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THE EFFECT OF HYPEROSMOLAR COLLOID SOLUTION HAES-LX 5 % ON DYNAMICS OF CHANGES IN THE ENDOGENOUS INTOXICATION LEVEL AND INFLAMMATION IN RATS’ ORGANISMS IN ACUTE PEPIOD OF BURN DISEASE 
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The article presents the results of studies of markers of endogenous intoxication and inflammation in rats after skin burns of 2nd-degree, 21-23 % of the body surface area and its correction by infusion solutions of laсtoprotein with sorbitol, HAES-LX 5 % and 0.9 % solution of NaCl. On day 3 the content of molecules of average weight and the C-reactive protein increases in the burn disease. In animals injected with the study medication, the rates of endogenous intoxication were statistically significantly lower compared with rats injected with isotonic solution. The protective effect of hyperosmolar colloid solution HAES-LX 5 % and lactoprotein with sorbitol was most significant on the 7th day of the experiment. The preparations have antioxidant, anti-inflammatory effects and reduce the level of endogenous intoxication, inflammatory reactions and nitrosative stress in rats’ organisms.

According to the WHO, in peacetime, the proportion of burn injuries range from 5.6 to 10 %, and takes the third place among injuries. The thermal injuries are accompanied by manifestations of stress and inflammation, burn autointoxication. The endogenous intoxication is the one of the most important criteria of burn disease, which determine the severity of the human state. [1] The most promising for in-depth study of endogenous intoxication as substrates are molecules of average weight, i.e oligopeptides with weight from 500 to 5000 Daltons, which are protein toxins with content of dicarboxylic high and low aromatic acids. The molecules of average weight have a direct membranotoxic action and initiate the formation of peptides, similar in structure to the bioregulators. The molecules of average weight (MAW) are characterized by a high biological activity. It is believed that the increase of MAW content in blood in various pathologies is a poor prognostic indicator because the degradation products of biopolymers can have a pronounced neurotoxic effect on the structure of brain. The MAW disturb the physico-chemical properties of cell membranes, making them more accessible to the various deleterious effects of endotoxemia metabolites [2]. The goal was to establish the dynamics of changes in endogenous intoxication level and inflammation in rats with burns (2nd-degree, 21-23% of the body surface area) with the introduction of isotonic solution, lactoprotein with sorbitol and HAES-LX 5%.                                                                                                              

Materials and methods. Experimental research of the therapeutic effect of intravenous fluids were carried out in the research-investigatory clinical-diagnostic laboratory of Vinnitsia National M. I. Pyrogov Memorial Medical University on the  

model of burn disease (acute period – 1, 3, 7 twenty-four hours). The research was conducted on 32 white male rats, weighing 160-180 g, in accordance with modern standards, as reflected in the "General Ethical Principles of Animal Experimentation" (Kyiv, 2007). The animals were divided into 4 groups: group I – rats, which had only catheterisation of the femoral vein (intact animals) II, III, IV groups – rats after burn skin, which had infusion of: 0.9 % NaCl solution, lactoprotein with sorbitol and HAES-LX 5%. The thermal burn of 2nd-degree, 21-23 % of the body surface area was caused by the method of the experimental model of the burn disease in animals [3]. The infusion of corrective solutions was performed intravenously in a volume of 10 ml/kg body weight during 5 min. in 1 hour after modeling pathological condition the following infusions were performed 1 twenty-four hours. Shaving animals, applying burns, catheterization of the main vessels and decapitation were carried out under anesthesia (propofol narcosis) 60 mg/kg intraperitoneally.

For biochemical analysis the blood serum was isolated by standard method [4] and the content of inflammation markers, endogenous intoxication and nitrosative stress were determined. The content of middle oligopeptide (middle molecules) was determined with a help of spectrophotometric method at a wavelength of UV radiation of 220 nm [5]. The content of C-reactive protein was measured by immuno- enzyme method with a set of «Rat C-Reactive Protein [CRP] ELISA Kit» (BD Biosciences, USA). The content of stable metabolites of nitric oxide – nitrites and nitrates in lung homogenates was determined by reaction with Gris after preliminary deproteinization of serum acetonitrile and pre-reduced nitrates were restored to nitrites with the mixture which contained zinc powder and ammonia solution [6].

Three schemes of pharmacological correction were used: 0.9 % NaCl solution (control preparation), lactoprotein with sorbitol (reference preparation) and the investigation preparation HAES-LX 5 %. The lactoprotein with sorbitol preparation was manufactured by pharmaceutical company "Biopharma", it contains: albumin – 50 g, sorbitol – 60 g, sodium lactate solution 60 % – 35 g, sodium chloride – 0.1 g, potassium chloride – 0.075 g, sodium bicarbonate – 0.1 g, water for injection – up to 1 liter, and has a wide variety of metabolic and pharmacological effects, antishock and detoxification. The preparation helps neutralize metabolic acidosis [7]. The new Ukrainian blood substitute has been developed in the laboratory of transfusion technology preparations "Institute of Blood Pathology and Transfusion Medicine of Ukraine" (Lviv). HAES-LX 5 % – is a complex colloidal hyperosmolar infusion solution containing the colloidal base hydroxyethylstarch with molecular weight – 130,000 Daltons, pentahydric alcohol, xylitol, alkalizing component sodium lactate, sodium, potassium, calcium and magnesium chloride. The osmolarity of the preparation is 890 mosmol/l, which is in 3 times higher than the osmolarity of an isotonic sodium chloride solution and osmolarity of blood plasma [8].

Results and discussion. The trigger alterations mechanisms of the lung tissue in burn disease is the development of systemic inflammation and endogenous intoxication. Against this background nitrosative stress is developed [9]. It is shown that in burn disease in rats’ organisms systemic inflammatory and endogenous intoxication were formed (Table. 1). For example, on day 1 of the experiment the increase of MAW and C-reactive protein content was observed, respectively, by 75.2 and 60.8 % on day 3 – 159 and 104 %, and on the 7th day – 128 and 80.3 %, in comparison with animals without burns. The infusion therapy with HAES-LX 5% and lactoprotein with sorbitol solutions almost in the same degree make anti-inflammatory effect and decrease the endogenous intoxication during 7 day. When HAES-LX 5% was used marked reduction of MAW and C-reactive protein, respectively, 42.5 and 35.0 % and by lactoprotein with sorbitol – 38.9 and 32.9 % was observed comparison with the control group.
Table 1. The content of inflammatory markers and endogenous intoxication in the rats’ blood serum with burn disease against the background of pharmacotherapy (М±m, n=8)
	Characteristics of animals groups 
	Molecules of average weight, O.D.
	C-reactive protein,
mg/l

	Animals without burn (intact)
	0,131±0,009
	6,79±0,50

	Burn+

0,9 % NaCl

(control)
	1 day
	0,230±0,023*
	10,9±0,43*

	
	3 day
	0,340±0,009*°
	13,9±0,47*°

	
	7 day
	0,299±0,012*&
	12,2±0,49*&

	Burn+ 

HAES-LX 5 % 

(investigational preparation)
	1 day
	0,196±0,015*#
	9,36±0,50*#

	
	3 day
	0,217±0,007*#
	9,63±0,37*#

	
	7 day
	0,172±0,009*#&
	7,95±0,14*#&

	Burn+

lactoprotein with sorbitol (reference preparation)
	1 day
	0,203±0,015*
	9,52±0,28*

	
	3 day
	0,228±0,008*#
	9,81±0,56*#°

	
	7 day
	0,183±0,006*#&
	8,19±0,26*#&


Notes: 1. * - p <0.05 respective to the indices in intact animals;

2 # - p <0.05 respective to the indicators in the control group;

3. ° - P <0.05 between the indices on the 1st and 3rd day of the experiment within the same group;

4. & - p <0.05 between the indices 3 and 7 days of the experiment within one group.

In rats with the burn disease against the background of inflammation and endogenous intoxication nitrosative stress is developed (Table. 2).On 1 day in the serum level of stable NO metabolites increased by 102 % compared to animals without the burn disease. On day 3 of the experiment the production of the nitrites and nitrates increased by 154 %, respectively to intact rats. At the same time on day 7 the degree of nitrosative stress was lower than on day 3: increase of nitrates and nitrites was 128 %, respectively to animals without the burn disease .

Introduction of HAES-LX 5% and lactoprotein with sorbitol decrease the production of nitrogen oxide. Thus, 1 day using of these solutions changed the level of stable NO metabolites in blood serum. On day 3 using of HAES-LX 5% and lactoprotein with sorbitol showed a statistically significant decreasing of nitrates and nitrites respectively by 26.2 and 28.1%, respective to the control group. But, on 7-day using these preparations had maximum influence on the nitrite and nitrate levels in serum and decreased respectively by 32.6 and 34.4 %, respective to the control group of animals.

Table 2. The content of nitrogen oxide metabolites in the rats’ blood serum with the burn disease against the background of pharmacotherapy(М±m, n=8)
	Characteristics of animals groups
	NO2-+NO3-, 

mcmol/l

	Animals without burn (intact)
	5,88±0,14

	Burn+

0,9 % NaCl 

(control)
	1 day
	11,9±0,46*

	
	3 day
	14,9±0,50*°

	
	7 day
	13,4±0,45*&

	Burn+ 

HAES-LX 5 % 

(investigational preparation)
	1 day
	11,2±0,34*

	
	3 day
	11,0±0,57*#

	
	7 day
	9,05±0,31*#&

	Burn+lactoprotein with sorbitol (reference preparation)
	1 day
	11,0±0,31*

	
	3 day
	10,7±0,61*#°

	
	7 day
	8,80±0,23*#&


Notes: 1. * - p <0.05 respective to the indices in intact animals;

2 # - p <0.05 respective to the indicators in the control group;

3. ° - P <0.05 between the indices on the 1st and 3rd day of the experiment within the same group;

4. & - p <0.05 between the indices 3 and 7 days of the experiment within one group.

Thus, the burn disease in rats’ is accompanied by the formation of endogenous intoxication and inflammatory reactions in rats against the background of nitrosative stress development [1, 9]. The application of lactoprotein with sorbitol and HAES-LX 5% solutions have anti-inflammatory, detoxifying actions and reduces the appearance of nitrosative stress. For these effects the investigational preparation  solution is not inferior to such reference preparation.

Conclusions

1. The burn disease in rats is accompanied by an maximum increase of the markers level of endogenous intoxication (the molecularof average weight – 2.5 times), inflammation (the C-reactive protein – 2.1-times) and nitrosative stress (metabolites NO2-+NO3- – 2.53 times) during the first three days of the experiment.

2. The use of infusion solutions HAES-LX 5% and lactoprotein with sorbitol reduce the severity of endogenous intoxication, inflammation and nitrosative stress (the molecularof average weight – 1.73 times, 1.63 times, respectively; C-reactive protein – 1.53 times, 1.48 times, respectively; metabolites (NO2-+NO3-) –1.48 times, 1.52 times, respectively, compared with 0.9 % NaCl solution on the seventh day of the experiment.

3. The protective effect of developed infusion solutions HAES-LX 5% during the burn disease can be explained by the influence of the basic components of the medical preparation (polyhydric alcohols, sodium lactate), hyperosmolarity, which significantly improves microcirculation of tissues, increases oxygen transport and blocks the development of systemic inflammation, endogenous intoxication and nitrosative stress.
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