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Summary 

The study was done in  Al-Qadisiyah University/College of Science. 

Study continued five months from May  to November  2021. The aim of the 

current study is to determine the relation between liver function test and 

severity of asthma disease. Sixty  samples of blood were obtained. Venous 

blood were drawn from  30 healthy unrelated people group A( 14 female 

and 16 male)  and 30 samples were obtained from patient with asthma  

unrelated people group B(16 female and 14 male). Samples were collected 

at Al-Diwaniyah Teaching Hospital / Diwaniyah city from donors and 

people suffering from asthma. Target assays  in the current study were ( 

Alanine Aminotransferease ALT , Aspartate Aminotransferase AST , 

Alkaline Phosphatase ALP , and Total Serum Bilirubin TSB ), were  

determined utilizing  Cobas C1 11  full automated instrument using close 

system laboratory kit for this purpose. The mean and stander division for 

age (year) both group (A),(B) group were  (35.93±12.16 and 

 36.00±9.29  respectively). The gender in percentage  group A were 

in  female  and  male  were 46.7, 53.3 respectively , in group B were 53.3 

,46.7 respectively. (AST)  levels were higher in group B than group A with   

a significant difference.     ALT  showed no significant difference between 

group (A vs B) .     ALP  levels were higher in group B than group A with   

a significant difference.      TSB  levels were higher in group B than group 

A with   a significant difference . The study concluded Liver enzymes are 

involved in the process of energy production, and hypoxia leads to the 

death of a large number of liver cells, which leads to increased levels of 

these enzymes in patients with hypoxia or may be due to continuously 

taking medications due to chronic asthma leads to the accumulation of 

toxic substances in the liver, which negatively affects liver function. 
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1. Introduction  

Asthma is a heterogeneous disease characterised by chronic airway 

inflammation. It is defined by a history of respiratory symptoms, such as 

wheeze, shortness of breath, chest tightness and cough, that vary over 

time and in intensity together with variable expiratory flow limitation . 

Asthma prevalence has increased worldwide over the past decades  and it 

is estimated that it affects approximately 300 million people of all ages, 

races and geographic origins; it is believed that over 100 million more 

people will be affected by 2025 .Asthma has an important impact in 

everyday life, not only because the patients may be significantly burdened 

by the symptoms of the disease (such as dyspnoea, cough and wheezing) 

but also because it leads to limitations in physical activities, sleep 

disturbance and negative effects in their work and social life, leading to 

anxiety and depression (Papaioannou et al. 2015). 

Approximately 5% of asthma patients experience symptoms that 

are resistant to treatment or are difficult to manage. Recurrent 

hospitalizations, the rigors of chronic illness, and polypharmacy are all 

common occurrences for this group of severe asthmatics. Non-alchoholic 

steatohepatitis (NASH), which may progress to fulminant liver cirrhosis, 

is one of the long-term complications of prolonged corticosteroid usage. 

(George et al. 2016).  

The  serum  enzymes  are  ideal  diagnostic  or  prediction  markers.  

Aspartate  aminotransferase  (AST),  a mitochondrial and cytoplasmic 

enzyme, while alanine aminotransferase (ALT) is mainly a hepatic 

cytoplasmic enzyme.  (AST),  also  known  asglutamate oxaloacetate  

transaminase  (GOT),  AST is known for its role in both maintaining 

https://paperpile.com/c/XYnibs/NkJz
https://paperpile.com/c/XYnibs/56Aa
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glycolysis by relocation of NADH into  mitochondria  through  the  

malate–aspartate  shuttle pathway    and  by  replenishing  the  citric  cycle  

and  the oxidative  phosphorylation.  Therefore,  together  with  ALT,AST 

has an important role in cell energy production .(Rascu et al. 2018).    

The strain of breathing during an asthma episode has been linked 

to sporadic rises in plasma AST. Numerous muscle changes may develop 

with the progression of asthma, as a reaction to increased airway 

resistance and respiratory exertion, or as a side effect of therapy, notably 

corticosteroids. Reduced physical activity during exacerbations, as well 

as hunger and severe types of chronic hypoxia, may all contribute to 

respiratory and musculoskeletal atrophy (Rascu et al. 2018).  

The antioxidant system, on the other hand, defends the liver from 

ROS through antioxidant enzymes and non-enzymatic compounds, and 

there is strong evidence that oxidative damage caused by free radical 

generation may cause hepatic harm directly or indirectly (Alirezaei et al. 

2014).  

The aim of study: 

The aim of the study is to determine the relation between liver 

function test and severity of asthma disease  

The aim of study was done through following objectives:  

1. Collecting blood samples from healthy people and from people 

with asthma 

2. Then the liver functions of both groups were measured 

3. And finally, the statistical analysis  .
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2. Review of Literatures  

2.1. Asthma Importance  

Asthma is a chronic inflammatory disease of the airways. 

Individuals with asthma may describe a spectrum of symptoms, including 

recurrent wheezing, dyspnea, chest tightness, and cough. These 

symptoms reflect episodes of reversible airflow obstruction, which may 

remit spontaneously or with treatment. Over time, many patients with 

asthma experience progressive airway remodeling, leading to an 

incompletely reversible, or fixed, airflow obstruction. Further, 

inflammation in the asthmatic airway induces airway bronchial 

hyperresponsiveness to a variety of allergic, infectious, or irritant stimuli.  

Asthma is a very common chronic disorder, and asthma prevalence is 

increasing with time (Akinbami et al. 2012) 

 Asthma severity can range from intermittent to severe; more 

severe asthma is associated with significant morbidity and mortality. 

Severe asthma is a major cause of morbidity and health care costs, and 

affects 10% of all patients with asthma, i.e., approximately 2.5 million 

Americans. In the United States in 2013, 3630 individuals died from 

asthma, or nine people per day3, 4. These data suggest asthma is often 

poorly controlled, despite the availability of pharmacologic therapies that 

are recommended in National and International Asthma Guidelines (Carr 

and Monica 2017). 

Bronchial asthma (asthma) is defined as follows: “Asthma is a 

heterogeneous disease, usually characterized by chronic airway 

inflammation. It is defined by the history of respiratory symptoms such 
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as wheeze, shortness of breath, chest tightness, and cough that vary over 

time and in intensity, together with variable expiratory airflow 

limitation(Hikichi, et al . 2018). 

The most widely used liver functions test LFTs include measuring  

liver-specific enzyme activities and bilirubin concentration.  Enzymes 

such as alanine aminotransferase (ALT) are found  in the bloodstream 

primarily due to release from damaged  hepatocytes(Katz et al. 2009). 

2.2. Factors Affecting Asthma Control 

 Childhood asthma is associated with comorbidities that lead to 

poor asthma control. Addressing them is very important for better asthma 

control. Severe Asthma Research Program SARP III cohort in children 

showed that increased Body mass index BMI, Gastroesophageal reflux 

disease, and sinusitis are significantly associated with exacerbation 

frequency. Evaluation for those disorders should be considered. After 

confirmation of asthma diagnosis and addressing these comorbidities, the 

next step is assessment of medication compliance, the technique of 

medication delivery, psychological and environmental factors. Poor 

adherence is common, and associated with poor asthma control (Chan et 

al. 2016) . 

 Objective assessment is important. It is always challenging that 

patient self-reports are rarely consistent with objective assessment of 

medication adherence. At least 80% medication adherence to inhaled 

corticosteroids is shown to be optimal to keep asthma symptoms under 

control. Pharmacy record reviews, dose counters, canister weights, and 

electronic monitoring devices are examples of objective assessment of 
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medication compliance. Canister weight and doser measurements were 

shown to be the most reliable methods to assess medication adherence 

(Jentzsch et al. 2009). 

 It is also important to remember that adherence rates tend to 

decrease over time, clinician must assess medication adherence during 

each clinical visit. Communication and discussions of treatment 

efficiency between care giver, patient, physician and health care team is 

important to improve medication adherence. Collaboration with the 

school nurse is also very valuable to improve asthma management, 

especially if the adherence is the major contributor for poor asthma 

control. Direct observational administration of morning dose of inhaled 

corticosteroid in school setting has been shown to improve asthma control 

and better quality of family life, and decrease asthma related school 

abstinence, functional limitation, night time asthma symptoms as well as 

use of rescue medications (Harrington et al. 2018). 

Home environment assessment is also important for asthma 

management. Previous studies showed that more than 80% of school-aged 

children with asthma are sensitized to at least one indoor allergen. Almost 

all children with severe asthma were shown to have allergen sensitivity. 

Home environmental assessment provides an opportunity to assess 

ongoing allergen exposure such as dust mite, molds, pets, mice, 

cockroaches, second hand smoke or other pollutants (Gold et al. 2017). 
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2.3. Liver  

The liver is the largest gland in the body occupying 2.5% of total 

body weight and providing a host of functions necessary for maintaining 

normal physiological homeostasis. Despite the complexity of its 

functions, the liver has a homogenous appearance, making hepatic 

anatomy a challenging topic of discussion.(Juza and Pauli 2014). The 

liver is composed of a rich population of specialized cells that permit it to 

carry out its complex functions, grossly characterized as  “parenchymal” 

cells: the hepatocytes, and “nonparenchymal cells”: all others. The 

nonparenchymal cells include stellate cells, sinusoidal  endothelial cells, 

kupffer cells, dendritic cells,  and lymphocytes(Wagener 2019). 

Liver is one of the most important metabolic organs of vertebrates 

with multiple functions. It receives oxygenated blood from the heart via 

the hepatic artery, and nutrient-rich blood from the gastrointestinal tract 

via the portal vein. The blood flows through liver sinusoids, terminal 

vessels between hepatocyte cords and lined with Kupffer cells and 

endothelial cells), empties into the central vein, and exits the liver from 

hepatic veins (Wang et al. 2017). 

The liver is an organ of the digestive system only found in 

vertebrates which detoxifies various metabolites, synthesizes proteins and 

produces biochemicals necessary for digestion and growth. In humans, it 

is located in the right upper quadrant of the abdomen, below the 

diaphragm. Its other roles in metabolism include the regulation of 

glycogen storage, decomposition of red blood cells, and the production of 

hormones(Abdel-Misih and Bloomston, 2010) 
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2.4. Liver Functions Test 

Liver function tests (LFTs) include measures of hepatocyte injury 

(AST and ALT), of bile duct injury or  cholestasis (alkaline phosphatase, 

ALP, and gamma-glutamyltransferase, GGT), markers of hepatic  

clearance/biliary secretion capacity (bilirubin), as well as measures of 

synthetic capacity (prothrombin  time and albumin). LFTs are not 

necessarily liver-specific(Bertolini et al. 2020).  

Aspartate aminotransferase (AST)  and alanine aminotransferase 

(ALT) are the major circulating enzymes in the serum. Their serum levels 

not  only indicate liver cell damage and death but also serve  as predictors 

in predicting several malignant tumors such  as pancreatic cancer and 

breast cancer. the AST/ALT  ratio has evolved to be associated with other 

non liver diseases  (Zhou et al. 2020).  

In 1979, alkaline phosphatase seemed to be the most frequently 

assayed enzyme in all of  Medicine . This likely remains true largely 

because of its importance for the  detection, follow up, and investigation 

of disease.  Now, however, there is further interest in alkaline phosphatase 

because it can be given therapeutically to patients with  hypophosphatasia 

who lack the enzyme (Siller and Whyte 2018). 

The liver is the crossroad of several metabolic pathways involving 

biosynthetic functions, detoxification of drugs and xenobiotics, nutrition 

and carry out endocrine and immune functions. Multiple factors may 

affect the normal functions of the liver . Presence and severity of 

preoperative pulmonary disease directly affect on  liver function test 

(Miele et al. 2013; Ghayumi, et al 2014). 
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A variety of factors such as cardiovascular and respiratory diseases 

can affect the success rate of the liver transplant surgery (Johnston et al. 

2002).Moreover, it has been reported that the presence and severity of 

preoperative pulmonary diseases directly affect the rate of postoperative 

complications of liver transplantation (McAlister et al. 2005). One of the 

most common disorders of pulmonary vasculature resulting in pulmonary 

dysfunction among liver transplant candidates is hepatopulmonary 

syndrome (HPS) . Abnormal arterial gas exchanges caused by intra 

pulmonary vasodilatation, the resulting hypoxemia and/or widened 

alveolar-arterial oxygen gradient are HPS characteristics (Pham, et al. 

2010). 

Corticosteroids are hormone mediators produced by the cortex of 

adrenal glands that further categorize into glucocorticoids, 

mineralocorticoids, and androgenic sex hormones. They are used in a 

plethora of conditions, commonly called steroid-responsive disorders and 

dermatoses. Corticosteroids constitute a double-edged sword - significant 

benefit with a low incidence of adverse effects can be expected if used in 

proper dosage and for a limited duration; however, wrong dose and/or 

duration and unmindful withdrawal after prolonged administration can 

have catastrophic effects. Corticosteroids are used across all medical 

specialties. Corticosteroids  have been used in asthma therapy ,but  their 

use remains limited by the high incidence of  serious adverse effects 

including abnormal LFTs . Since asthma, in the absence of  respiratory 

failure, has no known effects of LFTs, the  possibility exists that systemic 

corticosteroids or other  medications used in asthma may be responsible 

for  the increased incidence of abnormal LFTs(Yasir et al. 2021) .  
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2.5. Liver Enzyme  

The liver performs multiple functions that are essential for 

sustaining life, and it is the principal site for synthesis of all circulating 

proteins except γ globulins. A functioning normal liver produces 1012 g 

of albumin daily. Conventional liver function tests consist of the 

determination of serum or plasma level of bilirubin as well as activities 

of various liver enzymes, including alanine aminotransferase (ALT), 

aspartate aminotransferase (AST), alkaline phosphatase (ALP), and γ-

glutamyl transferase (GGT; also known as γ-glutamyl transpeptidase). In 

addition, serum or plasma concentrations of total protein and albumin are 

useful in assessing liver function. Liver enzymes are Alanine 

transaminase ALT, ALP  and aspartate transaminase AST are found 

inside hepatocytes and are released when the liver is damaged. Alkaline 

phosphatase, another enzyme found in the cell lining of the biliary duct 

of the liver, is also elevated during liver injury, γ-Glutamyl transpeptidase 

(GGT) is another marker of liver injury (Dasgupta 2015) . 

 

2.6.  Effect Asthma on liver  

Asthma is defined as a chronic airway infammatory and airway 

hyper-responsiveness disease . Most patients show a favorable  response 

to oral corticosteroids such as prednisolone. Oral  prednisolone is a 

systemic anti-infammatory steroid that  decreases immune system 

response to reduce asthma symptoms such as airway swelling and 

allergic-type reactions(Yoon et al. 2016) .   
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However, progressive respiratory symptoms and a decline  in lung 

function are observed in some asthmatics patients  . Due to the reduction 

of blood oxygen and increased  carbon dioxide resulting from asthma, 

hypercapnia and respiratory acidosis induces in the body(Schieber and 

Navdeep 2014) . Previous studies  have shown that asthma causes 

hypercapnia that will result  in creation of cellular oxidation in addition 

to respiratory acidosis, which is associated with the production of reactive 

oxygen species (ROS) subsequently, oxidative stress(Schieber and 

Navdeep 2014; Dean 2010) .  

Oxidative stress plays an important role in asthma pathophysiology 

and specific airway changes, also affecting on  liver  and renal functions 

. It is well known that the liver as a  principal detoxifying organ in 

maintaining metabolic homeostasis. Various compounds metabolize in 

the liver, subsequently produce ROS, which can cause tissue liver damage  

(Muriel and Marrone 2016).  

Activation of the hypoxia-inducible factor (HIF) family of 

transcription factors is a critical component of the cellular response to 

hypoxia. Hypoxia-induced alterations in gene expression are controlled 

by a number of oxygen-regulated transcription factors, among which HIF-

1 and nuclear factor kappa B (NF-kappaB) dependent pathways are 

important. Hypoxia up-regulates the expression of HIF-1α. Moreover, the 

increased generation of free radical oxygen species during hypoxia can 

further stimulate the production of reactive oxygen species (ROS) by 

cytosolic NADPH oxidase. The increased free radicals and hypoxia 

directly activate the NF-kappaB or through the mitogen-activated protein 

kinase pathway, increasing expressions of inflammation-related factors 
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and chemokines. Therefore, hypoxia up-regulates the expression of HIF-

1α and NF-kappaB to activate its downstream target genes, thereby 

stimulating the activation of hepatic stellate cells (HSCs), inducing 

angiogenesis, epithelial–mesenchymal transition (EMT), 

mediatingchronic inflammation and genetic modification, which are 

involved in the occurrence and development of liver fibrosis. Besides, 

hepatic sinusoidal capillarization can induce hypoxia to aggravate liver 

fibrosis (Cai et al. 2021). 

 There is  considerable evidence that oxidative damage directly or 

indirectly due to free radical production can lead to renal and  hepatic 

injury, in contrast the antioxidant system protects  the liver against ROS 

via antioxidant enzymes  and non-enzymatic molecules (Alirezaei et al. 

2014). 

2.7. Role of Oxidative Stress on Liver  

Liver fibrosis occurs in response to any etiology of almost all 

chronic liver diseases, which is a critical stage in the developments of 

liver diseases and is mainly manifested by the deposition of excessive 

extracellular matrix (ECM). When the synthesis of ECM is greater than 

consumption, liver fibrosis will lead to cirrhosis and even develop into 

hepatocellular carcinoma (HCC) (Seki and Brenner 2015).  

To date, the specific mechanism of liver fibrosis has not yet been 

fully clarified, and effective laboratory diagnosis and treatment methods 

are still lacking. Therefore, an early and effective clinical intervention 

during the early stages of liver fibrosis can slow the development of liver 

cirrhosis and reduce the risk of developing HCC.  Oxygen has essential 
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functions as a nutrient for cells to survive. In the liver, the physiologically 

occurring oxygen gradient is a major effector of metabolic zonation. 

Under pathological situations, hypoxia appears to be a major determinant 

for liver diseases (Kietzmann et al. 2006).  

The partial pressure of oxygen at which HCC tissue grows is lower 

than normal liver tissue . A harsh hypoxic environment leads HCC cells 

to turn on hypoxia response, which subsequently leads to prosurvival 

reactions, elevated angiogenesis, adapted metabolic alteration, tumor 

invasion and metastasis (Kietzmann et al. 2006; McKeown 2014). 

Liver diseases are a worldwide medical problem because the liver 

is the principal detoxifying organ and maintains metabolic homeostasis. 

The liver metabolizes various compounds that produce reactive oxygen 

radicals (ROS). Prooxidants are ROS which can cause tissue liver damage 

and whose levels may be increased by certain drugs, infection, external 

exposures, tissue injury, and so forth. Oxidative stress can result from an 

increase in prooxidant formation or a decrease or deficiency in 

antioxidants (Shi et al. 2014). 

 Molecular redox switches and oxygen sensing by the thiol redox 

proteome and by NAD/NADP and phosphorylation/dephosphorylation 

systems are bias involved in signaling, control, and balance redox of a the 

liver system. Because of their reactivity, ROS readily interact with all 

cellular macromolecules. ROS cleave the phosphodiester bonds holding 

bases in RNA and DNA together, breaking the chain structure of RNA 

and DNA. Polyunsaturated fatty acids are also a major target for oxidation 

by ROS, in a process called lipid peroxidation that disrupts normal 
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membrane structure leading to necrosis. In addition, ROS, especially the 

hydroxyl radical, oxidize the SH group of cysteine residues of proteins to 

the disulfides or to the sulfoxide or the sulfonic acid; since enzymatic 

activity depends on cysteine, enzymes are inactivated by ROS (Muriel 

and Gordillo 2016).  

Redox state constitutes an important background of numerous liver 

disorders. The redox state participates in the course of inflammatory, 

metabolic and proliferative liver diseases. Reactive oxygen species (ROS) 

are primarily produced in the mitochondria and in the endoplasmic 

reticulum of hepatocytes via the cytochrome P450 enzymes. Under the 

proper conditions, cells are equipped with special molecular strategies 

that control the level of oxidative stress and maintain a balance between 

oxidant and antioxidant particles. Oxidative stress represents an 

imbalance between oxidant and antioxidant agents. Hepatocytic proteins, 

lipids and DNA are among the cellular structures that are primarily 

affected by ROS and reactive nitrogen species. The process results in 

structural and functional abnormalities in the liver. Thus, the phenomenon 

of oxidative stress should be investigated for several reasons. First, it may 

explain the pathogenesis of various liver disorders. Moreover, monitoring 

oxidative markers among hepatocytes offers the potential to diagnose the 

degree of liver damage and ultimately to observe the response to 

pharmacological therapies (Cichoż-Lach and Michalak 2014). 

Liver is a major organ affected by reactive oxygen species (ROS). 

When the ROS is excessive, the homeostasis will be disturbed, resulting 

in oxidative stress, which plays a critical role in parenchymal cells injury 

resulting in liver diseases and other degenerative disorders. Oxidative 
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stress in the liver promotes several disorders of metabolic pathways, 

induces irretrievable alteration of lipids, proteins, and DNA contents that 

control normal biological functions and a depletion of antioxidant defense 

mechanisms can impair cellular functions and render hepatocytes more 

susceptible to the effects of endogenous and exogenous peroxides 

(Hassan 2018.) 

. 
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3. Materials and Methods  

3.1. Materials  

3.1.1. Biochemical kits                                                                               

The biochemical kits used in this study are listed in table 3-1. 

Table 3- 1 List of biochemical kits and their company supplied 

kits biochemical Cat. No. Supplied company 

ALP Cobas C1 11 Cobas C1 11 

ALT Cobas C1 11 Cobas C1 11 

AST Cobas C1 11 Cobas C1 11 

TSB Cobas C1 11 Cobas C1 11 

 

3.1.2. Instruments and tools 

All the instruments and tools used during this work are shown in 

table 3-2  

Table 3- 2 The Instruments and tools used in the study. 

Instruments 
Supplied 

company 
Supplied Country 

1.5 ml  tube Promega German 

Analyzer Cobas C1 11 Germany 

Centrifuge Thermo scientific USA 

Gel Tube GenoMX German 

Pipet Eppendorf German 
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3.2. Methods 

3.2.1. Study Design 

Steps of the research plan were shown in figure (3-1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (3- 1) A flow-chart representing the main stages involved of the 

research plan. 

Collection (60)  blood 

samples 

30 Patients 

with asthma   

 

Statistical analysis to data. 

 

Measurement ALT , AST, ALP and TSB activity by using 

Cobas C1 11  

30 control 

people  

1.           COLLECTION SAMPLES IN GEL TUBE THEN  

CENTRIFUGATION IT.   

2.            ISOLATION SERUM IN PLANE TUBE  

3.            SAVE SERUM IN 4 C  
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3.2.2. Blood Sample Collection 

 Sixty  samples of blood were obtained. Venous blood were drawn 

from  30 healthy unrelated people group A( 14 female and 16 male)  and 

30 samples were obtained from patient with asthma  unrelated people 

group B(16 female and 14 male) figure 3-1. Study continued five months 

from from May to November  2021. The individuals  ranged in age from 

21 to 75 years. Target assays  in the current study were ( ALT , AST , 

ALP , and TSB ) . free of any anticoagulant. A container of gel material 

was placed on the gel tub and left at laboratory temperature for 15-20 

minutes and then centrifuged at a speed of 3000 minutes for a period of 

(5) minutes. The serum was isolated  by pipetting the top portion after 

centrifugation (the serum was stored in the refrigerator. 

3.2.3. Determination of Liver Function Test  

3.2.3.1. Determination of Aspartate aminotransferase (AST) 

The methodology of determination was based on linked enzymatic 

reaction, and aspartate aminotransferase (AST) was determined using a 

Cobas C1 11 full automated device and a close system laboratory kit.  

Principle  

The aspartate transaminase activity test kit is a simple way to check 

AST activity in serum. The rate of NADH oxidation in a linked reaction 

system using malate dehydrogenase (MDH) is monitored to determine the 

AST activity. The oxidation of NADH to NAD+ results in a reduction in 

340 nm absorbance. When AST activity is rate limiting, the rate drop is 

proportional to the amount of AST activity present in the sample ( Huang 

XJ et al., 2006).  
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3.2.3.2. Determination of Alanine aminotransferase (ALT) 

The methodology of determination was based on linked enzymatic 

reaction. Alanine aminotransferase (ALT) was measured using a Cobas 

C1 11 full automated apparatus and a close system laboratory kit.  

Principle  

The Alanine Transaminase Activity Assay Kit makes determining 

ALT activity in serum simple. The rate of NADH oxidation in a linked 

reaction system using lactate dehydrogenase (LDH) is monitored to 

determine the ALT activity. The oxidation of NADH to NAD+ results in 

a reduction in 340 nm absorbance. When the ALT activity in the sample 

is rate limiting, the rate drop is proportional to the ALT activity in the 

sample (Winn-Deen E S et al., 1988).  

3.2.3.3. Determination of Alkaline phosphatase (ALP) 

The basis of determination was based on the enzymatic reaction, 

and alkaline phosphatase (ALP) was determined using a Cobas C1 11 full 

automated apparatus and a close system laboratory kit.  

Principle  

Colorimetric assay in accordance with a standardized method. In 

the presence of magnesium and zinc  ions, p-nitrophenyl phosphate is 

cleaved by phosphatases into phosphate and p-nitrophenol. The p-

nitrophenol released is directly proportional to the catalytic ALP 

activity. It is determined by  measuring the increase in absorbance. 
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3.2.3.4. Determination of Total Serum Bilirubin (BIL T) 

Total Serum Bilirubin was determined using a Cobas C1 11 fully 

automated apparatus and a close system laboratory kit, using the 

enzymatic reaction as the basis for the result.  

3.2.3.4.1. Determination of Direct Bilirubin (BIL D) 

The methodology of determination was based on the enzymatic 

reaction. Direct Bilirubin was measured using a Cobas C1 11 full 

automated device and a close system laboratory kit.  

Principle 

Conjugated bilirubin and δ-bilirubin (direct bilirubin) react 

directly with 3,5‑dichlorophenyl diazonium salt in acid buffer to form 

the red-colored. The color intensity of the red azo dye formed is directly 

proportional to the direct (conjugated) bilirubin concentration and can 

be determined photometrically 

3.2.3.4.2. Determination of Indirect Bilirubin   

  Indirect Bilirubin was determined using the equations were done 

automatically within  Cobas C1 11 Microsoft  system based on this 

equation  

 

3.3. Statistical Analysis  

SPSS (statistical program for social sciences) version 23 was used 

to evaluate biochemical and genetic data, while Excel software was 

utilized for the parameter package. In order to evaluate the study's 

findings, the following statistical criteria were established:  

Total bilirubin = Direct Bilirubin +  indirect Bilirubin  
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4. Results and Discussion  

4.1. Age 

The mean and stander division for age (year) both group (A): 

controls, group (B): patient with asthma, group were  (35.93±12.16 and 

 36.00±9.29  respectively) when these groups were compared with each 

other  showed no significant difference p-value (A vs B) was 0.98 . as 

shown in table (4-1) and figure(4-1 and 4-2)  .  

Table 4- 1The age (year) of the participants in groups (A): controls, 

(B): patient with asthma 

 
Group (A) 

Mean ± SD 

Group (B) 

Mean ± SD 

p-value 

(A vs B) 

Age year 35.93±12.16 36.00±9.29 0.98 

Range 22-56 21-75  

*Group (A): Controls, Group (B): Patient with asthma patients. 

Previous study showed Asthma onset before age 16 was reported 

by an estimated 42% of adults with active asthma, including 14% with 

onset at 5–9 years of age who reported experiencing any asthma 

(Mirabelli et al., 2013). 
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Figure 4- 1  Bar chart showed age categories of group A and their 

frequency . 



Chapter Four                                                      Results and Discussion 
 

 

 

22 
 

Figure 4- 2  Bar chart showed age categories of group B and their 

frequency . 

4.2. Gender 

The gender in percentage  group A were in  female  and  male  were 

46.7, 53.3 respectively. 

in group B were 53.3 ,46.7 respectively table 4-2 and 4-3.  

Table 4- 2 showed gender percentage  of group A and their 

frequency . 

Gender Frequency Percent 

Female 14 46.7 

Male 16 53.3 

Total 30 100.0 
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Table 4- 3 showed gender percentage  of group B  and their 

frequency . 

 

Asthma is a heterogenous disease, and its prevalence and severity 

are different in males versus females through various ages. As children, 

boys have an increased prevalence of asthma. As adults, women have an 

increased prevalence and severity of asthma (Chowdhury et al., 2021). 

Previous study showed sex hormones regulate asthma 

pathophysiology via multiple pathways, but some mechanisms remain 

unclear. Clinical evidence shows that increased asthma symptoms occur 

in females starting at puberty compared to male (Fuseini and Newcomb, 

2017) .  

4.3. Determination Parameters of Present Study 

4.3.1. Aspartate Aminotransferase  

The mean of Aspartate Aminotransferase (AST) (U/L)  for  group 

(A): controls, group (B): patient with asthma showed (21±6.06 and 

43±17.54 respectively) the P value between (A vs B)  was (  0.001)                     

a significant difference between group (A vs B) as shown in table (4-4) 

and figure 4-3 .  It might be because a recent research found a substantial 

link between lower AST scores and greater oral corticosteroid usage in 

those with severe chronic long-term lung inflammation and autoimmune 

Gender Frequency Percent 

Female 16 53.3 

Male 14 46.7 

Total 30 100.0 
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(Nkoy et al., 2013).  Aspartate aminotransferase (AST), a mitochondrial 

and cytoplasmic enzyme, is one of the well-known indicators of hepatic 

cytolysis, according to a previous research (Rascu et al., 2018). The 

physiological cell turnover is reflected in the typical plasmatic amounts of 

AST. As a result, both high and low blood liver enzyme levels may have 

clinical implications. The same research that was cited before discovered 

a link between blood AST and ALT levels and lung function impairment 

in individuals with occupational asthma who did not have hepatic, cardiac, 

renal, or muscle diseases.  It  shows a significant relation (R = 0.54, p 

<0.05) between the parameters of obstructive ventilator syndrome and 

AST and ALT levels, respectively (R =0.42, p <0.05).  

This might be because liver enzymes are engaged in the energy generation 

process, and hypoxia causes a high number of liver cells to die, resulting 

in an increase in the levels of these enzymes in individuals who are 

deficient in oxygen. If this evidence is validated, it will be a key signal 

for further investigation. Patients suffering from asthma or other disorders 

that result in hypoxia. 

 Table 4- 4 The mean of Aspartate Aminotransferase (AST) (U/L)  for  

group (A): (B):.  

Parameter 
Group (A) 

Mean ± SD 

Group (B) 

Mean ± SD 

p-value 

(A vs B) 

AST 

(U/ L) 
21±6.06 43±17.54 0.001 

Group (A): Controls, Group (B): Patient with asthma patients, AST= Aspartate 

Aminotransferase , SD: standard deviation.  
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4.3.2. Alanine Aminotransferease 

The mean of Alanine Aminotransferease ALT (U/L)  for  group (A): 

controls, group (B): patient with asthma showed (19.8±6.11 and 

 23±11.95 respectively) the P value between (A vs B)  was (  0.201)  no 

significant difference between group (A vs B) as shown in table (4-5) and 

figure 4-3.    

That is agreed with (Ogino et al., 2011; Rascu et al., 2018). That 

found no significant difference between groups.  

Due to the fact that hypoxia causes a large number of liver cells to 

die, this results in an increase in the levels of enzymes that are involved in 

the production of energy. This data, if confirmed, will serve as a strong 

cue to carry out more research. Patients who have asthma or other 

conditions that cause hypoxia .  

Table 4- 5 The mean of Alanine Aminotransferease ALT (U/L)  for  group 

(A): controls, group (B): patient with asthma. 

Parameter 
Group (A) 

Mean ± SD 

Group (B) 

Mean ± SD 

p-value 

(A vs B) 

ALT 

(U/L) 
19.8±6.11 23±11.95  0.201 

*Group (A): Controls, Group (B): Patient with asthma, ALT= Alanine Aminotransferease, SD: 

standard deviation.  

4.3.3. Alkaline Phosphatase  

The mean of Alkaline Phosphatase ALP (U/L)  for  group (A): controls, 

group (B): patient with asthma showed (35±5.69 and  78.23±25.36

 respectively) the P value between (A vs B)  was (  0.000) a 
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significant difference between group (A vs B) as shown in table (4-6) and 

figure 4-3.   

 Table 4- 6   The mean of Alkaline Phosphatase ALP  (U/L)  for  group 

(A): controls, group (B): patient with asthma. 

Parameter 
Group (A) 

Mean ± SD 

Group (B) 

Mean ± SD 

p-value 

(A vs B) 

ALP 

(U/ L) 
35±5.69 78.23±25.36  0.000 

*Group (A): Controls, Group (B): Patient with asthma, ALP = Alkaline Phosphatase, SD: 

standard deviation.  

That is in agreement with a prior research that compared a healthy 

control group to patients with recurrent wheeze and identified a rise in 

enzyme in the patient group with a significant difference (Khan et al., 

2018). (Bener et al., 2012).  

It might be because hypoxia reduces calcification, which raises 

ALP levels in the blood, as shown by a previous research (Huang et al., 

2012), or because using asthma medications causes toxic compounds to 

collect in the liver, compromising its function.  

4.3.4. Total Serum Bilirubin  

The mean of Total Serum Bilirubin TSB (mg/dL) )  for  group (A): 

controls, group (B): patient with asthma showed (0.62±0.11 and 

 0.85±0.26  respectively) the P value between (A vs B)  was 

(0.001) a significant difference between group (A vs B) as shown in table 

(4-7) and figure 4-3.    
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Although total blood bilirubin levels have been linked to an 

elevated risk of asthma, prior research has linked phototherapy and/or 

newborn jaundice to asthma. The research looked at the link between 

newborn bilirubin levels and childhood asthma in the absence of 

phototherapy. The research comprised 40,063 children who were tracked 

until they were 7 years old or older. The levels of total serum bilirubin 

(TSB) were measured 48 hours after delivery in neonates weighing 2,250 

grams or higher. A panel of physicians and child neurologists compiled 

and validated data on asthma and other disorders up to the age of seven. 

The total frequency of asthma was 5.26 percent among 28,807 term 

babies. Both maximal TSB levels and TSB levels at 48 hours postpartum 

were associated with an elevated risk of asthma (P for trend 0.01). A 61 

percent increase in the incidence of childhood asthma was linked to 

neonatal maximum TSB levels higher than 15 mg/dL (odds ratio = 1.61, 

95 percent confidence interval: 1.04, 2.08). (Huang et al., 2013). 

Table 4- 7  The mean of Total Serum Bilirubin TSB (mg/dL) for  group 

(A): controls, group (B): patient with asthma. 

Parameter 
Group (A) 

Mean ± SD 

Group (B) 

Mean ± SD 

p-value 

(A vs B) 

TSB (mg/dL) 0.62±0.11 0.85±0.26 0.001 

*Group (A): Controls, Group (B): Patient with asthma patients,TSB = Total Serum Bilirubin , 

SD: standard deviation.  
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Figure 4- 3 Bar charts consist all parameter in current study as mean 

and stander division.  

*AST= Aspartate Aminotransferase , ALT= Alanine Aminotransferease , ALP = Alkaline 

Phosphatase ,TSB = Total Serum Bilirubin 
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1.  Conclusions and Recommendations 

Conclusions 

1. The AST level in group B was  higher than in group A with 

a significant difference .  

2.   ALT  showed no significant difference between group (A 

vs B) .      

3. The asthma group had a higher ALP level than the  group A 

with a significant difference .     

4.   TSB  showed a significant increase in asthma group than B 

group.   

5.  The liver enzymes involved in the process of energy 

production, and that the hypoxia leads to the death of a large 

number of liver cells, which leads to an increase in the levels 

of these enzymes in patients suffering from lack of oxygen. 

Recommendations 

1. Asthma sufferers' symptoms have extended  to a variety 

of bodily systems, including liver functions, necessitating 

further medical attention and regular LFTs check .  

2. Study more body parameters in asthma patients and  

comparison it with control group . 

3. despite being an important  liver functions  it contributing 

factor to asthma control, the adherence rate to the inhalers 

was poor among  patients. Regular investigation for 

patients’ adherence to the prescribed inhalers is necessary 

for patients with uncontrolled asthma.
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 الخالصة

 

 أ 

 الخالصة 

رت الدراسة خمسة أشهر من  تّمت الدراسة في جامعة القادسية / كلية العلوم. استّم

الهدف من الدراسة الحالية هو تحديد العالقة بين .  2021 الى تشرين الثاني    ايارمن  

سحب   تّم من الدم.    ّعينة على ستين    الحصول    تّمختبار وظائف الكبد وشدة مرض الربو.  آ

الوريدي من   المجموعةشخًصا أصح    30الدم    تّم ذكًرا( و  16أنثى و    14)( أ ) اء من 

  16)  (ب ) من مرضى الربو غير المرتبطين من المجموعة  ّعينة  30على    الحصول  

/ مدينة الديوانية من   جمع عينات في مستشفى الديوانية التعليميّ   تّمذكًرا(.    14أنثى و  

المعدل كان   الحاليةفي الدراسة      ستهدفةالم    العواملتحديد    تّمعين ومصابين بالربو.  متبرّ 

االنتشار   )  ومعدل  )ب(  والمجموعة  )أ(  المجموعتين  كال  )السنة(  ±   35.93للعمر 

على التوالي(. كان الجنس في النسبة المئوية للمجموعة )أ(   9.29±    36.00و    12.16

،   53.3على التوالي ، في المجموعة )ب( كانت    53.3،    46.7في اإلناث والذكور  

التوالي  46.7 امي   على  امينوترانسفيرز   ASTنوترانسفيرز  )اسبرتيت  االنين  و 

ALTالفوسفاتيد لقاعديALP  و البليروبين الكليTSB  ) ستخدام جهاز  آ  تّمCobas 

C1 11  نتائج    ت  ظهرا  جراء الفحص   ال    (AST)    كان مرتفعا في المجموعة  ب اكثر

معنوي بين  أي فرق   ALT   ظهرلم ي.    المجموعة  معنويًا بين  من المجموعة أو بفارقا  

ارتفاعا في المجموعة ب اكثر من    أظهر الفوسفاتاز القلوي .  ب   مقابل   أ( )المجموعة 

ارتفاعا في  TSB أظهر .فرقاً معنوياً بين المجموعة )أ مقابل ب(  و اظهر المجموع أ  

   . ب()أ مقابل    تينبين المجموع   فرقًا معنويًا المجموعة ب اكثر من المجموع أ و اظهر  

الدراسة إلى أن إنزيمات الكبد تدخل في عملية إنتاج الطاقة ، ويؤدي نقص استنتجت  

هذه  مستويات  زيادة  إلى  يؤدي  مما   ، الكبد  خاليا  من  كبير  عدد  موت  إلى  األكسجة 

اإلنزيمات لدى مرضى نقص األكسجة أو قد يكون بسبب تناول األدوية باستمرار بسبب 

.اد السامة في الكبد مما يؤثر سلبًا على وظائف الكبد يؤدي الربو المزمن إلى تراكم المو
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