains lysosomes (Ly)and a few individual profiles
of rough endoplasmic reticulum (RER). Notice, the extension of
filopodia from the plasma membrane of Kupffer cell (arrowheads).
The figure also shows part of a hepatocyte (Hc) with disintegrated

cytoplasm (*) and disorganized mitochondria (M).
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Fig. 15: Illustrating a hepatocyte with highly devastated
mitochondria(M) which lost their internal ridges.The rough
endoplasmic reticulum (RER)shows rather a fragmentation of
their stacks into small rods, the nucleus (N) manifests aggregation
of heterochromatin (arrows) on the inner membrane of thenuclear

envelope.
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TEM Mag = 12000x

Fig. 16: Illustratinga hepatocyte with degenerated cytoplasm.
Notice the nucleus (N) with irregular nuclear envelope (arrow)
and the heterochromatin (arrowhead) condensed on the inner

membrane of this envelope.
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Fig. 17: Illustrating a hepatocyte with devastatedmitochondria(M)
which lost their internal ridges.The rough endoplasmic reticulum
(RER)shows rather a fragmentation of their stacks. The nucleus
(N) shows aggregation ofheterochromatin (arrow). Bile

canaliculus (*) isalso illustrated in the same figure.

—
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TEMMag - 15000%

Fig. 18: Showing hepatic sinusoid (*) contains Kupffer cell(KC)
possesses degenerated cytoplasm and devastatednucleus(N) with

disorganizednuclear envelope(arrow).
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DISCUSSION

Antibiotics remain important in pregnancy and may be
second to only iron and food supplement!*. The use of the
antibiotics was extended in the medical area due to their
great effect on the treatment of many cases of urinary tract
infections??, acute otitis medial®, and pneumonial®*. In
particular, the antibiotic resistance caused by [-lactamase
production continues to present a growing challenge to the
efficacy of pB-lactams and their role as the most important
class of clinically used antibiotics®.. p-lactam drugs
present high lipid solubility and low molecular weight,
which permit the possibility to cross the placenta and reach
the foetus?®l.

Amoxicillin is a broad-spectrum f-lactam antibiotic;
due to its low toxicity, it is commonly used in obstetrics?".

In the present study, the beta-lactam antibiotic
amoxicillin (E-mox) produced wide range of effects in
maternally exposed mice foetuses. These alterations
included histological and ultrastructural changes in the
foetal liver of maternally treated mice.

Although the liver is particularly exposed to drugs
and their metabolites, hepatic side-effects of antibiotics
are far less frequent than other adverse effects such as
gastrointestinal disorders. Antibiotic-related liver injuries
cover most of the clinical and pathological aspects of hepatic
dysfunction, including cytotoxic hepatitis (isoniazid),
intrahepatic cholestasis (macrolides, penicillins, clavulanic
acid), mixed hepatitis (sulphonamides), chronic active
hepatitis  (nitrofurantoin), or microvesicularsteatosis
(tetracycline). In most cases, toxicity is idiosyncraticand
unpredictable?®!,

The present investigation clearly illustrated that
the application of 205 and 820 mg/kg body weight of
amoxicillin to female mice during pregnancy had induced
conspicuous consequences in the histological structure of
the liver of foetuses of such treated animals. The major
impairments comprised marked signs of damage of
the hepatic cells which showed vacuolar degeneration;
their nuclei exhibited obvious symptoms of pyknosis,
karyorrhexis, and karyolysis in addition to the focal
collection of inflammatory cells. The severity of such
hepatic lesions was correlated with the drug dose. It was
more obvious in foetuses of pregnant mice treated with the
high dose of the antibiotic.

These results are in accordance with the findings of
some authors who reported foetal liver damage in the
form of vacuolization, cellular hypertrophy and necrosis
in hepatocytes of rat foetuses of mothers exposed during
pregnancy to the fluoroquinolone antibiotic ciprofloxacin!*”!
or in rat offspring maternally treated with tetracyclinet®.
Furthermore, supplementation with amoxicillin/clavulanic
acid has been shown to cause histological alterations
supported by a significant increase in liver function tests in
treated ratsP!l. Similar histopathological changes included
degeneration of hepatocytes and increased number of

megakaryocytes were reported in the liver of foetuses of
maternally treated rats with the antibiotic dalacin-CF2.

The present investigation showed erosion of their
endothelial lining cells besides, activation of the
phagocytic Kupffer cells. In confirmation of the present
results, Mahmood?*! reported hepatic tissue destruction
along with hyperemia and congestion of centrilobularvein,
lymphocytic infiltration around the portal space, as well as
destruction and irregularity of hepatocytes in rats treated
with gentamicin for 28 dayst¥. Additionally, similar
degrees of deterioration of the hepatic sinusoids as well
as marked activation of their defensive Kiipffer cells, were
reported, in the liver of mice exposed to lansoprazolet*¥
From another angle, the marked degeneration and necrosis
of the hepatocytes of maternally treated foetuses displayed
in the present investigation may be correlated with the drug
efficiency to induce inhibition of liver metabolism which
consequently leads to hepatic injury and impairment of the
liver function. The mechanisms underlying toxicity may
be hypersensitivity-mediate; in some cases, the liver is not
the primary target organ for toxicity but appears to mediate
the clinical expression of some adverse effects induced by
antibiotics®.

It is worth mentioning that several investigations
indicate that amoxicillin and Co-amoxiclav (Amoxicillin/
clavulanate) have a risk of hepatotoxicity in experimental
animalsP>37, In the same line, numerous case reports have
been published regarding the higher incidence of liver
injury in patients treated with a combination of amoxicillin
and clavulanic acid compared with those supplied with
amoxicillin alone. Such cases of liver injury in patients
exposed to amoxicillin-clavulanic acid were offered by
several investigators®3*. The authors elucidated that
the histopathological impacts included degeneration
of hepatocytes and lymphocytic infiltration in patients
treated with the antibiotic Co-amoxiclav (Amoxicillin/
clavulanate).

The present investigation illustrated ultrastructural
changes of the hepatocytes of foetuses of maternally
treated mice with 205 and 820 mg/kg body weight of
amoxicillin. These changes were more severe in the liver
of mice fetuses maternally treated with the high dose of
the antibiotic during organogenesis. These effects were
represented by alterations in the cytoplasm and nuclei of
the affected hepatocytes. The most affected organelles
included the mitochondria and rough endoplasmic
reticulum. The mitochondria exhibited swelling with
obvious condensation of their indistinguishable matrices
that displayed high electron density. The rough endoplasmic
reticulum showed fragmentation of their cisternae into
smaller stacks accompanied with loss of their attached
ribosomes. The nuclei of the hepatocytes showed an
irregular nuclear envelope. Myelin figures enclosing dense
bodies were also observed in the cytoplasm. The hepatic
sinusoids exhibited hypertrophied Kupffer cell with an
irregular surface accompanied by an extension of filopodia.
The cytoplasm of Kupffer cells contained lysosomes, a few
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individual profiles of rough endoplasmic reticulum and a
large lobulated nucleus with marginated large masses of
heterochromatin and irregular nuclear envelope.

Similar observations were postulated that tetracycline
supplementation to rats caused alterations in hepatocytes,
represented by swollen mitochondria with fragmented
cristae and reduced profiles of the rough endoplasmic
reticulum *4 41 In addition, presence of morphological
changes of the hepatocytes mitochondria and their matrix
in the liver of guinea pig foetuses maternally treated with
the antibiotic chlortetracycline!*. Also, female Wistar rats
received 400mg/kg of the antibiotic rifampicin showed
morphological changes in the endoplasmic reticulum,
Golgi apparatus, and mitochondria of the hepatocytes! .
Furthermore, some investigators observed cytoplasmic
vacuoles and ballooned mitochondria in the liver of rat
foetuses maternally treated with acetylsalicylic acid“®.
vacuolization, cellular hypertrophy, and necrosis in
hepatocytes of rat offspring maternally treated with
tetracycline?®®.  Similar features of mitochondrial
injuries obtained in rat hepatocytes under the effect of
adriamycin!’). Comparable electron microscopic findings
were noticedinthe liver ofguinea pigs injected with
cisplatin for 7 days followed by the antibiotic gentamicin
for 9 days!*®l.

An explanation of the marked alterations of the liver
of maternally treated foetuses could be attributed to
the cytotoxicity of the drug doses through inhibiting
mitochondrial oxidative phosphorylation™®’. In this
respectt™, reported that antibiotics inhibit mitochondrial
oxidation of fatty acids in mice; both free fatty acids and their
microsomal B-oxidation end-products (the dicarboxylic
fatty acids) are toxic to the mitochondria. This toxicity
perhaps contributes to the severity of the liver disturbances
produced by high doses of antibiotics. Severe inhibition of
B-oxidation can lead to microvesicularsteatosis®!.

CONCLUSION

The obtained results referred clearly to that the beta-
lactam antibiotic amoxicillin caused various histological
and ultrastructural alterations at the level of the liver in
mice foetuses subjected intraperitoneally to this antibiotic
for 8 days during gestation.
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