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APPLICATION OF GALVANOENTEROSORPTION OF 
ANTIBACTERIAL DRUGS IN MULTIMODAL TREATMENT 

OF PATIENTS WITH THERMAL BURNS

Гальваноентеросорбція антибактерійних засобів 
в комплексному лікування хворих з термічними опіками

Abstract

The effect of intratissular electroforesis 
(ITE) of antibacterial drugs and enterosorption 
(Galvanoenterosorption) on the proteolytic and 
fibrinolytic activity of blood plasma was studied in 
52 patients with extensive burns of II–IV degrees. It 
was discovered that the inclusion of enterosorption 
in multimodal therapy of burns diminished the 
level of unlimited proteolysis, favoured the increase 
of the level of blood plasma fibrinolytic activity. 
Its combination with intratissular electroforesis 
of antibacterial agents (Galvanoenterosorption) 
ensured a higher therapeutic effect.

Keywords: thermal burns, enterosorp-
tion, intratissual electrophoresis, galvano-
enterosorption.

Резюме

Вплив внутрішньотканинного електро-
форезу (ВТЕ) антибактерійних засобів та 
ентеросорбції на протеолітичну та фібрино-
літичну активність плазми крові вивчали у                                  
52 потерпілих із поширеними опіками ІІ–ІV ст. 
Встановлено, що використання ентеросорбції в 
комплексному лікуванні опіків дозволяє знизи-
ти рівень необмеженого протеолізу, підвищити 
рівень фібринолітичної активності плазми кро-
ві. Її поєднання з ВТЕ антибактерійних засобів 
(гальваноентеросорбція) забезпечує досягнення 
кращих результатів лікування.

Ключові слова: термічні опіки, ентеро-
сорбція, внутрітканинний електрофорез, 
гальваноентеросорбція.

INTRODUCTION

Thermal burns remain an important problem 
in the clinic of surgical diseases. Particularly 
problematic are extensive and profound lesions 
that are accompanied by the development of 
burn disease, the presence of severe intoxication 
syndrome, determined by various factors, including 
the intestinal factor [1, 2, 3, 4]. Along with other 
methods of detoxification, this presupposes the use 
of enterosorption [5, 6]. The acute period of burn 
disease is accompanied by pronounced proteolysis of 
proteins, the level of which is directly proportional 
to the total area of damage [7, 8].

In case of thermal damage of skin, the coagulation 
potential of blood is activated, accompanied by the 
consumption of fibrinogen, heparin, antithrombin-
III with the formation of fibrin [9]. Common deep 
burns are also accompanied by consumption 
of antiplasmins, which leads to activation of 
fibrinolytic processes, improvement of rheological 

properties of blood, but the products of fibrinogen-
fibrin degradation are limited by the intravascular 
coagulation of the blood while providing the lysis 
of not yet folded fibrinogen and its complexes [10].

PURPOSE OF THE STUDY 

To investigate the influence of enterosorption 
and its combination with ITE of antibacterial 
preparations on the proteolytic and fibrinolytic 
activity of blood plasma in patients with common 
thermal burns.

MATERIAL AND METHODS

Enterosorbtion detoxification by enterosgel was 
used in the complex treatment of 28 patients with 
common thermal burns of II–IV stages. (ITU 70,6 
± 6,8 units) – D gr. The drug was prescribed from 
2–3 days after burn for 7–14 days, depending on 
the severity of the injury and manifestations of the 
intoxication syndrome. In the 24 patients (ITU 73,5 
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± 7,2 units) this treatment was complemented by 
galvanization of burn wounds with the preliminary 
introduction of antibacterial drugs (D1 gr). ITE 
began with 3–4 days after burn, taking into account 
the sensitivity of the microflora to antibiotics. 
Sessions (7–14) were conducted at a time when 
the concentration of drugs in blood reached the 
maximum level: during intravenous infusions, 
30–40 minutes after intramuscular injections, 
1 hour after oral administration. ITE was carried 
out with a constant current of 0,03–0,05 mA/cm2 

during 45–60 minutes using a galvanic apparatus 
«Potok-1». The comparison group (K gr.) was made 
up of 30 patients with similar areas and depths of 
thermal burns receiving traditional treatment.

The proteolytic activity of plasma was determined 
by the lysis of azoalbumin, azocollagen, azocasein. 
Fibrinolytic activity was studied by the azofibrin lysis 
with the definition of total, non-fermentative and 
enzymatic fibrinolytic activity (TFA, NFA, EFA). The 
research was conducted on the days 1–3, 6–7, 13–14 
and 19–21 from the moment of burn.

RESULTS AND DISCUSSION 

In the period of burn shock, the intensity of 
proteolytic degradation of low molecular weight 
plasma proteins (azo-albumin) exceeded the rate 
of healthy persons by 24 times. At days 6–7 its 
level decreased in the main groups – respectively 
by 28,7% and 38,6% (table 1).

Table 1
Changes in the proteolytic activity of blood plasma in patients with extensive thermal burns 

(Е440/ml/h)

Groups
Days 1–3 Days 6–7

Albumin Collagen Casein Albumin Collagen Casein

К gr.
n = 30

4,11 ± 0,548 0,59 ± 0,097 4,39 ± 0,329 3,69 ± 0,649 0,36 ± 0,055 4,50 ± 0,383

D gr.
n = 28

4,21 ± 0,549 0,53 ± 0,125 4,79 ± 0,420 2,99 ± 0,303 0,29 ± 0,05
3,39 ± 0,251

р < 0,05

D1 gr.
n = 24

4,20 ± 0,430 0,36 ± 0,076 4,91 ± 0,379 2,83 ± 0,219 0,29 ± 0,031
3,38 ± 0,285

р < 0,05

Groups
Days 13–14 Days 19–21

Albumin Collagen Casein Albumin Collagen Casein

К gr.
n = 30

4,30 ± 0,720 0,36 ± 0,069 4,85 ± 0,440 4,27 ± 0,542 0,39 ± 0,081 3,98 ± 0,452

D gr.
n = 28

2,73 ± 0,267 0,32 ± 0,056
3,32 ± 0,319

р < 0,05
2,78 ± 0,215 0,33 ± 0,046

3,08 ± 0,260
р < 0,05

D1 gr.
n = 24

2,46 ± 0,117
р < 0,05

0,25 ± 0,045
2,81 ± 0,142

р < 0,01
2,42 ± 0,119

р< 0,01

0,20 ± 0,026
р < 0,05
р

1
 < 0,05

2,71 ± 0,233
р < 0,05

Note: * – р – difference possibility with к gr.; р
1
– difference possibility with d gr.; n – number of investigations

After 13–14 days in K gr. it slightly increased 
and decreased moderately in the main groups, 
where it was 36,5% and 47,3%, respectively, lower 
than in the first observation period. At the same 
time, the difference with K gr. was 35,2% and 
42,3% respectively. On the 19th–21st day, lysine 
azo-albumin did not change, while in the main 
groups it was by 35% (D gr.) And 43,2% (D

1
 gr.) 

Lower, compared to the baseline data and by 34% 
and 42,1% relative to K gr.

The azocollagen lysis in the first days exceeded 
the indicator of healthy persons by 2,2 times. On 
days 6–7 there was a decrease in it in all groups: 
by 43,8% (D gr.), 47,1% (D

1
 gr.) And 38,0% (K gr) 

without significant difference between groups. On 
days 13–14, the probable decrease in this indicator 
was not found in any group. After 19–21 days after 
burn in all groups, the level of azocollagen lysis 

was lower, compared with the baseline – by 37,2%, 
62,6% and 32,9% respectively. However, in D

1
 gr. 

it was 38,4% lower than such in the D gr. and by 
48,5%, compared with K gr.

The intensity of proteolytic degradation of high-
molecular plasma proteins (azocasein) in the first 
days was 2,6 times higher than normal. On days 6–7 
it declined in D gr. by 29,3%, in D

1
 gr. – by 31,3%, 

and somewhat increased in K gr., Where it was 25% 
higher than in the main groups. On days 13–14 in 
the main groups lysis of azocasein was 31,5% and 
42,0%, respectively, lower than the indicator in K 
gr. On days 19–21 in D gr. its level was 35,8%, in D

1 

gr. – by 44,7% lower than the initial level. During 
this period in D

1
 gr. the level of azoxazein lysis was 

31,8% lower than the indicator in K gr.
In the first 1–3 days after the burn of tfa plasma 

exceeded the norm by almost 3 times (table 2).
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Table 2
Changes in fibrinolytic plasma activity in patients with common thermal burns 

(E440 ml/h)

Groups
Days 1–3 Days 6–7

TFA NFA EFA TFA NFA EFA

К gr.
n = 30

0,92 ± 0,091 0,47 ± 0,048 0,45± 0,044 0,81 ± 0,088 0,41 ± 0,045 0,40 ± 0,046

D gr.
n = 28

0,94 ± 0,081 0,48 ± 0,050 0,45 ± 0,051 0,84 ± 0,109 0,43 ± 0,061 0,41 ± 0,050

D1 gr.
n = 24

0,87 ± 0,092 0,44 ± 0,043 0,43 ± 0,051 0,89 ± 0,077 0,45 ± 0,039 0,43 ± 0,037

Groups
Days 13–14 Days 19–21

TFA NFA EFA TFA NFA EFA

К gr.
n = 30

0,82 ±0,108 0,42 ± 0,048 0,39 ± 0,061 0,67 ± 0,053 0,33 ± 0,027 0,35 ±0,028

D gr.
n = 28

0,87 ± 0,085 0,44 ± 0,046 0,43 ± 0,040 0,81 ± 0,090
0,43 ± 0,042

р < 0,05
0,38 ± 0,051

D1 gr.
n = 24

0,90 ± 0,056 0,46 ± 0,029 0,45 ± 0,031
0,89 ± 0,092

р < 0,05
0,43 ±0,033 р 

< 0,05
0,46 ± 0,042

р < 0,05

Note: * – р – difference possibility with K gr.;  n – number of investigations

In all groups the level of TFA during the entire 
period of observation did not change significantly, 
only in K gr. on days 19–21 it was 26,6% lower than 
the initial level. In this period, in the main groups 
the TFA was higher, compared with K gr., However 
the probable difference of 32,8% was only in D

1 

gr. The level of NFA in the process of observation 
changed in the same way: on days 19–21 in the main 
groups it exceeded the index in K gr. by 31,4% and 
33,2% respectively. The EFA level was about 47–49% 
of the TFA throughout the observation period. Only 
on days 19–21 in D

1
 gr. the EFA amounted to 51,3% of 

the TFA and was 32,5% higher than the index in K gr.
The results of the study indicate that common 

thermal burns are accompanied by an increase in 
the proteolytic activity of blood plasma relative to 
high molecular weight and low molecular weight 
proteins and collagen. It enhances the toxic load on 
the body, potentiates the alterative processes. At 
the same time, the FA of plasma increases, which 
may be considered as a protective mechanism 
aimed at improving the rheological properties 
of blood, preventing deepening of burn necrosis. 

Inclusion of enterosorbtion together with ITE 
antibacterial drugs into the complex treatment of  
burns contributes to a decrease of the proteolytic 
activity of the plasma, which provides a reduction 
of level of intoxication, and also allows to maintain 
a sufficiently higher level of  FA. The latter is 
important in preventing the formation of blood 
clots and excessive formation of collagen, as the 
main substrate of the future scar.

CONCLUSIONS

1. Common deep thermal burns are accompanied 
by a significant increase in proteolytic and 
fibrinolytic activity of blood.

2. Inclusion of enterosorbtion in the integrated 
therapy of burns provides reduction of proteolytic 
activity and maintenance of a high level of FA of 
plasma, which reduces the risk of thromboembolic 
complications.

3. Combined use of enterosorption and ITE 
antibacterial agents (galvanoentersorption) with 
thermal burns provides a higher therapeutic effect.
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