
 

 

AMERICAN JOURNAL OF BIOSCIENCE AND CLINICAL INTEGRITY 

https://biojournals.us/index.php/AJBCI 

ISSN: 2997-7347 
 

 

American Journal Of Bioscience And Clinical Integrity | 14  
 

Article 

The Role of the Activity of the Enzyme Glutathione-S-

Transferase and Some Biochemical Variables In 

Patients with Acute Renal Failure 

Layali Msaher Mshaal1*, Wasan Nazhan Assi2 

12 Tikrit University, College of Education for Pure Sciences, Department of Chemistry 

*Correspondence: lm230012pep@st.tu.edu.iq      

Abstract: A study was conducted to determine the effect of glutathione-S-

transferase (GST) enzyme in patients with acute renal failure, in addition to 

studying the changes in the levels of urea, creatinine, uric acid, the 

antioxidant nitric oxide, as well as the levels of albumin, thiol group, sodium, 

and potassium ions. The results of the study showed a slight increase in the 

level of GST enzyme as well as nitric oxide. In contrast, other variables 

showed a significant increase in their levels, such as urea, creatinine, and uric 

acid. As for the thiol group, albumin and sodium ions showed a decrease in 

their levels compared to the control group. 
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Introduction 

Acute Renal Failure represents a sudden and reversible decrease in kidney function that is 

sufficient to cause a significant disturbance in the internal environment of the body and cause the 

accumulation and collection of harmful nitrogenous compounds inside the body [1]. Usually, kidney 

function is fully restored after treatment of this type, which lasts for a few days or weeks [2]. Acute 

renal failure can be diagnosed based on clinical signs, and kidney function can be estimated using 

known tests such as blood urea and creatinine tests and urine analysis [3]. Acute renal failure (ARF) is 

a distinct clinical entity and a significant cause of death [4]. The results of treatment for the disease are 

better in patients of middle age due to the lack of diseases accompanying the condition, and deaths 

from renal failure decrease immediately after dialysis. In general, acute renal failure occurs at the 

moment when the kidneys stop entirely performing their function [5], and the role of the artificial 

alternative (dialysis) becomes necessary to protect the patient's life until recovery and return to normal 

function are achieved.  

Glutathione-S transferase (GST) is classified as a transporter enzyme. GST is found in the liver 

and is produced by glutathione, which is composed of three amino acids: glycine, glutamic acid, and 

cysteine. It consists of two ends: carbon (C-term) and nitrogen (N-term). It is a powerful antioxidant 

and is used to remove toxins, heavy metals, and drugs from reactive oxygen species (ROS) from the 

body, as it inhibits the formation of free radicals and protects cells from damage. GST is a vital defense 

enzyme that helps protect the body from the harmful effects of radiation exposure and chemotherapy 
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for cancer and greatly helps in treating liver and blood diseases. GST is one of the enzymes whose genes 

are associated with eliminating oxidative stress, and it has a role in stimulating the coupling of 

hydrophobic compounds and electrolytes with reduced glutathione GSH and is excreted in urine and 

feces after coupling with GSH[6].  

Uric Acid is one of the non-protein nitrogenous organic compounds in the blood. It is 

characterized by being difficult to dissolve in water, so most of it must be excreted in urine, as about 

(75%) is filtered through the kidneys [7]. Its formation depends on the extent of the protein content of 

the food, as well as the extent of the free purine bases in the food, as is the case in tea and coffee, as well 

as on the demolition processes that occur in the cells. It represents the final product of the 

decomposition of purines in mammals . After the formation of uric acid in the last step, it will undergo 

additional metabolism in humans and then be excreted through the kidney and intestinal tract, as it is 

filtered in the kidney and reabsorbed or excreted through the renal tubule, mostly through the process 

of urate transport [8]. Hyperuricaemia increases the chance of kidney disease progressing and 

developing.  

Urea, also known as carbamide, is a water-soluble organic nitrogenous compound. It is produced 

during the urea cycle in the liver from ammonia, which is produced by deamination of amino acids. It 

is, therefore, the final product of protein breakdown. Ammonia that is converted into urea is very 

harmful, so the body converts it into urea [9]. The most essential function of the kidneys is to excrete 

nitrogenous products of protein breakdown, the vast majority of which is urea. Nitrogen represents the 

percentage of urea formed in the liver. The expected value of blood urea for both sexes is 15-40 mg/100 

ml [10].  

Creatinine is a cyclic anhydride that belongs to the class of non-protein nitrogenous compounds 

and is produced from the final metabolism of nitrogen in the body. It has the structural formula 

(C4H7N3O), and its molecular weight is 113 Daltons. It is produced from the loss of a water molecule 

from the creatine compound that is built in the liver. After its formation, creatinine is transported to the 

kidneys through the blood, where it is filtered by the renal glomeruli and excreted through the urine 

without being reabsorbed by the tiny renal tubules. If the concentration of creatinine in the blood serum 

is high, this suggests the presence of moderate or severe kidney damage. This can be confirmed by a 

test called creatinine clearance, which is considered one of the most sensitive tests for measuring the 

glomerular filtration rate GFR[11].  

Albumin The normal serum albumin concentration is 3.5-5.5 g/dL. Albumin differs from blood 

proteins in that it does not have a glycosyl group added to it. In hypoalbuminemia, albumin levels in 

the blood are low, i.e. less than 3.5 g/dL. On the contrary, high albumin levels in the body are 

uncommon and indicate the presence of severe problems, such as dehydration [12].Sodium Healthy 

kidneys maintain a constant level of sodium in the body by adjusting the amount excreted in the urine. 

An imbalance in the amount of sodium taken in and lost affects the total amount of sodium in the body. 

The amount of sodium concentration in the blood can be [13]. 

Materials and Methods 

1. Collection Of Blood Samples 

Blood was drawn from the vein using a (medical syringe) with a volume of (5) ml and placed in 

plastic tubes free of any additives Plain tubes, sterile made of polystyrene. It was left for (15) 

minutes, after which the blood serum was separated from the clotted part by centrifugation7 

(Centrifuge) at a speed of (4000 rpm for (10) minutes, then the clear blood serum was drawn and 

stored in the freezer [14]. 

2. Estimation the activity of the enzyme Glutathione-S-transferase 

A. The Principle 

The method of measuring the activity of the GST enzyme depends on the coupling of GSH with 1-

chloro-2,4-dinitrobenzene (CDNB-1) and the absorbance of the complex formed is measured at 340 

nm [15]. The activity of GST can be defined as the amount of enzyme required to coupling 1-

micromol of CDNB with GSH per minute as shown in the equation: 
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B. Reagents 

1) Glutathione solution (29.93 mM) 

2) 22.463 mM solution of 1-chloro-2,4-dinitrobenzene (CDNB) 

3) Phosphate buffer solution PH 6.25 

C. Methodes 

Reagents Sample Blank 

phosphate buffer pH 6.25 2.7 ml 2.7 ml 

Serum 100  µl …. 

DW ….. 100  µl 

CDNB solution 22.463 mM 100  µl 100  µl 

After 3 minutes, add 29.93 mM GST solution . 100  µl 100  µl 

 

Then all the tubes are mixed and the first absorbance is read at the first minute and the last 

absorbance at the tenth minute at a wavelength of 340 nm. 

D. Calculations 

Activity of GST (U/L)=  

ΔA  represents the difference between the first and last absorbances 

Vt   represents the total volume = 3 ml 

Vs   represents the volume of the sample = 0.1 ml 

    Represents the absorbance coefficient .9.6 mM-1 /cm-1 

d     represents the light path 

Result and Discussions 

1. Correlation between GST and uric acid concentration level: 

The relationship between them is direct and the value of the correlation coefficient for them is r = 0.067, 

meaning that with an increase in the level of the GST enzyme, the concentration of uric acid increases 

[16]. 
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3. Correlation between GST and creatinine concentration level: 

The relationship between them is direct and the value of the correlation coefficient for them is r = 0.247, 

meaning that with an increase in the level of the GST enzyme, the concentration of creatinine increases. 

 

 
 

4. Correlation between GST and albumin concentration level: 

The relationship between them is inverse and the value of the correlation coefficient for them is r = -

0.129, meaning that when the level of the GST enzyme increases, the concentration of albumin decreases 

[18]. 
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5. Correlation between GST and thiol group concentration: 

The relationship between them is inverse and the value of the correlation coefficient for them is r = -

0.103, meaning that when the level of the GST enzyme increases, the concentration of the thiol group 

decreases [19]. 

 

 
 

6. Correlation between GST and sodium ion concentration level: 

The relationship between them is inverse and the value of the correlation coefficient for them is r = -

0.076, meaning that when the level of the GST enzyme increases, the concentration of sodium ions 

decreases. 
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Conclusion 

These results are consistent with previous studies that have shown an early decrease in glutathione 

S transferase (GST) activity during various types of acute kidney injury. This enzyme is one of the 

detoxification enzymes that stimulate tissue protection through the conjugation of GST to foreign 

substances and reactive oxygen molecules. The possible changes in GST enzyme expression during 

acute kidney injury have pathophysiological significance in detecting the severity of the injury [20]. 
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