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Annomayun. Bocnanumenvhvie 3a00ne8aHUs ek NpeoOCmasisiom coooll
aKmyanoHylo  npoonemy  amoOyiamopHou  OQmanrbMON0SUYECKOU — NPAKMUKU,
00YCNIOBNIEHHYI0  UX  BbICOKOU  PACNPOCMPAHEHHOCHMbIO,  CKIOHHOCMbIO K
XPOHUYECKOM) MeUeHUI0 U 806l1eUeHUeM MeUOOMUEBbIX dcele3 8 NaAmOoI02UYeCKULL
npoyecc. lLlenvio  pabomwi  cmano  IKCnepumMeHmaibHoe — 0O0CHOBAHUE
aghpexmusnocmu  NPUMEHeHUs — AKMueamopos  pezeHepayuu —  NIA3MbL,
oboeawennol  pacmeopumvimMu  pakmopamu  mpomooyumos (IIOPDT), u
HU3KOMOAEKYIAPHOo20 Hampus cuanyponama (HM-Nal') — 6 komniexcHoti mepanuu
OCMpbIX B0CNATUMETbHBIX 3a001e8anull 6eK. B sxcnepumenme Ha Kpoaukax Ovlia
80CHpoU38e0eHa MOOelb BOCNANIEHUSL C NOCACOYIOUUM NPUMEHEHUEeM PAa3IUYHBIX
cxem Jlevenus, e6kaouas cmaunoapmuyio mepanuiro, uncmumniayuu IIOP®DT,
NnOOKOJiCHbLE U CYOKOHBbIOHKMuUBanbhble uHvekyuu [IOPDT u HM-Nal', a makaice ux
Komounayuu. Oyenka MOp@ONOSUYECKUX USMEHEHUL U KIUHUYECKOU OUHAMUKU
nposoounace Ha npomsxceruu 6 cymok. Ilpumenenue IHOPDT conpogosicoanoce
BbIPANCEHHLIM ~ YMEHbUEHUEM NPUSHAKO8 BOCNANIEHUS U  NOJIONCUMENbHOU
OuHaAMuKou  noxkazameneu  cie3nou  nieuwku.  Hcnonvzosanue  HM-Nal
CnocooCcmeo8ano CMUMYIAYUU ANOKPUHUIAYUU MEUOOYUMOS8, YMO OMpPaMCAIoCh 8
VAVYUIEHUU — KA4eCmBeHH020 cocmasa metibomuesoco cekpema. Haubonee
BLIPAJICEHHLIIL  mepanesmudeckull  3ggexm HabMOOANCs npu  CcoYemaHHOM
npumernernuu [IOP®T u HM-Nal', umo noomeepaicoaem 8b1cOKYIO 3hheKmueHocnb
U NOMEHYUAN Pe2eHePAMUBHO20 NOOX00A 8 JleYeHUU 8OCHANUMENbHbIX 3a00.1e8AHULL
nepeone2o cecmenma 21asd.

Knrouesvie cnosa: onepapum, HUZKOMONEKYIAPHBIU HAMPUSL SUATYPOHAM,
niazma, 0002aujeHHAsL pacmeopUMbIMU PaKmMopamu mpomooyumos, pe2eHepayus
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PATHOMORPHOLOGICAL EVIDENCE OF THE EFFECTIVENESS
OF REGENERATION ACTIVATORS IN THE TREATMENT OF
INFLAMMATORY EYELID DISEASES

Annotation. Inflammatory diseases of the eyelids represent a significant
challenge in outpatient ophthalmic practice due to their high prevalence, tendency
toward chronicity, and frequent involvement of the meibomian glands in the
pathological process. The aim of this study was to provide experimental evidence
for the effectiveness of regeneration activators—platelet-derived soluble factor-
enriched plasma (PSFP/PRP) and low-molecular-weight sodium hyaluronate
(LMW-SH)—as part of combination therapy for acute inflammatory eyelid
disorders.In a rabbit model, inflammation was induced and subsequently treated
using various therapeutic regimens, including standard therapy, PSFP/PRP eye
drops, subcutaneous and subconjunctival injections of PSFP/PRP and LMW-SH, as
well as their combinations. Morphological changes and clinical outcomes were
evaluated over a six-day observation period. Treatment with PSFP/PRP resulted in
a marked reduction of inflammatory signs and significant improvement in tear film
parameters. Administration of LMW-SH stimulated meibocyte apocrinization,
leading to qualitative improvement of meibomian gland secretions. The most
pronounced therapeutic effect was observed with the combined use of PSFP/PRP
and LMW-SH, highlighting the high efficacy and promising potential of regenerative
approaches in managing inflammatory diseases of the anterior segment of the eye.

Keywords: blepharitis, low-molecular-weight sodium hyaluronate, platelet-
derived soluble factor-enriched plasma, regeneration

Brenenue. BocranurenbHbie 3a001€BaHUs BEK SBIISIOTCS OJJHOM U3 HauboJiee
pacnpocTpaHEHHBIX MATOJIOTHH B aMOylIaTOPHOU O(TAIBMOJIOTMYECKON MPAKTHKE
[1]. Bexku wurparoT KIIOUYEBYIO pOJIb B 3allUTe TJa3a OT YJIbTPaduOIETOBOTO
W3JIyYEHUS, 3arpsS3HEHHOIO BO3JyXa U JAPYruX HEOJaronpusTHbIX (HaKTOpOB
OKpyXaromei cpeapl. MeiiboMueBbie Kene3bl OJJHUMU M3 MEPBbIX PEearupyroT Ha
CHUCTEMHBIC TIATOJIOTHYECKHUE TIPOIIECChI, BKIIIOYAsi ayTOMMMYHHBIE pacCTpONCTBA U
3a00JIeBaHUS KEITYJTOYHO-KUIIIEYHOTO TPaKTa, a TakKKe Ha BIMSHUE OTACIbHBIX
JIEKapCTBEHHBIX CPEJICTB, TAKUX KaK aHTUTUIIEPTEH3UBHBIC MPENAPAThl U OPAJIbHbBIC
KoHTpanenTuBbl. [lox nelictBueM dTUX (HAKTOPOB MPOUCXOASIT HM3MECHEHUS
JIMIIATHOTO COCTaBa CEKPETa HKeJie3, COMPOBOKIAIOIINECS CHUKEHUEM COJIEPHKAHUS
HEHACBIIEHHBIX >XUPHBIX KHUCIOT W HapylIeHHWEM uX cooTHoueHus [2]. Takue
U3MEHEHHUs] CIOCOOCTBYIOT 3aCTOI0 CEKpeTa, (OPMHUPOBAHUIO OOCTPYKIIUU
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BBIBOJIHBIX MPOTOKOB, Pa3BUTHIO BOJE3HU CyXOTo Tia3a MCIAapUTEIBHOTO TUIA U
JaabHEUIlIeMy MPOrPECCUPOBAHUIO MATOJOTMYECKOro mporecca [3].

CoBpeMeHHbIE TTOIXO0/IbI K JICUeHHIO OnedapuTa akUEHTHUPYIOT BHUMAaHHUE Ha
pEreHepaTuBHBIX METOJAX, CTUMYJIUPYIOIIUX BOCCTAHOBJIEHUE CTPYKTYpPbl TKaHEH
BEK U MeHOOMHUEBBIX kene3. OTHUM U3 TaKUX METOOB SBIIETCS HCIOJb30BaHUE
I1a3Mbl, OOOTaleHHOW pacTBOpUMBIME (akTopamu TpomOomuToB ([TOPDT),
OpeCTaBISIIOIIe CcoO0OM KOHILEHTpaT OenkoB, BriIouaromux Oonee 300
OMOJIOTHYECKH aKTHUBHBIX MOJIEKYJd, Takux Kak ¢akropel pocta (PDGF, EGEF,
VEGF), untepneiikubpl, aHrTMOT€HHbIE U MTPOTHBOBOCIIAIUTEIbHBIE KOMIIOHEHTBHI.
[TOP®T ctuMynupyer aHTHMOT€HE3, YCKOPSAET PEreHEPALIUIO SIUTENNS U CHIXKAET

¢budpos [4].

Huskomonekynsipusiii Hatpus ruaityponat (HM-Nal') obnagaeT kak mpo-, Tak
U TPOTUBOBOCHAIUTEIbHBIMA CBOMCTBaMH. OH TOAABISET BBICBOOOXKICHUE
apaxuJIOHOBOW KHUCJIOTHI M OTPAHUYMBAET KAacKaJl BOCHAIUTENBbHBIX PEaKIUH, a
TAKK€ CHMXKAET YPOBEHb MPOBOCHATUTEIBHBIX IUTOKUHOB. MECTHOE MPUMEHEHUE
HM-Nal' crnocoOCTByeT BOCCTAHOBJIECHUIO CTAaOWJIBHOCTH CJIE3HOM IUICHKH,
VIYUIICHUI0 METa0OJUYECKUX TIPOLECCOB W MpeaoTBpaiieHuio (HuOpo3HbIX
M3MEHEHUM, o0ecrieunBas 3aluTy MEMOOMUEBBIX Keje3 U NepeHeN OBEPXHOCTH
riasa [5].

Heas wucciaenoBanusa. Pa3zpabotaTh U 3KCIEPUMEHTAIBLHO OOOCHOBATH
abdexTuBHYI0 Ccxemy JedeHus OnedapuToB C TMPUMEHEHHWEM aKTHUBAaTOPOB
pereHepaImu.

Matepuansl U MeTOAbl. DKCIIEpUMEHTaJbHas MOJENb BOCHAJICHHsS Oblia
BocrpousBeeHa Ha 20 Kpoiaumkax IOpOJbl  «IIMHINWDIA». BocnaneHue
UHAYLUPOBAJIOCh TPAaBMAaTUYECKUM IOBPEXKJIECHUEM POTOBHIIbI, CKapuUKauen
KOHBIOHKTHUBBI U KPaeB BEK C MOCIEAYIOIIUM BHECEHHEM cycrien3un Staphylococcus
aureus. JKuBoTHble ObUIM pa3zneneHbl Ha 6 Tpynn, B KaKIOM M3 KOTOPBIX
IPOBOAMIIOCH JICUEHUE COTJIACHO pa3pabOTaHHOMY MPOTOKOIY MUCCIIEIOBAHMS:

1. be3 mpoTUBOBOCHIAIUTENLHOTO JIEUEHHUS (2 KPOJIUKA).

2. CranmaptHas Tepanus (3 Kponuka): caHauusl KOHBIOHKTUBBI
pacTBopoM (ypariaa, nHCTHLIAIMH [{ekcameTa3zona u JleBodokcaruHa.

3. CranpaptHoe nedenue ¢ uHCTHUIAIUIMU [TOPDOT (4 kposuka).

4, CrangaptHoe nedeHue ¢ MHCTHLIAUUAMUA [IOPDT u moakoxHbIMU
uabekiuaMu [IOPOT (3 kponuka).

S. CranmapTHas Tepanusi C HHBEKIUSIMHU U CYOKOHBIOHKTUBAIHHBIM
BBegeHueM HM-Nal' (4 kponuka).
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6. KoMOuHupoBaHHOE JieUeHUE (CTaHIApTHas Tepanus, WHCTHLISIUN
[TIOPOT u BBenenue HM-Nal") (4 kpoinuka).

Habmonenue mpoBoaminocsk Ha 1-#, 3-it u 5-i1 geHn ¢ oToperucrpauuei u
IPOTOKOJUPOBAHUEM  KJIMHHYECKOTO COCTOSHUS. O((HEKTUBHOCTh JICUCHUS
OLICHMBAJIACH MO0 OAJUTLHOM IIKaJIe KIMHUYECKUX MPOSIBICHUH (XeMO03, TUIIEpEeMUs,
s3BeHHBIN nedekt, Tect llupmepa). Ha 6-if nenp kponuku ObUTM BBIBEICHBI U3
DKCIIEPUMEHTa, W TIPOW3BEACH 3a00p TKaHeW [ NaToMOopQOIOrHYEeCKOro
UCCJIEIOBAHMS C OKPAIMBAHUEM I€MaTOKCUIIMHOM M 303UHOM.

PesynbTaTel u 06cyxaeHue. Ha nucxonupiii (0-if) 1eHb mocie MOACIUPOBAHUS
BOCHAJIMTEIBHOTO MpoIlecca OTMEYaIoch 00UIbHOE THOMHOE oTaensemoe (Me = 3
Oaia), BHIPAKEHHBIM XeMO3 KOHBIOHKTHUBBI (Me = 3 Oaiia), MpUBOAMBIIMI K
YaCTUYHOMY 3aKpBITHIO TJIA3HOW IIENU, a TaK)Ke TUINEPEMHUS KOHBIOHKTHBBI U
KpaeBoro otaena Bek. CymmapHasi OlleHKa KIMHUYECKUX MPU3HAKOB cocTaBmiia 10
o6amtoB (p < 0,05). CpenHuii 1uamMeTp S3BEHHOTO jedeKTa POTrOBUIIBI JOCTUTAT 5
MM, a pe3ynbTaThl Tecta lllnpmepa — 3,5 MM. YKe K mEepBOMYy IHIO TEpanuu
oTMEYaJlach TOJIOKUTENbHAS JWHAMUKA, HauOoJiee BBIpAXKEHHAsT B TpymHmax c
uHcTwuamusiMu - [IOPOT:  ypoBeHs BocmaneHuss ObUT  JOCTOBEPHO  HUXKE
(cymmapnsiii 6amn — 7,3; p < 0,05), nuametp a3Bbl yMeHbIIWICA 10 4,0 MM,
nokazarenu tecta [lupmepa ynyummnuces 1o 5,3 mMm. [[i1d cpaBHEHHs, B TpyIIie

CTaHJapTHOM Tepamuu 3TH MOKa3aTeJId COCTABUIIN COOTBETCTBEHHO 9,3 Gamra (p <
0,05), 4,9 mm u 4,0 mM.

K Tperbemy nHIO JieueHUE ¢ TPUMEHEHUEM PETCHEPATUBHBIX CPEJICTB MPUBEIIO
K BBIPAKEHHOMY CHMKEHUIO BOCHAIUTEIbHBIX U3MEHEHUN: B COOTBETCTBYIOIIHMX
rpynmnax cymMmapHsiii 6amt coctasui 3,9 (p < 0,05), nuameTp s3Bbl YMEHBIIUJICS 10
1,9 MM, a criesonpoaykuus, 1o naHHeIM Tecta [lupmepa, yBennunnacey 10 6,7 Mm.
['unepemus KpaeB BEK B 3TUX I'PYyIIax OTCYTCTBOBaia. B TO ke Bpemsi B OCTaJIbHBIX
IpyIINax COXPAHSUIUCh YMEPEHHBbIE MPHU3HAKU BOCIHAJICHUs] (CyMMapHbId Oamin —
7,3; p < 0,05), cpenuuii auametp si3Bbl — 3,0 MM, a YPOBEHb CJI€30IPOAYKIIUU —
4,7 mMm.

Ha 5-e cyTku Haumy41me KIMHUYECKHUE Pe3yJIbTaThl 3aUKCUPOBAHBI B TPYIIIE
c koMmOuHupoBaHHbIM TpuMmeHeHHeM [IOPO®T u HM-Nal. B rpymnme c
IIpUMEHEHUEM TOJIBKO WUHBEKUHUW HM-Nal', BbIpak€eHHOCTb BOCHAIUTEIBHBIX
U3MEHEHU ObUla HWXKE, YeM TpH  CTaHJAPTHOW  Tepamuu, OJHAKO
KOMOMHUPOBAHHBIN moaxoa obOecreuns Oojiee BBIPAXXEHHOE YMEHBIIICHUE
BOCHAJEHUS] W JIy4llee BOCCTAHOBIICHUE IIApaMETPOB CJE3HOM IUIEHKH IO
cpaBHeHuto ¢ MoHoTepanueir [IOPOT. Kpome toro, HabGroqamach mapasieibHas
JAHAMUKA YJIYYIICHUN B JICYEHUM BEK M POTOBUIIbI, YTO MOATBEPKIAECT CXOKHUU
MEXaHHU3M JeHCTBUS JIeUeHUs 3a00IeBaHUI TIepeHel TOBEPXHOCTH TJ1a3a.
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Mopdonornueckoe wuccneaoBanve. Yepe3d MmECTh CYTOK IOCiE Haydasa
dKCIIEpUMEHTa B 1-# rpyrmime (0e3 JedeHns) OTMEYAINCh BhIpaKeHHBINA Tuh)y3HBIN
OTeK TKaHEW, BbIpaK€HHas JUMQO-TJA3MOLUUTApHAs HHQWIbTpALUsA, a TaKKe
IIPU3HAKK MOBPEKICHUS JIIUTENNsI KOHBIOHKTHBBEL. Bo 2-i rpymnmne, nosydaBiien
CTaHJApTHYIO TE€PAIUIO, MaTOJIOTHYECKUE U3MEHEHUS ObLIIM MEHEE BBIPAXKECHHBIMHU,
OJIHAKO COXPAaHSJIUCh OTEUHOCTh TKaHEW W HaJUYKME BOCMAIUTEIbHBIX KJIETOUHBIX
anemeHTOB. B 3-i1 rpynme, rae npumensuica [IOP®T, npusHaku BocnaneHus
OTCYTCTBOBAJIU, YTO CBUIECTEIBbCTBYET 00 d(PPEKTUBHOCTU JICUECHHS] B OTHOIICHUU
KyIIMpOBaHUs BocnanuTenbHou peakiuu. B 4-ii rpynne (IIOPOT B couetanuu c
NOJKOKHBIMA HMHBEKLIMSIMH) TaKKE HE BBIIBICHO MPU3HAKOB BOCHAJICHHUS;
AIJIEPTUYECKUX U TOKCUYECKUX PEAKIIMM 3aperucTpupoBaHo He Obu1o. B 5-i rpynmne
(HM-Nal") B o6nacTu aniiHycOB MEHOOMHUEBBIX KeJie3 OMpPEAeNsUIUCh JIOKATbHbIE
CKOIUIEHUSI JUMQO-TIJIa3MOIUTAPHBIX KIETOK, a TaKXe pBIXJIOCTh TKaHEH WU
CYOKOHBIOHKTUBAJIbHBIN OTEK, YTO IMOATBEPKIAET pPACIPEICICHUE Ipernapara B
TKaHsAX BeK. Takke HaAOMIOJATMCh PACUIMPEHHBbIE BBIBOJHBIE IPOTOKU
MEHOOMUEBBIX JKeJe3, COAEepKaIINe CEKPEeT BHYTPU IMPOTOKOB, YTO YKa3bIBAET Ha
aKTHUBALIMIO MPOLECCOB AMOKPUHU3AIMYU KIETOK allMHYCOB MEMOOMHUEBBIX KENE3 U
Ha COXPaHABILYIOCS UMMYHHYIO aKTHUBHOCTb Ha JJAaHHOM 3Tane HaOmoaeHus. B 6-i
rpynne (IIOPOT + HM-Nal') BocnanuTenbHbIX KJIETOK HE ObLIO, HAOII0AAIOCh
paclIMpeHre MPOTOKOB MEMOOMHUEBBIX JKeJie3 C CEKpPETOM BHYTPH, 4YTO
CBUJETEILCTBYET 00 YIYUILIEHUU BBIXOJA CEKpeTa BHYTPb MPOTOKa. B TkaHsAX Bek
BU3yaTM3upoBaJIcs MU y3HBINA OTEK U PHIXJIOCTh, UTO YKa3bIBaeT Ha 3PHEKTUBHOE
pacnpezieseHue NpernapaToB B TKAHSX.

BriBoabI

1. [IpoBenenHbli MOPGOIOTHUECKUI aHAIU3 TOATBEPIUT BBICOKYIO
3G ()EKTUBHOCT, TMPUMEHECHHSI PETCHEPATUBHBIX IMPENaparoB TIPH  OCTPOM
BOCMAJIMTEIIBHOM TMOPAKEHUM TKAaHEW BEK W TO3BOJWI JI€TaJIU3UPOBATH
naToMOp(}OIOTHISCKAE U3MEHEHUS, TTPOUCXOAAIINE B MEHOOMHUEBBIX JKele3ax B
OTBET Ha BOCTIAJIUTEIbHBIN MPOIIECC.

2. [IppuMeHeEHNE aKTUBATOPOB PEre€HEpaly OKa3bIBAET MOJIOKUTEIBHOE
NaTOreHEeTUYECKOE BO3/IEHCTBUE HAa BOCHAIUTENbHbIE MPoLiecChl Tpu OnedapuTax,
YTO MpOsIBIsieTCs 3PGHEKTUBHBIM KyITUPOBAHUEM BOCTIAJIEHUS B TKaHSIX BEK.

3. JlonomHUTENBHOE HCTO0JIb30BaHUE TIJIa3MBl, oborarieHHOH
pacTBOpPUMBIMH (haKTOpaMU TPOMOOIIUTOB, U HHBEKITUH 1% HU3KOMOJIEKYISIPHOTO
HATPHS THATypOHATa MPU OCTPHIX BOCTIAIUTEIHLHBIX 3a00I€BaHUSAX TJa3a ¢ 1X qHel
BOCTIAJICHUS] YMEHBIIIACT CPOKHU DIMHUTEIN3ANNH J1e(PEKTa pOrOBUIBI B CPABHEHHUH C
rpynnamMyd co CTaHJAPTHOW Tepanveld B 2 pa3a ¢ BOCCTAHOBICHHEM HJICAIbHOMN
MPO3PavyHOCTH B HauOoJiee paHHUE CPOKH, OOECTeUUBACT CTUMYJISAIIHIO
alOKPUHU3AIMA MEHOOIMTOB M TOJOKUTEIHLHO BIHUSAECT Ha KadeCTBEHHBIC
XapaKTEPUCTHKU MEHOOMHEBOTO CEKpETa M IMOKa3aTesICH CIIe3HOU TIJICHKH.
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