
 

 

 

 

 

289 

REDVET - Revista electrónica de Veterinaria - ISSN 1695-7504 

Vol 23, No. 3 (2022) 

http://www.veterinaria.org 

Article Received: 10 April 2022; Revised: 05 May 2022; Accepted:  30 May 2022; Publication: 27 

August 2022 

Histological and Biochemical Changes Associated with Targeting of 

Adrenergic B3 receptor 

 

Entedhar K. Hussain1, Saraa H. Barsoom2, Khesar H. Khalil3, Ghayth M. Abdulrazzaq4* 
1Department of Medical Laboratory Sciences, College of Medicals and Applied Sciences, Charmo University, 

Chamchamal, Iraq. 
2Department of Clinical Biochemistry, College of Health Science, Hawler Medical University, Erbil, Iraq. 
3Department of Anatomy, Histology & Biology, College of Medicine, University of Duhok, Duhok, Iraq. 
4Department of Pharmacology and Toxicology, College of Pharmacy, University of Mosul, Mosul, Iraq. 

*ghayth.abdulrazzaq@uomosul.edu.iq 

 

Abstract  

Overactive bladder (OAB) is regarded as a combination of symptoms associated with the urgency of urination, 

urinary frequency, with or without incontinence and nocturia which tends to increase with age in both males and 

females. Through this study, we aim to analyze the changes in liver enzymes and hepatic tissue histology after 

the use of mirabegron for three months. A double-blinded randomised control trial was held on the sample size 

of 10 rats which were divided into two groups, a controlled group and a mirabegron induced for three months. 

NaCl was used as a placebo. Biochemical analysis of liver enzyme was done through a blood sample taken from 

the femoral nerve followed by a histopathological examination. Glutamic oxaloacetic transaminase (GOT) level 

of the controlled group was 105 U/L which was reduced to approximately 87 U/L on the other hand, in the case 

of mirabegron induced group the levels reduced from 122.5U/L to 90 U/L, glutamic pyruvic transaminase (GPT) 

remained constant on controlled group 27U/L meanwhile in case of mirabegron group the level fell from 34U/L 

to 19U/L. the serum level of alkaline phosphates remained the same in the controlled group i.e. 300U/L but a 

reduction has been found in the mirabegron group from approximately 375U/L to 310U/L. These results indicate 

mirabegron as the best choice of drug for OAB with the hepatoprotective mechanism of action with better 

efficacy and tolerability. 
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Introduction  

Overactive bladder (OAB) is regarded as a combination of symptoms associated with the 

urgency of urination, urinary frequency, with or without incontinence and nocturia which 

tends to increase with age in both males and females (Coyne et al., 2002). Urge syndrome and 

urgency frequency syndrome are also interchangeable terms which can be used to state the 

following symptoms in the absence of any other associated pathological condition such as 

infections (Lee et al., 2013). Frequency is characterized by more than seven voids per day, 

nocturia is more than one void per night and incontinence is defined as the unintentional 

leakage of urine (Gerig et al., 2021). OAB is a stressful condition which has a significant 

negative impact on the individual's quality of life, social behaviour, mental health, and 

physical activities and it increases the prevalence of other associated factors including the 

high risk of falls and fractures, sleep disturbance, urinary tract infections, skin infections, 

anxiety and depression (Brown et al., 2000). The symptoms of an overactive bladder can be 

managed by pharmacological treatment, bladder training, electrical stimulation, biofeedback 

and a combination of therapies (Wein and Rackley, 2006). There is a wide range of treatments 

and management which are categorized into 'lines of therapies' consisting of both invasive and 

noninvasive approaches, lifestyle modification including pelvic floor exercises, time voiding 
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techniques, avoidance of irritants etc. However, the efficacy of antimuscarinic agents as the 

first-line pharmacotherapy for relieving the urge syndrome is clinically proven and widely 

accepted (Kreydin et al., 2021). Five different muscarinic receptors are found in humans (M1-

M5), studies indicate that M2 and M3 receptors are present in the neuromuscular junction of 

detrusor muscle while M3 is dominantly responsible for its contraction (Sobhgol and 

Charandabee, 2008).  

Antimuscarinics are thought to block the muscarinic receptors on detrusor muscle which are 

stimulated by bonding with acetylcholine causing the bladder to contract furthermore, they 

are primarily active during the storage phase by increasing the capacity of the bladder and 

decreasing the urge to urinate (Levin and De, 2008). Commonly used drugs amongst them to 

treat OAB are oxybutynin, darifenacin,  solifenacin (Bolduc et al., 2010) and tolterodine 

(Bolduc et al., 2003). However, there are multiple potential side effects of these drugs which 

are reported. The anticholinergic and antimuscarinic drugs are reported to induce multiple 

adverse effects which include dry mouth symptoms following the hypofunction of the salivary 

gland (decreasing the production of saliva) and xerostomia (a subjective feeling of dry 

mouth), cogitation dysfunction in older adults, constipation and mydriasis (Mostafaei et al., 

2021, Pagoria et al.,  2011, Kay et al., 2005). 

Compared to the other beta-adrenergic receptors, b3-adrenoceptor (b3-AR) are predominantly 

found in the neuromuscular junction of the detrusor muscle of the human urinary bladder. B3-

AR agonists are recommended as the latest class of drugs for the treatment of overactive 

bladder by inhibiting the effect of acetylcholine, relaxing the bladder and reducing the urge of 

micturition. Mirabegron is a newly discovered B3-AR compound which is proposed for the 

treatment of OAB with a different mechanism of action (Herschorn et al., 2013). According to 

the efficacy and safety of the drug the initial recommended dose is 25mg, which can 

eventually be increased to 50mg as per the requirement and tolerability of the patient. The use 

of mirabegron is however not restricted to managing daytime incontinence but also to treating 

neurogenic disorders which compromise the bladder e.g. spina bifida (Ramlan et al., 2021). 

Through this study, we aim to analyze the changes in liver enzymes and hepatic tissue 

histology after the use of mirabegron for three months. 

 

Methodology  

Animal: Ten randomly selected Sprague–Dawley female rats were selected, weighing in the 

range of 200g to 300g approximately. The rats were kept under the standard laboratory 

condition at the controlled temperature of 23±3°C for three months with 12 hours of light and 

12 hours of dark cycles. Free access to food and tap water was provided. All the rats were 

kept strictly under the protocols of the animal ethics committee. All the pharmacological 

experiments were approved and supervised by the institution. 

Drug: Mirabegron is the selective and effective agonist b3 adrenoreceptor which is 

commercially available and it's the first licensed B3-AR to treat overactive bladder. It has 

been approved in Japan in 2011, the US, Canada in 2012 and Europe in 2013.   

Experimental Design: A parallel-group, randomized, placebo-controlled, double-blind study 

was conducted amongst a sample size of ten rats which were divided into two groups with the 

use of simple probability sampling. Group1 was the controlled group which received the 

https://www.sciencedirect.com/topics/medicine-and-dentistry/muscarinic-antagonist
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placebo i.e. NaCl and group 2 the mirabegron group where rats received 0.3mg/kg 

mirabegron.  

Histopathological Examination: For the examination of liver tissues of both groups, tissues 

were fixed for 24 hours in 10% formalin, dehydrated by passing in ascending grades of ethyl 

alcohol, cleared in xylene, and embedded in paraffin. Sections of microns were prepared by 

using a microtome and stained with hematoxylin and eosin by a method described previously 

by Bancroft and Gamble (2008). The stained sections were examined and photographed by 

the light microscope (Olympus CX41 microscope, Olympus, Tokyo, Japan). 

Biochemical Analyses: At the end of the 12 weeks blood was taken from the femoral nerve of 

the rat to examine the liver function. After 10 minutes of centrifugation at 1000x the sample 

was separated at kept at − 20 °C.  Glutamic oxaloacetic transaminase (GOT), serum glutamic 

pyruvic transaminase (GPT) and alkaline phosphate ALP were then analyzed. 

Statistical Analysis: All the data is statically significant with the mean ± standard deviation 

(SD) p ≤ 0.05. a comparison was established between the changes in liver enzymes of the 

controlled group and the mirabegron group using the Mann-Whitney test and group data was 

compared with one way ANOVA test on IBM SPSS version 22.0. 

 

Results   

The examination of liver sections forms the controlled group on magnification indicates the 

following structures; hepatic lobules composing hepatocytes cords radiating from the central 

vein which are separated by hepatic sinusoids however these hepatic sinusoids are seen 

dilated in the drug-treated group. The loss of normal morphology of hepatic lobules can be 

seen in the mirabegron group, additionally, no signs of inflammation were witnessed (Figure 

1). 

 
Figure 1. Representative image for liver (left) control, (right) after 3 month stimulation of B3 receptor with 

Mirabegron. H and E stain, 100X and 400X. 

On the analysis of liver function enzymes Glutamic oxaloacetic transaminase (GOT) level of 

the controlled group was 105 U/L which was reduced to approximately 87 U/L on the other 

hand, in the case of mirabegron induced group the levels reduced significantly from 122.5U/L 

to 90 U/L. on close analysis of glutamic pyruvic transaminase (GPT) the graph of the 

controlled group represents no change in the levels and remained constant on 27U/L 

meanwhile in case of mirabegron group the level fell from 34U/L to 19U/L. the serum level 

of alkaline phosphates remained the same over 3 months in the controlled group but a 
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reduction has been found in the mirabegron group from approximately 375U/L to 310U/L 

(Figure 2).   

 
Figure 2. Elevation of liver enzymes [(a) GOT (b) GPT (c) ALP] after stimulation of B3 receptor. Data 

expressed as mean±SD, p<0.05  as compared to baseline before stimulation of B3 receptor or control group. 

 

Discussions   

Concerning the previous studies, it has been stated that the use of mirabegron on the 

chronically ischemic bladder of rats has protective and beneficial outcomes concerning the 

morphology and bladder function (Hatanaka, Ukai, Watanabe, Someya, Ohtake, Suzuki, 

Ueshima, Sato and Sasamata, 2013). The orally induced solution of mirabegron absorbs 

rapidly in the body and remains unchanged throughout circulation which is then defecated 

through urine and faeces.  

Mirabegron follows the renal or metabolic route of elimination considering the hepatic or 

renal impairment after the use is clinically inconsiderable. Through the following trial, we 

have concluded that the decrease in hepatic enzymes GOT, GPT and alkaline phosphate 

highlights the hepatoprotective effect of the drug. Although the product label of mirabegron 

warns about the occasional elevation of liver enzymes particularly GOT and GPT no 

published reports have attributed hepatotoxicity to mirabegron. On the examination of 

histology of liver section in a few studies, mild inflammatory cells and dilated hepatic 

sinusoids are seen may be due to its metabolism but the evidence regarding liver injury is not 

known (Sui et al., 2019).In humans, mirabegron is metabolized by an enzyme which is 

encoded by the CYP2D6 gene known as Cytochrome 2D6 (CYP 2D6) which is primarily 

expressed in the human liver, the slight inflammation might be seen as a result of metabolism.  
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Compared to the other antimuscarinic drugs inducing adverse effects such as dry mouth, 

constipation and effects on the CNS mirabegron are proven to be more safe and efficient with 

the recommended dose of (25 and 50 mg/day) which is clinically approved (Chapple and 

Siddiqui, 2017). In a similar trial which compared the effect of mirabegron with another drug 

solifenacin used for the treatment of overactive bladder, it was found that fewer participants 

of mirabegron withdrew from the trial because of side effects compared to solifenacin 

(Vecchioli Scaldazza and Morosetti, 2016).   

As per the results of our study mirabegron has controlled the elevation of liver enzymes and 

significantly reduced the levels over 3 months similarly in a trial the intravesical pressure in 

anaesthetized rats was examined, on the results, it presented that mirabegron depending on the 

dose decreased the frequency of nonvoiding contractions with significant effects noted at 

doses of 1 mg/kg i.v. or more and a dose of 3 mg/kg i.v almost completely diminished them 

(Hatanaka, Ukai, Watanabe, Someya, Ohtake, Suzuki, Ueshima, Sato and Kaku, 2013). 

 

Conclusion 

Mirabegron has significantly elevated liver enzymes and induced slight structural liver 

changes resulting in liver damage association, cautions need to be raised for use in liver 

diseases patients and we do recommend a clinical trial on a large sample to confirm the results 

of our findings. 
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