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 ABSTRACT  
Paracetamol, pregnancy, liver, 

kidneys. 

 Although paracetamol is the first-line treatment for pain and fever during 

pregnancy, there are doubts about the safety of its use during this period. 

Therefore, this study aimed to evaluate the effect of paracetamol on the 

liver and kidneys histologically and functionally during pregnancy in 

laboratory mice. Twenty pregnant mice were used, which were divided into 

four groups, in each group five mice. Group I was the control, while group 

II pregnant mice received the drug at a dose of 0.18 mg/25 gm., group III 

animals were treated with 0.7 mg/25 gm. of the drug, and finally VI mice 

received a dose of 1.4 mg/25 gm. The drug was given orally from the sixth 

to the eighteenth day of pregnancy. The results of biochemical analyzes 

recorded a significant increase in the levels of hepatic and renal parameters 

in the serum of all paracetamol -treated mice compared to the control group. 

Histological examinations showed the occurrence of several hepatic and 

renal tissue lesions and at a higher rate in group IV which was characterized 

by the presence of degenerative change in the liver tissue that was not 

diagnosed in the other doses. The study concluded that the pharmacological 

doses of paracetamol during pregnancy are not safe enough and need more 

caution when used during pregnancy. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Paracetamol, also referred to as acetaminophen, is the main active metabolite of acetanilide and phenacetin 

and is one of the most common and widely used drugs in the world for the treatment of pain and fever [1], 

[2]. It is also used to relieve muscle and joint pain, relieve pain associated with colds and flu, and relieve back 

pain [3]. It is in the form of a white crystalline powder, bitter in taste, soluble in water and alcohol [4]. The 

recommended therapeutic dose for adults is 500 mg, and the maximum dose is 4000 mg/day. Take two tablets 

every six hours a day [5], [6]. Although the exact mechanism of action of this drug is not fully understood, it 

is believed that the way Paracetamol works is different from other pain relievers, because its action is in the 

brain due to its effectiveness on the thermoregulatory centers in the hypothalamus in the central nervous 

system through its inhibition of prostaglandins [7]. It was recently discovered that the effectiveness of 

paracetamol in reducing temperature and removing pain is due to its activation of the Cox-3 enzyme located 
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in the spinal cord and brain without causing damage to the gastrointestinal tract [8]. New evidence has 

recently emerged revealing that APAP medication during pregnancy may be associated with poor results, 

which calls into question the safety of using this drug during pregnancy [9]. The aim of the study is to identify 

the histological and functional changes that may be caused by pharmacological doses of Paracetamol in the 

liver and kidneys of pregnant laboratory mice. 

 

2. MATERAILS AND METHODS 

 

2.1 Animals and experiment design 

In this study, 20 pregnant female mice were used, their ages were between 12 and 16 weeks, with an average 

weight of (25±2) g, obtained from the Center for Drug Control and Research in Baghdad, as well as the 

College of Veterinary Medicine, Tikrit University, and all mice were in good health. The animals were 

subjected to appropriate laboratory conditions in terms of ventilation, temperature, and regular light cycle, 

and were given their own ration and water. Females were isolated in the evening with males for the purpose 

of mating and pregnancy was diagnosed in the morning by the presence of the vaginal plug. The day in which 

fertilization took place was considered zero of pregnancy and the following day it’s the first day [11]. 

Paracetamol was used in the form of tablets manufactured by the Samarra Pharmaceutical Company traded 

in pharmacies and health centers, and each tablet contains a concentration of 500 mg of the drug. The 

approved concentrations in this study were prepared according to a previous method [12]. The mice were 

dosed orally from day (6 ˗18) of pregnancy and were administered in the morning and once a day. The 

pregnant animals were divided into four groups, five in each, as shown in table (1). 

 

Table 1: Experimental groups of pregnant mice with treatment doses. 

Groups Treatment doses 

I Pregnant mice were not given any treatment, only for control. 

II Animals were dosed with 0.18 mg / 25 gm. of Paracetamol. 

III  Females were provided with 0.7 mg / 25 gm. of Paracetamol. 

IV  Pregnant were received 1.4 mg / 25 gm. of Paracetamol. 

 

2.2 Biochemical analysis 

Pregnant mice were anesthetized on the eighteenth day of gestation before birth with Chloroform. The skin 

of the abdomen was incised longitudinally, blood was obtained by cardiac puncture and placed in tubes 

without anticoagulant, and then the blood was separated in a centrifuge for 15 minutes at a speed of 3000 

cycles / minute in order to obtain the serum to measure the biochemical parameters. The following serological 

parameters were estimated: alanine aminotransferase (ALT), alkaline phosphate (ALP), creatinine (CR), and 

urea (UR).  

 

2.3 Histological examination 

The organs, liver and kidneys, were removed and placed in 10% formalin for 24 hours. The tissue sections 

were prepared according to a previously described method [13]. The samples were examined using an optical 

microscope and the photographs were taken with the Acer Iconia -W4 camera. 

 

2.4 Statistical analysis 

 Using SPSS version 25 software, all data were analyzed, and they were expressed by means ± standard 

deviation. A one-way analysis of variance (ANOVA) test was conducted followed by Duncan's Multiple 
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Range test to determine the significant differences at a probability level (P≤0.05). 

 

3. RESULTS 

 

3.1 Estimation of the effect of Paracetamol on some biochemical parameters 

The results of the current study, as shown in Table (1), showed a significant increase at P≤05 in the activity 

of ALT and ALP enzymes in the serum of pregnant mice treated with Paracetamol compared to the control 

group. The results showed a significant increase in the level of ALT in the IV-treated group, which amounted 

to 56.7±14.9 compared to the control group, which amounted to 22.67±1.14. The highest significant increase 

in ALP level was also recorded in the same group, which was 108.84±8.77 compared to the control group, 

which was 52.81±6.57. 

 

Table 2: Effect of Paracetamol dosing on some biochemical parameters in pregnant mice. 

Experiment groups Parameters 

IV III II I 

56.7±14.9 a a 54.77±4.77 51.14±5.64 a 

 

c 22.67±1.14 ALT (U/L) 

108.84±8.77 a ab 92.38±4.7 69.48±4.49 bc 

 

c 52.81±6.57 ALP (U/L) 

60.14±3.63 ab 52.52±6.55 c 50.34±1.45 cd 

 

ef 25.81±6.7 dl)/mg)Urea  

1.35±0.26 b 1.31±0.14 b 1.25±0.11 b 

 

c 0.8±0.15 Creatinine (mg/dl) 

 

On the other hand, a significant increase in the serum levels of urea and creatinine was observed in the animals 

treated with Paracetamol compared to the control group. The highest levels of urea and creatinine were in the 

IV group of mice (60.14 ± 3.63, 1.35 ± 0.26 respectively) compared to the control group (25.81 ± 6.7 , 0.8 ± 

0.15 respectively). 

 

3.2 Histopathological changes 

The liver of pregnant mice from the control group demonstrated the normal structure of the central vein, 

hepatocytes, sinusoids, and Kupffer cell (figure 1). While some tissue lesions were seen in the liver of 

pregnant mice treated with a dose of 0.18 mg /25 gm. of paracetamol in group II, as the wall of the central 

vein had ruptured and inflammatory cells infiltrated around it, and focal necrosis occurred in some liver cells 

(figure 2). Whereas in group III at a dose of 0.7 mg/25 g of drug, sclerosis appeared in the bile duct surrounded 

by infiltration of inflammatory cells and fibroblasts, cell necrosis, intravascular lysis of red blood cells and 

enlargement of the vessel wall were also observed (figure 3). In the last group IV at a dose of 1.4 mg/25 g, 

an increased accumulation of inflammatory cells around the blood vessels was observed with rupture of its 

wall, rupture of nuclear material, distension of some hepatocytes, and presence of eosinophils, a degenerative 

change that was not diagnosed in the other three treated groups (figure 4). 
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Figure 1: Section of mouse liver from the control (group I), showing the normal composition of the central 

vein (CV), hepatocyte (HC), sinusoidal (S), and Kupffer cell (KC). H&E 400X. 

 

 
Figure 2: Section of a paracetamol-treated mouse liver (group II), presenting infiltration of inflammatory 

cells (IL), rupture of wall (RP), and focal necrosis (FN). H&E 400X. 

 

 
Figure 3: Section of a paracetamol-treated mouse liver (group III), represents the effect of drug on bile 

duct(BD), fibroblast (F), hemolysis (He), inflammatory cell infiltration (IL), necrosis(N), and thicken wall 

of blood vessels (TW) H&E 400X. 
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Figure 4: Section of a paracetamol-treated mouse liver (group IV), appearances aggregation of 

inflammatory cells (AI), eosinophilic (ESC), Karyorrhexis (Krr), swelling hepatocyte (SH), and thickened 

wall of blood vessels (TW). H&E 400X. 

 

As for the kidney tissue in the control group, the glomeruli, Bowman's capsular space, and the convoluted 

tubule were seen normally without any lesion (figure 5). While in the tissues of the kidneys of pregnant mice 

treated with Paracetamol in group II, thickening of the blood vessel wall, infiltration of inflammatory cells in 

the tissue, degeneration of urinary tubule cells, the presence of casts in some of them, and rupture of some 

glomeruli and tubules were observed (figure 6). 

 

 
Figure 5: Section of a mice kidney tissue from the control group (group I), represents glomerulus (G), 

Bowman's capsular space (CS), and convoluted tubular (CT) .H&E 400X. 

 

 
Figure 6: Section of treated renal tissue within group II displays casts(C), degeneration(D) of inflammatory 

cells(IL), vascular wall thickening(TW), and Vacation (V) .H&E 400X. 
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Figure 7: section of group III treated renal tissue displays glomerulus atrophy (AG), inflammatory cells 

(IL), necrosis (N), thickened vascular wall (TW), and vaculation (V). H&E 400X. 

 

 
Figure 8: A section of renal tissue from a group IV treated mouse showing congestion (CON), degeneration 

(D), glomerulus damage (DG), fiber cell (F) thickened vascular wall(TW), vacation(V), and necrosis(N). 

H&E 400X. 

 

As for the mice in the treatment group III, they showed necrosis in the urinary tubules, atrophy in the size of 

the glomerulus, edema, thickening of the wall of the blood vessel with infiltration of inflammatory cells 

(figure 7). The drug administration to mice in group IV led to congestion of the blood vessel and thickening 

of its walls, the appearance of fibroblasts, degeneration and necrosis of some cells of the urinary tubules, the 

destruction of the glomerulus, while some other glomeruli appeared large in size (figure 8). 

 

4. DISCUSSIN 

The primary toxicity of paracetamol is the result of the drug metabolism in both liver and extra-hepatic tissues. 

When taken in safe doses, about 95% of it is combined as glucuronide and sulfate. The rest is oxidized to 

form receptors that couple with glutathione stored in the liver to form mercapturic acid, which is excreted in 

the urine. By the kidneys, a small amount of the drug is converted by hepatic cytochrome P450 to N-acetyl-

p-bezoquinoneimine (NAPQI). To the P450 Cytochrome system for the production of NAPQI, this leads to 

depletion of glutathione stores in the liver. When glutathione depletion reaches a critical level, NAPQI 

interacts with cellular structures and leads to cell injury and death [13], [14]. The observed elevation in the 

level of liver function enzymes in treated mice was attributed to the deterioration to the cellular structure of 

the liver, and thus caused the release of enzymes into the circulation after cellular damage, which indicated 

the development of hepatotoxicity [15], [16]. Histologically, paracetamol in doses of different concentrations 

caused many tissue lesions in the liver of pregnant rats, where it was found that inflammatory cells infiltrated 

and swollen liver cells were observed, and this is consistent with what [17] found in his study on the protective 

effects of olive oil against paracetamol-induced liver toxicity in albino rats, where it was noted that most of 

the liver cells had degeneration and swollen appeared. It also agrees with [18], where they found that high 

doses of the drug (250 mg/kg) lead to severe liver damage and extensive infiltration of inflammatory cells. 

 

As the cells that have been damaged by toxic substances secrete chemotactic factors that attract white cells 

such as neutrophils to defend the body, and it is also a prominent response of the body tissues in the face of 

harmful effects [19], [20].The cause of hepatocyte swelling may be due to the effect on the effectiveness of 

the sodium-potassium pump, as it leads to potassium loss and sodium retention inside the cell, allowing water 

to enter the cell as a result of the increase in osmotic pressure inside it and thus its swelling [21]. Among the 

results, it was proven that there is a decomposition of red blood cells inside the blood vessels, and this may 

be due to the interactions taking place between toxic compounds and glutathione, forming compounds that 
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lead to the decomposition of red blood cells [22]. On the other hand, an increase in urea and creatinine levels 

was observed in the serum of treated pregnant rats. This increase may be associated with pathological cellular 

changes in the tubules and glomeruli resulting from oxidative stress in renal tissues [23]. Excess oxidation of 

lipids in cell membranes, accompanied by an increase in the production of free radicals, which causes 

significant damage to cellular structures and leads to a change in the surface area of the filtration, which 

reduces glomerular filtration and thus to the accumulation of urea and creatinine in the blood [24]. The 

disorder of kidney function was accompanied by many tissue lesions in the kidneys of pregnant mice treated 

with paracetamol, as oxidative stress works on the formation of free radicals that lead to the shedding of some 

cells in the lumen of the tubules as a result of an interaction between antioxidants and free radicals, causing 

damage and destruction of the renal blood vessels, which causes bleeding and necrosis of the renal tubules 

[25]. 

 

5. CONCLUSIONS 

Pharmacological doses of paracetamol during pregnancy are not completely safe, as the results of this study 

proved the presence of functionally and histologically harmful effects on both the liver and kidneys, and 

recommended further future studies involving other organs and tissues. 
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