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ABSTRACT 

This paper is a part of experimental studies done on chronic effects of 

different combination of drugs which are commonly used to treat 

hypertension, diabetes, hyperlipidemia and psychosis. In this study the 

effects of some commonly used drugs were observed on the serum 

level of unconjugated bilirubin. Male and female albino rabbits were 

divided into 9 groups of 7 animals in each. Treatments were given as: 

Group I (Distilled water 2 ml /kg), Group II (Risperidone 0.17 mg/kg), 

Group III (Olanzapine 0.17 mg/kg), Group IV (Metformin 22 mg/kg), 

Group V (Pioglitazone 0.5 mg/kg), Group VI (Losartan 0.7 mg/kg), 

Group VII (Candesartan 0.3 mg/kg), Group VIII Atorvastatin 0.35 

mg/kg) and Group IX (Simvastatin 0.35 mg/kg). After 60 days of drug 

administration the serum indirect bilirubin level was determined. It was 

found that Simvastatin increased whereas Metformin decreased the level of indirect bilirubin 

significantly (P<0.05). 
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INTRODUCTION 

Antihypertensives such as Angiotensin receptor blockers (ARBs) are the drugs that acts on 

angiotensin and inhibit the physiological response produced by this hormone. Angiotensin as 
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a part of RAAS (renin angiotensin aldosterone system) family is responsible to maintain the 

blood pressure and helps kidney in regulating its glomerular filteration rate (GFR). 

(Hirohama et al., 2017) Angiotensin is formed by a series of steps in which Angiotensinogen 

first convert into angiotensin 1 and then angiotensin 2. The enzyme involved in the second 

step is angiotensin converting enzyme. Once angiotensin 2 is formed it acts on its receptor for 

which it has high affinity. Many drugs target these steps to elicit their pharmacological 

actions. (Verdecchia et al., 2008) There are two types of angiotensin receptors AT1 and AT2 

and produce its action by Gq coupled mechanism. The ARBs competitively inhibit the 

binding of angiotensin to its receptor, these drugs can be used to treat hypertension, cardiac 

diseases and renal problems with less effect on GFR. (Zhang et al., 2017). They can be used 

for the treatment of many diseases like hypertension, myocardial infarction and congestive 

cardiac failure and as per new research it can also be used for inflammatory conditions like 

arthritis and atherosclerosis. (Hamilton., 2018). 

 

Antilipemic drugs such as statins act on 3-hydroxy-3-methylglutaryl (HMG)-CoA. It is an 

enzyme that is involved in the synthesis of cholesterol by forming an important intermediate 

compound i.e. mevalonate. In a person who has high levels of cholesterol in body, the HMG 

CoA reductase inhibitors are prescribed to lower down the cholesterol level and to prevent 

from various health problems such as atherosclerosis, cardiac over load and several other 

conditions (Leone et al., 2018). Antilipemic drugs inhibit the action of HMG CoA reductase 

by binding to this enzyme, thus acting as competitive inhibitor for the substrate and 

decreasing the cholesterol synthesis (Istvan., 2001). 

 

Oral antidiabetic agents are most commonly used to treat type 2 diabetes Mellitus, which is 

an insulin independent diabetes and in which the high level of glucose is due to the insulin 

resistance and oral therapy is thus required to bring the glucose level to normal. These drugs 

are divided into different classes such as thiazolidinedione, sulphonyl ureas, biguanides and 

α-glucosidase inhibitors. (Krentz & Bailey., 2012). 

 

Metformin acts by improving the uptake of glucose and the sensitivity of insulin. It can treat 

several metabolic disorders with lesser side effects and a very good ability to decrease the 

hyperglycemic crisis over other oral antidiabetics by variety of mechanisms in liver and 

intestine to affect the process of gluconeogenesis (Rena et al., 2017). Metformin can increase 

the activity of tyrosine kinase, it is the receptor through which insulin acts. Metformin acts as 

antioxidant, it increases the activity of glucose 6 phosphate dehydrogenases. It increases 
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transport of type 4 glucose transporter (GLUT4) across the plasma membrane and increases 

glycogenesis. Polycystic ovary syndrome which is associated with hyperinsulinemia and type 

2 diabetes can also be treated by Metformin. (Carmina., 2014). 

 

Similarly, Pioglitazone also can decrease the resistance to insulin and improves the insulin 

sensitivity, it can also improve the function of -cell. The overall effect of these drugs is the 

improvement in hyperglycemic condition and prevent the worsening of diabetes. (Kahn et al., 

2006). It belongs to the class of Glitazones and acts as an agonist to those nuclear receptors 

that are involved in gene transcription of glucokinase (GK), glucose transporter 4 (GLUT4), 

lipoprotein lipase and fatty acyl- CoA synthase. All these are involved in the metabolism of 

lipid, carbohydrates and fats. It promotes the action of insulin in tissues of liver, skeletal 

muscles, and fatty tissues. The utilization of glucose in periphery is increased while the 

production in liver is decrease by it (Mahadik et al., 2013) It produces its action by lipin 1, 

which is a protein involved in synthesis of triacylglycerol (TAG), in growth and maturation 

of adipocytes, use and management of glucose and fatty acids stores that are present in tissues 

and as a co-activator for the modulation and transcription of genes that are responsible for 

oxidation of fats. (Finck et al., 2006). 

 

Antipsychotic drugs are used to treat different mental disorder by acting on various 

neurotransmitters that are released in brain. These antipsychotics are divided into two main 

classes that are classical (first generation) and atypical (second generation). The first-

generation antipsychotics are also called typical antipsychotics for example Chlorpromazine 

and Haloperidol. First generation drugs act on dopamine receptor D2 as antagonist, and found 

to have more side effects like impairment of cognitive function so now a day their use has 

been decreased and replaced by atypical antipsychotics. (Lieberman., 2005). 

 

Second generation antipsychotics or atypical antipsychotics like olanzapine and risperidone, 

have a different mechanism of action as compared to the first generation. They act on 

different receptors such as adrenergic, 5HT receptor and have a little action on dopamine 

receptor. These agents have less side effects and better therapeutic profile as compared to 

typical antipsychotics so now a days they are widely used to treat different psychiatric 

conditions such as schizophrenia, epilepsy etc. (Buksh et al., 2014). 

 

Bilirubin is formed when heme is broken down and biliverdin is reduced. It is pigment of bile 

that is released in plasma and go to liver to be conjugated. (Ruinan & Zheng., 2014). If the 
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concentration of bilirubin is increased, then it may lead to a disorder called jaundice. The 

word jaundice is derived from a Latin word “galbinus” which means yellow green coloration 

this coloration occurs due to the abnormal functioning of liver that leads to 

hyperbilirubinemia. (Kathpalia & Joseph., 2015). 

 

Bilirubin is further divided into two forms i.e. conjugated and unconjugated bilirubin. The 

conjugated bilirubin is also called as direct bilirubin. It is that bilirubin which is taken up by 

liver and is conjugated to form a bilirubin diglucuronide which is soluble in water and is 

excreted out from body in the form of bile while the unconjugated bilirubin which is also 

called as indirect bilirubin is not soluble in water, but soluble in lipids because it is not 

conjugated with glucuronic acid. To convert into water soluble form, it must go to liver, it 

remains in blood in association with different proteins that are found in plasma 

(Szabo.,2014). The level of both the conjugated and unconjugated form should remain in the 

limit so that the total bilirubin level do not exceed. If the level increases, it indicates any 

hepatic disorder (Boland etal., 2014).  

 

The unconjugated bilirubin level may increase due to different reasons. The first reason might 

be the excessive breakdown of heme i.e. hemolysis then the liver capacity to conjugate is not 

sufficient for this excessive production of bilirubin. The other reason might be the loss of 

liver’s ability to conjugate. It may be due to any reason in which the enzyme bilirubin-

UGT(Uridine Diphosphate-Glucuronosyltransferase) which is required for conjugation is not 

available. It may also be due to any congenital disease like Crigler-najjar syndrome and 

Gilbert syndrome (Chaouch.,2014). The increase in level of unconjugated bilirubin can also 

result due to any problem in which erythropoiesis is not efficient. Different other conditions 

can also contribute to the increased level of indirect bilirubin such as in case of surgery, any 

heart disease, improper clearance rate, direct bilirubin’s hydrolysis by enzyme beta-

glucuronidase and returning into blood from enterohepatic circulation. Different hormones 

such as thyroid hormone and ethynyl estradiol can also increase this hydrolysis, different 

hepatic diseases such as hepatitis, cirrhosis and some drugs such as antibiotics and 

probenecid can also increase unconjugated bilirubin level (Merchant., 2014). 

 

MATERIALS AND METHODS 

The study was carried out after the approval from Board of advanced studies and research, 

University of Karachi. All experimental procedures were in accordance with the ethics of 

research using animals. 

http://www.sciencedirect.com/science/article/pii/S1089326114000919
http://www.sciencedirect.com/science/article/pii/S1089326114000919
http://www.sciencedirect.com/science/article/pii/S097368831400005X
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Male and female healthy rabbits of 1.2 to 1.5 kg body weight were purchased from a local 

supplier. They were kept for a conditioning period of a week in the animal house, Department 

of Pharmacology, Faculty of Pharmacy and Pharmaceutical Sciences, University of Karachi. 

The animals were maintained on standard feed and water ad libitum, at an ambient 

temperature between 22-25 °C, with a 12 h light and dark cycle. Animals were randomly 

divided into 9 groups with 7 rabbits in each group.  

 

All group of animals received drugs orally. Group I served as control and was given 2ml/kg 

distilled water. Other groups were administered drugs as described below: 

Group II  Risperidone  0.17 mg/kg 

Group III  Olanzapine  0.17 mg/kg 

Group IV  Metformin  22 mg/kg 

Group V  Pioglitazone  0.5 mg/kg 

Group VI  Losartan     0.7 mg/kg 

Group VII  Candesartan  0.3 mg/kg 

Group VIII  Atorvastatin  0.35 mg/kg 

Group IX   Simvastatin  0.35 mg/kg 

Duration of treatment was 60 days. 

 

Laboratory Assay 

The blood sample was collected on day 60, the sample was collected in plain tubes from heart 

and kept for 6 hours and then centrifuged in order to get clear serum. The concentration of 

indirect bilirubin in serum was measured with the help of kit method (by taking the difference 

of total bilirubin and direct bilirubin). 

 

Statistical Analysis 

Data was analyzed by SPSS version 13.0 and t-test was used for independent samples test.  

P ≤ 0.05 was considered significant and P≤0.01 was considered highly significant 

 

RESULTS AND DISCUSSION 

Results indicate that amongst the drugs which were tested in this study only metformin and 

simvastatin had significant effect on indirect or unconjugated bilirubin (refer table; figure 1). 

 

Bilirubin is a heme metabolism product which may have some beneficial effects on various 

organs like heart and coronary vessels. It also possess antioxidant and anti-inflammatory 
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properties (Mao et al., 2018). When the concentration of bilirubin increases so much that the 

liver enzyme bilirubin UGT that converts bilirubin into conjugated form and excrete it from 

body cannot cope up with this increase, then it may lead to increased level of unconjugated 

bilirubin or indirect bilirubin in serum (VanWagner & Green 2015).  

 

The increase in unconjugated bilirubin by simvastatin is also seen in other studies where it 

has been linked to the modulation of hepatobiliary transport of bilirubin, multidrug resistance 

associated proteins and decrease uptake of bilirubin (Szabo et al., 2014).  

 

According to the result of this study metformin decreased indirect bilirubin(P≤ 0.05). 

According to previous studies metformin interferes with the membrane stability of red blood 

cells and can cause hemolysis, this can ultimately lead to increased production of bilirubin 

(kirkiz et al., 2013). The mild hyperbilirubinemia is associated with lesser risk of 

cardiovascular diseases and diabetes (Vitek, 2012). Therefore the decrease in unconjugated 

bilirubin by metformin noted in this study requires further investigation. Some important 

enzymes involved in bilirubin metabolism can be focused for futher study such as heme 

oxygenase, uridine glucuronosyl transferase and biliverdin reductase. 

 

Table 1: Effect of drugs on indirect bilirubin. 

Drugs Indirect Bilirubin (mg/dL) 

Olanzapine 0.17±0.03 

Candesartan 0.28 ±0.09 

Losartan 0.34 ±0.12 

Atorvastatin 0.15 ±0.03 

Risperidone 0.24 ±0.04 

Simvastatin 0.45 ±0.12* 

Pioglitazone 0.19 ±0.02 

Metformin 0.10 ±0.05* 

Control 0.14 ±0.07 

Values expressed as Mean±S.E.M; Number of animals (n) =7; * P≤0.05 significant as 

compared to control 
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