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The purpose of the work was to study the anti-edeetigity of leflunomide in combination with celedéb and amlodipine
under the conditions of experimental rheumatoitiriit associated with arterial hypertension. Ekpents were carried out on
sexually mature nonlinear white rats of both sexitis a starting weight of 201.56 + 2.42; (n = 178)perimental RA was induced
by subcutaneous injection of the complete AF ineoglantar part of the posterior (left) limb. Thagb under study were: leflunomide
(LF), 20 mg tablets; celecoxib (CC), 100 mg capsidad amlodipine (AM), 10 mg tablets. Under theditions of experimental RA
that developed against the background of AH, the®a significant increase in the foot volume b§-137 % (from 1.16 RU to 2.74
RU) compared to the values in animals of the inggoup. Combined application of CC with LF agaitiet background of the
combined pathology led to a significant, compareddta in animals with a combined pathology anchia treated with LF only,
reduction in foot volume by 14.4-45.2 % and by 1844% respectively at all terms of observationtiBaarly significant this effect
was in the acute development of AA against the gpraxind of hypertension. With combined use of leflmide, celecoxib and
amlodipine only in the acute period of inflammatitiat develops against the background of arteyipeftension, an anti-edema
effect is recorded at the level of 12%, which gn#ficantly reduced in other observation periods.

Key words: leflunomide, anti-edema, rheumatoid arthritiseaal hypertension, comorbid pathology.

The work is a fragment of the research project i€y of cardioprotective and gastrointestinal immity of
immunosuppressants and calcium antagonists of dipytidine series in combination with rheumatoidhaitis against the
background of arterial hypertension”, state regéion No. 0117U006446.

Treatment of comorbid states, which prevalencehesaover 60% in young patients and grows
with age, is one of the most urgent tasks of modeedicine. Pharmacological correction of rheumatic
diseases associated with cardiac pathology, nawitiyrheumatoid arthritis (RA), combined with arsdr
hypertension (AG), involves the use of drugs beloggo various pharmacotherapeutic groups [2, 4, 6]
For treatment of RA itself, the disease-modifyingeats (gold preparations, cytostatics, antibiotics,
sulfonamides, medicinal immuno-biological prepamasi - immunosuppressors of synthetic and biological
origin) and symptomatic medicinal products (norretial anti-inflammatory drugs (NSAID) and
glucocorticoids) are used [2, 14]. For the purpo$epharmacological correction of hypertension,
antihypertensive drugs of various pharmacologicaugs, namely beta blockers, diuretics, angiotelsin
receptor antagonists, ACE inhibitors, calcium clerlockers are used. It is known that one of the
promising fields of RA therapy is the use of immbimbogical drugs [5, 11, 14].

Cytostatic drugs, or so-called immunosuppressantthtrexate, azathioprine, cyclophosphan,
chlorobutin, leukeran, etc.) are used in patienth wrogressive severe RA [11, 13]. Methotrexate in
rheumatoid arthritis has become the gold standit@atment in many countries, because it quickdyps
the effect of hyperactive immunity on the jointralents, inhibits the development of acute rheumatism
helps maintain the limbs function. At the same tiitseinsufficient efficacy in numerous patientsuanber
of side effects, in many cases intolerance, as agtiomplications due to interaction with drug®etifer
pharmacotherapeutic groups used concomitantlyhfertiteatment of associated pathology, in particular
cardiac, justified the expediency of searching rangs. Thus, specifically for the RA treatment,
leflunomide (LF) immunosuppressor was developedianpiemented [1, 3, 4, 15].

As a rule, using immunosuppressors of synthetigitoris accompanied by the assignment of
NSAID. The combination of analgesic, anti-inflamorgtand antipyretic effects in NSAID provides them
with one of the first places in the clinical applion rate for pain syndromes of different genesid
justifies the feasibility of their assignment in RBignificant progress in RA pharmacotherapy is, due
particular, to the introduction of selective cyctggenase inhibitors (COX-2) in the clinical praetic
Special attention shoud be paid to preparationiseo€oxibs group. Celecoxib (CC) is the most comisnon
used for treatment of the pain syndrome (includ®#g and is quite safe in compliance with the dosage
and regimen. Its efficacy has a high degree ofexwd obtained in clinical trials. At the same tidata
on the pharmacodynamic interaction of synthetiginrimmunosuppressors and coxibs against the
background of RA, as well as in combined patholoBA and AH - is not sufficient.
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In the world, the most extensive combined use cANIBwith antihypertensive drugs is observed.
This is due to various reasons: NSAID is charaoteriby pro-hypertensive effect [2] and more thdh ha
of patients with RA who use NSAID are registeredhwhH; arterial pressure destabilization is often
recorded against the background of RA; actually ggindrome on the background of RA can lead to
hypertension; RA often occurs against the backgtafmAH [11, 12].

Amlodipine (AM) has the widest use in cardiologya$ypotensive drug. It leads to a smooth
decrease in blood pressure without changing thet hhate, it is metabolically neutral and reduces
endothelial dysfunction due its effect on the NGteyn [3, 7].

Studies devoted to determination of the efficacyl aafety of immunosuppressors used in
combination with calcium antagonists of the dihymnadine series and selective cyclooxygenase 2
inhibitors at different phases of the inflammatprpcess development under the conditions of condbine
pathology (RA with AH) were not carried out.

The purposeof the work was to study the anti-edema activitielunomide in combination with
celecoxib and amlodipine against the backgroundxpierimental rheumatoid arthritis associated with
arterial hypertension.

Materials and methods.The experiments were carried out on sexually matorelinear white
rats of both sexes with the starting weight of 861t 2.42 g (n = 174), which were kept on a stathdar
balanced diet in vivarium under the conditionsrekfaccess to food and water at the temperatug220-
C and the relative humidity of 40-60 %. The studiese carried out in compliance with the requireraent
of the “European Convention for the Protection efrtébrate Animals Used for Experimental and Other
Scientific Purposes” (Strasbourg, 1986).

Animals were divided into 8 groups: group 1 (n 3 1Gntact animals kept in the laboratory in
cages during the same period as animals of otloeipgr The rest of the animals (n = 164) were mabdele
AH, or experimental RA - adjuvant arthritis (AA); comorbid pathology - AG + AA. Thus, group 2 (n =
15) were rats, which reproduced the RA model bpgles administration of the Freund's complete adniv
(AF, control for AA), and animals of this group weamnot subject to saline loading at all.

In animals (n = 134) AH was induced by salt loadingthe conditions of drinking water
replacement with 1% solution of sodium chloridehaitee access to it during 21 days [30, 33, 36, 43]
After 21 days the registration of the blood pressuas performed by means of the sphygmomanometric
method using Ugo Basile sphygmomanometer (Italppdbpressure was determined in animals subjected
to saline loading (n = 134). For the next studylydhose rats (n = 90) who demonstrated hypertensio
(elevated blood pressure above 10-12% of the Imesetilue) were selected.

Following randomization of rats with AH, appropsgagroups of animals were formed, each
including 8 female and 7 male rats. Group 3 inatLidi® rats with AH, which were continued salt loagin
and were not apply any treatment to (control for) ABroup 4 consisted of 15 specimens who, agdiest t
background of AH (21 days after the beginning of Atddel formation), were given a single dose of
complete AF, thus forming a comorbid state - AH A Ander prolonged salt loading (control of the
comorbid pathology). Therapeutic measures for alsimiagroup 4 were not taken.

The fifth, sixth, seventh and eighth groups inctiidaimals (15 rats in each group), which, against
the background of the comorbid state developmedtsaift loading prolongation, were administered LF,
LF and AM (LF + AM), LF and CC (LF + CC) and LF, G&id AM (LF + CC + AM) respectively. The
ninth group included 15 rats, which were injectéddgainst the background of AA (animals without AH)

Experimental RA was induced by subcutaneous adtratiisn of complete AF into the plantar part
of the posterior limb (left), which is one of theosh adequate agents capable of reproducing theeabov
mentioned pathological condition, reflecting thariome mechanisms of RA pathogenesis [6, 15]. The
mechanism of development of AA induced by admiaigdn of complete AF, clinical symptoms, and
effects of drugs are most similar to those obseiwddimans in RA [11, 15].

The studied drugs were: leflunomide (LF), 20 mdetdy celecoxib (CC), 100 mg capsules and
amlodipine (AM), 10 mg tablets.

CC and AM medicinal products were used daily irrdpeutic doses, in terms of animals: for CC -
15 mg / kg, for AM - 1.5 mg / kg of the animal bodgight. The use of LF was as follows: the firseth
days - at the dose of 15 mg / kg (shock dose)tfzeni - daily at the dose of 1.5 mg / kg (therapeditise).

All drugs were injected through a special metabgrinto the stomach in 1% starch mucilage 1 tinte pe
day (from 10 to 13 o’clock).

Treatment of animals began 7 days after the inttioln of AF (acute period of AA). Under the
conditions of combination therapy using drugs afoues pharmacotherapeutic groups (LF with AM, or
LF with CC, or LF with CC and AM), drugs were alsdministered daily, once a day, but one by one, at
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the intervals of 30 min. The LF use duration is ttuthe fact that the first clinical effect of tldsug should
be expected in 2-4 weeks, and the pronounced effe@-8 weeks.

Registration of the foot volume was performed Witjp Basile plethysmometer (Italy) in intact rats
(animals of all groups, basal data), 21 days #ftebeginning of salt loading (in rats with prerfad AH),
and also after 1, 2, 4, 6, 8, 9 weeks after AFiathtnation and the use of drugs.

Anti-exudative (anti-edema) activity (AEA) of LF.GZ AM for independent and combined use was
calculated as the ratio of the difference betweehv¥olume in untreated and treated animals withadid
pathology to the foot volume in untreated rats wag expressed as a percentage.

Data ProcessingNormality of distribution was assessed by thepBbaVilk (W) criterion. The data is
presented as a mean arithmetic and standard &tinerrmean value representativeness. The relebditween the
mean values in two samples was determined by tlte&ts t-test in normal distribution. Statistigaignificant
differences were considered at a significance lefvat least 0.05.

Results of the study and their discussiorin the process of AH formation by salt loading {dgr
21 days), the volume of foot in rats was gradugtlywing by 11-14.9 % (table 1) compared to thaahit
data. In the intact animals, the similar degreagka of the studied index were registered. In thetsame
increase in the foot volume of intact animals andats in the AH formation can testify to the rgtewth.
Under the conditions of AA development, a significencrease in the volume of the injured (left) tfod
rats was registered, starting from the 1st day &lfte AF administration. 7 days after the inflamongat
process induction, the foot volume in rats incrdasg 91% as to this index, which was inherent tadh
animals (table 1), and was twice as large duriecgtiitire observation period (table 2).

Table 1
Volume of foot (RU, M + m) in white rats in arterial hypertension formation (within 21 days)
and in experimental rheumatoid arthritis developmert

Group, humber Term of observation, day

of animals (n) initial data 7 14 21
Intact 1.03+0.04 1.12+0.09 1.13+0.10 1.15+0.04
AH 1.01+0.03 1.12+0.06 1.14+0.05* 1.16+0.05*
AA 1.03+0.07 2.14+0.12* 2.25+0.15* 2.30+0.15*

Note. * - p <0.05 compared to the given index ita@h animals for the corresponding period of obagon.

In the animals of group 3 (AH control) during tr@lédwing 60 days, under the conditions of the
saline load continued, the foot volume was gragugitbwing and exceeded the values recorded in the
intact group animals by 14% after 80 days fromlikginning of the salt loading and by 25.9 % of the
value registered on the 21st day of AH (table Z)nsequently, hypertension leads to edema of limbs i
rats, which increases with the duration of salosing.

Under the conditions of experimental RA that depetbagainst the AH background, there was a
significant increase in foot volume by 136-147 %oiffi 1.16 RU to 2.74 RU) compared to values in the
intact group animals, and these changes were abénvall periods of the actual inflammatory praces
development, even in the period of its extinctishjch indicates an increase of the limbs edemdnén t
comorbid state (table 2). It is likely that AH cahtited to a more significant increase of the lietema
just in the acute period (up to 14 days) since Aduiction, indicating an increase of this index By726
compared to that registered in animals with AA omlthin the same period.

The CC drug did not completely eliminate the linelema in rats, but significantly reduced it - by
16-21 % (from 2.74 to 0.93 RU) compared to the detarded in the control animals with the combined
pathology and those with AA only. The anti-inflantory effect of CC was characterized by stability
throughout the observation period.

In general, the results of our study are consistdhitthe data of other researchers.

LF immunosuppressor against the background of aodaich state showed significant anti-edema
activity compared to this index in animals with &Ad lost it in the combined pathology, as eviderned
the foot volume increase within the period fromt@®0 days. [1, 4, 13].

Combined application of the CC with LF against llaekground of a combined pathology led to a
significant, compared to data in animals with a bioved pathology and in rats treated with LF ordygluction
in the foot volume by 14.4-45.2 % and by 18-41.4e%pectively at all terms of observation. This eiffeas
particularly significant in the acute developmeimA against the background of AH. Thus, in theditions
of pharmacodynamic interaction of NSAID and immuimzessors against the background of AH associated
with AA, a growth of the anti-edema activity is oeded. Obviously, LF potentiates the anti-edemaitict
of CC. Probably, in the combined of LF and CC thi&-edema activity of LF is “recovered”, which didt
manifest itself against the background of a conubstate. [2, 3]. Under the conditions of comorlyidiM
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did not exhibit anti-edema activity, but, on thetary, substantially increased the edema of thbdiin rats
compared to unlabeled animals with a comorbid statk with AA (table 2). An unexpected result was
obtained by the interaction of LF with AM in thentext of associated pathology. In spite of the flaat LF
lost its anti-edema activity and, like AM, incredgbe limb edema in animals due to associated |oafho
the combined use of these agents resulted in apdarna effect characterized by a decrease irviotne
by 9-18 % compared to values in animals treateld laft only [5]. Combined use of the three studieabdr
did not normalize the foot volume in animals wisaciated pathology - AH with AA, although it reddc
the foot volume by 9-14 % compared to the raterdgEmbin animals treated with LF only. Strengthertimg
anti-edema effect due to the use of three drugswesbserved. On the contrary, it was significafaiver
than that recorded in animals treated with CC anthe period from the 28th to the 60th day. Prdpahe
use of LF and AM decreased the anti-edema effe@@fand CC contributed to the manifestation of ant
edema effect of LF and AM. Mechanisms of LF intéoacwith CC and LF with AM on the background of
AA associated with AH are currently unknown anduiegjspecial further studies [2, 7].

Table 2
Foot volume in rats (RU, M £ m) under the conditionsof mono- and combination therapy with Leflunomide,
Celecoxib and Amlodipine and anti-edema activity (% of drugs against te background of rheumatoid
arthritis associated with arterial hypertension

Group Term of observation, da§s
ind ex’ Data on the 21st 14 28 42 60
day” (21+14) (21+28) (21+42) (21+60)
1 2 3 4 5 6

Intact 1.15+0.04 1.16+0.07 1.18+0.05* 1.20+0.03* 2810.10*
AH, 1.16+0.10 1.19+0.04* 1.23+0.05* 1.32+0.08* 1.46+0.1*
% (10 iHT.) +2.6 +3.5 +14 +26
AA, 2.30+0.15* 2.27+0.07* 2.50+0.09*% 2.44+0.14* 2.40+0.11*
% (1o iHT.) +98.3 +111.9 +103.3 +87.5
AH+AA, 1.16+0.10 2.74+0.11* 2.52+0.15* 2.44+0.2*% 2.43+0.09%
% (to int.) +136 +147 +141.6 +140.6
% (to AA) +20.7 +0.8 0 +1.25
AH+AA+CC 1.16+0.10 2.30+0.1% 2.10+0.1#% 1.93+0.04# 2.0+0.07#
AEA 16 17 21 17
AA+LF 1.16+0.10 2.11+0.10 2.08+0.12% 1.9940.11% 2.08+0.09%
AEA (to AA) 7.0 16.8 18.4 13.3
AH+AA+LF 1.16+0.10 2.56+0.09* 2.63+0.11* 2.84+0.12* 2.54+0.10%
AEA 6.6 +4.4 +16.4 +4.5
AH+AA+LF 1.16+ 1.5+ 1.99+ 1.93+ 2.08+
+CC 0.10 0.02#-9 0.07% 0.07% 0.05%Q
AEA 45.2 21 20.9 14.4
AH+AA+AM 1.16+0.10 3.51+0.7% 2.940.2*% 2.940.12* 5.1+0.3#
AEA +28.1 +15.1 +18.9 +109.9
AH+AA+LF+ 1.16+ 2.33% 2.38% 2.44+ 2.08%
+AM 0.10 0.02%© 0.07* 0.08¢ 0.05#9Q
AEA 15 5.6 0 14.4
AH+AA+LF+ 1.16+ 2.41+ 2.37+ 2.44+ 2.3+
+CC+AM 0.10 0.1579 0.12¢ 0.084@ 0.15%
AEA 12.0 6.0 0 5.4

Notes: 1) - values registered at 21 days fronb#ginning of the salt loading (i.e., animals witie4fiormed AH) and registered at the
same time in animals with AA only; 2) & - in brat¢ke the general term of observing animals (from beginning of the AH formation) is
indicated; outside brackets - numbers indicatdithe period after the AF administration; 3) *<(@05 ¢ mpared t[ Ithe n/tlal [ndex value; 4) # -
p<0.05 compared to the values in animals with AA onlthin the corresponding observation period; 5)p%0.05 compared to the values in
animals with a combined pathology; ®)- p<0.05 compared to the values under the conditionssiofy LF only against the background of a
combined pathology; %) - p<0.05 compared to the values in animals with a castbpathology, treated with AM; &.- p<0.05 compared to the
values in animals with a combined pathology tredée€C only.

The obtained results may be an experimental jaatifin for initiating a clinical study on the
feasibility of the combined use of drugs belongingvarious pharmacotherapeutic groups in order to
optimize the pharmacotherapy of RA associated Ah7].

1. Under the conditions of experimental rheumatmithritis, leflunomide exhibits anti-edema
activity at the level of 13-18 %, which is losttlme conditions of arterial hypertension associatid the
rheumatoid process.

2. Celecoxib exhibits pronounced anti-edema agtiwithin 16-21 % in different periods of the
comorbid state, which is significantly enhancedcambination with leflunomide, especially in acute
inflammation against the background of associatgtigdogy.
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3. Pharmacodynamic interaction of leflunomide véithlodipine manifests an anti-edema activity
of the immunosuppressor, while the independentiegtjdn of amlodipine results in the edema growth
under the conditions of arterial hypertension aiséed with adjuvant arthritis.

4. Combined administration of leflunomide, celetoand amlodipine only in the acute period of
inflammation developing on the background of aalehnypertension, an anti-edema effect is recorded a

the level of 12%, which is significantly reducedaithher observation periods.
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MNPOTU3ANMAJIBHA AKTUBHICTD
JE®JIYHOMIAY 3A KOMBIHOBAHOI'O
3ACTOCYBAHH/I 3 HEJIEKOKCUBOM
I AMJIOAUIIIHOM HA ®OHI A’ FOBAHTHOI'O
APTPUTY, IOEAHAHOTI'O 3 APTEPIAJIBHOIO
TI'TMMEPTEH3IEIO
Cepeanncoka H.M., Kopnienko B.1., Moxopt MLA .,
€pvomina I'.O., Epvomina 3.T'., JJagorydens O.B.,
Hdydenxo K.A.

Mertoro poGoTr Oyao AOCTHIIUTH MPOTHHAOPSKOBY
AKTUBHICTb JIe(IIyHOMIly 32 KOMOIHOBAaHOTO 3aCTOCYBaHHS 3
LETEKOKCHOOM Ta aMJIOIHITIHOM Ha TJIi eKCIIepPHMEHTAIBHOTO
PEeBMATOIIHOTO ApPTPUTY, AaCOLIHOBAHOrO 3 apTEePiATHLHOIO
rineprensiero. Jlocmimu MpoOBEICHO Ha CTATEBO3PUIMX
HENMHIHHUX OUTMX mIypax 000X CTaTel 3 BHXIJHOI MAacoro
(201,56+2,42; n=174) ExcriepumeHTaNbHII PA BUKIHKATIH
3a MiJWKIPHOTO YBENEHHS B IiJOLIOBHY YacTHHY 3aIHbOT
kiHoiBku (miBoi) moBHOoro A®D. JlocmipKyBaHi JTiKapChKi
3acobu: nedyHomin (JI®), Tabnerku mo 20 Mr; 11eNeKOKCHO
(LK), kancymu o 100mr Ta amnoaunid (AM), Tabnetku 1o
10wmr. 3a yMOB eKcTiepUMEHTaBHOTO PA, 1110 po3BHBaBCs Ha
i AT, cioctepiranocst CyTTeBe 3pOCTaHHs 00’ €My CTOIHU Ha
(136-147) % {1,16y.0. 10 2,74y.0.) HOPIBHSHO [10 3HAYCHD
y TBapuH iHTaKkTHOI rpynu. KomOinoBaHe 3acTocyBanns LK 3
JI® Ha Tii MOEJHAHOI MATONOTi MPU3BOAMIO A0 CYTTEBOTO,
BIIHOCHO JaHMX Y TBAapUH 3 IOEJHAHOIO IATOJIOTIEI0 Ta y
mIypiB, JikoBaHuX Jume JID, 3HmWKEeHHS 00'€My CTOIHM Ha
(14,4-45,2) %i na (18-41,4) %sBianosigHo y BCi TepMiHU
criocrepexxeHHsl. Oco0aMBO 3HAUyIIUM Iieil edexT OyB y

s

MMPOTUBOBOCHAJINUTEJIBHAS AKTUBHOCTbD
JJE®@JIYHOMUOA TP KOMBUHUPOBAHHOM
NPUMEHEHWH C HEJIEKOKCUBOM
U AMJIOAUIITHOM HA ®OHE AIBIOBAHTHOT' O
APTPUTA, B COYETAHUU C APTEPUAJILHOM
TUNEPTEH3UEN
Cepeannckas H.M., Kopuuenko B.H., Moxopt M.A.,
Epemuna I''A., Epemuna 3.T'., Jlagory6en A.B.,
Jyuenko K.A.

Lenbto paboThl OBUIO HCCIEHOBAHHE HMPOTHBOOTEYHOTO
neiicteus JteduryHOMHA 32 KOMOMHHUPOBAHHOTO MPHMEHCHHS C
LIETICKOKCHOOM M aMJIOJMITMHOM Ha (OHE SKCIECPHMEHTAIBHOTO
PEBMAaTOMIHOIO apTPHTA, ACCOLMUPOBAHHOIO C apTEPUANIBHOI
rurieprensueid.  OnbITBI  NMPOBEICHBI  HA  IIOJIOBO3PEIIBIX
HENMMHEHHBIX OeNbIX KphIcax 000ero mojia ¢ MCXOMHOM Maccoi
(201,56 + 2,42; n = 174) DxcnepumeHTaIbHbIAH PA BbI3BaIH 110
MOJKOXKHOTO ~ BBEJCHHS B  IIOJOLIBCHHYKO 4YacTh  3aJ(HEH
KkoHeyHOCTH (neBoi) monHoro A®D. JlekapcTBEHHBIE CPEACTBA:
nepayromun (JI®), tadnerkn mo 20 mr uenekokcu6 (CK),
karicyisl 1o 100 mr u amnoaunus (AM), tabnerku o 10 mr. B
YCIOBUSIX 3KcriepuMeHTanbHOro PA, pasBuBaics Ha ¢omre Al
HaOJIOIATIOCh 3HAUMTEIIbHOE YBENMUeHHe 00beMa cromsl Ha (136-
147)% ¢ 1,16y.e. mo 2,74y.c.) O CPaBHEHHIO CO 3HAYCHUSMH Y
JKUBOTHBIX MHTAKTHOH rpymmbl. KOMOMHMPOBAaHHOE IPHUMEHEHHE
LK mo JIOK Ha ¢oHe coueTaHHOW MNATOJOTMHM MPHBOMAIIO K
CYLIECTBEHHOMY, ~OTHOCHTENIBHO [aHHBIX y KHBOTHBIX C
COYETAaHHOM MaToNOTMe M y KpbIC, Je4deHHBIX Toibko JIDK,
cHwKenue obbema cromsl Ha (14,4-45,2)%wu na (18-41 4)%
COOTBETCTBEHHO BO Bce Cpoku HaOmoxeHus. OcoOeHHO

222



| SSN 2079-8334. Cgim meouyunu ma éionozii. 2020. No 1 (71)

roctpuii nepion po3BuTky AA Ha Ti1i Al'. 3a kOMOIHOBaHOTO — 3HaYUMBIM 3TOT ekt ObLT B OCTPHIH nepuoa pa3sutus AA Ha
3aCTOCYBaHHs JIe(UIyHOMIny, IlelieKokcnOy Ta amoauminy  ¢one Al [Ipn KoMOMHHMpPOBAaHHOM IPHMEHEHHH JieIIyHOMUNA,
JIHIIE y TOCTPHIA MIepiof] 3aIaIeHHs, [0 PO3BUBAETRCSA HA TN LETIEKOKCHMOA W AaMIIOAWNMHA TOJIBKO B OCTPBIA IEPHOL
apTepianpHOi TrimepTeH3il, PeecTPyeThCsl MPOTHHAOPSIKOBUI  BOCHAICHHUS, Pa3BUBACTCS Ha (hOHE apTepUaIbHOH TMIICPTEH3MUH,
edext Ha piBHI 12 %,1110 CyTTEBO 3HIIKYETHCS B IHII IEPIOJH  PETHCTPUPYETCS IPOTUBOOTEUHBIN d(dext Ha ypoBHe 12%, uTo

CIIOCTEPEIKEHHL. CYILIECTBEHHO CHIDKACTCS B JIPYTHE EPHOAB! HAOIIONCHHS.
Kurouosi ciioBa: neduyHoMiq, IpOTHHAOPSKOBA s, KioueBble cioBa: jediayHOMHI, IPOTHBOOTEYHOE
pEeBMATOiHUI  apTpUT,  aprepiajbHa  TiNEPTEH3is, JAeCTBHE, PEBMATOUIHBIM apTPUT, apTepHanbHas TUIEPTeH3Ns,
KOMOpOiTHA TaTONOTiA. KOMOPOHMIHOH MaTOIOTHH.
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CORRECTION OF BREAST ASYMMETRY: STRUCTURAL CHANGES
OF ADIPOSE TISSUE IN AUTOLOGOUS FAT GRAFTING

The purpose of the work was to determine the stratfeatures of adipose tissue during auto tramgption of a fat
transplant. It was found that changes in aspiratiplose tissue indicate partial trauma and viatatibthe integrity of individual
adipocytes in preparation for transplantation. Hosvean analysis of the structural organizatioaddipted adipose tissue found
that the decrease in adipocyte volume was 19,23%(19%. Thickening of the layers of connective tessuadapted adipose tissue
is due to compensatory-reparative processes anchaleration of the fibrous component and the amauphsubstance of the
connective tissue during transplant engraftmengéséphenomena are accompanied by an increaseriartitger of migrant cells
in perivascular tissue. On the part of the blooskets of the hemomicrocirculatory bed, changes feenmed to have a stereotypic
nature on the action of exogenous factors.

Key words: adipose tissue, fat transplant, breast volum asstnym

Autologous fat grafting (AFG) technique, used fagmentation of the breast or correction of
breast asymmetry is becoming more popular for sgwelasons. First, fat is autologous and, in most
cases, abundant. Second, it is malleable materihltive ability to naturally integrate into tissaethe
site of injection and is widely used in correctimirbreast asymmetry. Another advantage of AFGaés th
possibility of removing excess fat from the arefithe inner surface of the knees, the inner surtdce
the thigh, the anterior abdominal wall, thus, rédgdat in these areas. Owing to these positivpertes
autologous fat grafting is increasingly being ussdan alternative to commercial fillers, if necegsa
for soft tissue expansion and correction of aegthufects [4]. According to the report of Interioatal
Society of Aesthetic Plastic Surgery (ISAPS), i020the frequency of use of autologous fat grafting
technique accounted for 5.9% in the structure afttetic procedures [6]. The effectiveness of the
autologous fat transplantation has improved sigaiftly after the development and standardization of
lipoaspiration techniques. The refined techniqueseHed to reduction of injury to adipose tissudrny
liposuction and preservation of the graft survigl The basic standards for increasing the autmlisg
fat graft survival are the safe lopoaspiration aoa-traumatic processing of the fat graft. Liparfidj
should be made by tunnel method, without the foiomabf bulk cavities [9]. I.V. Kralinik reports tha
the use of autoplasma proteins with centrifugationg the formation of a single protein-fat congloate
and injection of the material through cannulas wittiameter of 2 mm provides high survival ratej an
the rate of graft resorption is not more than 15%6 According to the publications, autologous graft
retention varies from 40 to 90% [5]. Such varidiibf results suggests that there is no objectiethod
for evaluation the viability of a fat autograft. Mmver, estimation of lipofilling results is subjiee,
often made “by eye” or by photos before and aftegsry, which is not objective. There is no method
that determines how much volume is added to doites.sThat is, the volume in the donor site was
augmented due to the quantitative increase inoaglies due to transplantation or due to the quaiéa
increase in the volume of old adipocytes througigive gained by a patient. Therefore, determination
of the major changes that occur in lipoaspirateiatejrated fat, compared to the intact one, isiatun
the state-of-the-art reconstructive surgery.

The purposeof the study was aimed at determination of thecstiral features of the adipose tissue
during autologous fat grafting.

Methods and Material. Flaps of the adipose tissue were used in the pyimamrection of breast
asymmetry (intact group), lipoaspirate (fat frone tinterior abdominal wall) and fragments of oleomas
were taken during re-correction. Flaps of adipassue and lipoaspirate were placed in 10% buffered
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