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THE THERAPEUTIC POSSIBILITIES OF CARBOXYTHERAPY
FOR PSORIASIS

Topicality. Psoriasis is a chronic autoimmune disease characterized by changes in the growth and differentiation
of the epidermis. 2-5 % of the population of the planet have psoriasis, and it is 30 % in the structure of skin diseases.
The multifactorial concept of the pathological process in psoriasis determines a wide range of pharmacotherapy of this
disease. Modern antipsoriatic agents are not effective enough and have a variety of side effects.

Aim. To summarize the existing scientific literature data conserning the possibility of treating psoriasis with car-
boxytherapy.

Results and discussion. Carboxytherapy is an important part of the treatment and rehabilitation of patients with
psoriasis. The antipsoriatic effect of carboxytherapy is realized through the local and resorptive effect of CO,: antiprolifera-
tive, antiinflammatory, antioxidant, antimicrobial, antihypertrophic, reparative and analgesic. Carboxytherapy in pso-
riasis promotes tissue detoxification, improves immunity, improves tissue trophism, and eliminates venous-interstitial
lymphatic stagnation due to hemodynamic, tissue, and biochemical mechanisms of action of CO,.

Conclusions. Carboxytherapy as an additional alternative to pharmacotherapy has a synergistic effect together with
formulary therapy, but at the same time reduces the dosage of approved drugs and their side effects.
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C. M. [IiporoBo3, A. B. KononeHko, K. I. lllokiHa, I. B. Beik, A. JI. lITpo6/ist

TepaneBTHYHI MOXK/JIUBOCTI Kap6oKcuTepanii nmpu ncopiasi

AxTyanbHicTb. [Icopia3 - XpoHiuHe ayTOiMyHHe 3aXBOPIOBaHHS, IKe XapaKTepU3y€EThCsl 3MiHAMU pocTy i aude-
peHLiloOBaHHA enifepMicy. Ha ncopias xBopitoTb 2-5 % HacesieHHS NIJIaHETH, a B CTPYKTYpi 3aXBOpIOBaHb WIKipH BiH
craHoBUTh 30 %. MynbTHdaKTOpHA KOHIENIif MAaTOJIOTYHOTO NPOLecy MpH Mcopiasi BU3HaYa€ MHUPOKUH CrieKTp dap-
MakKoTepanii boro 3axBoproBaHHs. CyyacHi aHTUIICOpiaTUYHI NpenapaTy HeJ0CTaTHbO ePEeKTUBHI | YUHATH pi3HO-
MaHiTHi Mo6iuHi epeKTH.

MeTa po6OTH. Y3araJbHUTH HasiBHI B HAyKOBIH JliTepaTypi AaHi Mpo MOX/IMBOCTI JIIKyBaHHS Icopia3dy 3a Jjomo-
MOTO00 Kap6oKcuTeparii.

PesysibTaTu Ta iX 06ropopeHHs. Kap6okcuTeparnis € BaX/IMBOI CKJIa/I0BO0 YaCTUHOLO JIiKyBaHH4 i peabisitTanii
XBOPHX Ha ricopia3. AHTUIICOpiaTHYHIH edeKT KapboKcuTeparii peani3yeThcsl 3a J0NIOMOT0I0 JIOKAJbHOI i pe30p6THB-
Hoi zii CO,: auTUnposidepaTHBHOI, MPOTHU3aNAIbHOI, aHTUOKCHAAHTHOI, aHTUMiKPOGHOI, aHTUTIOKCUYHO], penapa-
TUBHOI i 60s1e3acnokiiainBoi. Kap6okcuTepanis npu ncopiasi cipusie TKAaHUHHIHN AeToKcUKalil, niBUILY€E iIMyHITET,
noJiinmye Tpopiky TKaHHH, JiKBiZlye BEeHO3HO-IHTepCTULiabHUH JIiMbaTUIHUH 3aCTiH 3a paxyHOK reMOAMHAMIYHUX,
TKaHWHHUX i 6ioxiMiuHMX MexaHi3MiB il CO,.

BucHoBKU. Kap6okcuTepanisi ik 10aTKOBa aJibTepHaTHBa papMaKoTepalii HaZla€ CHHePTiYHy Ail0 CHiJIbHO 3
dbopMysIsIpHOIO Tepari€lo, ajie 0JHOYaCHO 3MEHILYE J03YBAHHS 3aTBePPKEeHHUX JIiKiB i ix mo6iuHi edpexTH.

Kawyosi cnoea: ncopias; kepamunoyumu; kapbokcumepanis; ahmunpoipepamuena; npomusanansta dis

C. M. [IporoBo3, A. B. KoHoHeHKo, E. I. lllekuHa, I. B. Beauk, A. JI. lITpo6as

TepaneBaneCKﬂe BO3MOXKHOCTHU KapGOKchepaan Ipu nncopuase

AkTyanbsHOCTB. [Icopras - XpoHUYeCKoe ay TOMMMYHHOE 3a60JIeBaHHE, KOTOPOe XapaKTepPU3yeTCs U3MEHEHHUIMU
pocTa U AuddepeHINPOBKY anuepMuca. [Icopruazom 6osteroT 2-5 % HacesleHHUs IJIAHETH], @ B CTPYKType 3a0601eBaHUN
KOH OH coctassisieT 30 %. MysbTHdaKTOpHAs KOHLENIMs NaTOJOIMYeCKOro npolecca Npy rncopuase onpeesser
IIUPOKUH CHIEKTP dpapMaKoTepanuu 3Toro 3a6osieBanus. CoBpeMeHHble aHTUIICOPUATHYECKHE CPECTBA HEJJOCTATOY-
HO 3¢ PpeKTUBHBI U 0KA3bIBAIOT PA3HOO6GPa3HbIE TOGOYHbIE 3P PEKTHI.

Ilesb pa6oThl. 06061KUTE UMEOLIMeCs B HAYYHON JIMTepaType JaHHble 0 BO3MOXKHOCTH JIedeHHsI IIcoprasa npu
MOMOIIM KapGOKCUTEPAHH.

Pe3ysbTaThl M X 06CyxKAeHUe. KapbokcuTepanys SBIseTCs BAXKHONW COCTABHOM YacTbIO JIeYeHUs U peabuInTa-
MU 6GOJIbHBIX ICOPHA30M. AHTUIICOPHATHIECKUH 3 deKT KapboKCUTepaNuy peasn3yeTcs N0CPeCTBOM JIOKAJIbHOTO
U pe3op6THBHOro AeiicTBust CO,: aHTUNPOIU(EPATUBHOTO, TPOTHBOBOCNAINTENBHOI0, aHTHOKCH/JAHTHOT0, aHTUMUKPO6-
HOT0, aHTUTMIIOKCUYECKOr0, peNapaTUBHOIO U GoJsieyTosstiomero. KapbokcuTepanus npu rncoprase Coco6CTBYeT TKa-
HeBOH JIeTOKCUKALMH, TOBbILIaeT UMMYHHUTET, yay4ilaeT TPOPUKY TKaHEeH, TUKBUAUPYET BEHO3HO-UHTEPCTULHAb-
HBII IMMaTHYeCcKUH 3acTOH 3a cueT reMoJMHAaMHU4eCKHUX, TKaHeBbIX U 6MOXUMUYeCKUX MeXaHU3MOB JelcTBus CO,.

BeiBogbl. Kap6okcuTepanys Kak JONOJHUTENbHAs aJbTepHAaTHBA papMaKoTepanruy 0Ka3blBaeT CHHEPruiecKoe
JleicTBHe COBMeCTHO ¢ GOPMYJISIPHON Tepanuel, HO OJHOBPEMEHHO YMeHbIIAeT J03UPOBaHHe YTBEPXKAEHHBIX Je-
KapcTB U UX I0GOYHOE JleiicTBUe.

Kalouesvle cnosa: ncopuas; kepamuHoyumel; KaAp6okcumepanus; aHmunpoaugepamugHoe; npomugo8ocnaau-
mesvHoe deticmaue
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INTRODUCTION

Psoriasis is a chronic autoimmune disease charac-
terized by changes in the growth and differentiation of
the epidermis due to biochemical, immunological, and
vascular anomalies in the body [1-5]. As a result, papu-
les are red, white and gray, hyperkeratosis, cracks, and
sometimes pustules appear. In psoriasis, the processes
of proliferation and differentiation of keratinocytes are
violated: they are formed much more than normal, and
therefore many scales appear on the thickened skin. At pre-
sent, the etiology and pathogenesis of psoriasis is not well
understood. 2-5 % of the population of the planet have
psoriasis, and it is 30 % in the structure of skin diseases
[5-10]. In psoriasis, the risk of morbidity and mortality
due to cardiovascular disorders (myocardial infarction,
metabolic syndrome) is 2.9 times higher than with other
skin diseases. In addition, psoriasis is often combined with
arterial hypertension, rheumatoid arthritis, Crohn’s dise-
ase [2-4, 8].

In recent years, a large amount of data has been found
on the association of psoriasis with obesity, diabetes mel-
litus, atherosclerosis, benign prostatic hyperplasia, erec-
tile dysfunction, and many other diseases. Influenza and
scarlet fever often precede psoriasis, which indicates the role
of the infectious factor in its etiopathogenesis. Thus, in
90% of patients the appearance of psoriasis is observed
after the manifestation of streptococcal infection [2, 3].

Stress triggers the release of dermal nerve endings
of neuropeptides (substance P, somatostatin), which in
psoriasis becomes the link between neurological and in-
flammatory reactions. These neuropeptides activate macro-
phages, lymphocytes and other cells that produce inflam-
matory mediators and initiate biochemical and immuno-
logical processes that promote the development of pso-
riatic skin lesions, or the formation of new foci of pso-
riasis [3-5, 9, 10]. In psoriasis, immunopathological pro-
cesses are characterized by the production of interleu-
kins, activation of T-lymphocytes, followed by secretion
of the corresponding cytokines, which leads to inflam-
mation, hyperproliferation of keratinocytes, the forma-
tion of psoriatic plaques.

In addition, with the intensification of psoriatic rashes,
the production of active forms of oxygen and nitric oxide
is enhanced. All this leads to pathological changes in the skin,
oxidative stress, and an increased level of free radical oxi-
dation violates endothelial function and production of nit-
ric oxide (NO). NO is one of the most important media-
tors of physiological and pathophysiological processes,
the interest in which is steadily growing, since NO is the endo-
thelial relaxation factor, vasodilator, has antithrombotic
properties, inhibits pathogenetic growth of blood ves-
sels [2, 11, 12]. One of the mechanisms of keratinocyte
hyperproliferation in psoriasis is a local decrease in the ac-
tivity of inducible NO synthetase and, therefore, insuf-
ficient synthesis of NO. It has been established that NO
at low concentrations stimulates the proliferation of ke-
ratinocytes, and at high concentrations, on the contrary,

inhibits cell proliferation and induces their differentia-
tion [9, 13]. Consequently, the multifunctional signal mo-
lecule NO, which is among the regulators of growth and
differentiation of keratinocytes, with psoriasis can have
an ambiguous pathogenetic meaning.

In addition, the study of the pathogenesis of psoria-
sis indicates the significant role of mental injury, that is,
the stress factor in the mechanism of development of
this disease.

The multifactor concept and the absence of an unam-
biguous mechanism of the pathological process in pso-
riasis determine a wide range of pharmacotherapy of this
disease. Drugs that provide anti-inflammatory, hyposen-
sitizing and membrane-stabilizing effects by reducing the per-
meability of the vascular wall, and corrective microcir-
culation disorders that improve the rheological proper-
ties of the blood, contribute to the elimination of the in-
flammatory response in the dermis and normalize the dif-
ferentiation of keratinocytes, used for treatment of pso-
riasis. However, many antipsoriatic agents are not effec-
tive enough and have a variety of side effects. Therefore,
the restoration of vascular microcirculation, vasculari-
zation and architectonics of the dermis, neutralization
of oxidative stress, elimination of inflammation and hy-
poxia are the tasks of modern pharmacotherapy of pso-
riasis, in addition to suppressing the excessive prolifera-
tion of keratinocytes, normalizing their differentiation.

Consequently, the need for an effective and safe me-
thod of treatment of psoriasis, long-lasting improving the qua-
lity of life of patients, still exists today. Today, convincing
clinical experience of effective use in this pathology of
carboxytherapy (carbon dioxide therapy) has been ac-
cumulated in the offlabel use therapy style (use of drugs
that go beyond the instructions). Carboxytherapy is an
important part of the treatment and rehabilitation of pa-
tients with psoriasis. The antipsoriatic effect of carboxy-
therapy is realized through the local and resorptive ef-
fect of CO,: antiproliferative, antiinflammatory, antioxi-
dant, antimicrobial, antihypertrophic, reparative and anal-
gesic [5, 6, 9, 11, 12, 14, 15]. The effects of CO, in this
pathology are also achieved by improving local vascu-
larization [9, 11, 12].

The anti-inflammatory effect of carboxytherapy is in-
directly associated with changes in the expression of cyto-
kines, growth factor, adhesion molecules and cellular re-
ceptors to them. [6, 10, 12, 14].

Carboxytherapy, having a systemic effect on the body,
increases the level of tissue oxygenation and, as a result,
tissue trophicity, the acid-base balance and the rheologi-
cal properties of blood improve [12, 15]. Inflammation,
pain, stimulating effect of NO on keratinocyte prolifera-
tion are eliminated due to the listed effects of carboxy-
therapy [13, 16]. At the same time, under the influence
of CO, therapy, local correction of tissue hypoxia occurs
due to the effect of Verigo-Bohr, stimulation of endothe-
lial growth factors of the skin vessels (neovasculariza-
tion), neoangiogenesis and fibroblasts, which improves

[5]
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Fig. Carboxytherapy for psoriasis (psoriasis vulgaris). Methods of carboxytherapy for psoriasis:
A - injection around the plaque, B - injecttion into the middle of the plaque

collagen synthesis, causes vasodilation (the basal tone
of arterioles decreases, which contributes to increased
blood flow) [6, 14-16]. All of the above effects of carboxy-
therapy lead to the normalization of keratinocyte diffe-
rentiation and the restoration of histoarchitecture of
the dermis.

Today, carboxytherapy is used as an additional method
of treatment for small psoriatic plaques localized in the el-
bow, knee and other areas [17]. CO, injections are made
subcutaneously, in the immediate vicinity of psoriatic le-
sions about two times a week. All CO, injections are per-
formed in the subcutaneous layer in two ways: first, aro-
und the plaque (Fig. A); the second - once, in the middle
of the psoriatic plaque (Fig. B). The volume of CO, per
session is 20-40 ml. Needle angle 15°-30°, dose 5 ml, need-
le length 30G is 6-12 mm, the distance between injections
is 2 cm. The recommended number of carboxytherapy
sessions is 5-15. The number of procedures depends on
the local status and subjective feelings of the patient.

Safety of carboxytherapy allows you to use it as an al-
ternative method of treatment of psoriasis, as it not only
has anti-inflammatory, antihypoxant, antioxidant effect
in psoriasis, but also contributes to tissue detoxification,

improves local skin immunity, improves tissue trophism,
eliminates venous-interstitial lymphatic stagnation, im-
proves mood, increases the efficiency and quality of life
due to hemodynamic, tissue and biochemical mechanisms
of action of CO,.

CONCLUSIONS

Today, carboxytherapy is not in the medical recom-
mended regimens for the treatment of psoriasis, in the pro-
tocols and in the formulary, however, this method is wi-
dely used in dermatology thanks to the off label use the-
rapy. World statistics show that in dermatology, as in other
areas of medicine, 60-80 % of drugs are prescribed in
off label use style [18]. Dermatologists have clinically es-
tablished the positive effects of carboxytherapy for pso-
riasis and transferred their experience to its widespread
use in this disease. Carboxytherapy as an additional al-
ternative to pharmacotherapy has a synergistic effect to-
gether with formulary therapy, but at the same time re-
duces the dosage of approved drugs and their side ef-
fects [1, 19, 20].
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