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ABST%@'@?

The aim of this study was to determine antib@}es (Abs) to tropoelastin (elastin precursor) and alpha-
elastin (elastin breakdown product) in patients W& occupational vegetative polyneuropathy of upper limbs
(OVPUL). Serum samples from 9 female patients with OVPUL were compared with samples from 7 age-
matched healthy normal control subjects forrthe level anti-0-elastin Abs and anti-tropoelastin using enzyme-
linked immunosorbent assays. Anti- d-elastin Abs in the sera of patient with OVPUL were increased relative
to the levels measured in healthy s%zbects (p<0.05). The ratio of anti-tropoelastin to anti-alpha-elastin Abs
were 1.73 versus 1.13 for contrefand OVPUL subjects, respectively. This suggests an altered elastin
metabolism in terms of increase;%astin degradation in patients with OVPUL.

Key words: occupatio(@vegetative polyneuropathy of upper limbs, anti-elastin antibodies, anti-tropoelastin
antibodies, elastin metaboligg
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YBOJI %&

Hpocbecv@SﬁHo oOycrnoBeHata BereratuBHa mnonuHeBpornatus (BIIHII) nHa ropaHTE
KpailHunu e-3a00nsaBaHe, KOETO ce MNPEIU3BUKBA OT CHCTEMHO JMHAMHMYHO IIPEHANpEKEHHE,
MUKPOTpaBMaTH3aLMsl WK HATUCK HAa CTPYKTYPHUTE Ha PBLETE, OT CTYIOBO Bb3AEHCTBHE, 0COOEHO
ChYET C TIOBHUIIICHA BJIAXXHOCT B YCJIOBUATA Ha TpyA. IIposiBSiBa ce ¢ pernoHaneH OOJIKOB
CUHAPOM B IUCTAJIHUTE YacTHM Ha TOPHUTE KpaWHHULK, TEPMOPETYIATOPHH, CbIOBOMOTODHH,
HEBPOBACKYJIATOPHU M HEBPOAUCTPOPUIHHN HapyerHus [1].

Haii-uectata npuumnna 3a BITHII Ha ropauTe kpailHUIM OT pUCKOBH (haKTOPU B YCIOBUATA HA
TpyZda € (U3NYECKOTO IMPETOBApBAaHE HA MYCKYJIUTE M CTaBUTE€ U CHCTEMHOTO YBpPEXJAaHE Ha
ChJI0BETE U NnepudepHUTe HEpBU (KpallHUTE CETUBHU U BEr€TaTUBHU PAa3KIIOHEHUS U PELIEITOPH) Ha
pBlIETE PU NPOABIKUTEIHO U3BbPIIBAHE HA MOBTAPAIIMU c€ ObP3U, UYECTH, CTEPEOTUITHHU, MAJIKO IO
o0eM JIBUKEHUS Ha IPBCTUTE U PBLIETE, €XKEHEBHO, B IPOIBIIKEHNE HA TOAMHU.

HamaneHusT KpbBOTOK B NepudepHUTE CHIOBE, BOACI] J0 XUIIOKCHS M OOJIKa € €OUH OT
BakHHMTe ¢aktopu B mnartoreHesata Ha BIIHII nwa ropuure  kpaitHumum  [16].



MukpoTpaBMaTU3UPaHETO HAa CBHIOBETE NP MHOTOKPATHH CIHOTHUIIHM JABW)KCHHS Ha TOPHUTE
KpalHUIM MOraT Jja I0BeJaT Ja IPOMEHM B CTPYKTypaTa Ha ChJl0BaTa CTEHA.

EnacTuHbT € eauH OT Hail-Ba)KHUTE KOMIIOHEHTH HA ChJ0BaTa CTEHA, KOWTO HEIPEKBCHATO Ce
pasrpaxaa W cuHTe3upa. HapymieHusiTa B enacTUHOBHMS MeTa0OIM3bM MoOraT JAa HHM JAajaT
nH(popMalns 3a yBpEeKJaHe Ha ChA0BETE MPU TE3U NAIlUEHTH.

EnactuHOBaTa aHTUTE€HHOCT U LUPKYJIUPALIUTE AHTU-EJIACTUHOBY aHTUTENA Ca U3CIICBAHU 32
npeB T oT Stein et al. [17] mpe3 1965 m crmex ToBa ca JOKa3aHU OT pEIUIla aBTOPH
[4,5,11,12,15,18]. TponoenacTUHBT € MPEALIECTBEHUK HAa HEPA3TBOPUMHUS 3PsUl €IACTUH € M.T. 65
kDa. TpomoenacTUHbT € ¢AMHUYCH JIMHEEH MOJMICIITH] C IBDKUHA 0Kojio 800 aMI/IHOKI/IceHVI@EA
ocrarbka [11,12,15,18]. 0-enacTUHBT € pa3TBOPUM MPOLYKT OT XUAPOJIA3ATa HA HepasTBop.?( AT
3psUT €7aCTUH C OKCaJoBa KUCENMHA. AHTU-O-enacTUHOBUTE anTuTena (AEABs) B HOBEIIKHL, CEpyM
ca Bb3pacToBo 3aBUcHMH. Haii-BUCOKM HHMBA Ca YCTAHOBEHW TIPH JICla U MIIajid Xopa Meskay 18 u
22 r. Cnen ToBa AEABs ce 3aabpxaT Ha CpaBHUTEIIHO HUCKO HUBO U ciex 60 rozmé@x HaMasIBaT
pszko [2,3,14]. IupeKTHOTO M3MEpBaHE Ha TPOMOEIACTUHOBATa MPOIYKIUS HOK@a Hal-BUCOKHU
HMBA Ha CJACTHHOBHS CHHTE3 Ipe3 paHHMs (eTaleH M HeoHaTaleH Nepuoi:Hpu abopaTopHu
KUBOTHHU. Q

IIpoyuBanuaTra Ha balijaHoB W CBTp. IIOKa3BaT, uYe cepyMNi&xTe aHTUTENA CpeLLy
TPOIOENACTUHA U (-eJJaCTHHA ca CHEelU(pUUHU U ca B TACHA KopenaLga/ﬂ% HUBAaTa Ha CbOTBETHUTE

NEeNTHAN, OT KOCTO MOXKE [a CC MPCAIOJIOKHU, Y€ U3MCPBAHCTO HA %I HN-CIIaCTUHOBHUTC aHTUTCIIA €
»

MHAMKATOp 3a eJlacTUHOBMs Merabonu3bM [8]. 3Hauute IIPOMEHU B  E€JIACTUHOBUAT
MeTabOIM3bM MOTaT Ja MrPasT POs B yBPEHKIAHETO M MHBOIPHTETa HAa OOraTWTe HA CIACTHH
CTPYKTYpU U OpraHHU KaTO KPHBOHOCHU CHJIOBE, O ApO xa u np. [12,13]. Jlectpykuusra Ha
eJlacTHHa ce Halro/1aBa IpyU MHOTO 3a00JIsBaHMS KaTo@BBMaTOI/II[eH apTpUT, apTepUTHC HOJ03a,
MOJIMMHUO3UT U JIp. BaCKyJuTH [7]. . OQ
X
LE] S

C HACTOSAIIOTO U3CIEABAHE CH HOCTaBHXMgéE uen na onpeaenuM HuBara Ha AEABs u antu-
TpornoenactuHoBute antutena (ATABs) B (@MHTC Ha nanuentu ¢ BITHII Ha ropauTe kpaitHum
U 1a ONPEJEIUM CHOTHOILIEHUETO HOMemWM KaTo MapKep 3a eJTaCTUHOBHSA METa0OIU3BM.

MATEPUAJIN U METOHU: .O

N3caenBanu Jauma ‘Zr%

W3cnensanure nuua 0sxa PAZACICHU Ha 1€ IPYIIH, KOUTO Ca 0KasaH! B Tabnuua 1:

[Tepsa rpyna (I'1) ot 9 natvientu ¢ BITHII 6eme nogdpana cien HHGOPMHUPAHO ChIIACUE Ha
OCHOBATa Ha CIEIHUTE KpI/ITe,pEPI)I/IZ

- Bws3pacr 41 no 70 rox.;

- Ilonm— (ézm,
- JlaB Ha 3a001sBaHeTo — OT 5 710 15 rog.;
- CTBHME Ha XUIEPTOHUS U CHITBTCTBALIM 3a00JIIBaHMS;
- 00Ta ¢ MpoQeCHOHATTHA BPETHOCTH (B IIMBAIIKATa MTPOMUIIIICHOCT).
Bropaypyna (I'2) e koHTposHa rpyna. 3a Hesd 0s1Xa W3M0JI3BaHU 7 KIMHUYHO 37paBU )KEHU Ha

Bbspacré'r 35 o 55 ron.
O

N
0 Tabauua 1. Pasnpenesnenne Ha u3cjaeABaHUTE JIMLA 10 TPYIH.

Wzcnensanu nmuna | bpoit uscnensanu | CpenHa Bb3pact Bw3pacToBu
cepymu BapUaliu

[TanmenTu ¢ 9 55.00+3.68 41-70

BIIHII -I'1
KonTpomnu - I'2 7 45.5+£3.90 35-55




Cepymu

CepyMure OT MAIUEHTHUTE U 3[[paBUTE KOHTPOJIH Osxa OTAeNIeHHu A0 3 yaca clief] B3EMaHEeTO Ha
KpBBTa, Oemre npudaBeH kKoHcepBaHT NaN3 1 0sXxa ChbXpaHEHH B XJIQJAMJIHA Kamepa O MOMEHTa Ha
TecThUpaHe. TecTHpaHEeTO ce W3BBPIUIM E€IHOBPEMEHHO, C MaKCHMajeH CpoK 10 1 mecel crien
MOJTy4yaBaHe Ha cepyMa.

Omnpenensine uype3 nupektHa ELISA Ha aHTH-0-eJIACTMHOBH U AHTH-TPOIOEJACTHHOBU
anTHTea OT Ki1ac IgG B cepymn Ha nanuentu ¢ BIIHII na ropauTte kpaiitHunu

[Tnakure 6s1xa cencubmnuzupanu ¢ 100 pl enactun nnm tporoenactun (10 pg/ml ) 3a 2 yaca
Ha cTaiiHa Temmepatrypa u enHa Hom npu 4°C. Cnen tpukpatHo npomuBane ¢ PBS-Tweeén,
knageHderata Osxa 6mokupanu ¢ 0.1% BSA B PBS-Tween. Tectupanure cepymu, pa3pe;[q? :5
Osixa Hakarmanu o 100 pl B kmagenye, ciies mpoMuBaHe Ha OJOKUpAIIKs Pa3TBOP U HHKyG(gp HU 3a
1 wac ma 37°C. Cnen npomusane Geme Hakarman no 100 pl or pasteopa na antuuoseifikus IgG
nepokcuaazeH konworar (1:6400). Makyoupanero ce u3pbpiu 3a 1 gac Ha 37°C. C TPUKPATHO
IpOMHUBaHE U UHKYOupaHe ¢ pa3rBopa Ha cyOctpata (0.8 mg/ml B 0.05 M uHTpaTe@y(bep, pH 5.0,
ceabpxan 0.01% H,0; ), peakuusra 6emie crnpsina Ha 20 muH. ¢ 50 pl 8N H2g94. Excruaknumnre

Ha npobure Os1xa otueTeHu npu 492 nm. Nox
3a 00paboTKa Ha TaHHWUTE € W3IMOJ3BaH CTATUCTUYCCKUST MAKET S\R@\S 3a Windows (SPSS,
Chicago, I1l, USA). PesynraTure ca u3pazeHu KaTo CpeHa CTOWHOCT CTaHJapTHATa Ipelka Ha
cpennara (SEM). 3a uzBoau u 3akimtoueHus € npuioked One Way VA aHanus, Kato B ciay4dai
Ha CTaTUCTUYECKH 3HaYMMa pa3iiuKa e rmpaBeH post hoc ananms. S
Q
0
PE3YJITATHU U JTUCKYCUSA <
Pesynrature ot msmepBanero Ha AEABs u AT@S npu nanveHtu ¢ BITHII Ha ropaute
KpallHUIIM ca 1oka3aHu Ha Owr. 1. .\Q'Q
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Q}‘;ﬁ 1. Cepymuu AEABs u ATABs npu nauuentu ¢ BITHII Ha ropaure kKpailHuIu.

VYcTaHOBUXME CTaTUCTHYECKH A0cTOBEpHO noBuiieHue Ha AEABs npu nanuenture ¢ BITHII
Ha TOPHHUTE KpaWHUIM cupsiMo KoHTposHaTta rpyma (p=0.004). [Ipu n3mepBane Ha ATABs He ce
YCTAaHOBHU JIOCTOBEpHA pa3ivKa Mexay rpynure. [IpecMeTHaxMe ChOTHOIIEHHMETO Ha HUBAaTa Ha
ATABs kbm HuBaTa Ha AEABs kaTo mokaszaren 3a OTHOIIEHHUETO CHUHTE3 KbM pasrpa)JaHe Ha
enactuHa (Tabmuua 2). ToBa ChOTHOIIEHKE € BaXKEH MMOKa3aTell, 3al10TO HapacTBAaHETO MY IMTOKa3Ba
npeobiagaBan] CUHTE3 W OOpaTHO-HaMaJIIBAaHETO HAa CTOWHOCTTAa MYy TOBOPH 3a Mpeo0JiaaBaiio
pasrpaxaaHeTo Ha elacTHHA.



Tabauna 2. CepyMHH aHTH- 0-eJIACTUHOBY U AHTH-TPONOEJACTHHOBH AHTHUTEIA IPH
nanuenTu ¢ BITHII Ha ropuuTe KpaiilHUIIM ¥ CHOTHOLIEHHE CMHTE3/pa3rpakiaHe Ha
eJIaCTHHA.

Wzcnenpanu | bpoii mpobu AEABs ATABs CooTHOMICHUE*
ouna
[Manentnc | 9 0.6330+0.08 0.7150+0.09 1.13
BITHIT-T'1
Konutpomu — | 7 0.3755+0.04 0.6517+0.02 1.73 Qoo
2
p=0.004 p<0.05 o

c)/
*CbOTHOIIEHHE CHHTE3 (AHTH-TPONOEIACTHHOBH aHTuTena)/pa3rpa>|%zgl§é (aHTH-O-
€JIJACTUHOBH AHTHUTEJIA) S

[Ipu HamreTo u3cienBaHe TO3M IMOKA3aTeN € MO-HUCHK NPU MNalUEeHTUTE d%HHH Ha TOPHUTE
kpaitaunm (1.13) copsimo kouTposute (1.73), KoeTo moka3Ba MOBUIIIEHO pa: %)K,Z[&He Ha eJIaCTMHA
npu TAX. ToBa CHOTHOILIEHHE € HAMAJICHO CBUIO IIPU IALUEHTH C @&6p0MHanm51 [6,10] u
ckiepoaepmus [9].

MHoro aBTOpU CMsSTaT, Y€ CHUCTEMHUTE HATOBapBaHUS H3  MYCKYyITHO-CyXOXKHIHUTE H
CTaBHHUTE CTPYKTYPH Ha pblieTe 0e3 10CTaThYHU MHTEPBAIIH 32 BR3CTaHOBSABAaHE BOIAT O IIPEyMOpa
Y MPOMEHU B ThKAHHUS META0O0IN3bM U OMOXUMUS, TPE/IM3BHKBAT XUIIOKCHs H OKCHIATHBEH CTPEC
C OPOAYKUIHA HA IOTEHUMAJTHO TOKCHUYHM BEIECTBA. }@S‘anBa JUcperyjganusi Ha KIEThYHO-
XYyMOpaJIHUTE U HEBPAIHUTE MEIUATOPHU B%HMOOTHOHJ@M.

HapymaBa ce QyHKIMOHAIHOTO paBHOBECHE MEKTy eHIIOTETHO-3aBUCHMHUTE M EHJIOTEIHO-
HE3aBUCHMUTE BAa30KOHCTPUKTOPHU U BasozmnaT’q&D HU (aktopu. [IpomMeHIT ce MomynanusaTa Ha
MHKPOBACKYJIapHUSI TOHYC M HaCThIIBAT M;{@'pounpxynaTopHH pasctpoiictBa. Hapymasa ce
THKAHHOTO XpaHEeHe. B ycnoBusTa Ha XxumnoxiHesus, oOycloBeHa OT CTaTHYHaTa paboTHA I1103a,
TOHYCBT Ha KPHBOHOCHHTE CHIOBE HAMABA, MOHIKABAT CE AJANTALMOHHUTE BH3MOKHOCTH Ha
ChPIEYHO-CHI0BATA CHCTEMA. o

Enactunst e eKCTpauenynape&\/ﬁanHKceH MIPOTEHH, KOWTO € Ba)KEH MEXAHNUYEH KOMIIOHEHT
Ha MHOTO TBKAaHH (apTepHAIHi> CTCHH, CTaBH, MYCKyIHd, cyxoxwins). IIpoyuBanusra 3a
MMYHOJIOTHSITA HA €JacTUHA y(;p@nma My MIpH pa3InyHU 3a00JIIBaHMS ca CpaBHUTENHO HOBH. Omie
HE € OKOHYAaTeNHO ompezeneHa ¢GyHkuusata Ha AEABs, BbIpeku 4e Te ce cpemar npu NarueHTH
ChC 3axapeH AuabeT T MOKe OM TONPUHACST 3a YBEJIMYaBaHE Ha ChIOBUTE yBpexkaanus [18].
CpaoBuTE yBpexkaa a MHOTO Ba)KHA YacT OT MATOJIOTHUsATA MPHU OOJECTHTE HA ChEAMHUTETHATA
TBKAH U C€ cpema;éaecm npu Xopa, paboTemy B MPOU3BOACTBA ChC CTATUYHO HAIpPEKEHUE, T.€.
MPUHYAUTENIHA PAOOTHA 11032 U HEpAI[MOHAJIHA OpraHu3alis Ha IPOU3BOJICTBEHUS MIPOLIEC.

n3BO

TOBﬁéBCHGI{BaHG II0Ka3Ba, 4e uMa pasziuka B cepyMHute AEABs npu nanuenture ¢ BITHII
Ha ropm;}re KpallHUIIK cTIpsiMO 37ipaBu KOHTpoJin. M3MepBaneTo Ha AEABS € BakeH IMyHOJIOTHYEH
Ma‘p§@ 3a €JaCTUHOBHUSI CHUHTE3 W pa3rpaxkaHe, U MOXKe Ja Ce M3M0JI3Ba 3a H3yyaBaHE Ha
CJIgCTHHOBHS MeTabom3bpM U possita Ha AEABs B matorenezara va BITHII Ha ropauTe kpaliHUIIN.
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