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Oco0eHHOCTH HMMYHHOH PeryAsiiHH y Pa0oTAaOIUX Ha NPEANPHITHH IO NPOU3BOACTBY
¢TareBOro aHTHApHAA

OBYH «®DepepasbHBII HAyqHBIH IEHTP MEAUKO-IPOPHAAKTHYECKHUX TEXHOAOTHIT YIIPABACHHS PUCKAMH 3A0POBbIO HACEACHHS >,
yA. Monactsipckas, 82, Ilepms, Poccus, 614045

BBepenne. AAsi pabOTHHKOB MPEAPUSTUN XMMUIECKON OTPACAH, 3AHATHIX B POU3BOACTBE (TAACBOIO AHTHAPHAR, XAPaK-
TepHbI MHOTOyPOBHeBble MOPPOPYHKIIHOHAABHbIE HAPYIIEHUS IIPOPHAS 3AOPOBbSI, XapaKTepU3YIOLIecs: AUCOAAAHCOM pery-
ASIIIMK OOMeHa BeljeCTB, CeHCHOMAN3AIIIeN OPTaHK3Ma, MeMOPAHOTOKCHYeCKMMHY 3 dekTamut, GOPMUPOBAHIEM BTOPUYHOTO
UMMyHOAeUIHTA.

IleAs HccA€AOBaHAS — OLiEHKA IMMYHHOTO CTAaTyca y pabOoTaIOIIUX, 3aHSITHIX HA POM3BOACTBE PTAAEBOTO AHTHAPHAL.
Marepraabl H METOABL B rpymmy HabAtopeHUS BOMAM pabodre, KOHTAKTHPYIOMmKe ¢ GTareBbIM aHTHAPHAOM (31 ueAoBek).
[pynny cpaBHeHHs COCTABHAM AAMUHICTPATUBHbIE PAGOTHHKH, He KOHTAKTHPYIOUIHe C $TareBbIM aHTHAPUAOM (23 uerose-
Ka). XUMHYecKast SKCIIO3ULUA Ha pabounX MecTax CBs3aHA C IPUCYTCTBHeM (TAAEBOTO AaHTHAPHAR — BPEAHOTO BeljecTBa
2 xaacca onacHoctr. PeHoTHIMPOBaHIE AMMOLMTOB IPOBOAUAY Ha poTouHoM ruroMerpe FACSCalibur dupmsr «Becton
Dickinson». Onpepeaenue ypous axcripeccuu pS3 u TNFR npoBopuau ¢ ucrioabsoBanueM cootsercTByromux MKAT. On-
xomapkeps (CA 19-9, K9A, TICA) onpeaeAsil C IOMOIIbIO AMMYHO(epMeHTHOTo aHaAusa. V3MeHeHue copepXkaHus criel-
HUIeCKOro K GpTareBoMy aHruApuAY IgE onpeaeAsian B aAAeprocopOeHTHOM TecTe ¢ GpepMeHTHON MeTKO¥. CTaTucTHIecKuit
aHAAU3 AAHHDIX IPOBOAMAH C HCIIOAb3OBAHHEM ITaKeTa IIPUKAAAHBIX Iporpamm Statistica 6.0. AOCTOBEPHOCTb OTAMYMIT MEXAY
IpyNIaMy CYUTaAM 3HaYMMOH mpu p<0,03.

Pe3yAbraTpl. YCTAHOBACH AOCTOBEPHBIN AePUIUT COAEPIKAHMS perienTopa KAeTouHo rubean CD9S+ oTHOCHTEABHO pede-
PEHTHOrO ypOBHSA (p<0,05). Habaropaercs AOCTOBEpHO U36bITOYHAS axcnpeccus perenropa TNFR 1o oTHOIEHHIO K HOp-
Me U K rpymite cpasHenus (B 2,5 pasa) (p<0,05). AocToBepHO MOBbIIIEH YPOBEHb IKCIPECCHU pS3 MO OTHOLIEHHIO K IPyIIIe
cpasrenus (p<0,05). Y paboTaromux rpymbl HabAIOASHUS 3aQUKCHPOBAH MOBbIIIEHHbL ypoBeHb oHkoMapkepos CA 19-9,
K3A, TICA oTHOCHTeABHO I'PYIIIIBI CPaBHEHHSA (p<0,05). YcTaHOBAGH AOCTOBEPHO MOBBIIEHHOE Copepkanue IgE crermdirae-
CKOTO K $pTareBOMy aHrHAPHUAY (IO ero MeTaboANTY $TareBOI KHCAOTE) 10 OTHOIIEHHIO K pedepeHTHOMY ypoBHIo (y 61,6%)
u rpynne cpasrenus (p<0,05). TloAydeHHbIe pe3yAbTaTl BepUHLUUPYIOT CBeACHUS HAYYHOH AMTEPATypbI O XapaKTepe BO3-
AelicTBUA (PTAAEBOTO AHTHAPUAR HA UMMYHHYIO CCTEMY, O eI0 CIIOCOGHOCTH BhI3bIBaTh arseprudeckue peaxuun (IgE cren-
uPuuecKuil K PTAACBOMY AHTUAPHAY).

3akarouenne. Takum 06pazom, y pabomHuKos, 3anHamvix Ha NPeONPUIMUL no NPou3soocmey $maresozo anaudpudd, ycmanos-
Aen docmosepro nouuxcenuvlii yposenv CD9S+, usbvimounas sxcnpeccus TNFR, pS3, CA 19-9, KOA, IICA, a maxkwe zunepnpo-
dyicyus cheyuduueckux Kk Gmaresomy aHzudpudy peazuHos, 4mo yKasviedem Ha HedoCMAMOUHOCHb UMMYHHO20 KOHMPOAUH2A 34
NPOOOANUMEALHOCTIBIO HCUSHEHHO20 YUKAA KAEMOK, a4 MAKHE He UCKAIOHAEMm PA3BUMUe AALEPIUHECKUX, AYMOUMMYHHBIX 1 OHKO-
NPOAUPEPAMUBHDIX CYEHAPUEB NPOU3BOOCTIBEHHO 00YCAOBAEHHOT NAMOAORUL.
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Introduction. Employees of the chemical industry engaged in the production of phthalic anhydride are characterized by
multi-level morphofunctional disorders of the health profile, characterized by an imbalance in the regulation of metabolism,
sensitization of the body, membranotoxic effects, and the formation of secondary immunodeficiency.

The aim of study was to assess the immune status of workers engaged in the production of phthalic anhydride.

Materials and methods. The observation group included workers in contact with phthalic anhydride (31 persons). The
comparison group consisted of administrative employees who were not in contact with phthalic anhydride (23 persons).
Chemical exposure in the workplace is associated with the presence of phthalic anhydride — a harmful substance of
hazard class 2. The full lymphocytes was performed on a flow cytometer FACSCalibur company "Becton Dickinson". The
expression level of pS3 and TNFR was determined using the corresponding MCAT. Cancer markers (CA 19-9, CEA, PSA)
were determined by enzyme immunoassay. Changes in the content of phthalic anhydride-specific IgE were determined in
an allergosorbent test with an enzyme label. The statistical analysis was performed using the software package Statistica 6.0.
The reliability of differences between the groups were considered significant at p<0.0S.

Results. A significant deficiency in the content of the CD95+ cell death receptor relative to the reference level was established
(p<0.05). There is a significant overexpression of the TNFR receptor in relation to the norm and the comparison group
(2.5 times) (p<0.05). The level of pS3 expression was significantly increased in relation to the comparison group (p<0.05).
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The observation group had an increased level of cancer markers CA 19-9, CEA, and PSA relative to the comparison group
(p<0.05). There was a significantly increased content of IgE specific to phthalic anhydride (by its metabolite phthalic acid) in
relation to the reference level (in 61.6%) and the comparison group (p<0.05). The results obtained verify the information in
the scientific literature about the nature of the effect of phthalic anhydride on the immune system, its ability to cause allergic
reactions (IgE specific to phthalic anhydride).

Conclusions. Thus, the employees employed at the phthalic anhydride production facility had significantly reduced CD95+ levels,
overexpression of TNFR, p§3, CA 19-9, CEA, PSA, as well as hyperproduction of phthalic anhydride-specific reagins, which indicates
insufficient immune control over the duration of the cell life cycle, and does not exclude the development of allergic, autoimmune, and
oncoproliferative scenarios of production-related pathology.
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Beepaenne. CaHUTapHO-TUTHEHHYECKHE YCAOBUS TPYAQ
B XMMHUYECKOH IPOMBIIIACHHOCTH CBSA3aHBI C BO3ACHCTBUEM
KOMIIAeKCa (aKTOPOB IPOPECCHOHAABHOTO PHCKA, Beayljee
3HaYeHHe CPeAr KOTOPBIX HMEIOT a9PO30AH CAOXKHOTO XHMU-
9eCKOTO COCTaBa OAHOHAIIPAaBAEHHOTO ACHCTBHS C CYMMHPY-
10ImuM 3¢ PeKTOM, a UMEHHO APOMATHYECKUE YTAEBOAOPOABI,
CTIUpTHI, aHTUAPHABL ($pTaneBble, MasenHOBbIe 1 AP.) [1].

AAst pabOTHUKOB MPEATIPUSATHUIH, IPOUBOASILIMX U IIe-
pepabaTbiBarouX 9GUpPbl GTAAEBOH KMCAOTBI, XaPAKTEPHBI
MHOTOYpOBHeBble MOP$OPYHKITMOHAABHBIE HAPYIIEHNUS, Xa-
paKTepI/ISYIOIl[I/IeCH PeI‘yAHTOprIMI/I HU3MECHCHHUAMHA 06MeHa
BelljeCTB, CCHCHOMAM3AIIIeN OPTaHI3Ma, MeMOPaHOAepHIHT-
HBIM AeficTBHeM, pOPMUPOBAHKEM BTOPUYHOTO HIMMYHOAEDHU-
LJUTa, PAHHUMH 3a60AeBaHuAMH [2].

ITpobaema coxpaHeHHs 3A0POBbsI TPYAOCIIOCOOHOTO Hace-
AeHUS TpebyeT BCeCTOPOHHETO HCCAEAOBAHIIS C IIEABIO BBISIB-
A€HHSI 0CODEHHOCTel BO3ACHCTBHS IIPOM3BOACTBEHHO CPEABI
Ha MHAMKATOPHBIE TIOKA3aTeAN PEryASTOPHBIX CHCTEM Opra-
HHU3Ma, IIPeXAE BCeTro KOMIIAPTMEHTOB CHCTeMbI IMMYHHTETA,
OIpeAeASIONIUX AAANTAIIMOHHbIM [IOTEHIAA B HeOAArOIpH-
SATHBIX YCAOBHSIX IIPOM3BOACTBEHHO cpeabt [3, 4].

ITeAp HCCA€AOBAHHS — OIeHKAa MIMMYHHOTO CTaTyca y pa-
6OTAIMMX, 3aHATHIX Ha IIPOU3BOACTBE (I)TaAeBOI‘O AHTMAPHAA.

Marepnaasr 1 MeTOABL [IpoBepeHO 06caepoBanme 54
MY>KYHH, pabOTAIOMMX Ha IIPOM3BOACTBE $TAACBOIO AHTHAPHU-
Ad. B rpymiry HabAI0A€HIIS BOLIAY PAOOTHHKHY, KOHTAKTHPYIO-
II¥e C TapaMHy | IIbIABIO PpTaAeBoro aHruapuaa (31 veaosex).
AASI CpaBHeHI/Iﬂ HUCIIOAB30BaAH FPYHHY aAMI/IHI/ICTPaTI/IBHI)IX
PabOTHHKOB, YCAOBHS PAGOTHI KOTOPBIX HCKAIOUAAY KOHTAKT
c gTanessiM anrApUAOM (23 UerOBeka).

XuMHYeckoe BO3AEHCTBHME HAa IIPOU3BOACTBE (PTaAeBO-
ro aHTMAPMAQ CBSI3AHO C HAAMYHeM BPEAHBIX BeljecTB 2 U 3
KAACCOB OIIACHOCTH — (yMapoBasi KHCAOTA, AUMETHAOEH-
30A (KCHAOA) U draneBbrit aHrHAPHA. [Ipesbimennem [TAK
XapaKTepHU3YIOTCS KOHIIEHTPAIIMH GTAACBOTO aHTHAPHAL —
2,2-6,3 mr/m® npu ITAK 1,0 Mr/M® (kaacc ycaoBuit Tpyaa
3.1-3.2). TToaToMy ycAOBHS TPyAQ OTHOCATCA K Kaaccy 3.2
IIO CTeIIeHH BPeAHOCTH U OITACHOCTH IIPOU3BOACTBEHHOH cpe-
abt (P 2.2.2006-05).

(DeHOTI/IHI/IPOBaHI/Ie AI/IM(I)OIII/ITOB HPOBOAI/IAI/I Ha HPOTO‘I-
HoM ruromerpe FACSCalibur gupmsr «Becton Dickinson> ¢
HCIIOAB30BAHIEM yHIBepcaabHOI mporpammst CellQuest.PrO.
OmpepeseHne MOMyASIIIME U CyOIOIYASIIIME AUMOLIUTOB
(CD9S5+) npoBoauAU METOAOM MeMOpPaHHOI UMMYHOAIO-
OpeCIIeHIUU C UCIIOAb30BAHMEM ITAHEAH MEeYEeHBIX MOHOKAO-
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HAABHBIX aHTHTeA K MeMOpanabsiM CD-penentopam («Becton
Dickinson»), B 061meii CAOKHOCTH 6bIAO 3aPETUCTPUPOBAHO
He Meree 10 000 coObITuit.

YpoBeHb aKCIpecCHH BHYTPHKACTOYHOIO MapKepa aIoll-
T03a pS3 u Ppaxropa Hekposa omyxosn TINFR ompepeasiau ¢
nomompbio coorsercraytomero MKAT («Becton Dickinson» )
U OAHOBPEMEHHO HMPOBOAMAH HPOIIEAYPY OTPHIIATEABHOTO
H30TUITNIECKOTO KOHTPOASL.

Mapxepsi npoaudeparusubix peaxuuit (CA 19-9, KA,
IICA) onpepeAsau C IOMOIIbI0 MMMYHO(EPMEHTHOTIO aHa-
anza («Bekrop-Becr» ).

M3smeHeHme copepaHHA CIeUPHIECKOro K GpTareBoMy
aHrHApHAY MMMYHOTAOGyAnHa Kaacca E (IgE) ompeaeasan B
aAAeprocopbeHTHOM TecTe ¢ pepMEHTHON METKOM.

CrarucTuyeckuil aHAAM3 AQHHBIX IIPOBOAHACS C HC-
IOAb30BAHMEM IIaKeTa IIPUKAAAHBIX Iporpamm Statistica
6.0. (StatSoft). AOCTOBEPHOCTD pasAMuMil OMPEAEASAACD TIO
t-xputepuio CrrropenTa. KauecrBenHbIe AaHHbIE IpeACTaBAe-
HbI B BUA€ a6COAIOTHBIX HAM OTHOCUTEABHBIX (%) 4acToT, KO-
AMMeCTBEeHHbIe TIPU3HAKY [PEACTABACHSL B BuAe MEm (cpea-
Hee apuMeTHIecKoe T omubKa CPeAHEro). AOCTOBEpPHOCTD
OTAMYMIT MEXAY TPYIIIAMU CYMTAAH 3HAUUMOH mpu p<0,08.

Pesyabrars u 006cyxAeHne. FIMMyHOAOTHUECKOE 0OCAE-
AOBAHIe IPYIITbI HAOAIOACHIIS BbLIBUAO M3MEHEHHS B CHCTeMe
MMMYHHO1 peryasuun (mabauya).

OTMeueHO CHWKeHHe copepkanus mapkepa CD9S+ (ot-
HOCHTEABHOTO H a6COAIOTHOT0), OTBETCTBEHHOTO 32 HMMYHO-
PETYASIIMIO 1 aIONITO3, OTHOCHTEABHO HOpMBI B 1,5 11 1,3 pasa
cootseTcTBeHHO (p<0,05). Taxoke HaMu OGHAPYKEHO CHIKe-
HHYe YPOBHS IIOKa3aTeAs II0 OTHOIIEHHIO K I'PYIIe CPaBHEHHs
0e3 AOCTIKEHHS YPOBHS AOCTOBEPHOCTH: OTHOCHTEABHOTO
— B 1,8 pasa, abcoarorHOrOo — B 2,2 pasa.

YcraHoBAGH AOCTOBepHO TOBbIMEHHbIH yposeHb TNFR
1o oTHomeHuo K HopMe (99,8%) u k rpymne cpaHenus (B
2,5 pasa) (p<0,05). Taxxke OTMeYeH AOCTOBEPHO MOBbIIIEH-
HBIH YPOBEHb IKCIPeCCUH pS3 IO OTHONIEHHIO K IPYIIIIe CPaB-
nenns (8 1,27 pasa) (p<0,05).

IToAyueHHBIE Pe3YABTATBI CBHAETEABCTBYIOT O HAAWIMH
XPOHMYECKOTO AHTUI€HHOT'O MOAABACHHS KAETOYHOTO HMMY-
HHUTeTa, YTO CIIOCOOCTBYeT IIepecTpoiike PerienTOpoB 1 BHY-
TPUKAETOYHBIX 3AIIUTHBIX OEAKOB HMMMyHOKOMIIETEHTHBIX
KACTOK, TIOBBIAS KX YA3BUMOCTb.

Y rpymisr HaOAIOAeHHS He 3apUKCHPOBAH POCT COAEPIKA-
HHSI OHKOMapKepOB OTHOCHTEABHO pedepeHTHOTO YPOBHSI.
OpHaxo ycraHoBAeH noBsimeHHsbIH ypoBeHb CA 19-9, KOA,
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Tabauna / Table

HMMyHOAOrHYECKHE TOKA3aTEAH PA6OTAIOMMX, 3AHATHIX HAa IPOH3BOACTBE PTAACBOTO AHTHAPHAA
Immunological indicators of workers engaged in the production of phthalic anhydride

IToxazaTeap PedepenTnpiit yposeHnb T'pynna Ha6aropenns (n=31) I'pynna cpasrenns (n=23)
Mztm Mztm

CD3+CD9S+-auMm$onuTsI, «

abc., 10°/ 0,63-0,97 0,474+0,159 1,061+0,317
CD3+CD9S+-ammornursy 39-49 25,800+5,074* 45,750+6,144
OTH., %

TNER, % 1-1,5 3,956+0,459%/** 1,605+0,291
P53, % 1,2-1,8 1,735+0,331* 1,362+0,107
CA-19-9, epunnn/cm? 0-35 6,756+0,318** 3,41610,475
K3A, ur/cm? 0-2,9 1,244%0,236** 1,049+0,241
TICA, ur/cM® 0-3,9 0,669+0,126** 0,532+0,124
ﬁ%ﬁiﬁmmw AHTUAPHAY; 0-0,1 0,199:0,072*/** 0,091:£0,042

ITpuMeyanue: * pasHALA AOCTOBEpHA OTHOCUTEABHO pedepenTHOTO yposHs (p<0,05); ** pasHuIIa AOCTOBEPHA OTHOCHTEABHO IPYTI-

et cpasrenus (p<0,05).

Note: * the difference is significant relative to the reference level (p<0.05); ** the difference is significant relative to the comparison group (p<0.0S).

IICA oTtHOCHTeABHO Tpymmbl cpaBHeHus B 1,94, 1,19 u 1,26
pas coorsercrsenHo (p<0,05).

BoiaBaeH AOCTOBEpHO HOBbIIEHHBIH ypoBeHb IgE crenu-
duueckoro k GprareBomy aHrHAPHAY (IO ero MeTaboAuTy Pra-
AeBO¥l KMCAOTe) N0 oTHOmeHuIo K Hopme (61,6%) u rpyme
cpasnenus (B 2,19 pas) (p<0,05).

IToAyueHHbIEe pe3yAbTaThl CBUACTEABCTBYIOT O HETaTHBHOM
BAMSIHUH PTaA€BOTO aHTHAPHAQ HA UMMYHHYIO CHCTEMY H €TO
CIIOCOOHOCTH BBI3BIBATH AAAEPIHUYECKHE PEAKIIUH, YTO IIOA-
TBEPXKAAeT M YCTAHOBACHHBIN CHeNUPUIECKUN K PTaACBOMY
AHTHAPHAY XapaKTep BBUIBAEHHOM ceHcrOnAu3anuu. OrMede-
HbI AOCTOBepHbIe H3MeHEHN HIMMYHHOH PEryAsILIIHU TI0A AeH-
CTBHEM XMMHYECKUX GaKTOPOB, XapaKTepHU3yIol1ecs Hapy-

IIeHHeM 3aIIyCKa U PeryASIJHH IIPOLecca alonTo3a y IPYIIIIbI
HaOAIOAEHIS, CBSI3AHHbIE CO CHIDKeHHeM akcrpeccun CD9S+
u nospimenyeM yposHs TNFR u pS3.

3akarouenne. Takum 06pasom, pabouue, 3ansmoie Ha npo-
ussodcmee Pmares020 aHeudpuda, UMeAU SHAHUMEALHO CHUNCEH-
Huili yposenv akcnpeccuu CDIS+, nosviuennvie yposuu TNFR,
pS3, CA 19-9, KOA, IICA. Takoke 6bi8AeH0 no6blUleHUE CHEY-
Upuueckotl CeHcUbUAUAYUL, 4O YKA3bi6aem HA HedOCMAMoH-
HOCMb UMMYHHO20 KOHMPOAUHZA 3G NPOOJOANCUMEALHOCTDIO
HUIHEHHO20 YUKAG KAEIOK, HIN0 He UCKAIOHAem pa3sumue ai-
AePRUHMECKUX, AYMOUMMYHHDIX U OHKONPOAUPEPAMUBHBIX CYeHd-
pues npou3sodcmeeHHo 00ycAOBAEHHOTI NAMOAOZUU.
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