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Abstract  Galactose-specific lectins are proteins with 
multifunctional properties, modulate cancerogenesis 
multistep process, and induce the remarkable generation of 
intracellular hydrogen peroxide. In this data we aim to 
investigate the effects of galactose-specific lectins isolated 
from the microsomal fraction of prostate post-operation 
tissues with different diagnosis in vitro model experiments 
(bovine liver tissue cells) on some aspects of peroxidation 
processes as one of the causes of tumor genesis. The 
beta-galactose-specific lectins were isolated from the 
microsomal fraction of prostate tissues with different 
diagnosis: benign prostate hyperplasia with low-grade 
intraepithelial neoplasia (BPH/LGPIN), high grade 
intraepithelial neoplasia (HGPIN), atypical adenomatous 
hyperplasia (AAH) and adenocarcinoma (PC). The 
molecular weight (60kDa) of lectins found to be similar, but 
their biological effects are different. The lectin from 
BPH/LGPIN tissue microsomes did not change the amount 
of malondyaldehyde (MDA), while the lectin from HGPIN, 
AAH and PC tissue microsomes induced increasing 
production of MDA. The lectins from all sources increase the 
amount of H2O2 in time-dependent manner. These effects are 
mediated by galactose binding domain of the lectins as are 
completely abolished by the inclusion of galactose. We 
proposed that one of the reasons of the revealed changes in 
the biological properties of lectins induced by alteration in 
the lectin’s carbohydrate moiety structure. There is evidence 
that the changes of biological properties of prostate 
galactose-specific lectins are functionally related to 
development of the metabolic changes during prostate 
pathogenesis. In view of endoplasmic reticulum in many 
ways involved in carcinogenesis, we proposed the possible 
way, the released galactose-specific lectins from damaged 
microsomes enhances further transformation of prostate 
tissue by induction of MDA production and generation of 
free H2O2.

Keywords Microsomal Lectins, Catalase, Lipid 
Peroxidation, Malondialdehyde, Prostate Gland Diseases 

1. Introduction
Studies about physiological and biological properties of 

endogenous lectins have become a prominent issue in the 
recent years [1]. Lectins are nonimmune proteins that 
selectively recognize and reversibly binding to the terminal 
or subterminal carbohydrate determinants of 
glycoconjugates with no enzymatic activity; thus forming 
non-covalent bonds. Lectins participate in the regulation of 
many crucial biological processes, such as cell recognition, 
cellular differentiation, adhesion, signal transduction, 
embryogenesis, modulation of immune responses, 
fertilization, membrane transport, apoptosis, modulation of 
enzymatic activity, and cell division [2-4]. Number of 
endogenous and exogenous lectins promote synthesis of 
reactive oxygen species (ROS) [5-7]. Some of endogenous 
lectins are characterized by mitogenic activity and 
participate in tumor progression and metastasis [8, 
9].Considering the fact that prostate cancer is the one of the 
most frequently diagnosed malignancy in males and the 
second leading cause of cancer-related death among men, 
our efforts have been concentrated on understanding the role 
of endogenous lectins from prostate tissue, in the progression 
of gland tumor [10]. There are three pathological changes 
affect prostate gland with highest frequency: inflammation 
(prostatitis), benign nodular enlargement (also termed BPH) 
with low grade intraepithelial neoplasia (BPH/LGPIN), or 
with high grade intraepithelial neoplasia (HGPIN, precursor 
of prostate cancer), or with atypical adenomatous 
hyperplasia (AAH or adenosis) and adenocarcinoma (PC) 
[11, 12]. The benign nodular enlargement and prostatic 
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carcinoma are by far the most common among the above 
listed. Less information is available about the biochemical 
changes in the cells from tissues with HGPIN and AAH 
changes, as well as biological functions of the endogenous 
lectins in these processes. Adenosis - atypical adenomatous 
hyperplasia is one of the most common pseudoneoplastic 
lesions in the prostate that may be confused with 
adenocarcinoma because of its cytologic and architectural 
features [12]. Even though, the etiology of human prostate 
cancer is not well understood, oxidative stress has been 
identified as one of the causes of the development of prostate 
cancer. Relatively little is known about molecular events that 
underlie the development and progression of prostate cancer. 
Its’ known that prostate cancer is a disease associated with 
aging and oxidative stress (a shift in prooxidant-antioxidant 
balance), which is also commonly associated with the age. 
The alteration of expression of three major antioxidant 
enzymes, copper-zinc superoxide dismutase (SOD1), 
manganese superoxide dismutase (SOD2), and catalase, was 
revealed by immunohistochemistry in human prostate 
carcinoma and in high grade prostatic intraepithelial 
neoplasia (HGPIN) [13]. The number of immunoreactive 
cells was greater in benign epithelium than in neoplasia and 
cancer.  

Microsomes play a significant role in tumorigenesis by 
production of free radicals in prostate microsomes [14]. 
Several modes of action by which carcinogens induce cancer 
have been identified, including through production of ROS 
and oxidative damage to cellular macromolecules can arise 
through overproduction of ROS. Main biochemical reactions 
produce and scavenge ROS - superoxide radical (•O−

2), 
hidroxyl radical ((•OH), singlet oxygen and hydrogen 
peroxide (H2O2). The hydrogen peroxide is considered to be 
one of the most toxic ROS, however, is not highly reactive by 
itself. Superoxide dismutase reacts with the superoxide anion 
to form hydrogen peroxide and molecular oxygen and 
catalase converts hydrogen peroxide to water and molecular 
oxygen. Catalase is a very important enzyme in protecting 
cells from the accumulation of hydrogen peroxide and 
oxidative damage by ROS. The hydrogen peroxide is the 
most stable ROS. Intracellular generation of ROS, including 
of H2O2 has been considered an important mediator of 
apoptosis [15-17].  

Lectins are one of the important chemical agents that 
induce ROS production and modulate cancerogenesis 
multistep process [16], they induce generation of large 
amount of intracellular hydrogen peroxide molecules at an 
early phase, thus resulting in apoptotic death of cancer cells. 
It has been well-known that beta-galactose-specific lectins 
(galectins) of the prostate gland play an important role in the 
transformation of human prostate [8,9]. The effects of 
galectins (-1 and -3) is dependent on their distribution in 
cytoplasm, mitochondria and nucleus [9,10]. Unfortunately, 
there is less information about the microsomal lectins and 
their role in the prostate diseases. On one hand, a scarce data 
is available about the microsomal lectins in the liver [18] and 

the brain cells [19]. On the other hand, more information has 
been reported about the biological role of lectins isolated 
from the endoplasmic reticulum neoplasic and atypical tissue 
cells (calreticulin and calnexin) of prostate [20].  

Take into consideration the afore-mentioned the aim of the 
present study was to purification and investigation of certain 
properties of microsomal galactose-specific lectins from 
tissues of men with BPH/LGPIN, HGPIN, AAH and PC 
diagnosis, their comparative analysis, and an investigation 
the role of prostate microsome galactose-specific lectins in 
vitro system on some aspects of peroxidation processes and 
hydrogen peroxide production. 

And understanding of the role of prostate microsomal 
galactose-specific lectins in peroxidation processes. 

2 Materials and Methods 

2.1. Materials 

Post-operational tissues have been obtained from: 
A.Tsulukidze Urology National Center, Pathomorphology 
Laboratory at the 1st Clinical Hospital and Clinic of SJC 
"Modern Medical Technologies”. Human prostate tissue 
samples were obtained from patients undergoing open 
trans-abdominal prostatectomy for benign prostate 
hyperplasia and transurethral resection of the prostate 
(TURP). The cases with BPH/LGPIN diagnosis were n=27 
(age 55-70 years), with HGPIN diagnosis n=15 (age 50-68 
years), with AAH diagnosis n=20 (age 50-75 years) and with 
PC n=9 (age 54-67 years). Approval for the use of the tissues 
was obtained from the local ethical committee. After 
removal, pathological conditions were confirmed using 
histopathology. Diagnoses were draw according to the 
histopathological diagnostic criteria [21] by examining of the 
pre-operational needle biopsy samples and 
paraffin-embedded slices (post-operation). The cells in slices 
with AAH diagnosis had clear cytoplasm, and lacked 
malignant nuclear features; prominent nucleoli occurredin 
21-25% of cases. The nuclear size and anisonucleosis were 
found to be the main features of the cells in the slices with 
BPH/LGPIN diagnosis. 

Reagents: MDA was present in the lipid-peroxidation 
assay-kit from Calbiochem-Novabiochem Corporation 
Biosciences Company (Cat.No.437634); reagents for 
polyacrylamide gel-electrophoresis, agarose (for the affinity 
chromatography), TRIS and carbohydrates for study the 
carbohydrate specificity of lectins have been obtained from 
Sigma-Aldrich (Sigma-Aldrich Inc., St.Louis, USA). 

2.2. Isolation and Purification of Galactose-specific 
Lectins from the Microsomes of the Prostate 
Post-operational Tissue 

Galactose-specific lectins were isolated and purified from 
the microsomal fraction of human post-operation hyperplasic 
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prostate tissues with following diagnoses: BPH/LGPIN, 
HGPIN, AAH and PC. Lectins were isolated from individual 
patient samples. Prostate epithelia and stroma were not 
separated from each other and a whole tissue has been used 
for the lectin purification. Microsomal fractions for lectin 
purification isolated from the human prostatic tissue as well 
as from the bovine liver according De-Robertis with 
differential centrifugation using sucrose density gradient. 
The purity of the microsomal fraction from the impurities of 
mitochondria was checked by measuring succinate 
dehydrogenase activity as the colored formazan product at 
the wavelength of 560 nm [22]. Microsomal fraction for the 
lectin isolation was treated with 0.5% detergent 
Triton-X-100 solution (40 mM KH2PO4, 0.15 M NaCl, pH 
7.4 containing a cocktail of protease inhibitors). Extract was 
centrifuged at 20,000 g for 30 min, supernatant was collected 
and saturated by ammonium sulfate (80% saturation). The 
precipitates were collected by centrifugation at 12,000 g for 
20 min, re-dissolved in a minimal volume of extraction 
buffer, dialyzed overnight against the PBS at 4°C and 
centrifuged at 12,000 g for 15 min. The galactose-specific 
lectins purified by affinity chromatography (agarose sorbent), 
eluted with 0.2 M galactose. The purity of lectins was 
checked by sodium dodecylsulfate (SDS) polyacrylamide 
gel-electrophoresis (10% PAGE) according to Laemmli [23]. 
Protein concentration was measured by Protein Assay Kit 
(Sigma, USA), according to the manufacturer’s protocol. 
Assay for Hemagglutination Activity was carried out as 
described in our recent work [24]. The hemagglutination titre, 
defined as the reciprocal of the lectin solution highest 
dilution exhibiting hemagglutination, was reckoned as one 
hemagglutination unit (HA U). Specific activity is the 
number of the hemagglutination units per mg protein (HA 
U/mg protein).  

Effects of purified galactose-specific lectins in vitro 
systems were investigated on bovine microsomal properties. 
The following biochemical parameters were studied: 
malondialdehyde concentration as product of lipid 
peroxidation, catalase activity and generation of free H2O2. 
Five types of the samples have been used in all experiments: 
(1) containing only incubation medium with bovine 
microsomal fraction; (2) with the addition of lectin (total 
concentration 5 µg/ml) from tissue microsomes 
(BPH/LGPIN, HGPIN AAH and PAC); (3) with the addition 
of the lectin (total concentration 5 µg/ml /ml) from tissue 
microsomes (of all diagnoses), (4) addition the 
pre-incubating lectins with their corresponding specific 
inhibiting sugar (at a concentration of 0.2M galactose) for 30 
min before applying to the incubation area and (5) with the 
addition of 0.2M galactose. All types of the samples (see 
above) were preliminary incubated with other components 
depending on the sample types at 37° C for 60 min.  

2.3. Lipid Peroxidation Assays 

The lipid peroxidation was estimated by measuring of 

final product – MDA concentrations. MDA concentration 
was assessed with a colorimetric method by Lipid 
peroxidation assay kit (Calbiochem-Novabiochem 
Corporation Biosciences Company, Cat.No.437634), 
according to the manufacturer’s protocol. Amount of MDA 
was determined by the reaction with N-acetyl-2-phenylindol
e. MDA concentrations were determined from a standard 
curve of malondialdehyde bis-(dimethyl acetal) and reported 
at µM MDA/mg protein. The absorbance of MDA was 
measured by Multiscan GO Microplate Reader (Thermo 
Scientific, USA) at 586 nm wavelength. 

2.4. Determination of Catalase Activity 

The catalase activity was determined by modified method 
[20]. The method was based on the ability of hydrogen 
peroxide to form a colored complex with salts of 
molybdenum. The absorbance of the obtained supernatant (A 
test) was measured against control (H2O+ammonium 
molybdate) by Multiscan GO Microplate Reader (Thermo 
Scientific, USA) at 410 nm wavelength. The catalase activity 
was expressed (A

H2O2
-A test) in µM of H2O2 per mg of 

protein per 1 minute, A
H2O2

- means the absorbance, 

measured for H2O2 (reaction between 0.03% H2O2 and 
ammonium molybdate). Determination of free H2O2 was 
studied in a time dependent fashion (after 1, 15, 30, 60 min of 
incubation). Amount of free H2O2 was determined by a 
reaction with ammonium molybdate (absorbance at 410 nm 
wavelength) [20]. The amount of free H2O2 was expressed in 
µM of H2O2 per mg of protein per 1min. 

2.5. Data Analysis 

The specific lectin activity data of galactose-specific 
lectins, isolated from prostate tissue microsomes with 
BPH/LGPIN, HGPIN  AAH  and PC diagnoses were 
evaluated by Student’s t-test. A level of p < 0,05 was 
accepted as an indication of statistical significance. For the 
evaluation of influence of galactose-specific lectins from 
different pathological tissues on the lipid peroxidation and 
catalase activity data were treated with one-way ANOVA 
(factor – different sample type). For the evaluation of the 
influence of incubation time on the in control groups 
(samples with addition only of buffer and lectin with 0.2M 
galactose) data were treated with one-way ANOVA also 
(Factor – time of incubation). For the evaluation of lectins 
effects and time of incubation on the free H2O2 generation, 
two-way ANOVA was applied (factors: time of incubation 
and source of lectin). 

3. Results 
The purified galactose-specific lectins from prostate 

microsomes with BPH/LGPIN, HGPIN, AAH and PC 
diagnoses migrated as a single band with an apparent 
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molecular weight of 60 kDa (Fig. 1). All the lectins tested 
proved positive to the Schiff’s reagent, which indicate to 
their glycoprotein nature. 

 

Figure 1.  SDS-gel electrophoresis (10% PAGE) of microsomal lectins 
isolated from individual patient sampes: BPH/ LGPIN (line 1, n=7), HGPIN 
(line 2, n=7), AAH (line 3, n=7),) and PC (line 4, n=5) diagnosed prostate 
tissues. Positions of the protein molecular weight standards are indicated on 
the left side of the gel. 

The hemagglutination (specific) activity of 
galactose-specific lectins, isolated from prostate tissue 
microsomes with BPH/LGPIN, HGPIN, AAH and PC 
diagnoses correlates with progression of disease (Fig. 2). The 
specific activity of galactose-specific lectins from AAH and 
PC microsomes was increased (6160±580 and 9750±285 
accordingly, p <0.01), compared with the galactose-specific 
lectins activity from BPH/LGPIN (1561±355).  

 

Figure 2.  Changes in the specific activity (SA) of microsomal 
galactose-specific lectins, isolated and purified from the microsomal 
fraction of BPH/LGPIN (A, n=27), HGPIN (B, n=15), AAH (C, n=20) and 
PC (D, n=9) diagnosed prostate tissues. Data are expressed as a 
Hemagglutination Units (HA U) /mg protein, compared to the SA of 
galactose-specific lectin from BPH/ LGPIN diagnosed tissue microsome. 
Error bars represent ±SEM, ** p < 0.01. 

 

The influence of the microsomal galactose-specific lectins 
(5 µg/ml) from BPH/LGPIN, HGPIN, AAH and PC 
diagnosed tissues were studied in vitro systems following the 
preliminary incubation of lectins with the bovine microsomal 
fraction (at 37°C, for 60 min) (Fig. 3). Influence of lectins on 
the lipid peroxidation revealed the differences between the 
studied lectins. The amount of MDA did not increase 
significantly under the influence of microsomal lectin from 
the BPH/LGPIN diagnosed tissue in comparison with the 
control. The same result was obtained when galactose (final 
concentration of 0.2M) was added together with lectin. In 
contrast, the microsomal lectins from HGPIN (0.43±0,051, 
p<0.01), AAH (0,375±0,025, p<0.05) and PC (0.42±0,038, 
p<0.01) diagnosed tissue revealed the significant effect on 
the lipid peroxidation, the amount of MDA was increased 
accordingly against the control (0,295±0.0221). The effect of 
lectins has been diminished by pre-incubating the certain 
ones with 0.2 M Galactose (see Methods, sect. 2.2) prior to 
MDA assay, thus there was no significant difference between 
control and experimental groups’ MDA level. However, the 
addition of just the 0.2 M galactose to the incubation medium 
has no impact on generation of MDA in microsomal fraction 
(data isn’t presented). 

 

Figure 3.  Influence of galactose-specific lectins, isolated and purified 
from the microsomal fraction of BPH/LGPIN (B, n=20), HGPIN (C, n=12), 
AAH (D, n=12) and PC (E, n=7) diagnosed prostate tissues on microsomal 
malondialdehyde (MDA) concentration of bovine liver cells compared with 
untreated ones (A, n=20). Data present mean ± SEM. *p <0.05, **p < 0.01 

Catalase activity (Fig. 4) was significantly increased under 
the influence of microsomal lectins from BPH/LGPIN 
(20,05±0,9, p < 0,05), HGPIN (21,05±0,81, p < 0,05), AAH 
(22,7±0,5, p < 0,01) and PC (22,05±0,45, p < 0,01) 
diagnosed tissues as compared to the control (bovine liver 
microsomal fraction, 15,5±1,2). The addition of galactose 
(total concentration of 0.2M) in incubation area prevented 
the effect of lectins. 、 
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Figure 4.  Influence of galactose-specific lectins, isolated and purified 
from the microsomal fraction of human post-operational BPH/LGPIN (B, 
n=20), HGPIN (C, n=12), AAH (D, n=12) and PC (E, n=7) diagnosed 
prostate tissues on the bovine liver cells’ microsomal catalase activity in 
contrast with untreated ones (A, n=20). Data present mean ± SEM. *p <0.05, 
**p < 0.01. 

The amount of H2O2 did not change significantly in the 
controls over time (Fig. 5). The same results were obtained 
when galactose was added together with lectins in a total 
concentration of 0.2 M (p > 0.05). Incubation the bovine liver 
cells with lectins (without of galactose) produced a 
significant effect only for time factor. 15 Min incubation 
with lectins did not reveal significant changes as compared 
with 1 min incubation (BPH/LGPIN, p > 0.05; HGPIN, p > 
0.05; AAH, p > 0.05; PC, p > 0.05). 

 

Figure 5.  Time-dependent changes in the amount of microsomal H2O2 in 
bovine liver cells incubated with galactose-specific lectins, isolated and 
purified from prostate tissue microsomes with different diagnosed 
(BPH/LGPIN n=20, HGPIN n=12, AAH n=12 and PC n=7 cases) compared 
to untreated bovine liver cells (control). Data present mean ± SEM. 

After an additional 15 min of incubation (30 min from the 
starting point) a significant increase was observed for lectins 
compared to the mean value at 1-min (BPH/LGPIN -28%, p 

< 0,05; HGPIN- 34%, p<0.01; AAH- 63%, p< 0,01 and 
PC-55%, p< 0,01). At 60 min of incubation further 
significant increases of the amount of H2O2 was 
demonstrated under the influence of microsomal lectin from 
AAH, HGPIN and PC diagnosed tissue to compared with 
previous time point (30 min mean value, 22%, 10% and 13% 
accordingly), whereas the same comparison for a 
microsomal lectin from BPH/LGPIN diagnosed tissue did 
not reveal significant changes (p > 0.05), but was still higher 
compared with the 1-min mean value (21%,). These results 
indicated that microsomal galactose-specific lectin from 
AAH diagnosed tissues induced a significantly greater 
increase of H2O2 production compared with the lectin from 
HGPIN and PC diagnosed tissue at 60 min of incubation.  

4. Discussion 
Lectins are found in various organisms, they widely 

distribution in plants, animals, bacteria, viruses, mushrooms. 
These proteins can be detected through haemagglutination 
assays, interact with different carbohydrates present in cell 
surfaces. Depending on their properties and distribution in 
tissues, lectins can play important physiological roles [26]. 
Lectins have already been shown to exhibit different 
biological activities and effects, such as mitogenic and 
antiproliferative activities on cell lines of human cancer, 
inhibition of bacterial and fungal growth, action as 
promoting agents in cell aggregation, immunomodulatory 
activities and toxic effects. Lectins are known to influence 
cell growth in several types of normal and neoplastic tissues. 
However, their role in prostatic cancer cells remains 
relatively unexplored. Most of the studies on prostatic cells 
have concentrated on understanding the biological properties 
of Galectins that play an important role in transformation of 
gland cells [2-4,8,26,27], Galectins are characterized  by a 
variety of activites and participate in many important 
processes including proliferation, metastasis, differentiation 
and apoptosis [1,9,27-28], and lipid peroxidation [5-7]. Lipid 
peroxidation is implicated in the pathogenesis of numerous 
diseases. In prostate cancer oxidative stress, an innate key 
event characterized by generation of high concentrations of 
ROS, has been identified as one of the hallmarks of the 
aggressive disease phenotype [14, 29-30]. Sources of 
cellular ROS are the microsomes, peroxisomes and 
mitochondria. Furthermore, the lectins induced the hydrogen 
peroxide generation [5-6, 16]. However, there is a limited 
information available on the biological function of prostate 
lectins, isolated from microsomal fractions with HGPIN and 
AAH diagnoses and their role in oxidation/peroxidation 
processes. So the main goal of our study was to invastigate 
the role of galactose-specific lectins on peroxidation/oxidati
on pathways. In previous study [31] the galactose-, 
mannose-, glucose- and N-acetylglucosamine-specific 
lectins had been found in prostate tissue microsomal 
fraction from different cases. Our attention has been 
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concentrated on the research of galactose-specific lectins, 
while considering the below mentioned terms. 

First, it has been revealed that there are subtle differences 
in glycosylation of protein between normal prostatic tissues 
cells and those from BPH and Prostatic carcinoma. The cells 
from prostatic carcinoma tissues are characterized by the 
expression of proteins with galactose residues [32-33]. 
Second, among the multiple properties of galactose-specific 
lectins is their involvement in lipid peroxidation processes [6, 
7], were they play an active role in carcinogenesis.  

Obtained data indicate that prostate tissue microsomes 
contain the beta-galactose-specific lectins, whose specific 
activity is changed depending on the diagnosis of tissue 
specimen. The molecular weights of isolated lectins (60 kDa) 
differ from that of known galectins (not more than 36 kDa, 
only the galectin-9 molecular weight is about 50 kDa) [17].  

The alteration of MDA levels, as a result of actions of 
microsomal lectins, indicates that lectins are involved in the 
peroxidation processes in microsomes. Depending on the 
source of lectins (tissues with different diagnoses), their 
biological effects on peroxidation processes also vary. 
Galactose-specific lectin from HGPIN, AAH and PC tissue 
microsomes revealed a significant biological effect. These 
lectins enhanced MDA production in bovine liver cells 
microsomes in vitro. Lectins from BPH/LGPIN tissue 
microsomes had no such effect. From the results it was 
established that galactose-specific lectins from BPH/LGPIN 
diagnosed tissue microsomes enhanced the catalase activity, 
but the long incubation (60 min) periods and other lectins [16] 
induced the hydrogen peroxide generation. Thegalactose-sp
ecific lectins from HGPIN, AAH and PC tissue microsomes 
have a time-dependent effect on the production of H2O2. 
However, in comparison with that in BPH/LGPIN tissues, 
AAH and PC tissue lectins induce more intensive generation 
of H2O2. It is noteworthy that increasing intensity of 
peroxidation processes causes increased activity of catalase, 
which is an indirect effect of lectins on the activity of 
catalases. Considering the fact that ROS are significant 
factors for initiation of neoplastic growth [14] the regulation 
of H2O2 concentration is of great importance in functioning 
of normal cells. 

The effects of lectins are mediated by carbohydrate 
binding domains of lectins. Glycosylation is one of the most 
common co- or posttranslational modifications. The addition 
of lectin, pre-incubated with galactose completely abolished 
this effect. Despite identical molecular weights of 
galactose-specific lectins from microsomes, of tissues with 
different diagnoses, different biological activities have been 
revealed. The effect might be caused by the difference in 
carbohydrate moieties of lectins. There is limited 
information available on carbohydrate components in 
catalase molecules, except those from fungal organisms and 
their glycosylation during hyperglycemia [34]. Therefore, at 
this stage it is difficult to make any conclusions about 
interaction of lectins with enzyme molecules.  

Similar results were revealed with mitochondrial lectins 

purified from hyperplasic prostate tissue with BPH/LGPIN 
and AAH diagnosis [35]. The molecular weights of isolated 
mitochondrial galactose-specific lectins are also equal to that 
of microsomal lectins (60 kDa). Mitochondrial and 
microsomal galactose-specific lectins isolated from tissues 
with AAH diagnosed induced stronger peroxidation that did 
mitochondrial and microsomal lectins, isolated from tissues 
with BPH/LGPIN. On the other hand, they both equally 
enhance the production of H2O2. The galactose-specific 
lectins isolated from prostate tissue mitochondria and 
microsomes also revealed the different dependences toward 
the bivalent ions. The hemagglutination activity of 
microsomal lectins isolated from prostate tissue 
(BPH/LGPIN, HGPIN, AAH and PC diagnosis tissue) was 
inhibited by Ca2+ ions. On the other hand, Ca2+ ions had no 
effect on mitochondrial lectins [36]. We have ensured the 
clarity sub-cellular fractions considering the accuracy of the 
isolation method by the determination of the enzyme 
succinat dehydrogenase activity [22]. The afore-mentioned 
excludes possibility that microsomes and mitochondrial 
lectins are identical. 

Furthermore, the molecular mechanism of the influence of 
lectins on lipid peroxidation is still unclear. Studies of the 
biological functions of galactose-specific lectins are very 
important for biochemical research, for disease diagnosis and 
clinical intervention. The histochemical study of the lectins 
with different carbohydrate-specificity revealed the altered 
expression of glycoconjugates and increased expression of 
galactoside-galactosamine residues in early premalignant 
stage of prostate [27,37,38]. The effect of lectins was 
revealed in vitro, after incubation with microsomes from 
bovine liver cells. In previous studies, micrsomes from 
tissues with HGPIN, AAH and PC have shown an increased 
lipid peroxidation (malondialdehyde concentration) in 
comparison with the microsomes from BPH [39]. It’s known 
that glycoprotein metabolism is altered in malignancies [27, 
33]. Under intensified peroxidation processes that take place 
during the transformation, oxidative stress might be 
responsible for alteration in glycosylation of proteins, which 
is one of the important molecular changes that accompany 
malignant transformation [38]. It is probable that the changes 
in biological properties of the lectins isolated from 
microsomes of tissues with different diagnosis is caused by 
the changes in the carbohydrate moiety of the lectins’ 
structure. 

In view of endoplasmic reticulum in many ways involved 
in carcinogenesis [40], we proposed that microsomes 
dysfunction and damage could lead to the release of 
microsomal lectin, which binds with glycoconjugates on the 
undamaged sites of reticulum, induces the hydrogen 
peroxidation generation and further oxidative stress. There is 
evidence that the changes of biological properties of prostate 
galactose-specific lectins are functionally related to 
development of the metabolic changes during prostate 
pathogenesis 
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5. Conclusions 
There was studied the biological properties of 

galactose-specific lectins, isolated from prostate tissue with 
different diagnoses (BPH/LGPIN, HGPIN, AAH and PC) in 
vitro system (bovine liver cells microsomes). The lectins 
have similar molecular weight, but depending on the source 
of lectins (tissue diagnose), their biological effects on 
peroxidation processes also vary. The galactose-specific 
lectins from AAH and PC diagnosed tissue microsomes 
revealed a significant biological effect on microsomal MDA 
production in vitro system. The addition of galactose 
completely abolished this effect.  

Thus we conclude that: 1) abnormally high lipid 
peroxidation and the generation of H2O2 involve the 
pathogenesis of prostate gland 2) the changes of biological 
properties of prostate galactose-specific lectins are 
functionally related to development of the metabolic changes 
during prostate pathogenesis 3) one of the reasons of the 
revealed changes in the biological properties of microsomal 
galactose-specific lectins can be induced by alteration in 
glycosylation of the lectin carbohydrate moiety and 4) one 
more additional mechanism of prostate tissue neoplasic 
transformation includes the following: microsomes 
dysfunction and damage could lead to the release of 
microsomal lectin, which acts on the normal sites of 
reticulum, induces the hydrogen peroxidation generation and 
further oxidative stress. 
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