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 Resume 

We observed 85 patients aged 17 to 74 years. All patients used standard general, serological, 

biochemical and statistical methods. According to clinical forms patients were distributed as 

follows: primary chronic brucellosis (PChB) - 22 (25.8%) and secondary chronic brucellosis 

(SChB) - 63 (74.2%). The subcompensation phase was observed in 62.3% of the examined patients, 

the decompensation phase was detected in 37.7%. 

Keywords: Chronic brucellosis, clinic, diagnosis, antioxidant system 
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 Резюме  

Мы наблюдали за 85 пациентами в возрасте от 17 до 74 лет. У всех пациентов 

использовались стандартные общие, серологические, биохимические и статистические 

методы исследования. По клиническим формам больные распределились следующим 

образом: первичный хронический бруцеллез (ПЧБ) - 22 (25,8%) и вторичный хронический 

бруцеллез (СХБ) - 63 (74,2%). Фаза субкомпенсации наблюдалась у 62,3% обследованных 

пациентов, фаза декомпенсации выявлена у 37,7%.  

Ключевые слова: Хронический бруцеллез, клиника, диагностика, антиоксидантная 

система. 
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 Rezyume 

Nazotatimiz ostidagi 85 nafar 74yoshdan 17 yoshgacha bo'lgan bemorlarni kuzatdik. Barcha 

bemorlar standart umumiy, serologik, biokimyoviy va statistik usullarni qo’lladik. Klinik shakllarga 

ko'ra bemorlar quyidagicha taqsimlandi: birlamchi surunkali brutsellyoz (PChB) - 22 (25,8%) va 

ikkilamchi surunkali brutsellyoz (SChB) - 63 (74,2%). Subkompensatsiya bosqichi tekshirilgan 

bemorlarning 62,3 foizida kuzatilgan, dekompensatsiya bosqichi 37,7% da aniqlangan.  

Kalit so'zlar: surunkali brutsellyoz, klinikasi, diagnostikasi, antioksidant tizimi 
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Relevance 

    ccording to WHO data, brucellosis cases are 500 million  every  year.  According  to  M. Avijgan  

    and co-authors, the number of people infected with brucellosis is 10-25 times more than those 

registered [1]. According to academician G.G. Onishchenko, the highest prevalence of brucellosis 

among 100,000 inhabitants was observed in Nepal, the United Arab Emirates, Jordan, Egypt, and 

Turkey [2]. The epidemiological case of brucellosis in the territory of Russia is not stable, and the 

incidence is 0.2-0.7 per 100 thousand of the population [3]. The incidence of brucellosis in Kyrgyzstan 

[4], Georgia, Azerbaijan [5], Kazakhstan [6], Uzbekistan [7], Tajikistan [8] and Turkmenistan from 

the Commonwealth countries is in high figures and is among 25 high-incidence countries [9]. In 

Uzbekistan, the incidence rate of brucellosis is 1.8 to 2.8 per 100,000 population [10].  

In chronic active brucellosis (ChAB), patients complain of periodic body temperature rise, tremors, 

sweating, malaise, rapid fatigue, muscle, joints, spine pain, headaches, morning stiffness, cold stiffness 

of hands and feet, dyspeptic symptoms, slowing cognitive function [11]. Clinical, laboratory and 

functional studies indicate changes in organs and tissues and the presence of multiple focal lesions 

(fibrosis), as well as lymphatic node lesions. Polyorgan insufficiency, which arises as a result of the 

systemic effect of brucellas on macroorganism, can lead to a deterioration in the prognosis of the 

disease. In ChAB, damage to various systems is observed as a result of damage to most organs and 

tissues [12]. 

Various infectious factors faollashtir free radical processes in the body. Polyorgan deficiency, 

which develops in ChAB, is associated with hemodynamic disorders from multiple disorders, 

intensification of lipid perecisyl oxidation (LPO). This requires an improvement in the treatment 

regimen. 

The aim of our study was to improve treatment modalities in patients with SFB and to evaluate 

the effectiveness of phosphargin succinate preparation.  

Material and methods 

As an object of the study, 85 patients, aged 17-74 years old, who were treated in the Bukhara 

regional intensive care unit, were taken to the regional endemic centers. Of these, 64 (75,3%) are male 

and 21 (24,7%) are female. The distribution of patients by age according to WHO classification 

showed that the incidence was mainly determined by the age of full of vigour (78,5%). The average 

age of the patients was 36,18±1,99 years. 

In the diagnosis of patients, a clinical classification of G.P.Rudnev and N.I.Ragoza, supplemented 

by K.D. Jalilov, was used. Each patient who came to the hospital was diagnosed according to the 

results of clinical-epidemiological Anamnesis and laboratory examinations, having passed a clinical 

examination, an object examination. Hemagglutination reactions and passive hemagglutination 

reactions were used in the patients. In private investigations, the amount of malondialdehyde in serum 

was determined by A.I. In Andreeva's method, catalase activity was determined by M.Yu. The cortical 

method and the general antioxidant status were determined by the spectrophotometric method, and the 

S-reactive protein was determined by the enzyme-linked immunosorbent assay. All obtained figures 

were statistically processed. 

Result and discussion 

By clinical forms, patients were distributed as follows: primary chronic brucellosis (PChB) - 22 

(25.8%) and secondary chronic brucellosis (SChB) - 63 (74.2%). No differences between the sexes in 

these two forms were identified. In PChB, it was mainly in young people, while in ISB, 73% were 

young and 20.6% were middle-aged. 

In all PChB groups, the disease duration was up to 1 year, while in the majority of SChB patients 

the disease duration was 2–3 years (54.1%), up to 1 year (19.5%), and 4–5 years (1.2%). A 

subcompensation phase of the disease was observed in 53 (62.3%) patients, and a decompensation 

phase in 32 (37.7%) patients. 

Patients mainly complained of fever, weakness, headache, decreased appetite, chills, sweating, and 

similar manifestations. However, their incidence was different in primary and secondary chronic 

brucellosis (Table 1). In particular, if patients with PChB were characterized by weakness, chills, 

sweating, fever, headache, sleep disturbances, decreased appetite, pale skin, and hydration, SChB 

often experienced weakness, fever, sweating, headache, and swollen lymph nodes. 

A
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Table 1. Morbidity in primary and secondary chronic brucellosis 

Clinical signs PChB, n=22 SChB, n=63 

n % n % 

Weakness 15 68,1 50 79,3 

Trembling 12 54,5* 24 38,1 

Heating 18 81,8 47 74,6 

Sweating 10 45,4 41 65,1 

Headache 14 63,6 48 76,1 

Sleep disorders 9 41,0 18 28,5 

Decreased appetite 14 63,6 39 61,9 

Skin discoloration 9 40,9* 10 15,8 

Moisture of the skin 9 40,9 32 50,7 

Lymph node enlargement 9 40,9* 40 63,4 

Note: * Statistically significant differences between groups. 

 

It should be noted that locomotor system injuries were more SChB -specific, with the most injuries 

observed in the knee joint (Figure 1a), whereas more injuries to the palmar-leg joints were detected in 

the PChB. At the same time, gastrointestinal lesions were detected in the patients, mainly decreased 

appetite, tongue covering, and hepatomegaly (Figure 1b). Gastrointestinal injury was more commonly 

observed in PChB. 

 

   
 

 
 

Figure 1. Diseases of the locomotor (a) and digestive (b) systems according to the form of chronic 

brucellosis. 
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Motor system injuries were more SChB -specific, with the most injuries observed in the knee joint 

(see Figure 1a), whereas more injuries to the palmar-thigh joints were detected in the BSB. At the 

same time, gastrointestinal lesions were detected in the patients, mainly decreased appetite, tongue 

covering, and hepatomegaly (see Figure 1b). Gastrointestinal injury was more commonly observed in 

BSB. 

Injuries to the cardiovascular system and respiratory organs were mainly observed in primary and 

secondary brucellosis, characterized by suffocating and hard breathing of the heart tones (Figure 2a). 

Nervous system damage neuritis, sleep disorders. In severe forms of brucellosis, genital injuries have 

also been reported. 

A subcompensation phase was observed in 62.3% of the patients in the study, and a 

decompensation phase was detected in 37.7%. The decompensation phase was mainly BSB-specific 

(Figure 2b). 

 

  
 

 
 

Figure 2. Diseases of the cardiovascular and respiratory systems according to the form of 

chronic brucellosis (a) and severity (b). 

 

Leukopenia, neutropenia, lymphocytosis, and increased ESR were found in the peripheral blood of 

most patients. Heddleson's reaction was positive in 94.7% of patients, Wright's reaction showed high 

titers. The titer of the reaction was higher than the titer of RAR. 
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Figure 3. Changes in serum SRO (mg / ml) according to the form and course of chronic 

brucellosis. 

 

In order to determine the intensity of inflammatory processes, we determined the amount of SRO in 

the serum of patients. Studies have shown that its amount increased dramatically from 0.76 ± 0.04 mg 

/ mL to 38.14 ± 2.37 mg / mL (P <0.001). Its levels increased to 36.12 ± 2.41 and 39.78 ± 2.19 mg / 

ml in the BSB and ISB groups, respectively. 

Table 2 

Changes in LPO and antioxidant system activity according to the form of  

chronic brucellosis, M ± m 

Groups MDA nmol / 

ml 

Total antioxidant 

activity, mmol / l 

Catalase 

activity, 

ME104 / ml 

TAA/MDA, 

relative unity 

Control group, 20 2,82±0,12 1,58±0,08 5,89±0,3 0,560±0,021 

ChB, 85 5,12±0,36* 0,97±0,04* 3,04±0,13* 0,189±0,09* 

PChB, 22 4,87±0,41* 0,83±0,05* 2,98±0,19* 0,170±0,02* 

SChB, 63 5,26±0,32* 1,08±0,06* 3,17±0,24* 0,205±0,014* 

Subcompensation, 53 4,92±0,28* 1,08±0,06* 4,17±0,22* 0,171±0,012* 

Decompensation, 32 6,67±0,41* 0,76±0,03* 3,87±0,26* 0,094±0,006* 

Note: * - The differences between the controls and those of patients with chronic brucellosis are 

statistically significant (P <0.05). 

 

We also evaluated LPO processes in patients ’serum with MDA levels. The study found a 1.82-fold 

increase (MD <0.001) in MDA in patients with brucellosis (Table 2). If in BSB this figure increased 

1.73 times (P <0.001), in ISB its increase increased 1.87 (P <0.001). It should be noted that in the 

subcompensation phase of the disease, the amount of MDA increased by 1.74 (P <0.001) compared to 

the norm, while in the decompensation phase there was an increase of 2.37 (P <0.001). This indicates 

that free radical processes are accelerating according to the stages of the disease. 

In general, the antioxidant protection system plays an important role in ensuring the normal balance 

of free oxidation. At present, the assessment of serum antioxidant system reveals general antioxidant 

activity and catalase enzyme activity. Detection of total antioxidant activity in the serum of patients 

with chronic brucellosis showed a decrease in this indicator (Table 2). In particular, in BSB this 

indicator decreased by 1.9 (P <0.001), while in ISB - by 1.46 (P <0.01). During the subcompensation 

period of the disease, the total antioxidant activity of the serum decreased by 1.46 (P <0.01) times, 
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while during the decompensation period it decreased by 2.08 (P <0.001). Detection of serum catalase 

activity showed a decrease in this indicator in patients. In particular, catalase activity decreased 1.98 

(P <0.001) and 1.85 (P <0.001) in BSB and ISB group patients. In the subcompensation and 

decompensation stages, a decrease in enzyme activity was observed by 1.41 (P <0.05) and 1.51 (P 

<0.01) times. 

Hence, in SB, an acceleration of LPO, a decrease in total antioxidant protection, and a decrease in 

serum catalase activity are observed, indicating that such changes indicate a weakening of the 

compensatory mechanism of the antioxidant chemistry system. 

Based on the results obtained, we tried to improve the treatment of SB and for this purpose we used 

the drug phosphargin succinate, which is produced in our country. This drug has antihypoxant and 

antioxidant properties. Studies have shown that it is more effective than conventional treatment used 

in the treatment of SB. In particular, conventional therapies reduced serum MDA levels by a 

statistically significant 1.29 (P <0.05). However, this figure remained 1.35 (P <0.05) times higher in 

the normative indicators. Although serum TAA and catalase activity increased 1.16 (P <0.05) and 1.28 

(P <0.05), the control group reported 1.45 (P <0.05) and 1.9 (P <). 0.01) times lower. This activated 

the compensatory mechanism of the antioxidant system by 1.5 (P <0.05), but remained 1.68 (P <0.01) 

lower than the control group. 

Table 3 

Effect of phosphargin succinate on the activity of LPO and antioxidant system in the 

treatment of chronic brucellosis, M ± m 

Indicators Control 

group, 20 

Traditional treatment, 39 Traditional treatment +FAS, 46 

before 

treatment  

after 

treatment 

before 

treatment  

after treatment 

MDA nmol / 

ml 

2,82±0,12 4,93±0,23* 3,81±0,26*,а 5,18±0,33* 3,01±0,27а,b 

Total 

antioxidant 

activity, 

mmol / l 

1,58±0,08 1,09±0,06* 1,27±0,05*,а 0,94±0,03* 1,36±0,04а 

Catalase 

activity, 

ME104/ml 

  

5,89±0,3 3,10±0,21* 3,98±0,11*,а 2,96±0,11* 4,83±0,12*,а,b 

TAA/MDA, 

relative unity 

0,561±0,021 0,221±0,010* 0,333±0,03*,а 0,181±0,02* 0,452±0,04*,а,b 

Note: * - the differences between the indicators of control and patients with chronic brucellosis are 

statistically significant (P <0.05); a is statistically significant relative to pre-treatment values (P <0.05), 

b is the difference between groups 1 and 2 is convincing (P <0.05). 

 

The proposed treatment procedures in the treatment of ChB reduced serum MDA by 1.7 (P <0.01) 

times (Table 3). Although this was 1.26 (P <0.05) lower than the group of patients receiving 

conventional treatment, there was a tendency to be higher than that of the control group. Serum TAA 

increased 1.44 (P <0.05) times after treatment in group 2 patients. This indicator did not differ 

statistically convincingly from the indicators of the 1st and control groups. Catalase activity increased 

1.63 (P <0.01) times after the proposed treatment. While this was 1.21 (P <0.05) higher than the 1st 

group, it remained 1.22 (P <0.05) lower than the control group. Such changes have led to an increase 

in the compensatory mechanisms of serum. Indeed, this figure increased 2.49 (P <0.001) times after 

the proposed treatment, 1.36 (P <0.05) times higher than the 1st group, but 1.24 (P <0.05) higher than 

the normative values) was kept low. This means that conventional and especially the proposed 

treatment procedures in the treatment of SB increase the activity of the antioxidant system and weaken 

the LPO processes. 

It should be noted that treatment of ChB significantly reduced the amount of SRO statistically. In 

particular, in group 1 patients, its dose decreased by 2.79 (P <0.001) after treatment, but remained 17.3 

(P <0.001) higher than in the control group, indicating the presence of inflammatory processes in the 
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body of patients. In group 2 patients, it decreased 4.75 times (P <0.001). This figure was 1.57 (P 

<0.01) lower than that of the 1st group, but remained 11.02 (P <0.001) higher than the norm. This 

indicates that the foci of inflammation have persisted. 

Hence, treatment of ChB brucellosis reduces the amount of acute phase proteins in the serum, but 

does not lead to complete normalization. This indicates that the foci of inflammation persist. The 

proposed treatment reduced the amount of SRO in the serum more effectively than conventional 

treatment. 

Of course, the above-mentioned positive results also affected the course of the disease, the 

complaints of patients decreased, there was a certain regression of changes in various systems. 

Including if the fever completely disappeared after conventional treatment, weakness, chills, and 

sweating 1.81; Decreased by 15.36 and 6.03 times, after the proposed treatment - symptoms such as 

fever, chills and sweating completely disappeared, and fatigue was found to decrease by 5.05 times. 

Headache, sleep disturbances, skin paleness, and skin moisture 4.0 after conventional treatment; 5.02; 

Decreased by 3.03 and 9.5 times, insomnia was completely eliminated after the proposed treatment, 

stomach pain was found to be 17.2 times, skin paleness and moisture were reduced by 30 and 11.11 

times, respectively. Lymph node enlargement was reduced from 46.1% to 5.1% in conventional 

treatment, but from 67.3% to 4.3% after the proposed treatment. This demonstrates the effectiveness 

of the proposed treatments. 

Polyorgan deficiency, which develops in chronic brucellosis, leads in large part to hemodynamic 

disturbances, the acceleration of LPO. This requires improved treatment procedures. In order to restore 

these processes, the use of the drug Phosphargin succinate produced in Uzbekistan increases the 

capacity of the antioxidant system compared to conventional treatment and reduces the peroxide 

oxidation of fats, leading to improved quality of life of patients. This drug is also economically 

effective. The introduction of phosphargin into the treatment of chronic brucellosis leads to early 

elimination of clinical signs. 

Conclusions 

1) Chronic brucellosis is accompanied by an increase in the amount of MDA, a decrease in the 

antioxidant defense system, and a decrease in the compensatory capacity of the antioxidant system, 

the change of which depends on the severity of the disease. 

2) In chronic brucellosis, the amount of acute inflammatory protein increases sharply. 

3) The inclusion of phosphargin succinate in the treatment of chronic brucellosis increases the capacity 

of the antioxidant system compared to conventional treatment and reduces the peroxidation of fats. 

4) The introduction of phosphargin in the treatment of chronic brucellosis leads to early elimination of 

clinical signs. 
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