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Abstract 

The current study aimed to investigate the effect of amoxicillin trihydrate 

on inducing histopathological lesions in the maternal livers and kidneys, weights of 

maternal bodies  and selected organs, as well as behavioural changes of pregnant 

mice Mus musculus. The doses were given orally from 7
th

 day till 17
th
 day of 

pregnancy. A total of 21 pregnant mice were used in this study. Animals were 

divided into three groups, 7pregnant mice/ group. Group I, was received orally 

distilled water during experimen period, while  groups II and III received 1500 and 

3000 mg/kg b.w.orally of amoxicillin trihydrate during the same period above, 

respectivelly. Histopathological examination of liver sections of group II revealed 

congestion, dilatation of the central vein, moderate infiltration of inflammatory 

cells  and sinusoids dilatation, while degeneration and necrosis of hepatocytes were 

highlighted in the group III. Kidney sections in the  group  II   showed swelling and 

degeneration of some renal tubules, as well as degeneration of glomerular cells, 

expansion of Bowman’s space  and acute swelling of the proximal tubules were 

observed in group III. Forthermore, groups II and III revealed decrease in the 

weight of maternal bodies and selected organs, both groups II ,III  showed  

behavioral changes including; isolation, irritability agrression and excessive 

movement comparing to the control group. In conclusion, using high doses of 

amoxicillin trihydrate  during pregnancy impact on maternal body in many harmful 

ways as confirmed in the current study. Thus, it seems to be important to use this 

drug after the physician consultation and knowing the prescribed doses. 

Keywords: Amoxicillin, histopathology, pregnancy, liver, kidney, mice  

 الخالصة                                                                                     
ىجفت الجراسة الحالية الى التحخي عن تأثيخ االمهكديديمين تخايييجريت عنج الجخع 

ة في ، في حث التغيخات الندجية المخضي/كغم من وزن الجدمممغم 2111و 0011
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 ،سجدا  االميات واالعاا  المختار الهزنية التغيخات ال ،اكباد وكمى الفئخان الحهامل
اعظيت الجخع فمهيا  . Mus musculusفاال عن التغيخات الدمهكية لمفئخان الحهامل

 10خج  في الجراسة الحالية است .ع الى اليه  الدابع عذخ من الحملمن اليه  الداب
 فأر حامل لكل مجمهعة. المجمهعة 7ثالث مجاميع،  ىاذ قدمت ال ،حاملفأر 

في حين سجخعت المجمهعتين  .بالما  المقظخ خالل فتخ  التجخبةاالولى  سجخعت فمهيا 
/كغم من وزن الجدم من عقار ممغم 2111و 0011الثانية و الثالثة  بالجخع 

ريت خالل نفذ الفتخ  المحكهر  في اعاله . اعيخ الفحص االمهكديديمين تخايييج
، ارتذاح معتجل يج المخكدي احتقان وتمجد الهر  الندجي لمقاطع الكبج لممجمهعة الثانية

ايا الكبجاية في حين لهحظ التنكذ والنخخ في الخال ،ايا االلتيايية وتهسع الجيبانياتلمخال
ذ ة لممجمهعة الثانية تهر  وتنك. اعيخ الفحص لمقاطع الكميفي المجمهعة الثانية

تنكذ  ،هر  الحاد لبعض النبيبات الكمهيةبعض النبيبات الكمهية ،في حين لهحظ الت
وزن  عالو  عمى ذلك لهحظ انخفاض في .الايا الكبيبية  وتهسع فدحة يهمانالخ

مجمهعتين االولى والثانية فاالعن، تدجيل في الاالميات واالعاا  المختار   
الحخكة مقارنة مع مجمهعة : االنعدال، التييج، العجوانية، فخط ية تامنتتغيخات سمهك

، ان استعمال الجخع العالية من االمهكديديمين تخايييجريت خالل يحا ندتنتجل .الديظخ 
هصمت اليو سجدم اال  وبعج  طخائق ضار  كما تيؤثخ عمى  مكن انالحمل من الم

 خجا  ىحا العقار تحت استذار  طبيةيتم است ، يبجو من الميم انبيحاو الجراسة الحالية. 
  . مع التعخف عمى الجخع المهصهفة

  الكممات المفتاحية :امهكديديمين ، امخاض الندج ، الحمل ، كبج ، كمية ، فئخان
1. Introduction  

Amoxicillin, is a prescription antibiotic, belong to a class of medication called 

penicillins (Beta-Lactam family antibiotic). Due to its high potency, amoxicillin can be 

used in the treatment of infectious diseases including; Otitis media, skin infections and 

Lyme illness which are caused by specific bacteria [1 , 2]. In the early 1970’s, 

amoxicillin is first introduced in the UK as an antibacterial agent for oral administration 

[3]. Amoxicillin is known by several names that differ from country to another, where it 

is known as BAN in the UK and in the USA known as USAN, whilst in Australia 

known as AAN [4]. Amoxicillin is synthetically manufactured in two forms, the first 

one is amoxicillin trihydrate, which is available as tablets, regular capsules and syrups 
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for oral usage, and the second form is amoxicillin sodium salts which is used for 

intravenous injection [5]. As like as most of drugs, administered amoxicillin is 

metabolized by liver, filtered by kidney and excreted into the urine [6]. Despite the 

benefits of amoxicillin treatment, many medical reports mentioned to its harmful effects 

during long term usage which can increase during pregnancy [7]. Recently, it is clearly 

confirmed that the   physiological changes which occur during pregnancy can modify 

the pharmacokinetics of drugs by which may reduce the safety of drugs and became 

more toxic, so this may have direct effect on maternal liver and kidney as they known as 

the main contributors in metabolism and excretion of drugs, respectively [8].  

There were many studies referred to the toxic effects of amoxicillin especially 

during pregnancy and the main maternal organs that affected including; liver, kidney 

and brain.  The drug affects the fetus severely at high doses, but this extends to the 

mothers bodies as well [9, 10, 8]. It has been shown that short and long term treatment 

of amoxicillin during pregnancy can impact on the weights of the mother and fetus [11]. 

Furthermore, High doses of most B-lactam antibiotics can interfere with brain function 

and impact on rodent behavior. For example, high doses of neomycin may cause an 

increase in the mice nervous excitement, but not locomotor activity [12], while 

administration the mice with ampicillin for 6 weeks caused increase of immobility and 

enhance anxiety and administration of mice with cephoperazone lead to decrease in 

movements and impairs recognition memory [13]. 

Although several decades of wide usage of amoxicillin, its safety in individuals, 

especially in pregnancy cases is poorly understood, thus this study was established to 

find out the impact of amoxicillin at 1500 and 300 mg/kg b.w. doses from 7
th

 till 17
th

 

day of pregnancy on the histology of the maternal liver and kidney, weight changes in 

both maternal body and selected organs as well as behavioral profile of pregnant mice 

Mus musculus. 

 

2. Materials and methods  

2. 1. Animals husbandry  

Twenty one (21) pregnant mice Mus musculus were enrolled in the current study (a 

middle aged mouse from 8-14 weeks, weight between 27-30 gm). The aminals that used 

in this study bought from the college of Veterinary medicine/ University of Mosul/ 

Mosul, Iraq, and the mice were kept at the animal house of Department of Biology/ 

College of Education for Pure Science/ University of Mosul in asutible plastic cages 

which provided with free access to food (pellets) and tap water at 23±3 °C and exposed 

to a natural light-dark cycle. The mice females were mated with males (3 females:1 

male/cage). Vaginal plug was considered as a marker for mating and this day confirmed 

as a zero day [14]. All animals were sppourted with a special humanity care during the 

study period.  

2. 2. Antibiotic preparation  
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Amoxicillin trihydrate (a-amino-p-hydroxybenzyl penecillin) was used in the 

current study with a chemical formula C16H19N3OS. Physically, the drug appears in 

the form of white to a white off cloured powder [6]. The drug used at two doses 

including; 1500 and 3000 mg/kg b.w. These doses were prepared by dissolving each 

concentration in 5 ml of distilled water. The volume of the given doses were 0.13-0.15 

ml depending on the animal weight. The studied doses had been chosen depending on 

the LD50 of amoxicillin in mice which is 5000 mg/kg b.w. The drug was administered 

to the mice  orally . Amoxicillin that tested in the current study was in the form of 500 

mg/kg capsules manufactured by Bristol laboratories Ltd., Bristol House, Unite 3. Canal 

Side, Northbridage Road, Berkhamsted Hertfordshire, United Kingdom (info@ bristol. 

labs. co.uk). 

2. 3. Experiment design  

At the 7
th

 day of pregnancy, the mice were divided into three groups (7 mice/group) 

as the following; group I (control group); the pregnant mice were orally administered 

with distilled water from the 7
th

 till 17
th

 day of pregnancy. In group II and group III, the 

pregnant mice were orally administered with 1500 and 3000 mg/kg b.w. from 7
th

 till 

17
th

 day of pregnancy, respectively.  

2. 4. Specimens preparation  

After last dose on 17
th

 day of pregnancy, pregnant mice were prepared for 

dissection and histological sampling. Following the dissection process of mice, liver and 

kidney were removed, weighted, washed with distilled water and fixed with 10% 

formalin for 48 hr. The specimens of liver and kidney were routinly processed and 

stained with Delafield’s Hematoxyline-Eusin and mounted with D.P.X. [15]. All 

sections were examined using light microscope and photographed with a digital camera 

(Sony, Japan) connected to an optical lens.  

2. 5. Data analysis  

The data of body and organ weights were expressed as mean±standard deviation. 

The data were statistically analyzed using one-way analysis of variance (One-way 

ANOVA) with Dunnett’s test (multiple comparison procedure) were used to compare 

the means of both experimental groups II and III with the mean of group I. The recent 

data was statistically evaluated using GraphPad Prism5 v5.0 software (GraphPad 

Software, Inc., San Diego, California, USA). The data variation was considered as 

statistically significant at probability value (p<0.05).  

 

3. Results 

3. 1. Light microscopic observations of the liver of the pregnant mice 

Microscopic examination of liver sections of control group revealed normal   

histological architecture of maternal live, including;  nomal central vein and normal 

features of hepatic parenchymal cells (Fig. 1). The histopathological examation of the 

liver of the pregnant mice that gevin amoxicillin orally at the dose of 1500 mg/kg b.w. 

mailto:info@bristol.labs.co.uk
mailto:info@bristol.labs.co.uk
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from 7
th

 till 17
th

 day of pregnancy showed severe histological injuries characterized by 

congestion and dilatation of the central vein and moderate infiltiration of inflammatory 

cells which were seen near the wall of expanded central vein (Fig. 2). Additionaly, 

sinusoids dilatation with degenerative alterations of hepatocytes had been highlited 

(Fig.3). The lesions were increased as the dose of amoxicillin increased. The central 

vein damage represented by severe congestion and dilatation at the dose of 3000 mg/kg 

b.w. of amoxicillin with increase of hepatocytes degeneration was observed (Fig. 4). 

These alterations were accompanied by moderate perivascular infiltration of 

inflammatory cells in the portal area (Fig. 5). Furthermore, ballooning degeneration and 

necrosis of hepatocytes  were also observed (Fig. 6). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1: Cross-section of liver from control 

pregnant mouse Mus musculus showing 

intact central vein (C) with other normal 

histological features (H&E, 100X). 

Fig.2 Cross-section of liver from pregnant 

mouse Mus musculus that orally 

administered with 1500 mg/kg b.w. of 

amoxicillin trihydrate  from 7
th

 till 17
th

 

day of pregnancy, showing central vein 

dilatation (thick arrow) and congestion 

(C) with moderate infiltration of 

inflammatory cells (thin arrow) located 

next to the central vein wall (H&E, 

100X). 
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Fig.3 Cross-section of liver from pregnant 

mouse Mus musculus was orally 

administered with 1500 mg/kg b.w. of 

amoxicillin trihydrate  from 7
th

 till 17
th

 day 

of pregnancy, showing sinusoids dilatation 

(thin arrows) and degenerative changes 

(thick arrows) in  hepatocytes (H&E, 

400X). 

Fig.4 Cross-section of liver from 

pregnant Mus musculus was orally 

administered with 3000 mg/kg b.w. of 

amoxicillin trihydrate  from 7
th

 till 17
th

 

day of pregnancy, showing severe 

congestion (thick arrow) and dilatation 

of central vein (thin arrow) with an 

increase of hepatocytes degeneration 

(circle)  (H&E, 100X). 

 

  

 

 

 

 

 

 

 

 

 

 

Fig.5 Cross-section of liver from 

pregnant mouse Mus musculus was orally 

administered with 3000 mg/kg b.w. of 
amoxicillin trihydrate  from 7

th
 till 17

th
 

day of pregnancy, showing moderate 

 

Fig.6 Cross-section of liver from pregnant 

mouse Mus musculus were orally administered 

with 3000 mg/kg b.w. of amoxicillin trihydrate  

from 7
th

 till 17
th

 day of pregnancy, showing 

congested central vein (C), ballooning changes 
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infiltration of perivascular inflammatory 

cells (thick arrow) in the portal area  

(H&E, 100X). 

of some hepatocytes (thick arrow) and with 

necrosis of most hepatocytes (thin arrows)  

(H&E, 400X). 

 

3. 2. Light microscopic observations of the kidney of the pregnant mice 

Microscopic examination of the kidney sections of control group indicated normal 

histological features  of the kidney (Fig. 7). Light microscopic examination  of kidney 

from pregnant mice that orally administered with 1500 mg/kg b.w. of amoxicillin 

showed swelling of some proximal tubules and necrotic feature of the lining epithelium 

of the renal proximal tubules (Fig. 8). Moderate infiltration of inflammatory cells and 

degeneration of some epithelial cells that line renal tubules were demonstrated (Fig. 9). 

Light microscopic examination  of kidney from pregnant mice that orally administered 

with 3000 mg/kg b.w. of amoxicillin at the same period above showed detectible 

histopathological lesions represented by degeneration of glomerular cells and epithelial 

cells that line the proximal tubules. Furthermore, karyolysis of some renal tubule cells 

nuclei and expansion of Bowman’s space were reported (Fig. 10). Additionally, 

microscopic examination of kidney sections from mice administered with 3000 mg/kg 

b.w. also showed severe alterations in the kidney tissue including; acute swelling of 

renal tubules, necrosis of renal tubule cells, pycnosis   and karyolysis of many renal 

epithelium cells   nuclei (Fig. 11) 
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Fig.7: Cross-section of kidney from 

control pregnant mouse Mus musculus 

showing normal histological features 

(H&E, 100X). 

Fig.8: Cross-section of kidney from 

pregnant mouse Mus musculus was orally 

administered with 1500 mg/kg of 

b.w./day of amoxicillin trihydrate from 

7
th

 till 17
th

 day of pregnancy, showing 

degeneration of some proximal tubules 

(thin black arrow) and necrosis (arrow 

head) of most renal tubules epithelium 

(H&E, 400X). 

 

 

 
 

 

 

 

 

 

Fig.9: Cross-section of  kidney from 
pregnant mouse Mus musculus was orally 
administered with 1500 mg/kg of b.w. of 
amoxicillin trihydrate from 7

th
 till 17

th
 

day of pregnancy, showing congestion 
(C) and moderate infiltration of 
inflammatory cells (thick arrow) in the 
renal tissue and degeneration of some 
epithelial cells that line renal tubules (thin 
arrows) (H&E, 400X). 

Fig.10: Cross-section of  kidney from 
pregnant mouse was orally administered 
with 3000 mg/kg of b.w. of amoxicillin 
trihydrate from 7

th
-17

th
 day of pregnancy, 

showing degeneration of glomerular cells 
(black arrow head), many cells of 
proximal tubules epithelium (thick black 
arrow),karyolysis (blue arrow head) and 
expansion of Bowman’s space(arrow 
with two heads) (H&E, 400X). 
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Fig.11: Cross-section of kidney from 

pregnant mouse Mus musculus was orally 

administered with 3000 mg/kg of b.w. of 

amoxicillin trihydrate  from 7
th

 till 17
th

 

day of pregnancy, showing acute  

swelling of the renal tubules (thin black 

arrow), necrosis of renal epithelial cells 

(thick black arrow), pyknosis (red arrow) 

and karyolysis (blue arrow) (H&E, 

400X). 

 

3. 3. Effect of amoxicillin trihydrate on the pregnant mice behavior 

For investigating behavioral disturbances that associated with antibiotic abuse, 

amoxicillin-treated pregnant mice were underwent to daily observations during 

amoxicillin exposure period (from 7
th

 day till 17
th

 day of pregnancy) and continued for 

one week after last dose of antibiotic administration. The behavioral changes were as 

the following; excessive movement and nervousness were reported particularly in group 

II (1500 mg/kg b.w.) after 10 min of amoxicillin administration. Additionally, 

convulsions, irregular movement of limb and truculence were markedly observed in 

group III (3000 mg/kg b.w.). 

3. 4. The effect of amoxicillin on the weights of body and selected organs  of 

pregnant mice  

To investigate the influence of amoxicillin on the weight of maternal body and 

studied organs (liver and Kidney), the pregnant mice from three groups I, II, III were 

weighted in the 7
th

 day, before amoxicillin had been given, then the body weights 

remeasured on the 17
th

 day of pregnancy. The findings of the current study indicated 

noticeable decrease in body weight in both groups II and III comparing to group I 

(control group). The loss of body weight in amoxicillin-treated pregnant mice was dose-

dependent manner (Table 1). Furthermore, investigation of amoxicillin effectiveness on 

the maternal liver and kidney weights was as follows; the organ weights of pregnant 

mice on the 17
th

 day were measured. The findings of current study indicated dose-based 

loss in the liver and kidney weights in both group II and III compared to control group. 

The loss of weight was only significant in body and kidney (p < 0.05) on the 17
th

 day of 

pregnancy at 3000 mg/kg b.w. (Table 1).  

Table 1: Shows the effect of different doses of amoxicillin trihydrate on weight of whole 

body, liver and kidney during pregnancy.  

                                
Mean±SD 
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Parameters 

Control 

(n=7) 

1500 mg 

(n=7) 

3000 mg 

(n=7) 

body weight on 7
th

 day 25.97±0.50 25.47±1.04 25.81±0.55 

body weight on 17
th

  day 30.38±0.63 29.01±0.95 28.02±0.96 * 

    

liver weight on 17
th

 day 2.04±0.22 1.68±0.58 1.35±0.59 

kidney weight on17
th

 day 1.56±0.07 1.28±0.19 1.08±0.13 * 

-The loss of weight was only significant in the body and kidney on the 17
th

 day of 

pregnancy at 3000 mg/kg b.w. * p < 0.05 (compering to control group).  

 

4. Discussion 

In the present study, light microscopic examination of the liver sections from 

pregnant mice that treated orally with different doses including; 1500 and 3000 mg/kg 

b.w. of amoxicillin trihydrate during from 7
th

 till 17
th

 day of pregnancy showed 

remarkable histopathological lesions at both doses. At 1500 mg/kg b.w., congestion of 

central vein, dilatation of sinusoids, infiltration of inflammatory cells with hepatocytes 

degeneration were noticed, whilst at 3000 mg/kg b.w., lesions such as perivascular 

infiltration of inflammatory cells in the portal area, ballooning  degeneration and 

necrosis of hepatocytes were observed. The findings of the current study were similar to 

that previously reported [16, 17, 18, 19]. Furthermore, the current findings of 

histopathological lesions in the liver and kidney of amoxicillin-treated mice were 

comparable to that obtained by [20]. The histopathological effects of amoxicillin in 

individuals and rodents especially during pregnancy may associate with induction of 

oxidative stress by reactive oxygen species formation including; superoxide anion (O
-
), 

hydrogen peroxide (H2O2) and hydroxyl radical (OH
-
), where they are known as main 

contributors in destruction of cellular proteins, lipids and genetic materials [21, 22]. The 

liver histopathological changes in current study were some what similar to that obtained 

by Al-Khafaji and Al-Sultany  [23].  
The examination of kidney sections  showed swelling of the proximal tubules, 

moderate infiltration of inflammatory cells, necrosis of renal tubules as well as 

expansion of Bowman's space, pyknosis and karyolysis of renal epithelial nuclei and 

degeneration of glomerular cells, were reported at 1500 and 3000 mg/kg b.w.   The 

recent findings are consistent with the data obtained previously [20, 21, 24, 25], which 

they all confirmed that using high doses of amoxicillin during pregnancy induce various 

lesions in the kidneys of human and rodents. As well as the recent findings were 

contrary to what  indicated by some previous studies [26, 27]. Since  the most of drugs 

pass through the kidney to be excreted, drug dosing adjustment is essential to avoid the 

therapeutic failure of kidney, which can occur in patients receiving high doses of 

numerous antibiotics and drugs [28]. Additionally, renal damage that occurred at high 

doses of amoxicillin in the recent study may be related to disturbance in the regulation 
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of enzymatic and non-enzymatic anti-oxidant systems which represents as protective 

barriers in the body leading to induce oxidative stress in the kidney tissues [29]. 

Moreover, the current data indicated abnormal behavioural changes in the pregnant 

mice from both groups II and III, where they showed excessive movement, nervousness, 

irregular movement of  the hind limb, convolution and truculence. Those behavioural 

changes in the amoxicillin given-mice at doses 1500 and 3000 mg/kg b.w. in the current 

study may be due to imbalance in the neurotransmitter levels by which cause 

enhancement of oxidative stress in the brain cells leading to neurotoxicity that 

significantly contributed to behavioral disorders [30], or may due to the ability of some 

antibiotics (penicillin family) to trigger the changes in the biochemistry of brain and 

blood-brain barriers causing behavioral alterations [31]. Furthermore, the convulsions in 

groups II and III mice may have occurred  due to increase in the concentration of 

glutamate in the brain cells by amoxicillin, as well as the aggression or truculence may 

associate with increase in the levels of cytokines in a particular area of brain that located 

in the frontal cortex, where this area that control on numerous behavioral features [30].   

The current findings revealed that the loss in the maternal body weight was only 

significant (p<0.05) at 3000 mg/kg b.w., which is comparable to the data obtained by 

some studies [9, 32, 33].  The current data  was  differed from  some previous results 

[34, 35, 36].  The current findings may be due to reduce of intestinal microbiota 

population by high dose of antibiotic which may cause decrease in microbe-induced 

obesity [37], while low doses of antibiotic can lead to weight gain [38]. Additionally, 

reduction of maternal liver weight in both groups II and III were partially agreed with 

the data obtained by Thiim and Friedman [39], where they found an increase in the liver 

weight of female rats with decrease in liver weight of male rats following administration 

with 200, 500 and 2000 mg/kg b.w. for 26 weeks. The reduction of liver weight of rat, 

cat and dog following administration with 500 mg/kg b.w amoxicillin for 21 days were 

confirmed previously [40]. This reduction of liver weight in amoxicillin-treated animals 

may be associated with disturbance of gastrointestinal flora which involve in altering 

some related metabolic pathways [31]. Moreover, a significant low kidney weight 

which was reported in the current study in pregnant mice treated with 3000 mg/kg b.w. 

of amoxicillin is comparable to that indicated by Thiim and Friedman [39] in male rats. 

Such results may be due to that amoxicillin induces oxidative stress in kidney of rats (or 

may in all rodents) and perturbed Ca
+2

 homeostasis due to generation of free radicals 

which may impact on the histological composition of the kidney and that may be 

explain the reduction in their weight in the recent study [41].   

 

5. Conclusion 

Collectively, although some antibiotic like amoxicillin was generally considered as 

a safe drug during pregnancy, our data indicated that excessive use and high doses of 

amoxicillin in pregnancy cause loss of weights; in the maternal bodies, livers and 

kidneys, disturbance in the structure of some maternal organs which may impact on 
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functions of mentioned organs. Thus, usage of amoxicillin particularly during 

pregnancy should be under specific medical supervision.  
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