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Abstract. Literary experience of ozonotherapy application in the
treatment of patients with diabetes mellitus which course has been
complicated by purulent — inflammatory conditions summarized. Its

efficacy has been proved in the cases of purulent — inflammatory
complications in given group of patients which demands further
working out of new treatment methods and their implementation

Ozonotherapy nowadays is a perspective method
in the treatment of diabetes mellitus (DM) inflamma-
tory-purulent complications. Recent investigations
noted that in the milieu of critical metabolic derange-
ments in the tissues caused by angyopathy, purulent-
necrotic process in the presence of polymorphic asso-
ciated micro flora and intoxication of organism which
is caused by these changes and potentiate wide range
of autoimmune aggression, mutual action of local and
general beneficial effects of ozonotherapy made it pos-
sible to shorten twofold time of wound surface cleans-
ing from purulent-necrotic content and implement early
activation of regenerative processes [2, 6, 7, 10]

Accumulated experience of physical factors appli-
cation in medical practice of with the aim to stimulate
reparative processes in wounds, wound surface
sanation, their detoxication properties in conjunction
with medicamentation therapy proves high efficacy of
such research undertaking. Special attention is given
to effective and low cost treatment methods,
ozonotherapy fully fit these demands [1, 3-5, 8, 9, 11,
21-24, 26, 28, 29, 34, 35].

Ozone which is used for the purpose of treatment
actually is an ozone-oxygen mixture produced from the
oxygen by the application of weak electric discharge
using medical generators — ozonators. Principle of action
of medical generators lays in following — oxygen enters
two tubes connected in consecutive order which are un-
der the voltage of different degrees and creates an elec-
tric field. Under the influence of electric field fraction of
oxygen molecules breaks onto the atoms which interact
with other oxygen molecules to create ozone molecules.
Depending on the voltage and the speed of gas flow dif-
ferent concentration of ozone is received. The higher
voltage and slower speed of gas flow the higher ozone
concentration and vise versa [27, 30, 31].

To get medical quality ozone — oxygen mixture the
necessary condition is feeding to ozonator only super
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clean (medical) oxygen. Using less clean oxygen or
especially air — is impermissible due to presence in
them high quantity of nitrogen which under the influ-
ence of high voltage turns into toxic nitrogen oxide.
Another demand to the medical ozonators — prevent-
ing leakage of ozone in the environment as it can ir-
ritate lung epithelium. So ozone generators are
equipped with destructors to which excess of ozone
directed and regenerated to oxygen. Due to high oxi-
dative properties of ozone ozone intact physiologically
clean materials — special metals and plastics, glass,
tephlon used in ozonators. Ozonators must have regu-
lator of gas flow speed to provide wide range of ozone
concentration in gas mixture with the ability of its
smooth regulation [12-14, 32-33].

An idea to use physiological soluion as a carrier
of 0zone-oxigen mixture belongs to Russian investi-
gators. Ozone dissolved in water is present in an or-
ganism in normal conditions, so its use in therapeu-
tic dosage is absolutely safe. For the cells of higher
organisms application of ozone for the medical pur-
poses in concentrations which are ten times lower then
toxic don’t lead to any degradation changes but cause
stimulating effect [36, 39].

For the preparation of physiological solution for
intravenous administration ozonooxygen concentra-
tion on the exit from ozonator in the range from 800
mkg/l up to 100000 mkg/1 is necessary.

There are two methods of administration of
ozonated physiological solution. According to the first
regimen solution is prepared to get desired concentra-
tion, after that barbotage discontinued and solution
infused intravenously by drops [37, 40].

The positive side of this method consists in possi-
bility to calculate the quantity of dissolved ozone in
infusate before administration to the patient.

Prepared ozonated physiological solution by
barbotage of standard 200 ml flask with ozone-oxy-
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gen mixture under ozone concentration in the range of 60
to 100 mg/l. Ozonation time was 5-8 min. By such regi-
men concentration of dissolved ozone was 3-4 mg/l and
amount of ozone infused in one session was 1,2-1,6 mg.

After preparation the solution has to be injected as
soon as possible. It is due to the quick degradation of
ozone in the solution. Ozone concentration of dis-
solved ozone in physiological solution quickly dimin-
ish under the room temperature in Smin on 17%, in 10
min on 29%, in 15 min on — 37%, in 20 min on —43%,
in 25 min on — 40%, in 30 min on the half. It has to
be noted that divise was worked out which allows to
stabilise ozone concentration in physiological solution
during time of infusion.

In another method of intravenous drop administra-
tion of physiological solution infusion goes under
barbotage by gaseous mixture. Infusion starts after
10-15 min of barbotage - this time is necessary for the
proper saturation of solution. Ozonation is performed
under more less ozone concentration (400-2500 mg/1
on the exit from ozonator). So the patient get the
physiological solution with lower ozone concentration
and lower quantity of dissolved ozone. Under ozone
concentration on the exit from ozonator 1500-2500
mg/l its concentration in physiological solution is 172-
220 mg/l. Advantage of this method lays in the fact
that during all infusion time in the patient’s blood
enters the dissolved ozone but not an active forms of
oxygen [15, 16, 17, 38].

The procedure of saturation and infusion of physi-
ological solution goes like this. Disposable system for
intravenous drop infusion is connected to the flask
with 200ml of sterile solution. Through the air vent of
infusion system ozone-oxygen mixture from ozonator
goes into the flask during 10 min, after that solution
is infused intravenousely by drops with simultaneous
barbatage within 15-30 min. In such condition thor-
ough attention has to be kept for the infusion system as
risk of gas embolism increased if the patient will not be
disconnected from i.v. line in due time. Infusion of
ozonated solution has to be terminated when there will
be around 50 ml of solution in the flask [18-20, 25].

Concentration of ozonation differs in the wide
range which can be explained by the different tasks of
the treatment. To get general metabolic effect method
which allows to achieve positive clinical results and
preclude complications used in which concentration of
ozone on the exit from ozonator is calculated from 20
mg on the 1 kg of the patient weight. For example. The
patient weight is 80 kg. So 0zone concentration for
him will be 20x80=1600mkg. According to the inves-
tigations the table has been worked out (see the table)
of the relationship between ozone concentration in
gaseous mixture on the exit from ozonator and aver-
age data of concentration and the amount of dissolved
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ozone in tne 200 ml flask of infusate in the time of
simultaneous barbotage and intravenous infusion.

It is not recommended to use ozone concentration
on the exit higher than 3000 mkg/1, as exceeding of
this level can lead to pronounced activation of the
processes of free radical oxidation and disturb an
equilibrium between peroxide lipid oxidation and an-
tioxidant system. If there is the need to use more high
concentration, infusion of physiologic solution will be
followed by antioxidants administration (ascorbic
acid).

It has to be noted that administration of ozonated
physiologic solution via both method has positive
treatment result.

Table

Concentration and the amount of ozone
dissolved in 200ml of physiologic solution in
dependence on ozone concentration on the exit
from ozonator

Ozone
concentration on | Concentration Amount of
the exit of dissolved dissolved
froozonator ozone (mkg/l) ozone (mkg)
(mkg/l)
1000 220 44
1200 264 53
1400 308 62
1600 352 70
1800 396 79
2000 428 86
2200 472 94
2400 528 105
2600 572 114
2800 616 123
3000 660 132

It is obvious that there are strong necessity in re-
search for more efficient and perfect complex method
of purulent — inflammation complications treatment,
implementation in clinical practice effective methods
of conservative correction of reparative processes
activation with the aim to limit the scope of amputa-
tions of lower limbs in accordance with further im-
provement of minimal invasive operative technical
innovations of surgical specialty [41, 42].

It is well known that for the wound healing the
state of coagulation system has significant meaning.
But there are significant shortage in the special inves-
tigations dedicated to the ozone influence on the co-
agulation system as factor which have an influence on
the wound healing in patients with diabetes mellitus
purulent — inflammation complications. That is why
investigations of ozone influence on the coagulation
system in patients with purulent — inflammatory com-
plications of diabetes mellitus are actual.
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The application in clinical practice physical meth-
ods complex in patients with diabetes mellitus puru-
lent — inflammatory complications shows good per-
spective of further investigations in this direction.

Summarizing the survey of literature sources the
conclusion can be drawn that despite the large amount
of scientific papers on the topic of purulent — inflam-
matory complications of diabetes mellitus there are
still a lot of questions which has to be investigated and
resolved.
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O30HOTEPAIIISI B KOMIIVIEKCHOMY JIIKYBAHHI
THIMHO-3ANTAJIbHUX YCKJAJTHEHBb ¥ XBOPUX
HA IIYKPOBHUM JIABET

C. I0. Kapameesa,

B. II. ITonvosui, C. I1. Ilonvosa

Pe3rome. Y3aranbHEeHO JiTepaTypHHUil JOCBiL BUKOPUCTAH-
Hsl 030HOTEpAIlii B JTiIKyBaHHI XBOPUX Ha IIyKPOBHH Jiaber, me-
PpeOir sIKoro yCKITaaHUBCS THIHHO-3aalbHIMH 3aXBOPIOBAHHS-

mu. JloBeneHa ii eekTHBHICTH 32 YMOB HasBHOCTI THIHO-3a-
MaJbHUX YCKIIAIHEHb y TAHOI Kareropii XBOpHUX, 1[0 BUMarae
MOJaJIBIIOT PO3POOKU HOBHX METOJIB JIIKYBaHHS Ta IX 3aCTOCY-
BaHHSL.

KurouoBi cioBa: 030HOTEpartis, THifHO-3aMabHI yCKIaI-
HEHHS, I[yKpPOBHi1 1iabeT.

O30HOTEPAIIUS B KOMIIJIEKCHOM JIEYEHUH
THOMHO-BOCIAJIMTEJIBHBIX OCJOXKHEHUI
BOJIBHBIX C CAXAPHBIM JUABETOM

C. 10. Kapameesa,

B. II. Ilonesou, C. II. Ilonesasn

Pe3tome. O600IIICH TUTEPATYPHBIH OMBIT HCITOJIb30BAHUS
030HOTEpAIUH B JICUCHUH OOJBHBIX ¢ CaXapHBIM JHa0bEeTOM, Te-
YEHHUE KOTOPOTO OCIOKHUIOCH THOMHO-BOCTIAIMTEIbHBIMHU 3200-
nesanusimMu. Jlokazana ee 3pGeKTHBHOCTH P HATMYMU THO¥-
HO-BOCIHIAJIUTCIIBHBIX OCJ'IO)KHCHI/Iﬁ B I[aHHOﬁ Kare€ropuu 60J'[b—
HBIX, YTO TpeOyeT AanbHelIIell pa3paboTKi HOBBIX METOIOB
JICYCHHUA U UX IIPUMCHCHUSA.

KuroueBbie cj10Ba: 030HOTEpanus, rTHOWHO-BOCHATUTEIb-
HbI€ OCJIO)KHEHHUS, CaxapHbIi 1uadeT

BykoBuHCKHI rocy1apcTBeHHbIN MeIMIMHCKHIT
yHuBepcureT (. YepHoBLUbI)
Clin. and experim. pathol.- 2009.- Vol.8, Ne4 (30).-P.113-116.
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