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 To evaluate the clinical value of polymorphic marker С3435Т of MDR1 

gene in the body's response to a drug in the treatment of acute brucellosis. 

In this article, 65 patients with acute brucellosis were examined. Genomic 

DNA was extracted from blood lymphocytes by standard phenol-

chloroform extraction. The following primers were used for the 

amplification reaction, MDR1, for 5' - GAT CTG TGA ACT CTT GTT 

TCT A -3', MDR1, rev, 5' -GAA GAG AGA CTA ACA TTA GGC -3'. 

Based on general clinical, serological, immunological specific 

sensitization to Brucella antigen (BrAg) and tissue antigens of the liver, 

joint pouch (ABL - FAg), molecular-genetic (identification of personal 

genotype by polymorphic marker C3435T of MDR1 drug resistance gene 

by PCR-RFLP method) methods of research it is possible to assume, that 

efficiency of treatment of acute brucellosis depends on the readiness of 

macroorganism to the application of remedy to revealed genotype in a 

specific patient. Identification carriage on polymorphic marker С3435Т, 

serological and immunological indicators, the method of forecasting 

outcomes of illness, efficiency of application of medications allow us to 

develop a definition and giving the chance an individual approach to 

therapy and a choice of medical products. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

One of the main issues in modern biology and medicine is the question of the individual sensitivity of 

organisms to the action of various medical products. For the same pathology, different patients respond 



Mirrakhimova, et.al, 2021                                                                                             Teikyo Medical Journal 

 

2070 
 

differently to the same treatment. Some people may be particularly sensitive, while others may be very 

resistant or insensitive to the effects of the same drug [1]. It is now known that this sensitivity is dependent 

on an organism's metabolic condition, which explains why the same preparation might have various effects 

on different people [2]. These differences in drug response are related to nucleotide sequence variations in 

genes where expression, function, and activity, such as drug-metabolizing enzymes, drug transporters, or 

drug targets, are personal to the gene [3], [4]. It comes down to the fact that a particular gene may respond 

differently in different people, performing essentially the same function, and its effectiveness will differ [5]. 

Based on the above mentioned, one of the clinically relevant and best-studied drug transporters involved in 

xenobiotic metabolism is P-glycoprotein (P-gp) belonging to the ABC transporter superfamily (ATP-

Binding Cassette). P-glycoprotein is a product of the human multidrug resistance gene (MDR1) (Multi-

Drug Resistance 1), which plays an important role in drug efflux [6- 9]. The MDRI gene is located at 

chromosome 7q21.1 and codes P-glycoprotein - the enzyme concerning the III phase of biotransformation 

xenobiotics [8]. By one of the most significant mutations in MDRI gene, it is connected with replacement in 

sequence nucleotides cytosine on thymine in a position of 3435 in the 26th exon “С3435Т” [14]. Even 

though the given "silent" mutation in the MDRI gene is not accompanied by the change of structure coded 

P- glycoprotein however this mutation in replacement nucleotides is reflected in the change of protein 

activity and its influence on preparation pharmacokinetics [10]. Three genotypes have been identified in the 

C3435T polymorphic marker: the homozygous CC genotype, the homozygous TT genotype, and the 

heterozygous CT genotype [11]. Individuals with the CC genotype have higher levels of P- glycoprotein (P-

gp) activity compared to people with the TT genotype who have low activity of this protein. Carriers with 

the heterozygous CT genotype have an intermediate level of P-gp activity [12]. In vitro studies, carriers of 

TT genotype showed a 2-3-fold reduction in MDR1 gene expression in several organs: duodenum, kidneys, 

liver [13], [15], and lymphocytes [16], [17]. 

 

Reduced expression of the MDR1 gene in the intestine and kidneys should lead to a quantity decrease of P-

glycoprotein in these organs and, consequently, more complete absorption and delayed excretion of P-

glycoprotein drug substrates [18]. As a result, carriers of the TT genotype are likely to have significantly 

higher plasma concentrations of P-glycoprotein drug substrates, which may be accompanied by an 

increased risk of adverse drug reactions [19], [20]. Considering the above, the study of individual genetic 

distinctions leading to differences in the body's response to a drug in modern medicine is an urgent problem 

and of primary importance in the treatment of brucellosis. Brucellosis occupies a special position among 

other infectious diseases because of the peculiar properties of the pathogen, namely: a) high contagiousness, 

infectivity and invasiveness, and resistance of the pathogen to nonspecific defense factors of the 

macroorganism; b) negligible inactivation capacity (of antibodies against brucellosis); c) resistance of 

brucellosis to the action of lysosomal enzymes of macrophages, which creates an opportunity for 

intracellular reproduction of brucellosis [21]. Spontaneous recovery from brucellosis is very rare. The 

chronic relapsing course of brucellosis inevitably leads to disability over time, often at a young and working 

age. Timely diagnosis of acute brucellosis ensures successful treatment only with adequate etiotropic 

therapy and immunocorrection [8]. Therefore, individual genetic differences between individuals are a 

serious factor that causes many adverse drug reactions, including those leading to death or disability of 

patients (bleeding, liver, kidney, bone marrow lesions, etc.) [11], [15]. Therefore, once a patient's genotype 

has been identified, it is an important indicator in the treatment of brucellosis pathology. Thus, this research 

aims to evaluate the clinical significance of the C3435T polymorphic marker of the MDR1 gene in the 

body's response to a drug in the treatment of acute brucellosis. 

 

2. Materials and methods 
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2.1 Patients 

A total number of 65 (100%) patients with acute brucellosis, mostly adolescents and young adults, with an 

average age of 35 years, were included in this study. The sex distribution of the patients was 44 (67.8%) 

male and 21 (32.3%) female. All patients were citizens of the Republic of Uzbekistan. Clinical and 

laboratory tests were conducted at the Research Institute of Epidemiology and Microbiology of Infectious 

Diseases and Clinic of the Ministry of Health of the Republic of Uzbekistan. 

 

2.2 General clinical studies 

By the patient have been spent general clinical, serological (Right's reactions and Heddelson), 

immunological (definition antigen-binding lymphocyte (АBL), specifically sensitized to brucella antigen 

(BrAG) and fabric antigens of liver, an articulate bag (ABL to FAg). The method of quantitative 

registration has been applied to studying defeats organ and efficiency of spent therapy antigen-binding 

lymphocyte (АBL), specifically sensitized concerning fabric antigens (FAg) of various organs in which 

basis use of reaction indirect resetting (RIIR) on Garib's method (1995) lays. 

 

2.3 Treatment scheme 

All patients with acute brucellosis underwent a traditional therapy, consisting of complex antibiotic therapy 

(chloramphenicol 0.5 mg 4 times daily and streptomycin 250 mg 2 times daily or - doxycycline 100 mg 2 

times daily and kanamycin 250 mg 2 times daily for 6 weeks, of which 21 days in a hospital). General and 

symptomatic therapy (Flucorem 50 mg 3 drops x 1 time 4 days, calcium gluconate 10% - 10 ml - #10, 

ascorbic acid 5% - 4 ml, Infesol 250 ml #2, Ringer's solution 400 ml v/v, Nervex 2 ml - #6, Riboxin 10 ml - 

#10, Merz - 1 tablet x 2 times, Vamelan 1 tablet x 2 times, Aloe 1 ml - #10, Clodifen 3 ml - #10, Loxidol - 

15 mg x 1 time). 

 

2.4 DNA extracted 

Genomic DNA isolation from blood lymphocytes was performed according to the protocol using the RIBO-

prep kit by InterLabService, Moscow (www.interlabservice.ru). 

 

2.5 Primers 

During the research, the primers C3435T (MDR1, for: 5'- GAT CTG TGA ACT CTT GTT TCT A-3'; 

MDR1, rev: 5'-GAA GAG AGA CTT ACA TTA GGC-3') synthesized by Syntol, Moscow, and the 

endonuclease Sau3A1 (InterLabService, Moscow). 

 

2.6 DNA amplification 

PCR protocol execution: Initial denaturation at 940C for 5 minutes, followed by 35 cycles; denaturation at 

940C for 1 minute, annealing at 550C for 1 minute, and extension at 720C for 1 minute, final extension at 

720C for 10 min, using (MyCycler amplifier, BioRad 1709703). The expected size of the amplified product 

is 244 base pairs (bp) that involve a Sau3A1 restriction site. Subsequent steps of the PCR-PDRF method 

were performed as described in [1]. 

 

3. Results and discussion 

The diagnosis of brucellosis was made based on the epidemiological anamnesis, clinical data, and the 

results of specific reactions. The increase in antibody titer in Wright’s reaction was found to be from 1:200 

(9.7%) to 1:800 (16.5%), mostly 1:400 (73.8% of cases). In patients with acute brucellosis, varieties of 

additional comorbidities were discovered. Thirty-four (52.3%) patients had chronic cholecystitis, 25 

(38.5%) had anemia of varying severity, 8 (12.3%) had chronic kidney disease and 7 (10.8%) had intestinal 

giardiasis. On admission to the hospital, 66.7% of patients had a fever. In 33% of cases, within 12 days, 
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patients reported slight malaise, mild muscle pain, anhidrosis, and only on the 16th day, a marked rise in 

temperature and fever. Fever affected 84.4% of patients, and hyperhidrosis was reported in all patients. All 

patients suffered from general weakness, headache (96.7%), poor sleep in 42.2%, and irritability in 17.8%. 

A slight decrease in appetite bothered 70.0% of patients. Almost all patients (93.3%) had increased 

peripheral lymph nodes (inguinal lymph nodes, 86.6%; axillary, 77.7%; submaxillary in 4 patients). Near 

bean size in 9 (25.5%) patients, near pea size in 32 (86.6%) individuals. Enlargement of the liver was noted 

in 54.4%. In 17 (18,8%) patients the liver was moderately enlarged. In 19 (51,1%) patients it protruded 

from under the costal arch by 1-2 cm, in 4 (10,0%) patients by 5-6 cm. In the majority of patients, the liver 

was elastic, of medium density. Painfulness at palpation of the liver was noted in 13 (35,1%) patients. Slight 

enlargement of the spleen was noted in 17.8% of cases, painfulness on palpation was noted in 4 patients. 

 

The vast majority of our patients (83.3%) had constant pain in their joints (24.4% in the upper extremities 

and 27.7% in the lower extremities), less in their muscles (22%) and waist (33.3%). There were generally 

no external objective changes in the joints in which pain was noted. The majority of our patients (83.3%) 

experienced persistent pain in their joints (24.4% in the upper extremities and 27.7% in the lower 

extremities), fewer in their muscles (22%) and waist (33.3%). There were no external objective changes in 

the joints in which pain was noted. Detection of individual genotype according to polymorphic marker 

C3435T of MDR1 gene in 65 patients with acute brucellosis revealed: TT genotype was identified in 35 

(53,8%) patients, ST genotype was diagnosed in 18 (27,7%), and CC genotype was detected in 12 (18,5%) 

patients (Fig. 1). The results of restriction PCR of C3435T marker products are shown in Figure 2. 

 

 
Figure 1. Identified genotypes of the polymorphic marker C3435T of the MDR1 gene in patients with acute 

brucellosis. 

 

 
Figure 2. PCR fragment size electropherogram of the C3435T polymorphic marker product of the MDR1 
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gene cleaved with Sau 3A1 endonuclease 

 

According to the obtained data, lanes 1 and 10 - the homozygous CC genotype contains a fragment with 

172 bp; lanes 4,6,8,11 - the homozygous CT genotype contains two fragments with a molecular weight of 

172 and 244 bp; lanes 2,3,5,7,9 - the homozygous TT genotype contains one fragment with a molecular 

weight of 244 bp, M - marker 100bp ladder. Electrophoresis was performed in 2% TAE agarose gel, 1h, 

120 V. Comparison of clinical, laboratory, and immunological parameters, the course of the disease with 

the results obtained by determining the C3435T marker of the MDR1 gene in the examined patients with 

acute brucellosis revealed a certain pattern in some indicators. All patients had an acute onset of the disease 

with fever, but only 100% of patients with the marker of CC-genotype showed a temperature increase above 

38.5-39.00С, while in the case of CT and TT genotypes the maximum rise of body temperature up to 38.50С 

was noted. The results of a study of the dynamics of the disease after antibiotic therapy showed an 

improvement in the general condition of the patients. Normalization of temperature, absence of fever, and 

normalization of the general tone of the body was noted. After treatment of patients, comparative analysis 

of the dynamics of clinical symptoms showed a pronounced positive shift towards normalization. However, 

some patients (in 33.3% of those with the CC-genotype, 38.8% of those with the CT- genotype, and 57.1% 

of those with the TT-genotype) still show characteristic symptoms, like sweating, pain in the joints and 

lower back, enlarged liver and spleen. 

 

At admission, 100% of patients with CC genotype have antibody titers in the Wright reaction of 1:400 or 

1:800, and their increase to 1:800 and higher is noted during the disease. Whereas in CT genotype only 

11.1% had an increase from 1:400 to 1:800, the majority (47.0%) showed an increase in Wright titer from 

1:200 to 1:400, while in TT genotype no such pattern was observed. Significant differences were observed 

in the dynamics of blood antigen-binding lymphocytes specifically sensitized to brucellosis antigen (BrAg) 

and tissue antigens of the liver, joint pouch (ABL to FAG). Determination of the level of antigen- binding 

lymphocytes, depending on the genotype of patients, showed that there were differences in the baseline 

values. Thus, a significant difference was revealed in the values of ABL to FAG of the articular pouch at 

admission - an average of 6.16% in CC, 4.94% in CT and 4.06% in TT, and ASL to brucellosis antigen - an 

average of 12.5% in SS, 9.67% in CT and 9.89% in TT. Comparative analysis of the dynamics of these 

indicators also showed the most significant differences in the decrease of ABL to FAG in the joint capsule 

membrane, with CC genotype - up to 5, 33%, in CT - 5, 22% and TT genotype - 6, 57%. In the dynamics of 

the disease on the 10th day, a more intensive decrease of the indices (by 2.0-2.5 times) was noted in patients 

with CC genotype, on average by 1.3-1.5% in TC and TT genotypes. Analysis of the results suggests that 

treatment efficacy is related to susceptibility status, which is determined by individual genotype according 

to polymorphic marker C3435T of MDR1 gene, as well as serological and immunological parameters. 

Thus, these diagnostic tests will make it possible to develop a method for the early prediction and treatment 

of brucellosis. This will enable clinicians to effectively administer medication, and it will enable 

personalised therapy in the treatment of brucellosis. 

 

4. Conclusions 

Identification of genetic features in patients according to polymorphic marker C3435T of MDR1 gene 

enables to predict the character of pharmacological response, which allows increasing the efficiency and 

safety of drug administration: dose, a multiplicity of administration, route of administration, replacement of 

drugs and real possibility in the individualization of pharmacotherapy for various infectious diseases.  
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