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THE ROLE OF CHANGES IN THE CONTENT OF PROTEASES AND PROTEASE

INHIBITORS IN CHRONIC PURULENT WOUNDS
Mirzaev K.K., Azizov D.T.

Andijan State Medical Institute, 170100, Uzbekistan, Andijan, Atabekova st.1 Tem:(0-374)223-94-
60. E-mail: info@adti

v" Resume

The work studied the features of changes in the content of proteases and protease inhibitors in
chronic purulent wounds. It was concluded that in postoperative wounds, the indicators of general
proteolytic activity and antiproteolytic activity do not differ significantly; there is a balance between
proteases and protease inhibitors, which presumably can be regulated by local mechanisms. In
chronic purulent wounds, the total proteolytic activity is significantly higher than that of
postoperative wounds. At the same time, the antiproteolytic activity is significantly lower than the
total proteolytic activity, and also lower than the antiproteolytic activity of postoperative wounds,
which creates a pronounced imbalance between proteases and protease inhibitors and contributes to
the chronicity of the inflammatory process in purulent wounds with the involvement of both local
and systemic mechanisms of regulation.

Keywords: proteases, protease inhibitors, postoperative wounds, chronic purulent wounds,
proteolytic activity, antiproteolytic activity.

POJIb UIBMEHEHUSA COAEPKAHUS TPOTEA3 U UTHIT'UBUTOPOB ITPOTEA3 IIPH
XPOHUYECKUX THOMHBIX PAHAX

Mup3zaes K.K., A3uzo6 /].T.

AHIVDKaHCKUH TOCYAapCTBEHHBIN MeTUIIMHCKUI nHCTUTYT, 170100, Y30ekucraH, r. AHIWXKaH,
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v' Pe3rome

B pabome uzyuenst ocodennocmu usimMeHeHUs co0epicanus npomeas U UHZUOUMOPOE npomeas npu
Xponuueckux znoiinvix panax. Coenan 61600, 4mo 6 NOC1ONEPAUUOHHBIX PAHAX NOKA3AMeNU oouyeil
NPOMeoIUmMuUYecKoll aKmMuUGHOCMU U  AHMURPOMEONUMUYECKON AKMUGHOCIMU 00CMOBEPHO  He
pasnuuaomes; cywecmeyem 0Oananc mexicoy npomeazamu U UHZUOUMOpAMU npomeas, KOMmMopowlii
NPeOnonoNCUMENbHO MOMNCEn PeZyiupoeamscsa N0Kaabhbimu mexanusmamu. Ilpu xponuueckux
ZHOUHBIX paAHAX 00Was NPOMeoNUMUUecKas aKmueHOCHb 3HAYUMENbHO 6blUie, YeM npu
nocneonepayuonnvix panax. Ilpu 3mom anmunpomeonumuyueckan aKkmueHOCMb 3HAUUMENLHO HUIICE
00weil npomeonumu4ecKoll aKMuUGHOCMU, 4 MaKice HUMNCe AHMUNPOMEOIUMUYECKOll aKMUEHOCHU
NOC/IeONEePayUOHHbLIX PAH, YMO C030aem GblPAXCEHHbL Ouchananc Mexncoy npomeazamu U
uHZUOUMOPaAMU NPOMea3 U CROCOOCMEYem XPOHUAUUL 60CRATIUMENbHO20 NPOUECCA 6 HOIHBIX PAHAX.
c yuacmuem KaKk MecmublX, maK u CUCHEMHBLX MEXAHUIMOE Pezylalui.

Kniouesvie cnosa: npomeasvl, unzubumopst npomeas, nocleonepauionnbvle panbl, XpOHUYECKUE
ZHOIIHbIE PAHbL, RPOMEONUMUYECKAA AKMUBHOCHLb, AHMUNPOMEOIUMUYECKAA AKMUGHOCHb.

SURUNKALI YIRINGLI YARALARDA PROTEAZALAR VA PROTEAZA
INGIBITORLARI MAZMUNINI O‘ZGARISHINING O‘RNI

Mirzaev K.K., Azizov D.T.
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v' Rezyume

Ishda surunkali yiringli yaralarda proteazlar va proteaz inhibitorleri tarkibidagi
o'zgarishlarning xususiyatlari o'rganildi. Operatsiyadan keyingi jarohatlarda umumiy proteolitik
faollik va antiproteolitik faollik ko'rsatkichlari sezilarli darajada farg gilmaydi, degan xulosaga
keldi; proteazlar va proteaz inhibitorleri o'rtasida mutanosiblik mavjud bo'lib, ular ehtimol
mahalliy mexanizmlar bilan tartibga solinishi mumkin. Surunkali yiringli yaralarda umumiy
proteolitik faollik operatsiyadan keyingi jarohatlarga garaganda ancha yuqori. Shu bilan birga,
antiproteolitik faollik umumiy proteolitik faollikdan sezilarli darajada past, shuningdek
operatsiyadan keyingi yaralarning antiproteolitik faolligidan past bo'lib, bu proteazlar va proteaz
inhibitorleri o'rtasida aniq nomutanosiblikni keltirib chigaradi va yiringli yaralarda yallig'lanish
jarayonining surunkali bo'lishiga yordam beradi. tartibga solishning ham mabhalliy, ham tizimli
mexanizmlarini jalb gilish bilan.

Kalit so'zlar: proteazlar, proteaz inhibitirleri, operatsivadan keyingi yaralar, surunkali yiringli
yaralar, proteolitik faollik, antiproteolitik faollik.

Relevance

n addition to clinical signs of infection (eg, inflammation, pus, and pain), microbial counts have
I historically been used to determine wound infection. However, it is increasingly recognized that
not only is high bioburden detrimental to wound healing, but that the virulence of the invading
microorganism and the immune status of the host may influence clinical outcomes. Bacteria such as
Pseudomonas aeruginosa, Staphylococcus aureus, and Staphylococcus epidermidis have developed a
number of virulence factors that help them overcome host defenses and multiply in underlying soft
tissues. More specifically, bacterial proteases are one such virulence factor that is involved in
promoting invasion and destruction of host tissue. Due to the complexity of microorganisms, proteases
can negatively impact the wound environment, resulting in delayed wound healing. The data obtained
indicate that proteases can play an important role in wound infections, promote the development of an
inflammatory response and interfere with wound healing [11].

Bacterial proteases contribute to the induction of an inflammatory response in the host. Proteases
produced by bacteria have been found to activate the kinin system and degrade kininogens, which
subsequently causes an inflammatory response in the form of edema, redness, and pain [9].Like other
immunological factors, bacterial proteases can also interfere with phagocytosis [7], reduce leukocyte
activity [6], inhibit neutrophil function, and prevent chemotaxis [8] .

Bacterial proteases can degrade a number of biologically important host proteins, such as
complement components C3 and C1q [4], and prevent the formation of C5 by destroying C3 [10]. Due
to this, the opsonization and phagocytosis of neutrophils is disturbed, hindered or even prevented [15].

The function of bacterial proteases in overcoming the host's immune system is to degrade the host's
immunoglobulin [16]. This can be particularly detrimental to the host given the role of
immunoglobulins in recognizing and helping to neutralize invading microorganisms. Various
researchers have reported the effect of proteases on the degradation of immunoglobulins, including
immunoglobulin A (IgA) and immunoglobulin G (1gG) [4].

Proteases and their inhibitors contribute to the balance between degradation and deposition of the
extracellular matrix (ECM), creating a balance necessary for the timely and coordinated healing of
skin wounds. However, when this balance is disturbed, wounds become chronic, characterized by
abundant levels of proteases and reduced levels of protease inhibitors [13].

The ratios of proteases and their inhibitors have also been used as predictive markers of wound
progression to healing [14].

Many researchers emphasize the key role of proteases in wound healing. Therefore, it is necessary
to control the expression of proteases in the wound environment and the ways in which overexpression
and activation of proteases can lead to a delay in the healing process of skin wounds. Future research
should aim to explore ways in which proteases can be targeted as an alternative therapeutic approach
to wound management, and to assess the advantages and disadvantages of using wound fluids to
evaluate wound progression in terms of proteolytic activity [13].
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Materials and methods

In the work, 12 patients with postoperative wounds (control) were examined in the first group and
15 patients with purulent wounds in the second group (experiment). All patients in the diagnosis were
absent of cardiovascular diseases, diabetes and metabolic changes. The material for the study was
obtained by collecting swabs with sterile saline from the surface of postoperative and purulent
wounds.

The total proteolytic activity in the washing composition was determined by the caseinolytic
method by accounting for the products of casein hydrolysis in units of activity (U) for tyrosine. The
inhibitory (anti-proteolytic) activity of the obtained swabs was determined by the caseinolytic test,
according to the ability to decrease the activity of 0.01% trypsin and 0.01% papain, when they were
incubated with the studied samples of swabs compared with samples of swabs with trypsin or papain
without incubation. The inhibitory activity was expressed in inhibitory units [13].

For the purpose of the severity of proteolysis in wounds, the proteolysis index was calculated - the
ratio of proteolytic activity to antiproteolytic activity (OPA/APA).

The data obtained were subjected to statistical processing using standard Microsoft Excel 2007
programs with the calculation of average values (M), their errors (m), and the coefficient of
significance of the difference between average Student-Fisher values (t).

Results and discussion
The data obtained showed (Fig.) that in patients with postoperative wounds, the average PSA in
the wash composition was 31.7+2.8 U/ml. At the same time, in patients with purulent wounds, this
indicator was significantly higher compared with similar results of postoperative wounds, and
amounted to 52.4+4.8 U/ml (P<0.01).

60
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Postoperative wound M festering wounds

Picture. Changes in the indicators of total proteolytic activity (TPA) and antiproteolytic activity
(APA) of washings of postoperative and purulent wounds.

* - Significantly different values relative to the parameters of the TPA of purulent wounds.

O - significantly different values relative to the corresponding indicators of the OPA of
postoperative wounds.

At the same time, the indicator of antiproteolytic activity for trypsin in the composition of washings
of postoperative wounds was 28.9 + 2.5 [U/ml, which was not significantly lower than the TPA in the
washings of postoperative wounds, and the proteolysis index of TPA / APA for trypsin was also not
significantly higher and equal to 1.1 £ 0 ,one. In patients with purulent wounds, the index of
antiproteolytic activity for trypsin was significantly lower compared to similar results in patients with
postoperative wounds and amounted to 21.2+1.9 IU/ml (P<0.05), and also significantly lower than the
TPA of purulent washings. wounds. Taking these data into account, the TPA /APA proteolysis index
for trypsin was at the level of 2.5+0.22, which was significantly higher than the same indicator in the
composition of postoperative wound lavages. The result of antiproteolytic activity for papain in the
composition of washings of postoperative wounds was 19.1+1.5 IU/ml, this indicator was significantly
less than the antiproteolytic activity for trypsin, due to the lower content of protease inhibitors that
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bind to papain. For the same reason, the papain proteolysis index of TPA/APA increased and was
equal to 2.7+0.24.At the same time, in patients with purulent wounds, the antiproteolytic activity for
papain was also significantly lower than the antiproteolytic activity for trypsin and amounted to 11.6 £
0.9 IU / ml (P < 0.05), this also manifests itself with a lower content of protease-binding inhibitors.
with papa. At the same time, the proteolysis index of TPA /APA in the study of purulent wounds by
papain was equal to 4.5, which was higher than the proteolysis index of postoperative wounds.

It is assumed that trypsin-like serine proteases in the wound environment bind mainly to two
inhibitors of al-proteinase inhibitor (allP) and a2-macroglobulin (a2M) in a fundamentally different
way. The former completely inactivates the catalytic function of proteases, while the latter only limits
their ability to cleave most high molecular weight substrates. In addition, the rate constant of the
reaction of such proteases with a2M is 6 times higher than that with allP, thus forming an active
complex capable of hydrolyzing specific substrates, which allows most of the enzymes entering the
wound environment to bind to a2M. It should be emphasized that cysteine proteinases (papain), in
contrast to serine proteases, bind mainly to a2M, and allP does not play a significant role in blocking
the activity of proteinases. These data led to the conclusion that serine and cysteine proteinases can
perform their function in the a2M-bound state [1].The inhibitory ability of trypsin can be manifested
significantly due to low molecular weight inhibitors present in the composition of the wound wash and
alpha-1-antitrypsin, and the inhibitory ability of papain due to high-molecular inhibitors of alpha-1-
antitrypsin and alpha 2-macroglobulin. Considering that the low molecular weight inhibitor present in
the composition of the wound lavage may be a secretory leukocyte protease inhibitor, which locally
provides protection and has a pronounced anti-inflammatory, antibacterial and antifungal activity.
Then, the decrease in trypsin inhibitory activity in the washout with pronounced manifestations of
inflammation can be explained as a pronounced pro-inflammatory and microbial reaction, which is
also manifested by an increase in TPA due to a decrease in this inhibitor. An increase in TPA in the
composition of wound washings is also possibly associated with an increase in the functional activity
of protease-producing cells due to a chronic inflammatory process [2,3].

As for the inhibitory ability of papain due to high-molecular inhibitors in the composition of wound
washings, the main high-molecular papain inhibitors can be alpha-1-antitrypsin and alpha-2-
macroglobulin, which are produced by the liver and have an inhibitory effect on proteases in all organs
and tissues of the body [2,3]. Therefore, a decrease in the inhibitory ability of papain in the
composition of wound washings can be regarded as a systemic manifestation of inflammation or,
possibly, the degree of chronicity of the inflammatory process.

Based on this, our data on antiproteolytic activity for papain and trypsin can be interpreted as
follows. In postoperative wounds, without pronounced manifestations of inflammation, there is a
balance between proteases and protease inhibitors, which are regulated to a greater extent by local
mechanisms. At the same time, in chronic purulent wounds with a pronounced inflammatory process,
the balance between proteases and protease inhibitors is disturbed due to the disruption of local and
systemic mechanisms.

Conclusions

In postoperative wounds, indicators of total proteolytic activity and antiproteolytic activity do not
differ significantly, there is a balance between proteases and protease inhibitors, which presumably
can be regulated by local mechanisms. In chronic purulent wounds, the total proteolytic activity is
significantly higher than that of postoperative wounds. At the same time, the antiproteolytic activity is
significantly lower than the total proteolytic activity, and also lower than the antiproteolytic activity of
postoperative wounds, which creates a pronounced imbalance between proteases and protease
inhibitors and contributes to the chronicity of the inflammatory process in purulent wounds with the
involvement of both local and systemic mechanisms of regulation.
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