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g XO3/1 XapakTepHbl 0COGEHHOCTH HPYLIEHNS MPOXOANMOCTU AbIXaTE/IbHBIX MTYTEH U APEHXUMbI JIEMKUX, COMPOBOX-
ABI0LUNXCH BOCTIA/TUTE/IbHBIMU OTBETAMU M DEKOHCTPYKTUBHBIM (PUBPO3NPOBaHNEM. B Ka4ecTBe BOCIa/INTE/IbHbIX MapKe-
pos ripn XO3/1 cerogHs AOKa3aHa BbICOKas ANArHOCTUHYECKAs 3HaYMMOCTL C-peaktusBHoro 6eska (C-Pb) n @ubpuHoreHa
(®). B kayecTBe Mapkepa @umbposnpyroLyero pemMogesnpoBarms rpu XO3/1 nocneqHee Bpems n3y4aercs rmasypoHoBas
kucinora (TK). Llesbro Halwesi pabotel 6b10 ONpPeesinTs BOIMOXHOCTE HOPMAaIM3aUmu rMoKa3aTesies rnepcucTypyroLero
XPOHNHECKOro cnucTeMHoro Bocriasenmns (C-Pb, @) n gubposuposarns (IK) y 60sbHbix ¢ XO3/1 ripy 4/mMTesibHOM (B Te-
YeHUe 0fHOIro roaa) aaeKkBaTHOM JIYEHMN B COOTBETCTBUE CO CTaAMEN 3a60/1EBAHUS. AHA/IN3 10/TyHEHHbIX PE3Y/IbTATOB
10Ka3as1, YTO 1pu HEAHEKBATHOM CTAMU MEUKAMEHTOIHOM JI€YEHMN 60/1bHBLIX C XO3/1 BbIDAXKEHHOCTD Y HUX XPOHUYEC-
KOro CUCTEMHOIO BOCIIa/IEHHS], OCOBEHHO 10 ypoBHIO C-Pb, 60/1€€ CyIeCTBEHHAS U 3HAYMMAs ¥ /UL C TSXKE/ION GPOHXV-
asnbHoV 06CTpyKUMEN. Y Bcex 60/1bHbIx ¢ XO3/l, HE3ABUCHMO OT CTagmu 3a60/IEBAHNS, MPOUCXOANT TAKXE YCUIIEHNE
11poLECccoB PUOPO3NPOBAHNS, YTO OTPAKAETCS 3HAYUTE/IbHLIM T0BBILLIEHNEM ypOBHS K. Takxe OBHapy)xeHo, 41O 4/iu-
TE€/IbHAS (B TEHEHNE O4HOIO ro4a) aleKkBaTHAas MEANKAMEHTO3HAS TEPAuS 60s1bHbIX ¢ XO3/T npuBoanNT K HOPMa3aLmm
Y HUX KaK 1OKazatesien cucTeMHoro Bocrianenms (C-Pb, @), Tak u rokasaresns gubposuposarms (TK), 4To CBUAETEILCT-
BYET O PEasibHOV BO3MOXXHOCTU CTabW/IM3aLmi 1aTosI0MYECKUX U3MEHEHMI B STOU KaTeropuy O0/IbHbIX M 3aMeL/IEHNE

MPOLIECCOB GPOPMUPOBAaHNT HEOBPATUMBIX MPOSIBIIEHMI BPOHXO0OCTPYKLMA.
KroueBble crioBa: cMCTEMHOE BocnarneHue, (oMbpoampoBaHie, XpoHuYeckoe 06CTPYKTMBHOE 3a6orieBaHme nerkux

XpoHiYHe  OOCTpPYKTMBHE 3axXBOPHOBAHHS  NereHb
(XO31) cborogHi — ogHa 3 HaMbInNbLL CeprUo3HUX MeANKO-
coujianbHux Npobnem sik B HaLWii KpaiHi, Tak i y BCbOMY
cBiTi [6]. MNepekoHnmBo aoeeneHo, wo npu XO3J1 He Oy-
Ba€ i30N1bOBaHOr0 MOpPEO-(PYHKLIOHANBHOIO ypaXKeHHS
BeNuUknX, ApibHMx OpoHxiB abo napeHxiMu nereHb [5].
[ns ubOoro 3axBOpHOBaHHSA XapaKTepHi 0coBnmMBOCTI no-
PYLIEHHSA NPOXIAHOCTI AUXanbHUX LUAAXIB, WO CYnpoBO-
DXKYIOTbCA 3ananbHMMU BignoBigsMy Ta PEKOHCTPYKTUB-
HUM pibposyBaHHsaM [1]. CyyacHa MeguuMHa OO3BONSE
BMBYATM Li NPOLIECK 3a JOMOMOrol0 BU3HAYEHHS Nnasmo-
BUX PiBHIB pi3HUX Biomapkepis [14].

B gkocti 3ananbHux mapkepiB npu XO3J1 cborogHi
JoBedeHa BuWCOKa  fiarHOCTM4YHa  3Hadyuwicte  C-
peaktuBHoro 6inka (C-PB) Ta ¢ibpuHoreHy (®). PiBeHb
C-PB npu 3aroctpeHHi XO3J1 y nnasmi KpoBi XBOPUX
LWBMAKO 3pocTae Ta Moxe pgocartm 40-200 mr/n (npw 3a-
ranibHOBM3HAHOMY HOpPMaribHOMY Moka3Huky — go 10
mr/n) [16, 19]. ®ibpuHoreH npu XO3J1 Takox cnyxuTb Gi-
NKOM rocTpoi asu 3ananeHHs), LWo nigcunioe nposana-
NbHi edhekTu iHWKnX hakTopis [1, 2].

B qkocTi mapkepa ¢ibpo3syoyoro pemoaentoBaHHs
npy XOB3JT ocTaHHIM YacoM BMBYAETLCA FianypoHOBa Ku-
cnota (MK) [7, 10].

'K (rianypoHart, rianypoHaH) — rniko3amiHornikaH, Lo
BXOAWUTb A0 CKragy Cnony4Hol, enitenianbHoi i HepBOBOI
TKaHVH; BiH € OAHWM 3 OCHOBHWX KOMMOHEHTIB Mo3akni-
TMHHOTO MaTpPUKCY, MICTUTbCS y GaraTbox 6ionoriYHnx
piavHax (CnuHi, cMHoBianbHOI piguHM Ta iH.) [17]. Hasea
«K» uin pevoBumHi 6yna gaHa y 1934 p. K. Menepom (K.
Meyer) ta Ox. Nanmepom (J. W. Palmer), siki Bnepe
Buginunu 1 73 cknonogiGHoro Tina oka. [lisHiwe
3’sicyBanoch, Lo BHACMiAOK CBOro BUCOKOrO BMICTY Y Mo-
3akniTuHHomy MaTpukci, K Bigirpae Baxnusy pornb B rig-
poAavHaMili TKaHuH, npouecax Mirpauii Ta nponidepauii
KniTuH [13].

3HauHa kinbkicTb MK 3HageHa Takox y OpoHxax Ta
nerexsax [8], a nopyweHHa BMIicTY 'K K KOMNOHEHTY no-
3aKMITMHHOIO MaTpUKCy MOXe ByTu NaHKoK B NaTtoreHesy
XO3N [12] Ta npusBoguTn OO po3BUTKY ibpo3ytoumx
3MiH nereHsb i 6poHxis [20].

Y 3B’\3Ky 3 BMLLE3a3HAYEHMM METOK Halloi poboTu
6yno BM3HAYUTN MOXIUBICTE HOpMani3auii NMoKa3HUKiB
NepPCUCTYOHOro XPOHIYHOMO CUCTEMHOro 3ananeHHs (C-
PB, ®) ta ¢idposyBaHHa ([K) y xBopux Ha XOS3J1 npu
[oBroTpusanomMy (MpoTAroM OAHOrO POKy) adeKkBaTHOMY
NiKyBaHHi 3rigHO i3 CTagielo 3aXBOPOBAHHS.

’ LumyeanHsi npu amecmauvii kadpis: baciHa b. O. [JuHamika OesiKux rMoKasHUKi8 CUCMEeMHO20 3arnaneHHs1 ma ibpo3ysaHHs y X8o-
PUX Ha XPOHiYHE 06CMPYyKMUBHE 3axe80pro8aHHs fie2eHb rpu mpusanit mMeduyHit peabinimauii // lNpobnemu ekonoeii i meduyuHu. —
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Martepianu Ta MeToAMn AoCnifKEHDb

Hamu 6yno npoBegeHe npocnekTMBHE OOCTEXEHHS
50 xBopux Ha XO3I (4onosikiB — 46 (92,0%), xiHOK — 4
(8,0%); cepeaHin Bik — 62,5+1,80 poku), Ski 4O BKMNIOYEH-
HS Yy JOCNIAKEHHsI NpuiAMany HeagekBaTHY NaHoBY Te-
panito 3rigHO i3 CTafielo 3axBOpIOBaHHA (He npuiManu
NoOCTINHO OpoHxoannsaTaTopu abo npunmanu ix y Heage-
KBaTHUX [J03aX, XBOPi 3 TSHXKKOK BPOHX00GCTPYKLiED noc-
TINHO NNAHOBO He NPUIUMany iHransAuinHi rOKOKOPTMKOC-
Tepoian). Y 3anexHocTi Big cTagii 3axBoptoBaHHSA 06cTe-
XeHi 0ynn posnoaineHi Ha asi nigrpynu: 1 — 15 oci6 (ce-
peaHin Bik — 60,9+2,29 poki) 3 Il ctagieto XO3J1 (OPB1 —
70,1£2,33% HanexHoi BenuunHu); 2 — 35 ocib (cepeaHin
Bik — 64,9+1,10 pokis) 3 lll cragieto XO3J1 (OB —
36,6+1,85% HanexHoi BeNUYnHM).

Ha nepwomy eTani ycim xBopuM Gynu npoBeaeHi kni-
HiKO-PYHKLIiOHamnbHi 06CTEXEeHHs, BU3HadeHi piBHi C-PB,
@ Tta K, a Takox ckopuroBaHa MeaMKaMeHTOo3Ha Tepanis
3rigHoO i3 cTagieto 3axBoptoBaHHA. MOBTOPHO YCi XBOpI
6ynu obcTexeHi Yepe3 oouH pik agekBaTHOro Meauka-
MEHTO3HOTO IliKyBaHHS.

dopmyntoBaHHs KniHiyHUX giarHosie XO3J1 nposoaun-
nn 3rigHo 3 pekomeHpauismu Hakasy MO3 Ykpainu
Ne128 Big 19.03.2007 poky [4].

Yci xBopi 6ynu BKIOYEHi 40 AOCNIMKEHHS Yy cTabinb-
Hy ¢hasy naTonoriyHOro Mpouecy, Yy XXOOHOrO 3 HUX He
Oyno KniHiYHMX 03HaK iHdeKLUiiHoro 3aroctpeHHs XO3J1.
YKopneH xBopuit He ByB BUKIIOYEHWUI i3 [OCNIMKEHHS AOC-
TPOKOBO 3 ByAb-SIKUX NPUYUH.

KoHTponbHy rpyny cknanu 13 npakTU4HO 340POBUX
oci6 (4onosikiB — 9 (69,2%), xiHok — 4 (30,8%); cepeaHin
BiK — 55,5+1,74 pokiB).

Yci ob6cTexeHi ganu 3roqy Ha NPOBeAEHHS KNiHIYHOro
JOCNiAXXEHHS.

HocnigkeHHsa dyHKUiT 30BHILWHLOrO anxaHHs (P3[) 3
XapakTepPUCTUKOK OCHOBHUX GPOHXO00BCTPYKTUBHUX MO-

Ka3HUKIB (popcoBaHa XMUTTEBA EMHICTb nereHb (PXKE),
o6’em dhopcoBaHoro Buanxy 3a 1 xsunuHy (OPB1)) npo-
BOAWUN METOLOM KOMM'KOTEPHOI cnipomeTpii 3a Aonomo-
roto anapaty Master Screen Body/Diff («Jager», Himeu-
ynHa). MocTbpoHxoaunsATauinHy nNpoby Ha 3BOPOTHICTb
H6poHx006CTpykKLUii NnpoBoANnM 3 BUKopucTaHHAM 400 MKr
canbbyTamony.

PiBeHb C-PB BM3Havanu y nnasmi KpoBi XBOPUX iMy-
HOTYPOVMAMMETPUYHUM METOOOM 3a JOMOMOrol aBToMa-
TMYHOro aHanisatopa «Cobas e411» (Roche Diagnostics
GmbH) [9, 18,].

PiBeHb hibpuHOreHy BM3Ha4aBcsl y LMTpaTHIA nnasmi
mMoaudikoBaHnMm metogom Clauss 3a OOMOMOrotw aBTo-
mMaTuyHoro aHanisatopa «Cobas e411» (Roche Diagnos-
tics GmbH) [1, 2].

PiseHb K Bu3HauaBca y nnasmi kpoBi moaudikoBa-
HUM meTodom lMonga [11].

CratuctuyHa obpobka matepianiB gocnigkeHb npo-
BOAMNACb 3 BUKOPUCTaHHAM MeTOAiB 6GioMeTpu4Horo
aHanisy, Wwo peani3oBaHi B naketax nporpam EXCEL-
2003 (Ne74017-641-9475201-57075), STATISTICA 6.0
(Ne31415926535897) [3]. PisHuuo MiX nopiBHOBanNbHU-
MW BenuuMHamu BBaxkanu goctosipHoto npu p<0,05, Te-
HOEHUjto 3MiH BKkasyBanu y aianasoHi 0,05<p<0,10.

Pe3synbtaTh Ta iXx 06roBopeHHsA

AHanis oTpMmaHux pesynbTaTiB nokasas, Lo Ha eTani
BKITHOYEHHS A0 OOCnimXeHHsa piBeHb C-PB y xBopux Ha
XO3J1 B uinomy no rpyni 6yB Ha 49,8% BuWLLMM, HiX y OCI
KOHTpOnbHOi rpynu (tabn. 1). MNpu ubomy akwo npu I
cTafii 3axBOPIOBaHHA NOKa3HMK MaB nuLle TeHAEeHUilo Ao
nigsuwenHs, To npu lll ctagii BiH 6yB nigBMULWEHUM CTa-
TUCTUYHO AOCTOBIPHO (Ha 61,7%) 3 BMCOKUM CTyneHem
OOCTOBIPHOCTI.

Tabnuys 1
PigHi noka3Hukie cucmemHo20 3anasneHHs1 y xgopux Ha XO3/1 Ha emani ekmto4eHHs1 00 0OCﬂi0)KeuHHFI
pynu Ta nigrpynu obcTexeHnx MoKa3HuKK
C-PB (mr/n) P (r/n) MK (mr/mn)
XBopi Ha XO3/, 9,35+0,92 3,1710,10 0,28+0,012
i3 HUX:
Il cragii 7,57+0,72 3,01+0,16 0,31£0,023
Il cragii 10,09+1,26 3,2610,13 0,27+0,015
KoHTponbHa rpyna 6,24+0,14 2,84+0,16 0,150,018
p Px«<0,001 px«=0,085 Px«<0,001
pu=0,081 pi+>0,05 pi+<0,001
pu«<0,01 pu«<0,05 pu«<0,001
pu-u=0,089 pu-i>0,05 pu-u>0,05

IMpumimk u: p— docmosipHicmb Pi3HUUI MiXX MOKa3HUKamu epyn ma ridepyn;

X — xgopi Ha XO3/1 & uinomy no epyrni;
I, Ill — cmadii XO3JT;
K — epyna KOHmMpOIito.

Yepes pik ageKkBaTHOroO MeAMKaMEHTO3HOro NikyBaH-
HA piBeHb C-PB y xBopux Ha XO3J1 B uinomy no rpyni
CTaTUCTUYHO OOCTOBIPHO 3HM3UBCS | AOCAT 3HAYEHHS KO-
HTPONbHOI rpynu (Tabn. 2). Y xsopux 3 Il cTagieto 3axeo-
pIOBaHHA MOKa3HVK MaB INULLE TEHAEHLI0 OO0 3HWKEHHS,
npy UbOMY BiH TEX LOCAr 3HA4YeHb KOHTPOI; 3 ornmagy

Ha Te, WO OO0 BKIIOYEHHSI XBOPUX Yy OOCHIAXKEHHS nokas-
HUK GyB NiABMLLEHUM He3HaudyLlo, HaBiTb Taka Moro Au-
Hamika Bigobpaxae B LifloMy NO3UTUBHWIA pesynbraT. Y
xsopwux 3 Il ctagieto XO3J1 piseHb C-PB B AnHamiui niky-
BaHHA 3HM3MBCA Oinbl sk Ha 30% i TakoX JOCAr piBHS
KOHTPOJBHOI rpymnu.

Tabnuusi 2
PigHi noka3Hukie cucmemHo20 3ananeHHs1 y xeopux Ha XO3J1 yepes 1 pik adekeamHoeo niKyeaHHs1
pynu Ta nigrpynu obcTexeHmx MokasHukn
C-Pb (mr/n) D (r/n) 'K (mr/mn)
Xsopi Ha XO3/1, 6,50+0,34 2,630,097 0,13x0,008"
i3 HUX:
Il cTapii 6,28+0,70 2,3340,13" 0,14+0,019"
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Il cTagii 6,62+0,39* 2,78+0,11 0,13+0,009”
KoHTponbHa rpyna 6,24+0,14 2,84+0,16 0,15+0,018
p px+>0,05 Px+>0,05 Px+>0,05
pi>0,05 pi«<0,05 pi>0,05
pu>0,05 pi>0,05 pu0,05
pun>0,05 pun<0,05 pun>0,05

IMpumimk u: p— docmosipHicmb Pi3HUUI MiX MOKa3HUKamu epyn ma ridepyn;

X — xeopi Ha XO3/1 8 yiromy o apyrii;
I, 1l — emadii XO3JT;
K — 2pyrna KOHmpOonio;

* — docmosipHicmb pisHuUi (p<0,05) yepe3 1 pik fniKy8aHHsI MOPIBHSHO 3 emMarioM 8K/IOYEHHST Yy OOCITIOKEHHS;

A

#

PiBeHb ® y xBopux Ha XO3J1 B uinomy no rpyni Ha
eTani BKIIOYEHHS iX Yy OOCNISKEHHS MaB nuvlle TeHOEH-
Lilo A0 NiABWLLEHHS MOPIBHAHO 3 PIiBHEM Yy NPaKTUYHO
300poBux ocib (aue. Tabn. 1). Mpu LbOMY SKLLO Y XBOPUX
3 Il cTagieto 3axBoploBaHHSA MOKa3HUK He BiOPI3HSBCA Bif
NoKasHWKa KOHTPOMbLHOI rpynu, To y xBopux 3 Il ctagieto
BiH OyB CTAaTUCTUYHO AOCTOBIPHO BULLMM.

Yepes pik nikyBaHHs piBeHb @ sk B Uinomy no rpyni,
Tak i y nigrpyni xsopux 3 lll cTagieto 3axBoptoBaHHSA cTa-
TUCTUYHO AOCTOBIPHO 3HW3UBCS i AOCAT PiBHS rPynNu KOH-
Tponto. Y xsopux xe 3 Il ctagieto XOS3J1 BiH Takox 3HWU3U-
BCSl JOCTOBIPHO, are npu LUbOMY CTaB HaBiTb HUXYUM, HiX
y 300pOoBUX OCib (avB. Tabn. 2).

PiseHb K y xBopux Ha XOSJT (K B winomy no rpyni,
Tak i y migrpynax wogo ctafin 3axBOploBaHHA) Ha eTani
BKIMOYEHHS X Yy AOCNiaXeHHs OyB yABIYi BULLUM, HiX Y
340poBuMX Ocib (ave. Tabn. 1).

Yepes pik agekBaTHOro nikyBaHHs pisHi MK iy rpyni, i
y nigrpynax XBOpux CTaTUCTUYHO OOCTOBIPHO 3HU3WIUCH
(NpakTMyHO yaBidi) Ta [OCArMM PiBHA KOHTPOMo (OuB.
Tabn. 2).

Takum 4nHOM, He AuBnsYucb Ha Te, wo XOS3J Ha
CbOrofHi BU3HaHE 3axBOPIOBaHHAM, OIS IKOFO XapakTep-
He MepCcUCTyode XPOHIYHE CUCTEMHE 3anareHHs, npu
TpYBanoMy afeKkBaTHOMY MeAVKaMEHTO3HOMY TiKyBaHHi
XBOPUX MOXHa JOCArTM Hopmani3auii 6araTbox NokasHu-
KiB 3ananeHHs Ta ctabinisauii naTonoriyHoro npouecy.

BUCHOBKM

1. MNMpu HeagekBaTHOMY 3rigHo i3 cTagieto XO3J1 me-
OVKaMEHTO3HOMY MiKyBaHHI XBOPWUX BUPA3HICTb Yy HUX
XPOHIYHOro CUCTEMHOTO 3anareHHs, ocobnuneo 3a piBHEM
C-PB, gocutb cyTTeBa Ta Ginblu 3Hauywa y ocib 3 Tsx-
KO OpOoHXianbHOK OOCTpyKUieto. Y BCiX XBOpPUX Ha
XOSJ1, He3sanexHOo Big cTagii 3axBOpHOBaHHSA, BigOyBa-
€TbCS TAKOX MOCWIEeHHs1 npoueciB ibpo3yBaHHs, Lo Bi-
[obpaxaeTbCsi 3Ha4YHUM NigBULLEHHSM piBHSA K.

2. TpuBana (NpoTsiroM OAHOrO POKY) agekBaTHa Me-
AvKkameHTo3Ha Tepanis xsopux Ha XO3J1 npn3soanTb Ao
HopManisauii y HUX SK NMOKa3HWKIB CUCTEMHOrO 3anarneH-
HA (C-PB, ®), Tak i nokasHuka ¢ibposyBaHHs (MK), wo
CBiQYMTb MPO peanbHy MOXNMBICTbL cTabinizadii natono-
rYHMX 3MiH y Ui€l kaTeropii XxBOpMX Ta YMOBiNIbHEHHSI
npouecie oopMyBaHHSI HE3BOPOTHUX MPOsiBiB OPOHX006-
CTPYKL,i.
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English version: DYNAMICS OF SOME MARKERS OF SYSTEMIC
INFLAMMATION AND PULMONARY FIBROSIS AT PATIENTS WITH
CHRONIC OBSTRUCTIVE PULMONARY DISEASE DURING LONG-
TERM MEDICAL REHABILITATION"

Basina B.O.

State Institution “Dnipropetrovs’k Medical Academy Ministry of Healthcare of Ukraine”,
Department of Faculty Therapy and Endocrinology Dnipropetrovs’k.

COPD characteristics with violations of airway and lung parenchyma, accompanied by inflammatory responses and
reconstructive pulmonary fibrosis. As inflammatory markers in COPD high diagnostic significance of C-reactive protein
(CRP) and fibrinogen (F) demonstrated today. As a marker of fibrotic remodeling at COPD hyaluronic acid (HA) is studied
recently. The aim of our study was to determine the possibility of normalization of persistent chronic systemic
inflammation (CRP, F) and pulmonary fibrosis (HA) at patients with COPD during long-term (over one year) adequate
treatment according to disease stage. Analysis of the results showed that the inadequate according to the stage of COPD
medication of patients in the severity of their chronic systemic inflammation, especially in terms of CRP rather substantial
and more significant in patients with severe bronchial obstruction. At all patients with COPD, regardless of the stage of
the disease, there is also the strengthening of pulmonary fibrosis that displays with significant increasing of HA. It was
also found that prolonged (over one year) adequate medical therapy of patients with COPD leads to normalization of
both indicators of systemic inflammation (CRP, F) and marker of pulmonary fibrosis (HA), which indicates the real
possibility of stabilization of pathological changes in these patients and slower formation of irreversible manifestations of

bronchial obstruction.

Key words: systemic inflammation, pulmonary fibrosis, chronic obstructive pulmonary disease

Nowadays, chronic obstructive pulmonary disease
(COPD) is one of the most serious medical and social
issues both in our country and worldwide [6]. It has been
conclusively proved that COPD is not characterized by a
discrete morphofunctional lesion of primary, secondary
bronchi or pulmonary parenchyma [5]. This disease is
described by the peculiarities of airway obstruction, which
is accompanied by inflammatory responses and repara-
tive fibrosis [1]. Contemporary medical science makes it
possible to study these processes with the help of identi-
fication of plasma levels of various biomarkers [14].

As COPD inflammatory markers, the C-reactive pro-
tein (C-RP) and fibrinogen (F) proved to be of high diag-
nostic utility at present. The C-RP level in the COPD ex-
acerbation in the patients’ blood plasma grows quickly
and can reach 400-200 mg/l (a generally accepted
amount being up to 10 mg/l) [16, 19]. The COPD fibrino-
gen also serves a protein of an acute form of inflamma-
tion, which enhances pro-inflammatory effects of other
factors [1, 2].

The hyaluronic acid (HA) has been used recently as a
marker of the COPD fibrosis remodeling [7, 10].

HA (hyaluronate, hyaluronan) is a glycosaminoglycan,
which is a part of connective, epithelial and nervous tis-
sues; it is one of the main components of an extracellular
matrix and is found in numerous biological fluids (saliva,
synovial fluid etc) [17]. The name “HA” was given to it in
1934 by K. Meyer and J. W. Palmer, who had isolated it
from the vitreous body of the eye. As it has emerged lat-
er, due to its high content in the extracellular matrix, HA
plays an important role in tissue hydrodynamics as well
as in the process of cells migration and proliferation [13].

A significant amount of HA is also observed in bronchi
and lungs [8], and a disorder of HA content as a compo-
nent of the extracellular matrix may be an element of the
COPD pathogenesis [12] and cause development of fi-
brotic changes in lungs and bronchi [20].

In connection with the above-referenced matter, the
aim of our work was to identify the possibility of normali-
zation of indicators of the persistent chronic systemic in-
flammation (C-RP, F) and fibrosis (HA) in patients with
COPD upon a long-term (throughout one year) adequate
treatment based on the disease stage.

Materials and methods

We have conducted a prospective study of 50 pa-
tients with COPD (men — 46 (92.0%), women — 4 (8.0%);
average age — 62.5+1.80 years), who, before entering the
study, underwent a planned inadequate therapy based
on the disease stage (did not take chronic bronchodila-
tors or took them in inadequate dozes; patients with se-
vere bronchial obstruction as planned did not take chron-
ic inhaled glucocorticosteroids). Depending on the dis-
ease stage, the target patients were split into two sub-
groups: 1 — 15 individuals (average age — 60.91+2.29
years) with stage Il of COPD (FEV4 — 70.1+£2.33% of due
value); 2 — 35 individuals (average age — 64.9+1.10
years) with stage Il of COPD (FEV, — 36.6+1.85% of due
value).

On the first stage, all the patients underwent clinical
and functional examination; we identified the levels of C-
RP, F and HA as well as corrected the pharmaceutical
therapy according to the disease stage. All the patients
were repeatedly examined after one year of the adequate
pharmaceutical treatment.
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All the COPD clinical diagnoses were formulated in
compliance with the recommendations of the Order of
MHCU Ne128 from 19.03.2007 [4].

All the patients entered the study in the phase of sta-
bility of the pathological process; none of them had clini-
cal signs of infective exacerbations of COPD. Not a sin-
gle patient was excluded from the study ahead of time for
any reasons.

A control group consisted of 13 apparently healthy in-
dividuals (men — 9 (69.2%), women — 4 (30.8%); average
age — 55.5+1.74 years).

All the target patients gave their consent to the clinical
study.

The respiratory function test (RFT) with a characteris-
tic of the main bronchial obstruction indicators (forced
vital capacity of lungs (FVC), pulmonary forced expiratory
volume in 1 minute (FEV4) was made using computer
spirometry with the help of the Master Screen Body/Diff
device (“Jager’, Germany). The postbronchodilatatory
test of reversibility of bronchial obstruction was made us-
ing 400 mkg of salbutamol.

The C-RP level was identified in the patients’ blood
plasma using the immunoturbidimetric method with the
help of the automatic analyzer “Cobas e411” (Roche Di-
agnostics GmbH) [9, 18,].

The fibrinogen level was identified in citrated plasma
using the modified Clauss method with the help of the
automatic analyzer «Cobas e411» (Roche Diagnostics
GmbH) [1, 2].

The HA level was identified in blood plasma using the
modified Gold method [11].

Statistical processing of the study materials was
made using the methods of biometric analysis, imple-
mented in the EXCEL-2003 (Ne74017-641-9475201-
57075), STATISTICA 6.0 (Ne31415926535897) program
packages [3]. The difference between the compared val-
ues was considered accurate with p<0.05, the tendency
of changing was indicated within the range of
0.05<p<0.10.

Results and discussion

The analysis of the obtained results showed that on
the stage of entering the study, the C-RP level in patients
with COPD group-wide was 49.8% higher than that in
control group individuals (Table 1). Furthermore, if on
stage Il of the disease the indicator only tended to in-
crease, on stage Ill it increased in a statistically-valid way
(by 61.7%) with a high degree of accuracy.

Table 1
Levels of systemic inflammation indicators in patients with COPD on the stage of entering the study
Groups and sub-groups of target pa- Indicators
tients
C-RP (mg/l) F (g/l) HA (mg/ml)
Patients with COPD, 9,35+0,92 3,17+0,10 0,28+0,012
among them:
Il stage 7,57+0,72 3,01+0,16 0,31+0,023
Il stage 10,09+1,26 3,26+0,13 0,27+0,015
Control group 6,24+0,14 2,84+0,16 0,15+0,018
P Pm-<0,001 Pm-c=0,085 Pm-<0,001
pi=0,081 pi>0,05 pi<<0,001
Pi-<0,01 pu<0,05 pu<0,001
pu-n=0,089 pu-u>0,05 pi-i>0,05

Notes: 1. P— accuracy of the difference between the indicators of groups and sub-groups;

2. m — main group of patients with COPD;
3. II, Il - COPD stages;
4. ¢ — control group.

After a year of the adequate pharmaceutical treat-
ment, the C-RP level in patients with COPD group-wide
decreased in a statistically-valid way and reached the
value of the control group (Table 2). In patients with
stage Il of the disease the indicator only tended to de-
crease, at that, it also reached the values of the control;
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considering the fact that before the patients’ entering the
study the indicator increased insignificantly, its dynamics
(even of such a kind) reflects mostly positive result. In
patients with stage Ill of COPD, the C-RP level in treat-
ment dynamics decreased by more than 30% and also
reached the level of the control group.
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Table 2
Levels of systemic inflammation indicators in patients with COPD after one year of adequate treatment
Groups and sub-groups of target pa- Indicators
tients C-RP (mg/l) F (g/l) HA (mg/ml)
Patients with COPD, 6,50+0,34 2,63+0,09" 0,13+0,008"
among them:
I stage 6,28+0,70 2,33+0,13" 0,14+0,019"
Il stage 6,620,39* 2,78+0,11" 0,13+0,009"
Control group 6,24+0,14 2,84+0,16 0,15+0,018
p Pp>0,05 Pm.c>0,05 Pm.c>0,05
pll-c>0105 pll-c<0105 a||.c>0,05
pi<>0,05 pii>0,05 ay->0,05
pun>0,05 pun<0,05 ai.i>0,05

Notes: 1. p— accuracy of the difference between the indicators of groups and sub-groups;

2. m — main group of patients with COPD;
3. II, Il - COPD stages;
4. ¢ — control group;

5.* — accuracy of the difference (p<0,05) after one year of treatment comparing to the stage of entering the study;
7. — accuracy of the difference (p<0,01) after one year of treatment comparing to the stage of entering the study;
7.# — accuracy of the difference (p<0,001) after one year of treatment comparing to the stage of entering the study.

The F level in patients with COPD group-wide on the
stage of their entering the study only tended to increase
comparing to its level in apparently healthy individuals.
Furthermore, if in patients with stage Il of the disease the
indicator did not differ from the indicator of the control
group, in patients with stage Il it was higher in a statisti-
cally-valid way.

After one year of treatment, the F level both group-
wide and in sub-group of patients with stage Ill of the
disease decreased in a statistically-valid way and
reached the level of the control group. At the same time,
in patients with stage Il of COPD it decreased accurately,
as well, but with this it became even lower than in healthy
individuals (see Table 2).

The HA level in patients with COPD (both group-wide
and in sub-groups concerning stages of the disease) on
the stage of their entering the study was twice as high as
that in healthy individuals (see Table 1).

After a year of the adequate treatment, the HA levels
both in the whole group and in sub-groups decreased in
a statistically-valid way (almost two times) and reached
the control level (see Table 2).

Thus, regardless of the fact that COPD is at present
recognized as a disease characterized by the persistent
chronic systemic inflammation, upon the long-term ade-
quate pharmaceutical treatment it is possible to achieve
normalization of numerous indicators of inflammation and
stabilization of pathological process.

Conclusions

1. Under the inadequate (as for the stage of COPD)
pharmaceutical treatment of patients, the distinctiveness
in them of the chronic systemic inflammation, especially
after the C-RP level, is quite essential and more signifi-
cant in the individuals with severe bronchial obstruction.
All patients with COPD, regardless of the disease stage,
also reveal enhancement of processes of fibrosis, which
is reflected in significant increase in the HA level.

2. Long-term (throughout one year) pharmaceutical
therapy of patients with COPD leads to normalization in
them of both systemic inflammation indicators (C-RP, F)
and fibrosis indicator (HA), which witnesses to a real
possibility of stabilization of pathological changes in this
category of patients as well as retardation of formation of
irreversible manifestations of bronchial obstruction.
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