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BIIJAJTEHI EOEKTHA BIUINBY IOHI3YIOYOI'O
BUITPOMIHIOBAHHS HA ®YHKIIIOHAJIbHU CTAH
BPOHXOJIETEHEBOI CUCTEMM Y XBOPUX HA XO03J1
YUYACHUKIB JIKBIJALIIT HACJIAKIB ABAPII HA YAEC

MeToto focnigkeHHs 6yno BU3HAYUTM eheKTW BNAUBY i10Hi3y04Oro BUNPOMiHIOBAHHSA Ha (YHKLiOHaNbHUIA CTaH OpOH-
X0JlereHeBOoi CMCTEMM B yYaCHUMKIB NiKBigauii Hacniakie aBapii Ha YAEC, XBopux Ha XpOHiYHe 06CTPYKTUBHE 3aXBOPIO-
BaHHA nereHb (X03J1) y BigaaneHomy nicnaasapitHomy nepiogi.
Marepianu Ta meToau AOCNIAKEHHA: NPOBEAEHO BUBYEHHA (DYHKLIOHANbHUX XapaKTepUCTUK y 272 nauieHTis — 197
yyacHukiB JIHA 3 no3amu onpomiHeHHs Bif 25 0o 988 M38B, 75 — rpynu HO30/10MYHOTO KOHTPOIO Ta 20 30pOBHKX OCib.
Pe3ynbTati Ta BUCHOBKM. [1s y4acHUKiB NikBigauii Hacnigkie aBapii Ha YAEC, onpomiHeHnx B fo3ax 6inbwe 500
M3B, AOBEAEHA [030Ba 3aJeXKHICTb MiX NMOKa3HMKaMKU PecnipaTopHoi (yHKLiT i [03010 ONPOMiHEHHS, WO NiaTBEPA-
KYETbCA LA LUMX XBOPUX, B MOPIBHAHHI 3 ONpoMiHeHUMU Y f03ax MeHwWwe 500 M3B i HO30/10MYHOTO KOHTPOJIO, AOC-
TOBipHUM 3HMXKeHHAM nokasHukis VC [(76,3 + 8,5); (82,4 + 8,5) i (82,7 + 8,1) %, BignosigHo, p < 0,05], FVC [(78,2 =
8,3); (843 +79)1(86,1+9,7) %, p<0,05], FEF 50 [(26,1 + 11,5); (32,6 + 10,6) i (32,1 + 12,7) %, p <0, 05] i FEF 75
[(23,8+8,1); (27,8 +9,3)1 (27,6 +9,2) %, p <0,05]. Lle y KoMnneKci 3i 3HMKEHHAM ANY3iiHOT CTPOMOXHOCTI NereHb
npu go3ax, 6inbwmx 3a 500 M3B, CBIAYNTL NPO GiNbl BaXKi pecnipaTopHi NOpYLWeHHS.
Knio4oBi cnoBa: xpoHiuHe 06CTPYKTUBHE 3aXBOPIOBAHHA IereHb, BEHTUAALiHA DYHKLIA NereHb, ioHi3yloya pagialis,
aBapis Ha YopHobunbebkiii AEC.
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Late effects of ionizing radiation on functional status of bronchopulmonary
system in COPD patients among the clean-up workers of the Chornobyl
NPP accident

The objective of the study was to determine the effects of ionizing radiation on the functional condition of the
bronchopulmonary system in clean-up workers of Chornobyl NPP patients with COPD in a remote post-emergency
period.

Materials and methods. The study of functional characteristics was carried out in 272 patients — 197 clean-up
workers of Chornobyl NPP accident (ChNPPA) with radiation exposure from 25 to 988 mSv; 75 - group of nosologi-
cal control and 20 healthy persons.
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Results and conclusions. For the clean-up workers of Chornobyl NPP with exposure doses over 500 mSv demonstrat-
ed correlation between respiratory function parameters and dose which is confirmed for these patients, compared
with irradiated in doses less than 500 mSv and nosology control, a significant decreasing of VC (76,3 + 8,5%, 82,4 +
8,5% and 82,7 + 8,1% accordingly, p <0,05), FVC (78,2 + 8,3%, 84,3 + 7,9% 1 86,1 + 9,7%, p <0,05), FEF 50 (26,1 + 11,5%,
32,6 +10,6% 1 32,1+ 12,7%, p <0, 05) i FEF 75 (23,8 + 8,1%, 27,8 + 9,3% i 27,6 + 9,2%, p <0,05). These changers com-
bined with decrease in lung diffusion capacity in cases more than 500 mSv, and indicate severe respiratory disor-
ders in patients with COPD among clean-up workers of ChNPPA.

Key words: chronic obstructive pulmonary disease, ventilation function of the lungs, ionizing radiation, Chornobyl

NPP accident.
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YopHoOUIbCHKA Tparenis, Bil IKOI MUHYIO Oinblie 28
pOKiB, cTajla HaliOLIBIIOK TEXHOTEHHOIO €KOJOTIYHOIO
KaTtacTpodolo B iCTOpil JIOACTBA, HACIIIKM SKOI MPO-
JMIOBXYIOTh BIUIMBATU Ha XUTTS ¥ 3M0POB’SI HACEJIECHHS.
Onniero 3 ocoonumBocteit aBapii Ha YAEC 0yno Hagxon-
>K€HHS B HAaBKOJIMIITHE CEPEIOBUIIIE i PO3MOBCIOIKEHHS
MOBITPSTHO-ITMJIOBUMHK TIOTOKAMK BEJIETEHCHKOI KiJlb-
KOCTi palioaKTUBHUX PEUYOBUH, 110 CIIPUYMHSIINA 30B-
HIIlIHE i BHYTPIIITHE ONTPOMiHEHHS (B MeEpIIy Yepry, iHra-
JISILUIMHUM TUISIXOM) B MaJIMX J03aX BEJIMKUX KOHTHH-
reHTiB HaceaeHHd [1, 4, 6]. 3a pe3yabTaTaMu emigeMio-
JIOTIYHMX JOCJiIKEeHb B YYaCHMKIB JIiKBifallii HACTiaKiB
apapii (JIHA) na YAEC y BigmaneHomy nepiofi BUsBe-
HE 3pOCTaHHS 3aXBOPIOBaHb OPraHiB AWXaHHS, 30KpeMa
XpOHiYHE OOCTPYKTUBHE 3aXxBOproBaHHs JiereHb (XO3JI),
sIKe € BaXXJIMBUM YMHHMKOM 3aXBOPIOBAHOCTI Ta CMEPT-
HOCTi B YChOMY CBITi, 11O TIPU3BOIUTHL IO 3POCTAIOUNX
€KOHOMIUYHHUX i collialbHUX BTpar [7].

3rifHO 3 OLlIHKAMW MIiXHapOJHOTO €KCIIEPTHOIro
nocrmimkeraHs “The Global Health Risk”, XO3JI, o y
1990 pouii 3aiimMaio 1I0CTe Miclie cepel IMIPOBITHUX YMH-
HUKiB cMepTi, 10 2020 poKy Bulie Ha TPETE MICII€ Y CBITi
[14]. OuikyeTbCcs moaaabllIe 3pOCTaHHS 3aXBOPIOBAHOCTI
Ta po3noBciomkeHocTi XO3JI, 3HauHOI0 MipoIo 3a paxy-
HOK TTOCTapiHHS MOITYJISILIi.

BusHaueHHs1 Ta OlliHKa OCOOJIMBOCTEN MOPYIIEHb
(yHKIIii 30BHIIIHBOrO OMXaHHSI €BPOIEHCHKOI IOMy-
mauii xsopux Ha XO3JI mpoBommiaoch, 3me0iNbIIOTO,
€BporneicbK1UM pecItipaTOpHUM ToBapucTBoM [13].

HesBaxkaouun Ha BEJIUKUI 0OCST MTPOBEACHUX B MOIIe-
peoHi POKU AOCHiIXKEHb, HE3’SCOBAHUM 3aJIMIIAETHCS
MUATAHHS 3aJIEXKHOCTI KITiHIKO-(PYHKIIIOHAJILHOTO CTaHy
JIeTeHb BiJl 103U OIIPOMiHEHHSI.

META JOCJIIJI2ZKEHHA

Bu3znauntn eekTH BIUIMBY i0HI3YIOUOTO BUIIPOMIiHIO-
BaHHS Ha (DyHKIiOHAJBHUI CTaH OPOHXOJIETeHEBOI CHC-
TEMU B YYaCHMKIB JiKBifallii HacainkiB aBapii Ha HAEC,
xBopux Ha XO3JI, y BigmaaeHoMy TiciasiaBapiiHOMy
rnepioi.

The Chornobyl tragedy, from which has passed
more than 28 years, was the largest technogenic
environmental disaster in history, whose conse-
quences continue to influence the lives and health
of the people. One of the features of the Chornobyl
accident was incoming to the environment and
dissemination by the airborne dust streams giant
amounts of radioactive substances, causing the
small doses of the external and internal
exposure(primarily by inhalation), for large groups
of the population [1, 4, 6]. Based on the results of
epidemiological studies for the clean-up workers
of Chornobyl NPP in the remote period, revealed
increasing of respiratory diseases, including
chronic obstructive pulmonary disease (COPD),
which is an important factor of morbidity and
mortality worldwide, resulting in increasing eco-
nomic and social losses [7].

According to estimates by international expert
research “The Global Health Risk”, COPD,
which in 1990 occupied the sixth place among the
leading factors of death, and by 2020, will come in
third place in the world [14]. Expected to further
increased morbidity and prevalence of COPD,
mostly due to aging of the population.

Definition and assessment features disorders of
respiratory function of COPD patients of the
European population was mostly conducted by the
European Respiratory Society [13].

Despite the large amount of studies in previous
years, dependence of clinical and functional status
of the lung and exposure dose is the outstanding
issue.

OBJECTIVE

The study objective was to determine the effects of
ionizing radiation on the functional condition of
the bronchopulmonary system in clean-up work-
ers of Chornobyl NPP with COPD in a remote
post-emergency period.
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MATEPIAJIN TA METOJIU JOCILI2KEHHA
Brnponosx 2008—2013 pokiB Ha 0a3i BigaiJieHHS
pamialiifHO1 MyJIbMOHOJIOrII, MpOBeAcHEe IOPiBHSJIbHE
JOCIiI;KeHHST CTaHy OPOHXO0JIeTeHeBOi CUCTeMU 272 XBO-
pux Ha XO3JI. OcHOBHY Ipyny ckiaau 197 xBopux Ha
XO3JI yyacHuKiB JikBigawii HacaiakiB aBapii Ha HAEC
y KBiTHi-XKOBTHi 1986 poKy, onpoMiHeHUX B Aiana3oHi
no3 Bim 25 mo 988 m3B, 10 cKilaay sSIKOI YBiMILIM ABi
niarpynu: nepma — yyacHuku JIHA 3 nozamu onpomi-
HeHHs MeHire 500 M3B (136 ocib), Ta Apyra — ydaCHUKU
JIHA, onipoMiHeni B mo3ax nmoHaza 500 m3B (61 ocoba).

Ipyny nmopiBHssHHS cknanu 75 xBopux Ha XO3JI, sgki
3a3Hajiy BIUIMBY iOHi3ylOUOro BUITPOMiHIOBAaHHSI B Me-
JKax IIPUPOTHOTO (POHY.

Bci naiieHTH npoxoausii 00CTEXKEHHSI i BKIIOYAIUCh Y
JOCTiIKEeHHS TTiCIsI MiamMcaHHs 1ToiH(pOpMOBaHOI 3TrOIu.

Bik obctexeHux OyB CIIBCTAaBHUM B Ipynax AOCHTia-
KeHHsI: 115 ydacHukiB JIHA BiH ctaHOBUB Bing 45 1o 75
pOKiB, cepenHiii Bik (62,1 £ 4,4) pokiB, 1151 NaLiEHTIB
rpynu Ho3oJjoriuHoro KoHntpoito (H3K) — Bin 38 mo 75
POKiB, cepenHiii Bik (63,2 + 5,9) pokis. OTke, cepenHiit
BiK 0OCTEeXEHUX IMAali€HTIB CYTTEBO HE Bifapi3HsBcs. Bci
obcTexxeHi Oy yotoBivoi craTi. CTax MmayiHHSI B MUHY-
JloMy abo Ha MOMEHT obOcTexXeHHs 10 mayko-pokiB i
oinbiie. Bei xBopi Oynu y (asi crabinbHOro mepeoiry
XO3JI (He meH1Ie 4 TUXKHIB ITiC/as1 3aBEpIUEHHS MOIIe-
PEIHBOTO 3aTOCTPEHHS).

B nocnimkeHHsT He BKJIIOYAIMCS IalliEHTU 3 3arocT-
peHHsaM XO3JI, TSKKOI0 CyMyTHBOIO MAaTOJIOTI€I0 Ta OH-
KOJIOTi4YHi XBOpi.

Bepudikaiito miarnozy XO3JI mpoBoauan 3rifHoO 3
Hakazom MO3 Ykpainu Ne 128 Bin 19.03.2007 p., ki1a-
cudikauieo i pekomeHgauiasMu MixXHapOIHOTO KOH-
cencycy 3 XO3J (B 1. u. FEVI < 80 % micasa npuitomy
Oponxoiituka Ha Tiai crmiBBimHomeHHs FEV1/FVC <
70 %) [12].

ITporpama myJbMOHOJIOTIYHOTO OOCTEXKEHHS BKJIIOYa-
Jla JOCHiIXeHHS (QYHKIiOHAJbHUX JIETEHEBUX TECTiB
(cmiporpadist, 6ominmmern3morpadis, audysiiiHa crpo-
MOXHICTb JIeTeHb). YCi JOCHimKeHHsI Oyau TpoBeAcHi
3rifHo 3 KpuTepismu sskocti ERS ta ATS [§—11].

BuBYeHHS BeHTUISILLIHOT (DyHKIIii JIeTreHb IMTPOBOIUIOCH
3a gomomorolo amapaty “MasterScreen Body/Diffusion”
BupoOHuLTBa “Viasys Health Care” (DPI') 3 BuMiproBaH-
HSIM 00’€MHMX Ta IIBUAKICHUX MOKA3HMKIB IMOTOKY MOBIT-
psl, 110 BUAMXAETbCS, Ta IUPY3iiiHOI CIPOMOXKHOCTI Jie-
reHb METOJ0M OJMHOUYHOIO BAUXY. AHAJi3yBaIMCh MOKa3-
Huku FEF25-75 makcuManbHi IIBUIKOCTI BUAMXY Ha PiB-
Hi Buauxy 25, 50 Ta 75% ®XKEJI, VC — XUTTEBA EMHICTH
JlereHb, €B1 — eMHicTb Bauxy, TLC — 3arajgbHa €MHiCTh
neredb, 30 — 3ammmkoBuit 00’eM, IT — inmeke TudHo

MATERIALS AND METHODS

During 2008—2013 years on the basis of Radiation
Pulmonology department a comparative study of the
bronchopulmonary system for 272 patients with
COPD was conducted. The main group consisted of
197 COPD patients, clean-up workers of Chornobyl
NPP in April and October 1986 exposed in the range
from 25 mSv to 988 mSv. This group was divided
into two subgroups: the first one — with doses below
500 mSv (136 people), and second one — persons,
exposed at doses above 500 mSv (61 person).

Comparison group consisted of 75 COPD
patients who were exposed to ionizing radiation
within the natural background.

All patients were examined and included in the
study after signing informed consent.

Surveyed age was comparable in the groups of
the study: for clean-up workers of Chornobyl NPP
it ranged from 45 to 75 years, mean age (62.1 £
4.4) years for patients in the nosology control
group — from 38 to 75 years, mean age (632 +5.9)
years. Thus, the average age of patients studied,
was not significantly different. All examined were
male. Smoking status in the past or at the time of
the examination was 10 — pack years or more. All
patients were in a stable phase of COPD (at least 4
weeks after the previous exacerbation).

Patients with acute exacerbation of COPD,
severe concomitant diseases and cancer patients
were excluded from the study.

Verification of the COPD was performed accord-
ing to the Order of the Ministry of Health of Ukraine
No 128 from 19.03.2007, classifications and recom-
mendations of the International Consensus on
COPD (including FEV1 <80% after bronchodila-
tors to background ratio of FEV1 / FVC <70%) [12].

The program included pulmonary function lung
tests examinations (spirography, bodipletyzmoh-
raphy, diffusion ability of the lungs). All studies
were performed according to quality criteria ERS
and ATS [8—11].

Lung function ventilation study was carried out
using the “MasterScreen Body / Diffusion” pro-
duction “Viasys Health Care” (Germany) with the
volume and speed measurements of exhaled air,
and diffusion ability of the lungs by a single breath.
We analyzed the indicators FEF25-75 maximum
expiratory flow rate at the level of expiratory flow
25, 50 and 75% of FVC, VC vital capacity, inspira-
tory capacity IC, TLC total lung capacity, with the
RV residual volume, ratio of FEV1 / FVC, FEVI
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(FEV1/FVC, %), FEV1 — 06’eM ¢opcoBaHOTO BUAMXY 32
1 cex, ERV — pesepBHuii 06’eM Bunnxy, FVC — opcona-
Ha XUTTEBA EMHICTb JiereHb, DLco — audysiitHa pyHKIIis
nereHb, ITGV — BHYTpillTHbOIPYIHUI TUCK MOBITPSI.

PE3VYJIBTATU TA OBT'OBOPEHHS

Hait6inemry minrpyny cknanu xBopi Ha XO3JI 11 cTyme-
HST TSDKKOCTI B OCHOBHIM Ta KOHTPOJIbHIN Trpynax (46,7
ta 48 %, BinnoBinHo). KinbkicTh xBopux Ha XO3JI I cT.
ckinaganu 13,7 % B ocHoBHiil Ta 16,0 % — B KOHT-
posbHiit rpymi, xBopux Ha XO3JI 111 ct. — 27,4 T2 25,3%,
BinnosigHo, xBopux Ha XO3JI IV ct. — 12,2 1a 10,7%,
BinmoBigHo. Posmoxin xBopux Ha XO3JI 3a cTtyneHem
TSKKOCTI 3aXBOPIOBaHHSI, HaBeIeHUIA Ha puc. 1, cBia-
YUTb MPO BiACYTHICTh CTATUCTUYHO MiATBEPIKEHUX Bijl-
MiHHOCTEM MiX I'pyIlaMM CITOCTEPEsKEeHHSI.

ITpu pocnigkeHHi OCHOBHUX MOKAa3HUKIB KPUBOI “T0-
TiK-00’€M”, 3HMKEHHSI SIKMX € KPUTEPiEM OOCTPYyKIIil
IMXaJIbHUX IIUISAXiB, HE BCTAHOBJIEHO IOCTOBIpHUX
BimMiHHOCTel MixX rpynolo ydacHukiB JIHA na YAEC Tta
rpyrnoro H3K 3a BciMa 06’eMHUMU Ta IIBUAKICHUMU ITO-
Ka3HMKaMM, IO 3arajioM ITiITBEepIKYIOTh TSDKKICTh ITIe-
pebiry XO3JI, okpim gocToBipHO HIKYMX 3Ha4YeHb FEF
75 y BincoTKax Bil HaJleXXHUX B Tpymi xBopux Ha XO3J1
yuacHuKiB JIHA y mopiBHsIHHI 3 rpynoro H3K (ta6u. 1).
IIi pe3ynbraTd cHiBOagalTh 3 JaHUMHU MOMEpeaHiX
TOCIiIKeHb [2—5].

Hamu npoBeneHo aHali3 CTPYKTYPU pecIlipaTOPHUX
nopyiieHb B yuacHukiB JIHA, ski xBopitoTe Ha XO3JI,
Ta rpynu H3K 3a 1oromMorowo cydyacHUX METO/IiB OLIiIHKU
(YyHKIIOHATBLHOTO CTaHy JIETeHb (Ta0I. 2).

Bci mauienTu 3 XO3J1 Manu BeHTUISILiAHI OPYILIEH-
Hsl 32 OOCTPYKTUBHUM TUNIOM (3HUKeHHs1 FEVI Hukue
70 %, miciasa mpuiiomy Oponxojituka). Ilpote, mopy-
IIICHHS CIIiBBIIHOIIEHHS JIereHeBUX O0'eMiB, a caMe

forced expiratory volume in 1 sec, ERV expiratory
residual volume, FVC forced vital capacity, DLco
diffusion lung function, ITGV intra thoracic gas
volume.

RESULTS AND DISCUSSION

The largest subgroup consisted of patients with
COPD II in primary and control group (46.7 and
48 % accordingly). Number of patients with
COPD I was 13.7 % in main and 16.0 % — in the
control group, patients with COPD I11. — 27.4 %
and 25.3 %, accordingly, patients with COPD IV —
12.2 % and 10.7 %, accordingly. Distribution by
the severity of COPD, shown in Fig. 1, indicates
to no statistically significant differences between
groups.

In the main parameters of the curve “flow —
volume”, which is the criteria of airway obstruc-
tion, there is no significant differences between
the main and nosology control group, in volume
and speed indicators, it is generally confirming
the severity of COPD except significantly lower
FEF 75 values as a percentage of the best
(Table 1) in COPD clean-up workers of Chorno-
byl NPP in comparison with nosology control
group. These results are consistent with previous
studies [2—5].

The patterns of respiratory disorders in clean-
up workers with COPD and nosology control
group using modern assessment methods of the
lungs functional state was analyzed (Table 2).

All patients with COPD had an embarrassment
of lung ventilation of obstructive type (reduced
FEV1 below 70% after administration bron-
chodilators). However, violation of the ratio of
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X031 1 cTr/COPDI

X03/1 1l ct/COPDII

XO03J1 llict / COPD Il X03J1 IVeT1/ COPD IV

I XBopi Ha X031 yyacHukmu JIHA Ha YAEC / Clean-up workers with COPD
I Hosonoriynuit koHTponb/ Nosology control

PucyHOK 1. Po3nogin xeopux 0CHOBHOi rpynu Ta HO30/10rYHOr0 KOHTPOJIIO 3a cTyneHeM TaxKocTi X03J1

Figure 1. The distribution of the COPD severity of the patients control and nosology group
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Ta6auusa 1

Xapakrepuctuka cniporpaciyHux nokasHukiB y xsopux Ha X03J1 yuacHukis JIHA na YAEC Ta oci6 Ho3onoriuHoro

KoHTponio (M + SD)
Table 1

Spirography characteristics in COPD clean-up workers of Chornobyl NPP and nosology control (M + SD)

Moka3uukn ®3[, 3HaveHHs B rpynax cnocrepexeHHsi xeopux Ha XO3J1

Lung function The values in the observation group of patients with COPD

parameters yyacHuku JIHA / clean-up workers (n = 197) HO30/10ri4YHMIA KOHTPONb / nosology control (n = 75)
abc. / absolute levels % Big, HanexHux / % of proper abc. / absolute levels % Big, HanexHux / % of proper

\VC (/) 3404 80,9 £8,7 3,606 82,7+ 8,1

FVC (n/1) 3,2+0,6 83,694 3,305 86,1 +9,7

FEV1 (n/c/ I/s) 1,807 59,1 +76 20+0,8 61,1+ 8,8

FEV1/FVC 56,8 £7,8 58584

FEF 25 (n/c/ I/s) 2,6+ 0,9 39,2+73 25+1,0 38,2+82

FEF 50 (n/c/ I/s) 1,3£0,5 29,9+ 10,8 1,4+0,6 31,2+ 12,7

FEF 75 (n/c/ 1/s) 0,5+0,2* 25,2 + 8,3* 0,6 +0,2 276+9,2

[MpuMiTka. * — CTATUCTUYHO NiATBEPXEHI BIAMIHHOCTI y rpynax cnoctepexenHs, p < 0,05.
Note. * — statistically confirmed differences in the groups of observations, p < 0.05.

RV/TLC (3anuiikoBuii o0'eM / 3arajibHa €MHICTb Jie-
reunb), ITGV/TLC (BHyTpimHiii 00'eM NOBITPS B
TPYIHIN KJIiTHI / 3arajilbHa €MHICTD JIeTeHb), OyJIK JOC-
TOBipHO BUIIIMMHA y xBopux Ha XO3JI, gxi 6panm ygacTtb
y JikBigaiii HachigkiB aBapii Ha YAEC, 1o cBimuuTh
MpO HASBHICTh Oilblle BUpaXKeHOI JIETEHEeBOI TilepiH-
Gasuii y 1miei kaTeropii XBOpux.

3a pesynbratTaMu OomirieTm3morpadii y XBopux Ha
XO3JI yyacnukiB JIHA Ha YAEC nopiBHSIHO 3 HO30-
JIOTIYHUM KOHTPOJEM CIIOCTEPIirajioch 3Ha4HE ITOpY-
IIeHHd CIiBBITHOIIIEHHS JIETeHEBMUX 00'€MIB 3a paXyHOK
nmoctoBipHO Buioro piBHA RV, ITGV ta ERV (qus. Ta0t.
3), 1110 CBiIYMIIO PO OiJIBII BUPaXKEHi pecItipaTopHi mo-
PYILIEHHSI B OCHOBHIl TPYITi XBOPUX BHACJIAOK JIereHe-
BOI TinepiH@JsLii Ta eMdizeMu JiereHb.

Ta6nuusa 2

lung volumes, such as RV/TLC (residual volume /
total lung capacity), ITGV/TLC (intra thoracic
gas volume / total lung capacity) were significant-
ly higher for patients with COPD who participat-
ed in the aftermath of the accident, which is indi-
cating more severe lung hyperinflation in these
patients.

There was a significant violation of the correla-
tion of lung volumes due to significantly higher
levels of RV, ITGV and ERYV (see Table 3) by bod-
ipletyzmohraphy results in COPD clean-up work-
ers of Chornobyl NPP compared to nosology con-
trol, that indicating more pronounced respiratory
disorders in main group patients due to pulmonary
hyperinflation and emphysema.

CTpyKTypa pecnipatopHux nopyiueHb y xsopux Ha X03J1 yyacHukis JIHA Ha YAEC 1a rpynu HO30N10rYHOrO KOHTPONIO

Table 2

Respiratory disorders structure in COPD clean-up workers of Chornobyl NPP and nosology control

Bup pecnipatopHux nopyweHb

Xeopi Ha XO3J1 aGc. (%) / COPD patient's abs (%)

Type of respiratory violations yuacHukm JIHA HO30JI0F4YHNI KOHTPONb
clean-up workers nosology control

MopyLieHHst BPOHXianbHOI MPOXIAHOCTI 32 06CTPykTMBHUM TUNoM (FEV1 < 70 %) 197 (100,0) 75 (100,0)

Decreased airway conductance i.e. airway obstruction (FEV1 < 70 %)

MopywweHHs cniBBigHOWEHHs nerexesux 06’emis: RV/TLC, ITGV/TLC (> 120 %) 159 (80,7)* 42 (56,0)

Abnormal ratios of lung volumes RV/TLC, ITGV/TLC (> 120 %)

MopywierHst andyaiHoi dyHKLT nereHb (DLco < 80 %) 123 (62,4)* 37 (49,3)

Abnormal diffuse lung function (DLco < 80%)

lMpumitka. * — CTATUCTUYHO NIATBEPAXEHI BIAMIHHOCTI y rpynax criocTepexeHHs, p < 0,05.
Note. * — statistically confirmed differences in the groups of observations, p < 0.05.
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XapaktepucTuka nokasHukiB 6opinnetusmorpadii Ta aucysHoi cnpomoxHocTi nereHb y xBopux Ha X03J1
yuacHukis JIHA na YAEC 1a rpynu Ho3onoriyHoro KoHTponio (M + SD)

Table 3

Characteristic of the bodipletyzmography and lung diffusion ability parameters in COPD clean-up workers of

Chornobyl NPP and nosology control (M + SD)

MokasHuku 3HauyeHHs B rpynax cnocrepexeHHs / values in the observation group
Parameters yuacHuku JIHA / clean-up workers (n = 197) HO30J10riYHMIA KOHTPONb / nosology control (n = 75)
abe. / absolute levels % i HanexHux / % of proper abc. / absolute levels % Bip HanexHux / % of proper

ERV, n (L) 0,9+0,3* 78,6 £ 15,1* 0,8+0,4 74,1 + 16,8

IC, n (L) 26+0,7 87,8 £15.2 25+08 87,2+ 20,8

ITGV, n (L) 47+13* 133,7 + 28,6* 42+12 124,4 + 26,9

RV, n (L) 38+1,2* 161,1 £ 35,5* 34+11 150,4 + 38,2

TLC, n (L) 72+16 107,5+21,8 69+17 106,8 = 15,9

DLco, mmonb/xs/kMa (mmol/min/kPa) 6,8 +1,8* 73,0 £ 15,8* 74+24 784 £17,0

lMpumitka. * — CTATUCTUYHO NIATBEPAXEHI BIAMIHHOCTI y rpynax criocTepexeHts, p < 0,05.
Note. * — statistically confirmed differences in the groups of observations, p < 0.05.

Jrg yaacuukiB JIHA na HAEC, xBopux Ha XO3JI, Ta-
KOX OYB IOCTOBipHO HIXYMM B MOpiBHAHHI 3 H3K
piBeHb DLco, 1110 CBiAUMTh Mpo OUTBII BUPAKEHi CKITe-
POTUYHI 3MiHM B ajJbBeOJIO-KAIiIIPHUX MeMOpaHax y
XBOPUX OCHOBHOI IpYIIHN.

TakuM 4YMHOM, BUSIBJIEHO, 110 JaHUX pe3yJbTaTiB
crniporpadii y xsopux Ha XO3JI B yuacHukiB JIHA Ha
YAEC HeaocTaTHbBO AJ1s MTOBHOI OLIHKU CTYMEHS TSIK-
KOCTi 3axBOpPIOBaHHSI Ta MHPU3HAYEHHSI KOPEKTHOTO
nikyBaHHs. [IpoBeneHHs OoxpinneTusmorpadii Ta au-
(y3iftHoi PyHKIIiT JereHb METOIOM OJMHOYHOTO BIM-
XY, JTO3BOJIMJIO 3HAYHO JOIOBHUTHM JaHi cIipoMmeTrpii
Ta BUSIBUTU CYTTEBI BiAMiHHOCTiI y BMpPa3HOCTi ypa-
KeHHs nereHb B yuacHukiB JIHA na YAEC nopiBHS-
Ho 3 H3K.

ITpoBeneHuit mogaablIMii aHaTi3 3aJIEXKHOCTI MOKa3-
HUKIiB (PYHKIIOHAJIBbHUX JETreHeBUX TECTiB BiJ IO3M
i0OHi3yI0YOTO BUIPOMIiHIOBAHHSI JO3BOJUB BUSIBUTHU
HACTYITHI OCOOJIMBOCTi: BCTAHOBJE€HO JOCTOBIpHE 3HU-
keHHs noka3HukiB VC ta FVC y yuacHukiB JIHA, or-
poMiHeHUX B iHTepBami o3 Oinbire 500 M3B, IK 1O
BiZHOIIEHHIO 10 MOKAa3HUKIB Ipynu ydyacHukiB JIHA,
onpoMmiHeHux y go3dax meHme 500 m3B, Tak i H3K.
FEF 25 B ocHoBHuX rpynax Ta rpyni H3K He Binpi3Hs-
mmcs, Toni 9k FEF 50 ta FEF 75 Oyau BiporimHo HIXK-
yuMu BigHocHo rpynu H3K. IIpu mpoMy mokasHUK
FEF 75 Takox OyB JOCTOBIpHO HMXYe B TPYIli OII-
poMiHeHux y go3ax oinbiie 500 m3B. ITokaznuk FEV1
CYTTEBO HE BiIPi3HSIBCS MiX IpynaMu ydyacHukiB JIHA
Ta rpynoto H3K.

Otxe, Ha BiAMiHY Bil JaHWUX, OTPUMaHUX MPU aHaJi3i
PiBHS COipOMETPUYHMX MOKA3HUKIB (Taba. 1), Ta 1aHUX,
OTPUMAaHUX B MUHYJIOMY, IPY YpaxyBaHHi J03M OIIPOMi-

DLco was also significantly lower for the COPD
clean-up workers of Chornobyl NPP compared to
the nosology group, that is indicated more pro-
nounced sclerotic changes in the alveolar-capillary
membrane in the main group.

Therefore, it was shown that in COPD clean-up
workers of Chornobyl NPP spirography is not
enough for complete assessment of the disease
severity and appointing the correct treatment.
Conducting bodipletyzmohraphy and diffuse
function of the lungs using a single breath, allowed
to extend considerably spirometry data and detect
significant differences in the lung damage severity
in clean-up workers of Chornobyl NPP vs. the
nosology control.

Conducted further analysis of the dependence
of lung function tests and the exposure dose,
revealed the following features: significant decline
were found in VC and FVC in clean-up workers
exposed in the range of doses over 500 mSyv, both
in relation to indicators of clean-up workers
exposed in doses less than 500 mSv as and nosol-
ogy control group. FEF 25 in the main and the
nosology control group did not differ, whereas
FEF 50 and FEF 75 were significantly lower rela-
tive to the nosology control group. Also FEF 75
was significantly lower in the group exposed to
doses of 500 mSv. FEV1 were not significantly dif-
ferent between the main and nosology control
group.

So in contrast to the data obtained of the spiro-
metric parameters analysis (Table 1), and data
obtained in the past, were found significant differ-
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Xapakrepuctuka ®3]] xeopux Ha X03J1, aKi 3a3Hanu BNAUBY iOHi3YI0YOro BUNPOMiHIOBAHHA B 3aJ1@}KHOCTI Bif

Ao3u onpomiHeHHa (M x SD)
Table 4

Lung function characteristics in COPD patients exposed to ionizing radiation, depending on the exposure

dose (M + SD)

Moka3Hukm Moka3xuku B rpynax cnocrepexenHs (M + SD) / values in the observation groups (M + SD)
Parameters HO30M0ri4HUI KOHTPOSb yyacHuku JIHA / clean-up workers
nosology control 3 posamm < 500 m3e 3 posamm > 500 m3e
(n=75) exposure dose < 500 mSv exposure dose > 500 mSv
(n=136) (n=61)
VC, n (L) 82,7+ 8,1 82,4+85 76,3 = 8,5**
RVC, n (L) 86,1 £ 9,7 843+79 78,2 + 8,3**
FEV1, n/c (L/s) 61,188 60,4 + 6,3 58,6 +7,3
FEV1/FVC 58,5+ 8,4 57,3+83 56,1 +7,9
FEF 25, n/c (L/s) 38,2+6,3 40,2+ 8,3 36,5+7,8
FEF 50, n/c (L/s) 31,2+127 32,6 £ 10,6 26,1 = 11,5%
FEF 75, n/c (L/s) 276+92 27,8+93 23,8+ 8,1*

IMpumiTka. * — CTATUCTMYHO NIATBEPAXEHI BIMIHHOCTI y rpynax yyacHukia JIHA;

# — CTATMCTUYHO MIATBEPAXEHI BIMIHHOCTI MiX rpynamu yyacHukis JIHA Ta Hozonoriynoro koHTponio; p < 0,05.

Note. * — statistically confirmed differences in the groups of clean-up workers;

# — statistically confirmed differences in the groups of clean-up workers and nosology control; p < 0.05.

HEHHsI, BCTAHOBJICHO IOCTOBiIpHi BiAMiHHOCTi, a came
sHmkeHHd nokasHukiB VC, FVC, FEF 50 ta FEF 75y
rpymi onpoMiHeHux y go3ax Oinbie 500 M3B B mopiB-
HsIHHI 3 onpoMiHeHumu 10 500 M3B Ta rpynorw H3K,
1110 CBiIYMTh MPO OiNBLI TSKKI pecIipaTOpHi MOPYILIEH-
Hs y Kateropii xBopux Ha XO3JI, ompoMiHeHUX Y BU-
mux go3ax. i maHi cBimuaTh Mpo HEOOXiAHICTh MPUIi-
JISITY Oifblile yBaru KOPUTyBaHHIO OOCTEXEHHS Ta JIiKY-
BaHHSI XBOPUX 3 OMNPOMiHEHHSIM B go3ax Oinbuie 500
M3B B aHaMHe3i.

BUCHOBKHA

1. BcTaHOBJIEHO 3aIeXXHIiCTh 3a JEIKUMU MOKa3HUKaMU
(pYHKITIOHAJIBHUX JISTCHEBMX TECTIB Ta J03010 OITPOMiHEH-
HS U1 TpyNu TallieHTiB 3 uyucia ydyacHukiB JIHA Ha
YAEC, onpoMiHeHux y po3ax nmoHan 500 mM3B, B mopiB-
HSIHHI 3 onmpoMiHeHUMU Yy no3ax MeHIe 500 M3B Ta HO30-
JIOTIYHUM KOHTPOJIEM.

2. ¥V xBopux Ha XO3JI yyachukiB JIHA na YAEC
Binm3HavaeTbes poctoBipHe 3HMKeHHS FEF 75 B mopis-
HSIHHI 3 TPYIIOI0 HO30JIOTIYHOTIO KOHTPOJIIO MPU BiACYT-
HOCTI 3MiH iHIINX 00'€MHMX Ta IIBUIKICHUX MTOKA3HUKIB
cripoMeTpii.

3. 3HayHe MNOpYIIEHHS CITiBBiIHOILIEHHS JIETEHEBUX
00'eMiB 3a paxyHOK OOCTOBIpHO BHIIOrO PiBHS 3a-
JIMIIKOBOTO 00'€MY, BHYTPIIIHLOTPYTHOT'O THCKY Ta
pe3epBHOro 00'eMy BUAMUXY CBimuaTh IMPO OibIIly BU-
paXeHiCTh peclipaTOPHUX IMOPYILIEHb BHACTIAOK Je-
reHeBoi rinepiH@Jsauii Ta emd@izeMu JereHb B OC-
HOBHii rpymi.
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ences, with the radiation dose account, such as
decline in VC, FVC, FEF 50 and FEF 75 in the
group exposed to doses over 500 mSv compared
with exposed to 500 mSv and nosology control
group, indicating a more severe respiratory disor-
ders in patients with COPD exposed to higher
doses. These data indicate that patients with radi-
ation-more than 500 mSv in history, need more
attention, correction of examination and treat-
ment.

CONCLUSIONS

1. The dependence of some parameters of lung
function tests and exposure dose for the
Chornobyl NPP accident clean-up workers
exposed to doses over 500 mSv compared with
exposed to 500 mSv and nosology control group
was estimated.

2. COPD patients — clean-up workers demon-
strate a significant decrease of FEF75 compared
to the nosology control group in the absence of
other changes in volume and speed parameters
of spirometry.

3. A significant correlation abuse of lung vo-
lumes due to significant higher level of residual
volume, intra thoracic gas pressure and expira-
tory reserve volume indicate greater severity of
respiratory disorders due to pulmonary hyperin-
flation and pulmonary emphysema in the study
group.
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4. Yacrille BUSIBJIEHHSI 03HaK MTHEBMODiOpo3y Ta emize-
MM JIeTeHb Y TOEAHAHHI 3 TOCTOBIPHO HUXXYMMM TOKa3-
HUKaMU TUy3iitHOI cripoMoxkHocTi nereHb (DLco) B
rpymi xBopux y4yacHukiB JIHA Ha YAEC cBimuaTth mipo
Oinb Tskkuit mepedir XO3JI Ta ripiiumii mporHos.
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