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ÒÅÎÐÅÒÈ×ÍÀ ² ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

ТЕОРЕТИЧНА І  ЕКСПЕРИМЕНТАЛЬНА МЕДИЦИНА

Despite the all achievements of modern me-
dicine, the treatment of thermal burns represents
one of the most complicated specific problems
and is relevant not only to the medical but also
to the social and economic problem [1, 2]. This
is due to the high incidence of burns among all
age groups of the population, severe clinical pic-
ture with the development of the syndrome of a
systemic inflammatory response, metabolic disor-
ders and also the activation of pathological pro-
cesses in cells [3, 4]. It is known that the burn
wound is prone to chronic flow due to the long-
term inflammation in the body [5, 6]. Active par-
ticipants in the regeneration of tissues are MMPs,
which play a central role in the metabolism of
connective tissue proteins in healthy and dama-
ged organs. It is believed that the main source of
MMP in inflammation are neutrophils and ma-
crophages [7], and the excessive activity of pro-
teolytic enzymes in the inflammation zone leads
to the prolongation of the pathological process,
which prevents the successful healing of the
wound, in particular, the burn injury [8]. It is also
known that doxycycline is an inhibitor of MPP

and is able to suppress excessive proteolytic ac-
tivity in the treatment of rheumatoid arthritis [9].
We suggested a possible suppressive effect of
doxycycline (as a synthetic inhibitor of MMP)
on the healing processes of a burn wound, na-
mely, the possible reduction of proteolysis during
thermal damage. Therefore, the purpose of our
study of the mechanisms of the doxycycline
action was to study its effect on the level of GPA
under experimental thermal burn.

Materials and methods
Studies were performed on 144 white

mongrel mature nonlinear albino rats of both
sexes weighing 200–250 g. Åxperiments were
conducted in the laboratory of Department of
Pharmacology and Prescription writing (Khar-
kiv National Medical University (KhNMU),
Khark³v, Ukraine).

On the shaved part of the back thigh under the
thiopental anesthesia a thermal burn was caused
(A.V. Krivoshapka, T.V. Zvyagintseva, 2010). All
experiments were conducted according to the
European convention for the protection of verte-
brate animals used for experimental and other
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scientific purposes (Strasbourg, 1986) and accor-
ding to the guidelines of the State Expert Center
Ministry of Health of Ukraine (Protocol ¹ 9
meeting of the Commission on Ethics and Bio-
ethics KhNMU, 03.12.2014) [10–14].

The animals were divided into 6 groups of
24 individuals in each group. The first group –
intact animals, the second (control) – rats with
thermal burn without treatment, rats of the
third group were administered thiotriazoline
at a dose of 30 mg/kg (reference drug), the fourth
group – methyluracil at a dose of 0.126 mg/kg
(reference drug), the fifth and the sixth group –
the synthetic inhibitor of MMP – doxycycli-
ne at doses of 2.5 mg/kg and 30 mg/kg, respec-
tively. Preparations were administered orally in
starch suspension immediately after thermal
exposure and daily during the entire experiment
period (28 days). Observations of the healing
processes of burn wounds were carried out on
the 7th, 14th, 21st and 28th days (six rats in each
series). Determination of total proteolytic activity
in blood serum and skin homogenates was carri-
ed out by the method of K.N. Veremeenko and
Î.P. Golo-borodko by the amount of cleaved
arginine [15]. Statistical processing of the ob-
tained data was carried out by standard statistical
methods [16].

Results and discussion
During studying of the TPA level in the blood

serum of animals in the control group increasing
during the entire experimental period in compa-
rison with intact animals was found. The ma-
ximum values in the first 14th days of obser-
vation were recorded (table). In these terms, the

TPA exceeded the level of intact animals in
2 times (7th day) and 1.8 times (14th day).

Under the influence of a synthetic inhibitor
of MMP doxycycline at a dose of 2.5 mg/kg,
a significant decrease of TPA in blood started from
the 14th day after the burn (at this time, the TPA
decreased by 19.7% compared to thiotriazoli-
ne), and continued to decrease progressively by
21 day (18.0% below the control). By the end of
the experiment (on the 28th day), the TPA in the
blood did not exceed the indices of intact animals.

Doxycycline (in a dose of 30 mg/kg) showed
more pronounced efficacy, which was confirmed
by a decreasing of the TPA level in the serum on
the 7th day (by 9.0% compared to the control).
On the 14th day, the decline of this indicator
continued (by 21.0% in comparison with the con-
trol and by 21.3% in comparison with thiotri-
azoline). It should be noted that only in this group
of animals, by the 21st day, the parameters of the
TPA were reduced to the level of physiological
fluctuations, i. e. authentically not differing from
similar indices of intact rats. The tendency to
decrease was also maintained at the 28th day.

Conclusions
1. A thermal burn in rats in an experiment

that occurs without treatment is accompanied by
an excessive increase of the total proteolytic
activity level in the blood serum.

2. The use of thiotriazoline and methyluracil
leads to normalization of the total proteolytic
activity parameters by the end of the experiment
(on 28th day).

3. The synthetic matrix metalloproteina-
ses inhibitor doxycycline (especially at a dose of
30 mg/kg) is superior to the action of the refe-
rence drugs thiotriazoline and methyluracil by

the ability to normalize of the total proteolytic
activity level in the serum of the thermal damage.

Literature
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Influence of doxycycline on the TPA level in blood serum (mmol / h·l) of rats with burn wound (n=6)

Notes. p<0,05: à the reliability of differences in comparison with intact rats; b the reliability
of differences in comparison with control; c the reliability of differences in comparison with thiotriazoline.
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À.Â. Àëåêñàíäðîâà
ÎÖ²ÍÊÀ ÂÏËÈÂÓ ÑÈÍÒÅÒÈ×ÍÎÃÎ ²ÍÃ²Á²ÒÎÐÀ ÌÀÒÐÈ×ÍÈÕ ÌÅÒÀËÎÏÐÎÒÅ¯ÍÀÇ ÄÎÊÑÈÖÈÊ-
Ë²ÍÓ ÍÀ ÇÀÃÀËÜÍÓ ÏÐÎÒÅÎË²ÒÈ×ÍÓ ÀÊÒÈÂÍ²ÑÒÜ ÊÐÎÂ² ÏÐÈ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÌÓ
ÒÅÐÌ²×ÍÎÌÓ ÎÏ²ÊÓ ÙÓÐ²Â

Âèâ÷åíî âïëèâ ñèíòåòè÷íîãî ³íã³á³òîðà ìàòðè÷íèõ ìåòàëîïðîòå¿íàç äîêñèöèêë³íó íà çàãàëüíó
ïðîòåîë³òè÷íó àêòèâí³ñòü â êðîâ³ ïðè åêñïåðèìåíòàëüíîìó òåðì³÷íîìó îï³êó ó ùóð³â â åêñïåðèìåíò³.
Ïîêàçàíî, ùî ó åêñïåðèìåíòàëüíèõ ùóð³â òåðì³÷íèé îï³ê áåç ë³êóâàííÿ ñóïðîâîäæóºòüñÿ ï³äâè-
ùåííÿì ð³âíÿ çàãàëüíî¿ ïðîòåîë³òè÷íî¿ àêòèâíîñò³ ïðîòÿãîì óñüîãî ïåð³îäó äîñë³äæåíü. Çàñòîñó-
âàííÿ ïðåïàðàò³â ïîð³âíÿííÿ ò³îòðèàçîë³íó òà ìåòèëóðàöèëó ïðèçâîäèòü äî çíèæåííÿ àêòèâíîñò³
öüîãî ïîêàçíèêà äî ê³íöÿ åêñïåðèìåíòó (íà 28-ìó äîáó). ²íã³á³òîð ìàòðè÷íèõ ìåòàëîïðîòå¿íàç
äîêñèöèêë³í ïðîÿâëÿº âèñîêèé àíòèïðîòåàçíèé åôåêò, îñîáëèâî â äîç³ 30 ìã/êã, ùî ïåðåâèùóº ðå-
ôåðåíòí³ ïðåïàðàòè.

Êëþ÷îâ³ ñëîâà: ñèíòåòè÷íèé ³íã³á³òîð ìàòðè÷íèõ ìåòàëîïðîòå¿íàç, äîêñèöèêë³í, çàãàëüíà
ïðîòåîë³òè÷íà àêòèâí³ñòü.

À.Â. Àëåêñàíäðîâà
ÎÖÅÍÊÀ ÂËÈßÍÈß ÑÈÍÒÅÒÈ×ÅÑÊÎÃÎ ÈÍÃÈÁÈÒÎÐÀ ÌÀÒÐÈ×ÍÛÕ ÌÅÒÀËËÎÏÐÎÒÅÈÍÀÇ
ÄÎÊÑÈÖÈÊËÈÍÀ ÍÀ ÎÁÙÓÞ ÏÐÎÒÅÎËÈÒÈ×ÅÑÊÓÞ ÀÊÒÈÂÍÎÑÒÜ ÊÐÎÂÈ ÏÐÈ ÝÊÑÏÅÐÈ-
ÌÅÍÒÀËÜÍÎÌ ÒÅÐÌÈ×ÅÑÊÎÌ ÎÆÎÃÅ Ó ÊÐÛÑ

Èçó÷åíî âëèÿíèå ñèíòåòè÷åñêîãî èíãèáèòîðà ìàòðè÷íûõ ìåòàëëîïðîòåèíàç äîêñèöèêëèíà íà
îáùóþ ïðîòåîëèòè÷åñêóþ àêòèâíîñòü â êðîâè ïðè ýêñïåðèìåíòàëüíîì òåðìè÷åñêîì îæîãå ó êðûñ
â ýêñïåðèìåíòå. Ïîêàçàíî, ÷òî òåðìè÷åñêèé îæîã áåç ëå÷åíèÿ ó ýêñïåðèìåíòàëüíûõ êðûñ ñî-
ïðîâîæäàåòñÿ ïîâûøåíèåì óðîâíÿ îáùåé ïðîòåîëèòè÷åñêîé àêòèâíîñòè íà ïðîòÿæåíèè âñåãî
ïåðèîäà èññëåäîâàíèé. Ïðèìåíåíèå ïðåïàðàòîâ ñðàâíåíèÿ òèîòðèàçîëèíà è ìåòèëóðàöèëà ïðèâîäèò
ê ñíèæåíèþ àêòèâíîñòè ýòîãî ïîêàçàòåëÿ ê êîíöó ýêñïåðèìåíòà (íà 28-å ñóòêè). Èíãèáèòîð
ìàòðè÷íûõ ìåòàëëîïðîòåèíàç äîêñèöèêëèí ïðîÿâëÿåò âûñîêèé àíòèïðîòåàçíûé ýôôåêò, îñîáåííî
â äîçå 30 ìã/êã, ïðåâûøàþùèé ðåôåðåíòíûå ïðåïàðàòû.

Êëþ÷åâûå ñëîâà: ñèíòåòè÷åñêèé èíãèáèòîð ìàòðè÷íûõ ìåòàëëîïðîòåèíàç, äîêñèöèêëèí,
îáùàÿ ïðîòåîëèòè÷åñêàÿ àêòèâíîñòü.

Íàä³éøëà äî ðåäàêö³¿ 24.01.18
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