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PE3IOME

BeHo3Huat Tpomboembonusbm (BTE) e yvecTo
CpellaHo M NOoTeHLMarnHoO XuBoTo3acTallaBallo
CbCTOSAHME. Han-yecTute My nNposiBU BKItoYBaT
Obnboka BeHo3Ha Tpombo3a (OBT) n 6enogpobHa
Tpomboembonus (BTE). Bbnpekn ngeHTuduumpaHeTo
Ha MHOXEeCTBO FeHeTUYHU (hbakTopu, acouumpaHun ¢
pa3suTHeTo Ha BTE u T kaTto BTE e 3abonsBaHe ¢
MynTUaKkTopHa reHesa, npu KOeTo B3aMMoaenCcTBu-
eTo MexAy reHeTu4Hu dakTopu 1 akTopu Ha
OKONnHaTa e Krnto4oBO 3@ HEroBOTO Hayaro, oLeHkaTa
Ha pucka 3a HOCUTENUTe Ha CbOTBETHUTE FEHETUYHN
aHoManuu ocTtaBa TpygHa. dakTopuTe Ha okonHaTta
cpefa C OTHoWeHWe KbM pa3sBuTueTo Ha BTE ca
HanpegHana Bb3pacT, MbXKW MO, 3aTNbCTABaHe,
ynoTpeba Ha xopMOHanHW npenapaTu, Heonnasuu,
T.Hap. ,pUCKOBM Nepunoamn” (onepaTtmBHa MHTEPBEHLNS,
TpaBMa, 06e3fBmkBaHe, bpeMeHHOCT). [eHeTUYHNTE
akTopwm 3a TpoMBoMIMA ca knacudpuupaHn B Be
kaTeropun, obycnaeswu: 1) HamaneHa 4o NbhHa
3aryba Ha dyHKUMOHANHa akTUBHOCT Ha aHTuKoary-
NaHTHU NpoTenHU (BeduumnT Ha aHTUTPOMOUH I,
npotenH C, npoTenH S) 1 2) noBuLLEHA NPOKoarynaH-
THa akTnBHOCT (MyTaumsa G20120A, daktop V Leiden,
MTHFR). JokasBaHeTo MM, faBa Bb3MOXHOCT 3a
noeHTudnunpaHe Ha nuuata B puck ot BTE u
peungusupawy BTE, B cnyyauTe ¢ npeglwectsaly
enunsog B Mnaga Bb3pacT (<40 roamHu), kaTo Brnvsie u

BbpPXY pelleHMsTa 3a NpoabIIKUTENHOCTTa Ha
aHTMKoarynaHTHaTa Tepanus. B cTpaHuTe ¢ BUMCOKO
pasnpocTpaHeHne Ha NPOTPOMBOTUYEHN FrEHETUYEHN
nonumopdguammn, TectoBe 3a Tpombodunusa ce
npenopbyBaT Npu nuua nog 50-roguwHa Bb3pacT U
naumMeHTn CbC CbCTOSIHUS, NogyYepTaHo npeapas-
nonarawiy KbM Xunepkoarynauusi, KaTo CKpUHUHIbT
TpsibBa ga 6bae cbobpaseH c nonynaunoHHUTE
PUCKOBU chaKTopMW.

Knro4yoeu Odymu: 8eHo3eH mpomboembonusbm,
8podeHuU ¢hakmopu, npomeuH C, npomeuH S,
aHmumpombuH I, gpakmop V Leiden, mymauyus
G20210A, MTHFR

SUMMARY

Venous thromboembolism (VTE) is a common and
potentially lethal disease. The most frequent manifes-
tation of VTE, includes deep vein thrombosis (DVT)
and pulmonary embolism (PE), responsible for
200 000 deaths each year. Several genetic risk fac-
tors have been identified for VTE, however remain dif-
ficult to predict the risk of development for carriers of
these defects, as VTE manifests itself as a multifacto-
rial disease, in which multiple genetic and environmen-
tal factors play a role and can interact in the onset of
disease. Environmental risk factors are advancing age,




IR

LXXIII 6pon 4/2021

male sex, obesity, cancer, use of exogenous hor-
mones, and ,risk periods“ such surgery, trauma, im-
mobilization, pregnancy. The main congenital risk fac-
tors are classified into two categories determining:
1) loss or reduction of function of anticoagulant pro-
teins (such deficiencies of antithrombin Ill, protein C,
protein S) and 2) gain of function of procoagulants
(such as prothrombin G20120A mutation, factor V
Leiden, MTHFR). The detection of genetic risk factors
for thrombophilia offer the possibility of improved iden-
tification of person at risk for VTE and recurrent VTE
in patients presenting an episode at a young age (<40
years), and has impact on the management of the
anticoagulation. Thrombophilia screening should be
tailored to accommodate a populations risk factor. In
countries with high prevalence of prothrombotic ge-
netic polymorphism, thrombophilia should be tested
among patients younger than 50 years and patients
with conditions highly suggestive of hypercoagulation
state.

Keywords: venous thromboembolism, congenital risk
factors, protein C, protein S, antithrombin I, factor V
Leiden, G20210A mutation, MTHFR mutation

BbBEOEHUE

Bucokarta yectota Ha 3ab60reBaemMoCT Y CMbPTHOCT,
NPUYMHEHWN OT BEHO3HWUTE TPOMOO3W, KAKTO U TEXKUTE
WHBaNMAu3vpaLLm KbCHU YCITOXKHEHWS, T onpenenaT
KaTo NpuMopuTETEH NPOGNEM B MeauLIMHCKaTa Hayka U
npakTuka. Mpoy4BaHns Ha pa3nnMYHU KONEKTUBM CoYaT,
Yye 3a obN6oKUTE BeHO3HM TpombGo3u (OBT) Tasu
yectota e okono 1.5/1000, kaTo npu XeHute e no-
Bucoka — o 3/1000, a 3a 6enogpobHust Tpomboembo-
nn3bM (BTE) — eqHO OT Hal-Cepro3HUTE YCIOXHEHNS
Ha OBT e okono 1.4 Ha 1000 obxeaHaTtu nuua [1, 2].
Bb3pactoBoTo pasnpegenenne e 1/1000 npu nuua nog,
40 rogmwHa Bb3pacT, Ao 1 Ha 100 npu Te3n Hag 60
rognHn [3]. Hama n3BbpLIEHN enuaeMUONOrndHn
npoyyBaHus 3a vyectotata Ha [ABT u BETE B Bbwnrapus,
HO ce npegnonara, Yye yectotaTta Ha BEHO3HUTE
Tpombo3u e Hag 10 000 cnyyas roguwiHo. MoguMLLIHO oT
[OBT B EBpona ymupat 648 000, a ot BTE Hag 500 000
nuua [4]. BTE kato npuymHa 3a CMbPT Ce Hapexaa Ha
YETBBLPTO MSICTO Cries MUOKapAHUsSt UHAAPKT, MO3bYHUS
WHCYNT U CbpAeyHaTa HeocTaTbyHOCT. CMbpPTHOCTTA
oT BTE cbcTaBnsiBa okono 1/3 OT Tas3u Npy MO3bYHUTE
NMHCYNTK [4] N e cepmno3eH MeOULUHCKM U coLmarneH
npobnem. BTE OCHOBHO ce npuyMHsiBa OT ObNOOKUS
TPOMOONEOUT Ha OONMHUTE KpamHMUM U OT TPOMOM,
N3XOoXaalun oT Ta30BUTE BEHW, KOETO ro NpaBun TACHO
cBbp3aH ¢ npobrema OBT. Cnope HAKOU aBTOpU MOXe
[a ce roBopu 3a egHo 3abonsiBaHe. Tas3n KoHUenuus
ce Hanara n ot gakTa, 4Ye B okono 50% ot cnyyauTe,
[OBT ce ycnoxHsiat ¢ BTE, a B Hag 90% ot cnyvaute
Ha BTE ce ycraHossiBa [IBT. [1o ckopo ce cmsiTalle, Ye
NOBbPXHOCTHUTE TpoMbodnebutn ca GesonacHu u
HAMaT OTHOLUEeHWe KbM pa3suTneTo Ha BTE. Peguua
OaHHU obaye couyart, ye B 45% oT cnyvaute ce
cbnbTcTBaT OT BT nnu BoaaT go ABT ycnoxeHeHa ¢
BTE [5]. Makap n MHOro psgko, NOBbLPXHOCTHUTE
Tpombodnebutn morat ga 6baar camocTosiTeneH
n3tovHuK Ha BTE [5]. EQHa OT OCHOBHUTE XapakTtepuc-
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Tvkn Ha BT n BTE e BucokaTta 4YecToTa Ha peungu-
BupaHe. Peunams Ha BTE ce yctaHossBa B 7% 80 12%
OT cniyyaute o egHa roguHa v o 30% B pamkuTe Ha
8-10 roanHn cnea nbpBua MHUMAEHT. CMbpTHOCTTA 3a
nepuog ot 2-3.5 roguHm e 32% 3a naumeHTtute c BT u
25% 3a 1e3n ¢ BTE [5, 6].

3a afjekBaTHOTO AuMarHocTuLUMpaHe, neyeHue u
npodunaktuka Ha OBT u BTE, e Heobxoanmo
Nno3HaBaHETO Ha ETMONOMMSATa U NatoreHe3ara Ha ToBa
3abonsBaHe. [1pe3 nocnegHUTe HAKOMKO AeCETUNETUS
MHOXECTBO U3CnefoBaTernCK/ KONeKTUBM NpoBexaaT
npoyysaHusa B Tasn Hacoka. Ouwe npe3 1856 r. R.
Virchow ¢opmynnpa ocHoBHaTa Tpuaga, Bogella ao
Bb3HUKBaAHE Ha cbpoBa TpoMbO3a — MPOMEHMU B
XemocTasaTa, MPOMEHU B CboBaTa CTeHa N TbKaHUTe
n NnpomMeHn B xemoauHamukara [7]. Cnegsat peguua
OTKPUTUS, CBbP3aHN C YCTaHOBSBAHETO HA MHOXECTBO
dhakTopu 0bycnaBsM CbTOAHUETO Ha MOBMLUEHA
cbcupBaemocT (Tabn. 1).

Ta6nuua 1. V¥ Tpomb6oghunusi — ucmopudecku npeaned

1856 r. |R.Virchow [[Teopus 3a Tpom6o3ata

1965 r. |O.Egeberg |Oedvumnt Ha aHTuTpomGuH I (AT I11)

1981 r. |J.H.Griffin  Jeduunt Ha npotenH C (PrC)

1983 r. |[E.N.Harris [JAHTUTEna cpeLly kapavonunmH

1984 r. |P.C.Comp [ecuunt Ha npotenH S (PrS)

1986 r. |[E.N. Harris |IMbpBo onucanune Ha aHTudocdhonmnuaeH cuHgpom (APJIC)
1993 r ||B.Dahlback |Pe3ncteHTHOCT cnpsiMo aktusmpaH npotenH C (APC-R)
1994 r |R.M.Bertinal|®aktop V Leiden

1996 r [|S.R.Poort [MyTauus G20210A B reHa 3a npoTpoM6UH

[Hec ce cmsTa, Ye rofnsiMa yacT OT fmuaTta C BeHO3Ha
Tpombo3a ca HOCUTENWN Ha eOuH UM KoMOUHaLMs OT
HSAKONKO BpOAEHU u/unu npuaobutn cdaktopu 3a
Tpombocpunus. Hepsgko OBT, BTE nnu Tpombo3n B
OPpYyrM opraHu 1M TbKaHu ca MbpBaTa M3sBa Ha ToBa
HocuTencTeo. Yecto obave knMHUYHATa MposiBa Ha
TpoMOOUIMA N3MUCKBA HanNU4Me Ha NPOBOKUPALLM
dakTopn, kKato bpeMeHHoCcTTa € eaunH oT Tax. o
BpemMe Ha BpeMeHHOCT B KoarynauuoHHaTta n mbpu-
HONMMTUYHATa CUCTEMA HacTbMBAT peguua NPoOMeHH,
GnaronpusiTcTBalM CbCTOSTHUETO Ha MOBMULUEHA
cbCcupBaemocT. YecToTarta Ha cBbp3aHaTta ¢ 6pemeH-
HocTTa Tpomboembonus e 1/1000 paxgaHusa n e egHa
OT BoAeluTe NPUYMHM 3a MamvmHa CMbPTHOCT [8].
PuckbT 3a pa3Butue Ha Tpomboembonus npes
OpemMeHHocTTa e oT 4 4o 10 NbTK No-BUCOK [8].

AHTUTPOMBWH IlI (AT I11)

Aumumpom6uH Il (AT Ill) e eaHOBEpPWXKEH FMMKONPO-
TEWH C MOnekyrnHo Terno okono 65 kDa u e Hau-
MOLLHUST MHXMOUTOP Ha Koarynaumsita. OCHOBHOTO My
OencTBre e HxnbupaHe Ha TpombuHa. CuHTesnpa ce
B YepHUs Apob 1 obpasyBa CTEXEOMETPUYHN KOMMIIEK-
cu (1:1) c npoTpoMOMHa 1 Apyr1 CEpUHOBM NpoTeasu
kato . Xll&, . X3, ¢d.X2, ¢.IX?, P.VIIE, HO Hama
nHxmnbupall edekT Bbpxy d. V2, . VIIIE n npotenH Ca.
Mpwu dusunonornyHmn ycnosus, aencraneto Ha AT Il e
6aBHO nporpecupallo nHxmbrpaHe. CbluecTByBaT ABa
BapuaHTa Ha AT lll, kouTo ce pasnuyasaTt no
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BBbIMEXMOPATHOTO CbAbPXaHWE U N0 aBuauTeTa Um
KbM xenapuH. IHakTMBMpaHeTO Ha CEpPUHOBUTE
npoTeasn Ce OCbLUECTBSIBA Ype3 B3aMMOAENCTBUE HA
cepvHa OT aKTUBHUS UM LIEHTBP C NeNTUaHaTa Bpb3ka
Arg®-Ser?¥* 6nm3o oo kapbokcuTepMuHanHus kpaw
Ha MHXMOMTOpa, KOMTO NPETBLPNSABA YMeEpPEHa NpoTeo-
nusa. Tesn peakuun ce yckopsasaTt okono 1000 nbTu
npu Hanuyne Ha xenapuH. VMIHaKTUBMpaHeETO Ha
TPOMOMHa Ce OCBbLLECTBSABA MO rOPENOCOYEHUS
MexaHnM3bM. EeKkTbT Ha XxenapuHa npu yckopsiBaHe
Ha MHaKTMBaLUsiTa Ha CEPUHOBUTE NPOTEA3M CE ObITKU
Ha anocTtepuyHa KoHdOpMaLMOHHA MPoOMsiHa Ha
Monekynarta Ha MHxmMbuTopa, Npu KOeTo TOW ce
npeBpbLLa B No-peakTuBeH cybctpart [9, 10].

Oeduvumt Ha AT Il e onucaH 3a nbpBu MbT Npe3 1965 1.
ot Egeberg O. [11]. OHec ca usBecTHu Hag 250
pasnuyHu myTaumm, obycnaesim TpM OCHOBHM Tuna
aeduunt Ha AT Il [12]. Tun 1 ce xapakTtepusupa ¢
peayuvpaHu H1MBa 1 pyHKLOHaNHa akTUBHOCT, mur 2
C HOpMarHu HYBa U pefdyLmpaHa akTUBHOCT U mun 3
C HOpMarnHm HuMBa U OyHKUMOHAIHa akTUBHOCT, HO
HapylleHa cnocobHocT 3a cBbp3BaHe Ha AT Il kbMm
xenapwuHa [12] (Tabn. 2).

Ta6nuua 2. V AT Ill depuyum — sapuaHmu

TUN JEOULINT HUBA AKTUBHOCT
I HUCKO HamareHa
Il HOpMarHo HamareHa
11 HOpMarHo HopmarHa

PuckbT 3a pa3suTue Ha Tpombo3a npu AeduumnTHA 3a
AT lll naumeHTn ce onpenens ot CTENEHTa Ha aKTUBHOCT
Ha TO3M aHTUKoarynaHTeH npoTteuH. lMauneHTn,
XOMO3UIOTHU 3a MyTauuute, cBbp3aHu ¢ muni 1 nnu
mun 2 gecdomumt Ha AT Ill He ca onucaHn, BEPOATHO
nopagu HeCbBMECTUMOCTTa UM C XMBoTa. [auneHTn,
XOMO3UIOTHM 3a mur 3 pa3BmBarT Texka Tpomoodunms
[13]. BpooeHuat gedouumt Ha AT Il B XeTepo3urotTHo
CbCTOSIHUE BOAM OO HaMansiBaHe Ha NnasMeHnTe HuBa
cbe 70% 0o 80% OT HopManHuTe 1 e Npegpasnonaraty,
akTop 3a BEHO3HW TpomMbo3u [4]. [Npu nauneHTn ¢
BEHO3HM TpoMbBO3Kn YectoTata My e oT 0.5% o 7.5%
[12]. Mo-ronsima 4YacT OT naumMeHTuTe ¢ AeduumnT Ha
AT Il pasBumBaTt Tpomb03a npeau 25-roguiiHa Bb3pacT.
Peungmerpawm Tpomb0o3n go 45-roguwHa Bb3pacTt
CblLO Ca CbMHUTENHU 3a geduumnT
Ha AT IlIl. MpubnuantenHo 60% ot
naunentute ¢ AT Il aecomunt umar
noHe eAuH enu3on Ha BEHO3Ha
Tpombo3a o 60™ cu roguHa [14].
OTHOCUTENHUAT PUCK 3a pasBUTME
Ha BeHO3Ha Tpom0o3a npu nuua

KpbBeH TOK

> ) ¢

®durypa 1.

AxkmueupaHe Ha npomeuH C

Dfl NOBBLEPXHOCT

HocuTenn Ha AT Il gecpmunt HapacTBa ¢ 50 nbTH.
MbnHa nunca Ha AT Il go mMomeHTa He e onucaHa,
KOETO COYM, Ye BEpPOSITHO TOBa € HeCbBMECTMMO C
XMBOTa CbCTOSIHUE U BOAM OO BbLTPEYyTpobHa CMbPT
Ha nnopja. Yecrtotata Ha BpoaeHus aecpuumnt Ha AT I
B obwata nonynaums e 0.2% [12].

NMPOTEWH C (PRC) UTIPOTEUH S (PRS)

EHporeHHaTa aHTMKOaryrnaHTHa cMcTeMa Ha opraHum3s-
Ma ce AonbnBa OT AENCTBMETO Ha ABa BuTamuH K
3aBUCUMMU NpoTenHa — rnpomeuH C u npomeuH S.

Tpomeun C (PrC) e nByBepWXeH NPOTENH C MOIEKYI-
Ho Terno 62 kDa, cbcTaBeH OT fieka U Texka Bepura,
CBbp3aHu ¢ aucynduaHa Bpb3aka. Jlekata My Bepura
cbabpxa 11YKIK octatbka (y-kapbokcmrnyTammHoBa
kucenuHa) un 1B-xmgpokcnacnaparmHoB ocTaTbk, a
TexKarta Bepura Cbabpxa akTUBHUS CEPUHOB EH3NUMEH
LeHTbp. CuHTE3Mpa ce B YepHMs Apob 1 Lumpkynupa B
nnasmara KaTo HeaKTUBEH LIMMOreH. AKTUBUPaHETO My
ce 13BbpLUBa OT TPOMOUH (T), . X n aBa eH3nMma oT
3MUIiCKa OTpoBa Ypes3 paskbCBaHe Ha nentugHara
Bpb3ka Arg "%’-lle %8 0T Texxkata My Bepwura, JokaTo
nekarta Bepura octaBa MHTaKkTHa. [TpouecsT e ¢ Manka
cKopocT, MHxubupa ce ot Ca?*, a ce yckopsia go 1000
MbTN OT KOYaKTOP, HAMMUPALL, CE Ha MOBBLPXHOCTTA Ha
€eHOTENHNUTE KNEeTKM — T.Hap TPOMOOMOAYIVH.

AkmueupaHusm npomeuH C (APC) e cepuHoBa
npoteasa, KoaTo uHaktmueupa @. Ve un ¢. VI3, kato rm
pasrpaxzaa npoTteonuMTuyHo. Ta3u peakuusa ce
yckopsiea oT ®J1 n Ca?*, a npotenH S e kodakTop.
MHakTnBupaHeTo e 6bP30 1 Ce OCHLLECTBSBA 32 OKOJO
5 MVHYTK, KaTO € Bb3MOXXHO caMo npu cBoboaeH .
V2, npegn obpasyBaHeTO Ha KoMnnekc ¢ . Xa.
PasrpaxgaHeTto Ha ¢. V@ Boan oo gpamMaTUYHO
NMOHWXXaBaHe Ha MPEBPbLLUAHETO HA NPOTPOMOMHA B
TpomOuH (cour. 1). CbLuecTBeHa pasnuka mexay APC
N OCTaHanuTe CEepVHOBM NpoTeasn € BUcokata My
cybcTpaTtHa cneunduyHocT. BropaTa BaxkHa oyHKUMSA
Ha APC e npodmbpuHonutnyHata. APC nma kocBeH
NponbpnHONNTUYEH edeKT, OCBHLLECTBSIBAH Ype3
WHaKTUBUPaHe Ha UHXMBUTOP-1 Ha NNasMMHOreHOBUS
aktusatop (PAI) n nHxnbuunsta Ha obpasyBaHeTo Ha
TPOoMOUMH. MNMputexaBa N NPOTUBOBBL3NANUTENHM
CBOWCTBAa, KaTo brokupa nHayuupaHara ¢ eH40TOKCUH
KoarynonaTtusi, LWOK U akyMyrnvMpaHe Ha NeBKOLUTU B
6enuTe apobose. NpoTUBOBBL3NANUTENHUAT MY edheKT
Ce ObIKM Ha pasnuyeH OT KoarynaumoHHUS akTUBEH
LeHTbp B Monekynata my [12, 15, 16].

Va
HHAETUDHNRaH

TpomMGo-
MOAYNUH
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Mpe3 1981 r. Griffin J.H. 3a nbpBM NbT onucea aeomumt
Ha npoteuH C [15]. KbM HacTosALWMA MOMEHT ca
n3eecTtHu Hag 150 pasnuyHu mytauumn, obycnasBawm
2 Tna geuunT Ha TO3M aHTUKoarynaHTeH NpoTeuH
[12]: mun 1, xapakTepuaupall ce ¢ peayLumpaHn H1Ba
1 PyHKUMOHANHa akTUBHOCT Ha npoTtenH C n mun 2 —
C HOpMarnHu HuMBa Npu pegyumpaHa ¢yHKLMOHanHa
akTuBHoOCT (Tabn. 3) [12].

Ta6nuua 3. V Hegpuyum Ha npomeur C

TUN QEOULMT HUBA AKTUBHOCT
I HNCKO HamarneHa
I HopmarHo HamarneHa

MaumeHTn ¢ gecpmumnt Ha npotenH C 1 PyHKLMOHANHN
HuBa okono 50% oT HopmarTa, umaT NoHe eanH ennaog,
Ha BeHo3Ha Tpomb6o3a go 60™ cu roguHa [4, 12].
Oeduumt Ha npotenH C ce cpewa B 0.2-0.3% ot
obwarta nonynauus, Kato Npu nuua ¢ BEHO3Ha
Tpombo3a vectotaTta My e oT 2.5% 1o 6% [12]. Jluua
¢ nedunumt Ha npotenH C nmat ¢ okono 10 nbTK no-
BMCOK OTHOCUTENEH PUCK 3a pasBUTUE Ha BEHO3EH
TpoMboeMbonm3sbm. OnnucaHo € U CbCTOSHUE,
nMmuTmpawo gedpuumnt Ha npotemH C [16]. To ce
XapaKkTepuanpa C HUCKM HMBA Ha EKCNPEeCUsi Ha eauH
eHaoTeneH pelentop 3a npotenH C, koeTo BoAu A0
HEBB3MOXHOCT 3a FeHepupaHe Ha HOpMallHU HMBa
APC 1 BEpOATHO 4O pa3BUTME HA TPOMOBO3MN.

®AKTOP V LEIDEN

Mpe3 1994 r. Dahlback B. u Hildebrand B. yctaHOBsIBaT,
Yye nNpu gobaBsiHe Ha akTUBMpPaH NPOTeEUH C KbM
nnasma Ha nauueHTn ¢ BeHo3Ha TpoM003a, akTuBupa-
HOTO MapuuanHo TpombonnacTuHoBo Bpeme (aPTT)
He ce yabkaBa, T.e. NrasMaTa Ha Te3n nauueHTn e
pe3nCTeHTHa Ha aHTukoarynaHTHus edekT Ha APC
[17]. CbcTOsAAHMETO € AedMHMPaHO KaTo pe3ucmeHm-
Hocm KbM akmueupaHusi npomeuH C [18]. Paznuu-
HW NPOYyYBaHUS YCTaHOBSIBAT pasfMyHa 4ecTtota Ha
To3n fgedekt. B egHo nonynaunoHHO npoyvBaHe
(Leiden Thrombophilia study) 19 e okono 21% npwu
naumMeHTUTEe C BEHO3Ha TpoMbo3a, cnpsiMo 5% npu
kKoHTponHaTta rpyna [19]. Cnopea opyro npoy4yBaHe
Tasn yectota e 18.4% [20]. CbBpeMeHHU JaHHM coyar,
Ye Hag 64% oT NauMeHTUTe ¢ BeHo3Ha Tpombo3a nvar

durypa 2.

pesncteHTHocT kbM APC (Sheppard DR) [21]. To-
KbCHO cTaBa siICHO, 4Ye okono 90% OoT naumMeHTuTe C
pe3ancTeHTHOCT kbM APC ca HocuTenu Ha To4koBa
Mymauusi e 2eHa 3a chakmop V .

leHbT 3a . V e nokanunaupaH B 4bMAroto pamo Ha 1 xpo-
mo3oma (1921-25) n e cbecTaBeH oT 25 ek3oHa (dur. 2).

MyTauusaTa 3acsara MACTOTO 3a pasrpaxaaHe Ha .V
oT APC 1 ce obrmkun Ha 3amsiHaTa Ha eHa aMUHOKMCe-
nuHa B nosvumusa 506 ¢ npyra Arg—Gin [18, 22, 23].
Mpn PU3NMONOrMYHOTO MHAKTUBUPaAHe Ha . V,
MoriekynaTta My ce pasuensa nocrnegosaTenHo Ha 3
mecTa — Arg®%, Arg*’ u Arg®’®, kaTto NbpBO TOBA ce
ocbluecTBaABa B mMscmo 506, nocrneaBaHo OT Mpoc-
TpaHCcTBeHa ekcno3nuus Ha Arg3% u Arg®”®. ®occopu-
nupaHeto Ha COOH-TepMuHanHusa yyactbk Ha .V
OT KaseuHkuHasa |l nogobeH eH3nMM, Hamupaly, ce Ha
TpoMmboumnTHaTa NOBbPXHOCT BOAM [0 MO-MbIIHOTO
nHakTnBmpaHe Ha .V ot APC, nopaau nosuLLeHO
pasuenBaHe Ha Arg®¢. B pesynTtaT Ha myTauusTa,
nonyyeHuaT . V He npuTtexasa MACTOTO, B koeTo APC
pasuensa MbpBOHa4YanHo Monekynarta my. Pasuen-
BaHETO Ce OCbLLIECTBABA MHOMO NO-6aBHO, OTKOMKOTO
npv MHAMBMON C HOpMmarneH ¢. V 1 npeaumHo 3a
cMeTka Ha Arg®e.

Hopmanhuat gpakmop V (npoakuesnepuH) e eqHoBe-
pWYXKeH rmMmMKonpoTeunH ¢ monekynHa maca 330 kDa [24]
N N3MbIHABA ponsTa Ha Ko-cpakTop [24]. CTpyKTypHO
1 cpyHKumMoHanHo Hanogobsea . VIl n ¢.1ll. CuHTesun-
pa ce B YepHus Apob 1 e NpeacTaBeH B NnasmMata u B
O-TpaHynmTe Ha TPOMBOLUTUTE, KbOETO CE CbXPaHsiBa.
OcBoboxpgaBa ce nNpu TPOMOOLMTHO akTUBUPAHE.
20-25% oT obLwiaTta akTUBHOCT Ha . V ce Obimku Ha
CbXxpaHsiBaHusi B Tpombountnte .V. CTPYKTypHO
TpOMOOUNTHUAT ¢. V ce pasnuyaBa OT nnas3mMeHus,
HO npokoarynaHTHaTa MM aKTUMBHOCT € e[JHakBa.
Monekynata Ha nna3meHus . V e nsrpageHa ot 2224
aMWHOKUCENUHHM OCTaTbKa, BKIOYBALLM eIMH BoAeLL,
nenTua, CbCTaBeH OT 28 amuHokucenvHu. Cbabpxa
6 OdomeHa: A1-A2-B-A3-C1-C2 n nputexasa cuneH
adumHUTeT 3a cBbp3BaHe ¢ docdonunuaHn (PI1)
NoBbPXHOCTM 4Ype3 C2 domeHa Ge3 yyacTue Ha
MeTanHu MoHu. A domeHume ca XOMOMOXHU C
uepynonnasmuHa, C domeHume ¢ AUCKOUANH, OKaTO
B domMeHBbmM n3nbriHaBa pongdTta Ha CBbp3BaLL, NnenTus.
AkTMBUpPaHUAT ¢. V2 e xeTepogmmep, CbCTOSILL, Ce OT
aMVHOTEPMUHArHa TeXKa Bepura n kapbokcutepmu-
HanHa neka Bepura, CBbp3aHM B HeKOBalleHTEH
KOMMMeKc, 3aBUCUM OT ABYBaNEHTHU KaTUOHMU.
MembGpaHHO cBbp3aH, . V2 dyHKLMOHMPA KaTo
.peuentop” 3a daktop X3 C KOMTO Ce CBbp3Ba

V rensao. Ve xpomosoma 1
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CTEXEOMETPUYHO B OTHOLEeHMe 1:1 B NpoTpoMOMHa3-
HUS KOMNIeKC B NpucbeTBMe Ha Ca?* n ce KoHcyMupa
B X0[a Ha KoaryrnaunoHHus npouec [22].

HapylweHusaTa B MexaHn3ma Ha nHaktusaums Ha . V
oT APC umart kaTo pesyntaTt TPOMOOTUYHU MHLMAEHTMH,
ObiKaln ce Ha HeKOHTponupaHa npoTpoMbuHoBa
aKkTuBauus.

YecTtoTaTta Ha . V Leiden myTtauusaTta Bapupa ot 3%
0o 12 % B obwara nonynauus B EBpona [25, 26], kaTo
3a CeBepHUTE YacTu Ha KOHTUHeHTa T4 € 5% [27, 28],
oT 1% 0o 6% B cTpaHute oT CeBepHa Amepuka [27] n
€ U3KIIYMTENHO psaka cped adppukaHum, aBcTpanuin-
uM 1 asmatum [25, 27]. MNpu nayMeHTn ¢ BEHO3Ha
Tpombo03a ce cpeLa B okoro 10% oT crnyyauTe crnopen
enHu aBTopu [27, 28] n 11-29% [27, 29] cnopen apyrw,
KaTo nNpu nuua LeneHacoyeHo m3cneaBaHu 3a
TPOMBOMUNNA Ta3n YECTOTA € 3HAYUTENHO NO-BUCOKA
— 30-50% [27, 28]. No-Hu1cKa YyecToTa ce ycTaHoBsBA
npu naumeHTn ¢ 6enogpobHa Tpomboembonmsa — 7-9%
[30]. XeTepo3uroTHUTe HocuMTeNn Ha myTtauusa ¢. V
Leiden nmaTt ot 3 0o 8 NbTM NO-BMCOK PUCK 3a
pa3BMTUE Ha BeHo3Ha Tpombosa [9, 19, 27, 31, 32], a
xomosurotHute oT 50 go 100 nbTm [9, 27, 32, 33].
CpenHaTa Bb3pacT Npu MbpBUSA MHLMOEHT 32 XOMO3U-
rotHuTe Hocutenun e 31 r. [4], a 3a XeTepO3UroTHUTE
44 1. [4]. XXeHu, nonoxuntenHn 3a d. V Leiden
MyTauusiTa B XETEPO3UrOTHO CLCTOSHME, YNoTpebsi-
BaLLM oparnHu KoHTpauenTueu umaT 30 NbTM NO-BUCOK
puck 3a TpoMboembonuyeH MHUMAEHT [4]. PakTop V
Leiden myTauusaTa ce cBbp3Ba U C YCNOXHEHUSA Ha
OpemMeHHOCTTa KaTo pas3BUTUE Ha MpeeknamMmncus
(26%), nnaueHTapHu nHdapktn (10%), npexaespe-
MEHHO OTIensiHe Ha nnaueHTaTta (29.6%) n 3aryba Ha
nnoga npes BTopu 1 Tpetn Tpumectbp (31.3%) [34].
MHoXeCcTBO NpoyyBaHNA NOTBbPXKAABaT M Bpb3Ka Ha
. V Leiden ¢ noBTapswm ce enusoam Ha gbnboka
BEHO3Ha Tpombo3a (OBT) [35, 36].

MYTALIUA G20210A B TrEHA 3A NMPOTPOMBWH

[Be roanHu cnep onnuceaHeTo Ha MyTaumsa @.V Leiden
npe3 1996 2. Poort S. R. u cbmp. [37], onuceaTt
Mymauusi e 2eHa, Kodupauj, cuHme3a Ha rpompom-
6uH. MNpeBpblLLAHETO Ha NPOTPOMOMHA B TPOMOWH €
BTOpaTa kni4voBa asa B KpbBOCHCUPBAHETO,
nsnckeawa obpasyBaHeTo Ha NPOTPOMOMHA3eH
KOMMMeKC CbCTaBeH OT . X2 (cepuHoBa npoTeasa), d.
V2 (Ko-cbakTop) 1 NpoTPOoMOMH (cybcTpar), CBbp3aHm
nocpeactsom Ca?* kbM ®J1 noBbPXHOCT (TpOMBOLUTEH
dakTop 3 nnu yBpeaeHu eHOoTENHN KIETKM).

leHBbT 32 NPOTPOMOUH € fokanmanpaH B 11 xpomosoma
(11p11-912) [32], gbnbr e 21 kunobasu n ce cbCToU
oT 14 exk30Ha 1 13 UHTPOHA, KOMTO Ce TpaHCcKpMbupat
B T.Hap. npe-npornenmud, cbabpxaly 622 aMUHOKMCe-
nuHu. MpoTpomMOunHBLT unu @. Il e egHoBepUxKeEH
rMUKONpoTENH C MonekynHa maca 72 kDa [24],
NPeKypcop Ha OCHOBHUSA MPOTEONUTUYEH €H3UM Ha
Koarynaumsita — TpoMOuH. CTpykTyparta Ha Morekyna-
Ta My B U3BECTHa CTeMeH ce pasnuyasa OT Tas3n Ha
ocTaHanute BuTaMmuH K-3aBucrmu cpaktopu. Kapook-
cYTepMMHanHaTa 4yacT Ha Mofekynata My — NpeTpoMm-

OWH 2, e TPOMOMHOOpa3yBaLlarta 4acT, a aMMHOTEPMU-
HanHaTta Jact — dparmeHT 1 1 2, ceabpxa 10 YKI'K
ocTatbka 1 ocobeHa fBoiHa GpumyecTa CTpyKTypa
HapedeHa ,,Kringle” domeHu. MNbpBaTa GpuMkKa
CNyXu 3a 3anaBsiHe Ha BbIMeXuapaTHy BEpUry, a ypes
BTOpaTa NpOoTPOMOUHBT ce 3anaBs 3a d. V2 u g. X2,
KaTo Taka Cce OCblUeCcTBsAIBA akTUBMPAHETO My OT
NPOTPOMOUHA3HUS KOMMJIIEKC.

AKTUBMPAHETO Ha NPOTPOMOUHA Ce OCbLUECTBSIBA OT
npoTtpomburHa3zarta Ha Hakornko etana: 1) MbpBoHadarn-
HO p.X? paskbcBa MenTugHa Bpb3ka mexay Arg3%-
lle3?', npu koeTo ce obpasyBa ABYBEPMKHA MEXONHHA
Mornekyna Hap. metdzompombuH. Npu TO3M npouec
HacTbNBaT MHTEH3MBHM KOHOPMALMOHHN MPOMEHNU
B CEepVHNpoTeasHus AOMeH Ha MonekynaTta. Medso-
mpomMbuHBbM Ma amugasHa 1 MHoro cnaba koaryna-
LUMOHHa aKTUBHOCT; 2) Pa3kbCBaHETO Ha nenTuaHaTa
Bpb3ka Arg?'-Thr?’?2 otgenss amMHoTepMUHanNHaTa
yacT oT Monekynara, cbabpxalia YKIK octatbum un
aBete ,,0pUMKN”, 03Ha4YeHu kaTo oparMeHTn 1 un 2, ot
KapOoKkcuTepMmMHanHaTa 4acT, KOSiTO e iByBEPUXKHA —
0L TPOMOUH C eKCrpecusl Ha EH3UMHUSA My LEHTBP;
3) dbparmeHT 1, 2 gONBMAHUTENHO Ce pa3KkbCcBa OT
NPOTEONUTUYHOTO AEeNCTBME Ha TpoMbumHa. Pusnoro-
rmyHata pons Ha (pparmeHT 1 e ga ocbllecTBsiBa
CBbP3BaHETO Ha NPOTPOMOUHOBaTa Morekyna kbM OJ1
nosbpxHocT nocpeactsoM YKINK, a Ha dparmeHT 2 —
CBbp3BaHe ¢ kodakTop V2, KaTo ce NocTura yckopsisa-
He Ha aKTUBMPAHETO Ha NPOTPOMOUHA OT chakTop X2,

3psnaTta dopma Ha Mornekynarta Ha 4YoBeLllKUS
NPOTPOMOUH ce CbCTOoMU OT 4 pasnuyHu OoMeHa:

1. Gla domeHn (ocTatbum oT 1 0o 40).

2. “KpuHenbn” domeH 1 (octatbum oT 65 o 143).
3. “KpuHebn” domeH 2 (octatbum oT 170 oo 248).
4

lMpekypcop domeH Ha cepuHogama ripomeasa
(octatbum ot 321 go 579), KOMTO CbLUO Taka e
XOMOMNOXEH Ha APYru YIeHOBE OT CEMEWCTBOTO Ha
CepvHOBUTE MpoTeasu.

MyTauusTa B reHa 3a NPOTPOMOWH € pe3ynTar OT 3aMsi-
HaTa Ha efHa amuHokucenuHa c gpyra (Glu—Arg) B
nosvumsi 20210 B 3’— HempaHcupaHusi Ppe2uoH [24],
KOETO BoAM [0 akymMynupaHe Ha uHopmaumorHHa PHK
N NOBULIEH CUHTE3 Ha (PYHKLMOHANHO HOopMareH
npoTpoMOuH [24]. MNMoBULWIEHOTO KONMYECTBO Ha
aKTMBMpPaH TPOMOWH B KOMOVHauus ¢ pakTopuTe XIII2
1 TPOMOOMOAYIMH, € NYCKOB MEXaHW3bM 3a npoLueca
Ha nonumMmepwusaums Ha HUOPUHOBUTE MOHOMEpPHU
dhopmupaLLy Tpomba. ABsBanku ce YacT OT MPOMOTOp-
HWUSI PETMOH Ha reHa 3a NPOTPOMOWH, Tasn MyTauus
NnoBMnusiIBa reHHaTa eKkcrnpecus, KaTto s nosullaea,
KOeTo 0bsiCHsABa NPOTPOMOOTMYHMSA b noTeHuman. Mpu
HanuMyne B crnegu, NPOTPOMOUHBT akTuBMpa U
nosuLLaBa AencTBmneTo Ha haktop V n cdaktop VIII, a
B ronieMu Konu4ecTsa ro noTucka.

Mymauyussi G20210A B reHa 3a nNpoTpoMOuH ce
ycTtaHoBssBa npu 5% no 10% ot naumeHTuTe C BEHO3Ha
Tpombo3a 1 npu 15%-18% OT NnaumeHTUTE, NOASI0KEHN
Ha LieneHaco4eH CKPUHUHI 3a Tpombodunusa [24].
XeTepo3nroTHOTO HOCUTENCTBO Ha Ta3u MyTauus ce
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CBbp3Ba € 2 40 8 NbTW NO-BUCOK PUCK 3a pa3BUTUE Ha
BeHO3Ha Tpombo3a [4, 9, 32]. [laHHM OTHOCHO
OTHOCUTENHUSA PUCK MPU XOMO3UTOTHO HOCUTENCTBO
nunceaTt nopaav Marnkms 6por foKa3aH XOMO3UIOTHM
Hocutenu. MNpepgnonara ce, 4e€ XOMO3UTOTHOTO
HOCUTENCTBO Ha gedekTa obycnaBsa no-Texka
KNUHMYHa nssea [38]. HocutencTtBoTo Ha myTauus
G20210A B XeTEPO3UTOTHO CLCTOSIHNE 1 ynoTpebaTa
Ha opanHu KOHTpaLuenTuBM MOBULLUABa puUcKa 3a
pa3BuTUE Ha TpoMboembonusa 16 NbTu, a 3a pa3BuUTUe
Ha MuokapaeH nHdapkt okono 11 nbty [38, 39].
Mopo6Ho Ha chakTop V Leiden, myTtauma G20210A B
reHa 3a NpPOTPOMOWH Ce XxapaKkTepusmpa ¢ ETHUYECKO
pasnuune B pa3npegeneHuneto [40]. YecTtoTtarta i cpe
obwara nonynauusa B EBpona Bapupa ot 1% no 3%
[9]. Han-Bucoka YyecToTa ce yCcTaHOBSABA B HOXHUTE
YacTu Ha KOHTUHeHTa (3%), a Han-HUCKa B CEBEPHUTE
(npnbnuantenHo 1.7%), KaTo e U3KINIYUTENHO psAaKa
npu nuua ot achpukaHcky 1 asumatckm npousxon [40].

MYTALUU B FrEHA 3A METUNEHTETPAXUOPO-
®OJIAT PEAYKTA3A (MTHFR) UBPB3KATAUM C
HUBATA HA XOMOLIUCTENHA

lMpe3 nocnegHuTe rogMHN ocoBeHO aKkTyalHeH
nokasarten e xomoyucmeuHnbm (XL]). Peanua astopu
CBbP3BAT Pa3BUMTUETO KakTO Ha BEHO3HM, Taka M Ha
apTepuarnHu Tpom60o3u [41, 42] c NpOMEHU B HEFOBUTE
HVBa, NPEAVMHO MOBULLEHU — CHCTOSIHUE, U3BECTHO
KaTo xurnepxomMoyucmeuHemusl.

XU e TMon-cbabprKalla aMMHOKUCENMHA, NpeacTaBnsi-
Balla npeceyHa To4yka Mexay ABaTta MeTabonuTHU
MbTS HA METUOHWNHA — Ha CyNd)OHMpPaHe U TpaHCMeTK-
nupaHe. MexaHn3mnTe, Ypes KOUTO XMNEePXOMOLNC-
TemHeMusaTa npegpasnoniara KbM pa3BuTUETO Ha
Tpombo3u ca Bce oule HesscHU. [pegnonara ce
yyacTMeTo Ha npouecu, CBbp3aHuW C eHAoTenHa
aKkTusaums, nponudepaumns Ha rmnagko-MycKyrmnHu
KneTku B cboBaTa CTeHa, NPOMEHU B npoayKuusaTa
Ha a30TeH OKcuA OT eHAOoTenus, UHXnbupaHe Ha
TpoMOOMOAYNMHOBaTa eKCNpPecKs BbpXy eHgoTenHara
NOBbPXHOCT, BOAELLO 40 HaMarneHa akTuBHocT Ha APC
1 NOBULLIEHA aKTUBHOCT Ha . Xl n ¢. V [41].

XunepxomoumucTenHeMusita Moxe aa 6bae BpoaeHa
unm npupobuta. BpogeHaTta xvmnepxoMoLUCcTEMHEMUS
€ no-yecTa 1 e pe3ynTar Ha MyTauuK, 3acsraliy reHa
3a yucmamuoH-B-cuHmemasama vnu MemursieH-
mempaxudpodghosiam pedykmaszama (MTHFR) [43].

MTHFR e 77 kDa npoTeuH ¢ KaTanuMTuyHa akTUBHOCT.
Ponsaita My ce nspassisa B ocuUrypsiBaHeTo Ha METUIOBMU
rpynu, HeobxoaMmm 3a peayKumsaTa Ha KNneTbyHus 5,
10-meTuneH TeTpaxugpodonar 4o 5-meTun TeTpaxua-
podbonat, KOWTO CIyXu KaTo cybcTpaT 3a pemMeTunu-
paHeTo Ha XLl 0O METUOHWMH N € OCHOBHAa LIMPKYnu-
paLia dopma Ha ponaTa. OT METUOHUHA Ce nony4aBa
S-afgeHo3un MeTuoHnH (SAM) — yHMBepcareH JoHOop
Ha MeTUNoBu rpynu npu metunupaHeto Ha OHK [44].
leHbT 3a MTHFR e nokanusmpaH B xpomosoma 1
(1p36.3). NMonumopduambT C677T B €k30H 4 Ha reHa
3a MTHFR e pesynTat Ha TO4KOBa MyTauusi, NPy KOATO
0asaTa UMTO3UH e 3aMeHeHa OT TUMUH B nNo3uums 677,

pe3yntatbT Ha 6enTb4YHO HUMBO € nogmsHa Ha
aMUHOKWcenuHaTa anaHuH ¢ BanuH (Ala222Val).
dyHKLMOHAMNHO, Taka KogupaH, NPpOTEUHBT € C
peoyumpaHa eH3nuMHa akTuBHOCT npu 37°C [44].
MyTaumnaTta e cpaBHUTENHO YecTa, KaTo B HSAKOU
nonynawumm xeTepo3unrotHata coopma goctura 4o 50%
npu HecenekTMpaHu NaumeHTn, a XOMOo3uroTHaTa Jo
15% [45]. YcTtaHOBeHM ca reorpadckn 1 eTHUYECKU
pas3nuyns, KaTto BMCOKa 4YecToTa mma B MTtanus
npunbnuautenHo 44%, VicnaHus 42%, a cpaBHUTENHO
HUCKa cpen adppukaHckoTo HaceneHne — 7%. Mpuyn-
HWUTE 3a No-BMCOKAaTa YeCToTa B HAKOW nonynauumm He
€ u3BecTHa. Jluncear fJaHHM 3a NoMnoBOTO pasnpeaene-
HWe Ha To3n nonMMmopdusbm [44].

Bucokun HmBa Ha XL, ce ycTtaHOBABaT NpeavMHO npwu
nuua B HanpegHana Bb3pacT M NvMua HOCUTENW Ha
XOMO3MroTHaTa popmMa CbC CbMbTCTBAL, AePULMT Ha
¢honar, ButamuH B, , nn ButamvH B,. B xeTeposnrotHo
CbCTOsIHME MyTauusaTa ce CBbp3Ba NPeaAuMHO C
ymepeHu ctonHocTu [46]. Ha durypa 3 cxemaTuyHo e
npeacTtaBeH PUCKLT 3a pasBUTUE Ha BEHO3EH U/unu
apTepuvaneH UHUMAEHT B 3aBMcumocT oT XL HuBa.

BUCOK PHUCK

A

YMEpEeH pMCK

A

HWCBK pHCK

4

HAMa puck 7.0

®urypa3. A [InasmeHu Husa Ha XL| u puck 3a passumue Ha
mpombo3sa

3Hae ce, Ye XOMO3UTOTHOTO HOCUTENCTBO BOAM [0
pegyuupaHe akTMBHOCTTa Ha eH3MMma C rnoseve oT
50%, HO eekTbT OT peayumpaHata akTUBHOCT Ha
MTHFR Bbpxy HMBaTa Ha XOMOLMCTENHA 3aBUCU OT
npuema Ha ¢onatun. Hueata Ha XL ca ¢ okono 25%
NO-BUCOKM NPU XOMO3UTOTHUTE HOCUTENU, ako
nnasMeHnTe HMBa Ha conat ca Hucku [47].

Mpes nocnegHUTE roAMHU ce NPoBexaaT MHOXECTBO
NpoyYBaHus, Lenswm Aa yCTaHOBAT 3HAYEHUETO Ha
Tasu MyTauums 3a pa3BUTUETO Ha BEHO3HU TPOMOO3W.
Peaovua aBTopu pasrnexpat gedekra B reHa 3a
MTHFR kaTo kaHOugaT akTop CbC CaMOCTOsITENHA
pons [47]. MNbpBOHaYanHUTe OaHHM co4yaT Bpb3kKa
MexXJy XOMO3UIOTHO HOCUTENCTBO Ha MyTauusaTa
MTHFR C677T n no-BUCOKUSI PUCK 3@ pasBUTUE Ha
BEHO3HM TPoMOO3M, KaTo APYrM NpPoyyYBaHWUs He
Hamupart TakaBa Bpb3ka [41]. [TpoyyuBaHe npoBeaeHo
oT Nizankowska-Mogilnicka E. n cbTp. ycTtaHoBsiBa
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e[HaKkBa YecToTaTa Ha HocuTencTBo Ha 677TT anena
npu nuua c BEHO3eH TPOMO0eMBONM3bLM U KOHTPOSHa-
Ta rpyna niamsuau [48]. Opyru npoy4BaHus nogyepTa-
BaT 3HAYEHWETO Ha HanM4YneTo U Ha OpYr reHeTUYeH
nedext [49]. Cnopea Kluijtmans u cbTp., pUCKLT OT
pa3BMTMETO Ha TpoOMo3a e Mo-BMCOK Npu nuua-
HoCcUTENW Ha TepmonadunHus BapnaHT Ha MTHFR B
KoMBUHaUMA C XOMO3UTroTHa MyTauusi, 3acdraiia
LUCTaTUOH-B-CMHTETA3aTa, CNpsiMo Nnuua HOCUTENN
camo Ha efiHa oT ABeTe myTauumm [50].

3AKITIOYEHUE

leHeTUYHUTE pUCKOBU hakTopm 3a TpoMBodunms ca
CBbp3aHu C HapylLeHWs, BOAELM A0 NaToNornyHu
OTKIOHEHNSA BbB (DyHKLMATA Ha KoarynauuoHHaTta u/
UK aHTUKoarynauvoHHaTa cucTteMu. TecTBaHeTo C
Lien JoKa3BaHeTo MM, flaBa Bb3MOXXHOCT 33 MAEHTUU-
LMpaHe Ha nuuaTta B pUCK OT pasBuTMe Ha TpoMBoeM-
G0oNMM3bM, KaKTO U OLIEHKA Ha puUcka OT Bb3MOXEH
peunaue. TeHgeHuMUTe B paspaboTBaHeTo Ha
CbBpPEMEHHUTE MPOTOKONKU 3a npodunakTmka u
neyeHve Ha TPOMBOEMBONMYHUTE UHUMAEHTMU ca
CcbobpaseHn C HOCUTENCTBOTO UIK NuncaTta Ha BPoAeH
nOedbekT, Npeapasnonarall, KbM TpoMB0o3npaHe, KoeTo
npaBu 3a4bNGOYEHOTO UM NMO3HaBaHe, MOLLIHO OPbXUe
B pbleTe Ha KNUHUUWUCTUTE NpU U3rpaxnaHe Ha
nHOMBUAYarnHa TepanesTUYHa cTpaTerus.
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PE3IOME

MwnacTteHus rpasuc e psigko aBTOMMYHHO HEBPOIO-
rMYHO 3abonsiBaHe, XxapakTepmnampaLlo ce ¢ HapyLue-
HWe B HEPBHO-MYCKYNHOTO NpefaBaHe B pe3ynTar Ha
aBTOMMYHHa aTaka cpeLlly NpPOTEWHU OT HEPBHO-
MyCKynHaTa Bpb3ka. B 3aBUCMMOCT OT aHTUreHHaTa
CneLmM@pUYHOCT Ha aHTUTenaTa, KIMMHUYHUTE NPOSBU
N Ha4yanoTto Ha 3abonsBaHETO ca OnMcaHW HSAKOITKO
noATuna. YCTaHOBEHO €, Ye OCHOBEH aHTUreH-MULLIEHa
3a aBToaHTuTenarta npy MG € HUKOTUHOBUAT aueTun-
xonuHoB peuentop (AchR — 85%), cnegBaH ot
MycCKyrnHo-cneundpuiHata kmHasza (MuSK — 6%) u
nunonpotenH-cebp3aH 6entovk 4 (LRP4 — 2%).
OTnunyuteneH Gener B KNMHUYHO OTHOLIEHUE €
n3paseHata MyckynHa cnabocT u noBulieHaTa
MyCKyfnHa ymopa nopagu abHopMHO HamaneHaTa
HepBHO-MYCKynHa curHanusauus. MauneHtute ¢ MG,
4yecTo MMaT CXOL4HM CUMMNTOMMU, HE3ABUCUMO OT
OCHOBHUS NOATMN Ha 3abonsaBaHeTo, HO MMyHOMNATO-
norudata e nogyeprtaHo pasnuyHa. bnarogapeHue Ha
pasLwnpsBaLLMAT ce peneproap OT aHTUTSNO-6a3u-
paHu nabopaTopHU METOAM 1 TECTOBE AMarHocTMKara
Ha aBTOMMYHHUTE 3a00nsiBaHMs Ce YCbBBLPLUEHCTBA,
npefoCcTaBANKM Bb3MOXHOCT 3a MHAMBUAYaNEH
noaxon B NeYeHMeTo, cbobpaseH C yCTaHOBEHUTE
crneumduyHy aHTuTena.

Knr4oeu dymu: asemoaHmumersia, asmouMyHHO
Hesporio2u4HO 3aborisisaHe, MUuacmeHus epasuc

SUMMARY

Myasthenia gravis is a relatively rare autoimmune
neurological disease that is associated with impaired
neuromuscular transmission as a result of an
autoimmune attack on neuromuscular proteins. The
different subtypes of autoimmune disease can be de-
termined depending on the antigenic specificity of the
antibodies, the clinical manifestations and the onset
of the disease. The main target of pathogenetic
autoantibodies in MG is the nicotinic acetylcholine
receptor (AchR — 85%), followed by muscle-specific
kinase (MuSK — 6%) and lipoprotein-bound protein 4
(LRP4 — 2%). A distinctive feature in the clinic is the
pronounced muscle weakness and increased muscle
fatigue due to reduced neuromuscular signaling. Pa-
tients with MG have often similar symptoms, independ-
ent of the underlying subtype of disease, while the
immunopathology is markedly different. The expand-
ing repertoire of antibody-based laboratory methods
and tests improves the diagnosis of autoimmune dis-
eases and allows treatment to be tailored to specific
antibodies.

Keywords: autoantibody, autoimmune neurological
disease, myasthenia gravis
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BbBEOEHUE

MwuacteHnus rpasuc (MG) e HeBpornorm4Ho 3abonsisaHe
¢ A0o6pe ycTaHOBEHa aBTOMMYHHA NaToreHe3a. Xapak-
Tepusaupa ce C HapyLleHO npefaBaHe Ha HEepPBHUS
UMMYNC B HEPBHO-MYCKYITHUS CMHAMC, ObIDKaLo ce
Ha aBTOAHTUTENA, HACOYEHN KbM Pa3fiMyHMN aHTUrEeHN
— KOMMOHEHTN Ha HEPBHO-MYCKynHaTa Bpb3ka. ToBa
obycnaBs 1 0COOEHOCTUTE Ha KIUHUYHUTE U3SBU —
n3paseHata MyckynHa cnabocT M noagTucHaTu
pednekcn. Hanm-yectata Haxogka npun MG ca
aBTOAHTMTENa, HACOYEeHN KbM HUKOTUHOBUS aLleTu-
XOJIMHOB peLlenTop OT MOCTCUMHANTU4YHaTa MYCKyrHa
mMembpaHa. JlabopaTopHUTE METOAN C ANArHOCTUYHO
3Ha4YeHne ca CeposiorMYyHU — 3a OTKpPMBaHe Ha
aBTOAHTUTENA U eneKTPOU3NONOTNYHN.

MUACTEHWUA TPABUC (MG)

MwnacteHus rpasuc (MG) e ugeHTudguumpana ot Tho-
mas Willis owe npe3 1967 n e nbpBOTO ONMUCAHO
aBTOMMYHHO HEBPOIOrnYHoO 3abonseaHe [1]. XapakTe-
pusnpa ce C HapylleHue B HEPBHO-MYCKYITHOTO
npegaBaHe, ObIDKaLLO Ce Ha 3HauuTenHa peaykumns
Ha KONM4yeCcTBOTO peLenTopy 3a aueTnnxonuH (AChR)
B MOCTCHHaNTU4HaTa MembpaHa Ha HepPBHO-MYCKYII-
HWS cUHanc. YBpexaaHeTo € pesynTtaT Ha aHTUTAno-
MeanumMpaH U KOMNIeMeHT-3aBUCUM aBTOMMYHEH
OTrOBOP C NPOAYKUMNS HA aBToaHTUTENa.

B 3aBMCMMOCT OT pasnonoXeHWeTo Ha aHTUreHa,
aBToaHTuTenata npu MG ce pasgenaT Ha aHTuTena
KbM TPaHCMEMOPaHHW NN N3BBHKINETbYHN MPOTENHN
N aHTUTENa KbM BbTPEKIETbYHU NPOTEMHN. [TbpBaTa
rpyna ca natonoruyHu u 3acsarat doyHkumsaTa Ha AChR
B HEPBHO-MYCKYIHUS CUHANC, KOETO BOAM [0 HapyLUeH
MOHEeH TpaHCNopT npe3 MycKkyfnHata membpaHa u
HamarieHa MyCcKyrHa KOHTpakums. KbM TAX npuHaane-
Xat aHTM-AChR aHTuTenaTta, aHTM-MuSK aHTuTEnaTa
W aHTUTEnNara cpeLly nMnonpoTenH cBbp3aH nentug 4
(LPR4). AHTTenaTta KbM BbTPEKIETHbYHU NPOTENHM
(TUTUH, puaHOOMHOB peLenTop, KOPTakTUH) Han-
BEPOSITHO He ca NaToNorMyHW, HO mMoraT fa ce
n3nonseat kato nabopaTtopeH mMapkep C KIMHUYHO
3Ha4eHve No OTHOLLEHME Ha TexecTTa Ha 3abonsBea-
HeTO, HanNMYneTo Ha TMMOM WY MUONaTUS.

ENMMOEMMONOIrna

MG e cpaBHUTENHO psAKO aBTOMMYHHO 3abonsBaHe
¢ YyecToTta 3a EBpona okono 1/250 000 go 1/500 000
nvua. 3abonsiBaHeTo € pasnpPoCTPaHEHO cpes BCUYKM
E€THUYECKU rpynu 1 Bb3pacTu. MNpu cnyvamTe ¢ paHHO
Ha4ano CbOTHOLLEHNETO XXeHN:MbXe e 3:1, AokaTo npu
Te3M C KbCHO Havarno cTtpagart no-4ecto mbxe [2]. B
EBpona noBe4yeTo nNaumMeHTH ca C Havano Ha onnak-
BaHuaTa cneg 50-roguwHa Bb3pacT [3].

KITMHWYHU NPOABU
BbonHute o MG cTpagaTt OT uM3paseHa MYCKyrHa

cnabocT 1 noBuLEHA MyCKyrnHa ymopa, KOSiTo ce
BrolLLaBa npu usmnyecka akTUBHOCT U ce noaobpsasa
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npu noumeka. MNMaumeHTUTE Morat ga umar pasnuyHa
cTeneH Ha NTo3a unu cnaboct Ha m.levator palpebrae
superior, auNnonusi, An3apTpus, aucdarus, ANCrHes,
nuuesa cnabocT, kaTo B Ha4anoTo Ha 3abonsiBaHeTo
€ XapakTepHa nyktyaunsa Ha cumntomuTe [2]. Han-
YecTO e 3acerHara ekcTpaokyrnapHaTa MyckynaTtypa,
KaTo Mpu HSAKOW MauuMeHTU CUMMNTOMWUTE ocTasaT
nokanuampaHm (ovHa dopma Ha MG, OMG), a
HeBpooddTanmonornyHaTa cCUMToMaTuKa e eauHCTBe-
HaTa nposiBa Ha 3abonsBaHeTo [4]. IMpu no-ronamara
YyacT oT nauuneHTUTe obaye ce Habnogasa nporpecus
Ha bonecTTa B paMKuTe Ha HSIKOIKO rofnHu (reHepanu-
3upaHa MG, GMG), kaTo npv Tasu chopmMa, KNMHU4YHaTa
KapTMHa e no-pasHoobpasHa 1 3abonsBaHeTo MOXe
Aa 6bae xMBOTO3acTpallaBallo Nopagu MYyCKyrHa
cnabocT, B pe3ynTaT OT 3acsraHeTo Ha bynGapHuTe
n/vinu guxaTenHnTe Myckynm [S].

+lTo3a- acuMeTpnyHa ymopa
+ Ounnonus - Hali-4ecTo 3acerHar e m. medial rectus

OyHo 3acsaraHe

«[nsapTpus - 3aTpyAHEH rOBOP,
nanatanHa (Hocoeapey)

+[Oncth arna - 2aTpyaHeHo NpernblyaHe

«[tBKaTeNHa cNaBocT - yMopa Ha YenkcTTa,
3aTBapAHETO Ha YerioCTTa e No-3acerHaro oT
oTBapAHeTo

BynBapHo 3acAraHe

Jluueso sacaraHe -3aTBapsHe Ha knenaunTe

Myckynu Ha
KpaiiHuuTe

+OBHKHOBEHO MPOKCUMANHUMYCKYIN, CUMETPMYHO
+PblieTe ca Mo-3acerHaTh oT kpakara

+HapyweHa ¢nekcna Ha Bpata

AKCHAITHIA MYCKYIIA -MapaHe Ha rnapata

«AncnHes -3ayx, 3aTpyaHeHo BAULWBaHe, Kalnila
+OpTONHes, TaXUnHes
+nxaTenHa HeA0CTaTbYHOCT

[OunxarenHu myckynu

Ta6bnuua 1. A KnuxuyHa xapekmupucmuka Ha MG [5]

NnoATUNOBE

B 3aBMCUMMOCT OT KMMHUYHUTE MPOSIBU, Ha4ano Ha
3abonsiBaHeTO, aBToAHTUTENaTa M HanNU4METO UMK
OTCbCTBMETO HA TUMYCHa NaTornorus ca naeHTnuum-
paHu HSAKOMKO KNUHMYHKM nogtvna Ha MG. Cnopeg
Bb3pacTTa Npu NbpBUTE KMMHMUYHM NPOSIBU, NaLMeH-
TUTE C reHepanuanpaHa opma Ha MG, ce knacudum-
uupat B TakvMBa C paHHO U KbCHO Havano. 3a early-
onset ce npuema Ha4vano npean HaBbpLUBaHE Ha
40-roguwHa Bb3pacT [6]. Tean naunmeHTn ca no-4ecTo
eHn, ¢ aHTn-AChR aHTuTEna n xmnepnnacTtudHa
TUMyCHa rnes3a. B gonbnHeHne KbM OCHOBHOTO
3abonsiBaHe mMoraTt fa pasBUSAT U OPYTY aBTOMMYHHM
3abonsBaHusl, Ha-4eCcTo C TUPEOUAHO 3acsraHe.
O6ukHoBeHo npy MG ¢ paHHO Havaro He ce Habrnoaa-
BaT aHTMTENa KbM OPYrY MYCKYITHW KOMMOHEHTU [7,
8], Ho MoraT fa ce YCTaHOBSIT HAKOW ApYyr opraHocne-
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LMUYHM aBTOAHTUTENA, HAaNpPUMep CpeLLy CTPYKTYpU
B LUMTOBMOHATA XNle3a u ap.

MaumeHTUTE C Havano Ha 3abonsBaHeTo cnepn 40-
rogvilHa Bb3pacT unu late-onset ca No-4eCcTo MbXe n
0BMKHOBEHO MMaT HOpMariHa XMCTOMOorMs Ha Tumyca
unun atpodus. MNMpu Tsix MOXe Aa ce Habngaea ovHa
U reHepanuanpaHa crnabocT U NO-TEXKO NpoTUYaHe
B cpaBHeHue ¢ MG ¢ paHHa nposiBa, a CNOHTaHHUTE
pemucum ca pegkn. OceeH aHTuTena cpelty AChR,
Te3n NaumeHTn MMaT U aHTMTena kbM HabpasgeHu
MYCKYMHW NPOTEUHWU KaTo TUTUH N PUAHOLUHOB
peuenTtop. Hanuyneto um ce cBbp3Ba C MO-TEXKA,
reHepanuavpaHa unu npegumHo opodapuHreanHa
cnabocCT 1 YeCTU MUACTEHUYHU Kpuan [9].

Mpu okono 10-15% ot nauneHTuTe ¢ MG ce yctaHOBS-
Ba Xunepnnasus unm Tymop Ha Tumyca (TUMOM),
NOTBbLPAEHN Ype3 KOMMTbpHa Tomorpadus. Toau
MOATUMN € eQHAKBO CPeLLaH Mpu MbXe U KEHU N MOXe
Ja ce NposiBv BbB BCsIka Bb3pacT, Har-4yecTo obade
Ha4ano Ha 3abonsBaHeTo e okono 50™ rogmHa [10].
KnvHWYHUTE nNposiBU ca MO-TEXKM, C NMpOrpecuBHa
reHepanuavpaHa un opodapuHreanHa cnabocrt. MNpu
NnoYTK BCUYKM GONHM ce HabniogaeaT BUCOKU TUTPU
Ha aHTU-AChR aHTuTena, KakTo 1 aHTUTENa cpeLly
TUTUH. MNpu naymeHTUTE C TUMOM, Hal-4ecTo ce
M3BbpLBa NbjiHA TUMEKTOMUSA C OKOHYATENHO
npemMaxesaHe Ha TyMopa, KaTo OOMKHOBEHO CUMMTO-
MUTE NepcucTMpaT, KOETO Hanara npoabInKUTENHA
nmyHoTepanus. MogxoabT nNpu nuua 6e3 gaHHKM 3a
Xvnepnnasus UM ¢ KOHTpPanHAMKaLms 3a onepaTMBHO
neyeHne nopagn BMCOK PUCK (Bb3PaCTHU C TEXDbK
KomopbugnTeT), ce nNpoBexaa KOHCepBaTUBHO
Tepanusi ¢ KOPTUKOCTEPOUAM U UMYHOCYMNPECOPMU.

AHTU-AChR aHTuTENa He ce yCcTaHOBAT Npy NpUonNmnau-
TenHo 15% ot nauneHTuTe ¢ reHepanuampaHa MG. B
okoro 40% oT Tsix 0b6ave ce OTKpMBAT aHTUTENA CpeLLy
MUSK — nocTcuMHanTuyeH nNpoTeuUH OT HEpPBHO-
MYCKynHaTa Bpb3ka. KnuHnyHata kapTuHa npwu
nauueHtTuTe ¢ aHTM-MUSK aHTUTEna e nogobHa Ha
Te3n ¢ aHTn-AchR aHTuTena, HO NbpBUTE UMAT U
HETUMUYHN KIUHUYHU XapaKTEPUCTUKK, KaTo Cenek-
TUBHa nuueBa, nymbanHa, wuiiHa U guxatenHa
MyCKyrHa crnabocT 1 n3paseHa MycKyrHa atpodus,
KaTo B HHAKOW OT criydamTe odHata Myckynatypa e
OTHOCUTENHO nowageHa [11]. PecnupatopHuTe Kprau
ca Mo-4eCTu, OTKOMNKOTO NpU NauueHTn ¢ reHepanu-
3upaHo aHTM-AChR-no3nTtueHo 3abonsasaHe. Myckyn-
HaTa cnabocT MoXe Aa BKIYBa MYCKYIU, KOUTO
0OMKHOBEHO He ca cumnToMaTtudHu npu MG, kato
napacnuHanHu 1 MycKkynu Ha xpaHonposoga. Havano-
TO Ha 3abonsiBaHeToO Npu naumeHTn ¢ aHTM-MUSK
aHTUTena € no-paHHoO U Te ca NpeauMHoO XeHu [11].
XucTtonoruaTa Ha TMMyca 0bMKHOBEHO € HopMariHa.

MauneHtn ¢ MG, npu kouto nunceat aHTU-AchR un
aHTM-MUSK aHTuTena 1. Hap. ,cepoHeratuBHa MG*,
Ca KMMHWUYHO XeTeporeHHW. Te moraT Aa umat camo
O4YHO, NTEKO reHepanuanpaHo Unn TeXKO reHepanuan-
paHo 3abonsBaHe. B HsAkoOM criyqam, Te3u naumeHTu
He ce pasnuyaBaTt OT nauymeHTuTe ¢ aHTU-AchR
aHTUTEnNa rno OTHOLLEHWE Ha KIMHUYHUTE XapaKTepuc-
TUKN, bapMakonornyHnsa OTroBop npu nposefeHa

Tepanusi U1 aHomanuuTe B Tumyca [12].

Mpu oyHaTa chopma Ha 3abonsBaHETO, ako MYCKYI-
HaTa cnabocT ocTaHe orpaHnyeHa 4O OYHUTE MYCKYNU
cnen 2 rognHn uma 90% BeposTHOCT, bonecTTa aa He
reHepanuaupa. 1o 50% oT Te3n naumeHTn umaT aHTu-
AChR aHTuTENa, KaTo NO-BUCOKMUTE TUTPU HA aHTUTE-
nata He npenckassBaT HEMPEMEHHO reHepanusaums.
Mpn ovHaTa popma Ha MG psako ce yctaHoBsiBaT
aHTU-MUSK aHTutena [13].

ABTOAHTUTENA

1. AHTH-aULeTUNXONMH peLenToOpHU aHTUTena
(AchR-aHTuTena)

Mpu no-ronsamata yact ot nauueHTute (~ 85%) ce
OTKpuBaT aHTuTena ot noaknac IgG, n IgG, cpewy
HUKOTUHOBUSA aueTunxonuHoB peuentop (AchR) B
Hanpe4YHo-HabpasaeHTe MycKynu. ABToaHTUTeNaTa ca
HacodeHU KbM N-KpanHUTE N3BBHKIETHYHN JOMEHM Ha
cybeonHMunTe Ha aueTunxonuHoBusa peuentop. lMo-
ronsamaTta 4acTt oT aHTuTenata csbp3BaT AChR B
HeroBaTa o-cybeauHuUa, Kato NpoyyYBaHUs BbLPXY
XUBOTUHCKM MOLEenW npepnonarar, ye Te ca Hau-
natoreHHuTe [14]. OCHOBHUSIT UMYHOTEHEH PErMOH Ha
o-cybegnHuuaTta e CbCTaBeH MaBHO OT aMUHOKKCE-
nuHM 67-76 [15]. OcBeH kbM a-cybeaunHuuara, ce
OTKpMBaT M aBTOaHTUTEemna cpelly BCUYKUTE neT
cybeounHuum, BKkNounTenHo y-cybegnHmuaTta Ha
detanHuga AchR. Te nposiBaBaT cBOsITa NaTOreHHOCT
Mo HAKOMKO HaumHW. ABToaHTuTenarta ot IgG, un IgG,
nogknac morat eeKkTMBHO [a akTuBMpaT cuctemara
Ha KoMnremeHTa, ¢ obpadyBaHe Ha MeMbpaHo-
aTtakyBau, komnnekc (MAK) B noctcnHanTuyHaTa
MeMOpaHa 1 paspyLLaBaHe Ha XxapakTepHara CTpyKTypa
Ha peuenTopa, KOeTO HapyLlaBa HepBHO-MYCKynHaTa
TpaHcMucus. pyr MexaHn3bM e Ype3 MHxnbrpaHe Ha
CBbP3BaHETO Ha aLETUNXONNMHA C HEFOBUSA peLenTop,
OT MOBBPXHOCTTA Ha NMOCTCUHANTMYHATa MYCKyrHa
MembpaHa. ABToaHTUTENara, KOUTO ce CBbp3BaT B- UM
6130 40 MSICTOTO Ha CBbp3BaHe Ha nuraHga, moraT
OVPEeKTHO [la nonpeyaT Ha akTUBUPAHETO Ha peLienTopa
OT aueTUNXoSfInH, KOeTo BoAM OO0 UHXMbupaHe Ha
aLeTunXonuH-3aBMcuMaTta curHanumsauust B HeBpo-
MyCKyrnHaTa Bpb3ka. Hewo noeedve, bugelikn 6usa-
NeHTHW, aBToaHTMTeNnara moraTt ga ,ompexart*
peuenTopuTe, UHAYLMPANKN eHaoumnTo3a ¢ nocnea-
BaLLO YHULLIOXXaBaHe (aHTUreHHa mogynauus). UHtep-
HanusauusaTa Ha AchR e egHa oT npuynMHUTE 3a
HamarnsiBaHe Ha Oposi Ha aUETUNXONUHOBUTE peLen-
TOpW B HEPBHO-MYCKyrnHaTa Bpb3ka [16].

2. AHTU-MuSK aHTUTeEna

Myckyn-cneunduryHaTa kmHasa (Muscle specific ki-
nase — MuSK) e noctcnHanTuyeH uHTerpaneH
MeMpaHeH NPOTEWNH, KOWTO y4acTBa B CUrHanusauusta
MeXAy ABUraTeNHUTE HEBPOHU N CKENETHUTE MYCKYIIN.
MuSK usrpageH e OT U3BbHKNETbYeH, TpaHCMEM-
OpaHeH cnupaneH (juxtamembrane domain) u
uutonnasMeH (BbTpPeKneTbyYeH) JOMEH U NpUTEXaBa
aKTUBHOCT Ha TUPO3UH-KMHa3a. VI3BbHKNETbYHUAT
OOMEH BKIlOYBA TPU MMYHOrNOOGYnnH nogo0HM
obnactn n 6orat Ha LUMCTEMH OOMEH C peuenTopHa
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byHKLMSA 32 CUMrHanHKM 6enTbum, HapudaH owe Friz-
Zled-like domain. MbpBUAT UMYHOrMOOYNMHOB PETNOH
€ BaXeH 3a cBbp3BaHeTo Ha MuSK c HeroBute
nuraHan — arpuH-lrp4. Aktusauunsta Ha MuSK ce
ocbliecTaBa nocpencTsom arpuH. OcBeH ToBa
N3BLHKNETBYHUST MMYHOrNOOYNMHOB JOMEH € CbLLO
cybeTpaT 3a gumepusauns Ha ase MuSK monekynu
npu ocblUecTBABaHe Ha aBTodocdopunuparHe [11,
17]. ABTohbochopunumpaHeTo, 3aefHO CbC CBbp3Ba-
HeTo Ha Dok7, BbTpekneTbYeH TapreTeH 6enTbk, Boan
00 MbIIHOTO akTMBMpaHe Ha MuSK-kuHasarta. Cnegga
docodupunmpaHe Ha 6enTbUM NO BepuratTa KaTo
rapsyn v B-cy6eamHuuata Ha AchR [18]. AkTMBMpaHeTO
Ha agrin/lrp4/MuSK curHanHus nbT BOAW OO0 KNbCTe-
pupaHe Ha aueTUNXoNMHOBUTE peLenTopu n A0
hopmupaHe Ha 3psifia HepBHO-MYyCKyrHa Bpb3ka [11].
OcBeH TOBa MUSK B3aumopgencTsa ¢ aueTunxonu-
HecTepasaTta u konareH Q (ColQ), kouto y4yactear B
npekpaTtdBaHeTO Ha CUrHanHaTta TpaHCAYyKuuS B
HepBHO-MYCKyrnHaTa Bpb3ka. CnegoBaTenHo MycKyr-
creundHUYHaTa KuHasa urpae KrodoBa porist He camo
B OpraHu3auusaTa, Ho U B NOAAbPXAHETO Ha HEPBHO-
MYCKyrnHaTa Bpb3Kka, Ype3 KOATO Ce OCblUecTBsIBa
npegaBaHeTo Ha HEPBHUSA MMMYNC KbM MYyCKyrna 1 ce
MHULMMPA HEroBOTO ChKpalleHue [11].

MpubnuauntenHo 6% oT nauneHTuTe ¢ MG nspaboTsat
aHTUTena cpewy MyckynHa cneumdumyHa MuSK-
KnHasa. [o-ronsgmMara yacT oT TaX ce CBbp3Bar ¢ Ig-
nogobHWUTE PEMMOHN Ha N3BBHKIETBYHUAT JOMEH [19].
AHTuTenara cpelty MuSK He BOgaT 40 Bb3nanuTenHo
yBpexaaHe Ha HMBO HEepBHO-MYCKyfnHa Bpb3ka. [1o-
ronsimata 4acTt OT TAX ca OT MMYHOrNMoOGynNMHOB
noaknac 1gG,, KOMTO ce xapakTepuaupa oT4acTu C
HecrnocobHOCTTa Aa aKkTUBMpa KOMMNEMeHTa unu ga
ce cBbpxke ¢ Fc-peuentopute. Tesm aHTuTENna umart
CBOMCTBOTO fa obmeHsT Fab dparmeHTn ¢ gpyru
aHTUTena OT TO31 nojgknac, KOeTo BoAM A0 YHKLUMO-
HarnHO MOHOBANEHTHO aHTUTHAMO, HOcelwo ABe
pasnuyHn aHTUreH-cebp3BallM MecTa, T.e HoBaTta
Mornekyna e oucneunduryHa. TakmBa aHTUTENA He
Morart Aa ,,oMpexBaT” eqUHUYHM aHTUreHU 1 cneaoBa-
TEnHo He MoraT Aa MHAyUMpaT aHTUreHHa Moaynauums.
Te pencrtBaT 4Ypes3 OGnokMpaHe Ha HopMarHaTta
dyHKuMa Ha MuSK, kato mackupatr mecTtaTta 3a
cBbp3BaHe Ha MuSK c HeroBuTe nuraHau, BKIHO4YU-
TenHo Irp4/agrin n ColQ. ToBa Boau 0O HamaneHa
noctcMHanTuyHa nnbTHOCT Ha AChR un Bnowasa
TAXHOTO NoApexaaHe B NoCTCMHanTu4YHaTa MeMbpaHa
[11, 20].

3. AHTu-Irp4 (Low-density lipoprotein receptor-re-
lated protein 4) aHTutena

Mpn okono 2% ot naumeHTute ¢ MG, ce gokassat
aHTMTena cpeLly nNMnonpoTenH-cBbp3aH 0enTbk 4
(LRP4). LRP4 e nocTcuHanTM4eH peLienTop 3a arpuH,
¢ pong B aktuBaumaTa Ha MuSK, knbcTepupaHeTo Ha
AChR n 06pa3yBaHeTO Ha HEPBHO-MYCKYITHU BPb3KM
[21]. Ton e HeobxoouMMm 3a xM3HecnocobHoCTTa U
HOpMarHoTo pa3BuTe Ha benute gpobose, 6bLOpe-
uuTe 1 opraHuTe ¢ ekTogepmaneH npounsxoa. MNuvnHata
nunca Ha LRP4 Boan oo napanusa npu paxgaHeTo,
nopagu paHeH 6NMoK B pa3BMTUETO Ha HEPBHO-
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MycCKyrnHuTe Bpb3ku [22]. AHTU-LRP4 aHTuTenaTta
npuHaanexar Haii-sede kbM nogknac IgG, v in vitro e
[JoKasaHo, Ye ca CocOOHN Ha KOMMNEMEHT-MeanmpaH
KNneTbyeH nmanc. Bbnpekn ToBa, TEXHUAT OCHOBEH
naTtoreHeH MexaHu3bM Ha gencTBue in vivo e
NHXMbupaHe Ha B3ammopgencTeneto ¢ MuSK, HapyLua-
BaLLO HOpMarnHaTa opraHu3aLmsi Ha HePBHO-MYCKYII-
HUTE BPBb3KM [23].

MbpBOHAYanHoO aHTK-Irp4 aHTMTENa ca Gunn yctaHo-
BeHU Npu 6onHm ¢ MG 6e3 HanuuMe Ha aHTUTena
cpeLLy apyrv BuaooBe aHTureHu. B nocnencteme obave
ca OTKpUTW 1 Npy NauneHTn ¢ aHtutena cpelty AChR
n MuSK, kakTo 1 npuv naumeHTn ¢ Apyru aBTOMMYHHMA
3abonsBaHus. Hannumeto Ha aHTu- LRP4 aHTuTena
€ CBbP3aHoO C No-neknm cumnTomm Ha MG, KoaTto Moxe
[a ce MposiBU YNCTO KaTto o4YHa dopma Ha 3abo-
nsasaHeto [16].

4. ABTOaHTUTeNa cpely CKeneTHO-MYCKYHMU
oenTbumu

B nocnegHuTe roanHn ca onucaHu aHTUTena cpeLuy
HabpasgeHn MyCKynHW (CTpauuoHarnHu) BbTpekre-
TbYHM MPOTEUHU KAaTO MUMUH, MUO3UH, aKmuH,
mporoMuo3uH, puaHoduHos peuenmop (RyR) v ap.
Te He ca crneundunyHn 3a MG 1 MoraT Aa ce yCTaHOBSIT
N NpY NauMeHTn ¢ ApyrM aBTOMMYHHU 3abonsiBaHus,
KakTo 1 Npu nauneHTn ¢ Tumom 6e3 MG [24]. Mpu MG
Te3u aHTUTEnNa PSAAKO ce NosABABAT NpU Nnurca Ha aHTu-
AChR aHTuTENna, Nopaan KOeTo He ca OT nornasa 3a
aunarHoctuumpaHeTo Ha MG. HesaBucnmo oT ToBa, Te
MoraT Ja ca nofesHW npu AMarHoCTULMPaHETO Ha
MwnacTeHus rpasuc, cBbp3aHa ¢ Tumom [15].

Hal-ronemusit NpoTerH, NnpyHagnexat, KbM rpynara
CTpauMoHanHn e mumuHbm. Tol e ¢ Monekyrna Terno
00 4200 kDa, kaTo 3a TUTUHOBUTE aHTUTENa ce 3Hae,
Ye cebp3BaT Manbk 30 kDa gomeH, HapeveH myasthe-
nia gravis titin-30 (MGT30) [25]. [lockopo ce cmsaTaLle,
Yye TUTMHOBMUTE aBToaHTUTena ce oTkpueat npu 20-
40% oT1 naumeHtute ¢ MG 1 aHTU-auUETUNXONUHOBH
aHTUTeNa, KakTo U Hal-BeYe Npu naunmeHT ¢ TMMOM-
acouumnpaHo 3abonsiBaHe unn MG ¢ KbCHO Havarno.
MocnegHn gaHHM obave, coyaTt Ye HUCBK TUTBP Ha
TUTUHOBW aBTOaHTUTENa ce HamupaT U Npu cepo-
HeraTMBHa MuacteHus rpasuc (SNMG) [15], kaTo
TUTPUTE HEe KopenupaTt C Hanu4YneTo Ha TUMOM.
Hanuuneto M obayve nokassa no-Texka gopma Ha
MG ¢ mnonatus.

PuaHoduHosusim peuyenmop (RyR) e TpaHCcMmeM-
OpaHeH 6enTbk, OCHOBEH KOMMOHEHT Ha KanuueBus
KaHan B capKkonmasmMeHusi peTukynyMm, Meguunpalty
ocBoboxxgaBaHeTo Ha Ca?' oHM B uuTONnasmMara,
yNecHsIBalKy MyCKyrnHaTa KOHTpaKUMs B OTTOBOP Ha
ctumynaums. NMogobHo Ha TUTMHOBUTE aHTUTeNa, RyR
aHTUTenaTta ce yCTaHOBSIBAT B HUCKa CTENEeH Npu early-
onset MG un B okono 40% ot naumeHTuTe c late-onset
MG, pokato Han-ronsM npoueHT (ao 75%) 3acarat
naumeHTn c TuMmomartoaHa MG, a TSXHOTO NpUCHhCTBUE
€ NPOrHOCTUYHO 3a MO-TEXKO NPOoTMYaHe Ha 3abons-
BaHeTo [15].

PancuH (Rapsyn) e ,scaffolding” npoTeuH, konto
urpae pons B rpynupaHeto Ha AChR upe3 cBbp3BaHe
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Ha BbTPEKNEeTbYHUTE OOMEHM Ha peuenTopuTe B
Myckyna. AHTUTena cpeLly parncuH ca OTKPUTWU npwu
okono 15% o1 naumenTute ¢ MG, BKNIOUUTENHO Cpea
SNMG. PancuHoBu aHTuUTEnNa, obave morat ga 6baar
OTKPUTW M NpX OPYrXM aBTOMMYHHU 3abonsBaHus,
HamansaBamKn TAXHaATa CTOMHOCT KaTO AMAarHOCTUYHU
mapkepu 3a MG [24].

KopmakmuHbm e untonnasmeH npoTenH, KONTO
CbLo y4acTBa B rpynupaHeto Ha AChR. AHTuTena
CpeLly KOpTakTUH ce oTKpuBaTt npu okono 9.5% ot
naumMeHTuTe ¢ yctaHoBeHu aHtutena kbM AchR 1 24%
oT nauneHtute ¢ SNMG. TaxHOTO 3HadyeHue 3a
aunarHoctukata Ha MG Bce oule e HESICHO, Tbi KaTo
ce cpewart u npu ~ 12.5% o1 nauneHTUTE C Opyrun
aBTOUMYHHMK 3abonsBaHus u 5% oT 3apaBuTe
KOHTPOSK, KakTo U Ao 26% OT nauyneHTuTe C nonu-
MWO3UT, 4EPMATOMUO3UT U UMYHHO-MeJunpaHa
HekpoTusmpalla muonaTus [26].

5. AHTUTena cpelly eKcTpauenynapHu aHTUreHU

lNpy naumeHTn ¢ Texka nposBa Ha MG, Tumom u
CbMbTCTBALY, MUOKApPAUT 1 / UM MMO3UT ce cboOLaBa
3a nosiBa Ha aHTMTena KbM MNoTeHuuan-3aBnucum
kanves kaHan, KCNA4 (formerly Kv1.4). NMoTteHumnan-
3aBucumnaT kanues kaHan (VGKC) ce cbctom ot
YeTMpU TpaHcMeMObpaHHU o-cybeanHULM, KOUTO ce
KOMOMHMpaT KaTo XOMO- UInun xeTepoteTpamepu. Kv1.4
e o-cybegumHuua ¢ monekynHo Terno 73kDa, pasno-
NnoXeHa rnaBHO B MO3bka, nepudepHUTE HepBMU,
CKeneTHUTE U CbpAeYyHUTe MYCKYNM U KOHTponupa
NpPecrHanTUYHOTO OCBOOOXAABaHE Ha aLETUITXONUH.
AHTuTEna cpelty Kv1.4 ce otkpusart npu 10-20% ot
nauneHtute ¢ MG [27].

AZpUH'bm € NMpoTeorNnKaH, cekpetTrpaH oT MOTOPHUA
HEBPOH, KONTO cnef ToBa ce CBbp3Ba C MYCKYIIHUA

LRP4 u aktuBupa curHanHa kackaga (LRP4/MuSK
KomMnrnekca), KoeTo BOAM OO KNbCTepupaHe Ha
aLeTUNXonnHOBK peLentopu. ArpyMHOBKM aHTUTENa ca
oTkpuTK npu 2-15% ot naumeHtute ¢ MG, BbNpeku
Yye B NOBEYETO crnyvyam Te ca MONOXUTENHU U 3a
aHTuTena cpewly AChR, MuSK nnn LRP4 [28]. TbK
KaTo aHTU-arpyuHOBUTE aHTUTENa He ca OTKPUTU B
nNpobun OT 34paBu KOHTPONMWU UMW NauUMEHTU C OpYyru
HEBPOIOrMyHM 3abonsaBaHusa (kaTo Hamnp. MHOXEeCT-
BEHa ckreposa U ONTUYeH HEBPOMMUENUT), Te nmat
OvarHocTuyHa ctonHocT kato MG-cneundpunyHun
aBToaHTUTENa [28, 29].

EH3UMBT aueTunxonMHectepasa ce Hamupa B 6rnnsocTt
[0 NnocTCcMHanTu4YHaTa MeMbpaHa, Kb4eTo € 3aKOTBEH
Bbpxy MuSK 4pe3 monekynu konareH Q (ColQ) [30].
KonaeeH Q e NpoTENH, KOWTO KOHLEHTPUpPa 1 3aKpensa
aueTunXonuHecTepasarta B HEPBHO-MYCKYSTHATE BPb3KM
1 ce Nnokanusmpa B M3BbHKNETBYHUSA MATPUKC KaTo No
TO3M HaYMH CTaBa LOCTbNEH 3a aHTuTena. KonareH Q
ce Hamupa camo B HEBPO-MYCKYJTHUTE BPb3KU.
AToHTUTena cpewy AChE n ColQ ce otkpusar
CpaBHUTENHO pAaKo npu nauneHTn ¢ MG. ABToaH-
Tutena cpewy AChE ca pgoknagsanu npu 5-50% ot
naumeHTute ¢ MG, Ho Te He ca cneLndnyHK, Tbi KaTo
ce cpeLyar v npy MHOTo NauMeHTH C Apyryn aBTOUMYHHU
3abonsBaHusa. AHTuTena cpelty ColQ gocera ca 6unm
oTKpuTKM nNpu okono 3% oOT nauymeHTute ¢ MG,
BKIOUMTENHO cpef TakmBa cbC SNMG, kato OTHOBO
He ce pasrnexgar kaTo cneumduyHn 3a MG n Bce owle
He ca OTKpUTM JoKal3aTencrBa 3a natoreHHocT [31].

B cepyma Ha okono 7% ot naumeHtute ¢ MG n AChR
aHTutena u 16% ot SNMG e onucaHa rpyna aHTutena
cpelly TpaHcMmembpaHeH konareH unu Tun Xlll, Ho
TSIXHOTO MPUCBLCTBME HE Kopenupa C TexecTTa Ha
KNUHUYHUTE cumnTomuTe [32].

duzypa 1. V¥ CxemamuyuHo npedcmassiHe Ha OCHOBHUME aHMUZEHU — IPOMEUHU OM He8POMYCKYIHama epb3ka,

amakyeaHu om asmoaHmumena ripu MG [33].
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3AKITIOYEHUE

MG e aBTOMMYHHO HEBPONOrM4YHO 3abonsBaHue,
MeauMpaHo OT aBToaHTWUTena, Npu KOeTo ce Habrnio-
naBa AedekT B NpeaBaHeTO Ha HePBHM UMMYSICU Ha
HMBO HEPBHO-MYCKYyNHaTa Bpb3ka. ToBa e Hal-4ecTo
CpeLLaHOTO aBTOMMYHHO 3abonsiBaHe, CBbP3aHo C
TMOM. 3a NOTBbPXKAaBaHe Ha AuarHosaTa U 3a a ce
N3KMoYaT ApYrM HepBHO-MYCKYIHU 3abonsBaHus,
KMIOYOBO € onpedensHeTo Ha CbAbpXalluTe ce B
cepyma aBToaHTMTena C OTHOLLEHWE KbM NpoLecuTe,
BOAELWM 00 YyBpexAaHe Ha HepPBHO-MYCKYITHOTO
npenaBaHe.
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PE3IOME

CTepeoxXuMn4yHnTe CBOMCTBA Ha HEPBHUTE areHTu
(TabyH, 3apwvH, 3oMaH, unknosapuH, VX) ce obycnasaTt
OT TAXHATa XMMUYHa CTPYKTypa. MI3BeCcTHO e, Ye kaTo
XUMWUYHM CbEOUHEHMS Te UMAT eduH, a Npu 30MaH 1
[OBa XMpanHu LeHTbpa, KOMTO ca NpUYMHa BCEKN eanH
OT NpeacTaBUTENUTE Ha Te3n areHTu aa uvar no asa
cTepeonsomepa C U3KNKYEHNE Ha 30MaH, Npu KOUTO
ca yeTupu. HaydeH nHtepec npeamsBrkea QakTbT, Ye
BbB BCUYKU Cryvyan eOUHUST OT CTEPEOU3OMEPUTE €
MHOTO MO-TOKCUMYEH N € HOCUTEN Ha TOKCUYHUTE
CBOWICTBa Ha CbeAUHEHUNETO (NMPY 30MaH TOKCUMYHM ca
OBa eHaHT1omepa). EH3anmuTe, KouTo ca cnocobHu aa
XuaponuanpaTt HEPBHUTE areHTW crnegBa ga ce
pasrnexgar kaTo bMockaBeHmIKbPY (CTEXMOMETPUYHN
N KaTanuTuyHW) N TEXHW NOTEeHUManHn aHtugoTu. Mo
peauvua NpuUYMHM OCcoOEeHO BHUMaHMeE NpuBAnYaT
KaTanuTu4yHuTe ckaBeHIKbpu. CbLLecTByBaT pasnuny-
HW acnekTU Ha aKTMBHOCTTa Ha BMockaBeHmXbpUTe,
HO eAuH e ocobeHo BaxeH. Tol ce oTHacs Ao
cTepeocernekTUBHaTa XMaponnaa Ha HEPBHUTE areHTu
N no-crneumanHo Ha TeXHUTe TOKCUYHM CTEepeoum3o-
Mepu. BucokaTa ctepeocenektuBHa e(peKTUBHOCT Ha
eH3MMUTe npegonpeaens U no-Bucoka cTeneH Ha
Xnaponusa u AeTokcudukaums Ha HepBHUS areHT.

Knrovyoeu dymu: HepgHU azeHmu, cmepeou3omepu,
cmpeoceniekmusHa xudporsusa, cmpeoceiekmusHa
eghekmusHocm, Kamanumu4Hu 6UoCcKageHOXbpuU

SUMMARY

The stereochemical properties of nerve agents (tabun,
sarin, soman, cyclosarin, VX) are determined by their
chemical structure. It is known that as chemical com-
pounds they have one and, in the case of soman,
two chiral centers, which are the reasons why each
of the representatives of these agents has two
stereoisomers, with the exception of soman, in which
case they are four. Of scientific interest is the fact
that in all cases one of the stereoisomers is much
more toxic and carries the toxic properties of the com-
pound (two enantiomers are toxic in soman). En-
zymes that are capable of hydrolyzing nerve agents
should be considered as bioscavengers (stoichiomet-
ric and catalytic) and their potential antidotes. Cata-
lytic scavengers attract special attention for a number
of reasons. There are many different aspects of
bioscavenger activity but one is particularly impor-
tant. It relates to the stereoselective hydrolysis of
nerve agents and in particular to their toxic stereo-
isomers. High stereoselective efficiency of the en-
zyme also determines a higher degree of hydrolysis
and detoxification of the nerve agent.

Keywords: nerve agents, stereoisomers, stereo-
selective hydrolysis, stereoselective efficacy, catalytic
bioscavengers
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BbBEOEHUE

MpodunakTnukata n aHTUgOTHATa Tepanus Ha
WHTOKCUKALMUTE C HEPBHU areHTu (TabyH, 3apuH,
30MaH, uuknosapuH u VX), asaBawim ce Han-
onacHuTe XMMUYHU GOWMHM OTPOBHM BELLECTBA, ca
Haco4YeHU KbM MUHUMU3NPAHE Ha TEXHUTE TOKCUYHN
edeKTr, B OCHOBaTa Ha KOMTO CTOU MHXMOMpaHe Ha
eH3nma auetunxonuHectepasa (ALXE) c nocnensa-
Lia XonuHepruyHa kpmsa. B npodunaktuyeH acnekr
€AVWHCTBEHUAT NMULEH3UpaH 1 NpueT 3a BOEHHa
ynotpeba e npenapatbT NMpugocTurMuH. [1-2]. B
TepaneBTUYEH acnekT OTAaBHa Ce e Hamnoxwuna
aHTMAOTHaTa Tpuaga aTponuH, peakTuBaTop Ha
XonuHecTepasaTta U auasenam unv mugasonam B
Ka4ecTBOTO Ha 6eH3oanasenuHm [3-5]. Mpes rognHuTe
ce HaTpynaxa [OCTaTb4HO OaHHMU, Ye KakTo B
NPodUNakTUYHOTO, Taka U TepaneBTUYHOTO Hanpas-
NeHue CbLLEeCTBYBAT U3BECTHN HeJOCTaTbLUU, KOUTO
yakaTt cBoeTo peuweHue. CbBCEM HakpaTko —
nupmagocTurMmnH 3awmTtasa AUXE B nepudepunTa,
Ho He 1 B LUHC; aTponuH e npekpaceH aHTUOOT, HO
CaMOCTOSAITENHO He € B CbCTOsIHWE [a NOMOrHe npwm
TEXKM (POPMU Ha OTpaBSAHE C HEPBHU areHTu; npu
OKCMMHUTE peakTmBaTtopu Ha ALLXE npobnembT € B
OTCbCTBME Ha YHMBepcareH npenapat, KOUTo Aa e
edeKTUBEH Npu OTpaBsiHE C BCUYKM NpeacTaBuTenu
Ha HepBHUTe areHTu; beH3oauasennHutTe ca edek-
TMBHU caMo ako ce npunoxat go 20-30 muH cnepg
€eKCMno3numsaTa, No-KbCHO ry6AT MPOTEKTUBHUA CU
edekT [6-9]. B cbLWoOTO Bpeme pasnuyHu nscneno-
BaTemNcKM eknnu obpbLyaT cepuo3Ho BHMMaHWE Ha
noTeHLmana Ha bMockaBeHIKbpPUTE KaTO CbBCEM HOB
noaxop 3a LenuTe Ha npodunakTukarta n TepanusTa
Ha MHTOKCMKauuMuTe C¢ HepHU areHTu. Cnopen
MeXaHU3MbT Ha JEeUCTBME Te ce OensAT Ha CTeXneo-
METPUYHN 1 KaTanUTUYHU U 38 TEXHUTE CBONCTBA KaTo
BEPOSATHW aHTUAOTU HA HEPBHUTE areHTK ca nyonu-
KyBaHu o6wmpHu matepuanu [10-16].

Mo cunarta Ha peauua nokasaTenn KaTanuTUYHUTE
OunockaBeHOXXbPU ce ovyepTaBaT KaTo ganed no-
yCMNeLWHNs BapuaHT, B CpaBHEHUE CbC CTEXUMOMET-
puyHuTe. EOQHO OT cepuo3HMTe NpeaunsBMKaTencrea
npea pa3paboTBaHETO Ha HOBU KaTanUTUYHM CKaBeH-
KbPWU € OOCTUraHe Ha BMCOKa KaTanmuTuyHa akTuB-
HOCT MO OTHOLUEHWE Ha TOKCUYHUTE CTepMon3omepu
Ha oTAenHuTe NpeacTaBUTENN HAa HEPBHUTE areHTW.
CTepeoxMMn4yHUTE CBOWCTBA Ha Te3n areHTu ce
onpeaenaTt oT dakTa, Ye cnopen XMmuM4yHaTa cu
npupona Te ce ABSBAT XMpanHu cbeauHeHus. ToBa
obycnaBs HanuuMe Ha gBa eHaHTuUomepa (npwu
hoCchopHUST aTOM) 3a BCAKO OT TAX, KaTo nNpu 30mMaH
Te ca 4yeTupu (MMa BTOPU XMpaneH LEeHTbp Mo
BbrIepogHus atoMm). HeszaBucMMo OT xumu4yHaTta
CTPYKTYpa Ha HEPBHUTE areHTU, eOVHUAT OT CTepeo-
N30MepUTE ce siBSIBa MHOTO MO-TOKCUYEH OT ApYyrus u
BCbLUHOCT € NnpuymMHaTa 3a TOKCUYHOCTTa Ha Cbeau-
HEHMeTO.

EH3umHOmo paszspaxdaHe Ha omdeniHume cmepeo-
u3omMepu (a He Ha pauemMamu) Ha HepgHUMe azeHmu
u mo npeghepeHyuanHo Ha OHe3U om msx, Koumo
onpedenam mokcu4yHocmma Ha cbeOUHeHusima, ce
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OecbuHupa Kamo cmepeoceriekmueHa xudposnusa.
Mony4yaBaHeTO, N3CreaBaHETO N OXapaKkTeEPU3NPaHETO
Ha KaTanuTUYHM BUoCKaBEHIKbPU C BUCOKA CTEPEO-
CENEeKTUBHOCT N e(PEeKTUBHOCT KbM HEPBHUTE areHTU
N Bb3MOXXHOCTUTE 3a W3MNOM3BaHETO MM KaTO TEXHMU
aHTMOOTKN e NpeaMeT Ha HacTosLWmMs 0630p.

EH3UMU YYACTBALUUN B CTEPEOCEJIEKTUB-
HATA XnapPOJIN3A HA HEPBHUTE ATEHTU

CnocoBHOCT 3a CTepeocenekTMBHa XMAPONM3a Ha
docchopopraHnyHuTe cbeanHeHus (POC) n HepBHU
areHTV NpUTeXaBaT KaTanuTU4HUTe BocKaBeHXObpW.
Bcunyku eH3umu, xugponusmpalim ocgopopraHnyHm
CbeaMHeHns npuHaanexart KbM knaca Ha cpocdo-
Tpuectepasute (®TE, EC 3.1.8), kouTo ce oenaTt Ha
OBe OCHOBHUW noarpynu. KbM nbpBata ce oTHacAaT
€H31MW, KOUTO MMaT U3paseH apuHUTET KbM Cbean-
HeHust ¢ P-O Bpb3ka M No HOMEHKNaTypa ce aABsaBaT
opraHodpocchopHUu xuaponasm (napaokcoHasa,
6akmepuanHa ®TE, Bacterial PTEs EC 3.1.8.1).
BtopaTa rpyna obeguHsiBa eH3MMu, KOUTO npede-
peHumanHo xugponusnpar cbegmHeHuns c P-F n P-CN
BPb3KW, HOCELLM HAUMEHOBaHUETO OUU3ONPONUII-
c¢onyopcpochatasu (DFPasa, EC 3.1.8.2). B nocnea-
HUTE roAUHN BHUMaHMETO € HAaCO4YEHO OCHOBHO KbM
6akmepuasiHama ghocghompuecmepasa U rnapaok-
coHa3zama (PON1), kouto ce npvemart, ye npuTtexasar
noTeHumMarna Ha katanuTuiHn brnockaBeHoKbpu [17].

Taka HapeyeHus ,auB“ TMN eH3umn (wild-type en-
zymes) npedepeHunanHo Xuaponunampar HUCKO
TOKCMYHUTE P, eHaHTVOMEpPU Ha HEepPBHWUTE areHTu,
nopagu KoeTo ca HeMnpunoXrnmu 3a TaxHata 4eTOKCu-
dukauyna [18-19].

CTtepeocenekTBHaTa xugponmsa Ha pauemmyHn dOC
N HEpPBHU areHTu e aeduHUpaHa kato npedepeH-
umarnHa xmapornuaa Ha eavH ctepeousomep npes apyr
[20-21]. KaTtanuTuyHata eEeKTUBHOCT Ha fafeH
€H3MM, BKIIOYUTENHO M Ha OHe3u, yyacTBalu B
XuaponusaTta Ha HepBHU areHTu, ce u3passiBa C
ypaBHeHueTo kcat/Km. B Hero kcat oTpassiBa Konko
MoneKkynu oT cybcTparta 6usaT TpaHcOpMUPaHU B
NPOAYKT 3a eAuHuua Bpeme OT eAuH eH3nM. Km
(koHcTaHTa Ha Michaelis) oTpassaBa aduHUTETa Ha
cybcTpaTta KbM aKTMBHOTO MSICTO Ha eH3vMa. Tean aBe
BEMUYUHN 1N OTHOLLIEHMETO MeXAY TAX AaBaT Bb3MOX-
HOCT [la Ce OLeHsIBa KOJKO e(peKkTMBEH € fafeH EH3UM
CnpsiMO KOHKpeTeH cybcTpat. KonkoTo e no-ronsima
CTOMHOCTTa Ha OTHOLUEHWETO, TOMKOBa € No-BUCoKa
CTeneHTa Ha eH3MMHaTa katanusa u obpaTHo [22].

dochopmpuecmepasu, KONTO xugponusupar
xupanHn ®OC kaTto HEPBHUTE areHTU, ca OTKPUTU B
6e3rpbbHa4Hu, 603aHULM 1 NPeaMMHO B BakTepuu.
@TE ca xugponasu, KOUTO 3aBUCAT OT ABY3apsaHu
MEeTarH1 KaTUOHW, Nopagun KOETo ce onpenensT owe
kaTto MeTanonpoTteuHu [23]. TaxHaTa CTpyKTypa
paskpuBa cBbp3BawmTe mecta kbm ®OC, KoeTo ce
peanu3upa npes cneymnanHa NpocTpaHCTBEHA
kKoHdurypauus (three-pocket conformation). Baavmo-
OenCcTBMETO CTaBa C Hanyckallarta rpyna v opyru ase
3amecTBalKM rpynm ot monekynata Ha ®OC B
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HenocpeacTBeHa 6nuM3ocT Ao pocdopHMs aTom,
BnarogapeHve Ha KOETO HacTbMNBa camara kaTtanuaa.

KoHkpeTHO 3a ®TE, pobuta ot Pseudomonas
diminuta, MexaHN3MbT Ha Xxuapornuaara Ha cybcTpara
e noapobHOo pasyyvyeH. Ham-BaxHa pons urpae
aKTUBHUS LEHTBP, KONTO ce cbeTom oT Aa Zn(ll) noHw,
pasnonoXxeHn eauH OT Apyr Ha pasctosHue 3.3 E.
EonHMAT OT TAX € 3a00uKkoneH ot ABa aMUHOKU-
CenvVHHK ocTaTbka Ha xuctuguH 55 un 57, acnapruH
301, nn3nH 169 1 XMOPOKCUNEH NUHK, KOUTO Cb3aaBa
TpuroHanHa GunupamuganHa cTpyktypa. Bropust
Zn(ll) oH e cBbpP3aH ¢ NN3KH 169, XNCTUAMH B NO3NLNS
201 1 230 v cBbp3BaLL, XMOPOKCUIEH NOH [21, 24]. Tasu
CTPYKTYpa Ha aKTUBHUSA LLEHTbP OCUrypsiBa ataka KbM
docdopHust atom Ha cybeTpara (POC, HepBeH areHT),
KOSATO peakuusi € U3BeCTHa KaTo BTOPWU TUM HYKMeo-
(PUNHO 3amMecTBaHe U BOAW [0 reHepupaHe Ha
XuapokcunHa rpyna npu poccpopHus atom. EguH nnm
asata Zn(ll) noHn nonsapusunpat ocdopHUS aTtom,
KOeTO ro npaBu nogatnvB 3a XMOPOKCUIHaTa araka
[21, 26-27]. KaTanUTUYHUAT KanauuTeT Ha HSKOMKO
GakTepuanHun @TE ce cBbp3Ba C ONpenerneHo CrbBaHe
Ha npoTenHa kaTto Hanpumep TIM barrel (o/p barrel;
NpoOTeUH, cbabpxal, 8 cnupanu 1 8 napanenHu
HWULLIKW, HapeaeHW 3aeHOo OKOro nenTugHaTa CTpyk-
Typa), ,Pita Bread" (pa3nonoxeH kato xnebHa nura)
unn B-lactamase (NPOTEWH, YNATO AOMENH CbObPXa
6eTa-naktamasa) u f-propeller (NnpoTenH ¢ popmarta
Ha nucTa, pasnonoXeH TOponaanHo OKOMNo LeHTpareH
akcuc) [20, 28-29].

My6nukyBaHu ca gaHHu, Ye eH3um OP-degrading
agent (OpdA), npuHagnexaly kbm @TE, nposiBsBa
BMCOKa aKTMBHOCT CMPSIMO peamua CUITHO TOKCUYHU
doccopopraHmyHn necTuuman (GMxnopeoc, napaTum-
OH). B onumu uH 8uso e ycTaHOBEHO, Ye e HOKpaTHO
BbBexaaHe Ha 0.15 mg/kg nHTpaBeHo3HO Ha OpdA
(nog chopmarta Ha pekoMOuHaHTHa GakTepuanHa
xugponasa) 1 MuH. cnen otpassaHe ¢ 3 LD, auxnop-
doc ocurypsisa 100% npexunBsemMocT Ha OMNUTHUTE
XUBOTHU. pn MHTOKCUKALMS CbC CbliaTa Agosa
napaTunoH ce Habnogasa yabipkaBaHe Ha BpeMeTo Ha
XMBOT, 6e3 obaye Aa ce usberHe netanHUsi U3XOA.
TakbB pesynTar ce oT4YMTa Criej BTopa annvkauus Ha
eH3uMa, caMOoCTOATeNnHoO unu B koMbuHaumsa c
OKCUMeH peaktuatop Ha XE [30].

Mpn gpyro npoyyBaHe e m3cnegBaHa KatanuTudHa
aKTUBHOCT Ha TpY eH31MHU BapuaHTta Ha OpdAB onntu
UH 8UMpPO MO OTHOLLEHWE Ha TabyH, 3apuH 1 30MaH.
Pesyntatnte 3a TabyH ca noBe4ve OT BrevaTnsBally,
TbhW KaTo M34ncrieHaTa katanutuyHa epekTMBHOCT Ha
€e[\H OT BapuaHTuTe (03HayeH kart lll) e Han-BucokaTa,
JoknagBaHa kbM MomeHTa 1 T e 3.88x107 M min™'.
[aHHnTe 3a 3apuH codaT CbLUO BUCOKA KaTanuTuyHa
edekTmBHOCT (6.37X10° M' min"'), makap n manko
Mo-HUcKa oT cbobLaBaHaTa kbM MOMeHTa (>8.57X107
M-* min'). U TpuTe M3NUTBaHN EH3UMHW BapuaHTK Ha
OpdA pemoHcTpupaT TBbpAE HUCKA XMAPONM3Ha
aKTUBHOCT cnpsMo 3oMaH [31].

M3HeceHnTe gaHHM 3a OpdA, KakTo 3a akTUBHOCT
cpeLly nectvuMamn, Taka u 3a kKatanuTnyHa eekTus-
HOCT cpelly HAKoW oT G-areHTuTe ca TBbpAe

WMHTepecHU. IMEHHO No Tasn NpuynHa ca nNpoBeaeHn
ekcnepumeHTn, 3a oueHka Ha OpdA no OoTHoLLeHue
Ha xupponusaTta Ha V-areHTn — VX, VR (pycku
BapuaHT) n CVX (kutancku BapuaHT). Pesyntatute
couar, 4Ye xuaponuaupallara akTUBHOCT Ha eH3uma e
TBbpOE HUCKa U 3a TpUTE areHTa, KaTto OTYeTeHuUTe
cTonHocTun ca 1.98X102 M-" min-', 2.70X10%2 M-' min-'n
2.28X10% M- min-' pecnektusHo. [NonyyeHnTe gaHHU
nokaseaTt, 4e OpdA no ckopo He Moxe pa Obvae
obCcbxaaH Kato NepcrnekTMBEH BapuaHT 3a kaTanu-
TMYeH BMOCKaBEHIXbpP MO OTHOLUEHME Ha MbliHaTa
rama HepBHU areHTu [32].

BescrnopHo e ycTaHoBeHO, Ye Hakon OTE xuaponu-
3upaT HEepBHU areHTU CTepeocenekTUBHO N TO C
NPeanoYnNTaHNs KbM HUCKOTOKCUYHUTE P, n3omepm.
TakbB edheKT ce Habnogasa Npy eH3UM, U3onmpaH oT
E. coli no oTHOLWeHNe Ha 30MaH KaTo CTepeocerek-
TMBHOCTTa € SCHO u3paseHa. B To3u cnydvan paue-
MWYHa CMeC Ha 30MaH GuBa xupgponuavpaHa B
OBydasHa KMHeTMKa: NbpBoHavanHa 6bp3a dasa u
nocneggatla no-6aBHa, KOETO FOBOPY KAaTErOPUYHO 3a
CTepeocenekTMBHUA XxapakTep Ha npoLieca, a UMeHHO,
ye GbpsaTa hasa oTroBaps Ha xuaponusata Ha P,
uzomepume [33]. ONUTHO e goKas3aHOo, Ye aHXMapo-
nasa (organophosphorus acid anhydrolase, OPAA),
nonyuyeHa ot Alferomonas sp. xugponumsmpa MHOro fno-
6bp3o n B no-ronamo konunyectso C P, nsomep Ha
CbelMHeHNe aHarnor Ha 30MaH, B CpaBHeHue C
BUcokoTokcuyHus C P, n3omep. lMNpu ekcnepumeHTu
C aHanor Ha 3apuH (p-nitrophenyl) ce yctaHoBsiBa, ye
HUCKOTOKCUYHMA P, eHaHTUOMEp MMa 3Ha4MTErHO no-
BUCOK adpmHUTET kbM OPAA, OTKONKOTO CbOTBETHUSA
P, eHaHTHomep [34].

MpobnemMbT ¢ H1CckaTa epeKTUBHOCT Ha ECTECTBEHNTE
Xnmaponasu crnpsMo TokcuyHute P, nsomepu Ha
HepBHUTE areHTu (npu 3omaH CP.) npeacrasnsisa
CEPUO3HO Npeamn3BUKaTENCTBO Npen uacnenosaTern-
CKUTE eKunun. TeopeTUyHU U3YUCIIEHNS coyarT, Ye 3a
edekTnBHA geTokcuduKkauma npu nogxoasiia
eH3nmHa fosa (< 1 mg/kg) n onpegeneHo MoOneKkynHo
Terno (~40 KDa) katanutuyHata aktueHocT (kK t/K )
Ha xugponusvpalimTe eH3uMu cnegsa fa ovae oT
nopsigbka > 107 M' min'. ToBa Haco4Ba Hay4HUTe
YyCUnusa KbM nNpunaraHe Ha nocTMXEeHUsITa Ha EH3UM-
HOTO MHXEHEepPCTBO 3a MNosiydyaBaHe Ha €H3WMHU
MyTaHTW, KOUTO Ce OTNM4YaBaT CbC CTepeo npede-
peHums cnpamo P  nsomepuTe v B CbLLOTO Bpeme Aa
npuTexxasBaT BCOKA KaTtanmTuyHa akTueHocT (K /K )
[35-36].

MHoro BaxeH Hanpegbk B MOfly4aBaHETO Ha CTepeo-
CENeKTUBHW XMAPONasn cpelly HEPBHUTE areHTn e
npuraraHeTo Ha MeToAa Ha EH3NUMHOTO NHXEHEPCTBO
(direct enzyme evolution), koeTo nossonssa nony4a-
BaHETO Ha MyTaHTW, MOCPEACTBOM MPOMSIHa Ha reHa
Ha M3XOOHWA €H3MM, OTKposiBallW ce C BUCOKA
edekTnBHOCT. [punaraHeTo Ha TO3W MeToq cneasa
npesymnuuaTa, 4e nonyyvyeHuTe eHsnumu gobusat
HapacTBalla rpagauus Ha ycursaHe Ha CBOMCTBaTa
MM 1 B YaCTHOCT Ha KaTanuTnyHaTa akTMBHOCT CrpSIMO
oTaeneH cybctpar [37]. TakbB € cry4asT ¢ MyTaHTK
Ha Brevundimonas diminuta pfosphotriesterases,
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KOUTO ca pe3ynTaTr OT MHTerpmpaH KOMMIOTbLPEH U
eKcrnepuMeHTaneH noaxon (OMpeKkTHa eH3uMHa
esonouud). Tosm noaxod e U3non3saH 3a 3acunsaHe
Ha KaTanuTuyHaTa XMaponu3a Ha TOKCUYHUS N3oMep
Ha V-areHTuTe, Npobrnem KOWTO AbNro BpeMe npen-
cTaBnsiBa Npeau3BMKaTeNncTBO nopagn XMMUYHaTa
CTPYKTypa Ha cbeanHeHusaTa. OT egHa cTpaHa ToBa
ca HaryckallmTe rpynu Ha oTaenHuTe V-areHTu, KouTo
HanogobsiBaT XONWH, a OT gpyra Hanu4yHaTta B
Monekynara Ha V-areHTuTe Bpb3ka Mexay poccopeH
N CepeH aToM, KOSITO € MHOro no-yctonymBa Ha
XUAPONuM3a, OTKOMKOTO Bpb3KaTa Mexay KUCopog u
docdop, xapaktepHa 3a G-areHTuTe [18, 38].

MbpBoHavyanHo ce npubsarea go nogxoabT Ha
paLuMoHarneH peansanH Ha akTUBHOTO MSCTO Ha OTE,
KOETO y4acTBa B xmapornuaara Ha cybcTpara. Ton AaBa
pes3ynTaT B HaCOKa KbM 3acCuUrBaHe Ha KatanuTuyHata
aKTUBHOCT CMpAMO TOKCUYHWTE P, eHaHTMOMepu Ha
HEepPBHUTE areHTU, HO CPaBHSBAHETO € MpaBeHO C
HaTMBHa opMa Ha ocoTpuectepasa (wild type),
3a KOATO € U3BECTO, Ye e crnaboedekTMBHa 3a
TokcuyHuTe mnsomepu [39]. CnegBalla cTbhka e
BKIMIOYBAHETO M MeTOAa Ha AMpeKTHaTa eBomnouus,
KOATO yBenuyaBa 3HA4YMMO Bb3MOXHOCTUTE 3a
3acunBaHe Ha cTepeocernekTuBHaTa KaTanuTuyHa
aKTUBHOCT. CneaBankuM TO3U NbT ca NOMyYeHU U
n3crnegBaHu pasnuyHu hocdoTpuectepasHu BapmaH-
TV, NpuUTEeXaBalwy MHoro gobpa xmgponusunpaila
akTuMBHOCT. lNocpenctsom X-ray uacneaBaHe ce
onpegens KpuctanHarta CTpykTypa Ha Han-epeKkTuB-
Huga BapuaHT (H257Y/L303T). OxapaktepusnpaHeTo
My NO OTHOLLUEHME Ha 3apuH, 30MaH U LMKIO3apuH
nokasBa cnegHuTe CTOMHOCTM 3a KaTanuTu4dHa
akTMBHOCT — 2x108 M' s, 5x10° M 57" 8x10° M" s°*
pecnekTuBHO [40]. Tean pesynTatv ca MHOro Jobpw,
HO BCe OLLe Ca HeoCTaTb4HU 3a HeyTpanuanpaHe Ha
TOKCUYHUTE eHaHTUOMEPU B ONUTWN UH 8USO.

lMpunaraHeTo Ha peausaiH Ha aKTUBHOTO MSACTO Ha
docpopTpuectepasarta yBenuyasa HelHus apuUHUTET
kbM VX, VXR (pycku BapuaHT Ha VX) n CVX (kutarcku
BapuaHT Ha VX) NoCpeaCcTBOM 3acunBaHe Ha enexkTpo-
CTaTU4YHOTO B3aVMOLENCTBYME C XONMH HanogobssalumTe
HanycKaLLM rpynu Ha TpuTe areHTa. EQuH ot nonyyennte
MyTaHTW, HaumeHyBaH C23, oeMOHCTpupa UH eumpo
BMCOKA XUAPONM3HA aKTUBHOCT. Te3n MyTaHTu ca
€(MPEeKTMBHMN CbLIO Taka U kKbMm P, nsomepu Ha G-
areHTMTE KaTo 3a TAX KaTanuTuyHaTa ePeKTUBHOCT B
ONUTU UH 8U80, € nadncrneHa Ha > 108 M'min-' [41].

O6HagexgaBallm pe3ynTaTv OTHOCHO KaTanutuyHara
aKTUBHOCT Ha MyTaHTa C23 cnpsmo V-areHTute e
OCHOBa 3a u3cregsaHe UH 8U80 (MOPCKU CBUHYETA)
3a Hanuume Ha TepaneBTUYeH edeKT Npu MHTOKCU-
Kauus ¢ Tax. BbBegeH camocTosiTenHo iv. B Ao3a
5 mg/kg 5 MuH. cnep otpassHe ¢ 2 LD, VX C23
npenoTBpaTtsBa pa3rpbLLaHETO Ha CUCTEMHA UHTOKCK-
kaums. MNpunoxeH B no-Hucka gosa (2 mg/kg) He
Nno3BofsiBa HaCTbNBAHETO Ha NeTanuTeT B ONUTHUTE
XUBOTHWU. Bbnpekn, ye He npepnasBa HanbiHO
eputpouutHata AUXE oT nHxnbupaHe, TakbB ehekT
ce oTyuTa crneumanHo 3a MmosbyHata AUXE. JaHHuTe
couyar, 4Ye nedeHneto ¢ C23 nma 3a nocneamua 6bp3o
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HamMansBaHe Ha KOHLEHTpaunaTa Ha pauemuyeH VX.
BaxHo e ga ce otbenexmn, Ye ToBa ce ObIKW Ha
CTeneHTa Ha HeyTpanuavpaHe Ha TOKCUYHMA P
€HaHTMOMEepPC, KOETO Kopenupa C KpbBHUTE HUBA Ha
MyTaHTa 1 HeroBaTa KatanuTnyHa eektnHocT (kcat/
Km). Tpsibea aa ce otbenexu, 4ye ToBa € MbpBOTO MO
poa CU Hay4YHO CbOOLLIEHUNE, B KOETO CE AEMOHCTPMPA
TepaneBTUYHA e(pekTUBHOCT Ha KaTanuTnyeH buocka-
BEHOKbpP, MPUNOXKEH CaMOCTOSTENHO NPU UHTOKCU-
kauns ¢ VX [42].

Ha 6a3ara Ha doccoTpuectepasHusaT mytaHT C23 ce
cTura A0 HOBM BapuaHTK KaTo MOCTaBeHWUTe Lienu ca
4a ObaaT nonyvyeHu eHsumu, € oule Nno-Bucoka
KaTtanuTuyHa akTUBHOCT cpelly G- u V-areHTuTe.
Bbnpekn HaTpynaHus Beye OMNWUT, He BCEKU MbT ce
noctura xenanus ycnex. OT BCUYKM MOMYYEHU NO
MeToda Ha eH3MMHOTO MHXEHEepPCTBO BapuaHTy eaea 5
npuTexasBaT HY)XHUTE KadecTBa Ha akTMBHU ¢pocdo-
TpuecTepasu, Ho 1 Te He NoKpMBaT U3NCKBaHETO 3a kcat/
Km > 10" M""min"' cneunanHo 3a V-areHTute. NogobHa
M No-BUCOKA KaTanuTM4YHaA akTMBHOCT € HYXHO Ada
npuTexaeart KkaHaugatute 3a npodunakTuyHa unm
TepaneBTuyHa ynotpeba. Crnenpa fga ce otbenexu, ye
HSIKOM OT HOBUTE BapuaHTU OEeMOHCTpupaT BUCOKa
KaTanuTuyHa akTMBHOCT CrpsiMo onpeaeneHun gocdo-
POpraHUYHN NeCTULMAN, KaTo XNopnupudoc, Manaok-
COH 1 MeBMH(OC, KOETO UMa gpyra npaktuyecka
Haco4deHocT [43].

B gpyru npoyyBaHus 3a mytaHTa C23, e noctaBeHa
uen ga 6bae gocTurHaTa KatanmMTuyHa akTMBHOCT OT
nopsiabka Ha €” 107 min-'. 3a HeMHOTO NocTUraHe oT
NM3XoO4HUa BapuaHT cregsaTt 11 nocnegosaTenHu
CTBIMKM Ha OUPEKTHa eBONOLMS, KOMOMHMpPaHa C
KOMMIOTbPEH Au3aiiH 3a ctabunusmpaHe Ha HOBUTE
BapuaHTn. Han-aktnenua (d1-1IVA1) ot HoBonony-
YEHUTE EH3UMHN MYTaHTN EMOHCTPUpPA KaTanuTuyHa
akTMBHOCT cpelty VX 5x10” M min'ne” 107 min' 3a
pyckus BapuaHT Ha VX. TeopeTuyHn nU3yucreHuns
couart, Ye KatanMTu4HaTa akTUBHOCT CpeLLy KUTaNCKUS
VX e aHanorn4Ha Ha Ta3a 3a RVX. HoBuTe BapuaHTu
ca eeKTMBHN CbLLUO Taka cpeLly CUNTHO TOKCUYHUTE
P, ctepeonsomepm Ha TabyH 1 3apvH. 3a ABata areHTa
KaTanuTuyHaTa akTuBHocT € > 5x10” M- min-', koeTo
r1 onpeaens kKaTto CEPUO3HN KaHanaaTh 3a LenuTe Ha
npodunakTukata u Tepanmara Ha MHTOKCUKaUUKN C
HepBHM areHTW. Ha 6azaTa Ha nocoveHnTe pesyntaTu
MOX€e [a Ce HarnpaBu BaXHO 3akryeHue, ye Hau-
BEPOSATHO MOCTUraHETO Ha LUMPOKOCMEKTbPHO NOKPU-
TVe, n3passBallo ce B epekTuBHa xmaponusa Ha G-
n V-areHTtute, Moxe ga Obae nocturHara camo oT
MUKCTYpa Ha HSIKOMKO eH3UMHMK BapuaHTta. ToBa ce
Hanara nopagu pasnuuHuTe U3NKOXMMUYHU CBONCT-
Ba U XMMUYHA CTPYKTypa Ha OTAenHWUTe npeacraBu-
TEnu Ha HepBHUTE areHTn [44].

OcobeHo BaxeH npeactaButen Ha @TE ce sBsiBa
napaokcoHasaTta, U3BecTHa Kato mapaokcoHasa 1
unu PON1. Ta ce otnnyaea oT ocTaHanute Asa Bnga
napaokcoHasn — PON2 n PON3 nmeHHo no cnocob-
HOCTTa cu fa xuagponusupa ochopopraHuyHm
CbeaVHEeHUs, B TOBA YMCMO M HEPBHU areHTMU.
OcHoBHaTta usnonormyHa pons Ha PON1 narnexaga



OB30PU

€ [a 3aluMTaBa nMnonpoTenHUTE C BUCOKA NiTbTHOCT
OT okcuaaTtmBHa mogudukauma [45-47]. YoselkaTa
PON1 BeposaTHO e BbBIieYeHa B fieKapCTBeEHUS
MeTabonnabm 1 NPeBEHUMsITA Ha aTtepockrepos3ara
[48-49]. EHporeHHata PON1 e cebp3aHa ¢ HDL, kouTto
ca HeWHWs OCHOBEH HOCUTen B KpbBTa U TOBa
CbCTOSIHME Ce CYMTa, Ye MMa NPSIKO OTHOLLEHME KbM
yBenuyeHata cTabWunHOCT Ha eH3MMa, KakTo U Ha
HEroBOTO MPOABLIMKUTENHO BpEME Ha MOMNYyXUBOT B
umnpkynauuara [50-51].

BebwHoct PON1 e nakTtoHasa, 3a KOSATO XMaponms-
HaTa aKTUBHOCT cnpaMo docdopopraHuyHUTE
CbeJUHEHNSsI 1 B YaCTHOCT HEPBHUTE areHTn ce siBdBa
Kato cTpaHuyeH edekTt. [lencTBUTENHO B3aMMO-
nencrtea ¢ G-areHTUTe, HO TOBa CTaBa MpU HUCKa
KaTanuTuyHa akTUBHOCT U TO NPeaUMHO 3a HUCKO
ToKcu4yHuTe P, nsomepu [52]. MocneagHnte 10-15
roguHn, bnarogapeHne Ha BbLBEXOAHETO Ha BUCOKO-
TEXHOMNOMMYHN METOAM, CTaBa Bb3MOXHO N3bnpaTtenHo
Ja ce noBuMWK XUAPONMUTMYHATA M CbLLO Taka
cTepeocenekTuBHaTa edpektnBHocT Ha PON1. TakbB
N3TOYHUK Ce siBSIBA, PEKOMOWHAHTEH EH3UM MOSyYeH
ot E. coli, HanmeHyBaH rePON1, unato ammHokuce-
NUHHa nocnegoBaTenHocT e naeHtTndHa B 85% ¢
yoBellkaTta PON1. B gonbnHeHne ToM ce oTnvyaBa ¢
BMCOKa CTabWIMHOCT, @ B ONUTK UH BUBO € [oKasaHa
Herosata edekTnBHOCT [50]. B nocneasaluu ekcnepu-
MEHTU 4pes3 npunaraHe Ha nogxopa Ha ,AUpPeKkTHa
eBonoLms”, N03BONsBaLl OCbLUECTBABaHE Ha Criyyain-
Ha 1 HacodeHa MyTareHe3a OvBaT nosny4veHn peguua
MyTaHTuM Ha rePON1. NocpencTtsoMm HOBUM MeTOaAM
(High throughput fluorescence-activated cell sorting,
FACS, nocnegsaH ot Low throughput plate screen-
ing), Te ca NOANOXEHN Ha CKPUHUHI 3a XUOporiM3Ha
aKTUBHOCT. YCMELWHO ca M30nMpaHu BapuaHTu Ha
N3XOOHUSA €H3MM, KOUTO Ca B CbCTOAHME Aa Xuapo-
nnsnpaT ToKcMYHUTe P 130MepK KakTo Ha aHasor Ha
LMKINO3apwuH, Taka 1 Ha caMns uuknosapwuH. Mpu ToBa
TpsibBa fa ce oThenexu, Ye katanuTnyHaTa edpeKkTmB-
HocT (kcat/Km) e uskntountenHo sucoka (kcat/Km ~107
M- min''). B gponbnHeHve Ha ToBa Npu NpoBeAeHNTe
UH 8UB0 ONUTU Ce YCTaHOBSIBA, Ye BbBeAeH npodounak-
TUYHO eaunH oT BapuaHTuTe Ha rePON1 (4E9) e B
CbCTOSIHWE [ja HeyTpanuanpa TOKCUYHUS areHT npeau
ha e pocturHan tapretHus eHsmm ALLXE v no Tosm
HauvMH [Ja OCUrypu 3aluuTa Ha OMUTHUTE KMUBOTHMU.
KatanutuyHata eeKkTUBHOCT 3a ocurypsiBaHe Ha
npodunaktuyHa sawmra cpewly 2 LD, Ha HepBHUA
areHT, Npy MUHUManNHa gosa Ha eHsuma (< 50 mg/
70 kg) cneppa pa 6bae €” 107 M min [39].

B opyrn npoyyBaHust M3noxeHute pesyntatn ousat
[Opa3BuUTM U HagrpageHn C owe MNOJTIOXKUTENHMU
pe3yntatiu. OTHOBO C NOMOLLITA HA HAcoYeHa MyTare-
He3a 1 cneundunyeH CKPMHUHE € NocTurHaTa katanu-
TUYHa edPEKTUBHOCT Ha HOBUTe BapmaHTu Ha rePON1
oT nopsabka ot 3 0o 340 NbTM NO-ronsiMa B CpaBHEHNE
C M3XOOHUSA eH3UM. Te3an CTOMHOCTU Ce OTHAacAT 3a
TOKCUYHUTE M30MEPU Ha 30MaH, LIMKNO3apuH 1 3apuH
KaTo OTHoLLeHMeTOo Ha kcat/Km e cboTBeTHO 5x107 M-
min-', 3.4x10” M"" min"'n 3.4x10% M"" min-'. OTHeceHu
kbM ectecTBeHus PON1 (wild type PON1) yBenuyasa-

HETO Ha KaTanuTU4yHaTa aKTUBHOCT CMPSIMO TOKCKM-
HUTe n3omepu Ha G-areHTUTe € OT nopsigbka Ha 40
0o 3400 nbtm [53]. OeTtannHoTo obCcbxaaHe Ha
PSI3KOTO MOKaYBaHe Ha KatanuTuyHaTa edpeKkTUBHOCT
Ha HOBWUTE BapuaHTX BOAW A0 M3BOAA, Ye BEPOSATHO e
Hanve NbiHo obpbluaHe Ha cTepeocneumndryHocTTa
Ha €H3UMHUTE BapWaHTM OT HUCKO TOKCUYHUTE P
M30MEPMN KbM CUITHO TOKCUYHUTE P n3omepu.

R

EavH ot nonyyeHuTe BapnaHTu Ha rePON1 e nscnengaH
OONBbMAHUTENHO 3a NpodunakTuyHa emeKkTUBHOCT
CpeLLly TOKCUYHUTE ePeKTn Ha LMKIO3apuH B ONUTU UH
8UB0, B Ka4eCTBOTO Ha KaTanuTUYeH CKaBEHOXbP.
Pesyntatute couar, 4ye nHxektupaHeto Ha 1 mg/kg ot
xumMepHus BapuaHT [IG1 60 MuHYTK Npeaun oTpassiHe C
2 LD,, oT TOKCUYHMS areHT npeanassa onuTHUTE
XXUBOTHWU OT pasrpbliaHe Ha KMWHWYHA KapTuUHa U
npeanassa mo3byHaTta AUXE oT mHakTuBuMpaHe.
EputpoumntHata AUXE e cnabo uHxmbupaHa, a
TEOpPETUYHUTE U3YUCNEHUS NOKa3BaT, Ye nocodyeHaTa
no3a xugponuampa 96% OT TOKCUYHUSA U3OMEpP Ha
umknosapuH (P,) camo 3a 8 cekyHau. lNocoyeHus
BapuaHT Ha rePON1 e B cbCTOSIHME @ HAManu CpeaHo
netanHara gosa Ha umknosapuvH o 1/10 n To B pamkute
Ha 10 cekyHau. [lpyr BaxxeH M3BOA € ycTaHoBeHara
3akoHomepHocT, Ye [IG1 geMoHCTpupa BUCOKa kaTanu-
TUYHa ePeKTUBHOCT, KOATO CrefBa XOMOMOXHa
nocrnenoBaTenHoCT OT ankunmeTun cprnyopdgocgoHaTtu
(3apuH, 30MaH 1 LuKnosapwH) ¢ nocneasallo Hamang-
BaHe kbM chocchopamugat (TabyH) U MbIIHO OTCHLCTBUE
Ha edpekT npu V-areHTute [54].

B ekcnepuMeHTV e onpefeneHa gonHarta rpaHuua Ha
po3aTa Ha KatanutuyeH GuockaBeHOXbp, KOATO B
OMUTU MH BUBO LIE 3alUUTU ONUTHUTE XUBOTHU OT
TOKCUMYHUTE edeKTn Ha LuMKrnosapuH. 3a uenTa ca
nacriegsaHun yetupu rePON1 BapuanTa (IIG1, 2D8,
VIID2 n PG11). Mony4eHnte pesdyntatun morat Aa
6baart 06obweHn no crnegHus HaduH. MNpaBu ce
OOMyCKaHeTo, Ye Npu UHTPaMyCKYITHO BbBeEXAaHe Ha
BGuockaBeHKbP 0koro 60% oT Hero e 6bae HanM4eH
B aKTMBHa dpopma B opraHuama. [Npu gosa ot 2 mg/kg
n mornekynHo Terno 40 kDa ovyakBaHaTta nnasmeHa
KOHUeHTpauuna Ha eH3uma e 0.4 pM. MNpu Tasm
KOHLUEeHTpauua Heobxoaumara KatanutuyHa akTuB-
HOCT, koATO 61 ocurypuna OTCbCTBME HA CUMMITOMM
Ha oTpaBsiHe crneaBa ga 6bae 5x107 M min'. B
cnyyau, Yye eH3MMHWUTE BapuaHTW MMaT MO-HUCKa
KaTanuTnyHa aktuBHocT (2.5x107 M min™) unn ca
npunoxeHu B no-Hucka gosa (1 mg/kg), BeposATHO Te
e OCUTYpAT 3awmTa OT TeXKO npoTuvaHe Ha
oTpaBsHeTo. Bce nak nscnegosatenute nogyeprasar,
Ye TOBa Ca TEOPETUYHU U3YUCIIEHUSA, MOMYyYEHU OT
OMUTU C PasfIMYHN eKCrnepuMeEHTanHU X1UBOTHW.
KoHKpeTHO 3a YoBek creaga aa ce npoyyn drapmako-
KMHETUKaTa Ha OTAENHUTE eH3UMHU BapuaHTu [42].

MybnukyBaHW ca OaHHW 3a KaTanuTU4HUTE Cnocob-
HOCTW Ha MyTaHTU Ha 4YoBewka PON1 cnpsamo
pasnuyHn HePBHU areHTU. MNMpn ABOEH MyTaHT, 03HaYeH
kato H115W/F347W ce HabntogaBa 3acunBaHe Ha
KaTanutuyHaTta akTuBHOCT (kcat/Km) cpeluy 3apuH,
nocpeacTtBoM HamansBaHe Ha Km koMmnoHeHTara.
OT4unTa Ce CbLo YMepeHa akTUBHOCT CPELLY 30MaH U
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VX. Mpu TabyH ce HabniogaBa HapacTBaHe Ha kcat
npv 3anaseaHe Ha Km, KOETO CbLLO Taka BoAu [0
yBenuyaBaHe Ha cernekTMBHaTa xvaponusa. Tosa e 1
NMbpBOTO NO poAa CU uacnenBaHe, Mpu KOETO ce
AoKnajBa OTYeTNMBa XMAPOSM3a Ha TOKCUYHUS
cTepeou3omMep Ha TabyH. MNpaBu ce gonyckaHeTo, e
BKItouBaHe Ha TpeTu MyTaHT H115W/F347W/Y71A 61
AOBENo A0 3HaYUTENHO NPEAMMCTBO Npen HaTUBHUS
yoseLkn PON1 [55].

OcBeH KbM HEPBHUTE areHTU, pasnuyHu MyTaHTU Ha
yoBelknss PON1 ca nscnegBaHu n oueHsBaHW 3a
KaTanuTuyHa akTUMBHOCT U CPSIMO CUMHO TOKCUYHM
dhochopopraHMyHM NecTMUnan, KOUTo ca NpuymHa 3a
CTOTULUM XUNaaum patanHu MHTokcukauum [56-571].
OTHOBO Ha 6GasaTa Ha pa3paboTeHWTe MeToaMm Ha
avpekTHaTa esontouns (directed evolution methods)
ca norny4veHun Hsakonko BapuaHta Ha rePON1, kouTto
ca NOANOXEHW Ha CKPUMHWHI 3a napaoKcoHa3Ha
aKTMBHOCT. Taka ce cTura o eVH OT TAX, HauMeHyBaH
11C11, c KOWTO ce npoBexaaT OnUTU UH 8U8O, crep,
ocTpa MHTOKCMKauus ¢ napaTtuoH. B yoBelukus
opraHvM3bM napaTvoH NpeTbpnsBa duoTpaHcdhopma-
uus (T.H. JlemaneH cuHmMes, Npu KONTo MeTabonUTbLT
€ No-0TPOBEH OT U3XOOHOTO CbeAUHEHUNE), B pe3ynTar
Ha KOATO ce noryvyaBa CUIHO TOKCUYEH NMapaoKCOH.
lMapaokCcoH e MoLLEeH NHXMouTop Ha eHanma ALLXE n
oTpaBsiHe C Hero, 6e3 aekBaTHO NneYeHne, 3aBbpLUBa
netanHo. BapuaHtbT 11C1 BbBeaeH B fosa 2 mg/kg
i.v. 5 MUH. cned nepopanHo otpassaHe ¢ 1 LD,
napaTtMoH ocurypsia BMCOKa CTeNeH Ha Mnpexu-
BAEMOCT Ha onuTHUTE XMnBOTHM (9 oT 10), B cpaBHEHNE
C KOHTponHata rpyna. Moxe pa ce npueme, 4ye
n3nuTBaHua mytaHT Ha PON1 gemoHcTprpa cenekTme-
Ha xugponusa. lNpn NO-TEXKU MHTOKCUKALUU C
napaTnoH To3n edoekT e Gbae oLle No-n3paseH npu
KOMOVHMPAHOTO MpuraraHe Ha €H3VMHUS MyTaHT C
KNnacuymMckus noaxon, BKito4vBaw, obuMaoKCUM U
aTtponuH [58].

EH3umHaTa xugponusa Ha Novichok areHTute e
aHanuaupaHa c opraHodoccopHa aHxuaponasa (or-
ganophosphorus acid anhydrolase, OPAA, 3.1.8.2),
3a KOWTO eH3MM MMa AaHHK, Ye xuaponusa G-areHTute
ype3 atakyBaHe Ha (prnyopHaTa Hanyckalia rpyna.
Tasu rpyna e obuwa 3a G- n A-areHtute [59]. 3a
CpaBHeHVe ca onpefeneHn KUHETUYHUTE KOHCTaHTU
3a G- n V-areHTun. MNonyyeHuTte pesyntatm He ca
OKypa)kaBallly, Tbil KaTo KaTanuTuyHaTa akTUBHOCT Ha
TecTBaHata aHxuppornasa cnpsimo A-areHtuTe e
NPMONM3NTENHO TPU NBbTU MO-HUCKA, OTKOJKOTO
aKkTMBHOCTTa KbM G-areHTute. OT CbLIECTBEHO
3HavYeHVe e [a Ce U3SICHW CTepeoXMMusiTa Ha Tesu
KaTanuTuyHn peakumm, Toih kato OPPA gemoHcTpupa
cTepeocneunguyHoOCT Npy B3aMMOAENCTBUE C ApYrn
HepBHM areHTW. B nepcnektuBa moguduumnpaHe Ha
€eH31Mma, 3a ia ce NOCTUTHE 3acuriBaHe Ha KatanuTuny-
HaTta akTnBHOCT kbM Novichok areHTute [60].

TexHonorusita PASylation® BkntoyBa KoHiornpaHe,
NnOCpeacTBOM FEHETUYHO CNMBaHE UAN XMMWUYHO
KynnupaHe, Ha bapMakoriorMyHO akTUBHU CbeanHe-
HUSA KaTO NPOTEUHWU, NenTUAU, HUCKOMOIEKYITHA
nekapcTBa C HaTUBHU OUOCUHTETUYHMU MONUMEPH,
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HanpaBeHu oT Manku L-amino acids proline, L-alanine
n L-serine. Taka nonydeHute proline/alanine-rich se-
quence (PAS) nonunentngm ca HOB Knac GMOCUH-
TETUYHU NONMMEpPU, KOUTO Ce OTNMYaBaT C uspaseHa
XMOPOMUIHOCT, BUCOKa pasTBOPMMOCT Mnpu huano-
FIOTNYHM YCroBMA U cTabunHa KoHdopmaumsl, KOMTo
BOOSAT [0 paslwMpeHu XugpoamHamuyHu obemu.
Hanpumep PAC-nekapcTtBata ce oTnuyaBaT CbC
3abaBeHa 6bOpeyHa unTpaumss U ApacTUYHO
yobikaBaHe Ha (papmMakoKMHeTukata UH 8U8O.
TexHonorusita PASylation® ce npunara ycnewHo 3a
LUIMPOK KPbI BMOAKTUBHU CbeAVNHEHNS!, BKITHOUNTENHO
XOPMOHMU, LIUTOKUHU, EH3NUMU, hparMeHTn Ha aHTuTena
N HaHoyacTuum [61-62]. Tasm TexHonornsa gasa HOBU
N Mo-rofieMn Bb3MOXHOCTU Npes Apyr CbLUo CbBpe-
MeHeH meToA, ussecteH kato PEGylation (xumnyHo
KynnmpaHe CbC CUHTETUYEH Monumep MnonmeTuneH
MNKOM), KOMTO NOCNEAHUTE rOQNUHU HaMupa LUMPOKO
npunoxeHve npu paspaboTBaHe Ha KaTanUTUYHU
BGuockaBeHmXbpK [63].

Ha 6asaTa Ha Ta3uM CbBpeMeHHa TexHOosorus ca
nony4yeHn eH3NMHN BapuaHTu Ha pocpoTprectepasa
oT Brevundimonas diminuta, kKOUTO ce oTnu4yaBar c
MHOrO BUCOKa KaTanuTuyHa akTMBHOCT cpelty G- un V-
areHTuTe. 3a UenTa ca u3cneaBaHU 5 eH3VMHU
BapuaHTa, o3HadyeHun kato BAPTE, cnpamo 17
pasnuyHW HEPBHW areHTK, crieq, KoeTo ca n3bpaHu ABea,
C KouTo npopbrkaeaT pabota. EanHuat BAPTE
BapuaHT (BAPTE-4) 6ua cbeaunHeH ¢ PAS nonvnen-
Tnaoun (PASylated BAPTE-4), koeTo Boau o 3abaesiHe
Ha nnasmenus knupbsHc. Bropusat BAPTE (BAPTE-7)
e bucneumdunyeH, cbCctaBeH OT ABe PYHKLMOHAIHO
oTnunyasalm ce cybeanHuum (bispecific BAPTE-7),
cBbp3aHn oTHOBO ¢ PAS. NpeaTa 3a cb3gaBaHe Ha
OMdYHKUMOHANEH EH3UMEH BapUaHT C KaTanuTuyHM
CBOWCTBA € pa3paboTeH CbBCeM Hackopo [64] n MHoro
ycnewHo ce npunara B uacneasaHus. [Npu BTOpUS
BapuaHT ce TbpPCU NOCTUraHe Ha MakcumarnHa
cybcTpaTtHa pa3HoBMOHOCT. MiamepeHaTa katanutuyHa
aKTMBHOCT cnpsiMo G- 1 V-areHTuTe € MHOro BUCOKa 1
e oT nopsigbka Ha 6.5x108 M' min~' 1 1.5x108 M-" min-
' cboTBeTHO 3a BAPTE-4 1 BAPTE-7. MNocpeactesom
XunpanHa TedHoxpomaTorpadcka Mac-cnekTpoMeTpus
(LC-MS/MS) e nscnegBaHO CTePeOCENEeKTUBHOTO
pasrpaxgaHe Ha VX eHaHTMOMEeTpuUTe OT CTpaHa Ha
PASylated BdPTE-4 u bispecific BAPTE-7. PesynTa-
TUTE NOCOYBAT, Ye UH 8UMPO Ce PErUCTPUpPa HEKOIKO-
KpaTHO no-6bp3a xMOponmsa Ha TOKCUYHUA P
cTepeounsomep Ha VX B cpaBHEHME ca MO-HUCKO
TOKCUYHUS P, n3omep. Tean gaHHW roBOpPAT 3a
HanNMYMeTo Ha 3HaYMTenNeH NoTeHUman 3a U3non3saHe
W Ha ABaTa €H3UMHM BapuaHTa B Ka4ecTBOTO UM Ha
KatanuTuyHun 6uockaBeHOXbpU U ce obcbxAaa
Bb3MOXHOCTTa 3a pasllupsBaHe Ha uscregsaHusTa
B OMNUTWN UH 8U80 [65].

3AKITIOYEHUE

Be3cnopHu ca nocTuxeHusTa B obrnactra Ha buorex-
HOMOrMnTE N reHeTuMkaTa, B 4YaCcTHOCT MPOTEUNHOB
Ou3aiH N Haco4yeHa eBOroLUus, KOMTO Nno3BonsiBaT
nory4YyaBaHeETO Ha OrpoMeH OpoM EH3UMHU MyTaHTW,



OB30PU

OCHOBHO OT rpynaTta Ha docdoTpuecrtepasmnTe u
napaokcoHasa B Ka4eCTBOTO MM Ha KaTanuTU4YHMU
buockaBeHaXbpu. C nomowTa Ha BUCOKOTEX-
HOMOrMYHW MeToaN Te OMBAaT U3CneaBaHu U OLEHsIBaHN
3a KaTanuTu4Ha ePEKTUBHOCT CpeLLly HAN-TOKCUYHUTE
XBOB, kakBuUTO ca HepBHUTE areHTu. B Hawwm gHW kaTo
ce roBopu 3a KatanuTnyHa e(pekTUBHOCT Ha EH3UMUTE
CpeLly Tesu areHTu, cneiBa Ada ce pasbupa crepeo-
cenekTMBHaTa XUAPONM3a Ha TEXHUTE TOKCUYHMU
€HaHTMOMepK, 3a KOUTO umMa cbbOpaHu 6e3crnopHu
JokasaTencTBa, Ye ca nNpuynmHaTa 3a TEeXKOTOo
npoTuyaHe Ha UHTOKcMKaummnTe. OcobeHo BaXHU ca
pesynTtatuTe OT eKCNePUMEHTU, NMPOBEAEHUN UH 8UBO,
KOMTO KaTeropuM4HO roBOPST, Ye MMa CeneKTUpaHu
KaHOMaaTtv, 3a nNpeMnHaBaHe Ha Mo-BMCOK eTan oT
OLIEHSIBAHETO MM KaTo CPeACcTBa 3a NPoTUBOAeNCTBINE
Ha TOKCUYHUTE edPeKT! Ha HepBHM areHTU. Moxe aa
ce npuveme, 4Ye UMa HaTpynaHu CONMUAHU HayYHU
JaHHU, KOMTO co4arT, Ye B 0b6o3pumo bbaelle
KaTannTuyHuTe OMockaBeHOXbpu, CNOCOOHN aa
XNOponuanpaTt CTePeoCeneKkTMBHO BCUYKM NpeacTa-
BUTENW Ha HEPBHUTE areHTu, Lie 3aemaT BoAeLlo
MSICTO B €dMH HOB Noaxon 3a npodunakTukaTta u
TepanusaTa Ha UHTOKCUKaLMUTE C TAX.
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SARS-COV-2 BAKCUHU - NMINNAT®OPMU, MEXAHU3BM
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PE3IOME

PaspaboTBaHeTo Ha edpekTMBHA 1 Be3onacHa BakCuHa
N NekapcTBO e OT pellaBallo 3HadeHue 3a bopbata
cpewwty SARS-CoV-2, kaTto 3a uenta ca nornoxeHu
3HaYUTENHN YCUNUS B HaMupaHe Ha npaBunHaTta
cTpaterua n nnatgopma. KoHCTpyupaHeTo Ha
CTaHOapTHa BakCMHa € AbNblr Npouec, N3UCKBaLL
roauHW n3cnegBaHna n TecTBaHe, Npean 4OCTUraHETO
N 00 KNUMHMYHaTa npakTuka. AHanorMdyHo Ha nekap-
cTBaTa, BaKCMHMUTE Ha MbPBO MSICTO OMBAT TECTBAHU
3a hapmaLeBTUYHO Ka4eCcTBO, BKITHOYBALLO0 OLIEHKa Ha
OTOENHUTE KOMIMOHEHTU, KpanHata opMyna, KOaTo
e ce nomnsea W LENMAT NPOM3BOACTBEH MpoOLUEC.
MexaHn3mMbT Ha Npeau3BUKBaAHE Ha MMYHEH OTrOBOP
N npegoTBpaTaABaHETO Ha MHGEKUUS, ce TecTBaT B
nabopatopHu ycnosust (NpegknMHUYHN N3NUTBaHNS)
BbpXy in vitro u in vivo ()KMBOTUHCKKN) MOAENMN.
KrnvHn4HMTE M3nnTBaHUA BbPXY Xopa ca rnocrneaHaTa
CTbIKa B npoLeca, OcurypsisaLl, Heo6XxogumMuTe faHHW
3a TOYHWUTE 003K, CTpaHu4yHUTe edekTu, Gesonac-
HOCTTa M 3awuTHaTa edekTuBHOCT. Cnopen CBeToB-
HaTa 3apasHa opraHusaums (C30), kbM 29 HoeMBpH
2021 r., B IpoLEeC Ha KMMHUYHO N3NUTBaHE BbPXY Xopa
ca 109 kaHaoupoaT-BakCUHKU, KaTo 42 OT T4aX ca
OOCTUTHanNu Ao nocnegHUTe etanu Ha TecTBaHe.
MoBeue oT 75 npoaykta ca BbB (pasa Ha npenknu-
HUYHN M3NUTBAHMA MNpPU XKUBOTHU. [MoHacToAWEM,
HSIKOJIKO BakCUHW, 6a3npaHn Ha HyKNenHOBMW KNCENK-
HW, BUPYC-BEKTOPU U MHAKTUBUPAHW BaKCUHU, ca
Bne3nu B ynotpeba, Aokato gpyru, Kato XuBWU-

aTeHluMpaHn 1 npoTenH-6asmMpaHn Bce oOule ca B
KNUHWYHO n3nutBaHe. BakcuHute cpewy COVID-19
MoraT ga 6baaTt ogobpeHu 1M U3non3BaHM camo npu
yCIioBue, Ye OTroBapsiT Ha BCUMYKM M3UCKBaHWS 3a
ka4yecTBO, 6€30MacHOCT U edEeKTUBHOCT, Cropes
hapmaLleBTMYHOTO 3akoHoAaTencTeo Ha EC.

Knroyoeu dymu: SARS-CoV-2 sakcuHu, nnamagopmu,
UPHK, supyc-eekmopHu eakcuHu, [HK eakcuHu,
UHaKmueupaHu 8aKCUHU, ameHoupaHuU 8aKCUHU

SUMMARY

Development of an effective and safe vaccine and
drugs is crucial to fight SARS-CoV-2. Considerable
efforts have been put into finding the right strategy and
platform. Standard vaccine development is a long proc-
ess and require years of research and testing before
reaching the clinic. Like all medicines, vaccines are
first tested on their pharmaceutical quality looking at
individual components, the final formulation to be used
and at the whole manufacturing process in detail. To
show how the vaccine triggers an immune response
and works to prevent infection, the candidate vaccines
are tested in laboratory models, using in vitro or in
vivo (animal models) studies. Clinical trials on human
volunteers are the final step used to establish the
doses, side effects and to evaluate safety and protec-
tive efficacy. According to the World Health Organiza-
tion (WHO), as of November 29, 2021, 109 vaccine
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candidates are in clinical trials on humans, and 42 have
reached the final stages of testing. More than 75 pre-
clinical vaccines are under investigation in animals.
Currently, vaccines, such as nucleic acid-based, vi-
rus-vector, and inactivated vaccines, have already
entered in use. Other such live attenuated, and pro-
tein-based are still in clinical trial. COVID-19 vaccines
can only be approved and used if they comply with all
the requirements of quality, safety and efficacy set out
in the EU pharmaceutical legislation.

Keywords: SARS-CoV-2 vaccines, platforms, mRNA
vaccines, virus-vector vaccines, DNA vaccines, inac-
tivated vaccines, attenuated vaccines

yBO[

Covid-19 e 3abonsaBaHe, MoeHTUMULMPAHO 3a MbPBU
nbT B YXaH, Kutait. MNpuynHaBa ce 0T HOB KOPOHaBUpPYC
— SARS-CoV-2, nogobeH Ha Bupyca, NPUHMHUI TEXKNS
OCTbp pecnupartopHust cuHapom (SARS) npes 2002 r.,
C KOroto ca reHetnyHo 6nusku. MNogobHo Ha Hero u
MHOro Apyru kopoHasupycu, SARS-CoV-2 e pennuum-
paly ce B uuTonnasmata egHosepwxkeH PHK-Bupyc
nputexasal, 4 CTPYKTYpHWU npoTeuHa: S (spike,
wwunoB), E (o6BuBbYEH), M (MmembpaHeH) u N
(HykneokancugeH) [1], kaTo pelwaBalwa pons 3a
pasrpblliaHe Ha MMYHHUSAT OTrOBOpP B XO04a Ha
Gonectta uma S-npoteuHa [2]. Wunosuat (S)
IMUKOMPOTEVH € N U3MOMN3BaHUs OT BUpYCa MOBbPX-
HOCTEH NPOTEVH 3a HaBMu3aHe B KreTkara roctonpu-
eMHuK. Bcska eguHuua ot S-npotenHa e Tpumep,
cbcTaBeH oT ABe cybeaumHuum — S1 n S2. N-
TepMmuHanHarta S1-cybeamHuua [3], e Ta3u, KosiTo ce
CBbp3Ba C peLenTopa 3a aHMMOTEeH3UH-KOHBepTUpa-
wms eHsum 2 (ACE2) nocpenctsom T.Hap. peuentop-
cebp3Balw, gomeH (RBD) [4, 5], kaTo meguupa
npouecute Ha MeMmbpaHHa y3uss 1 HacTbnBaLLMTE
KOHGOPMAaLMOHHN NPOMEHN (rpe- 1 NOCT(Y3NOHHM).
VIMeHHO NoCTdY3MOHHUTE KOHPOPMAaLMOHHU NMPOMEHN
B N-TepMuMHanNHO CBbp3aHWUA rMMKaH ca efHa oT
BEpPOSATHUTE CcTpaTeruyM M3non3saHu OT BMpyca 3a
n3bsreaHe Ha MMYHHUS OTTOBOP Ha roCTONPUEMHMKA
[6]. OT gpyra cTpaHa S-MpOTEUHBLT U MNO-KOHKPETHO
RBD e B cbCTOSiHME da MHAOyuuMpa NpoAayKUMSA Ha
HeyTpanusmpawum aHtutena (NAb) n pasrpbLyaHe Ha
T-kNeTbYHU UMYHHK oTroBopu [7, 8]. OcBeH Wnnosus
npoTemH obade n gpyrn npotemHu kato N-, M-, He-
CTPYKTYPHU MPOTEMHU (NSPS) U peanua akcecopHM
NPOTEUHN CbLLO MoraT fa nocnyxart

KaTo aHTUreHun, Nnpean3BuKBaLLm NMy-

HeH OTroBOp. YcTaHOBeHO e, 4e N-

ye npoaykumsata Ha NAb BepossTHO e cBbp3aHa C
aKkTuBauuaTa Ha aHTuBuUpycHuU T-kneTku [11, 12].
JonbnHUTeNHO e JoknagBaH U MOLLEH HeyTpanu-
3upaLy, epekT Ha aHTUcepymu cpelly M-npoTteunHa,
KOeTO nogyepTaBa ponsata My B pa3paboTBaHETO Ha
edeKTUBHUN NpoTenH-6a3npaHn BakcuHu [12]. Cnopen
Grifoni n kon., CD4* T-kneTb4HUTE OTroBOpPU ca
Haco4YeHu OCHOBHO cpelly S-, M-, u N-npotenHuTe n
YaCTUYHO CpeLLy He-CTPYKTYpPHUTE NPOTEMHU NSp3,
nsp4 n ORF8 [13] (cour. 1a), gokato npu CD8* T-
KneTb4yHMTE oTroBopu, M- n S- ca pasno3HaBaHu, HO
3HayvMMa peakTMBHOCT ce Habniogasa CcnpsiMo Apyru
aHTureHn — nsp6, ORF3a, N-npoteuH (cur. 1a) [13],
KOEeTO OT CBOS CTpaHa MofAcka3Ba, Ye 3a onTtumarneH
CD8* T-knetbueH otroBop npu SARS-CoV-2 nHgek-
Luusi, OCBEH S-npoTeuHa, npu pa3paboTBaHETO Ha
BaKCUHM 61 61no uenecbobpas3Ho BKITHOYBAHETO U HA
OONBNHUTENHN enuTonNM OT KNnac |, kaTto Teaw,
nony4veHun ot M-, nsp6, ORF3a n/unu N-npotenH kato
uenesn aHTUreHu. Bbnpekn ToBa, KbM HacTOALLUSA
MOMEHT €4MH OT NMpeanoYnTaHuTe U Han-4yecTo
n3non3BaHW NoAxo4u npu pas3paboTBaHeTO Ha
BakcuHu cpewy SARS-CoV-2 ce ocHoBaBa Ha
wrnosus (S) NPOTENH Ha BUpYCa, BEPOATHO 3aLLOTO
€ eQVHCTBEHUAT NOBbPXHOCTEH MPOTENH, KOUTO €
NecHO OOCTbMEH, KakTo 3a aHTUTenaTa, Taka u 3a
KneTkute Ha MMyHHaTa cuctema [14]. EgHo oT
OCHOBHUTE npeau3BukaTencTsa npes ekunute,
KOHCTpyMpaLL BaKCUHU € pa3fiMuneTo B pesyntatuTe
OT MPOYyYBaHUS BbPXY XUBOTUHCKU MOAENM N afanTu-
paHeTo MM KbM YOBEK B KINMHUYEH KOHTEKCT. [peono-
nsiBAHETO Ha TO3M NPoObneM BEPOSATHO Le cTaHe
Bb3MOXHO BnarogapeHue Ha NpOeKTMpaHK in vivo
CUCTEMMU, N3MNOMN3BaLLN YOBELLKM KNETKU U TbKaHW BbB
dmamonornyHa cpefa, npumep 3a TakbB MoAen ca
T.Hap. ,XyMaHu3npaHun“ MULLKL C NpUcageHn YOBELLIKM
knetku [15].

3a paspaboTBaHeTO Ha BaKCWMHU, CblUecTByBaT
nnatopmMu, U3nonssalln pasnuyHu ctpaterum [16]:
1) BakcuHKW, Ga3npaHn Ha HYKIEMHOBU KUCENUHU
(MPHK, OHK); 2) Bupyc-BeKTOpHM BakCUHW, 6asnpaHm
Ha nabopaTopHo moaudpuumnpaH cnabo natoreHeH
afleHoBMpYyC OT npumMaTu (LWMMnaH3e, ropuna) unm
YoBeK; 3) MHaKTUBMPAHWU U aTEHIOMPaHN BaKCUHMU,
N3Mon3BaLLy PECNEKTUBHO TOMMMHHO UM XUMUYECKN
ybuT, BUpycC unu otcnabeH, xuB BUpYC; 4) NPOTENH-
GasvpaHu, nsnonssaiim 6e3spedHu pparmeHTn OT
NPOTENHMN.

ORF 1a
NPOTEVMHBLT MHAYLMPA NPOTEKTUBHM /
cneunduyHM UMTOTOKCUYHU T-nnM- ORF 1b
TMTbPBT Ha NAb Kopenupa curHudum- g cD4 ORF 3a \
- - 2
KaHTHO ¢ 6posi Ha N-NpoTenH cneum [ T I \V /4
duryHNTE T-KNEeTku, KOeTo NoackasBea, T-KAeTHUHN eniTOnN Roseent
MEMEPAHHH
- AHTHTEIA
cps* ORF 6
> ORF7,8
SARS-CoV-2 — ,uenesu” aHmuzeHu m ORF 9b, 10

26



OB30PU

BAKCWUHU CPELLLY SARS-COV-2, PASPELLIEEHU 3A
YNOTPEBA

. BAKCUHU, BA3UPAHU HA UHOOPMALIMOHHA
PHK (MPHK)

Mpu paspaboTBaHeTO Ha BakCUHU, Ga3mpaHu Ha
nHepopmaumoHHa PHK (nPHK-BakcuHu), egHo oT
OCHOBHUTE NpeansBMKaTencTsa, npea KoHCTpympa-
LnTe rm eknnu e pakTbT, Ye HemoguduuymnpaHa nPHK
He e maeanHa 3a M3nonsBaHe. TS e U3KITYUTENHO
nabunHa n 6bP30 ce pasrpaxana B ,HebnaronpusaTHa“
cpena [17]. Helwio noBe4ve, CUNHO MMYHOreHHa € U
MOX€e [a akTuBMpa OrpoOMHO pa3Hoobpasue oT
MOMNEKYNApHM naTtoreH-acouumpaHu mexaHusmu. C
uen nogobpsiBaHe Ha BpeMeTO Ha nonypasnapg,
npesogumocTtTa M 6esonacHocTtTta Ha MPHK ca
TecTBaHW pasfnMyHU eCTeCTBEHO cpellaliu ce
MoamuKaLmm Ha HyKNeo3nam B MONEKyny TpaHCnopT-
Ha PHK (TPHK), BkntountenHo nceBOoypuanH, 5-
MeTunuuTnanH, N6-meTnnageHosuH, 5-MmeTnnypuanH
n 2-tnoypuavH [18]. PesyntatuTe ot ekcnepumMmeHTan-
HUTE NOCTAHOBKWU pa3KkpuBart, 4e BknouBaHeTo Ha N1-
mMeTun-ncesgypuanH (m1¥) Ha MACTOTO Ha ypuanH
Boan Ao 10-kpaTHO yBenuyeHwe Ha TpaHcnauusaTa
cnpsimo HemoguduumpaHata MPHK. OceeH ToBa,
nokaseart, Yye monekynute Ha TPHK, nputexasalun
Tasu moaudukauus, He 3agencTeaT natoreH-acounm-
paHu MexaHu3amu, ¢ ydyactueto Ha Toll-like peuenTtopu
(TLR) vnm nHayunmpyemMmnsit oT peTMHOEBa K1cernvHa
reH | (RIG-1) [17, 18]. ToBa € OT peluaBaLLO 3Ha4YeHNe
3a n3bsArBaHe pa3BUTUETO Ha NPEKOMEPHO Bbanare-
HMe, KoeTo 6M MOrno ga JoBede OO0 HexXenaHu
CTpaHu4HU eekTun, CBbp3aHu ¢ BakcuHata. [Nopaaum
Te3u NPUYNHU MHOTO KaHAUAAT-BaKCUHN, BKITKOUUTENHO
OBETE BeYe NULEeH3npaHu 1 Bnea3nu B ynotpeda nPHK-
BakcnHn mMRNA-1273 n BNT162b2, nsnonseart tasu
moandukauma Ha m1¥Y nPHK B gmusanH cu [19, 20].
Vma v gpyrn mogudmkaLmm, KOMTo Npon3BoanTenuTe
Ha BakcHW Brxa MOrnuv ga npunoxar KbM MOSNEKyNNTe
Ha WPHK, Ho Bbnpeku ToBa, kbM MOMeHTa m1Y e Hali-
LUMPOKO M3Mnon3BaHaTa.

Opyr Kno4oB MOMEHT npu pa3paboTBaHeTo Ha
BakcuHM cpelty COVID-19, e n3bopbT Ha aHTUreH.
YcnoBueTo e MuweHaTa, ga 6bae eqHOBpeMEHHO
MMYHOreHHa 1 cnocobHa fa npeau3BMKa 3aluuTeH
nMmyHeH otrosop. OT MHOXeCTBOTO enutony Ha SARS-
CoV-2, wunnosuAT (S) rMMKONPoOTENH e LenTa, KOSTo
0OUKHOBEHO ce n3bupa Npu KOHCTPYMPaHETO Ha
BakcuHa cpewy COVID-19 [3, 21], Tb1 kaTo TOW €
OCHOBHUAT NOBBbPXHOCTEH NpoTenH Ha SARS-CoV-2
N CbLLEBPEMEHHO Meanvpa HaBMM3aHETO Ha Bupyca
B KrneTkaTta rocTonpueMHuK 4pes3 CBbp3BaHe KbM
peLenTopa Ha aHrMMOTEH3MH-KOHBEPTUPALLUSA EH3UM 2
(ACE2) [3, 22].

SARS-CoV-2 S-npoteunHsbT e knac | BupyceH gysumo-
HEH TMUKONPOTENH, CBbCTOSIL, Ce OT peuenTop-
cBbp3BaLLa cybeamHuua S1 v dysmoHHa cybeamHmLa
S2, KOUTO ca CBbp3aHu nomexay cu upes ypuH,
KOETO e YHUKanHOTO 3a To3u KopoHasupyc [22, 23].
PasuenBaHeTo Ha S-npoTenHa NocT-TpaHCcNaunoHHO
ce cny4ysa TOYHO B ToBa pypuMHOBO MACTO. S1 1 S2
cybegmMHMunTe ocTtaBaT CBbp3aHM OO MOMEHTa, B

KonTo S-npoTenHa ce cebpxe ¢ ACE2 peuenTtopa
nocpeacTBoM peuenTtop-cebp3alums gomeH (RBD).
CBbp3BaHeETO BOAM 40 HEOOpaTMMM KOHPOPMAaLIMOHHN
NpPoMeHW 1 cnuBaHe ¢ MeMmbpaHaTa Ha knetkarta
roctonpmveMHuk. Mpu paboTta ¢ y3nOHHN FMKONpPO-
TEUHW, OT U3KMOYUTENHA BaXXKHOCT € U3MON3BaHEeTo Ha
npe-gy3MoHHO CTabunNnaMpaHn NpoTeENHK, 3anassaLLlu
enuTonu, YyBCTBUTENHN KbM HeyTpanusaums [23, 24],
KOeTo e onpefenswo no OTHOWeHWe Ha edeKkTuB-
HOCTTa Ha BakcuHaTa. [preTn ca HAKOMKO pasnuyHn
cTpaTternu 3a ctabunuanpaHe Ha S-npoTevHa, egHa
OT KOUTO € Ypes Npean3BUKBaHE Ha TOYKOBA MyTaLus.
ToBa e nogxoawbT, n3nonssaH BbB BakcnHnTe MRNA-
1273 n BNT162b2 [20]. Mpn HEro aMMHOK1CENnHUTE
B nosuumun 986 n 987 ca 3ameHeHu ¢ nponviH (S-2P),
KOeTO BoAM A0 CTabunuanpaHe Ha TpaHCcMeMbpaHHO
3aKOTBEHUAT S-rMUKONPOTEUH B rnpe-y3nvoHHaTa
KoHpopMauus, 6e3 ga ce 3acerHe pasLenBaHETO Ha
S1 1 S2 cybepgnnnumnTe [24, 25]. Opyr nogxon e ypes
npoektupaHe Ha TPHK koHcTpykuusa, B KoATO S-
NPOTEVHBT € C MbIIHA ObIDKUHA U HE NpUTeXaBa MSICTO
3a pasuensaHe (pypuH), BCneacTBME Ha KOETO He
MoXe Aa 6bae pasueneH crneq TpaHcnauus [26].

Tbl KaTo MHOXECTBO MPOyYBaHUS YCTaHOBSABAT, 4e
NMOBEYETO eNUTONKU, YyYBCTBUTENHN Ha HeyTpanusawuus
ca BKIOYEHN B peLenTop-cebp3saLums gomeH (RBD),
TOW CbLLO MOXe fda 6bae M3MNon3BaH KaTo aHTUMEH B
nPHK-BakcnHnTe n antepHatMBa Ha S-npoTeuHa C
nbnHa AbmxuHa [27]. EgHa oT nbpBOHAyamnHo
paspaboTteHuTe oT BioNTech/Pfizer n TectBaHa B paHHK
KNMUHMYHKU npoyyBaHus BakcuHa — BNT162b1 [20],
Kogupa cekpeTopeH TpumepuaupaH RBD. N36opbT Ha
S-npoTeunH ¢ usna AbmkmMHa unu RBD nma pasnunyHm
npeaumcTtea. Hanpumep, gokato RBD e 6orat Ha
enuTonu, BaXkHu 3a HeyTpanusaumusita Ha SARS-CoV-
2, S-NpOTENHBLT C MbIIHA AbIMDKUHA € 3HAYUTENHO No-
ronsiM NPOTEeUH U CbabpXa AOMNBAHUTENHU €NUTOMMU,
KOUTO MOXe [a Ca BaXHW 3a npeausBuKBaHe Ha Mno-
LUMPOK penepToap OT MMYHHU OTTOBOPMW.

Bbnpeku, ye MPHK moxe ga 6bae AMPEKTHO UHXXEKTU-
paHa npy UMyHU3aLMs, TO3U METO € HeedPEKTUBEH.
BeblHocT Mmonekynata Ha MPHK Tpsabea fa moxe aa
NMPOHMKHE Mpe3 nunuaHaTa MeMbpaHa Ha KneTkuTe,
cnep KoeTo Aa JOCTUrHe 4o pubo3oMuTe — CTPYKTYpU
C Kro4oBa pond B ,NpeBofa“ Ha TpaHCKpUNTUTE U
NPOTEMHOBMS CUHTE3. HauMHbT Ha goctaBka Ha MPHK
€ BaXeH 3a ePeKTMBHOCTTa Ha KpanHUSA NpoTENHOB
npoAaykT. B no-paHHM npoyyBaHUs Ha pasnuyHu
METOAM 3a KarcynvpaHe Ha NUnuan e yCTaHOBEHO,
Ye paboTtaT gobpe B in vitro Mogenu, Ho ca c u3paseHa
LUMTOTOKCMYHOCT M OrpaHmyeHa eduKacHOCT npu
TecTtBaHe in vivo [17, 18]. lanon3BaHeTo Ha NUNuaHu
HaHouyacTuum (LNP) e noBpaTtHa Tovka B pa3paboT-
BaHeTo Ha BakcuHu ¢ TPHK, b1 kato LNP ca B
CbCTOsIHNE, edpekTUBHO Aa aocTtasaT MPHK in vivo [28].
Mpun nHTpamyckynHo uHxektupaHe, UPHK-LNP ce
WHTEpHanNu3anpar, TpaHcnmMpaTt U TpaHcnopTMpar oT
aHTUreH-npeacrtassawm knetku (AlNK), kakTo B MACTOTO
Ha MHXEKTMpaHe, Taka 1 B permoHanHuTe gpeHunpaLim
NUM@HN BL3NK, KaTo NO TO3M HA4MH Ce Hacbp4asa
WHULMMPaHETO Ha UMYHHM oTroBopu [29]. OcBeH ToBa,
LNP npeanasat MPHK oT HykneasHo pasrpaxgaHe.

27



IR

LXXIII 6pon 4/2021

ToyHnaT cbetaB Ha LNP He e HanbiHO M3BECTEH
nopagu gakTa, 4Ye € naTeHToBaHa MHdopmMauus, HO
ce 3Hae, Ye CbabpXKaT KOMOUHALUMS OT MOHU3MPaHK
KaTUMOHHW NUNnAaun, xonectepon, docdonmnuan u
nonuetunex-rnukon (PEG), komTo ce camocrnobssar
B ~100 nm HaHovacTuum, kancynupawm nPHK [30].
Mpn nPHK-BakcuHu, LNP ca ctaHgapTHUAT meToq 3a
~aocTtaBka“ Ha MPHK.

[o ckopo BakcuHu, 6asnparHn Ha PHK, He ca 6unn
NUUEH3paHu 1 n3nonasaHu npu xopa [17]. NoBpaTHa
TOYKa B TOBa OTHOLUEHWE e NaHaeMudaTa, Nnpeau3su-
kaHa oT SARS-CoV-2. [loneMuaT noTeHLman Ha To3u
TWN BaKCUHW Ce ObIMKN HA CUHTETUYHaTa UM npupoaa
1 nuncarta Ha HeoBXOAMMOCT OT KINETbYHU KyNnTypu, a
HUCKaTa NpoM3BOACTBEHA LieHa, rM onpegens kKaTo
anTepHaTUBHa cTpaTerusi npu Npov3BOACTBOTO Ha
BaKCUHUN cpeLly pasnUyHU UHMEKLMO3HU U 3MoKa-
yecTBeHU 3abonsaBaHusa [17]. C paspelueHne 3a
ynotpeba KbM HacToAWMAT MOMeHT oT MPHK-
BakcuHuTe ca Pfizer-BioNTech (Comirnaty) BNT 162b2
n Moderna (1273).

MexaHn3bM Ha genUcTBUe

HaHouacTuuuTe ce MHXeKTMpaT UHTPaMYCKYIHO.
CnenBa npukpensaHe Ha MPHK kbMm kneTtkaTa ,rocto-
npueMHUK® U HaBnu3aHe B uuTonnasmaTa (He B
A0pOTO), a BMNOCMEeACTBME TpaHcnoumpaHe o pubo-
30MUTE — OCHOBHUSAT anapaT Ha KrneTkaTa 3a CUHTe3
Ha npoteunHu. B cnyyasa cuHTes Ha SARS-CoV-2
S-npoteunHu. Tosun npoLiec ce Hapuya TpaHcnaums [31].
HoBoCuHTE3MpaHUTe NpoTenHU gocturaTt O Kne-
TbYHaTa MeMbOpaHa, KaTo ce ekcrnpecupaT Ha
NMOBbPXHOCTTA W, KbAETO Ce CBbP3BaT C NPOTEMHUTE
Ha rnaBHUS KOMMMEKC 3a TbKaHHa CbBMECTUMOCT
(MHC) (cour.1b). CbluecTBYBaT ABa pas3nu4yHM Knaca
MHC npoteunu (knac | n knac Il), Bceku ot kouto ce
pa3no3HaBa OT [jBE OCHOBHW cyononynauum T-KneTku.
Knac | npotenHnte ce ekcnpecupar OT BCUYKM TUMOBE
COMAaTUYHU KIeTKU U NpeacTaBAaT aHTureHn Ha CD8*
T-numdoumnTuTe (LMTOTOKCUMYHWK), AokaTo knac Il ce
eKkcrnpecupaTt OT OrpaHuyeH Tun KNeTkn — B-kneTtku,
Makpodarn, OeHAPUTHU KNeTKU u npeacraBar
aHTureHn Ha CD4* T-numdcouuntute (xennepu).

OTroBopuTte cpelyy 6enTbYHM aHTUreHW 3anodsaT
criel TpaHCNOPTUPAHETO UM [0 pernoHanHute
NUMA@HN Bb3NU M NpeacTaBsHeTo UM OT JajeHa
aHTureH-npeactasswa knetka (AMK). MpuunHata e,
Yye caMo Taka Te cTaBar ,.Buanmun“ 3a T-knetkute. Tbi
KaTto akTMBUpaHETO Ha xennepHute T-kneTku e
Heob6X0AMMO MPU BCUYKU MMYHHU oTroBopu, AlK
Hocewmn MHC mornekynu ot knac |l umat ueHTparnHa
pons B KOHTpoNna Ha Te3u npouecu. AKTUBUpaHUTE
T-xennepHu (CD4*) kneTku npoussexnaT v cekpe-
TMpaT uMTokuHM — IL-2, IL-4 n IL-6, BCEKM OT KOUTO € C
ManbK paguyc Ha AenCcTBMEe U C pons He camo 3a T-
KNneTbYHUTE (PYHKLMMK, HO U 32 B-KNeTbYHOTO akTnBKU-
paHe 1 audepeHLmaLms B na3smMaTuyHN KNneTku, KOUTo
ca OTrOBOPHU 3a CUHTE3a WU CeKkpeLuaTa Ha crneum-
dunyHn aHtutena [32]. lNpegHasHayeHNETO Ha
uutoTokcmyHuTe (CD8*) T-kneTkn e Aa yHuLoxasaT
KNeTKn, ekcnpecupaLim 4yxam aHTUreHu, Hanpumep
BMPYCHU, 4Ype3 npoayumpaHeTo Ha MOMEKynu,
CBbp3aHU C KneTbyHaTa CMbPT (NepdOpPUH, rpaH3nM,
ap.), 6e3 ga atakyBat kneTkute, cbabpxawm nPHK,
BKIMOYEeHa B CbCTaBa Ha BakcuHarta [33]. JaHHUTe KbM
MOMEHTa co4art, Ye NPOabIMKUTENHOCTTa Ha NOCTBAK-
CUYHarnHUAT OTroBop, nocTurHat vpe3 MPHK-BakcuHm
€ OT nopsiibka Ha 6-9 meceua [34].

Be3onacHocT

3a geete nPHK-BakcuHu B ynotpeba ca goknagBaHu
cnabu Jo ymepeHo M3paseHn CTpaHUYHU edekTu:
napella 6omka B MACTOTO Ha NPUMOXEHNe, yMopsie-
MOCT, rmaBobonue, MycKynHU U cTaBHU BOMKM,
TemnepaTtypa. Texku nNposBM KaTo CMHOAPOM Ha
Guillain-Barre n aHadmnakcusa ca pegku [35, 36]. 3a
nepuopa ot 10 gekemspun 2020 go 23 gekemspu 2020
ca onuncann 21 cnyyas ot 1.893.360 BakCuHMpaHu C
nbpBa o3a Ha Pfizer Ha Texku aneprudHu peakumu,
BKMIOUYNTENHO aHadunakcud, cbOTBETCTBALO Ha
11.1% Ha 1 munumoH npunoxeHun aosn [35, 36]. Hama
OOKnaZBaHu CMbPTHU Cny4vau oT aHadunakcus. pyro
OonucaHo, psaKo YCrioXKHeHne e nuuesa napanunsa Ha
ben, kaTto yecTtoTata Ha TOBa CbCTOsIHME MpwU
BaKCMHaUMA e CbMocTaBnma c Yectotata My npu nuua
npebonenysann COVID-19.

duzypa 1b. V uPHK gakcuHu — mexaHusbM Ha deticmeue
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EdekTuBHOCT

EdekTBHOCTTa BKNtOYBA, peayLMpaHeTo Ha pucka 3a
3abonsBaHe UM enMMrYHUpaHe Ha Bb3MOXHOCTTa 3a
nporpecusi KbM Texko 3abonssaHe. EdukacHocTTa
cpeLly 3abonsiBaHe Ha BakcuHaTa Ha Pfizer-BionTech
e 95%, a cpelly Texko 3abonsBaHe — 87.5%. 3a
BakcnmHaTa Ha Moderna edukacHocTTa cpelly
3abonsBaHe e 94.5%, a cpeLly TexkKo 3abonseBaHe —
100%.

|. BUPYC-BEKTOPHU BAKCUHU
1. Astra-Zeneca Oxford

PaspaboTteHaTa ot AstraZeneca Bupyc-BekTOpHa
BaKCWHa, U3nomn3ea reHHo MoanuumMpaH MalMyHCKM
OHK ageHoBupyc (0T LWMMnaH3e), KOUTo He e Bnusarn
B KOHTAKT C YoBeLUKaTa nomnynauus u e HecnocobeH
Ja reHepupa MyHeH OTroBOp KbM CaMusi HEro, a camo
KbM BUPYCHUTE NPOTEUHU, KOOMPAHU B aeHOBUPYC-
Hata [OHK [34]. lpoTenHnTe, KOAMPaHU OT afeHOBU-
pycHaTa [JHK, HanogobsaBeaT BUpyCHUst S-nenTtug, Kato
B cnyyas [JHK-ageHOBeKTOPBT N3MbIIHABA pornsTa Ha
LWwabnoH / MmaTpuua B YOBELLKUTE KIETKM 3a reHepu-
paHe Ha HOBW PEnmvKU Ha aeHoBUpYyCa N CUHTE3 Ha
BMPYCHW NPOTENHU, MHAYyLMpaLLm 6e3BpeseH UMYHEH
OTroBop.

MexaHn3bM Ha genucTBUe

Crnepn wHxekTMpaHe, MaMyHCKUAT afleHOBUPYC ce
3axBallla 3a KneTkuTe Ha ,roctonpmemHuka“, a JHK
HaBrnu3a B LMTONNasmara, kato no-KkbCHO Murpupa u
NPOHWMKBA B KMNETbYHOTO S4p0 6e3 Ja ce BKIOYBa B
knetbyHata OHK Ha kneTkata roctonpMemMHuK, HO
N3Mnon3Ba eH3nmMuTe 1 CUCTEMU 3a MOryYyaBaHETO Ha
cneumdpuyHa nPHK. Cnepgsa murpauus obpaTHo B
umMtonnasmaTta kbM pubo3omuTe (CBOGOAHM Mnn
CBbp3aHu C eHOoNNasMeHust peTukynym), Kb4eTo crieq
TpaHcnMpaHe ce cuHTe3upar npotenHu. MNMpoTtenHute
ce ekcrnpecupaTt BbpXy KIeTbYyHUTE MeMOpaHu,
obpasyaikn komnnekcn ¢ MHC knac | u MHC knac
mornekynute [37] (dur. 2).

Be3onacHocT

[aHHMTe OT NMbpBOHaYanHWTE Npoy4YBaHWUs co4vart
BaKcuHaTa, kaTto 6e3onacHa, C HAKOW NeKN HeXenaHu
peakumm: 6orka B MACTOTO Ha MHXEKTUPaHe, 3a4epBsi-
BaHe, Muanrusi, aptpanrus, rnasodonue. Brnpekn
ToBa, AreHuuaTa 3a perynupaHe Ha nekapctearta u
3gpaBeonassaHeTo (MHRA) cbobuaBa 3a 13 cny4yas
Ha anepruyHn peakumm (BCUYKM NnLia ca ce Bb3CTaHo-
BUN HanbJlHO) M 6 criydas Ha nvueBa napanusa
(napanusa Ha ben), kaTo He e Joka3aHo C KaTeropuy-
HOCT, Ye Te3u HeXernaHWu peakuunm ca MpUYMHEHU OT
BakcuHaTa. 3a cbobLleHusATa oTHacawm ce go 143
nvua, NoYnHanM ckopo crnef BakcuHauus, e goknaga-
BaHO, 4Ye BCUYKM Ca B HanpegHana Bb3pacT CbC
cbnbTCTBALM 3abonsiBaHUS, NOpaan KOeTo He ce
OOKa3Ba npsika MPUYMHHO-CIe4CTBEHA Bpb3Ka.
Bbnpekn ToBa, oLeHKaTa Ha HebnaronpuATHUTE
edekTn npogbmkasa. [pyrn OoknNaaBaHW CEPUO3HM
CTpaHWYHM edhekTn ca Tpomboembonus unm GounTo-
neHusi c- unm 6e3 KbpBeHe (BKIMOYMTENHO LiepebpanHa
BEHO3Ha cuMHycoBa TpoMbo3a (CVST) u ap. [38]. Teaun
CTpaHuyHu edekTn ca npuumHa EMA pa unsternu
BaKkcuHaTa OT nasapa Ha 15 mapt 2021 r., kato 3 gHK
No-KbCHO € OTHOBO 0f00peHa 1 paspelleHa, nopaaun
3aKmntoyeHne, Ye NnonamTe OT BakcMHaTa HadBuLwaBaT
puckoBeTe. AreHuusaTa otbenssea, ye cpeg 20
MUIMOHA AYWW, KOUTO ca MOMyYunM BakcuHaTta B
EBpona, camo 7 nuua ca pasBunv gucemMuHupaHa
nHTpaBackynapHa koarynauus (QWK), a 18 CVST (ot
kouTo 9 ca 3aBbpLunnu datanHo) [38, 39]. NoeeyeTo
OT TAX ca Ha >XeHu nog 55 roguHu. B pesynTar, Ha KoeTo
AstraZeneca e 3abpaHeHa 3a nuua noa 60 roanHu B
lepmaHusa 1 B Apyrn eBponemnckn ctpaHu. MNpuimHHo-
cnencTBeHa Bpb3ka, Kacaella Te3n NposiBU He e
JokasaHa. Ha 25-tn mapt 2021 r. cneg monba ot
aHrno-weenckaTa papmaleBTUYHa rpyna, ¢ ogobpe-
HMeto Ha EMA, AstraZeneca npomMeHsi UMETO Ha
BaKkcuHaTa cu Ha BakseBpwusi.
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EdekTuBHOCT

EdekTnBHoCTTa 3a BakcuMHata Ha AstraZeneca e
nsdncneHa kato cnocobHocTTa W ga npegoTBpaTut
nHdekuns, a He GonecT. MHdekunsaTa npegnonara
pennukaums Ha Bupyca Ha SARS-CoV-2 v npuunHsBea
U He NPUYMHABA KNMHUYHM cMMnToMW. HanpaseHa
€ OLeHKa Ha BMPYCHOTO OTAensiHe npu acuMmnToma-
TUYHW MHOVBUOM U € OLIEHEHO NpeaaBaHeTo Ha BUpyca
Ha gpyrun xopa ype3 RT-PCR. lNpoBeneHute ase
napanenHu npoyysaHus B bpasunusa (9 000 yyacT-
HULW, pasfeneHn B rpynu ¢ nnauebo 1 BakCHUpaHu
c aBe posn) n B ObeanHeHoto kpancteo (3 000
y4YacTHULM, pa3feneHn B rpynu ¢ nnauedo 1n BakCUHM-
paHu C MOSIOBVH M MbfHW 2 003K, BTOpaTta OT KOUTO
noctaBeHa cnep 28 AHK), ycTaHOBABAT e(PeKTUBHOCT
Ha BakcuHaTa B bpasunusa 62%, a B Ob6eamHeHoTO
kpancteo 90%. ToBa e npuymHaTta, nopagun KoATo
eeKTUBHOCTTa Ha BakcuHaTa e NpefcTtaBeHa Kato
cpegHaTa CTOMHOCT Ha AaHHuTe ot 12 000 yyacTHuKa
OT ABeTe npoyuBaHus unu 70% [40].

1. Janssen (Johnson 1 Johnson)

Janssen Pharmaceuticals nanonssa 6e3BpegeH,
cb3gageH B nabopatopHu ycnosus Bupyc [41] —
ageHosupyc 26 CoV2, konto e AHK Bupyc, nanbnHsa-
Ball, ponsiTa Ha BEKTOP, ,40CTaBsAL " reH, kogupawy, S-
npoTenHa, oT noBbpxHocTTa Ha SARS-CoV-2. IHK
yyacTbLMTe OT reHoMa Ha afleHoBMpyca, NO3BoNsBa-
WK pennMumMpaHeTo My ca OTCTpaHeHU, KOETo
Bb3MNpPensATCTBa pa3MHOXaBaHETO My B YOBELLKU
KNeTKu.

MexaHn3bM Ha genUcTBUe

MexaHn3MbT Ha OelcTBUE Ha BakcMHaTa e nogobeH
Ha To3M Ha BakcuHaTa Ha AstraZeneca. Cnep
WHXeKTUpaHe, afleHOBMPYCbLT ce ,3akada“ Bbpxy
Knetkata ,roctonpvemHuk’. AgeHosupycHata OHK,
Hocella MHdopMauuaTa 3a S-npotenHa Ha SARS-
CoV-2 HaBnu3a B 94p0 Ha KreTkata rocTonpueMHUK,
0e3 pga ce BkntoyBa B HenHoTo [OHK. NeHeTnyHa
MHOopMaLma 3a S-NpoTenHa OT aeHOBMpycHaTa
OHK, reHepupa cnHTes Ha cneuundundHa nPHK, koato
ce TpaHcnopTupa ao pubosomute. Cneasa TpaHcna-
Unsa, YNATO pesyntat e CUHTEe3 Ha S-NpoTeuH.
Ekcnpecusita My Ha NOBBPXHOCTTA Ha KIeTKUTe
WHAYKUMpPA NPOU3BOACTBO HA UHTEPNEBKUHU U
akTMBaums Ha T-KNeTkn u B-kneTkn, KOUTo Ha NO-KbCeH
eTan ce gndepeHuumpaT B nrasmMaTtuyHU KNeTKU,
npoayumnpalLm 1 cekpeTnpallm aHTuTena c Heytpanu-
3upaly kanauutet [42] (cur. 2).

Bes3onacHocT

Ha 1 mapt 2021 r. FDA Ha CAL n3gasa paspeLueHne
3a cnewHa ynotpeba (EUA) Ha BakcuHaTa B CbeamHe-
HUTe wWaTtm npu nuua Ha 18 1 noseve roavHu, 3a
npeseHunsa Ha Covid-19. Ha 12 mapT cbluaTta roguHa,
Bb3 OCHOBa Ha HeWlHaTa epeKTUBHOCT 3a NpeaoTepa-
TSIBAHe Ha TeXKn hopmMun Ha 3abonsiBaHETO, BKIOYM-
TENHO U CMBbPTHU crniydaun, B 77% cneq 14 gHu ot
npunoxeHuneto n 85% cnep 28 oHn EMA cbLio nsnasa
paspelmnTenHo 3a ynotpeba. HannyHute gaHHu
rnokassaT cxofHa e(eKTMBHOCT Ha BakcMHaTa v npwu
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nvua Hag 65 rognHu.

Mo Bpeme Ha NpunaraHeTo Ha BakcuHaTa ca 4oKnaj-
BaHW cnabu cTpaHnyHu edpekTun: 6orka, 3a4epBsBaHe
M nogyBaHe B MSICTOTO Ha MHXeKTupaHe. Bbnpeku
ToBa, Ha 13 anpun 2021 r., CDC n FDA npenopbyBat
,naysa“ B M3Non3BaHeTo Ha BakcuHaTa Johnson u
Johnson Covid-19, nopagv goknagsaHu 6 cnyvas Ha
PSIOKO TEXKO ChCTOsIHME Ha Tpombo3a crneg npuroxe-
Hueto u B CALL,.

EdekTuBHOCT

B npoy4yBaHe ob6xBawallo 43 783 nuua, cpeq KouTo
468 oyl c NONOXUTENEH pe3ynTaT U CUMNTOMaTUYeH
Covid-19, ot pa3snuyHu reorpadckun pernonun - 44% ot
CAL, 41% ot LleHtpanHa / KOxHa Amepuka n 15% ot
HKOxHa Adpwvika, npegHasHayeHo da OueHu cnocob-
HOCTTa Ha BakCMHaTa 3a npefoTBpaTsBaHe Ha
3abonsiBaHe, n34ncnsiBa cpegHa edbekTMBHOCT 66% 3a
npegoTBpaTsiBaHe HAa YMEPEHO U TEXKO 3abonsiaHe 4
ceomMuumM crieq npunaraHe Ha BakcuHaTa cpef BCUYKM
000poBONUM, BKMOYMTENHO, 3apaseHnTe C HOBOBb3-
HVKHan BapuaHT Ha BMpyca. YCTaHOBEHU ca BapuaLmm
B e(DEKTUBHOCTTA 3@ CbOTBETHUSA reorpad)CKn PErvoH:
72% edexktuBHOCT B CbeanHeHUTe watum, 66% B
JlatuHcka Amepuka n 57% B HOxHa Adppuka, KbaeTo
CbOTBETHUTE BapuaHTUTE MO BPEME Ha MPOYYBAHETO
ca paznuyHu [42]. CbobLieHn ca 16 CMbPTHU criyyas
B rpynara ¢ nnauebo n 3 cMbpTHU cryyas B rpynara
BakcuHa (Ho He nopaau Covid-19).

Mo gaHHWM Ha npou3BOAUTENS, BakCuHaTa e C
edekTnBHoCcT 85% 3a npegoTBpaTsBaHE Ha TEXKMU
dopmu Ha 3abonsiBaHe, KaTo envMUHMpa criyyamTe
Ha XocnuTanusauusa unn cmbpT, cBbp3aHn ¢ Covid-
19. BakcmHaTa nHayumpa nponM3BOACTBO Ha aHTUTena
B pamKkuTe Ha 49 oHW crneq eguHoKpaTHa annukaums,
kaTo npe3 Te3n 49 aHu He ca oTbensi3aHn xocnuTanu-
3aUuu UnM CMbPTHY criydau, gopu B KOxHa Adpuika,
KbAETO LMPKyNupaT MHOro BapuaHTu Ha Bupyca [42].

2. Sputnik V

Ha 11 aBryct 2020 r. pyckoTO 34paBHO MUHUCTEPCTBO
pernctpupa BakcuHata Sputnik V, koato e n nbpeata
peructpupaHa BakcuHa B cBeTa cpewy Covid-19.
MbpBaTa eBponeiicka obpXaea, o4obpuna BakcuHara,
e YHrapu4, kbaeto HaumoHanHuAT UHCTUTYT NoO
hapmMaumsa n xpaHeHe s paspeluaBa 3a CrellHa
ynoTpeba. BakcuHaTta e ogobpeHa B Pycus, benapyc,
Coupbus, ApxeHTnHa, bonueus, Amxup, BeHeuyena,
Maparesan, TypkmeHuctaH, OAE, UpaH, BuHes, TyHuc,
ApMeHUs 1 B NanecTuHckuTe Teputopun. Kbm gHellHa
Jarta noseye OT 2 MUNMOHaA AYLWMK MO cBeTa ca
BaKcuMHUpaHu ¢ Hes. NnaTdopmarta nanonsea gBa
pasnMyHM YOBELLIKN afeHOBUPYCHU BekTopa (Ad26 un
Ad5), kouTo cTumynupaT no-CUMeH U No-NPoabIKU-
TeneH UMyHeH OTrOBOp B CpaBHEHWE C ApYri BaKCUHMU,
M3Non3BaLln equH 1 CbLuM BEKTOP B ABETe 403K [43].
OcBeH TOBa UeHaTa Ha BakcuHaTa e ABa MbTu Mo-
HUCKa OT LeHaTa Ha ApYrM BakKCUHU CbC CblUKNA
NPOLEeHT Ha edheKTUBHOCT. MexaHn3MbT Ha AencTBUue
€ CXOfeH C To3u Ha BakcuHuTe Ha AstraZeneca u
Johnson n Johnson. AgeHOBMPYCBHT C KOHCTpyMpaH
OHK cparmeHT, nHekTupa kneTknte, KOUTO creg
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TOBa crieBaT reHeTUYHU MHCTPYKLUK 3a n3paboTBaHe
Ha pennuka Ha KOPOHaBUPYCHUSI S-NPOTENH, CNocobeH
Ja vHayuupa rnpous3BOACTBOTO Ha aHTUTena, Nponu-
depaums n aktmeaums Ha T-kneTku. BupycHuaT Bektop
He MOXe [a ce pennuumpa B YOBELLKUTE KNETKU.

Be3onacHocT

Mo oTHOLLEHNe Ha cTpaHuyHUTE peakumu, Sputnik V
He Npeau3BUKBA CEPUO3HU CTPAHUYHU eeKTU.

EdekTuBHOCT

Cnopepg nybnvkyBaHute B The Lancet Ha 16 cbeBpyapm
2021 r. paHHK BakcuHata € ¢ edekTnBHocT 91.6%.
Pesyntatnte ca ot npoy4saHe, Bkntoysawo 19 866
yyacTHuuM, pasnpegenedu B 2 rpynu — 14 964 ¢
nocTaBeHU ABe 03K oT BakcuHata 1 4 902 ¢ nnauebo
[44]. Ha 21-ua oeH OoT nocTaBsHETO Ha MbpBaTa Jo3a
ca joknagsaHu 16 cny4vasi Ha cumntomaTtudeH Covid-
19 B rpynarta, nony4yuna BakcuHa n 62 cnyyas B
rpynata ¢ nnauebo. Bonnuua Spallanzani (Pum,
Wtanusa) npunara BakcuHata Ha gobpoBonuu, Karto
pe3yntaTtute OT MPUMNOXEHUETO U covaT, ve e
6e3onacHa 1 edpekTMBHA. [leMOHCTprpaHaTa KnmMHuY-
Ha edmkacHocT criopepq Tax € >90% 3a npeBeHUNs Ha
cumnTomaTtuyHo 3abonssaHe n 100% 3a Texko
3abonsiBaHe. Ha 17 dheBpyapmn 2021 r. HaumoHanHuat
WHCTUTYT NO MHGEKLMO3HM bonecTn B Pum 06sBsBa,
Yye ,BakcmHaTa Sputnik V moxe ga urpae peluasalla
pons No BpeMe Ha NporpamMmnTe 3a BakCUHALMS CpeLLy
SARS-CoV-2¢. CaH MapuHo € eanH OT permoHuTe,
NPUNOXWUIT BakCUHaTa.

BAKCUHM CPELLY SARS-COV-2 B MNMPOLIEC HA
NMPOYYBAHE

1. NVX-CoV2373

Novavax COVID-19 (Nuvaxovid, Covovax) e npoTenH-
Ga3vpaHa KaHauMaaT BakCUHa, U3nonsasalla BUPYCHM
npoTenHoBu cybennHuum (6e3BpeaHn NPOTEVHOBU
dparMeHTN UM 0OBUBBYHN NPOTEMNHU), UMUTMPALLM
S-npotenHa Ha SARS-CoV-2, 3a reHepupaHe Ha
6e3BpeneH MMyHeH oTroBop [45]. MNMnatdopmaTta e
6asnpaHa Ha nabopaTopHO KOHCTpyupaH Bakyno-
BMPYC, CbObpXKaLL, reH 3a MoanduumupaH NnpoTenH Ha

SARS-CoV-2

S.mporenn

>
Queypa 3.

lMpomeuH-6a3upaHu 8aKCUHU —
mexaHu3bM Ha delicmeue

Q./S-up-urenu AW APYT DPOTENH

KopoHaBupyca. bakynoBupycbT nHeKTUpa Kyntypa
OT KneTkn Ha monev, Sf9, kouTo reHepupart S-nNpoTenH
N ro ekcnpecupaT BbpXxy KINETbYHUTE CU MEMOpPaHW.
CnenBa cbbupaHe 1 crnobsiBaHe Ha S-npoTenHUTE
BbPXY CUHTETMYHA NUNUAHA HaHoYacTULa C AuamMeTbp
okono 50 HaHOMeTpa, Bcsika OT KOUTO ,Noka3sa“ Ha
KneTkuTe Ha MMyHHaTa cuctema o 14 S-nporeuHa.
[onbnHUTENHO, NAaTEHTOBAHUAT CanOHWH, agtoBaHT
Matrix-M Ha Novavax, konTo e ¢ fobpa NOHOCMMOCT,
OeMOHCTpuUpa MoleH edekT, KaTo CTUMynupa
HaBnu3aHeto Ha AlNK B MACTOTO Ha MoCTaBsiHE Ha
BaKkCuHaTa, 3acurea NpeacTaBsHETO Ha aHTUreHa B
nokKanHuTe NUMQHN Bb3NKU, NOBULIABA MMYHHUS
OTroBOp ¥ nognomara Npou3BoOACTBOTO Ha HeyTpanu-
3upawm aHtutena. Ha 28 anyapu 2021 r. NVX-
CoV2373 oduuymanHo ctaBa nbpBata kaHguaaTt
NPOTENMHOBA BaKCWHA, AEMOHCTpUpaLla KNMHUYHA
edmKacHOCT cpeLLy opurMHanHus wam Ha COVID-19
N cpelly ABata Obp30 Bb3HWKBALLM BapuaHTa B
Ob6enunHeHoTO kpancTeo 1 KOxxHa Adpurka. ObsiBeHaTa
OT KOMMaHusATa NpoOU3BOAMTEN OKOH4YaTenHaTta
eeKTUBHOCT Ha BakcuHata e 96.4% cpeluy neka,
yMepeHa 1 Texka popma Ha 3abonsisaHe, NpU4MHeHa
OT opurnHanHus wam Ha SARS-CoV-2 BB Pa3za 3 Ha
nanuteaxe. Ha 20 toHn 2021 1. B NEJM e nybnvkyBaHa
opuruHanHa ctatmsa OTHOCHO 6Ge3onacHocTTa U
edu1KaCcHOCTTa Ha BakcuHaTa, crnopes KOsTo npunoxe-
HWETO 1 NMpu Bb3pacTHU B ABYJO30B pPeXUM, € C
edekTmBHOCT 89.7% NO OTHOLLUEHME Ha 3awuTarta
cpelly uHgekums cbe B.1.1.7 BapmaHTa Ha SARS-
CoV-2. KbM HacTosLLmMss MOMEHT JaHHUTE NO OTHOLLE-
HMe Ha edekTUBHOCTTa covat, epekTMBHOCT - 89.7%
B OGenMHEHOTO KpancTBo, KbAeTo npeobnagasa
BapuaHTbT B.1.1.7 cnpsamo 60% B OxHa Adpuka, ¢
npeobnagasaly BapuaHT B. 1.351 [46]. OT HoemBpu®
2021 r. BakcuHaTta Ha Novavax e B npoLec Ha npernea
n ogobpeHue 3a nonaesaHe oT EBponenckaTta areHuus
no nekapcrteata, CDC Ha CAL n perynatopHute
areHumm B Asctpanus, KaHaga, Anoxus, MHavs, Hosa
3enangus, dununuHnte n O6eamHeHoTo KpancTeo. Ha
durypa 3, cxemaTUyHO e NpeacTaBeH MeXaHU3MbT Ha
OeVCTBNE Ha NpOTeH-0a3npaHnTe BakCUHW, B Criyyas
BakcuHaTa Ha Novavax.

© HMYHOT CHHHE CBOilcTEa
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1. ReiThera

WTtannaHcka paspaboTka Ha 6onHuua Kacten PomaHo
1 6onHunua CnanaHuaHun B Pum, n3nonseatla reHeTuy-
HO MoaMdUUMPaH BUPYCEH BEKTOP OT ropuna, KOMTo
He MOXe [a Npu4MHM 3abonsiBaHe Npu xopa, HO € B
CbCTOsIHME Aa npomssene nporemHn Ha SARS-CoV-2,
reHepupalin 6e3BpeneH MMyHeH oTroBop. Vanonaea-
HUAT BekTOp € ageHosupyc ot rpyna C (GRAd32), ¢
oTcTpaHeH usan E1 vn E3 permoH ot reHoma, npu 3anaseH
E4 pervoH, 3ameHeH ¢ E4 orf6 ot YoBeLLk/ afeHoBUpYyC
5 (hAd5). laHHM OT nNpoy4yBaHUSA BbB Bpb3ka C
e(eKTMBHOCTTA coyaT Hanuuve Ha aHTuTena npu Hag
94% oT BakCUHMpaHUTE nuua creq egHoKkpaTHa gosa
[47]. MpouecbT No ogobpeHne Ha BakcMHaTa € B X0O4.
Ta e cTabunHa npu Temnepatypa ot 2 go 8°C.

2. Sinovac / Coronovax u Codagenix

Sinovac / Coronovax, (Kutan n bpasunus), nsnonssa
NHaKTMBMpaH (ybuT) BUpPYC KaTo aHTUreH. MiHakTmem-
paHuTe unu youtu BUPYCHN BaKCMHW Ce OCHOBaBaT

SARS-CoV-2

S-mpoTenn

HuakTHHBHpAHE

Tontmma
XHMHYHE ATEHTH
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Qduzypa 4.

UHakmusupaHu 8UpyCHU 8aKCUHU
— MexaHu3bM Ha delicmeue

Ha ¢opMa Ha Bupyca, KOSATO He e crnocobHa ga
npuunHsisa 3abonsBaHe, HO e B CbCTOSHUE Aa
reHepvpa MMyHeH OTroBOp, 3a pasnuka oT aTeHunpa-
HUTE (>KMBW) BUPYCHW BaKCUMHK (Hanpumep Kanauaart-
BakcuHaTta Codagenix), KOUTO nanonssar camo
oTtcnabeHa bopma Ha Bupyca, KOSTO Npu onpeaenexHm
obcTosATeNcTBa, KaTo MMYHOKOMMPOMETMPAHHOCT, € B
CbCTOSIHME Oa goBefe [0 3abonsiBaHe C TEXKU
nocneguuun. BakcuHata Sinovac / Coronovax e B
ynotpeba B VHOoHe3usa, Typuna n CuHranyp.
YCcTaHOBEHO €, Ye ehpuKacHOCTTa 1 CpeLly fneku nnm
yMepeHun copmun Ha 3abonsiBaHeTo e 78% [48].
CerawHarta n ecpekTMBHOCT e nNpubnuantenHo 65.9%
3a npeseHuus Ha Covid-19, 87.5% 3a npeBeHuUMs OT
xocnutanusaums, 90.3% 3a npeBeHLMs Ha Npuema B
WHTEH3MBHO oTaeneHune n 86,3% 3a npegorepaTaBaHe
Ha CMBbPTHU cnyyau [49]. MexaHU3MbT Ha OencTBue
Ha MHaKTUBMpPaHuTe (YyOuTn) N ateHionpaHmTe (K1BK)
BMPYCHMW BaKCUHW e NpeAcTaBeH CxeMaTUyHO Ha our.4.
n cpur. 5.
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1. Curevac

Curevac (lFepmaHus) e BakcuMHa, basMpaHa Ha
MmoanduumpaHa PHK, aHanornyHa Ha BakcMHUTE
npousseaunHu ot Pfizer n Moderna. EMA pasrnexga
CBbp3aHaTa C BakCuHaTa AOKyMeHTaLus, C uern oLeHka
Ha edmukacHocTTa, 6e3onacHocTTa U apmaues-
TUYHOTO Ka4yecTBO. KbM HacToALLMA MOMEHT edpuKac-
HOCTTa Ha BaKkcuHaTa € U3KITYUTENHO Hucka — 47%,
KoeTo e noa MuHumanHus npar ot 50% npuet ot C30.
TemnepaTypHUAT pexuM Ha CbXpaHeHue Ha Tasu
KaHauaaT-BakcuHa e 2-8°C.

2. VXA-CoV2

VXA-CoV2-1 Ha komnaHusaTa Vaxart (CaH ®paHumcko,
KanudopHus) e TabnetapHa BakcuHa 3a nepopariHo,
a He MHXEKLMOHHO npunoxeHue. KaHamaoat-sakcuHaTa
e ¢ pobpa NOHOCMMOCT, NIEKM CTPaHWUYHU peakuun 1
00o06bp MMyHeH oTroBop cpelyy SARS-CoV-2. Hamupa
ce BbB (pasa | Ha knnHUYHO npoyysaHe. lNpensapu-
TEeNHUTE AaHHU coyaT MOo-LUMpOoKa akTUBHOCT cpeLly
CblleCcTBYBalLLUN U HOBOBb3HUKBALLM BapuUaHTU Ha
SARS-CoV-2, Tbi kaTo Au3anHbT W BKMNOYBA ABa
pa3nnyHn SARS-CoV-2 npotenHa — S u N. Tosa
npegnonara NpoTekTUBEH eeKT, KakTo cpeLly
npeobnagaBalln, Taka U cpeLly HOBOBbL3HWUKBALLU
BapuaHTuM U LWamMoBe Ha Bupyca. Bcuuku gpyrum
BakcuHU cpewy Covid-19 go HacTosWwmMs MOMEHT
BKMtoYBaT caMo S-npoTteunH. CmaATa ce, Ye BakCuHUTe
OT crefBallo NOKOMeHue Lie 3alimMTaBaT cpelly no-
LUMPOK CMEKTbP OT BUPYCHU BapuaHTu, KaTto LLe MmoraT
Ja noKpusaT MyTaumumTe, Bb3HUKBALLM B S-NpOTenHa ¢
No-ronsiMm 1 No-moLuleH T-kneTbyeH oTrosop [49].

3. E-Vax

E-Vax e utanuaHcka paspaboTka Ha PumckoTo
obuecTBo Takis n Rottapharm Biotech (MoHua, UTanus).
M3nuTBaHeTO Ha kaHAuAaT-BakcuHaTa ctapTvpa Ha 2
mapT 2021 r. ¢ 21-rogueH mnagex gobposonel, Ha
KOroTo e nocraBeHa efHa fosa ot 0.5 mg.

E-Vax nanonasa JHK nnatdopma — nogxoa, 3anaraiy,
Ha reHeTU4HO npoekTupaHa [OHK 3a reHepupaHe Ha
NpoTeuVH, Npeamn3BrKBaLL, 6e3BpefeH MMYHEH OTIOBOP

[50]. OHK ce nHxekTnpa upes enekrpornopaTop, KOeTo
no3BonsiBa NpPoHMKBaHe npe3 membpaHaTa Ha KneT-
KaTa roctonpuveMHuk Ha nonyyveHute JHK-dparmeHTn.
C Bb3MOXHOCTK € fa ce mogudmumpa, ¢ uen agan-
TMpaHe KbM HOBOMOSBUIN CE BUPYCHWU BapuaHTW,
KOUTO He ca NoAaTNMBY Ha BaKCUHUTE B ynoTpeba KbM
mMomeHTa. CTabunHa e npu ctanHa Temneparypa u
MOXe [ja ce npwunara MHOrOKpaTHo, B Clny4van, Ye ce
Hanoxu. NpeacTom oueHka Ha edekta oT NpUnoxe-
HVeTOo Ha B1cokmM fo3n go 200 mg. Llenta e oueHka Ha
[030BUS PEXUM — €4HOL030B 1N ABYO030B.

BAKCUHWU CPELLY SARS-COV-2 3A OELUA U
IOHOLUN

Bbnpeku, 4ye geuara n TURHENOXbPUTE PAOKO ce
pasbonseaTt cepuo3Ho oT Covid-19, Te moraT ga
pasnpoCcTpaHAaT uHdekunata. Ekcneptn cmaTtar, ve
BaKCUHMPaHETO UM O1 JONPUHECHO 3a OrpaHnYyaBaHe
Ha pasnpocTpaHeHNeTOo Ha BMUpYyCca cpen ocTaHanara
yacT oT Hacenenueto. Ha 31 mapt 2021 r. Pfizer /
BioNTech cbobLiaBaT, 3a MHOro Jobpa edhpekTUBHOCT
Ha TaxHaTa BakcuHa cpewy SARS-CoV-2 npu
nogpacTealwLy. [NpoBengeHNTe KIMMHUYHU NPOYyYBaHUs
He ycTaHOBSIBAaT CUMMNTOMATU4YHa MHAEKUUs u/vnm
CEepVO3HN CTpaHnYHU edhbekTu cpen 2 260 BakCUHUpa-
HW Jeua Ha Bb3pacT oT 12 go 15 roguHun. B rpynaTa ¢
nnauebo ca goknagsaHu 18 cnydas Ha Covid-19.
Cnen nonoxntenHuTe pesyntaTi B Ta3n Bb3pacToBa
rpyna, KomnaHusita npoBexaa TeCTBaHe Ha BakcuHaTa
1 Npu No-marnku geua.

Bucoka eekTMBHOCT npu nuua Ha Bb3pacT oT 12 ao
17 roanHn e 3asiBuna n Moderna. Cnopepg npencrase-
HUTE OT KOMMaHusaTa AaHHW He ca HabnogaBaHu
cnyyam Ha Covid-19 cpeqn 3 732 mnagu gobposonuu,
KOMTO ca nonyYunu gBe [03M OT BakCcuHaTa, B
cpaBHeHMe ¢ yetupu cnydvas Ha Covid-19 cpep
KOHTPOITHUTE NnLa, KOUTO ca MOMYYUIIN UHXKEKLUSA C
nnaue6o. MoHacToswem BakcuHata Ha Moderna e
paspeLlleHa 3a xopa Hag 18 roguHu.

Tpu gpyru komnaHum — Novavax, Johnson 1 Johnson
n AstraZeneca — CbLLO NnaHMpaT ga TecTsaT CBOUTE

duzypa 6. V [HK-eakcuHu — mexaHusbM Ha delicmeue

: JHK maasmg
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BaKCUHU Npun geua.

Ha 3 man 2021 r. komnaHuata Novavax o6sBu
neanaTpuYHOTO pasliMpsiBaHE Ha CBOETO KIMHUYHO
nanuteaHe (®asa 3) 3a NVX-CoV2373. JonbnHu-
TENHOTO HamnpaBfieHNe Ha TEKYLLLOTO OCHOBHO MpoyY-
BaHe PREVENT-19 uma 3a uen ga oueHn edektns-
HocTTa, 6e3onacHocTTa U UMyHoreHHoctTa Ha NVX-
CoV2373 npu go 3 000 toHowwM Ha Bb3pacT 12-17
roguHu B 75 pernoHa B CALL. Ha 17 HoemBpu 2021
KomuTeTbT Nno nekapcrteaTta 3a geua Ha EMA
NnoTBbPAMU, Ye e n3farn CTaHOBULLLETO CM OTHOCHO MriaHa
3a neguaTpuyHO M3crneaBaHe Ha KOMMaHusTa, KOUTo
onucBa kak BakcuHaTta TpsibBa aa 6bae paspaboteHa
1 Npoy4yeHa 3a ynotpeba npu geLa, B CbOTBETCTBME C
yCKOpeHuUTe cpokoBe 3a nekapctea npu COVID-19.

3AKITIOYEHUE

BakcuHuTe ca gokasanu cBosiTa emKkacHocT 3a
NUKBUOMPaAHE Ha pefumua LUMPOKO pasnpocTpaHeHM
XMBOTO3acTpallaBally 1 UHBanuaunampaiLm 3abons-
BaHWsi B MMHAIOTO, KaTo efpa Lapka, NoSIMOMMUENUT,
Op. 3a pasnuka OT Mo3HaTUTE Npeau naHaemusaTa
BaKCWHU, BakcuHuTe cpelly SARS-CoV-2 ca paspabo-
TEHW, @ HAKOU M BHEAPEHW 3a MHOTO KpaTbK nepuog
oT Bpeme, cpeaHo 8-10 meceua, cnpsmo 8 go 10
roguHu. PaspaboTBaHeTO Ha BaKCUHW, M3MON3BaLLn
pasnuyHu nnatopmu, yBenmyaea LuaHca 3a ycTaHo-
BsIBaHe Ha Han-ebeKkTMBHaTa cpen BCUYKU cTpaTernm
B 6opbarta cbc SARS-CoV-2. Helwo noBeye, HanbIHO
Bb3MOXHO € pasnuyHuTe NnatopmMm 4a 4EMOHCTPU-
paT pasfiM4yHU CTEMNEHM Ha 3awuTa Npu HSKOWU
cneunduyHN rpynn OT HACENeHNETO C 0COBEHOCTM Ha
UMYHHUAT OTrOBOpP KaTo Aeua, bpeMeHHU XKeHu,
MMYHOKOMMPOMETUPAHU Nnua nopagmn CbnbTCTBALLM
3abonsBaHus, Bb3pacTHU > 65 roamHn. MNpogbrmkuten-
HOCTTa M YCTOMYMBOCTTA Ha MOCTBAKCUHANHUAT
nmyHutet cpewy SARS-CoV-2 pesyntar oT npunoxe-
HMETO Ha pPasnNUYHUTE CTpaTeruun, KakTo u uHUTe
OeTalnm Ha Nnpean3BUKaHNUTE MMYHHU OTFTOBOPY Morat
Oa 6bgaT oueHeHW 0BOEKTMBHO caMO Mpu BaKCUMHU-
paHeTo Ha No-rofiemMm rpynum oT Xopa, BKITHYUTENHO U
nvua cbe cybonTuManeH UMyHUTET.
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PE3IOME

MaumeHTUTEe C NaHKpeaceH KapLUMHOM ce Npe3eHTupaT
B Hag 85% c nokanHo aBaHcMparno unv metactatmyHo
3abonaaHe. Easa 10% OT Te3n GonHu noanexar Ha
onepaTtuBHO redeHue. XupypruyHaTta pesekuus
oCTaBa €4MHCTBEHUAT NOTEHUMaAnNHoO kKypabunex
noaxod Npwu To3n BuA Heonnasmu. buonornyHute
XapakTepUCTUKM Ha NaHKpeacHUst aaeHOoKapLMHOM ro
HapeXxaaT Ha eHO OT BOAELLMTE MecTa Mo CMbPTHOCT
N HUCKa NPEXMBAEMOCT cpef] OHKONOrnYHnTe 3abons-
BaHWs. Bbnpekun Hanpeabka B XMpypruyHata TexHuKa,
OHKoOmorvsiTa U1 MeToauTe 3a AuarHoctuka, neTro-
OVLlIHaTa NpeXxunBsseMocT Npu ToBa 3abonsBaHe
octaBa eaBa 9% [1]. JonbnHuTenHu haktopu, BogeLum
00 Ta3u HeraTMBHa TeHAEeHUWs ca nuncaTta Ha
eEeKTMBEH CKPUHWHI, NPOObIMKUMTENHOTO Ge3cumn-
TOMHO NPOTUYaHe, BUCOKaTa YecToTa Ha aHraxupaHe
B MpoLeca Ha Me3eHTepuKonopTanHuTe CbaoBe U
CKIMOHHOCTa KbM MeTacTasupaHe. CblEeCcTBEHO
3HaYeHne UmaT M HapyLleHusiTa B eK30KpMHHaTa U
€HOOKpPUHHaTa (PyHKUMS Ha xnesaTa, pe3ynrtaT oT
TYMOpHa OKINy3usi Ha rMaBHWsI NaHKpeaTUyeH KaHan 1
pa3BMTUE HA XPOHUYEH NaHKpPeaTuT.

Knroyoeu dymu: naHkpeaceH adeHOKapyuHOM, rpe-
XKuesieMocm, eK30KpUHHa U eHOOKpUHHa OUCyHKUUS

36

SUMMARY

Patients with pancreas adenocarcinoma are presented
in more than 85% local advanced or metastatic dis-
ease. Only 10% of them e subject to surgical treat-
ment. The resection is still the eonly one potential cur-
able approach for this type of neoplasm. Biological
features of pancreatic adenocarcinoma gives it one of
the leading places based on mortality and survival
among the oncological diseases. Although the surgi-
cal technique progress, the oncology and diagnostic
methods, five years survival remains barely 9%. Addi-
tional factors lead to this negative tendency are lack
of effective screening, prolong asymptomatic flow, high
rate of mesenteric and portal vessel involvement, also
the metastatic propensity. Exocrine and endocrine dis-
orders have an essential role as a result of main pan-
creatic duct occlusion by tumor and chronic pancrea-
titis development.

Keywords: pancreatic adenocarcinoma; exocrine and
endocrine disorders

CbBpeMeHHUTE NuTepaTypHU AaHHW MokasBaT cnaj
B CMbPTHOCTA, pe3yntaTr OT AyOAeHOoMnaHKpeaTuyHa
pesekunsa 0o nog 3% [2-4]. YectoTtata Ha nocrtone-
paTUBHUTE KOMMMMKaLUUW, BbNPEKM MOMOXUTENTHUTE
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TeHAeHuuu, ce 3anassa Bucoka. [locTtonepatvBHa
ductyna ce Habnogasa B ananasoH ot 3 go 45% B
pasnuyHuTe uscneasaHug [5-8];. CnegonepaTtuBHata
xemoparusa Bapupa mexgy 5 un 12% [9]. Tesu
YCNOXHEHWNS YKa3BaT CbLLIECTBEHO OTPAXEHNE BbPXY
NPOOBIMKUTENHOCTTA Ha XMBOT B rpynata oT onepa-
6unHmn 6onnHn. Komnnukauuute ot knac ,C” (ISGPS)
OEMOHCTPUPAT BUCOKU HMBA Ha CMBbPTHOCT M HUCKA
npexmnBsieMocT Nnpu Te3n naumeHTn. MNposeneHo
n3cnefBaHe BbPXY OTPaXeHWeTo Ha nocrtonepa-
TUBHUTE YCNOXHEHUS BbPXY CpeaHaTa NpeXXuBsieMocT
nokasea efgHoroguwHo ouenasaHe npu 83% ot
nauneHTuTe 6e3 ycnoxHeHus, cnpsMo 76% oT
komnnuuupanute criyvam (p=0.25).

TWO-YEAR SURVIVAL
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duzypa1. A CnedonepameHa npexuesemocm npe3 emopama
200uHa 8 criydaume c ycroxHeHus1 u 6e3 Komnnukayuu

Tas3n TeHOeHUMA ce 3anasBa M Npes3 BTopaTta rogunHa
Ha npocnegssaHe (p=0.39) (dwur.1) [10]. Opyro
nacregsaHe acouumpa no-B1UCoK NPOLEHT NeETroguLLIHa
NpexmnBaemMocT Npu NaumeHTn ¢ pasamep Ha Tymopa
nog 20 MM, nunca Ha metactTaTU4HN NUMHN BBb3NN,
nornyyeHu Ypes cTaHgapTHa NMMdHa ucekums, nunca
Ha noptanHa nHeasus n RO pesekuus. MNpoyysaHeTo
onpegens Kato CamMoCTOSATENTHO CBbp3aHM C Nodob-
peHa npexunssemocT daktopu: RO pesekuuns u
TymopHus pasmep [11]. MNopaam Tasm npuumHa HAKOM
aBToOpU NpenopbyBaT arpecuBeH NOAXo4 U M3BbPLU-
BaHe Ha apTepuanHu U BEHO3HU pe3ekuuu, Lenswim
n3bsreaHeTo Ha R1. Pesekuusta c octaTbyeH TyMop
€ cBbp3aHa ¢ nolua cpefHa npexunssaemoct [31].

Opyrn nacnegBasHus AeMOHCTpUpaT 3aBUCUMOCT Ha
nokasaTtens ,CbOTHOLUEHUNE Ha NUMEHUTE Bb3NU”,
KOWTO MOKa3Ba NPOLEHT Ha MeTacTaTU4yHUTE CNpsMo
YMCTUTE OT MEeTacTasu, KbM npexmnesemocTTa. Hueata
Ha To3n napameTbp Haa 0.2 kopecnoHamMpa ¢ nowa
npexmesiemoct [27].

MHOXecTBO aBTOpM acoummpat MbpdopMaHC cTaTyc
C BUCOK cKop (2-4) ¢ H1cka obLua cpefHa NpexuBsi-
emocT. Te cBbp3BaT TO3M MokasaTten cbc 3aryba Ha
Terno ¢ Hag 10% oT TenecHaTa Maca, cakporneHus 1
Opyrv edhekTun, CBbP3aHN C MangurectTmsaTa u Tymop-
HaTa Kaxekcus [28].

Hsikon aBTOpU eMOHCTpUpaT Kopenaums Ha npegone-
paTUBHUA MEXaHU4YeH MKTep C oLensgBaHeTo Ha
naumeHTU ¢ NaHkpeaceH ageHokapumHoM [29]. Opyru
n3cneaBaHusi NOKa3Bar, Ye XXbNTeHuuaTa e eQUHCTBEH
He3aBMCKM MPOrHOCTMYEH hbakTop Mpu Te3n GOonHU
[30]. MexaHU4HMAT MKTep, cam no cebe cu, Boan A0
HapylleHa CUHTeTa3Ha PYHKUUSA Ha YepHus poo,
pesynTupalla B NoBYMLLEHA YeCToTa Ha YCNOXHEHUATa
OT Kfnac xemoparus u ductyna crnopepg knacuduka-
umaTta Ha MexayHapogHa npoyysaTenHa rpyna 3a
naHkpeacHa xupyprusa (ISGPS). Te3su edektun ce
JonbrBaT OT Pas3BUTUETO Ha XOMaHIUT MPU HSAKOU
naumeHTn. MI3bpoeHnTe koMnnukaumm goeexgaT go
NnoBuLLEHA paHHa nocTtonepatuBHa CMbPTHOCT "
TeXKa eK30KpMHHa HeJoCcTaTbyHOCT. Ka3aHoTo A0 TyK
BEPOSATHO pe3ynTupa B HUCKN HUBA Ha MPEeXUBSAEMOCT
cpen nauneHTUTe 1 BNOLLIEHO KavyeCcTBO Ha XXMBOT.

AKO yCnoXHeHusiTa ce pasrnear kaTto pakTop, BoAeLL
00 TeXKU eK30KPUHHU HapylleHUs NocpeacTBOM
aTpodusi Ha NaHkpeacHus peavayym, bruxa mornu ga
ce cBbpxaT c hakTopa obLLa cpefHa NpeXxnBiEeMOCT.
MHOXeCTBO Mpoy4BaHUs AEMOHCTpUpAT Bpb3KaTa Ha
MangurectusaTa C ouensBaHeTO Ha NauueHTu ¢
pagukanHo oTcTpaHeHa TymopHa dopmaund. Han-
ronsgMoTO MPOCMNEKTUBHO MPOy4YBaHe Ha Tasu 3aBUCK-
MOCT pasrnexja kopenauusata Mexay HuUBa Ha
ekanHaTta enactasa nog 200 pug / g ¥ HACKO HMBO Ha
npexmBaeMocT. Pe3ynTar Ha n3crneaBaHeTo nauneHTuTe
C HOpMarHa eKk30KpMHHa (OYHKLUMS nokasBaT cpefHa
npexmssiemocT 11 MmeceLa, OTHECEHV KbM 7 MeceLia npu
KOHTponHara rpyna 6onHu ¢ mangurectus [12].

MHOxeCTBO nscneaBaHnsa 4eMOHCTpUPAT 3HAYEHNETO
Ha NoCToNePaTUBHNUTE HMBA HA OMOXUMUYHUSAT MapKep
CA 19-9, kaTO NPOrHOCTUYHN KbM (hakTopa NpexmBs-
emocT. [1poyyBaHUATa AEMOHCTPUPAT, Y€ HOPMarHO
(<30 U/ml) nnm Hnecko HMBo(<100 U/ml) Ha nokasarens
npegonepaTtnuBHO Kopenupar ¢ ManbK KIMHUYEH
CTaguii Ha 3abonsBaHeTO ¥ NPOrHo3npart He3aBUCUMO
nobpa npexunBsemocT [13-24]. Pe3syntatute Ha
nocTonepaTUBHOTO MpocneasiBaHe nokassarT, 4ye
3HAYMTENHOTO M YCTOMYMBO NOBULLABAHE Ha Mokasa-
Tenst e ¢ No-BMCOKa YyBCTBUTENHOCT OT obpasHara
OnarHoCTMKa OTHOCHO paHHO OTKpUBaHe Ha TrachK Ha
3abonaBaHeTo [25]. Ipyro n3cnensaHe 4EMOHCTPUPA,
Yye HopMmanmanpaHeTo Ha cTolHoctTa Ha CA 19-9 B
nepuvoga TpeTU-IEeCTN nocTonepaTtuBeH mecel
rnokassart cpefiHa npexwmnssemMocT 34 Mmecela, CboTHe-
ceHo kbM 13 Meceua B KOHTponHaTa rpyna oT
naumeHTu [26].

3AKITIOYEHUE
EnvHcTBEHO padvikanHara onepartusHa MHTepBEHLUA

BOAM 00 NOTEHUMAINHO NU3NeKyBaHe Ha nNnaunueHTuTe C
aJeHOKapuMHOM Ha naHKpeaTtunyHaTta rrnaBa. MHo-

37



IR

LXX1I JOOO 4/2021

)KECTBO (haKTOpW BNUASIT BbpXY OLIeNsiIBAHETO Npu Te3u
6onHu. Hskom OT TX ca B3aMMOCBbLbP3aHu, a Apyru
nmaT caMOCTOSTENHO MPOrHOCTUYHO 3HaveHue. OT
ocobeHo 3HayeHue e Obaewata paspaboTka Ha
e(EKTMBEH CKPUHMHI 32 paHHO OTKpMBaHe Ha Ta3u
naTonorus, KakTo U agekBaTHOTO TpeTupaHe Ha
npekapunHo3HUTE Nes3un, KaTo UHTpananunapHa
MYLMHO3Ha KUCTMYHa Heonnasma. C uen yabmkaBaHe
Ha nNpexueBsemMocTTa € HeobxoauMo To3U BuUA
onepaTBHU UHTEPBEHLMM Oa ce TpeTupaT B rornemMm
LIeHTpOBE 3a NaHKpeaTuyHa X1pyprus ¢ Lien npegorne-
paTVBHO MpeuusnpaHe Ha criydyanTte, u3bsreaHe Ha
pesekuns R1 1 noctonepaTUBHU KOMMMUKaLIUK.
Heobxoanmo ycrosue 3a No-gobpara NpexxnBaeMocT
Ha Te3n NaumeHTU e YTOYHsIBaHe Ha eK30KpuMHHaTa
PYHKLMS Ha OCcTaTbYHMSA NaHkpeac 1 nogobpsisaHe Ha
HYTPUTMBHUS UM CTaTyC.
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PE3IOME

AneHanumMTLT € eaHa OT Han-4ecTUTe MPUYUHK 3a
KopeMHa 6orka npu naumeHTuTe B CheluHuTe oTae-
nexHnsa. PasnpeageneHune Ha To3u BMA NATonorns no norn
e cpeHo 8.6% Mbxe oTHeceHu KbM 6.7% xeHu [1]. B
NCTOPUYECKN acrnekT nbpBaTa fanapockorncka aneH-
aektomus e nsBbplueHa ot Kbpt Cem npe3 1981 . B
paMKuTe Ha rogmHa cref ToBa ca U3BbPLUEHN BCUYKM
CTaHOapTHM OnepaTMBHM MHTEPBEHLUN B KOpeMHaTa
obnacT 3a BpeMeTOo CU, Ypes fanapoCcKOmnCcKn Noaxom.
Bopgelwa npuymHa 3a yectata ynotpeba Ha MUHUMH-
Ba3WBEH NOAXOA B NEYEHWEeTO Ha aneHAuKynapHa
naTonorus e MMHMManuanpaHe Ha nocronepaTuBHaTa
Oonka, NOHWXeHa YecToTa Ha paHeBUTE MHAEKLMM,
CbKpallaBaHe Ha OONMHWYHMS NPEecTon M nocTtone-
paTuBeH Nepunod Ha Bb3cTaHoBsAIBaHeE [2, 3, 4] .

Knrovyoeu Oymu: nanapockoricka aneHOeKmomus,
OmMHoWweHUe KbM aneHOUKynapHuUs ocmambK,
rocmornepamusHU yCrIOXHEeHUs

SUMMARY

Appendicitis is one of the most often reason for
adbdominal suffering reguire emergency response. This
disease occurs in 8,6% of men compared wit 6.7% of
women[1]. Historically the first laparoscopic appendec-
tomy is undertaken by Curt Sam in 1981. In the next
year all of the standard surgical abdominal procedures
are made by laparoscopic approach. Amain reason for
the wide spread miniinvasive approach in appendicu-

lar pathology treatment is postoperative pain reduce,
low wound inflammation ratio, shortening the hospital
stay and the postoperative recovering time [2, 3, 4].

Keywords: laparoscopic appendectomy, apendicular
residue treat, postapendectomy complications

yBO[

KbM MOMeHTa nanapockorickaTa aneHgekToMus e
LUMPOKO 3acTbleH MeTo[ 3a fnevyeHue Ha oCTbp
aneHaMumT. B 3aBMCMMOCT OT fnokanHus crtaTtyc no
BpEMe Ha MHTEPBEHLMSITA XMPYPIbT CpeLLia pasnmnyHm
TPygQHOCTM, B TOBa 4Mcno 1 nsdopa Ha noaxon 3a
Ge3onacHo NoBeaeHNe KbM aneHanKynapHUst OCTaTbK.
EdekTuBHOTO 3aTBapsiHe Ha aneHAWKynapHus
pes3vayym ce ouepTaBa KaTo Han-KpuUTUYHaTa 4yacT oT
onepaTtvBHaTa UHTEpPBEHUMS, Lenswo npegorspa-
TsIBaHe Ha pekyneHTeH neputoHuT [5] CtaHoapTHUTE
noaxoam ca eHOOCKOMNCKO NurMpaHe, uanonssaHe Ha
€HOCKONMNCKM yLMBaTen 1 KNuncupaHe Ha aneHanky-
napHusi ocTaTbK [6].

LEN

LlenTta Ha ToBa Npoy4BaHe e Ja ce uacrneasa ynotpe-
6aTa Ha eHOOCKONCKM KIMMCK KaTo 6esonaceH, oyHaH-
COBO peHTabuneH 1 neyeneLy Bpeme MeTog 3a obpa-
BoTKa Ha aneHaMKynapHUa peanayyMm, CPpaBHEHO C
€HOO0CKONCKM ChLUMBATEN.
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MATEPUAN U METOA

3a nepwuoga ot aHyapwu 2017 . go mapt 2020 r. 8 MBAII
- BapHa kbm BMA, KnuHuka no kopemHa xupyprusi, ca
N3BbPLEHN 53 nanapocKOnCcKn aneHaeKToOMnK.
[daHHnTe Ha naumeHTUTe ca aHanmnsnpaHy peTpocrek-
TnBHO. PasnpegeneHuneto no non e 56.60% (n=30 ) »eHu
kbM 43.39% (N=23 ) naumeHTn oT MbXKM non. CpegHata
Bb3pacT Ha macnegBaHUTe NauuMeHTn e 27 roauHwu.
KOHTUHreHTBHT OT GONHW e pasfeneH Ha ABe rpynu
cnopef HauvMHa Ha o6paboTka Ha aneHAuKynapHus
yykaH. [MbpBUAT cTaHgapTeH cnocob e NnocpeacTBoM
,Endojia” (n = 21), npu octaHanuTe 601HU € U3non3BaH
cobcTBEH MeToA nocpeacTBoM ynorpeba Ha ,Hem-o-
lok” (n=32). [BeTe rpynu ca cxO4HWM No Bb3pacT, Mo,
TENeCHO Terro U KINMHMKO-NabopaTopHu nokasaTenu no
BpeMe Ha npeseHTaumsTa cu .

M3kntouBaLly KpUtepun 3a Npoy4YBaHeTo ca:

1. JaHHn 3a OeCTPyKTUBEH aneHanuuT ¢ audyseH
NEPUTOHUT.

2. Hannuue Ha obwim KOHTpanHAuKaunn 3a N3BbpLL-
BaHe Ha JilanapocCKOoncKa onepaTtnBHa NHTEPBEHLNA.

3.Jlunca Ha CbTPYAHMYECTBO OT CTPaHa Ha NaumeHTa.
OnucaHue Ha U3NoON3BaHUTE METOAM:
1. MNo3nyusa Ha NopToBETE 3a AOCTHIM:

— [Hecert MWITMMETPOB NOPT 3a KaMepa ce No3NLNOHN-
pa Ha aBa caHTUMEeTpa cynpayM6|/|n|/||<anHo;

— [ecert MUITMMETPOB pa60TeH nopT Nno Meanokna-
BUKynapHaTta InnHua BIrdBO, Ha HMBO OBa CaHTU-
MeTpa noa nbuna;

— [leT MunumeTpoB paboTeH Tpoakap Mo npedHa
aKkcunapHa NUHKSA Hag unuadHaTta crnvHa.

2. CtaHpapTHa o6paGoTka Ha me3oaneHAuKca
MOCPeACTBOM YNTPasBykoBa HOXWULA UMW furawyp

(cpur. 1).

durypa1. A O6pabomka Ha me3oaneHdukca cred Mobusnu3aa-
Yus Ha yekyma npu pempouekasneH no3uyusi Ha aneHoukca
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3. AneHauvkynapHus YykaH ce nurupa ypes normMmepHm
knuncu. [1Ba 6posi KNUMNCKU XEMOSOK Ce MOCTaBAT
NPOKCUMAIHO 1 €MH Ce NO3ULIMOHUPA ANCTarHo, KaTto
ce uenu ga ce nsberHe n3Tu4aHe Ha rHoOeH CEKperT B
KOpeMHa KyxmHa MU KOHTaMuHauus Ha KopeMHaTta
CTEeHa No BpeMe Ha ekcTpaxmpaHeTo My (cur. 2).

®uzypa 2. A AneHdukca e 0c80600eH u ce uaupa 8 ocCHosama
my ¢ ,Hem-o-lok” Extra Large

B cnyyauTe Ha ynotpeba Ha eHgocKomncku ,Tenbot” e
crnefBaHa cTaHAapTHaTa TPUMNopToBa TEXHUKA Ha
[OCTHI.

M3cnedeaHu ca napameTpute onepaTuvBHO Bpeme U
GOrHMYeH NpecToi Npu ABaTa U3rnon3eaHy MeToaa 3a
3aTBapsiHe Ha aneHauKynapHusa ocTaTbk. CpaBHeHa
e yecToTaTa Ha YCNOXHeHUsATa KaTo KbpBeHe,
nepdopauust Ha Kyxu KOPEMHU opraHu Nno Bpeme Ha
WHTEPBEHLMSATA, MHCY(PULIMEHLIMS HA aneHaVKyNapHUs
pe3nayym c pasBuTue Ha abcuec U NepuUTOHUT.
OTyeTeHa e 1 YecToTaTa Ha paHeBUTE UHAEKLMM NPU
[BaTa 13nons3saHy meToaa.

M3BbpLUEH € CTaTUCTUYECKU aHanM3 Ha nosyYyeHnTe
pesynTaTy.

PE3YNTATU

3a nepunopa sHyapu 2017 r. - mapt 2020 r. e
N3BbPLLEHO PETPOCMEKTUBHO KOXOPTHO MPOyYBaHE Ha
53 naumeHTa Cc OCTbp aneHguuMT, NOAJNIOXEHN Ha
nanapockorcka aneHaekToMusl. AHanM3bT Ha nony4e-
HUTe pe3ynTtaTtu nokasa cnegHoto: 1) CpegHoTo
onepaTuMBHO Bpeme npu ynotpeba Ha eHOO0CKOMCKM
ywmsarten belle ABageceT U TP MUHYTU, CbOTHECEHO
KbM egnHageceT MUHYTU B criydaute Ha obpaboTka
Ha YykaHa c nonumepHu knuncu; 2) CpegHata
KpbBO3aryba u npu ABaTa U3Non3BaHU meToda e
CbU3MepUma 1 ce paBHsIBa CpeaHO Ha ABaOEeCET M NeT
mununutpa; 3) MHTpaonepaTuBHO pasKkbCBaHe Ha
aneHauKca He ce permcTpupa v npuy asata cpaBHsBaHM
meToaa; 4) Jlowa xepMmeTusaumns Ha aneHanKynapHus
pe3nayyMm ce YCTaHOBU MHTPAOMNepPaTUBHO B €4UH OT
cnyvaute (n=1; 4.76%), 06paboTeHN C MexaHU4eH
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ylwimBaTen, KaTo B TO3U criydyan xepMeTusauusTa e
oCbllecTBEHa MOCPeACTBOM €HOOCKOMNCKN LIEB;
5) HapaHaBaHe Ha KyxXW KOpeMHU opraHu npwu
nanapocKOnckus JOCTbMN U MHTPaonepaTtuBHO He ce
peructpupaxa m npu ABeTe CpaBHSABaHMW rpynu;
6) MekoTbKkbHHa MHMEKLNS, CBbp3aHa C onepaTus-
HUTEe OOCTbMU, HE Ce YCTaHOBW U Npu ABETe uscnes-
BaHuW rpynu; 7) CnepgonepaTuBeH NEPUTOHUT U
xemoparusi He ce HabrniogaBaxa cpen NpoyyYBaHUTE;
8) B eauvH ot cnyyauTte (n=1; 4.76%) Ha 3aTBapsiHe Ha
aneHavKynapHus YykaH nocpeacTBOM €HOOCKOMCKU
TenboT ce pernctpmpa opopMsiHe Ha MHTpaadaomMu-
HaneH abcuec; 9) CpegHuaT 6OMHMYEH NPECTON Ha
naumeHTuTe, Npy KOUTO ca N3MNON3BaHU eHOOCKOMNCKN
Knuncu 3a obpaboTka Ha aneHOUKyNapHUst YykaH e
2.01 gHu B cpaBHeHue ¢ 2.09 npu KOHTponHaTa rpyna
GonHu. YcTaHOBMXa Ce 3HAYMTENHO HaMamneHwu
pasxogu B crniyqamTe Ha ynotpeba Ha monvmepHu
Knuncu.

3AKITIOYEHUE

M3nonssaHaTa aBTOpCKa MoO3nLMA Ha nanapockon-
CKUTe NOpTOBE B U3CreABaHETO He iaBa YCNOXHEHWS,
CBbp3aHu C HapaHsiBaHe Ha opraHnTe Npu NPOHUKBaHEe
B KOpeMHaTa KyxmHa 1 no BpemMe Ha ornepaTuBHaTa
UHTepBeHUNA (KbpBEHE M HapaHsBaHe Ha Kyxwu
KopeMHu opraHu). CtaTucTuyeckuTe pesynTaTtu
nokasaxa gobpa edeKkTMBHOCT, CKbCEHO BpeMe Ha
WHTEPBEHUUATA, MOHWKEHA YeCTOTa Ha YCINOXHEeHnsTa
N CKbCeH BONMHMYEH NPECTON B CriyqanTe Ha ynoTpeba
Ha NoNMMepPHW KNUMCK 3a NoACUrypsiBaHe Ha aneHau-
KynapHusa ,MbH” MO BpeMe Ha Nnanapockomncka
anengektomusd. He e 3a nogueHsBaHe U 3HAYUTENHO
no-HUcKaTa LieHa npu To3u onepaTtvBeH MeTOL.
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CEPOINPEBAJIEHTHOCT HA XEINATUT B U XEMNATUT C
BUPYCHU MAPKEPWU CPEQ BOEHHOCITYXELLW

OT BBJITAPCKATA APMUA

AHEnua MNouesa
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SEROPREVALENCE OF HEPATITIS B AND HEPATITIS C
VIRAL MARKERS AMONG MILITARY SERVICE

PERSONNEL OF THE BULGARIAN ARMY

ANELIYA GOTSEVA

Laboratory of Virology — Military Medical Academy, Sofia

PE3IOME

WHdekumaTa c Bupyca Ha xenatut B (HBV) n Bupyca
Ha xenatut C (HCV) yecto e acMmntoMaTtuyHa, HO
cneg MHOro rogmHu obycnaBsi pa3BUTMETO Ha
XPOHWYHO YepHOApPOBHO 3abonsBaHe 1 xenaTtoueny-
napeH kapuuHom (HCC). M gBata Bupyca morat fa
MPUYMHSAT OCTPa M XPOHUYHA UHAEKUMUS HA YepHUS
apo6. ObwuTe HMBa Ha pasnpocTpaHeHne Ha HBV u
HCV ca no-Bucoku cpeq puckosu rpynu. daHHute
OTHOCHO pa3npocTpaHeHNeTo Ha xenatnt B n xenatut
C cpen BOeHHOCNyXeLlUy ca orpaHuyeHu.

Llen: Llenta Ha HacTo4LleTo npoyyBaHe e Ja ce
NPeacTaBdAT akTyanHu JaHHU 3a pa3npocTpaHeHUeTo
Ha cepornorndyHu mapkepu 3a HBV un HCV cpep
BOEHHOCNyXewun oT bbnrapckata apmus u ga ce
Npeanoxun anropuTbM 3a NpeBeHuns Ha xenaTtut B.

MaTtepuan n metogu: 3a aseroauieH nepuog (2018-
2019 r.) ca u3cnegBaHu cepyMHu npobu Ha 411
BOEHHocrnyxeln ot bbnrapckara apmus (299 mbxe
n 112 xenn). CpegHata Bb3pacT Ha aHanusupaHaTta
rpyna e 40.3£14.0 . 3a getekumns Ha HBsAg, antiHBc
total, antiHBs (mIU /mL) n antiHCV aHTutenata e
nanonssaH CLIA metop (Chemiluminescence immu-
noassay). Ctatuctnyeckara obpabotka Ha AaHHUTE
e usBbplweHa ¢ nporpama SPSS (SPSS Inc., IBM
SPSS Statistics), Bepcusi 22.0.

Pe3yntaTtu: CeponpeBaneHTHocTTa Ha HBV (HBsAQ)
n HCV (antiHCV) cpen BoeHHocnyxelum ot bbnrap-
ckaTa apMmud e cboTBEeTHO 5.8 1 0.7%.
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3aknrouyeHue: PasnpocTtpaHeHneto Ha HBV n HCV
NHdEeKUMATa, YCTAHOBEHO B HACTOSLLOTO NPOyYBaHe
Moxe aa 6bae knacudumumpaHo kato cpegHo (HBsAQ)
n Hucko (antiHCV) cnopep kputepunte Ha C30.

Knrovyoeu dymu: xenamum B, xenamum C, ceporpe-
8asleHMHOCM, 80EHHOCITYXeuu

SUMMARY

Hepatitis B virus (HBV) and hepatitis C virus (HCV)
infection often is asymptomatic, but after many years,
leads to chronic liver disease and hepatocellular car-
cinoma (HCC). Both viruses can cause acute and
chronic infection of the liver. The overall prevalence
rates of hepatitis B and C viruses are higher among
risk groups. Data regarding HBV and HCV prevalence
among military service personnel is limited.

Aim: The study aimed to present current data on the
distribution of serological markers of HBV and HCV
among military service personnel of the Bulgarian
army, and to propose an algorithm for the prevention
of hepatitis B.

Material and methods: For a two-year period (2018-
2019) 411 serum samples of military service personnel
of the Bulgarian army (299 males and 112 females) were
tested. The analyzed group has a mean age of 40.3£14.0
years. The CLIA method (Chemiluminescence immu-
noassay) was used to detect HBsAg, anti HBc total,
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antiHBs (mIU /mL) and antiHCV antibodies. Data analy-
sis was performed using SPSS (SPSS Inc., IBM SPSS
Statistics), version 22.0 software.

Results: The seroprevalence of HBV (HBsAg) and
HCV (antiHCV) among military service personnel was
5.8 and 0.7%, respectively.

Conclusion: The prevalence of HBV and HCV infec-
tion among military service personnel found in the cur-
rent study can be classified as intermediate (HBsAgQ)
and low (antiHCV) according to WHO criteria.

Keywords: hepatitis B, hepatitis C, seroprevalence,
military service personnel

BbBEOEHUE

Xenatut B n xenatnt C ca MHGeKLNO3HM 3abonsiBaHns
CbC CBETOBHO pasnpocTpaHeHne 1 3apaBHO-coLmanHa
3HauumocT. HBV (Hepatitis B virus) u HCV (Hepatitis
C virus) cnogenaT obwm nNbTULLa Ha NpegaBaHe Ha
NHpeKuunaTa. XeTrepocekcyanHusaT MbT € OCHOBEH Npu
Bb3pacTHUTe ¢ npugoduta HBV uHdbekums. HCV e
npeaMMHO KpbBEH NaToreH 1 3apassiBaHETO HaW-4eCcTo
e BCrneacTBue MHTpaBeHo3Ha ynoTpeba Ha HapKOTULLM.
B noBeueTo HenekyBaHu Crydan Ha XpOHUYEH XenaTuT
HacTbMnBa nporpecusi Ha 3abonsiBaHETO C pa3BuTUE
Ha YyepHoapobHa unbpo3a, UuMpo3a U NbpPBUYEH
xenatouenynapeH kapuuHom (HCC) [1]. C30 unsuuc-
nsaea, vye 1.1 MUNMoHa ca CMbPTHUTE Chnyyaum npes
2019 r. B pesynTaT OT AbMNrOCPOYHUTE Nocrneauum Ha
XpoHuyHata uHdpekumnsa ¢ HBV n HCV [2]. B cBeToBeH
mMawab obwo 57% oT cnyyauTe Ha YepHoapobHa
umposa ce gbkat Ha HBV (30%) nnn HCV (27%) n
78% ot T1e3n Ha HCC ca ¢ etmonorudeH areHt HBV
(53%) unn HCV (25%) [3].

PasnpocTtpaHeHneTo Ha BupycHuTe xenatntm B u C
nokassa ronsima BapuabunHOCT B pasfiMyHuTe
reorpackuM 30HM Ha CBETaA M MeXAy pasnuyHuTe
PUCKOBU rpyniu (MHTPaBEHO3HN HAPKOMaHU, 3aTBOPHU-
un, XMB no3antuBHM nuua, xemognanmsmpaHu
naumeHTu, eTHM4eckn rpynun). Cmarta ce, Yye xenatut
B e HapacTBaw, 3gpaBeH npobnem B apmusaTa.
BoeHHocnyxeLwwmTe paboTAT B 3aTBOPEHUN KONEKTUBH,
npu cneumnuyHN yCroBus Ha Tpya, yd4acTsaTt B MUCUN
3aj rpaHuua, nopagu Koeto ce onpefendar kaTo
nonynawums B puck oT npugobuBaHe Ha MHekuun,
npeaasaHy Mo NosioB 1 KPbBEH NbT.

MATEPUAN U METOAN

3a aBeroauiueH nepwop (2018-2019 r.) ca nacnegsaHm
cepyMHM Npobu Ha 411 BoeHHOcNyXewm oT Bwnrap-
ckata apmMus, oT Kouto 72.7% muxe (n=299) n 27.3%
xeHun (n=112). CpegHata Bb3pacT Ha aHanusmMpaHaTta
rpyna e 40.3114.0 r. PasnpegeneHneTo Ha BOEHHO-
cnyxewuTe no 3BaHMe e criegHoTo - 160 oduuepu,
98 cepxaHTn, 83 pegHuum n 70 kypcaHTu. 3a geTekums
Ha HBsAg, antiHBc total, antiHBs u antiHCV aHntute-
nata e nsnonseaH CLIA meTtog (Chemiluminescence

immunoassay). Ctatuctuyeckata obpaboTka Ha
OaHHWTe e n3BbpLUeHa ¢ nporpama SPSS (SPSS Inc.,
IBM SPSS Statistics), Bepcusa 22.0. CToHOCTM Ha
p<0.05 ca npuetn 3a 3Ha4YMMW.

PE3YNTATU

Mpy M3BbLPLUEHUS aHanM3 Ha CepyMHUTE Npobu Ha
o6wo 411 BoeHHocnyxewm oT bbnrapckata apmus
Ce YyCTaHOBMW HanM4yneTo Ha CepornorMyHn Mapkepu Ha
HBV n HCV. PasnpegeneHvueTo no non B 4Yetupute
noarpynu BoeHHocnyxewmn (oduuepn, cepxaHTu,
peaHuLN, KypcaHTn) e 3HaunMmo pasnunyHo (p<0.001).
Pesyntatnte nokassaT 3HA4YMTEMHO MNO-BUCOK OTHOCK-
TeneH OAn Ha uscnegBaHuTe Mbxe, KouTto ca 72.7%
(95% CI1:68.2% - 77.0%; n=299) B cpaBHeHue C
XeHute, kouto ca 27.3% (95% Cl1:23.0% - 31.8%;
n=112). Mexay YeTnpuTe NOArpynn BOEHHOCIYXELUN
ce [oKasa HanuimetTo Ha CTaTUCTUYECKM 3HaYMma
pasnvka no OTHOLWEHWE Ha Bb3pacTOBOTO pasrpe-
aenexne (p<0.001).

Ta6nuya1. V PasnpedeneHue Ha 80eHHOCyXeuwume o nof,
cpedHa eb3pacm U 38aHUe

non ggﬂé O®ULIEPU | CEPXXAHTU| PEOHWULM | KYPCAHTU
Mbxe (n=299)| 43r. 139 69 68 23
xeHun (n=112)( 33 r. 21 29 15 47
obuwo (n=411)| 40.3r. 160 98 83 70

Pa3snpocmpaHeHue Ha ceposio2uUYHU MapKepu Ha
HBYV cped soeHHocnyxewu om Bbnzapckama
apmusi

CeponosutneHocTtTa 3a HBsAg cpep Tasu TapretHa
rpyna e 5.8%, kaTto npeBanupa 3acaraHeTo Ha MbXKUS
non (6.7%; n=20) Hapg >xeHckusa (3.6%; n=4). Mo
OTHOLLUEHWE Ha Bb3pacToBMWS NokKasaTern Han-ronsm e
6posT Ha HBsAg(+) BoeHHOCNyXeLMTe B akTUBHA
Bb3pacT oT 41-50 rogunu (n=16), (dwr. 1).

~~HBsAg
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21-30r. 31-40r. 41-50r. 51-60r. §1-70r.

®uzypa 1. A PasnpedeneHue Ha HBsAg (+) 80eHHOCTYXeuu o
eb3pacm
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MonyyeHnTe pesynTtaTtu nokassaT, Y€ BOEHHOCIY-
XewwmTte ¢ HBsAg (+) ctatyc (n=24) ca cpeq nbpBuUTe
TPW MOArpynu, Kato Han-ronsm e 6poaAT um cpen
cepxaHTckus cbeTtas (N=11). EQUHCTBEHO B NoAarpy-
nara Ha kypcaHTute (n=70) BCUYKMN Ca CEPOHEraTUBHM,
KoeTo ce 0bsicHABa ¢ (hakTa, 4Ye ca obxBaHaTU C
BaKcuHa cpelly xenatut B (cur. 2).

HBsAg (+)

= omiep

N CepIKaHT

& PEAHHK
KypCaHT

Quzypa 2. A PasnpedeneHue Ha HBSAg(+) 80eHHOCyXewu rno
38aHue

BoeHHocnyxewmnte ¢ HBV ceponpodun: HBsAg(-)/
antiHBc(+) ca 6.6% (n=27). AntiHBc aHTuTenara (An-
tibody to hepatitis B core antigen) nepcuctupart
NMOXMU3HEHO U ca BaxeH ckpuvHuHros HBV mapkep.
M3cnenBaHeTo UM € OT 3HavyeHue, Tbi KaTo OCBEH
nokasaTten 3a OCbLUECTBEH KOHTaKT C BMpYyca, OTKpU-
BaHeTo uM npy HBsAg HeraTBHU NnLa Moxe Aa b6bae
npeaukTop Ha okyntHa HBV mHdekuusa. OT Bcuukn
nscnensanu (n=411) BoeHHocnyxewm npu 5.8% (n=24)
ce fokasa MuHana nHdekuns ¢ HBV, geduHupaHa
ypes ceponpodun antiHBc(+)/antiHBs(+). Msonupaxu
antiHBc(+) aHTutena 6axa gokymeHtupanm npu 0.7%
(n=3) oT n3cnegBaHUTe BOEHHOCMYXeLM (Tabn. 2).

Ta6nuua 2. YV HBV mapkepu /ceponpoghun

] 2/ CEELEEL Y 6poit (n) | % 95% Cl
ceponpodun
HBsAg (-) 387 94.2% | (91.4% - 96.2%)
HBsAg (+) 24 5.8% (3.8% - 8.6%)
HBsAg (-)/anti HBG (+) 27 6.6% (4.4% - 9.4%)
antiHBc (+)/anti HBs (+) 24 5.8% (3.8% - 8.6%)
anti HBc (+)/anti HB's (-) 3 0.7% (0.2-21)

Otunta ce nuk Ha BoeHHocnyxewmnTte ¢ HBsAg(-)/
antiHBc(+) ceponpodun BbB Bb3pacToBUs AManasoH
oT 41-50 rognHu (n=13) ¢ JOMMHMpPaHEe Ha MBbXKUS
nor BbB BCUYKM Bb3pacToBu rpynu (dur. 3).

15

iL,

31-40r. 41-50r.

m }[BsAg( -)Anti HBe(+)

0 e
l-__

51-60r. 61-70r. 71-30r.

®uzypa 3. A PasnpedeneHue no rnon u eb3pacm Ha 80EHHO-
cnyxewume ¢ HBsAg(-)/antiHBc(+) cepornpogpun
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Mpn HBsAQ(+) BOEHHOCHYXELLM, KaKTO 1 Npu Tesun,
kouto ca HBsAg(-)/antiHBc(+) ce 3anasBa TeHOeH-
uunsiTa 3a Nnpeobnagasallo pa3npocTpaHeHune Ha HBV
cpel MbXeTe B akTMBHa Bb3pacT.

PaznpocmpaHeHue Ha antiHCV cped eoeHHOCy-
x)ewu om bbnzapckama apmusi

CepyMHUTEe NpobM Ha BCUYKM BOEHHOCHYXeLu
(n=411) ca mn3cnegBaHun 3a oTkpmBaHe Ha antiHCV
aHTUTEna, KOMTO Ca OCHOBEH CKPUHWHIOB Mapkep Ha
ocbliecTBeHa uHdekuns ¢ HCV. lMonyyeHute
pesynTatn oTpassiBaT HUCKOTO pasnpocTpaHeHne Ha
antiHCV cpen BoeHHocnyxewmTe oT bbnrapckarta
apmusa 0.7% (95% Cl: 0.2% - 2.1%) (dpwr. 4).

n=411

8 AntHCV ()

\o,m

®uzypa4. A PasnpocmpaHeHue Ha antiHCV cped eoeHHO-
cnyxewu

[Mpy BOEHHOCHYKELLUTE OT XXEHCKU MO U KypcaHTuTe
He ce gokasa Hanuume Ha antiHCV aHtutena. C
nosuTtueeH antiHCV cepocTtatyc ca camo 3 Mbxe, KaTo
Te ca oT nogrpynarta Ha oduuepute (n=1; 53 roga.),
cepxaHtute (n=1; 52 rog.) n pegHuunte (n=1; 28 roa.).
Mankuat 6pon antiHCV(+) nuua He no3BonsiBa Aa ce
HanpaBAT CTaTUCTUYECKN JOCTOBEPHU U3BOAMN.

Cpepn BoeHHoCnyxewwmTe oT bbnrapckata apmus He
ce fokasaxa kovHdekuun (HBV/HCV).

ANCKYCUA

HanpaeHu ca peguua npoyyBaHUs OTHOCHO ceponpe-
BaneHTHocTTa Ha HBV n HCV uHdekynnte un
KOUHdeKunTe cpen pasnuyHu npodecmnmoHanHm
rpynu, HO BGPOSIT UM € OrpaHMYeH MO OTHOLLUEHUE Ha
BOEHHUA KOHTUHreHT. C ornea cneundukaTta Ha
npodecusita UM, BOEHHOCIYXeLnTe ce onpenensaT
KaTo xopa, npebvBaBalin B 3aTBOPEHU (OpraHu3u-
paHu) KonekTuem 1 paboTewmn npu cneymduyHn
ycnosus Ha Tpya. [prema ce, Yye ca 3noXxeHn Ha puck
OT uHekuyumn, B yactHoct ¢ HBV n HCV nopagu
yyactueTo uMm B Mmucum [4]. Kato puckoBu dpaktopm 3a
npugodusaHe Ha nHdekums ¢ HBV nHCV ce nocoysat
eTHUYecKa NPUHaANEeXHOCT, pasnuyHu MaHunynaumm
(TaTynmpoBKM) M B No- anka crteneH ynotpeba Ha
pasnMyHU NCUXOaKTUBHMU BELLECTBA.

CpegHaTta Bb3pacT Ha uacnegBaHute 411 BOEHHO-
cnyxewmn ot bwnrapckata apmus e 40.3 +14.0 r.
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(43+13.4 1. 3a mbxeTe n 33£12.7 1. 3a XeHuTe) C
npesanupaHe Ha MbXkus non (n= 299) Haj KeHckus
(n=112), koeTo e 0655cHUMO C ornes cneuudukmiTa Ha
npodecusTa.

HBsAg (hepatitis B surface antigen) — NnOBbpXHOCTHUAT
aHTureH Ha HBV e oCHOBEH CKPUHMHIOB MapKep, KONTO
Ce Hamupa B KpbBTa MpW NOYTU BCUYKMU Cryyam Ha
WHpekuus ¢ Bupyca [5]. YcTaHOBEHOTO pa3npocTpaHe-
Hue Ha HBsAgQ cpen BoeHHocnyxewmn e 5.8 % (95%
Cl: 3.8% - 8.6%). B nybnukyBaHuTe AaHHW OT Opyru
CTpaHu Cce Noco4Ba cepono3nTuBHoOCT 3a HBsAg cpen
BOEHHWNSA KOHTUHreHT B ETnonusa ot 4.2% u B Mpums
ot 0.32 % [6, 7]. Cpeq HBsAg HeraTMBHUTE BOEHHO-
cnyxewm ot bbnrapckata apmus ¢ AaHHM 3a MMHana
nHdekuns ¢ HBV ca 5.8%. Mo oTHoweHMe Ha
Bb3pacToBaTa KpuBa ce Habntogasa npeobnagasallo
3acsraHe Ha MbXeTe B akTuBHa Bb3pacT 4 1-50 roguHu,
kakTo 3a HBSAg nosutuBHUTE, Taka 1 3a Te3n CbC
CEpPONOrMYHN AaHHM 3a MUHana uHdekuma. dpyru
aBTOPM CblLO CbOOLLaBaT 3a NO-BMCOKO pa3npocTpa-
HeHne Ha HBV cpepn BoeHHocnyxelwm > 40-roguiiHa
Bb3pacT [6].

Mpu 0.7% oOT mnacnegBaHUTe BOEHHOCIyXelln ce
onpegenu HanuuMeTo Ha usonupaHu antiHBc(+)
aHTUTEena, KOeTo Hanara AONbIHUTENHO YTOYHsABaHE
Ha BMPYCOMOMMYHUA UM CTaTyC Ype3 uscrnenBaHe Ha
HBV DNA (PCR) 3a n3knto4BaHe Ha T.Hap. “ceporio-
rMyHo Tnxa” unu “okynTtHa” uHdekuus (OBI). OBI ce
Xapaktepusnpa ¢ HeoTKpuBaemu HuBa Ha HBsAg u
Hanuune Ha HBV DNA. [JoknagBaHOTO pasnpoc-
TpaHeHune Ha OBI npu antiHBc (+) nHaneuam Bapupa
oT 4% po 25% [8].

AntiHCV aHtutenata (Antibody to hepatitis C virus)
Ca OCHOBEH CKPVMHMHIOB MapKkep Ha OCbLLEeCTBEHa

nHpekuma ¢ HCV, HO oTKpMBaHETO MM He MOXe Aa
YyTOUHW BMAa unv JaBHOCTTa Ha uHdekuuarta [9].
MonyyeHuTe pe3ynTaTu Nokas3BaT MHOMO HWUCKO
pasnpoctpaHeHne Ha antiHCV aHntutenata (0.7%)
cpel BoeHHocnyxewwuTte oT bbnrapckara apmus.
[MocoyeHnTe OaHHW ca MOEHTUYHU C OOKNajBaHUTe
cpen 6pasuncknsi BoeHeH KOHTUHreHT [10] u ca cxogHu
CbC CbOOLLEHNTE Cpen BOeHHOCTYXelmTe B ETrnonus
(0.2%) [6]. OTHOCMKTENHO NO-BMCOKO pa3npoCcTpaHeHue
Ha antiHCV (1.7%) e poknagBaHo cpef BOEHHO-
cnyxewmn B MakuctaH [11]. Cpen obcbxaaHuTe
hakTopu, OKa3BaLLM BANSHUE BbPXY HUCKOTO pasnpoc-
TpaHeHune Ha HCV npu BoeHHOCHYXeLLKU ca UHKPUMUN-
HMPAHETO Ha HapKOMaHusTa, NepMOaUYHOTO u3cnes-
BaHe Ha BOEHHOCYXEeLLU C YPUHEH TECT 3a HAapKOTULM
Npv roguLLIHKUTE NPOUAaKTUYHN Npernean n N3BbpLL-
BaHETO Ha eKCnepTU3HU U3crneaBaHUs Npu 3amuHa-
BaAHETO U BPbLUAHETO UM OT MUCUMU B Yy>KOMHa.

B noarpynaTta Ha KypcaHTUTe He ce ycTaHoBMUXa
no3ntueHu 3a HBsAg, antiHBc n antiHCV anTutena.
Bcuukn nscnegsaHm KypcaHTu ca podeHu B nepuoga
1993-2001 roavHa n cbrnacHo gencreawms B
cTpaHaTa HU IMyHM3auMOHeH Kanengap ca UMyHU-
31paHu ¢ Tpu Jo3m BakcuHa cpelly HBV. [letekunsarta
Ha antiHBs aHTuTenara nokassa nMyHuUTET cpelly HBV
[12]. KonunyecTBeHo n3acneasaHe Ha antiHBs 3a
yCTaHOBSIBaHe NPOABLINKUTENHOCTTa Ha NOCTBAKCU-
HanHWS MMYHEH OTroBOp NOKasa HannyneTo Ha
npotekTnBeH TMTLP (>11 MIU/mL) npn 40% (28/70)
OT UMYHU3NPAHUTE KYPCaHTMU.

Bucoka ceponpeBaneHTHocT 3a HBsAg ce Habnogaea
BbB Bb3pacToBMTE rpynu, HeobxBaHaTW C BaKCUHa,
KOeTO NoTBbpKadaBa 3Ha4YeHNETO Ha BakCMHaALMATA,
KaTo OCHOBHa 1 edhekTUBHA NpodunakTMyHa Msipka.

ouzypa 5. V Anzopumbm 3a npeseHyusi Ha xenamum B cped 8oeHHocyxewu om bbrizapckama apmMusi

Hosonocrsnwam u HEHMYHHIHPANN BOCHHOCIVACIIN 1a

Oeaar necaeasann 3a antiHBe total

Huynuinpanns ¢
pakcuua cpemy HBY

pewvarar 3a antiHBe total Mpn oTpHEATEIER Hicaeasane 3a
— nicaeasane na HBsAg pesyarar za antiHBe HAJTHYHE W
u antiHBs 1a yrouussane total — BAKCHIANNA 0 “Pmm‘_ﬁ:l‘;““l?
HA CCPOIOTHYHHA CXEMA ¢ TPH 101 na antiHBs
npodun ANTHTERR
HBsAg(+)VantiHBc total(+ Mpn yeranossasane
c:{H::.““m" it/ antiHBe total{+)y/antiHBs{+) HEACTEKTHPYEMHE HHEBS
racTPOCHTEPOIOT i ca npefoaeayBaiu u ne ce na antiHBs —
NPOCIEIABANTE W ICUeHne HYMISAT 0T BAKCRIEA ofichanane na Gycrep
Q03N
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Peouua npoyyBaHusa noTeBbpXKOaBaT, Ye MOCTBaKCK-
HanHusa uMyHuTeT cpewy HBV npegnassa oT 3apass-
BaHe 1 3abonsBaHe, Nopagn KOETO BaKCMHauusTa
0cobeHO Ha ysi3BUMMW rpynu OT HaceneHneTo Tpsibea
Oa 6bae HacbpyaBaHa.

B Bwnrapua npes 1988 roguHa 3anoyBa cenekTuBHa
UMYHU3aLNa Ha MeOUUUHCKUA rnepcoHan u Ha
HoBopogdeHu ot HBsAg(+) mariku. OT 1992 rogmHa B
HalaTa cTpaHa ce npunara pekombrvHaHTHa xenatuT
B BakcuMHa Ha Bcu4ykm HoBopodeHu. KateropuyHo e
NnoTBbPAEHA POrAiTa Ha BakCUHaUMATa B NPEBEHUMSTA
Ha nHdpekuuaTa ¢ HBV [13].

C uen npegoTepaTtsiBaHe pa3npocTpaHeHneTo Ha HBV
cpen BoeHHocnyxelwwuTe oT bbnrapckata apmus e
HeobxodvMa cTpaTerusi, BKIoYBaLla akTUBEH CEPOSIO-
rMyeH CKpuHUHI 3a HBV, kakTo 1 BakcMHoNpounakTu-
ka. [penopbynUTENHO € MOHUTOPUPAHETO Ha UMYHHUS
OTrOBOp MpU MMYHU3MPaHUTE nuua, nopagu ycTtaHo-
BEHWs1 C BpPEMETO cnaj B TUTbpa Ha aHTuTenata [14].

B anroputbma 3a guarHocTuka, npeBeHLUus n
KOHTpON Ha xenatuT B cpen BOoeHHocCnyxewmn e
uenecbobpasHo fa 6bae BKIYEHO nscneasaHe 3a
antiHBc total, npenopbka 3a BakCMHaLMUA Ha BCUYKM
HeuMyHu3upaHu n antiHBc HeratuBHm 1 npocnens-
BaHe Ha TUTbpa Ha antiHBs aHTuTenara npu obxea-
HaTuTe ¢ BakcuHa (dwur. 5).

3AKITIOYEHUE

Cpepn vscnegBaHartaTa TapreTHarta rpyna BOEHHO-
cnyxewmn ot bbnrapckata apmuga ce onpegenu
MEeXOWHHO HMBO Ha pasnpocTtpaHeHue Ha HBsAg,
MHOro HMUCKa ceponpeBaneHTHOCT Ha antiHCV
aHTMTenara, kato KoMHdeKUMn He b6sixa aokasaHn. OT
BaXXHO 3HayeHWe 3a orpaHuvaBeHe pasnpocTpa-
HeHueTo Ha HBV cpep BoeHHOoCnyXelLLwm ca npodunak-
TUYHUTE M3cneaBaHWUs, 3apaBHaTa npoceeTta U
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BaKCMHALMOHHUTE KamnaHun. PaHHaTa gmarHocTtuvka Ha
xenatut B n C e oT pewaBallo 3Ha4yeHne 3a cBoe-
BpeEMeHHaTa Tepanusi, npodunakTika n NnporHosa.
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KOHCTPYUPAHE HA CKAIJA 3A U3CJNIEOBAHE
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CEKCYAJIEH TOPMO3 HA PABOTHOTO MACTO
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“PERCEPTION OF SEXUAL HARASSMENT

AT WORK SCALE” DEVELOPMENT

ANELIYA MiTkovA, BLAGA RoussEva

Laboratory of Mental Health and Prevention — Military Medical Academy, Sofia

PE3IOME

HacTtosiwarta ctatvs nma 3a uen ga npencrasu
NUNOTHO NPOYYBaHe Ha NCUXOMETPUYHUTE XapaKTe-
PUCTUKM Ha HOBOKOHCTpyMpaHa ,Ckana 3a uacneg-
BaHe Ha Bb3NPUATUETO 3@ HaNU4Me Ha cekcyaneH
TOpMO3 Ha paboTHOTO MACTO". HeobxogumocTTa oT
pa3paboTBaHe Ha TO3U MHCTPYMEHTapPUyM € NPOAKK-
TyBaHa He CaMO OT aKTyaliHOCTTa Ha SIBIEHMETO B
paboTHaTta cpefa, HO CbLLO Taka M OT NMPOMU3-
TuyawmnTe 3agbiiKEHUS Ha MCUXONo3UTe BbLB
BOEHHUTE (hOpPMMPOBaHKS 32 HEFOBOTO M3CNeaBaHe
oT Hapepn6a H-3/03.02.2020 r. 3a NCUXONOrMYHOTO
ocurypsisaHe B MUHMUCTEPCTBOTO Ha oTOpaHaTa,
CTPYKTYpUTE Ha NPSKO MOAYMHEHUE HA MUHUCTBLPA
Ha oTOpaHaTa n bbnrapckata apmus.

BugHo oT npenctaBeHWTe pesyntatu OT MUNOTHOTO
nscrnegBaHe Ha HOBOKOHCTpympaHaTa ,Ckana 3a
nscnefBaHe Ha Bb3NpUATUETO 3a Hanu4ume Ha cekcya-
neH TopMo3 Ha paboOTHOTO MACTO®, MHCTPYMEHTBLT
OEeMOHCTpMpa 0obpr NCUXOMETPUYHM XapaKTEPUCTUKN.

Knroyoesu dymu: cekcyaneH mopmo3s, pabomHo
mscmo

SUMMARY

This paper aims to present the psychometric proper-
ties of the pilot study of the “Perception of Sexual Har-
assment at Work Scale”. The need to develop this
scale is imposed not only by the relevance of the phe-

nomenon in the work environment, but also by the re-
sulting obligations of psychologists in military units to
run surveys/evaluations according to the Ordinance
H-3 /03.02.2020 on psychological support in the Min-
istry of Defense, the structures of direct subordination
to the Minister of Defense and the Bulgarian Army.

According to the present pilot study results, the “Per-
ception of Sexual Harassment at Work Scale”, the in-
strument demonstrated good psychometric character-
istics.

Keywords: sexual harassment, workplace

BbBEOEHUE

Cnopen 6bnrapckoTo 3aKOHOAATENCTBO ,,CEKCYanHUAT
TOPMO3, NoAdYyXAaHETO KbM OUCKPUMUHAUMS, Npec-
nefBaHeTO M pacoBaTa cerperauus... ce cmgaTtaTt 3a
OVCKpuMuMHaumns®. 3anagHuUTe NCUxonosum crnopeq
UnbuH [3, cTp. 159] nseexgar TepmuHa abuse
(Topmo3) kaTo ,,3noynoTpeba, NpUTECHEHME Ha HAKOTO,
N3Mon3BaHeTo My MPOTMB XXENAHWETO MY, JTOLIO UMK
KECTOKO OTHOLUEHMWe, NpUYUHSBaHe Ha Bpeda Ha
HAaKoro“. PasnuyaBaT u3nYeCKn, cekcyaneH u
NcuxmyeH Topmo3. KaTo 3a Hacunme roBopsit camo npu
KpalHa cTeneH Ha n3pas3eHoCcT Ha TopMo3a, Npu ToBa
cBbp3aHusa ¢ duandecko Bb3gencTeme. Cnopepq
Anakues [11, cTp. 23] nog Topmo3s ce pa3bupa “Bcsko
HexenaHo nosefeHue... n3paseHo PU3nyvecku,
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CMOBECHO MIN N0 APYr HAa4YWH, KOETO MMa 3a Len unm
pe3ynTaT HaKkbpHsiBaHe AOCTOMHCTBOTO Ha NULIETO U
cb3gaBaHe Ha BpaxaebHa, obuaHa unu 3acTpalum-
TenHa cpefa“.

CoumanHo-ncuxonormyHmTe 4eUHNLMM Ha cekcyar-
HUS TOPMO3 nNpeTbpnsBaT pa3sutune ot 70-te n 80-Te
roouHuW Ha MUHanusi Bek, KaTo npe3 MocrnegHoTo
aecetunetve gedvHULMATa BoAU 00 MAEHTUUUK-
paHeTo Ha 4 AVMMEHCUM: CEKCUCTKO NoBeaeHue, rpybo
nnn obnaHO NoBeAeHWe, HeXenaHo CekcyallHo
BHMMaHWe 1 cekcyanHa npuHyga [24]. NoHskora
npvemaHo KaTto 4acT OT CeKcyarHus TOPMO3, CEek-
CUCTKOTO OTHOLUEHWE BKIOYBA reHepanuanpaHu
KOMEHTapu Mo CbLHOCTTA CU CbC CEKCyallHo,
CEKCUCTKO CbAbpXaHue unu nogobHp noBedeHuc,
KouTo obwxaat, yHuwkasaT u 6ygaT anckomdopT y
NOTbPNEBLUNS, KbM KOFOTO Ca AUPEKTHO WUINW MHAM-
PEKTHO HacodeHU. CEKCUCTKOTO OTHOLLEHME Ce cumTa
32 OCHOBAHO Ha CTEPEOTUMHOTO BbL3NPUATME UMK
nosegeHve u B uscnensaHudata cneq 2000 rogunHa
HEroBoTO NMPUCBLCTBUE B M3CreaBaHUsTa Hamarsiea.
CeKkcnaMbT Ce cunTa 3a MMalLL, Bpb3Ka CbC CEKCYarHNS
TOPMO3 U Hacunme, Tbi KaTo xopaTa CbC CEKCUCTKM
Harrmacu TpygHO BSpBaT, Ye CeKCcyasriHUAT TOpMO3 U
Hacunme ca HexenaHo NoBefeHWe OT CTpaHa Ha
notbpneswunsa/xepreata [23]. MNpu gnHamukute,
CBbp3aHM C Hacunme M TOPMO3, PALAKO MMaMe
€0HOTUMHO MPOSIBIEHNE, T KAaTO NOBELEHYECKNTE
N3sBM Ca MHOroacnekTHUW — moraT ga Bkw4vBaT
BepbanHa, HeBepbanHa, duanyecka n gp. arpecus/
Hacunue, 3aeHO CbC CneLMdUYHOTO NOBEAEHNE HA
HacurHWKa Npu cekcyaneH Topmos.

Cnopepg pbkoBoacTBoTo Ha ECSA no oTHoLleHME Ha
HacunMeTo U TOpMO3bT Ha paboTHOTO MSICTO, MoraTt
[a ce fagar crnegHvTe npuMepu 3a TopMo3: NoanrpaB-
KM, CEKCUCTKU, PACUCTKN Unm xoMoobcku weru;
HENPUNYHN KOMEHTapW, OCKbPOUTENHN 3a6ENeXKN;
KOMEHTapu 3a BbHLUHMSA BU, NPUYUHABALLN CMYyLLE-
HUS1 N CTPaZaHue; HeXXenaHy cekcyanHu nocnaHms
(HesaBuCMMO OT hopmaTa), Jocaxaallm KoMeHTapu
3a Bb3pacTTa, Nnofa, eTHoca U Mp.; HEXeNnaHu
CeKcyarnHu UCKaHWs UNu 3annaxu; npucMmex; rpyom
KeCTOBe; pasnpocTpaHsABaHe Ha 3NOHaMEpPEHMU
cnyxoBe (ocobeHo Ha Ga3aTa Ha nMpu3HaLM KaTo non,
Bb3pacT, paca, BpeMeHHOCT, penurisi, HepaBHOCTONHO
nonoxeHue); obmanm m ockbpbneHus; HexenaHo
BHMMaHWe, Hanp. WNUoHWpaHe, criegeHe n/mnu
JocaxaaHe.

Tpﬂ6Ba Aa ce nmva npegsug, ve 6pOF|T n4yecrtorarta Ha
npodaBneHnATa HAMaT npsaka TNNHEeNHa 3aBMCMMOCT CbC
Cy6eKTMBHOTO npexmeaBaHe U UHTEH3NTETA Ha
ycellaHuATa Ha I'IOT'pr'IeBLLIVIH/)KepTBaTa. BbamoxHo
€ eQMHN4YHa npodBa Ha CeKCyaliHoO Hacwunue unu
TOPMO3 Oa Obae curHo TpaBMupaLla.

CeKcyaﬂHI/IﬂT TOPMO3 N HaCUnneTo Kopenupart go
ronamMma cteneH n C Bb3NpUATUETO 3a CTpeC Ha
p860THOTO MSICTO. Bb3npusatneTo 3a Hannume mu/mnm
OnacCHOCT 3a cnenpawo u3naraHe Ha CeKkcyaleH
TOPMO3 Ui Hacunme Ha pa6OTHOTO MACTO € CBbp3aHO
CbC 3aHMXXeHa CaMOOLEHKa, BlnoLlaBaHe Ha Cy6eKTI/IB-
HOTO 6narononque, NCNXOCOMaTU4YHMN OnJiakBaHUA,
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OenpecuBHOCT, TPEBOXHOCT M MOocTTpaBMaTuyHa
CTpecoBa CMMMTOMAaTKKa, KakTo U C HamepeHus 3a
HanyckaHe Ha paboTHoTo MsAcTo [16, 18]. B gonbnHe-
HVWe, U3NON3BaHeTO Ha (PU3NYECKU aKTOBE MNpwu
yrnpaxHsiBaHe Ha PU3MYECKM TOPMO3 Ha paboTHOTO
MSICTO MoKa3BaT CTaTUCTUYECKM 3HAYUMO BIUSIHUE
BbPXY MCUXOCOMATUYHUTE €DEKTU Ha CYOEKTMBHOTO
npexwussasaHe [19].

Mpun pasrnexgaHeTo Ha ecTeCTBOTO M BNUSHMETO Ha
ceKcyarnHusi TopMo3, TpsibBa fja ce OTCTPaHSIT BCUYKU
Bb3NpUSATMS 3a AONYCTUMOCT Ha HauMOHarHO HUBO U
B pasnuyHuTe cyoKynTypu — HexenaHmTe bopMm Ha
HaTpanBaLloTo ce NPUCHCTBUE, aHraxupaHe, KOMeH-
TUpaHe, NOBEAEHYECKO MocsraHe, U3HyaBaHe,
3annallBaHe 1 ap. ¢ Lern noryyaBaHe Ha cekcyanHa
6GrM30cCT, cu ocTaBa HegoMycTUM U He Moxe Aa 6bae
onpaBAaH 4pe3 KynTypHU Unu cybkynTypHM ocobe-
HocTW. TO € CBbP3aH C LiinocTHaTa HenpueMnmMBocT
Ha cuTyauusiTa, He3aBMCUMMO OT KOHTEKCTa Ha
HeroBoTO CryyBaHe W crieaBa ga 6bae TpeTupaH u
KBanuduuupaH KaTto TakbB. Te3n NposiBNeHus
npencTaBnsiBaT 4acT OT TOBa, KOETO € HapeyeHo
,BpaxaebHa cpena“ Ha paboTHOTO MscTO [15].

3anyLI,H8HMeTO npn nposexaaHe Ha unscneaBaHunsa
OTHOCHO CeKCyallHuda TOpMO3 U aHanun3npaHe Ha
pesyntatnte nasa OT ABa OCHOBHU npo6nema:

— MbpBUAT ce oTHaca Oo dakTa, Ye u3crnenosa-
TENCKNTE MHCTPYMEHTU OTHOCHO CeKcyaslHus
TOPMO3 MpeACcTaBnsaBaT CKamnu, KOMTO BKoYBaT
KaKTO SIBHW MOBeAEeHYecKu MposiBM, KOUTO nmaT
SICHa CeKkcyarHa MOTMBaUMsl, Taka 1 NoBedeHus,
KOMTO ce Bb3rnpuemaT OT pecrnoHgeHTa KaTo
ceKkcyarHo MOTMBMPaHW, a BCbLUHOCT He ca;

— BropuAaT e cBbp3aH ¢ ToBa, Ye Npu cekcyarnHus
TOPMO3 € JOCTaTb4yHO JOPU €4HO NPOSIBMEHNE Ha
ABHUTE NoBeeHYeCKkM (hopMU, 3a Aa Ce roBopy 3a
ceKkcyarHo Hacunme v SiBeH OTYETNB enu3od, 3a
[la ce roBOpM 3a CekcyarneH TOPMO3, HO € TPYAHO
caMo Ha OCHOBaHWe JaHHWUTE OT MoMbIIBaHETO Ha
MHCTPpyMeHTapuyMa aa 6bae pasrpaHuMyeHo aanu
cTaBa BbMPOC 33 MHOXXECTBO €MNU30AN, UKW 33 eAVH
enu3op, Npy KONTO MMa HAaCUTEHOCT Ha NPOSIBMNEHNS.

Cnepga aoa ce MMa npeasua, Ye npuv npoBexanaHe Ha
13crneaBaHnsa OTHOCHO CEKCYyarnHMsl TOPMO3 € HamnblHO
Bb3MOXXHO NpoLeaypaTa ja ce U3nos3aea 3a Cb3HaTten-
Ha WUNU Hecb3HaTernHa a3noynoTtpeba, T.e. cBMOeTEn-
CTBaHe 3a Hanuyve Ha cekcyaneH TOpMO3, KoraTto
TakbB He € OCblliecTBABaH. MacneaBaHeTo Ha
ceKcyarnHus TOpMO3 UMM ONUTUTE 3a OTAUJEepPeH-
uMpaHe Ha NogoGHM MPaKTUKKU € WU3KMYUTENHO
CMOXHO M nopaamn cyGeKTUBHOCTTA, HO Hal-BaXeH
oCTaBa MapKepbT 3a B3aMMHOCT — ako CbOUTUETO UMK
noBedeHNeTo He ca BUnK enaHu/npueTy npeam unu
Mo BpeMe Ha Crny4yBaHeTo, TO ToraBa roBOpUM 3a
TOPMO3 UMK Hacunue.

He cbluecTByBa 0baye eanHHa Teopust, KOSTo 6u Morna
Oa obsicHM BcuUYkM cnyyvaum Ha Hacunue [5], HO e
6e3cnopeH hakTbT, Y€ HACUIIMETO U TOPMO3bT Ha
paboTHOTO MSACTO ca nNpobrneMu CBbp3aHU CbC
CUIypHOCTTa, 30paBeTO U AOCTOMHCTBOTO Ha paboTe-
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WwmTe. Bbnpekn 4e Mma pasnuyHu gedvHMLMM 3a
onpefensiHe Ha TOBa KakBO MpeacTaBrisiBa Cekcyar-
HUSIT TOPMO3, € SICHO, Y€ B pasnuMyHuUTe U3crenBaHus
ce oTyuTaT NpuU3HaLM Ha Hecbrnacue C noesefdeHuve,
KOETO Mma cekcyarneH NoATEeKCT UMKU SIBHO CeKCyarHo
noeedeHne cnpsmo pecnoHgeHTa. lNpe3s 1988 r. B
MuHucTepcTBOTO Ha oTOpaHaTta Ha CALL e npoBeaeHo
MaLLabHO n3crnefBaHe Ha YecToTaTta v Bb3eNCTBMETO
Ha cekcyanHusi TOpMO3 BbB BOEHHUTE UM (POPMUPO-
BaHus. Pesyntatute nokasanu, ye 64% oT xeHute-
BOEHHocnyxewm n 17% oT MbXeTe-BOEHHOCYXeLLN
ca 6unu XepTBu Ha HsAKakBa hopMa Ha MOBeLEeHNE,
CBbP3aHO CbC CEKCyanHust TopMo3 B nepuof 24 meceLa
npenu nposexaaHe Ha nscneasaHerto [20]. B nscnea-
BaHe nposefeHo oT Fitzgerald, Magley, Drasgow u
Waldo [15] ¢ nHcTpymeHTa Sexual Experiences Ques-
tionnaire (SEQ-DoD) Ha BoeHHOCYXeLUW Ha akTUBHa
cnyxba B apmusaTta Ha CALL (c 28000 nuua ot
apmusTa), pesyntatute nokasear, Yye 78% OT XKeHuTe-
BOEHHOCNYXeLLW CBUAETENCTBAT, Ye Npe3 nocnegHuTe
12 mMecela ca NpexuBenu NnoHe BeOHBX HexenaHa
dopMa Ha NnoBefeHne OT CeKcyareH XapakTep; To3u
npoueHT e 38% OT MbXeTe-BOEHHOCMYXeLn, B3enu
yyacTtue B uscnegpaHeto. OT gpyra cTpaHa, Baguena,
Belena, Toldos n Martinez [12] ce pbkoBOAAT B
nscnegsaHudata cu (¢ 1730 nuua ot WcnaHus) ot ABa
OCHOBHW METOAA: Ha Bb3npueTara BUKTUMU3aLMs 1 Ha
BBb3NPMETOTO YCELLAHE, Y€ CU XepTBa Ha BYNUHT, KaTo
WHCTPYMEHTUTE, KouTo npunarat ca: Psychosocial
Workplace Inventory (PWI) Ha Bjorkqgvist n Osterman
[13] (cbaobpxal, neT NPOMEHNMUBU: KOHMNUKT Ha
paboTaTa; 6bpHayT; MOOWHI; cekcyaneH TOpMO3;
ankoxonHa ynotpeba) n Work Harassment Scale
(WHS) Ha Bjorkqvist u Osterman [13] (26 anTema).
Ckanata u3criefBsa Bb3NpuUSTUETO 3a U3MNOXEHOCT Ha
6ynuHr. Cnopen Baguena, Belena, Toldos, n Martinez
[12] pesynTatuTe OT M3crnedBaHETO MM MoKasBa, ye
camo BbB BaneHcusi — VicnaHus GynMHMbT/MOBUHIBT
3acsra 8.4% ot paboTeLyuTe B UMBUITHM OpraHn3auun.
Hecetunetne no-kbcHo Giorgi, Arenas u Leon-Perez
[17]v3cnepBar b6ynuHra Ha paboTHOTO MscTo cpef 3112
cny>xutenu Ha 25 ntanuaHcku opraHusauum ¢ Nega-
tive Acts Qestionnaire-Revised (NAQ-R) Ha Einarsen
n konern [14] (17 antema). YyeHuTe noteBbpxaasat
BanuOHoOCTTa Ha MeToAukaTta, KakTo U OUCKPpUMU-
HaTMBHaTa CNOCOBHOCT Ha MHCTPYMEHTA, KaTo cTuraTt
00 13Boga, Ye B NTanua OynuHra B opraHusaummTe e
Cepvo3eH nNpobnem.

B KoHTeKkcTa Ha HanMcaHOTO AO0TYK AHEeC BCe OLle B
ncumxornornyHaTa Hayka npoAawbikasa paboTarta no
pa3paboTBaHETO HAa MHCTPYMEHTU 3a pasno3HaBaHe
Ha HanNWM4yHOTO Bb3NPUATME 3a CEKCyarneH TOPMO3 Ha
paboTHOTO MSICTO, HO [OKONIKOTO HU € M3BECTHO B
Bbbnrapusa TakaBa MeToauKa He e KOHCTpyupaHa nnm
agantupaHa. W 6e3cnopHoO HeraTMBHUTE SIBIEHMS
,TOPMO3" 1 ,Hacunme“ Ha paboTHOTO MSCTO ca NPSIKO
CBbp3aHM C 4YeCcTUTe OTCbCTBUSA OT paboTa, C
MOBULLUEHO TEKYYECTBO B OpraHuM3auusita, Kakto U C
BIMOLLUEHO 3paBe W MOoHWXeHOo Gnaronony4yune [9] npu
noTbpneBLUMTe. Te3n ABNeHNst OKasBaT BUSIHUE BbPXY
npou3BOAMTENHOCTTa Ha Tpyda, NOBULIABaNKn
pasxoauTe 3a caMmuTe opraHn3aLlmu.

LEN

LlenTa Ha HacTosILOTO U3cneaBaHe e Aa ce npeacra-
BAT NMCUXOMETPUYHUTE XapPaKTEPUCTUKN HA HOBOKOH-
cTpyvpaHa ncuxonormyHa ,Ckana 3a uscrniegsaHe Ha
Bb3NPUSTUETO 3a HanMyMe Ha cekcyareH TOpMo3 Ha
paboTHOTO MSCTO".

METO[L

3a cbbupaHeTo Ha gaHHWTE 3a U3cnedBaHETo ca
Mn3nons3BaHu:

1) ,BBNPOCHMK 32 NCUXUYHUSA TOPMO3 Ha pabOTHOTO
msicto® [10];

2) CamooueHbYHa fdenpecuBHa ckana Ha W. Zung
(DSI — Depression Status Inventory [25];

3) CamooueHbyHa ckana Ha W. Zung (ASI — Anxiety
Status Inventory) 3a nsmepBaHe Ha HMBOTO Ha
TpeBoXHoOCTTa [4];

4) Ckana Ha M. Rosenberg 3a n3cneasaxe Ha rnoban-
HaTa camooLeHka [8];

5) ,3aTpygHeHo ekuMnHo yHKLMoHupaHe® (3ED) [6];
6) Kpatka ckana 3a camota — UCLA Ha Russell [2, 22];

7) BbnpocHuk 3a uscneaBaHe Ha MoTtuBauusa 3a
advnnaums [1, 21];

8) HoBokoHcTpyupaHa ,Ckana 3a uscnegsaHe Ha
Bb3MPUATUETO 32 HANU4Me Ha cekcyaneH TOpMOo3
Ha paboTHOTO MSICTO" — NMUMNOTHO M3CrieadBaHe.

3a obpaboTka Ha nonyyeHuTe gaHHM B SPSS ca
NPUINOXEHU: onucaTenHa cTtaTucTuka, YecToTeH
aHanus, hakTOpeH aHanu3, aHanu3 Ha BbTpeluHaTa
koHcucTeHTHoCT (Anda Ha KpoHbax); kopenaunoHeH
aHanus no Pearson.

YYACTHULUN B U3CNEOBAHETO

B nscnensaHeTo ca BknodeHn 163 nuua — paboTelun
Obnrapcku rpaxgaHu Ha Bb3pacT mexgy 22 u 52
rognHn (M=38.87, SD=7.42), 98 mbxe (61%) n 63
xeHun (39%), cbC cpegHo uUnu BucLle obpasoBaHme.

PE3YNTATU

3a LenTa Ha HacTOoSLLOTO M3cneaBaHe e KOHCTpyupaHa
,CKana 3a uscrnefsaHe Ha Bb3NpuATUETO 3a Hanmyune
Ha cekcyarneH TOpMo3 Ha paboTHOTO MSACTO", Cbabp-
»alla gemorpadcka vyacT 1 33 antema, HacoYeHN KbM
n3cneaBaHeTo Ha CyOeKTMBHOTO BbL3NpUATME 3a
Hanmyme Ha cekcyarneH TOpMo3 Ha paboTHOTO MSACTO.

BANMMOHOCT U HAOEXOHOCT

Mpn npoBeaeHWst akTopeH aHanu3 ce U3Bnuya eauH
dakTop — ,Bb3npuatne 3a Hanuume Ha cekcyarneH
TopMo3“. PaKTOpPBLT ChAbpXa auTeMn ¢ PakTopHO
Terno Hag .5, cBbp3aHu C Bb3NpUATME 3a cekcyarneH
TOpMO3, KaTo: ,PasnpocTpaHsaBaTt ce yHU3UTENHU 3a
MEH CnyxoBe Mo MoW agpec, nopagum oTkas oT Mos
CTpaHa Ha MHTUMHU NOKaHW UMW cekcyanHu npeano-
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XeHus"; ,Xopa oT cnyxbaTa ca ce onutBanu ga me
npuHy>gaeaT fa npass cekc Hacuna“; ,onyyasam/
an cbM obellaHuns 3a cnyxebHo usguraHe/npemecT-
BaHe B 3aMsiHa Ha CeKCyanHOCT UM UHTUMHOCT OT
MOS1 cTpaHa“ u ap.

lMosuweHume cmoliHocmu No ckanarta ca nokasa-
TENHW 3a HanuyMe Ha Bb3NPUSATME 3a CekcyareH
TOPMO3.

B ckanarta HAMa peBepcupaHu anTeMu.

MauncrneHaTta BbTpeLLHa CbInacyBaHOCT Ha ckanara
(Andpa Ha KpoHbax) e Hag .800, koeTo nokasBa, ye
ckanarta e HagexagHa.

BugHo oT npencrtaBeHata Tabnuua 1 cypoBusT 6an
no ckanara, namepBalia Bb3NpuUATUETO 3a Hanuuue
Ha cekcyarneH TopMo3 Ha paboTHOTO MSACTO Kopenvpa
3HAYMMO MONOXMUTENHO OT 3HAYUTENHO A0 CUSHO C
©ana no ckanuTe oT ,BbNpPOCHMK 3a MCUXUYHMS TOPMO3
Ha paboTHOTO MSACTO".

BuaoHo oT npeactaeseHaTa Tabnuua 2 ce yctaHoBsiBa
CTaTUCTMYECKN 3Ha4YMMa nornoxuTenHa ot crnaba go
ymepeHa Kopenauusa Mexay Bb3npusaTuMeTo 3a
Hanuyue Ha cekcyarneH TOpMo3 Ha paboTHOTO MACTO
C OenpecuBHOCT, 3aTPyAHEHO EKMMHO DyHKLMOHMPaHE,
camoTa, u3barsaHe Ha KOHMPOHTALMSA U C MMaxocrT,
3aBNCMMOCT OT 006pPEHNETO Ha rpynaTa 1 AUCTaHLm-

Ta6nuua 1. V¥ Kopenauuu mexdy cyposusi 6arn no ckanama 3a uscrnedsaHe Ha 6b3rpusimuemo 3a Hafuque Ha cekcyaneH mopmMo3
Ha pabomHomo msicmo u cyposusi basn o ckanume om ,BbrpocHUK 3a ncuxu4yHusi mopmo3 Ha pabom+Homo msicmo® (N=163)

MNecuxuyeH

dunsnyeckn Topmo3s

OuvckpmunHaums

BnpumyeHocT
TOpMO3 N OMCKpUMMHaUMA no Npu3Hak non
Comatusauus r 851" 566 471 661"
IcuxunyeH Topmos r .636 A76 .552
duranueckn TopMo3 " 573" 540"
N OUCKpUMMHaUns
OvckpmuHaums 341"

Nno nNpu3Hak non

3abenexka: ** p< .01

Ta6nuua 2. ¥ Kopenauuu mexdy cyposusi 6an o ckanama 3a uscredsaHe Ha eb3npusimuemo 3a Haauyue Ha CeKcyaneH mopmo3
Ha pabomHomo msicmo cbc cyposusi bar ro: ckanume Ha Zung, Ckana Ha M. Rosenberg 3a uscnedsaHe Ha eriobanHama caMooUeHKa,
3E®, ckana UCLA, BbrnipocHuk 3a uscnedsaHe Ha Momuseauyusi 3a acbunuayusi (N=163)

Anda Ha KpoHbax

Bpown avitemun

Comatusauus .983 29
[McuxmyeH TopMo3 979 43
dur3n4eckm TopMO3 U AUCKPUMUHALUNSA .895 8
OunckprmuHaums no npusHak non .930 3
BnpumyeHocT .687 3
O6wo .988 86

3abenexka: ** p<.001; *p <.05

PaHOCT B KOHTaKTa. Cratnctmyeckm sHa4ymma oTpuua-
TenHa cnaba e KopenaundaTa mexay Bb3npuaTtneTo 3a
Hann4yne Ha cekcyarneH ToOpMo3 Ha pa6OTHOTO MACTO
1 rmobanHarta caMmooLieHKa.

Mony4eHnTe pesynTaTti OT KopenaLmMoHHUTE aHanmau
coyart, Ye Ha To3u eTan oT MUIOTHOTO M3cneaBaHe Ha
NCUXOMETPUYHUTE XapakTepucTukn Ha ,Ckanara 3a
n3cnenBaHe Ha Bb3NPUATMETO 3a Hanuume Ha
ceKcyarneH TopmMo3 Ha paboTHOTO MACTO, MOXe fa ce
M3non3Ba B KayeCTBOTO Ha BanuaeH W HagexaeH
MHCTPYMEHT 3a Bb3NPUATMETO 3a Hanu4ymMe Ha
cekcyarneH Topmo3s Ha paGoTHOTO MsICTO. ToBa e Taka,
[IOKOMKOTO Mexay cyposusa 6an no ckanata 3a
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n3cnenBaHe Ha Bb3NPUATUETO 3a Hanuyune Ha
cekcyarneH TopMo3 Ha paboTHOTO MACTO MNpu U3cnea-
BaHMTE NULA Ce OTKPUBA OYaKBaHa CTATUCTUYECKU
3HauyMma kopenauusa ¢ 6ana no BbNPOCHULUTE 3a
nacnenBaHe Ha genpecuBHOCTTa, rmobanHaTa
camooLeHKa, 3aTPyAHEHOTO EKUMHO (PYHKLMOHMpaHE,
camoTaTta U HAKOW OT CKanuTe Ha BbMPOCHMKA 3a
notpebHocT oT adunuaums. Kato orpaHuyeHue Ha
ckanara 3a uscrefBaHe Ha Bb3NpuUaTUETO 3a Hanuume
Ha cekcyarneH TOpMO3 Ha paboTHOTO MSCTO, obave,
MOXe [a ce NoCcoYM OTCbCTBMETO Ha ckana 3a
n3MepBaHe Ha colManHaTa xxenatenHocT, JOKONKOTO
HSIKOW NI MoraT Aa ce onuTaT Cb3HaTernHo Unu He
[a 3noynotpebsT ¢ OTroOBOPUTE CHU.



OPUTUHAJIHU CTATUA

OBCBbXOAHE

BugHo OT npefctaBeHuUTe pesyntatu OT MUOTHOTO
nscrieaBaHe Ha HOBOKOHCTpyupaHaTa ,Ckana 3a
nscneaBaHe Ha Bb3NpUATUETO 3a HaNU4Me Ha Cekcy-
arneH TopmMo3 Ha paboTHOTO MACTO®, UHCTPYMEHTBT
JEeMOHCTpMpa Oo6pY NCUXOMETPUYHM XapaKTEPUCTUKN.

CnepaBawmaAT etan no KoHCTpympaHeTo Ha ,Ckanara
3a u3cnegBaHe Ha Bb3NPUATUETO 3a Hanu4yve Ha
cekcyaneH TOpMO3 Ha paboTHOTO MACTO* Wwe 6bae
CBbP3aH C NOTBbPXAAaBaHE Ha NoryYeHnTe B HaCTos-
LLIOTO u3cneaBaHe pesynTaTtu, KakTo K ¢ ocurypsiBaHe
Ha npencTaBUTENHOCT Ha M3BajKaTa, BKMOYEHa B
n3crnefBaHeTo, 3a Ja MOXe [a ce MpeMuHe KbM
CTaHAapTM3aums Ha MHCTpYMeHTa 3a bbnrapus, kakto
n 3a cTpyktypute Ha MO n BA.

OrPAHUYEHUA HA U3CNEOBAHETO

E/[IHO OT OCHOBHMTE OrpaHNYEeHNs Ha U3CreaBaHeTo e
o6eMbT Ha U3BajakaTa, Bofell [0 nunca Ha npeacra-
BMTENHOCT 3a Gbnrapckara nonynauusi, Kakto u
dhopMUpaHeTo Ha M3BagKaTa Mo AOCTbMHOCT Ha
PECMOHAEHTUTE; AAMLT Ha NvuaTa, 3asBUnm Hanuyne
Ha Bb3NPUATME 3a HamnMyeH cekcyarneH TOPMO3 Ha
paboTHOTO MSCTO € HedoCTaTbyeH; U3BaaKata He e
nornoso GanaHcupaHa.

n3soaun

MpencrtaBeHOTO NUMOTHO M3cneaBaHe Mokasa, 4ye
,Ckanarta 3a macnegBaHe Ha Bb3NpuUATUETO 3a
Hanmyme Ha cekcyaneH TOpMo3 Ha paboTHOTO MSACTO"
OEeMOHCTpupa A06pu NCUXOMETPUYHU XapakTepuc-
TUKW, HO C LIen cTaHaapTusauus Ha MeToaukaTa e
HeobxoamMmo paboTtaTa Aa NPOAbLIKM B NOCOKA KbM
OTCTpaHsIBaHe Ha ropernocoYeHnTe orpaHUYeHus Ha
n3crenBaHeTo.
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OPrAHH3AIIHOHHH B'BIIPOCH

AHAIN3 HA YYACTUETO HA KINMHUKUTE HA MBAJT-CO®PUA
NP BOEHHOMEAWUMNHCKA AKAOEMUA 3A
OBJIAAABAHE HA KPU3ATA, NPUYUHEHA OT COVID-19

AnekcaHabP AnekcanapoB, MBaHkA AnexkcueEBA, BupcaBus BaceBa, UBaH MonnesaHoB

Kamedpa “BoeHHa meduyuHa” — BoeHHomeduyuHcka akademusi, Cogpusi

ANALYSIS OF THE PARTICIPATION OF CLINICS
OF MILITARY HOSPITAL SOFIA IN THE HANDLING

THE CRISIS CAUSED BY COVID-19

ALEXANDAR ALEXANDROV, IVANKA ALEXIEVA, VIRSAVIA VASEVA, IvAN PoPivaNov

Departament of Military Medicine — Military Medical Academy, Sofia

PE3IOME

JleyeHuneto Ha nauueHTute ¢ COVID-19 ce ouyepTtaBa
KaTo OCHOBHa 3ajava B AeWHOCTTa Ha KMMHUKUTE Ha
BoeHHoMeaunumHcKka akagemus Codusi, aHraxmpanu
c nevyeHneto Ha COVID-19. AHanuampaHu Osixa
nevyebHNTE OENHOCTU Ha KIIMHUKUTE, CBbP3aHu C
COVID-19. 1986 nauuweHTtn ca npuetn ¢ COVID-19,
1829 (92.1%) ca mn3nucaHn c Bb3CTaHOBSIBaHE U
157(7.9%) ca novmHanw.

Knroyoeu dymu: nayueHnmu ¢ COVID-19, knuHuKu,
BoeHHomeduyuHcka akademusi

SUMMARY

The treatment of patients with COVID-19 is emerging
as a major task in the activities of the clinics of the
Military Medical Academy Sofia, engaged in the treat-
ment of COVID-19. The treatment activities of COVID-
19-related clinics were analyzed. 1986 patients were
admitted with COVID-19, 1829 (92.1%) were dis-
charged with recovery and 157 (7.9%) died.

Keywords: COVID-19, patients, clinics, military hospital
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BbBEOEHUE

Llanata 2020 r. npeMyHa nopg, 3Haka Ha CBeTOBHaTa
naHgemuaTa, NpuYMHEHa OT HOBMSI KOPOHaBUPYC
SARS-CoV-2, KoaTo B YacHOCT 3acerHa n bbnrapus c
enuaemusi OT kopoHaBmpycHa 6onect 2019 (COVID-
19), 3ano4yHana B caMOTO Hayano Ha roguHaTta. 3a
nbpBu NbT Ha 31 aekemepu 2019 r. C30 e Hdopmu-
paHa 3a HSKOJKO crlyvyas Ha TeXKO npoTuyaliu
NMHEBMOHUWN C HEsICHa eTMOoNorua B rpag YxaH,
npoBuHLMA Xyben, ueHTpaneH Kutai. Bnocnencrteue
€ YCTaHOBEH MPUYMHUTENSNAT, HOBUAT KOPOHaBUPYC
SARS-CoV-2. 3a aBa-Tpu Mecela Tol 6bp30 ce
pasnpoctpaHn B EBpona n octaHanute kbTyeTa Ha
cBeTa. Nopaan Bucokust Opon 3abonenu U NPoLEeHT
CMBPTHU cnydyan, C30 o6aBu 3abonsiBaHeTo 3a
naHgemunsa Ha 12 mapt 2020 r.

Llen Ha poknapa: [Ja ce HanpaBu aHanus3 Ha
nedyebHarta AenHocCT Ha knuHukuTe Ha MBAJT-Codus
kbM BoeHHoOMeaumumHcka akagemus (BMA) npes 2020
I. CBbp3aHa ¢ neyeHneTo Ha cnyyam ¢ COVID-19.

MaTtepuanu: M3nonssaHu ca AaHHW OT roguLUHUSA
aHanmM3 Ha CbCTOSIHMETO Ha Ka4yecTBOTO Ha BOMHMY-
HaTta nomoL, B MBAJ1-Cocusa Ha BMA 3a 2020 roanHa.



OPIFAHU3ALUNOHHU BBIPOCHU

MeTtoau: AHanuamMpaHu ca crnegHuTe nokasartenu,
aganTupaHu oT uanonaeaHara ,[lporpama 3a oueHka,
BbTPELLEH KOHTPOI 1 NoaobpsiBaHe Ha KA4YeCTBOTO Ha
MeanuunHckata nomouy, BbB MBAIJT - Codmna Ha BMA”,
3a oLieHKa Ha nedyebHaTa AeNHOCT MO KIUHUKN:

— bpon nekysaHu 6onHu ¢ COVID-19;
— bBpow nanekysanu ot COVID-19;
— bpon nounHann ot COVID-19;

— CpepgeH nevyebeH npecToit Ha MauMeHTUTe C
COVID-19;

— EDOIZ nauneHTun, npesegeHn B KInnMHMKa 3a MHTEH-
3NBHO J1ie4YeHNnE;

— bpon nauveHTV Ha anapatHa BeHTUNaums.
PE3YNTATU U OBCBbXXOAHE

JleyeHneTo Ha 6onHuTe ¢ COVID-19 ce o4vepTa KaTo
OCHOBHa 3afadva B gernHoctta Ha MBAJI-Codus Ha
BMA 3a 2020 rognHa, KOATO Bb3HMKHA B HA4anoTo Ha
mapt 2020 roguHa, 6e3 npegBaputenHo ga e 6una
nnaHupaHa. TpygHocTTa Npy U3NbIHEHNETO Ha Tasun
3agava ce obycrnass OT nuncaTa Ha KakbBTO M Ja €
ONUT B AMarHoCcTMKaTa v fie4eHNEeTo Ha Ta3un Gonecr,
KaTo npes3 roauHarta ce HanoXu OCBEH creLuanmaun-
paHnTe NHEKLUNO3HN KINMHUKN Aa Obae M3Non3BaH u
noTeHUManbT Ha KNUHUKA U OTAENEeHUs!, KOUTO HAMaT
HUKakbB ONUT B paboTata ¢ MHAEKUNO3HO BOMHM.
CnepnBalle B CbKpaTeHU CPOKOBe [a Ce CMEHS
npeaHa3HavYeHNEeTOo Ha KIMHUKM HE caMO OT Tepanes-
TUYHUSA, HO N OT XMPYpPru4HMUs npodusn, 3a ga ce
OTroBOPY Ha HapacTBaLLLOTO HAaTOBapBaHe B MUKOBUTE
MOMEHTW OT pa3npocTpaHeHMeTo Ha bGonecTtTa.
CoblieBpeMeHHO 3a Ja Ce OCUTrypu KayecTBEHO
obcnyxBaHe Ha mauueHTUTe, crefBalle ga ce
cb3gaje opraHu3sauus, Npu KOSTo cneyuanuctuTe ot
NMHMEKLUMO3HNUTE KIMHUKMA [a OCbLLECTBSIBAT HaA30p
N KOHCYNTaHTCKa NMOMOLYL Ha KMWHWUKW, B KOUTO
nekapuTe HaMaxa HeobxoauMmus moTeHunan ga
NeKyBaT CaMOCTOSATENHO TakMBa 3abonsiBaHus.

B otroBop Ha yBenuyeHus 6poii nauneHtn ¢ COVID-
19 BbB MBAJI-Codhms Ha BMA Bsixa 3akpuTu Xupypriay-
HW KITUHWKW, TMHEKOMNOrUsl, UHTEH3UBHOTO OTAENEHne,
NyrMOMornsa U Apyrn BbTPELLUHU KIUHUKWA Brocren-
cTBue TpaHcgop-mupaHn B COVID-otaeneHus.

KnunnknTte, konTo Bsixa aHraxkmpaHu 3a fie4eHne Ha nauy-
eHTn ¢ COVID-19 3a pasnuyeH nepuoa ot Bpeme ca:

— [MbpBa 1 BTOpa MHGEKUMO3HA KITUHUKA;

— [TbpBa KN1MHUKa KopeMHa Xnpyprus’;

— ,BTopa knuHuka kopemHa xupyprus’;

— KnuHuka ,[MHeBmonorus n cptusmatpms’;

— Kategpa ,,AHeCTe3nonornsa n UHTEH3NBHO neyeHne”
(KAUIY;

— Knunuka ,EHgokprHonorus n 6onectu Ha obmsaHaTa’;
— Knunuka ,Menxmnatpus’;

— KnuHuka ,BbTpeluHm 6onectun’;

— Knunuka ,O0La 1 oHKoMnornyHa ruHekonorns’”;

— KnuHuka MHTeHsmsHa Tepanus” (KUT).

O0600LEeHN faHHN 3a AeAHOCTTa Ha KIMHUKUTE Mo
COVID-19 no otaenHu nokasatenu ca npeactsaBeHn
Ha courypu 1, 2, 3,4, 51 6.

WHMEKUNO3HN BonecTun | 11350
ncuxuarpus 115
rMHekonoruns 7\ |57
nbpsa xupyprua [ 50
BTOpa XUpyprua 7I 50
WHTeH3uBHa Tepanua [l 102
KAUN —I 49
€HO0KpUHOMorua 7- 89

BbTpeLlHu 6onectn I 26

6enoapobHu 6onect [l 98

o 200 00 500 500 1000 1200 1400 1500

Quzypa 1. A Bpoli nekysaHu 6oHu ¢ COVID-19 110 KnUHUKU

WNHMEKUNO3HU Bonectun 11320

nbpsa xupyprua |- 37
BTOpa XUpyprua [ 36
eHoKpuHonorusa [ 80

KAUN 7I 13
ncuxmarpus 7- 115
rMHekonorus 7- 54
KUT 7I 31
BbTpelHy 6onectn | 26

6enoapo6Hn 6onectv M 81

®uzypa 2. A bBpoli uznexkyeanu om COVID-19 no KnuHUKu

VNHEKLNO3HA KITNHMKa 30

nbpeaxupyprua [ 13
sTopa xupyprusa || 1
expokpuronorua ] 2
KAV | 36
kT [ 71

nxesmonorvs [l 4

Quzypa 3. A Bpol noyuHanu om COVID-19 [0 KnuHUKu

MHDEKLNO3HA KNMHKKa 5,97

nbpsa Xxupyprua 13,38
gropa xvpyprus [ 10,00
€HoKpUHororna 7_ 9,14
KANT - | 11,00
Knt 7_ 11,50
rMHekonorus 7_ 12,10

nresmonorvs | 13,50

000 2,00 400 500 800 1000 1200 14,00 1500

®uzypa4. A CpedeH neueben npecmoii Ha nayueHmume,
niekyeaHu om COVID-19 e dHu 8 omOennHuUme KruHuKu
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nbpBa kopemHa XMpyprus 7_ 10
sropa kopemra xupyprvs [ ¢
enpokpuronorns |G
BbLTPeLIHM GonecT 7— 4
rUHeKororus 7- 3
nweswonorvs | 4

o 2 4 s s 10 12 1 1

duzypa 5. A Bpoli nayueHmu npeeedeHu e KUT

70

44

12

nbpBa KOpeMHa X1pyprus

KANN KUT

®uzypa 6. A bBpoll nayueHmu Ha anapamHa eeHmunayusi

Cniopep otyetute Ha 10-Te knuHukn B MBAJT-Codhus Ha
BMA npe3 2020 r. ca nekyBaHu 1986 nauueHTa.
JleyeHneto Ha COVID-19 naumeHTUTE € 3HaYnTeneH oan
OT AenHocTTa Ha bonHuuata 3a roguHata - 6.12% ot
BCUYKM NeKyBaHU GONHWM npes roguHarta ca ounu c
COVID-19. N3nekyBa-HuTe naumeHt ca 1829 (92.1%),
KaTo OCHOBHaTa TeXecCT NOo NevYeHUeTo e noeta oT
Kategpa ,,Hdekumosnm 6onectn”. Kategpa ,MHdek-
LuMo3Hu Bonectn” e NbpBaTta CTPYKTypa B CTpaHara,
KOSITO ce opraHuanpa 1 npedopmupa B 3BEHO, U3LAMNO
obcnyxsalo COVID-19 6onHu cnep kpas Ha ceBpy-
apu 2020 r. Tam ca nekyBaHu okono 68% OT BCUYKM
nauueHTn, a octaHanute 32% ca nekyBaHu B OCTaHa-
nuTe OeBeT KJIMHUKW, KOUTO MoeTanHo ca 6unu
BKITKOYBaHM B NIe4ebHMsI NPOLEC 3a ONpeaEneHy nepmoam
ot Bpeme. 126 (6.34%) oT BCYKM NaumeHTy ca bunm Ha
anapatHa BeHTuUnaums. MounHanute ca 157 (7.9%), Han-
mHoro — 71 B KUT (45.22%) n 36 B KAWUI (22.9%) kaTto
crnefBa [a ce B3eMe npeasus, Ye Tam ca npueMaHu 3a
nevyeHve Texkn popmn Ha bonectTa. B kaTegpata no
LMHdeKUMo3Hm 6onecTn” npes nepunoga yHKUMOHUPA
otaeneHue [annatmeHM rpyMxm”, KOETO MO CbLLECTBO €
peaHVMaUnOHHO OTAeNneHne, KbAETO ca M30MNMpaHu
CPELHO TEXKM M TEXKW Cnyvan, Mopaam KoeTo netanu-
TETLT CbLo € BUcoK (19.1%). HapacHanuat netanutet
3a 6onHuuata npes 2020 r. ce Abmkm ususno Ha COVID-
19 kato oT obwuns Gpon noymMHanu 3a roguHarta B
GonHuuaTa, Bbanuaaly Ha 749 cnyyas 157 ca 3a cmeTka
Ha COVID-19 (21% ot netanHute cnyyam). Npesege-
HUTE OT APYrU KIUHUKU 3@ UHTEH3UBHO NeyvYeHue B
KMUHUKUTE 3a MHTEH3MBHO NeyeHue ca 46 naumeHTu
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(2.32% ot nekyBaHuTe naumeHTn). CpeaHuAT nevebex
npectoi e okono 10 geHoHoLMs, NoBeYe OT ABa MbTU
No-BMCOK OT CpegHuTe rnokasaTenu 3a 6onHuuata 3a
ocTaHanara natonorusi (4.86 geHoHoLwums).

B nbpBUTE Meceun Ha NaHgeMuUsiTa nopaam Hegobpe
paspaboTeHaTa cuctema 3a TeCTBaHe W nuncata Ha
TPUaXHW LIEHTPOBE BCEKM MaLMEHT ce npruemMalle 3a
noTeHUManHo 3apaseH. PazpaboTeHu 6sixa NpoTokonm
3a paboTta B KIIMHUKATE N ONepaunuoHHUTE 3anun B
YCIoBUSATa Ha NaHAEMUS C HamarneH 40 MUHUMYM
nepcoHarsn, U3non3BaHe Ha NMYHU NpeanasHu cpeg-
cTBa (NMUEBU MacKu, 3alUTHU o4uMna, 3anUTHU
eKpaHu (LnemoBe), 3alMTHO OBNeKno 1 pbkaBuLM.
HanoxeHa Gelle 3abpaHa BbpXy NanapocKonckuTe
onepauuu, nopagm puck OoT pasnpocTpa-HsBaHe Ha
NHpekuusaTa npu pabota ¢ NO3UTUBHO HansraHe B
KopemHaTta KyxuHa. MpeycTaHoBuxa ce ambynaTop-
HWUTe npernegu. Bnocneacrteve ¢ uarpaxgaHeTo Ha
TpuaxkHu ueHTpose 3a COVID nauneHTn B CnewHuns
LEHTBbP M KbM MHAEKLMO3HUTE KIMMHWUKK, TpaHCHOpPMU-
paHeTo Ha knuHukm COVID-oToeneHna n macoBo
TecTBaHe Ha MOCTbMNBALLMTE MALMEHTU, 3HAYMTENHA
YacT OT PECTPUKTUBHUTE MEPKU B KITMHUKUTE OTNagHa-
xa. C Taka cb3fafeHara opraHM3aunsi BEpoSTHOCTTa
3a MOCTbMBaHe Ha 3apa3eH MauMeHT B KIIMHUKA €
CBEeAEH 0O MUHMMYM, HO BbIPEKN TOBa CbLLECTBYBA.
B exxegHeBHaTa cv NpakTuka NepcoHanbT Npogbixa-
Ba [la M3MNOoN3Ba JIMYHN NpeanasHy cpeacTea U 3aefHo
C NaLMEeHTUTE e NOANOXEH Ha NEPUOANYHO TECTBAHE.

3AKITIOYEHUE

Bopewa pons B Nne4yeHMeTo Ha nauuMeHTuTe uma
kateapa ,MHdekunosHmn bonecTn” c ABeTe 1 KINHKKMK,
B KOATO ca NnekyBaHu 1350, KoeTo cbeTaBnsBa 68%
OT BCUYKM nekyBaHu B BonHuuata nauyuMeHTu oT
COVID-19. OcTtaHanute 9 KNMHUKK ca oKa3anwu
HeoLeHMMa NOMOLL, HA MHPEKLMO3HUTE KIMHUKM KaTo
ca noenu octaHanute 32%.

Moxe pa ce oTbenexwu, Ye knuHuknte Ha MBAIT-
Codus Ha BMA ca ce cnpasunu ycnelHo npes 2020
roavHa ¢ eaHo ronsiMo 1 abcontTHO HenpeasuaeHo
npegu3BuKaTencTBo, KakBoTo e naHgemusita COVID-
19. bonHuuaTa 3ae CBOETO AOCTOMHO MSCTO KaTo
yyacTtuve B penybnvkaHckara cuctema Ha 3opaBeonas-
BaHe Npu NneYveHneTo Ha 6onHMUTe KaTo Npes roanHaTa
B 6onHuuaTta 6sxa nekyBaHu 6nmnso 2000 naumeHTa ¢
Tasn gmarHosa. CblueBpeMeHHO, HaTpynaHuaT
OrpOMEH OMUT Npe3 MuHanarta roguHa € oT ronsiMo
3Ha4YeHune 3a NoBMLLaBaHe Ha Ka4eCTBOTO Ha fiedYeHne
Ha nauyneHTute ¢ COVID-19 n npes HacToswaTa
roavHa, Kkato npogbikaBa bopbarta ¢ envaeMusTa,
KOSITO He JaBa Npu3HaLyM Ha 3aTUXBaHe.
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OPTAHU3ALUMNOHHU BBIMNPOCU

CTPATEInA 3A MNAHUPAHE HA OBLLECTBEHUTE NMPOCTPAHCTBA
B IEYEBHUTE 3ABEAEHUA B YCITOBUATA HA NAHOEMUA

AHTOH MNMPAMATAPOB
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STRATEGY FOR PLANNING PUBLIC SPACES IN MEDICAL
INSTITUTIONS IN THE CONDITIONS OF A PANDEMIC

ANTON PRAMATAROV

Department of Education and Scientific Activity — Military Medical Academy, Sofia

PE3IOME

Mangemuara COVID-19 OTHE MUMMOHU XNBOTU U
NMOANOXN Ha U3NNTaHME MHOTO MOBeYe Xopa, KakTo U
30paBHUTE CUCTEMM MO CBETA. Tasun cMTyaLms Hamnoxm
MHOro oT GonHMUMTE Oa peopraHusmMpaTt cBosiTa
OenHoCT, nopaan HeobxoaMMOCTTa OT Ccrna3BaHeTo Ha
HanoXeHnTe orpaHuyeHusi. Llenta Ha paspaboTtkaTa
€ [ja ce HanpaBu aHanM3 Ha OCHOBHUTE MEPKU B HAKON
oT neyebHUTe 3aBedeHUs Nno ceeTa 3a bGopba c
naHaemmsaTa oT KopoHaBupycHaTta nHgekums COVID-
19. N3cnepggart ce npegnpueTuTe OCHOBHN MEPKU BbB
Bpb3Kka C peopraHM3npaHeTo Ha HEMEAULMHCKNTE
OenHocTn un ycnyrm B 6onHuunte B Bbnrapus B
ycrosudaTta Ha naHgemusata COVID-19.

Knrowoeu dymu: naHOemus, kosud-19, npocmpacmea

SUMMARY

The COVID-19 pandemic has claimed millions of lives
and put many more people to the test than their health
systems around the world. This situation has forced
many hospitals to reorganize their operations due to
the need to comply with the restrictions. The aim of
the article is to analyze the main measures in some of
the medical institutions around the world to combat
the pandemic of coronavirus infection COVID-19. The
main measures taken in connection with the reorgani-
zation of non-medical activities and services in hospi-
tals in Bulgaria in the context of the COVID-19 pan-
demic are examined.

Keywords: pandemic, covid-19, spaces

BbBEOEHUE

JleyeOHNTE 3aBedeHUst MMaT U3KMIOYUTENHO BakHa
pons B cuctemMarta Ha 3gpaBeonasBaHeTO BbB BCsiKa
efjHa cTpaHa Mo cBeTa Npu OCUTYpsSIBAHETO Ha
HeobxoaMMnTe MeOULWHCKU TPUXKKM 3a 0OLLECTBOTO,
ocobeHo B kpu3a. Te ca CNOXHO opraHu3npaHu
WHCTUTYLMU U YA3BUMM, U 3aBUCUMMK B pellaBalla
CTeneH OT BbHLUHA noAkpena M gopu 3a gobpe
nogrotTBeHa 6onHMLa peXxMMbT Ha paboTa B yCroBus-
Ta Ha naHgoemuata COVID-19 ce gaBsBa CNOXHO
npegu3BuKaTencTBo.

OOLLEeCTBEHOTO OYaKBaHe KbM 3[paBHUTE 3aBEAEHUS
no BpeMe Ha Kpusa e, 4ye Te TpsibBa ga 6baat 6eso-
nacHu M ga gemMoHcTpupaT GesonacHocT, 3a Aa
HacbpyaT obLlEeCTBEHOTO [I0BEpPME M BpbLUAHE KbM
rpwxuTe. Bes ToBa LWie NpoaobMXK Aa MMa OrpoOMHO
Bb3AENCTBME BbpXY CUCTEMAaTa 3a NpefocTaBsiHe Ha
30paBHM TPWXK U NauueHTuTe. MNpocTpaHcTBaTa BbB
BCSIKO eHO nevyebHO 3aBefeHne, 6e3 3HauyeHne ganw
CTaBa yma 3a pasnpefeneHmeTo Ha 6oNHMYHMTE cTau
1 MaHWMNynauMoHHMTe unu 3a cdpoaieTarta 3a noceTute-
NW, MMaT KOHKPETHO NpeaHasHaYyeHne B NnaHupaHeTo
1 OpraHM3MpaHeTo Ha paboTHUS npouec. B 6onHuYHNTE
crpagu, Te mMoraT [a ce kaTeropusupar B ABa OCHOBU
TUNa — o6LEeCTBEHN U CryeBHM NpoCTpaHCTBa.

OO6wecTtBeHuTe (NybrnmyHMTE) MecTa B 6onHuumTe ce
XapakTepuaupaTt ¢ 4OCTbMN OT BCUYKU MALMEHTH,
noceTuTenu n nepcoHarn. YCnoBHo Morar Aa nonazat
B NET KaTeropumu:

55



IR

LXXIII 6pon 4/2021

1. MpocTpaHCcTBa 3a BNu3aHe W OpUEHTUpaHe —
oduumnaneH Unu NOCEeTUTENKU BXOA, NapKUHI,
Kopuaopu 1 ap.

2. lNpocTpaHcTBa 3a OTAMX — MecTa, B KOMTO ce
npegnaraT XpaHu 1 HaNUTKWU, NapkoBe 1 ap.

3. MpocTpaHcTBa, xapakTepuanpaLLm ce ¢ NOCTOSHHO
[BVKEHWE — acaHCbopW 3a NaLUeHTUTe 1 NoceTu-
TenuTe, nabopaTtopumn, NpMemMHu KabuHeTn,
perucTpatypv u ap.

4. lMpexoaHu NPOCTpaHCTBa 3a HaMMpaHe Ha onpeae-
NeHa NoKaLms U KOHKpeTHa AeVHOCT Unn ycnyra
— (hoaneTa npeq Nekapckute KabMHETN U MaHUNy-
NauMoHHWTE, MpoCTpaHcTBaTa Npes perncTpaTypu
N op. NogooHu.

B cutyaumsa Ha naHoeMmyHa o6CcTaHOBKa OT CbLUECT-
BEHO 3HaYeHue ce siBsiBa Lienecbobpa3HoTo U3nonsea-
He Ha BCUYKM aKTMBM Ha crpagarta Ha GO0MHMYHOTO
3aBeeHE Mo OTHOLLEHWE Ha eCPEKTUBHOTO yrnpasne-
HMe Ha NPOCTPaHCTBOTO, MOpaan HeobxoanMocTTa oT
BMCOKA CUTYPHOCT U CTPOTU XUTMEHHWU CTaHOAPTW.
Bogewm ekcnepty B CBETOBHATa 34paBHa opraHmaa-
unst ca paspaboTunuy HAKOMKO NpuHLMNa Ha paboTa
Ha 6onHuunTe no Bpeme Ha naHgemusTa oT COVID-
19, npegocTaBankM pasHOOOpasHM peLlueHUs, KoUTo
ca 6asmpaHu Ha HyXauTe Ha nevyebHNTe 3aBedeHus.

Bogell e npuHUMNLT Ha yHUBepcanHocTTa. OcBeH,
Ye B AadeHaTta 6onHuLa Ma 3BeHa, KOUTO OTroBapsaT
MpAKO 3a CrpaBaAHETO ¢ naHaemusTa, TS Tpsabsa Oa
npeaocTass ¥ MeaMLUMHCKA MOMOLLL U TPUXK U 38
naumeHTuTe, cTpadaly ot Apyrv sabonssaHus. Tyk e
ponATa Ha PbLKOBOAWUTENUTE U ONPEKTOPUTE Ha BCSAKO
enHo neyebHo 3aBefeHWe Aa cb3gafar ChbOTBETHUS
pexum Ha paboTa, KoTo TpsioBa Aa ynecHu pasgensi-
HETO Ha rpmxuTe 3a Covid naumeHTUTe OT ocTaHanumTe,
kaTo ce 3anasu 6esonacHoCcTTa Ha ocTaHanaTa yacT
OT MauueHTUTe U fnepcoHana v ga ce noaabpxa
HENpPeKbCHATOCTTa Ha exeaHeBHaTa paborTa.

Opyr Bodely NpUMHLMUN e MPUHLMNBT Ha noToka. B
CbOTBETCTBME C pa3nopenbuTte Ha BnactuTe 3a
NPOTUBOENUOEMUYHUTE MEPKU, NALMEHTUTE C HEOOXO-
OMMOCT OT UHTEH3UBHO fie4yeHne 1 gokasaHa UHGEK-
uns Covid cnegsa ga 6baat HactaHeHM B 060Cc06eHn
nomeLLeHunsi/oTaeneHns npyu opM1MpaHe Ha 30HM C
pasnuyeH puck OT 3apassiBaHe (,ropeLia“, ,Tonna‘,
,CTyAeHa") n pasgernHo ABMWXeHue Ha UHdekTupaHu/
yuctun notouwn. CriegBarikv TO3M NPUHLMIM OT HAYanoTo
Ha naHAemusiTa, Ha PbKOBOAUTENUTE Ha NeyYebHUTe
3aBEe[EeHNs Ce HarnoXun B KpaTbK CPOK [a peopraHu-
3upaT geriHoCTTa CU U Aa NpeycTposiT NPOCTpaHCT-
BaTa, Taka Yye pasnn4yHuUTEe MOTOLM OT MauMeHTU aa
6baaTt pasgerneHu, a nekyeawmute ekunu ga 6bvaat
MaKCUMariHO 3alUTEeHN NPU U3MbIHEHWE Ha CIyXeb-
HUTE CU 3a4bIKEHNS.

He Ha nocnegHo mscTo e penoHo ga ce o6pre
BHMUMaHMWEe Ha npuHuUmna Ha 6narocbCToOsIHMETO.
PabotaTta B yCrnoBudaTa Ha naHaeMus € U3KINKYnNTENHO
HaToBapBalla 1N cTpecupailia 3a MeOULUUNHCKMNA U
HeMeONULUMHCKN nepcoHall B GonHMLMTE, KaKTo U 3a
naymeHTUTE U TEXHUTE CEMENCTBaA. EKCﬂepTI/ITe
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npenopb4BaTt Nno Bb3MOXHOCT Aa Ce noaabpxXat Unn
npurogAaT NPoCcTpaHCTBa 3a OTANX N Bb3CTaHOBABAHE
B 6e3onacHa cpena - Ha OTKPUTO UM B NOMeLLEHNA C
NecHa nogapbXKa n 6bp30 M Ka4yeCTBEHO Nno4vncTtBaHe
Ha Bb3ayXa U NOBbPXHOCTUTE.

3AKITIOYEHUE

3awmTaTta Ha 34paBeTo Ha HacerneHWeTo U orpaHu-
YaBaHeTO Ha Pa3npPOCTPaAHEHNETO Ha KOPOHABUpYCHaTa
nHgpekumna COVID-19 n cmek4yaBaHeTO Ha Bb3aeu-
CTBMETO Ha NaHAeMUSITA € KIMYOB NPUOPUTET Ha BCsiKa
3apaBHa cucTeMa 1 nocTaes NnevyebHuTe 3aBedeHus B
KPUTMYHA CUTyaLIMs 32 MHOTO NPO4bIHKUTENEH Nepunos.
MopabpKaHeTo Ha HOPMANHOTO (hyHKLMOHMpaHe Ha
GonHULMTE CTaBa BCe NO-TPYAHO, Thi KAaTO NOCTENEHHO
ce 134yeprea pasnonaraeMnsaT MeguLUHCKL NepcoHarn
3a bopba c bonectTa. ToBa M3nckBa HEOOXOAMMOCTTA
OONHMYHWTE 3aBeOeHUs1 HENPEeKbCHATO Aa U3nonasar
HOBW CTpaTernmn, MexaHu3Mm u METOAM 3a CrpaBsiHe UIn
CMeK4yaBaHe Ha Cepuo3HWUTe Npeans3BuKaTencTea, Aa
peopraHusvpar gernHocTTa CM U CUCTEMUTE CU 3a
ynpaeneHve. VI3HNKBaT 1 BbNPOCK MO KaKbB HAYMH U C
KakBu cpefcTBa NpasBuTencTeaTa Morart Han-gobpe ga
noakpensat G60OMHUYHUTE 3aBedeHUst B OTFOBOP Ha
COVID-19. Hanununeto Ha pobpe dyHKLMOHMpaLLa
cucTema 3a ynpaBfeHWe Ha MnpocTpaHcTBaTa B
ne4yebHUTe 3aBedeHUs, OCcTaBa KNO4YoB hakTop 3a
edheKTMBHOTO NPOTMBOAENCTBUE Ha N0A00OHO GeacTBue.
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M3NCKBAHUA KbM ABTOPUTE HA HAYYHU NYBJIIMKALUU
B CMMCAHUE “BOEHHA MEOULIMHA”

B cnucanne ,BoeHHa meguumHa” ce npuemar 3a nevat
OpPUTMHaNHW Hay4yHu pa3paboTku, CBbp3aHu C
aKkTyarnHu OMarHoCTUYHO-NedebHn, opraHn3aLoHHM,
ne4yebHO-NPOUNAKTUYHN U XUTMEHHO-NPOTMBOENVAE-
MWYHU BBLMPOCKU, Crydaun OT npakTukaTa, KpaTku
Hay4YHM CbOBLLEHNSI OT BCUMYKM 0BriacT Ha BOEHHOMe-
OMUMHCKaTa U MeduuMHCKa Hayka, BneyatneHust ot
NpoBedEeHN B CTpaHaTta u Yyx0MHa Hay4YHU MeauUmH-
CKU popyMU (KOH(PEPEHLIMM, CUMMNO3NYMU U KOHIpecH),
CbOOLLEHMSA 3@ HOBM Hay4HW MposiBU U NpobuBM B
obnacTTa Ha MeauuuHaTa, cneumannsauum, peLeHanm
3a HOBW MEOMNLMHCKN KHUTW.

an/I npeacraBAHe Ha MaTepuanunTe 3a nedar Tpﬂ6Ba
Oa Obaar cnaseHu cnegHUTe U3NCKBaHUS:

1. CtatumTe ce mnanpawat Ha gou. Bacesa 3a ogo6-
peHne OT pedakuMoHHaTa konerus (vivi@vma.bg).

2. ObembT Ha NpegnaraHuTe Matepuanu He 6uea aa
Hagsuwasa 2500-3000 aymun 3a opurMHanHuTe
ctatum, 5000 gymun 3a 063opuTe, 1000 Aymum 3a BCUYKK
OoCTaHanm cbobLUeHus.

3. Bcsika ctatus Tpabea ga cbabpxka:
+ 3arnaBve Ha aHIMUIACKN 1 6bNrapcku esuk.
+ WmeHata Ha aBTOpUTE Ha ObArapcky 1 naTMHUUa.

+ Pestome Ha cTatusaTa Ha Obnrapcky U aHrUnCKK
e3nk B obem 120-250 gymn. B pestomeTo ce
noco4yBar LenTa u ob6eKkTbT Ha M3cnegBaHeTo,
OCHOBHUTE €MEMEHTU Ha M3Mon3BaHMTe MEeToaW,
CVHTE3 Ha UUpPOBUTE AAHHM N CTATUCTUYECKM
rnokasaTenu, U3Boau.

4. Bcekun matepuan e nNpuapyXeH oT KIto40oBU SyMMU,
KOUTO pa3KkpuMBaT OCHOBUTE MYy CbAbPXaTENHMU
acnekTn M ce u3nonseaTt Npu WHOEKCMPaAHETO Ha
nybnukaumsita ¢ HopManuampaHaTa nekcuka Ha
HaunoHanHata meguumnHcka 6ubnuoteka Ha CALL
MeSH.

5. Ctatuute CbAbpXaTt cnegHunTe pasgenn:. uen,
mMaTtepuan n Mmetogun, pes3ynrartu, obcwxaaHe,

3akntoveHne (u3soau) n Gubnuorpadums. bubnuorpa-
duata He TpsAbGBa ga HageuwaBa 20 aBTopa 3a
opurnHanHa ctatua u 50 aBTopa 3a o63opuTe.
Bubnvorpadcknte onucaHus ce gaeat Ha opurnHarn-
HUs e3uk. B HavanoTo ce usbposiBat B a3byyeH pes
(no dhamunusTa Ha MbPBUSA aBTOP) U3TOUHULUTE Ha
Kvpunuua, cnefsaHu OT Te3u Ha natuHuua. Beekun HOB
N3TOYHUK Ce M3NUCcBa Ha HOB pes ¢ apabcka Homepa-
uma. JaHHuTe B GubnunorpadckoTo onucaHue ce
nogpexaar crnopep namcksaHuaTa Ha BAC 9735-72.

6. VimeHaTta Ha aBTOpWTE, LMTMPaHM B TEKCTa, ce
N3nMceaTt Ha opurnMHanHusa esuk. MNpu uuTnpaHe Ha
pedepeHLMs, nocodeHa B bubnuorpadumaTa (13non-
3BaHaTa nuTepaTtypa), CbOTBETHUAT HOMEp OT
6ubnuorpadusTa ce LMTUpa B TEKCTA Ha cTaTusATa B
ronemu ckobwm []; npumep [1]unn [1, 2, 3].

7. Benykn MepHU eanHnLUn ce n3annuceat Ha naTtnHuua.

8. NnocTtpatmBHuAT matepuan (tabnvum, durypm,
auarpamu, CHMMKKW) ce nojaBa CbC CbOTBETHOTO
3arnasuve, nereHaa n obsiCHUTENeEH TeKCT Ha Gbnrap-
CKn e3unk. durypute, TabnuuunTte, guarpammte u
CHUMKMTE TpsibBa oa 6baaT npeacTaBeHU OTAENHO OT
cTatusaTa, BCsika KaTo oTaerneH dain (BbB dpopmara, B
KOWTO Ca Cb3[aZleHn), a B TEKCTa Ce NOCoYBa MSICTOTO
3a MOMECTBaHETO UM. VintocTpauunTe TpsibBa ga 6vaar
MUHUMYM Hag 1MB, rogHu 3a Bb3npou3BexaaHe.

9. ABTOpUTE HOCST OTTOBOPHOCT 3a CbAbPXXaHMETO Ha
pbkonucuTe.

10. 3aegHo ¢ pbkonuca ce npeacTtassa ume, agpec,
TenedoH 1 email Ha aBTopa 3a OCbLLECTBABAHE Ha
KOHTaKTW.

11. HenyGnukyBaHu pbKONucK He ce BpbLUaT.

Ctatunn, B KOUTO He ca cnaseHu rOpHNUTE N3NCKBAHUA,
HAMa ga 6baaT NoMecTeHU B CMCAHMETO.

PenakunoHHaTa konerns npukaHBa BCUYKM Nekapu 3a
aKTMBHO CbTPYOHWYECTBO 3@ CMUCBaHE Ha CnucaHue
,BoeHHa meaguumnHa’.

OTroBOPHOCT 3A IOCTOBEPHOCTTA U CbABbP>XXAHUETO HA NYBIIUKYBAHUTE MATEPUAJIM HOCU ABTOPBT.
MATEPWUAJIUTE MOTAT OA CE NMON3BAT MNPU YCINOBUE, YE E ULUTUPAH U3TOYHUKDBT.

“MILITARY MEDICINE” CANNOT BE HELD RESPONSIBLE FOR ERRORS OR FOR ANY CONSEQUENCES ARISING FROM THE USE OF THE
INFORMATION CONTAINED IN THIS JOURNAL. THE AUTHORS TAKE RESPONSIBILITY FOR THE CONTENT OF THEIR ARTICLES.

NEYAT U NPEONEYATHA MOArOTOBKA:

CNYXBA “YYEBHA U HAYYHO-U3CNEQOBATEJICKA AEMHOCT”
BOEHHOMEAOWLUMUHCKA AKAOEMUA, CODUA
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