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ASSESTMENT OF INFLUENCE OF SYNTHETIC MATRIX
METALLOPROTEINASES INHIBITOR DOXYCYCLINE
ON THE TOTAL PROTEOLYTIC ACTIVITY OF BLOOD

IN EXPERIMENTAL THERMAL BURNS IN RATS

The effect of synthetic inhibitors of matrix metalloproteinases (MMP) doxycycline
on the total proteolytic activity (TPA) in blood in an expiremental thermal ingury in rats has
been studied. It is shown that thermal burn without treatment, in experimental rats,
accompanied by increased levels of TPA throughout the study period. The use of reference
drugs thio-triazoline and methyluracil leads to a reduction of these indicators by the end
of the experiment (28-th day). Synthetic MMP inhibitor doxycycline (especially in a dose
of 30 mg/kg) was superior to comparative preparations by the ability to normalize TPA level

in blood of the thermal damage.

Keywords: synthetic inhibitors of matrix metalloproteinases, doxycycline, general proteolytic

activity.

Introduction

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
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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. Experiments were
conducted in the laboratory of Department of
Pharmacology and Prescription writing (Khar-
kiv National Medical University (KhNMU),
Kharkiv, 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 Ne 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
ata 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
O.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

Under the influence of a synthetic inhibitor
of MMP doxycycline at a dose of 2.5 mg/kg,
asignificant 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. . 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

Influence of doxycycline on the TPA level in blood serum (mmol / h-1) of rats with burn wound (n=6)

Time of observation (days)
Group 7th 14th 21th 28th

Intact 2,09+0,07

Burn without treatment, (control) | 4,25+0,10° 3,85+0,07 ¢ 3,18+0,11° 2,554+0,20 ¢
Thiotriazoline 30 mg/kg 4,04+0,09° 3,70+0,09° 2,84+0,11%% | 2,140,04°
Methyluracil, 0,126 mg/kg 3,98+0,08%° | 3,08£0,08%° | 2,70+0,10%° | 2,12+0,09°
Doxycycline, 2,5 mg/kg 4,01£0,09° 3,09£0,17%%¢ | 2,6140,08%° | 2,04+0,14°
Doxycycline, 30 mg/kg 3,8740,08%° | 3,05+0,13%%° | 2,50+021° 2,08+0,13°

Notes. p<0,05: @ the reliability of differences in comparison with intact rats; ¢ the reliability
of differences in comparison with control; ¢ the reliability of differences in comparison with thiotriazoline.

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

OILIHKA BIUIMBY CUHTETAYHOT' O IH['IBITOPA MATPUUHUX METAJIONIPOTEIHA3 JOKCHUILIUK-
JIIHY HA 3ATAJIBHY NPOTEOJITUYHY AKTUBHICTBH KPOBI I1PU EKCIIEPUMEHTAJIBHOMY
TEPMIYHOMY OIIIKY L1YPIB

BuBueHO BIUIMB CHHTETHYHOTO iHTi0iTOpa MaTPUYHUX METAJONPOTEiHA3 JOKCUIMKIIIHY Ha 3arajlbHy
MIPOTEOITHYHY aKTUBHICTb B KPOBI IIPH CKCIIEPUMEHTAIEHOMY TEPMIYHOMY OITIKY Y IIIyPiB B EKCIIEPUMEHTI.
INoka3aHo, 110 y eKCIIepUMEHTAIbHUX IIypiB TEPMIYHHH OMiK Oe3 JiKyBaHHS CYHNPOBOIKYETHCS ITiJBH-
IICHHSM PIBHS 3arajlbHOi MPOTEONITUYHOT aKTUBHOCTI MPOTITOM YChOTO MEPIOAY JOCIiKEHb. 3aCTOCY-
BaHHS MPENapaTiB MOPIBHAHHS TIOTPHA30IIHY Ta METHITYPAIMIy TPU3BOIUTH J0 3HIKCHHS aKTHBHOCTI
ILOTO TIOKAa3HHWKA JI0 KiHIA eKCIepUMeHTy (Ha 28-My m00y). [HTiGiTop MaTpUYHHX METaNIonpoTeiHa3
JTIOKCHITUKJIIH MTPOSBIISIE BUCOKHMIA aHTUIPOTEA3HUH ePeKT, 0cOOIMBO B /1031 30 MI/KT, 110 TIEPEBUIIIYE pe-
(epeHTHI mpenaparu.

Knwuosi cnosa: cunmemuynuil ineibimop MampuyHux mMemaionpomeinas, OOKCUYUKIIH, 3a2albHd
NpoOmMeonimudHa aKmueHiCmb.

A.B. Anexcandposa

OIEHKA BJIUSAHUSA CUHTETUYECKOT'O UHI'NBUTOPA MATPUYHBIX METAJIJIOITIPOTENHA3
JOKCUIIUKJINHA HA OB YIO IPOTEOJUTUHYECKYIO AKTUBHOCTB KPOBH ITPHU DKCIIEPU-
MEHTAJIBHOM TEPMHUYECKOM OXKOTI'E Y KPbBIC

H3ydeHo BIMSHHME CHHTETHYECKOTO MHTHOMTOPA MaTPUYHBIX METAJUTONPOTEHHA3 JOKCHUIMKINHA Ha
OOIIYI0 MPOTEOIUTHYECKYIO aKTHBHOCTH B KPOBH MPH IKCIIEPHMEHTAIBHOM TEPMHUIECKOM 0XKOT€ Y KPBIC
B dKcriepuMenTe. [loka3aHo, 9TO TepMHYECKHH OXOT 0e3 JIeUeHHS y SKCIIEPHMEHTANbHBIX KPBIC CO-
MIPOBOKAAETCS MOBBIMICHNEM YPOBHS OOIIEH NMPOTEOIUTHYECKOH aKTUBHOCTH Ha MPOTSIKEHHH BCETO
nepuoza uccnenosanuii. [IppMenenne mpemnaparoB cpaBHEHUS THOTPHA30IMHA U METHITYPALAIa IPHBOANUT
K CHIDKCHHIO aKTHBHOCTH 3TOTO ITOKa3aTess K KOHILY SKCIepuMeHTa (Ha 28-e¢ cyTku). MHrubutop
MaTPUYHBIX METAJUIONPOTEUHA3 JOKCUIIUKIINH IPOSBISET BEICOKUH aHTHNPOTEa3HBIN 3(h(eKT, 0cOOCHHO
B 703¢ 30 MI/KT, IpeBBIMAOMNI pedepeHTHbIE TPEnapaThl.

Kniouesvie cnosa: cunmemuueckuti uH2UOUMOP MAMPUYHLIX MEMALIONPOMEUHA3, OOKCUYUKIIUH,
obwjas npomeorumuyecKas akmueHoOCMb.

Haoitiwna 0o pedaxyii 24.01.18
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