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BMJIMB BYPLUTUHOTEPANII HA FOCTPOTY 3AMAJIbHOIO NMPOLLECY 3A
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Axorauig. [1n5 BU3HAYEHHS NOKA3HUKA rOCTPOTM 3aMasibHOr0 NPOLECY akTyaslbHUM € [OCNIKEHHS KiNbKOCTi QibpuHoreHy
y Nna3Mmi KpoBi cobak. Y 3B’3Ky 3 MM MeTOK npoBeneHoi poboTu Byno BCTaHOBMEHHS piBHS (iGpUHOreHy y TBapuH 3a
rHiMHO-3ananbHoro npouecy. [locnigkeHHs NpoBOAMAUCE CMEKTPODOTOMETPUYHMM METOAOM 3@ 3arajbHO-MPUAHSTO
MeToamkoto. [Mig Yyac focniakeHb BU3HAYEHO BMICT PiGpPUHOrEHyY Yy MaasMi KpoBi KNiHIYHO 340poBMX coBaK, A0 HaJAHHS
NiKapCbKOi A,OMNOMOrK Ta NPOTAroM nepebiry paHOBOro NpoLecy Ha 3- 7 10-Ta 14-Ty nobwu nikyBaHHS. 3a pe3ynbratamu
[oCnimKeHb aBTopiB cobak i3 rHIMHWMMKM paHaMu LWKipU OO0 NiKyBaHHS BCTAHOBEHO, WO KiNbKicTb QibpuHoreHy byna
Buwa y 2 pasu (p<0,001) nopiBHSHO 3 KNIHIYHO 340pOBMMM TBapuHaMu. Ha 3-t0 poby pocnipkeHs, y TBapuH | Ta
[l nocnigHux rpyn BMmicT dibpuHoreHy B nnasmi kposi 6y y 1,6 (p<0,001) Ta 1,5 (p<0,001) pasu BianoBigHO BMWMM 33
MOKAa3HUKM KNiHIYHO 300pOBUX. Y KOHTPOJbHIM rpyni TBapWH KinbKicTb GibprHoreHy 6yna B 1,7 pasa (p<0,001) Bmwa 3a
MOKa3HMK KiHIYHO 340poBMX cobak. Ha 7-My moby nikyBaHHsI piBeHb GibpuHoreHy y TBapuH | gocnigHoi rpynu 6ys y
1,2 pa3sa (p<0,01) 6inblumM, NOPIBHSAHO i3 MOKA3HMKOM KJiHIYHO 3[0pOBMX, BOAHOYAC Y TBapuH |l gocnifHoi rpynum roro
BMicT 6yB y 1,1 pa3za (p<0,05) BuwmM. HatoMmicTb y cobak KOHTPOMbHOI rpynu BiH 6yB y 1,4 pa3a (p<0,001) Buwmm 3a
MOKA3HMK Yy KNiHIYHO 340pOBMX. 3@ pe3ynbraTaMu LOC/iLKeHb BCTAHOB/EHO, WO 33faBaHHS OYpLUTMHOBOI KMCNOTK Ta
BHYTPILUHbOBEHHE BBEAEHHSA 1,5 %-HOro po3umHy peaMbepwmHy, npenaparty Ha OCHOBI BYpPLUTUHOBOI KMCIOTH, BIAHOBIIHOE
piBeHb GibpUHOreHy B N1a3Mmi KpoBi CoBaK i3 rHiiHMMM paHamu Bxe Ha 10-Ty noby nepebiry paHOBOro npouecy, NopiBHIHO
3 BHYTPILUHbOBEHHUM BBEAEHHAM 5 %-HOro posumHy rnioko3un. Kpalmii TepaneBTMUHUIA edekT Byno ogepxaHo y rpyni
TBapWH, IKUM 3acTocoByBanu 1,5 %-HuiA po3unH peambepuHy

KniouoBi cnoBa: 6ypwtnHoBa kucnota, 1,5 %-HUiM po3umH peambepuHy, 5 %-HUIN pO3UMH [IOKO3M, FTHIMHA paHa,
®ibpurHoreH

INTRODUCTION keratinocytes, is a necessary element in the wound

Hemostasis system plays a crucial role in any
inflammatory process since it is involved in both
in hemostasis and in ensuring the processes of
exudation, regeneration and epithelialization.
During an injury, arteria get broken and fibrinogen
partially passes into the extracellular space and
falls out in the form of fibrin threads. The amount
of fibrinogen indicates the severity and complexity
of the inflammatory process [1]. Fibrinogen and
fibrin affect the processes of blood coagulation,
fibrinolysis, cellular and matrix interactions,
inflammation, wound healing, angiogenesis,
neoplasia etc. The result of wound healing
largely depends on the structure of fibrin, its
fibers thickness, the number of branching points,
porosity and permeability [2]. Binding of fibrin
(hegen) to hemostasis proteins and platelets, as
well as to some cells, such as endothelial cells,
smooth muscle cells, fibroblasts, leukocytes, and

healing process [3].

The authors [4] claim that stimulants of
wound healingare becomingwidespread inwounds
treatment in small pets along with conservative
and surgical treatment. The stimulants include
sugar, bee honey, a complex compound of copper
and tripeptide, a derivative of the carbohydrate
mannose - acemannan, D-glucose polysaccharide,
platelet derivatives, as well as chitosan derived
from the exoskeleton of mollusks.

Inflammatory process is a reaction of the
body to various types of damage, which is aimed
at detecting and neutralizing the traumatic factor,
enzymatic melting of non-viable tissues, protective
barrier formation and, if necessary, covering the
affected tissue [5]. A lot of changes, including
biochemical ones, take place in the animal’s body
during the wound process. Scientists have been
searching for new effective non-toxic substances
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having a wide range of effects on certain changes
and the body as a whole in order to correct these
changes. Succinic acid and its medications are
among these substances.

Succinic acid and drugs based on it have
been used more and more widely in scientific
experiments conducted in various industries,
medicine, veterinary medicine [6-9]. Tissue
hypoxia with the development of mitochondrial
dysfunction occurs in  most intracellular
pathological processes, including the liver, which
justifies the optimal way to correct cytotoxic
changes by introducing additional substrates of
energy metabolism. In particular, the introduction
of exogenous succinate - a natural metabolite
of the Krebs cycle — promotes normal aerobic
oxidation through eliminating the oxidative
phosphorylation separation and microsomal
processes inhibition [10].

Succinic acid and its salts (succinates) are a
universal intracellular metabolite involved in the
body metabolic reactions. The importance of succinic
acid in cell metabolism is due to its participation in
the tricarboxylic acid cycle (TAC, Krebs cycle) and
oxidative phosphorylation processes. Oxidation
of succinic acid in the Krebs cycle is carried out
using a specific enzyme - succinate dehydrogenase,
localized on the inner surface of the inner membrane
of mitochondria. Its activity does not depend on the
ratio of oxidized and restored forms of Nicotinamide
adenine dinucleotide (NADH/NAD") and this
characteristic feature provides saving the energy
synthesizing function of mitochondria under hypoxia
in NAD-dependent cell respiration disorders [11].

Development and search for effective
preparations for the prevention and treatment of
disorders in metabolism, correction of biochemical
parameters and increase in the natural resistance
of the organisms of animals is a relevant problem.
Metabolic correction is a direction in therapy
which is based on use of preparations of natural
origin which combine efficiency and safety and
impose no pharmacological load due to their
bioavailability. These requirements are met by
natural metabolites of the Krebs cycle, particularly
com-pounds of succinic acid. Succinic acid is a
universal intracellular metabolite with a broad
range of action towards the parameters of vitality
of a living organism. The system that uses succinic
acid for producing energy, by its power, becomes
significantly superior to the other systems of
organisms’ energy production. Therefore, succinic
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acid provides a broad range of non-specific
treatment effects based on the influence on the
process of tissue metabolism: cellular respiration,
ionic transport, and synthesis of proteins [12].

Since during trauma and purulent-
inflammatory processes, the amount of fibrinogen
in the blood plasma increases due to the
enhancement of biosynthesis by hepatocytes, it
will be appropriate to determine its content as
an indicator of the severity of the inflammatory
process.

MATERIALS AND METHODS

To collect data for the research, author studied
clinically healthy dogs and the ones with purulent
wounds. The animals were taken to the surgical
clinic of the Faculty of Veterinary Medicine of
Bila Tserkva National Agrarian University for their
clinical examination and treatment. The animals
were 2 to 5 years old, weighing 10-15 kg, clinically
healthy and with purulent wounds of the skin and
soft tissues. The research groups of animals were
formed on the principle of par-analogues.Research
blood sampling was performed in dogs during a
clinical examination of healthy animals as well
as before treatment, on the 3 7™ 10" and 14
day of therapy in animals with purulent wounds.
Sample blood amounted 3-3.5 ml taken from the
subcutaneous vein of the forearm or saphenous
vein. Blood plasma samples were frozen at a
temperature of 20°C.

Local treatment of purulent wounds in
animals involved primary surgical treatment,
sanitation with solutions of 3% hydrogen peroxide
and 0.5% chlorhexidine in the amount of 100 ml
each and passive drainage with Levomekol
ointment twice a day. The number of days of wound
drainage depended on the rate of their purification
from purulent exudate. Dogs of the | experimental
group (n=10) were given succinic acid at a dose of
0.1 g/kg of body weight. Animals of experimental
group 2 (n = 10) were intravenously administered
1.5% solution of reamberin at a dose of 10 ml/kg of
body weight. Dogs of the control group (n = 10) were
intravenously injected with 5% glucose solution at
a dose of 10 ml/kg of body weight. The animals
were treated for 5 days.

Fibrinogen concentration in blood plasma was
determined by the method of V.O. Belitzer et al. [13].
The method is based on the enzymatic conversion
of fibrinogen to fibrin with thrombin in the
presence of calcium ions and monoiodoacetic




acid, which prevents the fibrin stabilization by
factor XllI. Calcium ions promote the rapid and
complete conversion of fibrinogen into fibrin, and
monoiodoacetic acid contributes to elimination
of some whey proteins retention in the clot and
facilitates its dissolution. Reagents and materials:
phosphate buffer / 0.06M / pH 7.0; 0.15 M sodium
chloride solution (pure); 0.04 M monoiodoacetic
acid solution; thrombin (1000 units/mg).Equipment:
thermostat, spectrophotometer (SF-46).

Methodology. 0.2 ml of plasma is added 1.6
mlof0.06 M phosphate buffer.The mixtureis placed
in a thermostat at 37°C. In 1-2 minutes, 0.1 ml
of a 0.04 M solution of monoiodoacetic acid is
added to the mixture. 0.1 ml of thrombin is added
in 3 min. Under using calcium-free thrombin
preparations, 0.1 ml of 0.02 M calcium chloride
is added to the sample before thrombin addition.
The substance is stirred thoroughly with a stick
and incubated for minimum of 15 minutes at 37°C.
The clot is wound on a stick, washed twice with
water and 0.15 M sodium chloride solution and
dried. The clot is dissolved in 5 ml of 1.5% acetic
acid solution and the optical density is determined
with a spectrophotometer at 2 wavelengths: 280
and 320 nm. Extinction is stable. Control - 1.5%
acetic acid.

Calculations are performed according to the
formula (1):

15.067

where X is fibrinogen concentration g/l; AE is
the difference between the values of extinctions
obtained at 280 and 320 nm; 255 - coefficient for
presenting the amount of fibrinogen in g/l in the
analysis carried out in 0.2 ml of plasma, taking
into account the correction for its determination
by the actual analysis of the fibrin solution; 15.067 -
extinction coefficient for fibrinogen in an acidic
medium at a wavelength of 280 nm.
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RESULTS AND DISCUSSION

The results of the study on dogs with purulent skin
wounds indicated that the amount of fibrinogen
before treatment (Fig. 1) was 2 times higher (p<0.001)
compared to clinically healthy animals (2.61 +0.08 g/1)
and made 5.26 +0.16 g/l. Activation of blood clotting
occurs immediately after the tissue injury. In this
case, soluble fibrinogen is converted into insoluble
fibrin. In addition to its hemostatic function, a layer
of fibrin on the damaged surface and fibrin clots
in the lumens of blood vessels contribute to the
localization of the inflammatory nidus. Such barriers
trap microorganisms, mechanically preventing their
dissemination [14].

On the 39 day of the study, the content
of fibrinogen in blood plasma in the animals
of experimental group 1 (4.06 * 0.14 g/l) and
experimental group 2 (3.91 = 0.12 g/l) was,
respectively, 1.6 (p<0.001) and 1.5 (p<0.001) times
higher than in the clinically healthy animals; the
amount of fibrinogen was 1.7 times (p<0.001) higher
in the control group of animals (4.53 # 0.14 g/l) r
than in the clinically healthy dogs. The level of
fibrinogen was significantly (p<0.05) higher in
the control group dogs compared to that in the
animals of the experimental group 1; it was
1.2 times (p<0.01) higher compared to the
fibrinogen level in the animals of experimental
group 2. Fibrinogen content on the 3™ day of
treatment was 1.7 times higher (p<0.001) in the
control group compared with clinically healthy
animals.

On the 7™ day of treatment, the level of
fibrinogen in animals of the experimental group
1 was 1.2 times (p<0.01) higher than in clinically
healthy dogs, while in the experimental group 2 its
content was 1.1 times (p<0.05) higher. In contrast,
it was 1.4 times (p<0.001) higher in the control
group dogs than in clinically healthy animals and
1.2 (p<0.01) lower than in animals of experimental
groups 1 and 2.

7t day 10" day 14t day
control

Figure 1. Dynamics of fibrinogen in dogs with purulent wounds, g/!

Scientific Horizons, 2020, Vol. 23, No. 11

25



26

Amber therapy effect on the inflammatory process severity...

Medications based on succinic acid quickly
normalize the content of fibrinogen in the blood
plasma of animals with purulent wounds due to
their membrane-stabilizing action. Therefore, as
early as on the 10* day of the course of the wound
process in dogs of the 1 and 2 experimental groups,
who received amber therapy, the amount of
fibrinogen in the blood plasma decreased to the
level of clinically healthy and later, until the 14" day
of treatment, remained within the normal
range. In the control group animals treated with
5% glucose solution, the fibrinogen content
gradually decreased, but it remained 1.1 times
higher (p<0.05) than in clinically healthy animals
and those of the experimental group 1, and
1.2 times (p<0,01) higher than the indicator in the
experimental group 2 animals.

On the 14" day of treatment, it was found
that in the dogs of the control group, the fibrinogen
content (2.71 = 0.09 g/l) was at the level of the
indicator of clinically healthy dogs, but still 1.1 times
higher than the indicator in animals of the
2 experimental group (2.46 * 0.09 g/l).

Medications based on succinic acid have
improved pharmacological properties with the
greatest possible reduction of possible side
effects [15]. The research established that the
use of amber therapy, namely oral administering
of succinic acid and intravenous administering of
1.5% solution of reamberin contributed to a faster
recovery of fibrinogen content compared to the
control group of animals treated with intravenous
5% glucose solution.

CONCLUSIONS
The hemostasis system is essential in successful
regeneration of injured tissues. Fibrinolytic link is
one of the regeneration components promoting
the regenerative processes. It is fibrin that enters
the wound cavity after vessels injure and increases
their porosity, forms the primary wound adhesion,
which later germinates with capillaries and forms a
dense vascular network.Therefore,determining the
amount of fibrinogen in the dogs’ blood under the
purulent-inflammatory processes is an important
diagnostic indicator enabling to determine the
intensity of the wound process and predict its
duration. Fibrinogen content was restored on the
10" day under feeding succinic acid to the dogs
with purulent wounds. This reduced the duration
of treatment by 1.2 (p<0.001) times compared with
the controlgroup.Intravenous reamberin treatment
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provided fibrinogen level recovery in the blood of
dogs on the 7t day of treatment which resulted in
1.3 (p<0.001) times faster wound healing compared
to the control group. The study has found out that
the use of succinic acid and medications based on
it contributes to faster normalization of fibrinogen
content in the blood plasma of dogs, increase the
body resistance and reduce the time of purulent
wounds healing. Prospects for further research.
Conducting research on the use of succinic acid
and medications based on it for treating other
surgical pathology diseases.
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