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The molecular and stromal mechanisms associated with the pathogenesis of prostate hyperplasia as a metabolic disorder are 

not yet fully understood, but it is believed that the etiology of hyperplasia is influenced by a number of factors, including aging, 

hormonal changes, metabolic syndrome, dietary factors, inflammation, oxidative stress, and, more recently, suppression of apop-

tosis in prostate tissue. A number of studies emphasize the disruption of pro/antioxidant status in the development of prostate 

hyperplasia. The aim of the research is to study the activity and kinetic characteristics of glutathione-S-transferase (GsT) in pros-

tate biopsies from patients with benign hyperplasia and hyperplasia with chronic prostatitis. The prostate tissue (biopsies) from 

two groups of patients were used. Group 1 consisted of patients with benign prostatic hyperplasia (n = 14); group 2 consisted of 

patients with benign prostatic hyperplasia and chronic prostatitis (n = 14). It was shown that GsT activity in the soluble fraction of 

prostate biopsies from patients with benign hyperplasia with chronic prostatitis was 1.60 times higher than in patients without 

chronic prostatitis. It was found that the kinetics of the GsT reaction is consistent with the patterns of a zero-order reaction in the 

range of 0–3 min: in this time interval, the dependence graph of the product formation on the incubation period was practically 

linear. It was shown that the value of V0 in patients with prostatic hyperplasia with chronic prostatitis was almost twice as high as 

that in patients without chronic prostatitis. Over the entire range of GSH concentrations, enzyme activity in samples from patients 

with inflammation was higher than in patients without chronic prostatitis. Similar changes were also observed with an increase in 

the concentration of 1-chloro-2,4-dinitrobenzene in the incubation medium at a constant GSH concentrations. Calculation of the 

kinetic parameters of GsT activity shows that the maximum reaction rate of accumulation of the optically active dinitrobenzene 

conjugate, determined by GSH, was 1.44 times higher in patients with chronic prostatitis compared to the first group. The affinity 

constant for GSH in this group of patients was 2.28 times higher compared to patients without chronic prostatitis. When interpret-

ing the obtained kinetic parameters determined by GSH, it is shown that GsT activity in patients with benign prostatic hyperplasia 

without chronic prostatitis is reduced both due to a decrease in the enzyme reaction rate (Vmax decreases) and due to a increase in 

the enzyme's affinity for GSH (KGSH decreases).  

Keywords: prostatic hyperplasia; chronic prostatitis; glutathione-S-transferase; oxidative stress; malondialdehyde.  

Introduction  

 
Prostate gland diseases are an important problem in urology and 

andrology, since chronic prostatitis is one of the most common disea-
ses in men of reproductive age (Roehrborn & McConnell, 2002; Er-

can et al., 2019). Overall, chronic prostatitis and benign prostatic hy-
perplasia (BPH) are serious health problems, and the incidence of 
prostate-related diseases is expected to increase with longer life ex-
pectancy. BPH is the growth of both epithelial and stromal cells in the 
transitional zone and periurethral areas of the prostate. It affects most-
ly older men. The diagnosis of BPH is histological and requires tissue 
examination; its prevalence exceeds 70% in men aged 60 and over 
90% in men aged 70. The histological presence of BPH is not neces-

sarily accompanied by clinical symptoms (Roehrborn, 2008; Chugh-
tai et al., 2011; Kim et al., 2016).  

Chronic prostatitis often results from long-standing, recurring in-
flammation of the prostate. Inflammation of the prostate gland may 
be an important factor influencing its growth and symptom progres-
sion. Prostate stromal cells play a key role in triggering the inflamma-
tory response by activating CD4+ lymphocytes. Although the molec-
ular and stromal mechanisms involved in the pathogenesis of this 

metabolic disorder are not yet fully understood, it is believed that the 
etiology of hyperplasia is influenced by a number of factors, including 
aging, hormonal changes, metabolic syndrome, dietary factors, in-
flammation, oxidative stress, and, more recently, suppression of apop-
tosis in prostate tissue (Roehrborn & McConnell, 2002; Aleksandra 
et al., 2015; Ercan et al., 2019). Various growth factors and cytokines 
are involved in the inflammatory process. Both chronic and acute in-

flammation can lead to proliferation in prostate tissue through various 
mechanisms, including oxidative stress. Both tissue damage and oxi-
dative stress can cause compensatory cell proliferation, resulting in 
hyperplastic growth (Chughtai et al., 2011).  

Inflammation of the prostate gland can lead to the formation of 

free radicals, including nitric oxide (NO) and various reactive oxygen 
species. Both macrophages and neutrophils are sources of these free 
radicals, which can induce hyperplastic changes through oxidative 
stress that damages tissues and DNA. One of the characteristic fea-
tures of such reactions is the release of arachidonic acid from cell 
membranes. This process is accompanied by the formation of new 
reactive oxygen species. These reactions can lead to the conversion of 
arachidonic acid into prostaglandins with the participation of cy-

clooxygenase enzymes. Prostaglandins are recognized as an im-
portant factor in the regulation of prostate cell proliferation (Sugar, 
2006).  

According to some authors, the development of benign prostatic 
hyperplasia is accompanied by a violation of the oxidative status due 
to an increase in MDA levels, depletion of GSH concentration, and a 
decrease in the activity of antioxidant enzymes. These results allow us 
to understand part of the etiology of BPH associated with oxidative 

stress (Zabaiou et al., 2016). To assess the state of oxidative stress in 
BPH, it was proposed to measure cytosolic levels of malondialdehyde 
(MDA), glutathione (GSH) and cytosolic enzymatic activity of su-
peroxide dismutase, catalase, glutathione peroxidase, and glutathione-
S-transferase (Zabaiou, 2016).  

According to other data, glutathione-S-transferase (GsT) deserves 
the most attention, as it is overexpressed in patients with BPH 
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(Konwar et al., 2010). Normally, prostate tissue is protected against 
oxidative stress by antioxidant enzymes such as superoxide dis-
mutase and glutathione-S-transferase (GsT)-P1 (Naber & Weidner, 

2000). GsT (EC 2.5.1.18) is one of the important enzymes in the me-
tabolism of xenobiotics. GsTs are divided into three classes according 
to their cellular localization: cytosolic, mitochondrial, and microso-
mal. Among them, cytosolic GsTs are probably the most studied and 
widely expressed in various cell types (Chatterjee & Gupta, 2018; 
Singh & Reindl, 2021).  

Each class of GsTs is characterized by specific properties. How-
ever all GsTs isoforms perform common functions – they participate 

in the transport of hydrophobic compounds (such as aromatic hydro-
carbons, porphyrins, steroid hormones) and ensure the detoxification of 
organic peroxides and xenobiotics (Strange et al., 2021). The mecha-
nism of detoxification involves the nucleophilic addition of the SH 
group of glutathione to the electrophilic center of the toxic molecule. 
This results in the formation of a glutathione conjugate, which usually 
has lower toxicity and greater solubility in water, facilitating its remo-
val from the cell and the body as a whole (Dann et al., 2004). 

The substrates for these enzymes are chemical carcinogens, certain 
endogenous compounds formed during oxidative stress, and various 
drugs. Experimental data suggest that increased expression of isoen-
zymes of this family may be one of the factors contributing to the 
resistance of cancer cells to antitumor drugs (Piaggi et al., 2010; 
Wang et al., 2015).  

Studies have shown that electrophilic substances formed as a re-
sult of oxidative stress are associated with various diseases, such as 

cancer, Alzheimer's disease, Parkinson's disease, schizophrenia, dia-
betes, atherosclerosis, and diseases associated with aging (Grimsrud 
et al, 2007; Zimniak, 2008; Zhou et al., 2008; Butterfield et al., 2010). 
GsTs play an important role in the inactivation of these endogenous 
electrophiles, which means that GsT deficiency may increase the risk 
of these diseases. The development of BPH is accompanied by a 
disturbance in oxidative status, in particular due to an increase in 
MDA levels and changes in the activities of antioxidant enzymes 
(Zabaiou et al., 2016).  

The aim of this study is to study the activity and kinetic character-
istics of glutathione S-transferase in prostate biopsies from patients 
with benign hyperplasia and hyperplasia with chronic prostatitis.  

 

Materials and methods  

 
Prostate tissue (biopsies) from two groups of patients undergoing 

treatment at the urology clinic of the Lviv regional clinical hospital 

were used. Group 1 – patients with BPH (n = 14); Group 2 – patients 
with benign prostatic hyperplasia and chronic prostatitis (n = 14). The 
age of patients ranged from 58 to 72, and the average age was 62.4 ± 
5.2. The study was carried out in compliance with the principles of 
medical ethics and protection of patients' rights, human dignity and 
moral and ethical standards, in accordance with the principles of the 
Helsinki Declaration of Human Rights, the Council of Europe Con-
vention on Human Rights and Biomedicine, and the legislation of 

Ukraine; permission of the Bioethics Committee of Danylo Halytskyi 
Lviv National Medical University. Measures were taken to ensure pa-
tient safety, respect for their rights, human dignity, and moral and 
ethical standards in accordance with the principles of the Helsinki 
Declaration on Human Rights, the Council of Europe Convention on 
Human Rights and Biomedicine, and the relevant laws of Ukraine.  

The tissues were cooled in physiological solution, crushed and 
homogenized using an FSH-2A HTGH Speed Homogenizer at 

4000 rpm, adding cooled to 0 ºC 50 mM Tris-HCl buffer (pH 7.4) 
containing 1 mM EDTA and 250 mM sucrose in a tissue-buffer mass 
ratio of 1:9. The supernatant obtained by centrifuging the diluted ho-
mogenate at 15 000 g for 15 min was used in the studies. The super-
natant fraction, which was intended for further biochemical studies, 
was divided into parts, transferred to ultracentrifuge tubes, and imme-
diately frozen in a freezer at a temperature of –30 ºC.  

Lipid peroxidation was assessed by the concentration of 

malondialdehyde (MDA) in the supernatant fraction using the method 
(Nabil et al., 2008) and expressed to grams of tissue. The principle of 

the MDA determination method is that at high temperatures in an 
acidic environment, it reacts with 2-thiobarbituric acid, forming a 
colored trimethylene complex with a maximum absorption at λ = 532 

nm (Nabil et al., 2008).  
GsT activity was determined in the soluble fraction of the prosta-

te gland. The total protein content in the samples was determined by 
the Lowry method using a kit manufactured by Simko Ltd (Ukraine). 
GsT activity was determined by the rate of enzymatic formation of 
the optically active dinitrobenzene (glutathione-S) conjugate in the re-
action of glutathione reduction with 1-chloro-2,4-dinitrobenzene. 
The aqueous solution of the formed product has a maximum light 

absorption at a wavelength of 340 nm (Habig et al., 1974).  

 
 

In a 10 mm cuvette with the test sample containing 2.5 mL of 
0.1 M potassium phosphate buffer (pH 6.5), 0.03 mL of a 300 mM 
solution of reduced glutathione and 0.1 mL of a sample containing 
50 μg of protein were added. To a cuvette with a control sample con-
taining 2.5 mL of 0.1 M potassium phosphate buffer (pH 6.5), 
0.03 mL of 300 mM reduced glutathione solution was added, and in-
stead of the protein fraction, 0.1 mL of 0.1 M potassium phosphate 
buffer (pH 6.5) was added. The reaction was initiated by adding 

0.2 mL of 0.015 M 1-chloro-2,4-dinitrobenzene to both cuvettes, and 
after 3 minutes, the optical density at a wavelength of 340 nm was 
measured for the test sample against the control. The enzymatic acti-
vity of GsT was calculated based on the extinction coefficient of the 
complex (9.6 mM–1cm–1) and expressed in μmol GSH per min per 
1 mg of protein.  

The kinetic parameters of the glutathione-S formation reaction 
(the maximum instantaneous reaction rate V0, the maximum (plateau) 

amount of reaction product formation Pmax, and the characteristic re-
action time (half-saturation period)) were determined as described in 
the article (Kosterin & Karahim, 2020). The kinetic properties of GsT 
were studied in a standard incubation medium, which was modified 
according to the concentration of the substrate – GSH or 1-chloro-2,4-
dinitrobenzene. The apparent kinetic parameters characterizing the 
reaction catalyzed by GsT (the apparent affinity constant for GSH or 
1-chloro-2,4-dinitrobenzene and the maximum reaction rate) were de-

termined in the Lineweaver-Burk coordinates {1/V on 1/S}, where S 
is the substrate concentration and V is the reaction rate at a given rea-
gent concentration. The research results were processed using gene-
rally accepted methods of variational statistics with the use of ANOVA.  

 

Results  

 
Malondialdehyde (MDA) is considered the most informative 

marker of oxidative stress during the onset and progression of prostate 
hyperplasia, as elevated levels signal increased lipid peroxidation and 
impaired antioxidant defenses. It has been shown that the MDA level 
in patients with BPH with chronic prostatitis increases 1.52 times (P < 
0.05) compared to patients without chronic prostatitis (Fig. 1). Incea-
sed level of MDA indicates an intensification of oxidative processes.  

It is known that GsTs are key detoxification systems that inacti-
vate toxic products of lipid peroxidation. It has been established that 
GsT activity was 1.60 times higher (P < 0.05) in the soluble fraction 

of prostate biopsies from patients with BPH with chronic prostatitis 
than in patients without chronic prostatitis (Fig. 2).  

In order to study the characteristics and mechanism of GsT func-
tioning, the maximum instantaneous reaction rate (V0), the maximum 
(plateau) amount of reaction product formation (Pmax), and the charac-
teristic reaction time (τ) were determined. To find these kinetic pa-
rameters of the GsT-catalyzed reaction, the dynamics of accumulation 
of the reaction product were studied. For this purpose, the soluble 

fraction of prostate biopsies was incubated in a standard incubation 
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medium for different periods of time (1–5 min). The experimental da-
ta showed that the kinetic curves of glutathione-S formation in the so-
luble fraction of the prostate gland of patients with BPH and hyper-

plasia with chronic prostatitis tend to saturate (Fig. 3).  

  

Fig. 1. MDA concentration in prostate biopsy tissue of patients  
with BPH and BPH with chronic prostatitis (mean ± SD, n = 14)  

  

Fig. 2. GsT activity in the soluble fraction of prostate biopsies  
from patients with BPH and BPH with chronic prostatitis  

(mean ± SD, n = 14)  

  

Fig. 3. Dynamics of glutathione-S accumulation in the soluble  
fraction of prostate biopsies from patients with BPH and BPH  

with chronic prostatitis (mean ± SD, n = 14)  

Analysis of the results obtained allows us to conclude that the ki-

netics of the GsT reaction is consistent with the patterns of a zero-or-
der reaction in the range of 0–3 min. In this time interval, the depend-
ence graph of the reaction product formation on the incubation period 
is practically linear. Therefore the incubation time of homogenates 
and, accordingly, the enzyme reaction was 3 min in further ex-
periments. As can be seen in Fig. 3, over the entire range of time, the 
amount of conjugated product formation in patients with chronic pro-
statitis is higher than in patients with hyperplasia without chronic pro-

statitis. By linearizing the obtained data in the coordinates {P/t on P}, 
the main kinetic characteristics of the accumulation of the optically 
active conjugate were calculated (Fig. 4).  

As can be seen from the data in Table 1, the values of the kinetic 
parameters of accumulation of the optically active conjugate in the 
soluble fraction of the prostate gland of patients in both study groups 

differ significantly. In the absence of a significant difference in the 
value of Pmax of accumulation of the optically active conjugate, we 
have shown that the value of V0 in patients with BPH with chronic 
prostatitis is almost twice (P < 0.01) as high as this value for patients 
without chronic prostatitis. Based on these data, we assume that in the 
prostate gland of patients with an inflammatory process, the accumu-
lation of optically active conjugate occurs more actively (the charac-
teristic reaction time is 2.08 times (P < 0.001) shorter), but is charac-

terized by the same capacity.  

  

Fig. 4. Linearization of glutathione-S accumulation curves  
in prostate gland homogenates of patients with BPH and BPH  

with chronic prostatitis [P/t; P] (mean ± SD, n = 14; r > 0.9)  

Table 1  
Kinetic parameters of glutathione-S accumulation  
in the soluble fraction of the prostate gland in patients  
with BPH and BPH with chronic prostatitis (mean ± SD, n = 14)  

Kinetic parameters 

Patients with BPH 

without chronic  

prostatitis 

with chronic  

prostatitis 

V0, nmol glutathione-S / min  

per mg of protein 
27.40  0.42   54.25  5.36 ** 

Pmax, nmol glutathione–S / mg protein 167.12  20.15 152.22  18.44 

τ, min    5.92  0.54      2.85  0.44 *** 

Note: V0 – maximum instantaneous reaction rate, Pmax – maximum (plateau) 

amount of reaction product, τ – characteristic reaction time (half-life period); 

changes are significant compared to values in patients without chronic prostati-

tis ** – P < 0.01, *** – P < 0.001.  

An important characteristic of GsT is the dependence of enzyme 
activity on the substrate concentration in the incubation medium, 
which is determined by the value of the apparent affinity constant for 
the substrate. The soluble fraction of the prostate gland was incubated 
in a medium containing reaction substrates – GSH in a concentration 
range from 5 to 300 mM and 1-chloro-2,4-dinitrobenzene from 50 to 
200 mM.  

An increase in the GSH content in the incubation medium (at a 

constant concentration of 1-chloro-2,4-dinitrobenzene) leads to a mo-
notonic increase in GsT enzymatic activity with a plateau (Fig. 5). 
The enzyme activity in samples from patients with chronic prostatitis 
is higher over the entire range of GSH concentrations studied than in 
patients without inflammation. Similar changes are also observed 
with an increase in the concentration of 1-chloro-2,4-dinitrobenzene 
in the incubation medium at a constant GSH concentration (Fig. 6).  

To elucidate the possible mechanism of change in GsT activity, 

the main kinetic parameters of accumulation of the optically active di-
nitrobenzene conjugate in the soluble fraction of the prostate gland 
were determined. By linearizing the obtained concentration depend-
encies in the Lineweaver-Burk coordinates, the main kinetic parame-
ters of glutathione-S accumulation in the soluble fraction of the pros-
tate gland of patients with BPH with chronic prostatitis were de-
termined (Fig. 7 and 8). As can be seen from the presented curves, the 
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dependencies {1/V; 1/[GSH]} differ in the slope tangent and intersect 
the abscissa and ordinate axes at different points. This dependence 
corresponds to a mixed type of enzyme inhibition. A similar nature of 

inhibition was also found for 1-chloro-2,4-dinitrobenzene. The obtai-
ned values of the apparent affinity constant for GSH and 1-chloro-
2,4-dinitrobenzene are in the millimolar concentration range, which is 
consistent with the data of other researchers.  

  

Fig. 5. Concentration dependence of GSH on GsT activity  

in the soluble fraction of the prostate gland of patients with BPH  
and BPH with chronic prostatitis (mean ± SD, n = 14)  

  

Fig. 6. Concentration dependence of 1-chloro-2,4-dinitrobenzene on 
GsT activity in the supernatant fraction of the prostate gland of pati-

ents with BPH and BPH with chronic prostatitis (mean ± SD, n = 14)  

  

Fig. 7. Linearization of the concentration curves shown in Figure 5  
in the Lineweaver-Burk coordinates, where V is GsT activity  

(n = 14; r > 0.95)  

It was shown that the maximum reaction rate of accumulation of 
the optically active dinitrobenzene conjugate (determined by GSH) is 
1.44 times (P < 0.05) higher in patients with chronic prostatitis com-

pared to the first group. The affinity constant for GSH in this group of 
patients is 2.28 times (P < 0.001) higher compared to patients without 
inflammation. When interpreting the obtained kinetic parameters de-
termined by GSH, it is shown that GsT activity in patients with BPH 
without chronic prostatitis is reduced both due to a decrease in the en-
zyme reaction rate (Vmax decreases) and due to a increase in the enzy-
me's affinity for GSH (KGSH decreases). Similarly, the maximum re-

action rate of accumulation of the optically active dinitrobenzene con-
jugate (determined by 1-chloro-2,4-dinitrobenzene) is 1.52 times (P < 
0.05) higher in patients with chronic prostatitis compared to the first 

group. The affinity constant for 1-chloro-2,4-dinitrobenzene in pa-
tients with chronic prostatitis is 5.42 times (P < 0.001) higher than in 
patients without inflammation.  

  

Fig. 8. Linearization of concentration curves shown in Figure 6  
in Lineweaver-Burk coordinates, where V is GsT activity  

(n = 14; r > 0.95)  

Table 2  
Kinetic properties of GsT in the soluble fraction of the prostate  
gland in patients with BPH and BPH with chronic prostatitis  
(mean ± SD, n = 14)  

Kinetic parameters 

Patients with BPH 

without chronic  

prostatitis 

with chronic  

prostatitis 

Vmax, nmol GSH/min  

per mg protein (according to GSH) 
58.5  5.3 84.1  8.3* 

KGSH, mM 1.62  0.16 3.70  0.42*** 

Vmax, nmol GSH/min per mg protein 

(by 1-chloro-2,4- dinitrobenzene) 
70.9  8.3 107.5  9.3* 

K1-chloro-2,4-dinitrobenzene, mM 9.5  1.2 51.6  5.4*** 

Note: Vmax – initial maximum enzyme activity, KGSH, K – 1-chloro-2,4-dinit-

robenzene – Michaelis constant for substrates; changes are significant compa-

red to the values in the control group * – P < 0.05, ** – P < 0.01, *** – P < 0.001.  

 

Discussion  

 

The increased level of MDA is main marker of the oxidative 
stress in prostate hyperplasia (Zabaiou et al., 2016; Ercan et al., 2019). 
The biological role of GsT is determined by its ability to detoxify a 
wide range of endogenous and exogenous toxic compounds by con-
jugating them with glutathione (Lv et al., 2023). In our previous studi-
es it was shown that sperm GsTs play key role in susceptibility of 
spermatozoa to oxidative damage and maintaining sperm antioxidant 
status (Vorobets et al., 2018; Fafula et al., 2019). In present study we 

studied the the activity and kinetic characteristics of glutathione S-
transferase in prostate biopsies from patients with benign hyperplasia 
and hyperplasia with chronic prostatitis.  

Glutathione S-transferase catalyzes the conjugation of reduced 
glutathione with 1-chloro-2,4-dinitrobenzene (CDNB), which is a uni-
versal model substrate for most GsT isoforms. GsTs are known to ca-
talyze the nucleophilic addition of glutathione (non-protein thiol, GSH, 
tripeptide γ-Glu-Cys-Gly) to electrophilic molecules of various toxic 
substrates, including xenobiotics (RX + GSH → RSG + HX). This 

process is carried out using hydrogen from reduced glutathione, to 
which this enzyme has a high affinity. Given this, changes in the con-
centration of GSH in the incubation medium likely affect the rate of 
the reaction catalyzed by GST. Dinitrophenols have electrophilic cen-
ters that make the molecule susceptible to nucleophilic attack. GST 
promotes the nucleophilic addition of GSH to the aromatic ring of di-
nitrophenol. Since dinitro groups are strong electron acceptors, the ring 
becomes activated for attack by GSH thiolate. This reaction results in 
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the formation of a glutathione conjugate of dinitrophenol (the molecule 
becomes less reactive and is more easily excreted) (Lv et al., 2023).  

Hyperplastic changes in the prostate gland are associated with in-

creased activity of glutathione metabolism enzymes, in particular GsT. 
Increased GsT activity is considered a protective mechanism aimed at 
neutralizing oxidants and lipid peroxidation products that accumulate 
under conditions of structural and functional tissue changes. The ob-
tained results, which indicate an increase in GsT activity in the prosta-
te tissue in hyperplasia, are consistent with previous studies. How-
ever, the nature and degree of activation of different GsT isoforms 
may depend on the stage of the pathological process, hormonal status, 

and individual genetic characteristics, which requires further study 
(Bostwick et al., 2007; Zabaiou et al., 2016).  

In this regard, GsT deserves the most attention, as it is overex-
pressed in patients with BPH (Konwar et al., 2010). On the other 
hand, there is evidence that the development of BHP is accompanied 
by a disturbance in oxidative status due to an increase in MDA levels, 
depletion of GSH concentration, and a decrease in the activity of all 
antioxidant enzymes studied. According to the authors, these results 

provide insight into the etiology of benign prostatic hyperplasia asso-
ciated with oxidative stress (Zabaiou et al., 2016).  

A growing number of studies link the diverse biological activity 
of GsT to various diseases. GsT has been shown to be overexpressed 
in many tumor tissues. High expression of GsT mediates cellular re-
sistance to anticancer drugs through various mechanisms, which 
mainly include metabolic detoxification, MAPK signaling pathway 
regulation, DNA repair, autophagy, and glycolytic processes. In addi-

tion, a recent study has shown that high GsT expression in lung fibro-
blasts promotes the progression of pulmonary fibrosis by catalyzing 
S-glutathionylation of proteins in lung fibroblasts (Lv et al., 2023).  

 

Conclusion  

 
It has been found that in patients with benign prostatic hyperplas-

ia with chronic prostatitis, the accumulation of optically active conju-
gate occurs more actively compared to patients without chronic pros-

tatitis, but is characterized by the same capacity. When interpreting 
the obtained kinetic parameters determined by GSH, it is shown that 
GsT activity in patients with benign prostatic hyperplasia without 
chronic prostatitis is reduced both due to a decrease in the enzyme 
reaction rate (Vmax decreases) and due to a increase in the enzyme's 
affinity for GSH (KGSH decreases).  
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