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BblLLIE Y MALMEHTOB C COYETAHHOW NaTONOrMen, ogHaKo, BHE 3aBUCUMOCTU OT YPOBHS
KOMOPOMAHOCTH, Yallle MPUOPUTET MMENU NPOBNEMbI OrpaHNYEHNSsT XXU3HEe-AeATeNb-
HocTW. C TOYKM 3peHnst poguTenei, NpUOpUTET OTAaBarncs NporHo3y 6ones-Hu, orpa-
HUYEHNSIM (PYHKLIMOHUPOBAHMST CEMbU U SKOHOMUYECKMM TPYAHOCTSIM. Po-gutenu
BbICOKOKOMOPOUAHBIX MaLMEHTOB Yalle MWCMbITbiBanM TPYOHOCTUM B MOMy4Ye-HUK
aflekBaTHOM MeOULMHCKOM U coLManbHON NoMoLm. Hannune covetaHHon nato-no-
M1 NOBBILLIAMNO PUCK HAPYLLEHWI COLManbHOro B3aumMoaencTBusi pebérka B ceMbe 1
LLKONbHOW Cpede, CHUXKAro NPUBEPXKEHHOCTb AETEN 300pPOBOMY 06pasy XKMU3HU.
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Abstract. Experimental study of 35 white rats with pyoinflammatory pro-
cesses against the background of diabetes using ozone therapy revealed
improvement of the regulation indices of blood aggregation state, decrease
of hypercoagulation manifestations: increase of time of plasma recalcifica-
tion, activated partial thromboplastin time, prothrombin time, thrombin time,
activation of thrombocyte-vascular hemostasis; significant protective prop-
erties with decreased azoalbumin lysis, total nonenzymatic fibrinolytic activ-
ity and proteinase activity by Kunitz in blood plasma are detected.

Key words: diabetes, pyoinflammatory complications, fibrinolysis, pro-
tective properties, ozone therapy.

Peslome. SkcnepumeHTanbHble uccnenoBaHns Ha 35 Genbix Kpbicax C
FHOMHO - BOCMaNUTENbHbIMU MpoLeccaMmy Ha (POoHe caxapHoro Anabeta
C MpPUMEHEHWEeM O030HOTepanuu OOHapYXWnu yryylleHne nokasatenen
perynsiumMm arperatHoro COCTOSHUSA KPOBW, YMEHbLUEHWE NPOSABINEHUNA U-
nepkoarynauum: poct BpeMeHU pekanbuudukauum nnasmbl KpOBU, akTu-
BMPOBAHHOIO MapuManbHOro TpomMbonnacTMHOBOrO BPEMEHU, akTMBauun
TPOMOOLMTAPHO-COCYANCTOrO reMocTasa, BbISBIEHbI CyLLECTBEHHbIE MPO-
TEKTOPHbIE CBOWCTBA CO CHWXEHVEM nu3nca asoanbbyMuHy, CyMMapHOW ,
He epmeHTaTUBHON (PMBPMHOMUTUYECKON aKTUBHOCTM U aKTUBHOCTH NpO-
TenHas no KyHutuy B nnasme KpoBu.

KnroueBble cnoBa: caxapHblvi AuabeT, THOMHO-BOCNANUTENbHbIE OCMOX-
HeHusi, pMBpPMHOMM3, NPOTEKTOPHBbIE CBOMCTBA, O30HOTEPaNus.

Introduction. Diabetes topicality is caused by the fact that in more than 30-70% of
patients pyoinflammatory processes develop and 50% of hospitalized patients need
surgical care for purulent-necrotic complications [2, 5]. The rapid progression of puru-
lent-necrotic foci is caused by the development of polymorphic aerobic and anaerobic
non-clostridial infection, which is often irresponsive to most antibiotics [3, 5]. Purulent
infection and diabetes complicate the course of one another. Mortality caused by DM
with purulent surgical infection, as well as a few decades ago, remains high — from
6 t044.4% [1, 4].

Thus, pyoinflammatory complications of soft tissues in patients with diabetes are a
complex surgical problem. That is why the course of pyoinflammatory processes of
soft tissues in diabetic patients requires further study to optimize its correction.

Objective. To study experimentally the influence of ozone therapy on the course of
pyoinflammatory processes in diabetes.

Material and methods. The experimental study was conducted on 35 white mature
rats. The control group numbers 8. Diabetes was simulated by subcutaneous ad-
ministration of alloxan (100mg per kg of body weight). Rats of the first experimental
group (10) received subcutaneous administration of fecal suspension (pool of 20
animals’ feces was diluted with 0.9% sodium chloride solution) at a dose of 0.5ml per
100g of body weight. On the 14th day after alloxan administration the animals of the
second experimental group (9) were injected 10% feces suspension subcutaneously.
The animals of the third group (8) with simulated DM were administered fecal mixture
subcutaneously and during the next three days ozonized 0.9% sodium chloride solu-
tion was administered intraperitoneally once a day at the rate of 1.0ml per 100g of
body weight.

Ozonation of sterile 0.9% sodium chloride solution was carried out by the appara-
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tus "Boson" until the concentration of ozone in isotonic sodium chloride solution was
20 mg/ml.

Discussion of the results of the study. Assessment of the system of unlimited pro-
teolysis, fibrinolysis activity and average weight molecules of blood plasma under
conditions of purulent processes of skin and subcutaneous tissue in mature rats re-
vealed increase of azocasein lysis and average weight molecules concentration in
blood plasma (Table 1).

Table 1
State of system of unlimited proteolysis, fibrinolysis activity and average weight mol-
ecules of plasma under conditions of pyoinflammatory processes of soft tissues in
mature rats (x£Sx)

Main
Indices Control ol suspension
administration
(n=10)
Azoalbumin lysis, mg/ml hour 2,24+0,351 2,39+0,329
. . 3,00+£0,209
Azocasein lysis, mg/ml hour 1,87+0,227 0<0,01
. 1,140,176
Azocollagen lysis, mg/ml hour 0,77+0,137 0<0,01
Total fibrinolytic activity, mg/ml 49340 486 4,78+0,489
hour T p<0,05
Nonenzymatic fibrinolytic activity, 1 88+1.05 1,110,175
mg/ml hour T p<0,01
Proteinase activity by Kunitz —
caseinolytic units, calibrated by 0,190,029 0‘21%06231
trypsin =Y,
Average weight molecules con- 0,18+0,018
centration, arbitrary units 0,12£0,015 p<0,05

p — probability of differences compared with control, n — number of observations.

Assessment of regulation system of aggregation state of blood under conditions of
purulent processes development in mature rats revealed (Table 2) decrease of time
of plasma recalcification, thrombin time, increase of adhesive thrombocytes percent-
age and index of platelets spontaneous aggregation, indicating activation of platelet-
vascular hemostasis and coagulation system of plasma.

Decreasing of time of Hageman-factor-dependent fibrinolysis was ineffective in op-
position to the specified changes of hypercoagulation activation.

70



Direction 2: “Medical sciences” n

Table 2
State of regulation system of blood aggregation state under conditions of purulent
processes of soft tissues in mature rats (x+Sx)

Main
Indices Control e -sqspen-swn
administration
(n=10)

Time of plasma recalcification, sec 101,5+2,38 90,8+2,33 p<0,01
Actlvated partial thromboplastin 425232 35,8£2,35 p<0,01
time, sec
Prothrombin time, sec 16,4+1,38 13,2+1,37 p<0,05
Thrombin time, sec 14,5+0,97 10,9+1,07 p<0,05
Concentration of fibrinogen in 4,480,179 4.80£0,175 p<0,05
blood plasma, g/l
Antithrombin activity I, % 98,2+3,53 104,6+3,37
Activity of blood clotting Xl factor, % 94,9+3,74 96,5+3,35
Percentage of adhesive thrombo-
cytes by Mishcheko method, % 2,69+0,362 4,900,358 p<0,001
Index of thrombocytes spontaneous
aggregation by Tacolla method, % 28,311,91 34,4£1,90 p<0,05
Hagemgn-factor—dependent fibrino- 16,9+0,68 13,440,66 p<0,01
lysis, min
Plasminogen potential activity, min 15,8+1,26 12,4+1,19 p<0,01
Antiplasmins, % 93,0+4,75 100,6+4,48 p<0,05

Diabetes significantly complicated the course of purulent processes. That was in-
dicated by a significant increase of proteolysis by azoalbumin lysis, azocasein, azo-
collagen, increased total nonenzymatic fibrinolytic activity and proteinase activity by
Kunitz (Table 3). Increase of average weight molecules indicated growth of the intoxi-
cation degree. Diabetes also caused significant disorders in hemostasis system un-
der the conditions and presence of purulent processes. Thus, a significant increase
of blood plasma hypercoagulation was revealed by the decrease of time of plasma
recalcification, activated partial thromboplastin time, prothrombin time, thrombin time.
Decrease of fibrinogen concentration in blood plasma denoted its use in the hyperco-
agulation process. Activation of thrombocyte-vascular hemostasis under these condi-
tions was confirmed by the increase of adhesive thrombocytes percentage and index
of platelets spontaneous aggregation.

The use of ozone therapy in conditions of pyoinflammatory processes in mature
rats with diabetes discovered significant protective properties, indicated by azoalbu-
min lysis decrease, total nonenzymatic fibrinolytic activity and proteinase activity by
Kunitz in blood plasma (Table 3).
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Table 3

State of system of unlimited proteolysis, fibrinolysis activity and concentration of av-
erage weight molecules in blood plasma in condition of pyoinflammatory processes
in soft tissues in mature rats with diabetes against the background of ozone therapy

(x£Sx)
Fecal suspension
Fecal suspension administration with
Indices administration with | DM against the back-
DM (n=9) ground of ozone
therapy (n=8)
Azoalbumin lysis, mg/ml hour 4,64+0,443 3,0810,282 p<0,02
Azocasein lysis, mg/ml hour 5,950,744 4,41+0,735 p<0,01
Azocollagen lysis, mg/ml hour 3,57+0,743 1,840,351 p<0,01
;’c;’f: fibrinolytic activity, mg/ml 0.84+0,838 6,3420,709 p<0,01
Nonenzymatic fibrinolytic activity, 7 5541495 1,4240,198 p<0,01
mg/ml hour
Proteinase activity by Kunitz —
caseinolytic units, calibrated by 0,89+0,103 0,310,142 p<0,01
trypsin
Average weight molecules con-
centration, arbitrary units 0,30+0,034 0,32+0,039

Ozone therapy also improved the indices of regulation of blood aggregation state
under conditions of purulent processes presence in diabetic mature rats. This was de-
tected by the decrease of hypercoagulation manifestations, indication of which was an
increase of plasma recalcification time, activated partial thromboplastin time, prothrom-
bin time, thrombin time (Table 4). The decrease of pathogenic influence of thrombocyte-
vascular hemostasis activation indicated the decrease of adhesive thrombocytes per-
centage by Mishchenko and index of thrombocyte spontaneous aggregation by Tacolla
method. Additional anticoagulating properties under these conditions were revealed by
an increase of concentration of soluble fibrin monomer complexes.

Table 4
State of regulation system of blood aggregation state under conditions of pyoinflam-
matory processes in soft tissues in diabetic mature rats against the background of
ozone therapy (x+Sx)

Indices

Feces suspension
administration (n=9)

Feces suspension
administration using
ozone therapy (n=8)

Plasma recalcification time, sec 67,7+4,39 84,8+2,01 p<0,01
Actlvated partial thromboplastin 2134173 37,1£2,39 p<0,001
time, sec

Prothrombin time, sec 9,31+0,869 14,0+1,38 p<0,01
Thrombin time, sec 7,11+£0,579 10,9+0,77 p<0,01
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