
INTRODUCTION

The pregnant women took 900 different
types of drugs and stated that these drugs caused
embryonic deformations as they pass through
placenta and breast milk1 .This wide using led to
resistance development to these drugs enhancing
scientists to discover new and selected antibiotics.
Maxipime (Cefepime hydrochlorid) is considered
one of the recent fourth generations of Cefepime
group that was allowed to use it in Saudi Arabia for
the treatment of acute and chronic inflammations.
Maxipime stop the formation of the bacterial cell
surface in the inflammations that other antibiotics
could not treat those2  and is the most active drug
against positive and negative/gram/ bacteria, thus
it used in the treatment of inflammations of
respiratory system, abdomen and pelvic region3.
This drug is stable against hydro decaying and has
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a wide activity against intestinal bacteria which resist
the first group of cephalosporins and niceria and
cause the inflammations of reproductive system,
cerebral membranes. Maxipime is concentrated in
the plasma after half hour of injection and appeared
in the body fluids as urine, blood and milk as well
as the body tissues4. The effect of Cefotaxime on
the functions of liver, kidney, blood and respiratory
system as well as on the central nervous system
was studied by5, they provided young rats with
chronic dose of the drug and did not find any
deviations in the functions of liver or kidney and no
changes in the blood counting or respiratory nor
nervous systems. Moreover, no embryonic toxicity
or mutations or deformations were observed but
only some allergic symptoms were recorded.

Some experiments were carried out by6

on the mice to investigate the transferring of the
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ABSTRACT

The aim of this study was to identify the impact of the new antibiotic “Maxipime” (Cefepime
hydrochlorid) “, which belongs to cephalosporin group   on the development of composition of the liver
in fetuses, infants’ white rats during pregnancy and lactation.  Using  Maxipime drug  during the different
phases of pregnancy, invagination  (0-7 day) ,organs formation   (7-14 day) and  growth period (14-21
day) led  to  a lot of pathological changes in the fetal liver  and these changes were obviously appeared
in the first  and second trimester. The histological examination of rat liver during lactation showed a
decrease in the impact of the drug at the age of one week of lactation, and this effect restricted on
limited areas at 14 days age and the liver with normal hepatic structure at the end of weaning age .It
was evident in the low intensity of these effects during the lactation period in the histological sections
of the maternal liver as restricted to limited areas, while included most of the liver tissue during pregnancy.
Therefore, it is recommended to:  never provide Maxipime during gestation especially during the first
and second period and treatment with Maxipime should not be used during lactation before the 14th

day of delivery.
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antibiotic Ceftazidime through placenta to the
embryo. They found that the transfer rate of the
drug increased with pregnancy progressing. Another
study was performed by (7) to evaluate the cyclic
usage of antibiotics by women before, during and
after pregnancy to resist cultures of microbes in
the vagina and rectum, he provided women with
some antibiotics during and after delivery where
Ampicllin and Cefazolin was the most used drug
about 49 and 28%, respectively. Thus, scientists
confirmed to provide penicillin before and after
delivery as a protective drug against microscopic
organisms. (8) Mentioned that peritoneal injection
of male and female mice with Cefpirome-sulfate by
different doses (200, 400 and 800 mg/kg/day), 60
days before and during mating for males, while
females were injected from the 14th day before
mating to the 7th day of pregnancy. Females were
dissected at the 21st day of pregnancy where no
died or deformed embryos were recorded, also
there were no difference in the fertility or sexual
ability for male or female. However, a decrease in
the body weight and enlarged caecum were noticed.

Determined the toxicity of Cefepime
dihydrochlorid on the female reproductive system
after providing mice with   subcutaneously daily
doses (150, 500 and 1000 mg/kg for 63 days) before
mating, during mating, during pregnancy and
lactation for 14 days. Softening stool, increasing
caecum size, decreasing in the food consumption
rate, hair falling and inflammations in the injected
site were recorded. In the other hand, this drug did
not affect the organization, growth, behavior and
activity of the treated mice.In an experiment carried
by (10) to compare between the curial effect of
Ceftazidime, Cefepine and Cefepime on the
treatment of the tuberculosis. They found that the
curial effect of Ceftazidime, Cefepine and Cefepime
was 60, 76 and 95%, respectively. The curial dose
for tuberculosis patient was about 1-2 g/ 12h for
10-14 days and not less than 5 days. They advised
to notice the patient kidney functions after the
treatment period¹¹. Provided Cefepime dose to
children less than 4 months to be 30 mg/kg every 8
hours, while children more than 4 months the dose
was about 50 mg/kg every 12 hours infected with
inflammation, as it is the best drug with a wide range
of activity against a negative gram bacteria. (12)
Examined the effect of hyperbaric oxygen (HBO)

alone and together with Cefepime on the rat liver,
they found significant decrease in the rates of
hepatic enzyme activity, hepatocytes decaying,
intracellular and extracellular fat filtration in the
treated group with HBO. However, most liver
sections appeared structurally normal in the group
treated with HBO+Cef. Also (13) tested these results
before when they provided mice with oral dose of
40 mg/kg of Cefepime (cephalosporin) for 14 days
and they found that this dose did not affect the rate,
activity and efficiency of hepatic enzymes indicating
the liver resistance to the drug toxicity. The findings
of (14) suggested that the combined therapy of
cefepime + amikacin (Potentox) showed significant
free radical with scavenging property which may
contribute to decrease the aminoglycoside induced
liver injury.

Due to the abundance of antibiotics and
increasing in its use, as in sometimes pregnant
woman and infant may have to use the drug
“Maxipime” for the treatment of diseases that the
rest of the antibiotics cannot treated and due to
lack of scientific research about it. So the aim of
this study was to identify the impact of the new
antibiotic Maxipime (Cefepime hydro chloride) on
the evolution of the composition of the liver embryos
and baby albino rats during pregnancy and lactation.

MATERIAL AND METHODS

Materials
The maintenance of the animals was in

full compliance with the standard laboratory animals
care protocols approved by Institutional Animal Care
and Use Committee (IACUC).Pregnant female
albino mice were used in this study after be sure of
fertilization by examining the mucosal vaginas, then
they were divided into two divisions:

1-The first division where females treated
during gestation and then divided into two groups:

Group A
Control group injected with distilled water

equivalent to the drug dose and dissected at the
20th day to obtain embryos and liver specimens.

Group B
Treated group injected with a curial dose
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0.07 of “Maxipime (Goodman and Gilman, 2001)
and divided into: Sub-group (1): treated during the
first week (0-7 days) of the gestation and left to the
21st then mothers were dissected to obtain embryos.
Sub-group (2): treated during the second week (8-
14 days) of the gestation and left to the 21st then
mothers were dissected to obtain embryos. Sub-
group (3): treated during the third week (14-21 days)
of the gestation and were dissected to obtain
embryos.

2-The second division was treated during
lactation and divided into two groups:

Group C
Control mothers group injected with a dose

of distilled water equivalent to that of the drug dose.
Then embryos were taken at the ages of 7, 14 and
21 days where  liver extracted for histological
examination.

Group D
Treated mothers group treated with curial

dose from the first day of delivery to the 6th day,
then embryos were taken at ages of 7, 14 and 21
days where liver extracted for histological
examination.

Methods
1-Pregnant and lactating mothers as well

as embryos were weighed at all groups and the

number of the embryos was recorded.

2-Mothers were dissected to investigate
embryo morphologically and liver specimens were
taken from pregnant and lactating mothers as well
as embryos and infants according to the chosen
ages: For light microscopic studies, specimens were
fixed in 10% neutral formalin and the standard
procedures of dehydration, clearing and embedding
in wax were followed. They were sectioned at 3-5
µm and stained with hematoxylin and eosin (Drury
and Wallington1980). For electron microscopic
study,   parts with 1 mm² thickness fixed  in
glutaraldehyde 4 ºC for 24 h followed that washing
in the phosphate buffer (0.1 n) ,post fixation in
osmium tetra oxide 1% also dehydration and then
embedded in mixture of Epon and epon oralolite,
getting  ultra thin 70-50 nm sections picked up on
200 mesh naked copper grid. After being double
stained with uranayl acetate and lead citrate15.The
sections were examined by Philips 400 transmission
electron microscope of king Fahd Center for
research. For statistical analysis: Anova-test was
used to assess the significance of body weight
changes between control and treated mice16.

RESULTS

Effect on weight
Table (1) showed that, there is a significant

increase in embryos weight in the group treatment

Table 1: Comparing the difference of the average weight (grams) between the prenatal control
(per C20) and treated groups (per T20) at 20- days’ old gestation of rat embryos,  the postnatal

control (postC7) , treated ( post T7) feeding groups at 7-days old rat fetuses,  the postnatal
control (postC14) , treated ( post T14) feeding groups) at 14-days old rat fetuses and the
postnatal control (postC21) , treated feeding groups (post F21) at 21-days old rat fetuses

day group N Mean Std. Std.Error t Sig (p-
Deviation Mean value)

20- days    Control prenatal 22 1.9714 0.97937 0.16554 -3.487 -
20- days Treated prenatal 16 2.9302 1.36513 0.20818 -3.605 0.000*
7 –days   Control postnatal 10 9.6700 0.52504 0.6603 ——- ———
7- days Treated feeding 11 8.5000 0.32071 0.11339 2.000 0.000*
14- days Control postnatal 12 13.3167 1.82350 0.5264 - -
14- days  Treated feeding 12 15.2667 0.49604 0.14320 2.516 0.000*
21- days Control postnatal 13 15.7857 2.88642 1.09096 - -
21- days Treated Feeding 12 19.5636 0.52777 0.15913 6.329 0.000*
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during pregnancy compared with the control group,
while there was a notable decrease in body weight
in the group treatment during breast feeding which
was significantly decrease at the age of (7 – days)
while there was a significant increase in weight at
ages (14,21days).

2-Histological investigation of mother liver
during different gestation periods

The usage of Maxipime during the different
gestation periods caused pathological changes in
the liver tissue represented by enlarged and
expansion of blood vessels with stasis of red blood
corpuscles. There was also disorder in the liver

Fig. 1(A): Light micrograph of mother liver
section  treated during pregnant period (0-21)
showing irregular hepatocytes, fatty infiltration
(F) and lymphatic infiltration (arrow) (H a E x 400)

Fig. 1(B): Light micrograph of mother liver
section treated during pregnant period (0-21)

showing deformed portal spaces with
congested portal vein (BV) and lytic
connective tissue (arrow) (H&Ex100)

Fig. 1(C): Electron micrograph of mother
liver section treated during the second

period of pregnancy showed hepatocytes
with lytic cytoplasm filled with proliferated

mitochondria (M) and lipid droplets (L)

Fig. 1(D): Electron micrograph of mother liver
section treated during the second period of
pregnancy illustrated irregular nucleus (N)
with marginated heterochromatin (arrow)

and dense cytoplasm filled with proliferated
rough endoplasmic reticulum (RER)
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Fig. 1(F): Electron micrograph of mother
liver section treated during the second

period of pregnancy showed hepatic sinusoid
lined with large endothelial cell (E) and lytic

cytoplasm contained fat globules (F)

Fig. 1(E): Electron micrograph of mother
liver section treated during the second

period of pregnancy illustrated wide
Disc space with proliferating microvilli

(MV) and large Kuppfer cell (K)

Fig. 1(G): Light micrograph of mother liver
section treated during lactating period
showing deformed portal spaces with

congested blood vessel (BV) and proliferated
bile ductules (arrows). (H a E x40)

Fig. 1(H): Enlarged part from the previous
figure showing dilated hepatic sinuses (H)
with stasis of blood corpuscles(HaE x100)

architecture represented by irregular arrangement
of hepatic strands, dilated hepatic sinusoids,
congestion and odeama inside liver tissue which
stained with pale eosin. Inflammatory cells  , fat
vacuoles and extracellular fat filtrations were
observed in the hepatocytes (Fig.1-A), decayed and
necrotic hepatocytes   appeared as red spots and

deformed portal spaces with congested blood
vessels surrounded by lytic connective tissue were
recorded (Fig.1-B).

The electron microscopy study showed
change in the cell liver to oval shape with irregular
cell membrane, many fatty drops and swollen,
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plofilated mitochondria (Fig.1-C).In addition to the
increased content of the rough endoplasmic
reticulum (RER), Golgi degenerated and
fragmented. Also, more ribosomal content, irregular
nuclear envelope, margination of chromatin around
nuclear pores was recorded (Fig.1-D). Disc space
was dilated and filled with proliferated hepatocytes
microvilli and large Kuppfer cells (Fig.1-E). Also,

dilated blood sinusoids contained endothelial cells
increase in size (Fig. 1-F).

Histological investigation of mother liver during
lactation period

It was observed that liver sections were
darkly stained with eosin and showed less acute
congestion and odeama inside the tissue than that

Fig. 1(I) : Light micrograph of infants liver
section( 21- days) treated during pregnancy

period  (0-7) showing dilated blood sinusoids
(H) lined with shrinked hepatocytes filled with

lipid granules (arrows') (H a E x 400 )

Fig. 1(J): Light micrograph of infants
liver section( 21- days) treated during

pregnancy period  (7-14 ) showing thick
fibrotic capsule (arrow).  (H a E x100)

Fig. 1L(L): Light micrographs of newly born
rat liver section (21-days) after delivery from

treated mother during lactating period
showing nearly normal liver structure

(H&E x400)

Fig. 1 (K): Light micrographs of newly born
rat liver section (14-days) after delivery from

treated mother during lactating period showing
disappearance of hepatic architecture and

portal area with large congested blood vessel
(BV) (H a E x40)
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appeared during gestation.   However some sections
contained congested blood vessels with ruptured
walls and proliferated bile ductules   in the portal
spaces with abnormal structure. Kuppfer   cells
numbers were increased (Fig.1-G). The fat vacuoles
inside the hepatocytes led to change their shape
and drifting nuclei to one side of the cell. Also,
congested and enlarged hepatic sinusoids filled with
red blood corpuscles were observed (Fig.1-H).

Histological investigation of embryo liver during
gestation period

Histological investigation of liver of
embryos at (21-days) age treated in the first week
of gestation showed disorder in the liver architecture,
where the blood vessels expanded and some of
them filled with blood. Also, there was   changing in
the shape of some hepatocytes as they appeared
with ruptured cellular membranes and scattered
nuclei. Other cells contained   fat granules with
extracellular fat infiltration (Fig.1-I).

Liver of embryos at (21- days) age treated
in the second week of gestation   showed a decrease
in congestion and odeama comparing with the
previous group (first group).Also, many blood
sinusoids appeared empty from blood. At this age,
the hepatocytes still smaller in size and number with
limited fibrous regions (Fig.1-J).

Pathological changes continued in the
embryo liver sections treated through last week of
gestation with decreased effects restricted in limited
regions.

Histological investigation of embryo liver during
lactation period

It was observed that infant liver tissue of
one week age was darkly stained with eosin due to
expansion and enlargement of blood vessels
especially in the portal spaces. Most hepatocytes
contained fat vacuoles, others appeared as red
spots with enlarged hepatic sinusoids filled with
blood and lymphatic infiltration occurred.

In infant liver tissue from (14 -days)
proliferation, obvious growth in the number and size
of hepatocytes were recorded .Also, the bile
ductules increased than previous age and the portal
area with large congested blood vessel with

disappearance of hepatic architecture (Fig.1-K).

At (21- days) age (weaning age), the
adverse effects has decreased where the
histological structure of liver was nearly normal and
most hepatocytes appeared normal and arranged
in strands (Fig.1-L).

DISCUSSION

The present results showed that, there was
a significantly decrease in body weight in the group
treatment during breast feeding (7 – days).  This is
supported by (17) which stated that the Sifotaxim
drug led to decrease in embryo weight and this
decrease rises proportionately with increasing dose
and age of the fetus and he interpreted this
decrease due to the lack of fetal growth as a result
of the drug inhibiting effect on cell division18. Pointed
that there were some kinds of antibiotics stop the
cells growth in the bone marrow. Also19 found that
the antibiotics led to disorder in the cellular functions
as they play an important role in inhibition of DNA
and RNA synthesis and delayed or inhibited the cell
division. On the other hand, the results of this study
do not agree with (20) as they said that the use of a
drug Cefmiteleyn hydrochloride did not lead to
changes in weight of embryos.

This work showed that using Maxipime
during the different gestation periods; invegination
(0-7day), organs formation (7-14day), growth (14-
21days) periods led to many pathological changes
in the liver tissue of either mothers or embryos. The
most acute changes were observed during the first
and second gestation periods,  this may be due to
the direct effect of this drug when it was provided in
the first gestation period (21). These results were
in accordance with those obtained with (22) who
confirmed the incidence of fetal toxicity of some
antibiotics when give it to mice embryos at various
times during the period of invagination (1-7 days)
and organs formation (8 - 14 days) which led to the
death and deforming of many embryos inside the
uterus, also, he confirmed the passage of the drug
through the placenta and milk to the fetus where
the level of drug transmission increases with time23.

Mentioned that Cefepime group speed
odeama, odeama may be very serious because of
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a reduction in the prothrompine as a result of a
disorder in the blood platelets function and this may
explain the congestion and odeama inside the liver
tissue in mothers, embryos and infants especially
during pregnancy24 found  that some antibiotics such
as  Cefepime intervene in the process of correlation
of ribosome with  RNA, therefore, was the lack of
protein formation necessary for the formation of
hepatic lipid acceptor protein and this leads to the
inability of triglycerides to go  out of the liver and
accumulation within the cells and this explained the
presence of fat infiltration in this study  during
pregnancy and breast feeding periods  which
confirmed by (25) which stated that any material or
toxins affect the formation  of the protein responsible
for carrying fatty acids to the liver( apoproteins) ,it
would led to the accumulation of fat  special
triglyceride within the hepatocytes so, the  fat
accumulation may be caused by a disturbance  in
the transfer of fat from and to the liver. It was
observed in this histological investigation of the
young rats’ liver during lactation, that there was an
obvious decrease in the drug effect at one week
age and its restriction to limited regions at 14 days
age. At the weaning age, the liver appeared nearly
with normal structure indicating the progressive
growth of the liver and its resistance to the drug
toxicity; this is in agreement with (26).

Regarding the changes that appeared in
the liver tissue of pregnant mothers, these may be
due to the sensitivity of this phase, the hormonal
changes in female body and the reduction in the

level of natural immunity. This was obvious in the
reduction of the effects acuteness during lactation,
while they were nearly observed all over the tissue
during gestation. This observation indicates the liver
ability to resist the drug toxicity during lactation.
These results are in accordance with those obtained
by (12).  The present ultra structural results agree
with (27) who explained that the cytoplasmic
granulation in liver cells due to its increase content
from rough endoplasmic reticulum, ribosome,
glycogen particles and mitochondria28 considered
this increase is compensatory activation for protein
synthesis in liver cell. Also29 ascribed the proliferation
of Kuppfer cells for its defense activity to engulf the
lytic red blood cells as it considered defense way
against poisoning and bleeding .The swelling of
endothelial cells were due to its important role in
inflammatory reactions, also (30) agree with the
present results, where he noted an increase in
microvilli in Disc-space of mice infected with
hepatitis.

Thus it can be recommended to: not
provide Maxipime during gestation especially during
the first and second periods and not to use this
drug during lactation and to start treatment after
the 14th day of delivery.
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