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LEMUONRE3NRL
Zhnwgqnuinipjul wpghwuwimpniip: Zuynih b, np potbwynp odkph fuuypengubpp
hwdwpi mnblgdnid Eu dwup hbnbwupubpny b wiqud dwhwgnt Gpnd: O4dkph
huugpngubipp Juuwbquynp o ny dhuytt wpnyhljuljui gnnhubph wy qupqugus
Epynubph ptwyhsubinh hwdwp (Warrell D., 2010; Williams D. et al., 2010; Yasunaga H. et
al., 2011; Chidananda P. et al., 2013):
Snipwpwignip wph Unnwynpuwbu 2,5 djt dwpy £ nnidmd odbph augpnghg
npnughg 100000-p niuktunid £ dwhwgnt kjp (Koh D. et al., 2006; Trape J. et al., 2001;
Theakston R. et al., 2003):
Undyuwuh, Uunpynyjuuh nnwpwspnid wdkithg hwdwp hwinhwynud G hdbpp: Swwn
wlbth mwpwddus Lu undnpuful, nwhwunwtuhl, Yndiuuwt b wbskn
(Ukdwnnity) hdtpp (Opiaos B. u ap., 1990):
Uunpynyjuuh tnwpuspnid wdbbwunuwbquynpitiphg dkp gnipqui t (Macrovipera
lebetina obtusa), nphu Unwnn hupwwnbuwlubpp hwinhynd & twb Zmniuhuwgh
Udphluyh wnwpwspnid (M. L transmediterranea), Uhohtt Uuhwynid (M. turanica) i uyjla
(Opros B. u gp., 1990; Sanz L. et al., 2008.):
PBnyuh wqpbgnipjudp Swup phwypbpnd qupquind k twlb onlughtt Jh&wl, nppl
byuwunnd £ upinughtt wpwuwpupnipmiip, puljughtt wpjut swduh pyugnudp,
wput futnwugnidp hsybu twlb YULZ-h $ntiljghwubph pwbiqupnudp: Uwh jupnn k
wnwowbw)  upptiwbmpuyhtt jud  wwpbkijuhdwinng  opquuikph  unip
wbpwupupnipntihg (Osipov A. et al., 2012):
Muwh Yupunpymd L ponibwynpdwt  phiypnid  hwlwpnitbuht wqnignipyudp
odnjwsd Wniptph Jhpwonidp:
Qnnipit muh hwlwpnyuught wuwypwp uwybghdply b ny uwkghdply wnipkph
dhongny: Uwykghdhl dhongutipht ki nuuynid pnidhy hunituninghwljub sh&niljutipp,
npnup unwgynd Lt Yhunuuhubph hdntbwgnidhg hbnn npnowlh poyubpng, b
unyjuny uwkghdhly ki wyy poyjuh hwinby: Ophtwl, gnipquyh Rhwypnd® uwkghdhy
dhong E Untindutn pniduljuit hunitinpnghwljut shdnilyp® «Uunhqnipghts-p, jud
wnihyuytin pniduljub huntininghwljwi ohgntjubipp , npntp Wupnibwlynd ko twb
wunhgnipght: Uwluyu sh&nijubpp puduljut wikpghl Wyniptph hwjwupwsdnt ki,
npp whwnp k oquugnpsdty qgnipmipyudp,ubpupynudp whwp E junwpgh pocdwljub
wbdwluquh Ynndhg (Stone S. et al., 2013; Isbister G. 2010):
«Uunhgnipghtr-n tub hwinhuwinwd £ puduljuhtt pupdp ghtt niukgnn ninnpuyp b
wuwhwbonid E ywhywidw hwnntl wuydwitbp:
Pugh wyn oh&nijubpp nuuymd Eu «app nhnkph»  (orphan drugs) pwpphti, wjuhupl
hwqyugnin hhuwugmpmniuttph ghd dowljws nintph swppht (Henkel J. et al., 1999,
Armstrong W. et al., 2010, Illingworth P. et al., 2004):
Uy yquwndwnny ks Yhpwnkihnipmnit nitkb btwb ny uytighdhly wuypwph dhengubpp:
Ny uytghdhy wnmpkpp b hwlwpenyubpp hwinhuwind G dhengubp, npnup Jud
skqnpugunmid i pnyuh pununphsubpht, Yud Yubjnd b pnyugunud ki poyuh
wqnkgnipjun  pupwgpp b hhnbwbphbpp:  Ophtwl, hbkwwphtip (@pubu
hwjwdwlwpghs Wmp, npp Juijund b hwdwnwpws  tbpuinpughtt - wpjub
dwlupniwtt  uhungpnudph qupqugnudp),  Ynpupgnip,  hwlwhhunwdhught

3



wpbwywowwnitpp, hwlwopuhnuiuwnubpp,  dpunypbyweownitpp & dh owpp
Yhuuwpwinpkt wlnhy wnipbp (Rostelato-Ferreira S. et al., 2010; Paul V. et al., 2007;
Hage-Melim L. et al., 2013; Soares A. et al., 2005, Tin Na Swe et al., 1992, Paes Leme A. et al,,
2009; Carvalho B. et al., 2013):

dhpohtt mwphutpht hbnwgqnuinnubph nwnpnipmitp dbdwgk) t hwnjuwybu
wnwniphtth hwjuwwnnpuhl wqnkgnipju tjundundp:

Zwunhuwbwny wquwn, ny uyhnwlniguhtt wdhttwppnt, mwniphp opowtwnykinyg
opquihqunud b (hukny nituhybpuwy, $hqhninghwuytu wljinhy ynip, dwubwlgnud £ ny
dhuyt opquithquh Yuplnp gnpépupwgubph jupqunpuwip wy) bwb gnigupbpnid
hhutn wpnwhuwynduws hwljwnnpuhl wqnpbgnipmnit npnpwilh  pubkinphnuinhlubph
hwlntyy (Jacobsen J. et al.,, 1968; Kuhn-Nentwig L. et al., 1998; Ye H. et al., 2013; Ma H. et
al., 2012; Ueno T. et al,, 2007; Flora S. et al., 2013; Deng Y. et al., 2013; Akay C. et al., 2013;
Yang Q. et al, 2013): Shuwlwinpk b gnpstwluwinpkt Swjpwhtn wihpwdton k
nuntdtwuhpl]  twniphth hwljwwunpuhly tbkpnidp Jhugwbwlwi  poyubkph b
dwutwynpuybu gnipquyh poyth ghd b htwnwgnnb] ipohthu winhngnuuyght
Ubkjuwhquubpp:

Uoliuwnwiiph tyjuunuyp b junhpubpp: Ukpjuyugynn wpliwwnwiph byunwlju
Enk] nwunwltwuhpl] U wwpgb] ek wwwuniphip Jupnn B ohwighuwbwy; hpplt ny
utighphly hwlunnpuhly dhong gnipquuh poyuh gl b pugwhuynk)  tpw
hwljunnpuhly wqptignipjut vkjuwthqdubpp:

Lywnuyh hpujubwgdwt hwdwp wnwewnpyty b htinbju) fuunhpubpp

1. Mupqk; phk hiy wqpplgnipmin L niubumd  wwniphip  opquithqunid
ubpnpnuyiughtt hpwpdwd dwdwtwl b &wnk] mwniphth  owwnhduy
mmquibpp  gnipquyh poyth ghd hwuwunpuhl  EdEjn wnwbwgnt
bywwnwlny (nnpuhlninghwlju hbnnwgnunipmiukp):

2. bPpuwbwgul) in vitro wuydwubbpnid qnipquyh pnyth nid wwmphth
hwljunnpuhly wqnbtgnipyut hbnwgnuinnipnibtbp juydus pnyuh qutuqui
dtpdtunubpnh wjnhynipjui htwn:

3. Swnippth  hwlwwnpuhl wqpbgnipjwtt  dkwthquubph  Jepswunudp
dwquinpuyhtt hwdwlwpgh dnpdnhhunninghwljwi htinwqnun pniutph
dhongny (hhuwnnphuvhwljut b Unpdninghwljut ntuntdiwuppnipniubp):

4. Mumduwuhply wnwniphuth hwlwdwlwupghs hwwnlinipmniuttpp
Eupwdwought twquimpttph hwdwlupgh Jpu:

Uolmuwnwiiph ghtnujmt tinpnypp: Ugiwwnwiph ke wnwghtt wiquu wwniphtp
nuuntdtwuhpyly] E npybu gnipquyh pnyuh nbd ns uykghdbhl hwjuwwnnpuhl dheng:
Pugwhuyngl] E vnumphth pupbiyguun guonyuwiulubt wqnbgnipmniup wpyub
winpubph Jpw htdnnwqhl pnyuh pugpughs wqpbgnipjub nhypnid: Pusybu twl
hwynwpbpdty b tpw  hwjwlnwgnijjughnt  hwnlinippiuubph  pupbiyuwun
wqnbgnipnip opquithqunud: - 8nyg & nply Ynyyuujub gnipquyh poyuh pujpughy
wqnkgnipmniiup vwquinpubph guigh Jpu:
Pugh wyn htnnugqnungty £ uh owpp Jhuinutwlwt pnyutph wqpbgnipmiup wnikinh
nintnh dwqunpught guigh dpu b quwhwwnyl] | Juwuduspubph hwdbdwnwlul
wuwmh&wip nintknh mwpplp pudhuutpnud: Fuguhwyndty L nnuniphtth widhowlu
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winpyupwnwuhy  nkpp gmipquuh poygbh Zn-wwpnibwlnn - Ca-Yuipaguy
dbinwnuynpnnbkhttwquyh winppuypughy wqptignipyut dudwbwl b hwljudwlwupnhy
hwwnlnipniup poyuh hwdwwnwpws tkpuinpuyhtt wpjuwit dfwjuppiwt wunwihoh
nh:

Zhnwugnuinipjul ghinu-gnpdtwjut wbwlmpnitp: Swniphtth winpywynuwihs
b hwjwdwlwpnhy hwnlnipmniubph  pugwhwynnudp gnipqugh pnytth phd niuh
Juplnp  ghunw-gnpstwlui  bpwhwlnipmni:  Swniphth  winpubph  hwinby
wupnyuwiwlut dkwihqdutpp hwiinhuwinid £ juplnp ghnwfu hwuwn, npp
mbuwuinptt b gnpdtwlwinpk  Yhpwnkh  E pdolnipjutt wnwppbp
phwqujunubipnid:

Glubny wyt hwbqudwphg, np hwwpenyubpp dfwubwynpuybu «Bunhgnipgh»n
untnénud E pupdp wibpghl dntt b qwhwionid b wwhywidwi b ukpupldwi
hunnniy wuypdwbikp, gmpquh poygih g nwniphith npybu ny uykghdhl yuypuph
dhengh Yhpwnnudp niuth uplunp gnpstwjut b ninbuwlub bywbwlnipmno:
Zhknmwgnuinipjutt wpynitpubpp upnn Gt hhdp Swnuyl), npwhuh  wwniphup
Yppwrth npybu Jriuwpwiwlu whnh] hufknud gmipquh owjpngh nbad, hppl
twiwpdojuljun wnwghtt oqunipjut vhong pdoljujutt hwuwnwwnnipnititiphg htinnt
ptwuduyptpnud b hhdtwpukpnud, nwquhlubph, tpypugbnutph, gpnuwopehlubnp,
wmbnh puwlsnipjuit U wyng hwdwp dhiy tpwbp funwbwb dwutwughnugdus
pnidwljutt oqunipnil: Swniphth Yhpwenidp hpptt hwwpenyt gnipquygh ugpngh
nbd Jupkih Ewnwewplty hppl huynh ginudhongh Yhpwnnipjwt inp njnpn:
Ushunwiph twjpuyjupnnuyyuitinipintiip b b hpunwpuynudubpp:

Unbtwhnunipywtt hpdtwlwt  npoypubpp qiynigyl; o Bphunwuwpy
ghnuwlwubph  ghunwdnynynid  «Unjklnyughtt b poouyhtt  Yhhuwwpwinipjul
qupqugdui hkpwiulupubpp» (Gplwl, 5-6 dwghuh, 2008); Ghtuwwnbkpuninghuyh b
wnnnonipjui-3 opowbwjupunubph dhowqquyhtt ghwiwdnnny (Biotechnology and
Health-3 & DAAD Alumni seminar, Gplwl, 15-17 halubdpkp, 2009); Ujwy 9.2
dwtwpoyuih Sutn. 80-wdjulht thpqus vhowqquyhti ghtnwdnnnynid «Ljupnuyhiu
hwdwlwunpgh htnbkgpuunhy qnpéniubtinipjub b dyntunipju wpphwljwb pughputpp»
(Enlwly, 10-13 hnlunbdplp, 2012); Ujwn. LU. Opphne sty 130-wdjuyhtt tdhpdus
hnphjjwtwuwt  Jhowqquyht  qghtvwdnnnynid  «Opquithquh  gnpéniubinipyul
Jupquynpdwi bhqhnnghwfjut vkjuwhqdubpp» (Gplhwb 22-24 ubwnbdpbp , 2013);
Muwinnubph, wuwyhpwinibph b Gphunwuwpy  ghnbwlwuubkph  dhowqquh
ghtnnwudnnnymd  «Lnuntununy-2013» (Unulduw, 8-13 wuwph), 2013); Opphnt widub
bhqhninghuyh  ptunhuninnd juyugws “Gjuppupwimipyut b fhuuwpwbwluh
hngbpnidnipju’” bppnpn dhpwqquyhtt hnphjuwbwlub ghinwdnnnynid, phqhutbph
dnnnywént (Gplwtt 22-24 ubwunbdpkp, 2013); Gypnwwluwb dtnkpwughugh 8-pn
Unugnptu (8th Congress of the Europesn Federation of IASP Chapters, dnptughw, 9-12
hnljnbdpkp, 2013):

Uunbktwhnunipjut iwhwuwywpnyuinipniup mknh Eniiukgh) 22 @UU L.Opplnt

wiy]. dhghninghuyh ptunhuininh ghnnwlui junphpnh * 05.11.2014p juyugus phy 12
nuyuyudus thuwnnud:



Sywgpnipniutkp: Unyb hbinwgnuumipnibibph wpgniiptbpp dbpfuyuggus tu 11
nywugpnipjnLutbpnud:

Uolmuwnwiiph suut m jupmguspp: Uwnbbwpnunipiniin swpunpdus k122
nyugpulul  tend, Ghpwokny 6 wymupul b 41 GQup: Punlugus  E
pnjuwinulnipniithg,  oquuugnpdyws  hwwywydnudubph  gqwulhg b tpwbg
puwguwpnipniiitiphg,  thpwémipiniihg, qpuljut  wluwplhg oquugnpdJus
yniptnhg U dipnnutphg, hbnwgnunipmibubph wpnniupubphg b puiwplynidutiphg,
Eqpuljugnipniiitinhg b dbeplipdws 363 qpuijutint pyul wnpnipubph guuhhg:

2. ZBSULNSNEESUL LSNREENL NP UBENILEND

Zhknmwgnuinipnibubpp Juunwpdly Eo2Z2 QUU wluyg. LU. Opphnt widub
bhqhninghuyh htunhunnmunh - dhqhnnghwwbu Ulwhy  woipbph  Quuuwl,
Utpnhdhjugdui b Unwtnupunhqugdut jupnpuinnphugnud:

2.1. Oquugnpsyus Yhumuhtbp b ynipbp

Utp qhunnuhnpdbpnid oquugnpddus poyup unwgyl) b Yndiuuywt gnipqu
wnbuwlht yunlwing odh dkwthljuljwut Ypdudp («FER T4 UU» UMNL): G@nyup
snpugylip E snpugnighsh ke Julinudnid®  upthuglih dpu -0,9 dpt Luodwib
wuydwbibpnid dhiisl pniplinugnidp:

In vivo thnpdtph hwdwp oquuugqnpdyty L wyphtinu, jwpnpunnp, uknwhwuntt wpne
wnubwnbbp 200-220q pwpny 228 wnwtdlywl U wiphnu, jwpnpuwnnp, uknwhwunt
wpnt dljukp 25-30q pupny 168 wnwtdiywly: Ynipquyh pnyuh dwhwgnt swthwpwduh
50 %-n (U2s) npnoyky L Phpkuuh dbpnnny (Ipasgur H., 1973): Onpdtph Jtpenid
gnjunbiws Jhunuihubpp hbnwgu hopdbpnud skt oquuugnpdyty:

Swniphtip mpudwnnt) Ehuyjuljut «Lhlynp ghnugnpswljui pupnipnins UNC-u:
Jhdwjwgpujutt  dowlnidubpp  Juwwwpyl] i «GraphPad  Prism»  dpwigpny,
hwoqupldty & ndjuyubph dhohttkipp b uvtnwbipupun sknnidubpn:

2.2. Snpuhlninghwljut hbnnwgqnunmipininbp:

Uhunubwlwt pnyuh wnpuhlnpjuit U2s-h Phpkuuh dbkpnngnyd npnodwt hwdwp
djutphg Ywquyky E 5 funudp: S8nipwpubymip  pudpmd  Jhguljut Yhunwih:
Bupwthnpdught Yhunwuhubpht tkpupldty £ 1dq/Yq, 29/4q, 3dg/lyq, 4dq/lq b 5uq/lyq
swthwpwdhbpnd  pnyt hwdwywunwupwbwpwnp  jadplipht: 24 dud  whg
hpuwjwiwgdt) Lt djubph dwhwgnipjut gqpuiugnid pun  fudpiph b thnpdh
wpniipubph dowlnud, npp junwpymd E hwdwduyt Fipkuh Ynndhg wnwowplus
npudwpwbwlwt  ghppopnodwip. el YEuguwuht  dwhwtl) b poyuh  dinpp
swthwpwdiuhg, wyuw wyt juwhwiw bwb pwpdp swthwpwdihg b hwunwlp, bpk
Yhunuht gnyunlil) £ pnyuh dbs swihwpwduh ukpupynidhg, wyw wy Ygnyunh
bwl  pnyuh thnpp swhwpwduh ubpwplynidhg b htidniju, Pipkiup wnwewplty
hwoyly pnyuh wdkiwphy swthwpwdihg vwhwgws Yhunuuhubph phyp dhigh pnyuh
wdbkbwdbs swthwpwdiuhg dwhugus Yhunwiuhubph phdp, hswbu bwlb hwoykp wyl
Yhunwuhubph phyp, npnup gnjunlbity G poyuh wdbbwdbs swthwpwdihg dhigh wykh
phs swthwpwdhbpp wnnuuyuly 1:



Unniyjul 1.

Snpuhlnipuytt U250 -h npnonudp Rhpkiih dkipnnyny
@nyup Unpmyniupubp® | Zw&whu. Uwh. %
swthwpwdhup dwh./ qnj. Ynrwnwlynid
1 dg/yq 0/6 0/16 0
2 Ug/lyq 1/5 1/11 9
3 Uq/ljq 33— . 49 44.4
41q/lyq 42 17 1810 80
5 Uq/lq 6/0 14/14 100

Cuwn wnniuyulth mdyuyubkiph Junnigdnid £ gpubhl, tljup 1:

dwhuwgnipniu

0 4
1 2 3 4 5

- Uwhwg 0 9 44 80 100

‘Llwp 1. Snpuhlynipuyt U2s0-h npnontdp Aipktuh dbpnnnyg

23. Odh pnyuh pununphsubph tughluyhtt wpnhynipjui npnonid

Quiph  dwlwpniwl  dhongny  pnybbph nwgniuquphll (Gugbkhinghunl)
wlpnhynipyui npnoudwil Ukpnn
UnJuljutipnid (gdnud £ pupd, pwbiniph Jup: Zuduyunuupowt pdpnid wgbjugdnid
E eyt 1:5000 hwipwpbpnipjudp, hulj uninighs judpht nshs sh wykgynid: Upqulyjubph
wupnitbwlmpniip (wy ppwnbbinig hbnn updujubpp mbnunpt) epupwnhph Jke
38°C ghipuwuwnhdwinid 30 pnuk, nphg hkwunn tph pnyt Wyupnitbwlnyg upduljubpnid
Jupp dwujuppnd k, wyw u tpwbwlnud k, np poyup odndws E Ynwgnijuquyht
wlnhynipjudp: Unnighs judph upep yhwp b duw htnniy Jhdulnid wyjuybu jupp
hht E b whwnwh sk (Bockawmas A. u gp., 2003):

nyyih $nupnipujuquyh wlinpynipyul npnpuwi Ukpnn

Bupd Adh uyhwnwlnighg wnwbdbiwgyuws nhnunigp jpwntdnid t nudunughie
pnibtph (PH=7,4) htwn 1:1 hwpwpbpnipjudp: vwuntnipnp (gynd E upduljubiph dby,
wynthbnl wdbjugydnud k pnybp 1:5000 hwpwpbpnipijudp: Unwugjws fpwniinipgp 30
pnwt  hulnipugynid E 38°C  ghipdwunhfwinid  gpwpwnhph dpur Ujunithbnl
hiwnunipnp mbnuthnpudnud k binwgnn oph dke 15 pnuyk dwdwbwlyny: Upyniupnid Lpk
poyt wibjugqus upjulubpnid  jpuetnmipnp sh dwlupnynid - wwyu poygih
dnubnihyuquyh  wlinhynippiip wthuyn k. Uwinighy  fudph  upqulyubph
wupnibwlmpniip, npubn 3L fpwntnipnht nshuy sh wykjugdnid b dwljupnynid k
(Comomyxo 1. u mp. 1967, unnhphljugqus dbp jupnpuinnphuynid” Bockanss A., 1994):
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24. Uwquinpught hundwljupgh Juuugubph hhunnphthwljut
htnwgnum pmitinkp’ jughnd wnkinght indnupunnuyhts hhunphthwljwt dkpnn
U dbpnnp (Ymwmusrapsa A., 1986) pniy] b wnwjhu dwbpwunhunwlng wnbulby
dwquunpught gwigh wwpq U guyunnith wuulbpp: Zbknwwgnuynn opfijnn Bu
hwunhuwgh) wnubwnbbph qunininp b EphYudubpp: Gkuinuuhubpp puligdnid Gu
ubdpninujughtt twplyngny (40uq/lyq), nphg htnn junwpynd £ phjuyhunwughw b
hwpwnphin wpwg htpwgdmu i opquilbikpp’ nfjuy nhypmid Ephudubpp b
qllunintnp: Opquiiibpp Yuply 2-3 ud hwuwnnipjudp b mbnunpk] 5%-ng npduyhuth
snyph Uk 24 dund, ukiyuluyhli ghpUwunhfwinud: Ujimhbnl $hpulws
opgqutikpp okpwnunk] 90 Ud hwuwnnipjudp: dhpujws opquith okpwnbpp’ hwduply
pnpwd oph Uk, nphg htitnn nbnuithnjuly’

1. hunipughni jpwntininnh dke, npp nith hkwnbyw pununpnipmniip. 4d; 4N 25%
wdnhwyh mdnyp + 2d] 0.1IM Yuyghnidh pinphnh nusnyp + 2U] UGB «[Hhwbwg»
dhpdugh) nisnype (0.1M pupd wuwwpuwunws wnkinght 5 ebnubnpuljut ppyh
Epjuwnphnidwljuin wnh nusnyp) + 124U] pnpws enip: buljnipughw wnbinid k1 dwd 30
nnwk, ubkiyulwht oipdwunhfwnid:

2. pnpwsd opny (Jugnid 2-5 pnyk

3. juwwph hwnunipn, npp wuwwnpuuwynd £ hbnlyuy Yepy 100d] pnpws oppht
wybjugul) 2 YJwph] pwgwpiwppnt, htnn wdbjuguk; 2q. phdhwwbu dwpnip
puguiwppyuyhtt juwwp, 10d] 1M wghnwwnughtt pnudbp (PH=6.2) b 15U] 8%-ng
pugwiwppyuyhtt wdnthnidh ndnype: SYuw pwuntnipgnud skpunbpp dund B 1 dwd
30 pnyk:

. pnpwsd opny (Jugnid 2-5 pnyk

. 1%-ng unijdnuwihghjupplh nidnyp, 3-10 pnuk

pnpwd opny (Jugnid 2-5 pnygk

2-5%-ng s6Upuyht twwnphnidh nidnyp 1-3 pnuk

pnpwd opny (Jugnid 2-5 pnuygk

otipnbipp hwdupl] wpwpuywihp wywhhh dpw, snpwbwnig htnn swslh,
Swsljuyulhny:

Opquiitkph  shpunwuyunpqusdpubph  dhypnuupubpp  dEpswdl; o pduyght
wltuwyuynt (oynijyjup) FMA050 AmScope UCMOS09000KPB Uhongny b x6, x20 u x40
nuw lywljutph oquntpejuup:

Cunhwinip wodwdp yuwnpuwunygt) k330 wuwwnpwunntly:

2.5. Uujpnhhuinninghuiljuts hklnwgqnunipiniutitph dkpnn

Bupuwthnpdughtt YEunwuhubpp pukgyl; tu ubdpmunuwuyghtt bwplngny (40uq/Yq)
wyunthbinlb Yhunwint dhgpp dwquhbnwgub] nkuhjughnt «Veet» (Reckitt Benckiser)
puniny  hwlwyuinwuuwi wyy punihh oquiugnpédwi knwbwlh: Twquhbknug]uws
dUkoph 2 Ynnuhg Lupwdwoluyhtt ninhny ubkpwpll] thnpdwpldnn ynipp jud poyp:
Uthpwdbon dudwiujuwhundws wig tbpupnud juwnwpdus hundushg whgwnby

Yhunuunt dwolp b ukpuh Ynnuhg nhunwupll) hnthnpunipmibibpp:

S
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3. Z2BSULNSNPESNRLLELE UMSNRULRLENT BY, LLLUNUNhUL
3.1.1. Swniphih hwljunnnpuhpl] wqnkgnipyub oupnhuuy sunhupwdish npnonidp
Pusytiu hwynth t gqpuljuinipjub mdjuutinhg (Ownby C. et al.,, 1990; Osipov A. et al,,
2012; Adukauskiené D. et al, 2011) odtph payubpp hhdbwljwind wqnmd Gu
opquihquh tpynt Juplnpugnyt' wpwt b upnughtt hwdwlupgbph Jpu:  Cuwn
wnpd b Bupwpwdwidmd bt hwdwywunwujwbwpwp  hbdwnnupnuyubph b
upnunpnuutiph: Zwoyh wnubny wwniphth  qnpénitbnipniip  wpnibwnwp
hwdwlupgnud dwubwnpuwbu tpw pupdp yupnitbwlnipniup ppodpnghnitpnud
(Nieminen M. et al., 1996) i (kjjnghwntbpnid (Schuller-Levis G. et al., 2004; Wang L. et al,,
2009; Marcinkiewicz J. et al.,, 2014) htusybu bwb wpjwl dwluppiut qgnpépupughte
wihpwdbon Jhinudht K - b qinfjuunpdwt gnpénid wnwniphth dwubwlgnipiniip
(Petrosian A. et al., 2000), npnotighip Juwwwpl] bwpbwlwb tnpdbp qnipquyh
(Macrovpera lebetina obtusa) U Uhohttwuhwlwl Ynppwyh (Naja naja oxiana) pnyuh
oqunuuqnpddwdp, b wupgl] pk mwniphup nith npbl hwljuwnnpupl] wqnbgnipmit b
bpt nith wuw, np ninnnipjut Ypuw | wgnnid:
Uh hudpht ubpnpnduytiughtt ninhny tbkpuplykg qnipquyh pnyb, dniu adphtt tnyh
Swhwwywphny dhohttwuhwlwt Ynppugh poyw: Qwwpwdhuubpp 2.5 wbqud
ghipuquugnid tht hwdwywwnwupwt poyuh U250-p: Swniphup ubkpuwpldl) b
100uq/lyq swthwpwduny:
6 dud wug Ynppuyh pnyt unwgws hdpnid dwhwgnipmiup juqdnid E 100% hul
gnipquih pnyb unnugus fadpnid” 66.6%, uljup 2:
Swniphth wqpbgmpjul wwppbpnipniip  goipquih b Ynppugh pogubtph dpu
htwpwynpnipmnit £ wwihu Ynndunpnoygl] tiuniphth wuwowwwhy wqntignipul
dkhiwhquubph puguwhuwyndwi ninh:

Ublnwah 4
aGwgwé
ayakph phyp

AUunppw

Banipqu

Lbkpupynudhg wigwé dwdwbulyp

‘Lhwn 2. nipquh b Ynppugh poyubph tbpupldhg hinn jEunuuh dbwgus djutph
phip

Uju thwuwnip, np mmwniphp (uy wpyniup k gnyg viwhu pungnbd gnipquyh poyguh b
gnpsuwljutinid sh oqunid Ynppuyh pnyuh phiypnud, pnunwd Ep wytt dwuhl, np wdbijh
9



hwubwlwt k, np muniphip yuownwwithy wqntgnipmnit niih wpywt hwdwluwpgh b
wpnibwwp winpbiph Jpw, pwih np Jhwbphnubph poyubpp wpnwhwpngus
htidnwipny wqntgnipnii niukt h wwppbpnipmnit wuyhnubph payubph, nponup niukh
hhdtwwinud ukpnnpny wqnbgnipmnii:

Uttp thnpdkghtp wupql] nunipph swhwpwbiwlh wyt whpnypp, npp hwljuwnnpuhly
wqnkgnipmnt Ynibktwp gnipqugh poyth phd: Uy biygunwlnyg juunwpygtgh
htulyjuy  twpbwlwl, Ynndunpnohy thnpdbpp: Ubkp  thnpdbpnud huguuhubpp
pwdwtigt) ku 3 udph: Unwght junidpp unnwugh | 5dg/ljq swthwpwdung gnipquyh poygl
ubipnpnduytught bpupydwtt ninhny, npp U250 — qhipuquignid 2.5 whqud:
Epypnpy pudph Yhunwuhubpp wnwgh] o tnyt swhwpwding pnyh b 100Uq/lg
wnuwniphtt bu ubpnpnduybiughtt tbpupduwdp widhowybu pnyth tkpupynidhg hbwnn:
buly ppnpn junudpp unwugl) | poygt 5dg/lq b mwuniphit 500uq/Yq: (Wup 4):

bPuswbu bpnwd k tjuwp 3-mud phipws wdjuqubphg jupbih £ qup twjpbwulwb
Eqpuljugnipjut’ 100dq/ljq tnuniphtip gnigupkpnud | b hwuwpentbught wqnbgnipmni
b wpwlunhlynpku gnpénid k npuyjbu wawnhnnun:

~ o

26 1

£5

£4 1

231

321

21—

3 ‘ ‘ N
@nuyl 5ag4g fOny)l 5dqflyg + {@nLja506/49 +twniphl

unwiniph100dqlig 500 dqlig

UrlGwnGnh udptnp
‘ OUwhwgwowritwnbtphphyp B Gnuiinbweé wetknbtph phyp

‘Lljwp 3. Unubtinbtph gnjuunbinudp wwuniphth mwppbp swwhwpwhuttph nhypnd,
twutwlu thopdbp:

Swniphth fhpwndwi nhypnid sun gupunntt ngpujut wqnkgnipniihg kukny, dkup
htnwgnumpmniubpp whnuinptghp  djubph  dbs quwpwtwlh  Jpw
Jhdwjugpuut ndjuyubph Lgpuinipmniip wywhnybnt hwdwp: Cunudbip gk &
Yhunwhubph 6 junudp, nphg dkp unnighy unwdp b Pnnp fudpbph huguuhubpht
ubpuplyby £ Sug/lq swhwpwduny poyt b tnwnippht 1dg/Yg, Sug/yg, 50Uq/lyg, 1000q/lg
b 200Uq/ig suhwpwdhubtpny] hwdwywnwupwbwpwp, pwugh uwnnighs judphg:
Uuwnighy judph Yhugwuhubph dwhwi dhohtt dwdwiuwlp tnty & 127.7 + 17.8 pnwk,
hsp owwn Unwn t Qphgnpuh b hwdwhbn. uvnwugws ndjugibkpht (Grigorev G. et
al.,1991), ujwn 4

Uluws snppnprn judphg 50 Uq/ljg iuniphtt unwugws judphg dwhwgnipniin tduqnid
E b wyny pudpnud Juqunud t 83.3%, hulj 100Uq/jg b 200dq/jg wiwuniphtt unnwugus
hudpipnid dwhwgnipiip 66.6% E  wyuhtpll gnjuunbdwt  hwjwbwljuinipniup
wybjwind k dhush 33.3%:

10



— 1500

=
1400
= 1200

sR LR

mlnly2

= 1000
=

odnly3

= a0
v

Ol 4

E 800

S 400
2 200 1

[@nyl
5igllyq

BUnys

I L (OUnys

[l [@nyl [l [@nyl @yl
5iglq 5iiglyq 5iglg 5tiglyg Siiglyg
+uwnphl +wnwnephl +wnwniphl +iwnephl +uwnoghl

gl Soglyg  S0iglg  1000glg  2000gig
LItk ph fudpknp

‘Llwn 4. Ujutiph wthwnwlwi gnjunbdw dudwiwlh tpjupugdwi nhugpudp
wnwniphth mwppbp swhwpwtwlubph Yhpwndwt ghupnid

dtpp Juunwpdus tnpdh nfjujubphg tqpuhwugknyg, np 100Uq/lq wmwniphith
swthwpwdhp oywmhdwy t hwluwnnpuhll wqnbgnipmit gnigupbpbnt hwdwp, wyu
swthwpwduny Yuwnwpyk] £ goipquyh pnyuh winpuplnipjut pnyugdwt npnonid
Phptuuh dhipnnny: Zudbdwwnnipjut hwdwp npnodl) £ pnyuh ndjuy Yhph tnpdug
wnnpuplnipniip b pw wmnpuhinipjut pniyugnudp uybghdhl huntunnghwlwi

pnidhs «Uinhgmnipght» oh&nilh Yhpwndundp:

Ultwnhgmipquhth  swhwpwbwlp hwdwyunuupwimd o dwppjuilg  hwdwp

Yhpwnynn swihwpwtwlhit pun quiqush: Udthnthhy nidyujtipp ubpuyugdus b
ulup 5-nud:

r . .
0 1idg/ig 21dg/yg 3dg/q  4dg/hg 5 1[q/ﬁq

1 100

== Cnipqu

== QGmipquitZuly
upnyh

nyih yunfnupuiinulp

‘Llwn 5. Uljutiph dwhwgnipjut hwjuwiwluintipniop hwdbdwnwlut

htwnwgnunipnibttpnid
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Uljutph quugwshtt hwdwwywinwupjpwbwpwp 1000q/lqg swthwpwduny wwniphh
Yhpunduwdp gnipquyh pnyuh  tbkpopnuybughtt tkpupydwt hwdwp  dwhwgnt
swthwpwdhup Juquly L 2.75dq/ljg: Um wpwbwlnid k np pnyuh wqplgnipmiup
Ununuwnpuwtiu 30%-ny Jud 1.5 whqud uduqby k:

Uju hudbdwnwlut hbnwgnuumpmniip tplwt b ophpnud wyt hwuwnp, np shugus
pnyuh gudp swhwpwdhuitp oqguugnpstnt dudwbwl «Uunhgmningh» uytghdhly
oh&nilyp nith wdkih EbEunhd wqnbgnipntl, muniphip wopnud Ehwujuwuwpuwswth b h
wnwpphpnipni osh&nilh poytuh pwpdp swhwpwdhuubph dwdwbwl pgpulnpnud k
wbh pupkiyuun wgnbgnipni:

3.1.2. Unydnjuipbph pnhph nwunulbwuppnudp, npuybu wuniphth  hwljunnpuhly
hunlnipjut wijnhy judph htwpwgnp phljuwsne

Zuyunh k np own wnhnnunttp wupnibwfnod o $énudp Jud unyydnpunidp:

MbEwp Ep yupql) wpynp pnyth wopbgnipyut dwdwbwl wwniphth unydnjunidpp
hwlwpnyuh ninyujh ghp nibh ek ng: Uyn ygupgbnt hwdwp junwpdt) Bo hnlyuyg
tnpdbpp: Onpdkph hwdwp  phnpdlp o ungdnjunudp . wyuwpnibwlng
dhwgnipniuubp twnphnidwljut wnbp wpwbg  fwphuppught - wdhunjudph:
Onpdkph  dbp  oquwgnpddws  phnunydwnp, unybwwnp, twwphnudh  gnplighp
uniypduinp b unydwghip Yhpwndlyp L 100dq/llg wnwniphth Ynbghnpughugh
Eydhunyyup Ynughiinpughwbpny:

Unwugqus wpyniuputipp pipdus ko hwdbdwnwlwi nphugpudnud, uljup 6-nid:

1600
1400 W
1200
1000
800
600
400

ger=ull I mi (s 00 B

fonul big/yg  Anuh Sig/yg+Na-h Oy Saq/ig+Nah  fOnyt 5ig/lg
nnnbghunybun unghun 1136qg  +Hhlwwphie 16/4g
230 dq/4g

Ul0tph fudplipp

Anjuwwnbnedp powyblbpny

o

Lwn 6. Uljutiph wthwnwlwi gnjunbdwt dudwiwlh tpjupugdwi nhugpudp
wnuwpplp unydnpunidp yupniuwlnn dhwgnipmiuubph fhpundw nhypnid

Onpdupdus unyduwtnughtt jundp wuwpnibwlnng wuwnpuwuwnnijubkphg ny dkyp sh
gnigupbpl] wpnwhuwynws hwlwwnnpuhl] wqpbgnipmbt gnipquyh ponyuh nbd
(Phnunypunp b unyypughih wdjuyiibpp pngpljws skt nhwgpudh dky, pwith np
hudpuljunid Eu Na-h unijdwunh nndjuyitkiph htwn): Zudbdwnnipyut hwdwp pipdws &
htwuphuh wqpkgnipjub nhwgpup:

Quuyws, np hpwnws wuwmpwuwnnijubph oqunipjudp gnjunbnidp pupdpugky £ 16
%-ny, nuniphth phypnid wy Juqund k 30%-hg wybjht, wn yundwnny wju

12



thnpdtiph wpyniupubpp hhdp skt tnwhu Bupwnpbnt np viuniphtth hwljuwnnpuhly
wqnkgnipmiiup hhdudnd E dhwygn uny$npudph wnjuynipiut Jpu:

3.1.3. Suniphuh Yniyniqunbph’ tnunipbn, tnupnjunjunn b odh (gt wqpkgnipmniip
Zujnth £ np nunmiphtp dwunbuygnid E fwpuyughtt thnpjpwbwlynipyubp, pupbjugmd £
Eutipgbnhly njuwbwlnipniup, dnind b kquppenitubph juquh dbe juqdbng
Yniyniquintikp (Donald A., 1978; Jacobsen J. et al., 1968):

Ukp nignud Ehuip wwpql), pk woeljw b wpynp wwniphth  hwlwwnnpuhly
wqnkgnipmniip Ynyniqugdus Jhdwlnid, hisuythuht np tw (hunwd Enpny thyndpiughe
dhwgnipniuubph htin juwh dudwbwly:

Cunhwnip wndwidp thnpdh ke pungplyly tu 4 junidp nphg Ukyp unnighy funudpl E:
Pnpnp fudpbph Jhunguhubpp unnwugh) ku 5uq/lq swthwpwduny pny: Gpypnpn junwdpp
h hwdbnud  pnyuht wnwgk b bwuphndh wwypnpunjunn wiuniphth
Ynugkunpughuyhtt hwdwwwwnwupwt  Eydhunpup pwbwlny, bppoppp funcdpp®
wnuwnipbin 0.2dg/Yyq, huly snppnpnp’ nunipbn 2dq/lq swhwpwduny, twp 7:

Gnqww bncdp pnwhbbhpny
a
=

] +unuw U
4300g/g 0.20q/hq
Ulitph fudptpp

‘Llwn 7. Uutiph wthwnwlwi gnjunbdw dudwiwlh tpjupugdwi nhugpudp
wnwniphth npny Yniyniqunittinh Yhpwndw nhwypnid

®Onpdbph wpyniupuipp gnyg nykght np mwuniphth Ynyniquntbpn sk gniguptipnud
wjtyhuh hwljuwunnpuply wqntgnipni huguyhuht tiuniphip:
b hwdbnudu Yniyniquunubph hbnwgnundwi thnpdkph, dkup oqunugnpst) kup odh
1Enht, npp unybwbu hwighuwimd £ twwuniphth b (bquppniitph §niyniquntph
huwntnipy: Cunudbup tnk) E Yhuguhubph 5 junwdp: Unweht fudph Yhunwuhubpht
ubpnpnduyught ninpny bkpupldl] B gnipquh (inh 250dq/lq, duwmgus fudpbph
yhunuuhubphtt ukpwpldl] b S5dq/g swhwpwduny pnyu b Lppopn, snpponpn b
hhugbpnpy hdpbph YEuguithutpht b hwdinud poyuht bkpupyyt) Enh 10 dg/Yyg, 50
Ug/lyq b 250Uq/Yyq hudwwywnwupiwtwpwp, tjup 8-nid:
Phubdhghw wqnkgnipinit snih twl odh (Enhtt tkpnpnduyughtt bkpupdudp:
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‘Llwn 8. Uljutiph wthwnwlwi gnjunbdw dudwiwlh tpjupugdwi nhugpudp
gnipquih (Ennt jhpundwb nhypnid

Ujuyhuny unnwugjws ndjuubphg Jupkh E qup wybt bgpujugnipjut, np tmwuniphup
owwnn wykh pupbkbywuwn hwljuwwnnpupll wqpgmpemit £ gnigwpbpnid, pwt hp
Juwyws dubpp' Yniyniquntbpp:

3.2, Ykunpuiwlwb pngubph winppuypuyhy wqphigmpyut  hwdbdunwljuh
htnwgnumpmip dwquimpught hudwlupgmd, b wwniphth  wwynuuhy
owhwlnipniip gnipquyh poyuh hidnnwghl] wgntgm pput ghd

3.2.1. Unutwnutph mntnh dwquinpibph Juuujusputph hbnuwgnunipnia
Upgnibwwnwp  dpypnwbmpltpp . hwighuwind &b @uz-h dpypndhwdnph
wnnigubpwdnijghniuy  pununphsubphg  Jkyp:  Ubkp nunudbwuhpnipyub
phpwjunid E huynbgkp wnubnp qunintinh wpnibwnwp winpubph  Juwunudp
qnipquyh pnyth htnpwghly wqgkgnipyub ghypnid, puth np Fugnphihwy peheubpp b
wpuwpeeughtt dwwnphpup hwinhuwind Eu LOU-h wdkiwhingth tmwupptiphg dklp:
Uy Juwudusdpubph nbd hpptt wuwonwuwng  Wnip htwpwynp  hwdwpbghup
oquiuignndti] wwniphtp, nph  winpwuwywwwhs nhpp wppkt huwynth  bp
swpwpuwjunnh pniddwt dudwbiuly:
Lupbwlut thnynid juunwpdl] o hhunnphdhwlwi hbnwgnunipniitp, npnug
huinhpt £ Enkp wupgby hdtph b ny hdbph YEunwiwlwb pnyubph winpubph Jpu
gmgupbpynn  puypuyhs wqntignipgnip b Jbpp tpgws hhunnphuhwlub dkpnnh
(Ysmuarapsu A., 1986) wnkljuwunipiniup junwpynn wojuwwnwiph hwdwnp:
Yuinwpk] kb htnbywy poyibph hhunnphthwljwb hknwgnunn pymbitpp hdbphg -
gmipqu  (Macrovipera lebetina obtusa) W [(Ywuuk) hd (Daboia russelli russelli),
wuyhnubphg - Ynppw dhghtwuhwlwh (Naja naja oxiana) hisyybiu twlb Uknne dkndupkp
(Apis mellifera):
Zbwmwgnuinipniubpp . juuwpdlp B webbnbbph qunininh wpyub
dhypnopewtiwnnipjutt hwdwlupgh hbnnwgnundw ninnmipjudp: Zwogh wetukng, np
14



qllunintnh  wpmnibwninbnught Wuwwnbbyp wwppbp  pwdhtbpnud nith  wwppbp
puthwghihnipni ntunh dkup hbnwgnut) Bup ninknh wwppbp pudhuubpp:

Pnnp poyubpp  tkpuwpldlp o 25 UQs-h  hwpduplny hwdwywnwujuwbh
jmpupuiginip poyih UQso-htt (Opsos B. u ap., 1990; Bockansa A.B. 1999; Kocholaty W.,
et al 1971): Ukpupynidhg 1 dud wig YEunwuhubpp putgyty ku 40 dq/lq tbdpninundy,
wynthtinl juwnwpdl) b ghjuyhnwughw: Yunininp quuquunithhg hbnwgukinig
htiinn w Upwlyty b hhuinnphdhwlwb hbnwgnunipjut t Eupwnldt) 2Qhihuqupyuih
Ubpnnny (Yummsarapss A. u ap., 1986):

Uwnwugqué wpmyniiptiphg wupq k nuntnud, np b nwpplpnipinit Ynppugh, dbndh b
wbqud MNwuubjh hdh poyubph, gnipquyh poyup juhuwn wwppbpgnud £ pp
winppuypuyhy wqplignpjudp ninknh wmwppbp pwdhubkipnud, hul] oguugnpdwd
hhuinnphihwfui dkpnnp puduljubwswt wnbljun wpnwhwynnid | wyy bplngpp:
Lwih np 100dg/jg uniphip niuth hwwpnibughtt wqpbgnipnit qnipquyh pnyth
nbd wihpwdtown kp wwpgh] wpynp wyn hwljuwnnpuhl wqnkgnipniup junwpynd £
winpubpp wuwonywikine dhengny ph wyn wqpkgnipniup wuwydwwjunpdus b wy
Ubjuwthquubpny: Ujp wwwdwony Juwwwpyk] b hbnlyuw dnpdbpp: $npdbpp
Juunwpykp o tpynt junwdp Yhnwihubph Jpue Unweht hadph Yhunwuhubpht
ubipnpnduytught ninhny ubkpwpldt) £ vniwunipht 1000q/q swthwpwdund, huly kplypnpn
hudphtt 5Uq/Yq gnipquyh poyu b 100Ug/jg mwuniphic

Zudbudwwnbng dhuwyt gynipquyh poylt unwgws judph Yhunwuhubph dhypnulwuputph
htiin Yupkh t tjuwnbk], np mwumphh thpupynudp juihmd jud poyugimd k
pnyuh wqnkgnipinip, tup 9:

MLO

‘Llwn 9. Unubkwnh qjlunintnh dwquimpuyhtt guigh hudbdwnwljut L[hllpniﬂlulphbp
unpUwynud, gynipquyh pnyth, gnipquih poyuh b nunphth hwdwlgus
wqnkgnipmiuubph nhypnid

MLO+Taurine 100

3.2.2. Unutwubkph tphljunfutph Juuudusph hhunnphuhuljwi hbnwgnum pyniautp
Eppjudubtpnid mwniphp . dwubwlgnid E dh owpp  Yhuuwpwbwlub

gnpépupwgutinht, hull Gppjudubpp, hpkug htippht, wpwiugpuwyht nbp Eu jpwnnd
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wnuwniphtth hndbnunwgh ywhywidwb gnpénid (Han X. et al., 2000; Han X. et al., 2006):
Zuyunh k, np tmwuppbp potbwdnpnudubph ghypniud Epphljudutpp, wy) opquiitbph htwn
hwdbdwwnws, wdkith annidqusd» b (himd: tw puguwnpdnd | tpwing, np hkig
Ephyudubpt Gy hwinhuwinid wpniup Juwuwlup yniplphg dwppnn huptwinhy
dhinp: Pugunnipmnit sk twl guipquyh pnytp, nph wqpbgnipyut dwdwbmly
potbwynpiutt wjunwihoubph  dbky  puggplynd kB bwlb Gphudwght
wipwjwpupnipniip (Opros B. u gp., 1977):

Uy wuwndwnny unnpl juwnwpguws hbnwgnuinnipnibtbph tyuwinwy | Enk) wupgty,
pt hs wqpignmpmit E mbbkimd gnipquih poyup  wntbnubph  Gphyudubph
Junnigqudph b vwquimpuyht gwigh Ypu: Gupwithnpdwht hunuuhubpp pudwtidty
kb snpu Judph: Unwght junudpp’ uinmighs junudpl b Upmu Judpbpht Ghpuplby &
Ukpnpnyuyiughtt mnpnyg, hwdwyunwuwb  udpkphtt 5uq/lq poyl,  100Ug/Yyq
wmwnipht, 5uq/lq pnyu b 100Uq/q uniphtt hwdwlgdus: 2 dwd wig Yhunwuhubpp
pukgyl) ku b tphYudubpp hinwgyt) Eu: Bphiwdubpp nknunpyt) u 5% $npduwhith
Ubko, hull htnwgqu dpwlnudp b wwpwuwnnijubph yunpuunnudp Junwpydl) k pun
Ohihuqupjuih dkpnnh (Yumusrapss A. u gp., 1986):

Llwn 10-h Jpu quwnbpyuws dhypnujupitphg bpinwd , np tnuniphth hpwnnidhg
htiinn dwipunhwnwlh nbuwnuonnid wybih hwdwp i hwinhynid wwhwywiws
Ponmuubkuh wwwhgubp pwb pnyuh wqpgnipywt dwdwbwl, npp htwpwynp k
Juwyws L wwmphth  Suypwhtn wpuwhwyundws epunuyhtt b ppduyhl
hwjuwuwpwlppn pjut wwhywidwh hwnlnipjub htin hst hp htpphtt owwn juplnp
E Ephjudubph pott gnpéniubnpyut hwdwp:

1 0 xﬁl L L 8 g et
‘Llwp 10. Unubkwnubph Ephudutph dhjpnujupubp inpduwynud, poyuh b poyt
wnuniphtt hwdwlgdus wqntgnipyut dudwbiwly:
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3.3. Sumphtth huljunnpuhl b winpuywynywihs Ukuithquibph hbnagnumpmitp’
poyuh phpwhiught pununphstubpp b dkwnwpnihl tothnjumpniitbpp

3.3.1 Gnipquyh pnyuh ghd mumiphth wqphigmput hblnwgqnumpibibpp in vitro
wuydwbkpnid

dtpp juwnwpdus thnpdbph wpyniupibiphg tpinwd £ np tnunippip opquithqunud
poyugund t gnipquyh pnyth wqpbkgnmipniup: Uy thwuwnp puguhwjinknig htinn
wihpwdbon tp wupgb] wpynp nnwniphup nith widhowlwl wqntgnipmit gnipquh
pnyuh pununphsubph Jpu: Uy wundwnny juwnwpytght in vitro thnpdbp:

Bnyuh Ypw mwniphiih wpghjuynn tkpgnpénipjut dkjuwithqup in vitro hnubwlng
wunqbnt hwdwp dkup wnwehtt htppht ntunudtwuhpl) Eup tmwuniphth widhowljw
thnluwqnkgnipiniup pnyth npnp phpdkunubph wlnhynipju Jpu:

Lwth np goipquyh poyuh hhdfjwlwt pugpuyhs dbpdbnubpp hwinhuwind G
bdnupnjhyuqu A>p b dbnmuynuypnnbkhtiwqu Pl-p, ntunh dkup npnokghtp in vitro
uwnnigh] wyy bplynt pipdbunubph wjnhynipniup nuniphth wnluynieyudp:

Uttp puwnnky Bup Eplnt Epuwpbiu - phuwn, npnug dhengny Jupkih £ quuhwwnt) pnytuh
Eughdwwnhly wlnhynipniip:

1. dnudnhyuqu A2 h wlinphynipjub npnpdwt dbkpnnp ddh nhinunigh |nisnyph
dwlupniwt  Jhongny (Comomyxo M. wu gp. 1967, uUnnhdplugus dbp
Jwpnpunnphuynid’ Bockarss A., 1994):

2. Guph dwuwppiui dhgngny pnyubph Ynwgniuqughtt wijnhynipjut npnodwb
wupg b wpynibwbn phun (gnipquyh poyuh hulniepjubt phuwn), npp dpwldty |k dbp
Ynnuhg (Bockauau A. u gp., 2003):

Uwljuyt wyu dbpnnp whwnwih E dhuyt gmipquyh poyih tingiwwiugdwt hwdwp,
pwuh np ophtwl pwuubkp hdh b nwnkh pnybup sh dwluwpnnd Yupp 1:5000
Ynugktinpughwyny:

Pugwhuyinbnt hwdwp pt poyuh np pununppst £ npubnpmd Juqbhunihnhly
hwnlnmpmnit Juwnwpdl] tu hbnlyju) Juph  dwuppbhniput phunh dbe
wwnnuhtthuh, npwbu ubphttuyhtt wpnnbwqubph huhhphwunp, BaClk, NiCl, CuClz2h,
nputu dbnwnypnunthtiwgh (UN) ghulh htwn dpgulhg Eplubiin junhnutbph
thnhuwqnkgnipintup pnyth htiv: Ynipquyh pnyih b juph hwpwpbpnipmnip 1:5000
Swniphth b Ywph hwpwpbpnipniip 1:10000 bp hwdwywnwupuwind B 100dg/lq
suthwpwdiht): BaCh-h swthwpwwlp' 10.4dq, NiCl2' 6.5Uq, CuCl2 6.7Uq, wjuhlph 5u}
Jupnud' 10dUn] hudwwyyunuwujuwt iynp: Uwypninhthih suthwpwiwlp 0.1dg  (1dg
wypnunpithip hudwwuinuuuwinud t 1ATpE hwljunnphuuhbiughtt dhwnp:

Uju thwuwnp np juph dwljupngnudp gnipquyh pnyuh wqpbgnipyu dudwtwy sh
pEjutynid  wwypnnhuhth Ynndhg, hwquuunhwgumd b np Juph dwupgnudp
Juwyws sk ubphtiughtt wpnunbwqubph winhdmpjuit hbwn wy) pun Gplngpht
Juyduws £t UN-h htn: Uwluyyt dpguljhg tpydugbinn juwnhntubpp tnyuwybu sk
pipnud guipquyh pnyih UM -h wiuhymput yuwiwubkgdwip: nphg Jupkh k
Eqpuljuguky, np wyu hinwgnuynn $ipdkunh ghulp pudulju wdnip E pwphupudus
hp wlwhy YLunpnuht b wurnwywijws b oppwlju wquun tpyduybinn hnubbph
wqnkgnipntihg:
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Ujumudkiugh] poygbp 15 pnyb opughlt pumuppnid’ 70°C obpuiwunh&wimid
hulynipubnig htinn,wjn Ynpgply £ hp dwljupnbine hwnlnipiniup, npp hwiinhuwimd £
wwugnyg Juph dwujupnnn tughth ehipdwwbluynit (hubne Jepupbpyuy huly husybu
huynth k gmpquyh poyih wdbhwekpuwwluynit $pukinntbppp UN-tbkph b
3.3.2. ynipquyh poyup puljghwitph hilnnwghy wqpkgnipjut hwdbdunwlju
hEunwgnum pnia

Npuhuh pwgwhwynbip pk np UN-h wqpbgnipjut hbn £ juyduws winpubph
htiunnwghly puypuynidp Yhpunyly E gnipquyh pnyuhg FPLC-h inubtwlnd wigwndus
4 Ppuwljghwibkp (Babayan B. et al., 2010) hhunnphdhwlwt hbwnwgnunipmiuibp
Juunwpbint hwdwp:  dpuljghw Ip wwpnibwlnd £ 0-204w pwp niiligng
whuywnhyibp b uwhunwlnigitp, $puhghw T-p° 20-30 4w, Spulghw I 30-60 §w
hull $pwlghw IV-n 60 b wdbtih Yohn niikignn uwhwnwlnigutp b wnihybuywnhnubp:
dpuyghwtintt oqginugnpéyty kup hwdwywwnwupiwb gnipquyh pnyh 2.5 LD50-h 30
% swithwpwduny, hwyyh wnubkny wdpnnowlwl pnyuh dkp UM PI-h wininuught
wupnibwlmpmniip: Zhunnphihwljub hbtnwgnuunipmniuibph wpyniipnd unugdus
dhypnuupubpp pipdusd Eu ajup 11-nud:

Lhwn 11. dpuljghw ubpupljus
wnliknibph qlumnbnh dhlpnulup’
hunponpugnidp x40 I, II, 111, IV pdtipp

hudwywnwupwind Eu
oquuuignpdwé pijuh ppughwiikph
hwdwputpht

Pusybiu tplmud | ujuphg I b IV dpuljghwikpp qplipt ny dh wqnkgnipniu sk ponky
winppuypudwt mbuwllinhg b wyn juph dhipnujupibpp owwn dnnn i htnwljn
wnubwnh nintinh dwquunpughtt guugh tupubpht: buly I b OI puljghwitbpp niukgly
Eu winppujpughy wqnbgnipmnil, wwluyt b wwppbpnipmit 1T pulghuygh, 1I
$pulyghuyh puypughy wqptgnipitip wkth mdtn £ wpnwhwynjws nphg dkip
Jupnn kup kqpuwyul) np gnipquyh pnyuh htdnnwghy wqnkgnipmnii wnwewgung
hhdtwlwi Eughup 23 3w pwp niukgnn PI UN- o | (hpkunwuqu 2):_Uwfug hwpwgnp
Enp PIITI UN- . unybhwybu niith hbdnnwghy wlnhynipeindt:

3.3.3. UM PI 1 hppl gnipquyp poyuh hhtftwlw hkinnwghlyy qgnpéni:

Swmphth hwlwdwlupnhy nhpp whphbbphl wimpbbpnud: Mwwpgqne hwdwp
wmwniphth wqnpbgnipniup poyuh dwlwpnhy gqnpéntubnipjut phd Juwnwpdb) G
dwlpnhhunnnghwljwi thnpdbp wnubwnubph dwolh Jpu pnyih, tmwuniphth, poyuh b
wnuniphtth hudwlgwsd wqntgnipju dudwbwl:
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‘Llwn 12. Quiju Ynnhg Eupudwought ninhny pny tkpupdus YEunuint duply;
wy Ynnuhg pnyt Kipwdwpluwhl, U nwnipht' tkpnpnyuyiughl nughng

bPuswbu btpunwd E ujup 12-hg dhuytt pnybt Ubpwplws hdph Yhunwihubphg
htinwgjws dwolh ubkpuh Ynnuhg tjuwndl) b wpjuwt dwljupmnijiubpng hwgbgus
htiunnwqghl hwdwjpudpyws ogwpu: bul] pnyb+nwnipht tkpuplyws YEuguint dwolh
Jpu Yhunpnuwlut odwpip wdkth thnpp E dwlupymijubpp wydbh phy tu b
hhdtwwinud gpdus b Yunpnuwljwt ogwjuh onipg:

Zupyh wnbbing wyt hwbqudwlpp, np wwniphtp hupbhtt hwinhuwind E
hwudwlwpnhs dhong Juwwpyight hwdbdwnmwlut  hbnwgnunipmiuibp
hwuwiwnt hwdwp, phk wpynp hupp wwniphip Yupnn £ wnwewgul] wpjul
qlinnudutip, npnp punpng ki kS pwbwlnipjudp hwljudwlupnhs yniphpht:

Pusybiu tplnd £ ujup 13-hg mwuniphuh tkpupynudp pipnud | ey wpnwhuwyndus
wpyut ginuuip: SYjw) hknwgqnuinmipniip poy; | nwjhu pugwhwynbine mwuniphth
pupktyuun wqpkgnmpniip guipquph poyuh phd wpywt dwjupnldut poyugdul
dkhuiwihquh dheongny: Ujuyhuny tmmwniphth hwljuwnnpuhl dbjuwhquutphg jupnn &
hwiunhuwbtw] wwniphth hwlijwlnwgnijjughnt hwwnympmniip goipquyh  poyuh
wqnkgnipjub dudwbiwy:

Uwlpnhhunninghwljuwtt  hbnwgnumipyut £ Bupwpldl)p twb  $pulghw II-h
wqnkgnipmiup wiphdbphly wiunpubtph dpw, wyt ukpupldby E poyuh 30%-h swthny:
Upmynitpnid - ppuljghu I —p  qonpduwljuinptn  gnigupbpty E gplipk  tnyh
wqnbkgnipniup hy np poyup:

oy

pojusnwniphl

Ulwp 13. Quuhg qimipquyh pny tkpuplyus dwplh funp, dhgnbnnid pnigi b
wwniphl, wehg Uhwyt nwmiphl, Hipudwylught tkpupyniditp
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9ErQULUL

Zhduglinyg vnwgdus thnpdwpwpulut ndjujutph dpu b Jkpuhdwunwdnpbng
gpuljuinipyu Uk phipjws thwuwnbpp, Jupbh b dnnwdnpuybu  Jhpuljuiqubky
Junwpynn gnpdpupwuigbph wunljbpp:

Qmnipquyh  dbnghulhubpp P-I b P-III-p ppubnpmud &b wwppbp
wpnwhuynjuénipjut htunnwghl wqnkgnipni: Uwljuyt tpk niphp hdwqghubph
poyubpnid wdbjh wlwnhy t P-III dbinghulhtp, gnipquyh dnn wdbth wnhy k P-I
dbwinghuljhup, npp hwdwdwjin nfju] odh (unhtwjut widubdwin Ynyynmud k
1Eptitnuqu (Siigur J. et al., 1998):

Swniphth wqpbgnipjutt dip Ynnuhg wpwowplyws hhwynwnbnhl dkjuwthqdp
hwunhuwinud t htnlyuwp: Bnyuh tughdubph quiigqusuyhtt gpnhp pigwinud | Jh
puth numpjudp L o wdhinopuhnuqubt  Jhpuskny  wdhinppniukpp
opuhwuhtnppniutph, pipnud b Eynghnutiph npny nuup, tbpnpndhiutiph hwdwp,
wqnuipughtt  Unjklny  hwunhuwgnn opwduh whkpopuhnh uhupkqht: dhpehtu
hwunhuwinid k wqnuitpwbiughtt ny dhuy uljupndhjubph gpuljut wwpuhuh hwdwp,
npniup dnunbunid Bt wyn whpnyphl, wy twb hwinbu £ quihu hppl wqpuipwi
tunnplph pohgubph nkqhunkgpughuwh, wyuhtipt hpwphg htpwgdwt hwdwp: Uy
dudwbwl] dhgopoouyhtt &hnplpny unpnulinud & dbinghulpuukph  dnikynyubpp:
Shpujws tuqhdubpp uljunud G puypuyl) Ynjugbiughtt dwnphpup npp, b hwbqbgund
bt winph wdpnnowlwinipjut pujpuydwp: dpw hwuws ubjnpndpjubpp ujunud b
wpuunpl)] Uks pwhwlmpudp H20: b HOCL (hhynpinpughtt ppni), npnup
wpwnbujws Gu «poiwndnts pubkinphnuinhljutiphtt skqnpugubnt hwdwp: HOCI-h
quuqqubught  wpunwnpnipmiup hpwhpnd t dh pwpp miphp  dbwnwpnihly
gnpépupwgutinh  wnwewgnidp, nph  puphwinigp wodwdp  phipnid E - Juhun
wpunwhwyndws pnppnpuyhtt Eplinypubph: b hwdbnudu wyu poppnpdwin qupguimd
Eu wy) poppnpuyghtt ypngbubp Juudws $nudpnihyuqu A2 tughdh b ppunhlhitha
lupwinng whywnhnh gnpéniubnipjuin htwn: Odh pEnyth $nudnhyuqu A2 —
wnwowgubiny wnwthynuught ppydh b {hgniighnhuh dbs putwljubp, wdkjugund £
pnppnpughtt hwinljnipintt niitkignn ypnunwguuunhuubph pubwlp: Uju hudwnwpus
pnppnpughtt gnpépuipugubph dudwtiwl mwniphup hwinku t quthu hpple suypwhtin
wpnwhuwynws hwlwpnppnpughtt b wwomwwhs dheng: Uit wpwg Juuyynd k
wpunwquunynng wquu pinph htn Jepwsytnyg pinpnunwniphuh (Kim C. et al., 2014):
dtpohtiu ny vhwy wnpuhly sk b juhun dbndwginid E wquwn pnph winpuhl
wqnkgnipniip, wy twb hwinhuwind b dbnghulhtubph guspuniynijjup wljnhyg
huhhphuinp, hull dmnwu Ynndhg ppwind b dbnghuyhtuubph  huhhphunpubph
wlnhynipmitp: Ujuwhuny wwnmphtip hwinhuwbwing dipht wunhdwh gudp
umnpuplnipjnit mibikignn, opquuhquh hwdwp  Suypwhbn wthpwdbon  Wnip,
whdhowljuinpbt dwubwlgnid E dbnwpnuypnnbhtiwqubph §njuqbt nhdnpkjwdnpnn
gnpépupwgutiph Uke: Mbwp E twb hwpdh wnbb) wytt pwip, np hpptt fuint P-I
Ubnwnypnnbhtiwqubpp bwb pwwinad Ba dhopeouhtt wnhtqhw b wighnghubkqp
(Kim C. et al., 2014): Uwljuyu tipp qnpé nibkup ny ph ptwljuint gnpépupwgutph htin
wy] odh pnytuh Ukbwpwptwl tughdubph opquithqd ubppuwthwigdwi htwn, tungngkh
wmwniphtth puwbwlubpp skt pudupupnid yupnyuinipjut hwdwp: Ukp thnpdbphg
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unwgyud hkug 100Uq/q quuqdudht tyqngktt nwuniphth pwbwlp hwinhuwind k
wumphuh wyt suhwpwdhip, nph dhgngny Yupbih £ suuyby ounhuwy wuypup
gnipquih  pnyih phd: Uju  hhuynpbqp  dhndws b pugwunpbnt  wmwniphth
winpwywounwuwihs  hwwulnipmniubbpp, uwluyl wnwniphth phutidhgtiug
wqnbgnipmiip  nwpwdsynd E o bwlh  wpuwbt  dwluppdwd hwdwlupgh  Jpu,
poyugubny dwlupniwi gnpdpupwugp mmwmiphip dinuuginid t pnyuh Ynndhg
hpwhpyws hobdhy gnpépupugutpp: Ujuyhuny tyqngkt vnwuniphh pungniunudp odh
huuypngh dudwbiwly, ny dhuyt yupnwwinid | winpubph §njuqbup pugpuynidhg wy
wl hionwuginud E dbpuljuiqinnuljut  qnpépupwgubpp Juwudus nhpnypenud:
Zhduglnyg ghnwljut hbnwgnunipiniuubph ndjuqubph Ypuw jupbh £ wyu wdkuhu
wbjugul) mwniphtih oudnnbgnijunp hwnlmpnibtpp, npnup pnyp B mwhu
wpwg Yhpuljuiqub] wnuw-opuyht U ppduyhtt hwjuwuwpwlsnnipniup: Swniphup
hwiunhuwbwny «wnp dwpphy» (scavenger) vhwunid £ $nudpnihyyuqu A2 —h Ynnuhg
pohoutiph puypuyus Ukdppwbiibph wpyuyght duwgnpnubipht, juquniud £ §niyniqun
b JEpwdnid £ ipwtig opuynis dhwgnipiniuubph, hinwguting Juwudws whpnyphg (Li
G. et al.,, 2010):

Ujuwhuny wwnippth Jbpnhhojuy hwnynipmitubpp pnyp & mwwhu dkq nhwnbg
wwniphtip hppl uin upling, ny uwkghdhl theng gnipquuh uugpngh phad:

teruugusnkesNkuLEr

1. Swnippup gnigupbpnid b hwlwwnpuply tln hbdnwnpny punype niukgnn
gnipquyh  poyuh  phdl00dq/g  swthwpwduny, nph  wpyniupmd  dfubph
Uwhwgnipinitp, U250-p henid t 30 % -ny, juqutiny 2.4 Ug/yq 1.8 Ug/lyg nhiwg:

2. Ugpnupny  punyp mbbgnn Yppuyh pnyth phid wwniphth hwljuwwnnpuhly
wqnbgnipjut  puguluynipmniip Juynud £ ouytt dwuht, np wwmiphth
wupnyuwiwlwt  dkjuwihqdp  juwdws E wpniownwp hwdwlupgh
wuwhuywhdwi htwn:

3. Swniphth hwlwunpuphll wqpbkgnippiup  hhdudws sk qnun unydnpudph
wnumput Jpw, pwih np wwbwwnhy unydnpundp wyupnibwlnng  wy
dhwgnipniiibpp hwljunnpuhly wqpbgnipmniy sniuki:

4. Sunmiphup gnipquyh pnyth nbhd hwljwwunpuphly wqnbgnipnit £ gnigupbpnid
nputu wquu wdhtwppnt, puth np Ynuniqugdus Jhdwlnid uy ny dhuygh sh
gnpdmid pnyuh phd, wy npny phypbpnd  tnyuhul jupwind b enyup
wqnkgnipniip:

5. Suniphth wqplgmpmiip  goipqugh pnyth phd juwdws b ony ph
wiudhowlwunpku pnyuh pununphsubph Juuwuwqbpsdtini, wy) opquithqunid wknh
niukgnn Juuwuduspubpp dkndwugubnt htiwn:

6. Swniphip  Juwuwpnd L winpywonwuwuhs nkp goipqugh PI
dbinwnuypnnkhtiwquyh wpnwpgewiht dwnphpuh puypuynn wqnbkgnipjut nhd:

7. Sumiphtup dwuwdp dbndwugunid E gnipquyh pnyup pugpughs wqpkgnipiniup, nph
htnbwupny YJuwudnud L ubkdpnuubph Pnndbuh funnngh  junnigduspuyght
wdpnnowlwnipjntip:
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8. Sumiphtup npubinpnud E hwjudwlupnhs hwnlnipnit b dwuwdp pnyugunud |
gnipquih pnyuh wqplignipjut hbnbwipny wnwewgus UZU  wjpunwihoh
qupqugniup:
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JAPBMHSH AHHA AIIOTOBHA

“MEXAHU3MBI AHTUTOKCUYECKOT'O JJEMCTBHS TAYPUHA
MMPOTUB S A I'tOP3bI”

PE3IOME

YKyChl SITOBUTBHIX 3MEH YacTO YPEBaThl TSDKENBIMH TIOCIEACTBUSMH, BIUIOTH JIO
cMepTensHoro uexoma. OT yKycoB 3MeH CTpajgaroT He TONBKO JKUTETIH TPOIUYECKHUX PaiioHOB,
HO ¥ pa3BUTHIX cTpaH. B 3akaBka3zpe, M3 3MeH-10HOCOB HambOonee dYacTo BCTPEUAroTCS
ra/IFOKOBBIE, a CaMO OMacHOW M3 HUX sBIsieTcs JIeBaHTHIiCKas Tajroka win riop3a (Macrovipera
lebetina obtusa). TlonBunpl JleBaHTHHCKONW TamioKH, oOuTaromue Ha Teppuropun CeBepHON
Adpuku, (M.Ltransmediterranea.), B Cpeaneit Asum (M.[. turanica) W T.1., TaKKe SBISIOTCS
OYEHB OMACHBIMU U TIPH 3TOM UMEIOT SI/I6I PAa3IMIHOTO COCTaBa, uTo TpedyeT 0cob0ro u3ydeHus
WX KOMIIOHCHTOB W JICHCTBUS S/IOB KaXIIOrO MOABHIA. [IpH TSOKENBIX CITydasix YKYCOB THOP3BI
MOXXET BO3HHUKHYTH IIOKOBOE COCTOSIHHE W3-3a Pa3BHUTHSI CEpAEYHON HEJOCTaTOYHOCTH,
MIAaTOJIOTMYECKUX TIPOLECCOB B IEYEHH M ITOYKAX, TPOMOO30B M MIIEMUH TKaHEH W3-3a Pa3BHTHS
JBC-cunzipoMa M reMopparmdeckiux MOBPEXACHUH B MeCTe yKyca M IO BCEMY OpraHU3MY,
Brirodast [{THC. Ipnvenenne crienndrdaeckux JIedeOHBIX MMMYHOJIOTMIECKHX CBIBOPOTOK HacTO
3aTPyAHEHO M3-3a MOBBIIIEHHON TPeOOBaTEIFHOCTH K YCIOBHSIM XPAaHEHUsSI, BBICOKOH CTOMMOCTH
1 HeO0OXOIMMOCTBIO BBEICHHS CO CTOPOHBI KBATM(DHUITMPOBAHHOTO TIEPCOHANA, a TAKKe Pa3BUTHS
aJUIETUIECKUX peakiyii (e.g.-“AnTuriop3un’”). OnMHaKO MHOTHE TpenapaThl HeCTeIM()UIECKOro
JIEHCTBUSL Takke WUMEIOT NoOouHble 3(dekThl, Tak Hampumep, remapuH Ha (oHe IeHCTBUS
TeMOpPPAarMyecKuX SJIOB TPUBOJAWT K CHJIBHCHINNM KPOBOMBJIHMSHUAM, a YAApHBIC O3B
TOPMOHAJIBHBIX MPETapaToB CMEIMIAIOT MeTaboNMnIeckre akieHThsl. [103ToMy 3aKOHOMEepHO, 9TO B
MOCTIeHAE  TONBl  BHUMAHME  MHOTHX  HCClIefoBaTeNled  MNpUBIICKIAa  HeOenKoBas
Cynmb(OaMHUHOKHCIIOTa  TaypuH, KakK (U3HOJIOTMUSCKH aKTHBHOE BEIIECTBO C CHIIBHO
BEIDOKCHHBIM  aHTUTOKCHYECKMM  JeifictBmeM. Ha  ceromus  xopomo  M3BecTHa
MYJIBTH( YHKIIMOHATIBHASL POJTb TaypUHA B OpraHU3Me, HadWHAs OT PETYJSIUH OCMOTHYECKOTrO
JIABJICHUS. B TIOBPEXKICHHBIX TKAHSIX W KIETKaX, 0O0pa3oBaHHS KOHBIOTATOB CO MHOTHUMH
KCEeHOOMOTHKAMH 1 JI0 PETyISIMN KaJbIMEeBOr0 anTeka B MUTOXOHAPHX. B HacTosmielt pabore
HCCIIEIOBAHO aHTHUTOKCHYIECKOE JICHCTBUE TaypHHa NPOTHUB sifa TIOP3bI KaBKa3CKOW M M3Y4EHBI
MEXaHM3MBI, JIe)Kalllie B OCHOBE AHTHAOT-d(eKTa TaypHHa IO CMATYCHHIO ITOPaXKAIOIIETO
JIEWCTBHSI KOMITOHEHTOB sma. B pabore wu3ydeHB 3((GEKTHI HSK30r€HHOr0 TaypHHA IIPH
TOKCHYECKOM JICHCTBUM BHYTPHOPIONIMHHO BBEAEHHOTO sa TIOP3BI, onpeneneH auamnazoH (50-
200mr/kr Macchel MbITel pu B/6 BBegeHuH sina B 03¢ 2,5 JI/1s) u onTUManbHas 103a TaypuHa
JUTSL TIOydYeHus] aHTUTOKcHdeckoro nericrust (100mr/kr). ITokazana BbICOKast 3(EKTHBHOCTD
taypuHa (33,4% ocnabnenue J1/]sy) mpoTuB sima TOP36I (TEMOTPOITHOTO THIIA) IO CPABHEHHUIO C
SIIOM KOOpBI cpenHeasnaTckoil (HeliporporHoro Tuma). CKpHHHUHT psifa (QHU3HOIOTMYECKH H
(apMaKoJIOTHUECKM aKTHBHBIX NPErapaToB IO W3YYCHHWIO BO3MOXKHONH aHTHTOKCHYECKOH
aKTHBHOCTH CyIb(OTpyNIbl TaypuHA, TIE OINpeAesieHa aHTHUTOKCHYECKass aKTHBHOCTD
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TaypMHOBOTO KOHBIOTATa IMC-TPaHC-PETHHANS, TaBpOXoJaTa, IOACIICynbdara, cyndarmnia,
cynb(ara HATPHUA W M JKEJTYM TIOP3bI TIOKa3aJl YHUKAIBHOCTh TAYPHHOBOM CHCTEMBI CYIb(O- U
aMUHOTPYIITBI YIS TIPOSIBIICHHUST CBOWCTB aHTHIOTA. YUHTHIBas TO OOCTOSITENBCTBO, YTO ST
TIOpP3bI  00JIaJiaeT SPKO BBIPAKCHHBIMH T'EMOPPArMYeCKUMH  CBOWCTBAMH, IPOBEICHO
WCCIICIOBAHUE TIOBPEXKICHUN MUKPOIMPKYIATOPHOTO pyclia Mosra Kpbic. CpaBHHUTENBHOE
TUCTOXMMHUYECKOE HCCICIOBAaHUE CO CIEIM(PHICCKAM OKpaIllMBaHWEM KaNMJUIIPOB TOJOBHOTO
Mo3ra KpBIC TIPH ISHCTBHUM psAna s1oB (TIop3a, rajatoka Paccena, koOpa cpeqHeasnaTckas, maena
MEIOHOCHAs) TIOKa3ajlo0 dYTO IMOBPEXICHWsS, KOTOphIE CBA3aHBI HETOCPEACTBEHHO C
TeMOpPParmyeCKUMH BIIUSHHUSMHU CHIIFHEE BCETO BBIPKEHBI TPU JCHCTBUH sa TIOP3bI, U UTO
MTOBPEKCHUS MUKPOIMPKYJIATOPHOTO PyClia CTBOJIAa MO3ra MacCHBHEE, YeM MOBPEKICHHUS
KaIMULIPOB  KOPKOBBIX CTPYKTYp MO3KEUKA, THIIOKAMITA W KOPBHl TOJOBHOTO MO3Ta.
[Nomy4yennbie TaHHBIE C MCHOIB30BAaHMEM TaypHHA ITOKA3ald, YTO TaypHH 00JIalaeT XOPOIIOo
BEIPOKCHHBIMH ~ aHTHONPOTEKTOPHBIMHE ~ CBOMCTBaMM M OCNAbIsIeT  cOCyAopa3pyIaronee
neiictBue sma. ['MCTOXMMHYECKOE HCCIICIOBaHUE TOBPEXKICHH HE(PPOHOB B TOYKAX MpPHU
JIEHCTBUY $1/1a TIOP3bI BBISIBIIIO TIOBPEKICHUS KarCyiibl boyMeHa py OTHOCHTEIIEHO WHTAaKTHOM
MaJIBITUTHEBOM KITYOOYKE W YMEHBIICHHUE KOJIMYECTBA MOBPEKACHUIN NP METUKAIINU TaypHHA.
MaxkpOoCKOIUIeCKUME HCCIICOBAHUSMHE 110 00pa30BaHUIO 0YaroB TeMaTOM M TeMOPParuIecKoro
MOBPEKIACHUS TKAaHU TPH BHYTPUKO)KHOM BBEJCHUU fa W s/a C TAaypUHOM IIONY4CHO
CBUJICTEIILCTBO O TOM, YTO TAYPHH BBIKA3BIBACT, HAPSIY C aHTHONPOTCKTOPHBIMU CBOMCTBAMH,
TaKKe W aHTHKOATYISAIMOHHBIN 3(QQEKT, YTO OUYeHb BAXKHO JUIT IIOCIEIYIOIIETO
PeadMINTAIOHHOTO dTama Iocie mopakeHus sitoM. CyMMapHOe yBEJIMUCHHE TIOBEPXHOCTH U
o0beMa reMaToM HECOMHEHHO O0JIer4aeT MX paccachlBaHHE M YCKOPSIET BOCCTAHOBIICHHE TKaHU.
HccnenmoBanneM NEWCTBUSL OTACTBHBIX (pakimmii sima W cepuedl SKCIEePHMEHTOB in Vitro
YCT@HOBJICHO, YTO  MEXaHW3M aHTHUTOKCHYECKOTO JICHCTBUS TaypuHA HAmpaBlIeH MPOTHB
pa3pyIiapmero JAeHCTBHS €T0 INIABHON MHUIIICHH - TEMOPParuiaeckoro KOMIIOHEHTA sifia TIOP3bI —
MeTaJutonpoTenHassl P1l, v B 3aKiIroueHNH paOOTHI MPHUBEJICHA CXeMa BO3MOXKHBIX MEXaHHU3MOB
AHTUTOKCUYECKOTO JICHCTBUS TaypuHa, M oOcyxkmaeTcs (akT, mouyemMy Te OONBIIUE O3B
TaypriHA, KOTOPHIE B HOPME TNPOSBISIFOT IOJOXKUTEIBHBIN 3(QEKT s MHOTHX (QYHKIUN
OpraHu3Ma, TpU JEHCTBUU sa SBIAIOTCS (HaKTOPOM, YCYT'yOISIOIIAM €ro TOKCHYHOCTb.
MexaHU3M JEHCTBUS TaypuHA MOXKET OBITh PEaTM30BaH Yepe3 HHTHOWPOBAHUE aKTUBHOCTH Zn-
coneprkarnieil Ca-3aBHCHMOI HIONENITHIA3HE (MeTamutonporeasa P1). Jlomyckaercs mepcreKTHBa
WCTIOJIb30BaHUS TaypWHA B KA4eCTBE JOBPAayeOHOTO CpPEICTBA MPH yKycaX THOP3bI, MOCKOIBKY
TaypuH aOCOJIOTHO HE WMEET AICPTHYECKOro JICHCTBUS W SBISIETCS BEChMa JIOCTYITHBIM
mpenapaTtoM. TaypWH 3apeTMCTPHPOBAH Kak JICKAPCTBEHHOE CPEJICTBO W MOXET OBITh
WCIIOJIE30BaH B peXXHUME “HOBasi 001aCTh MPUMEHEHHUS H3BECTHOTO Tperapara’.
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DARBINYAN ANNA

“MECHANISMS OF TAURINE ANTITOXIC ACTION AGAINST
LEVANTINE VIPER VENOM”

SUMMARY

The bite of venomous snakes often had serious consequences, up to the death. Snake bites are
dangerous not only for natives of the tropical countries, but also for developed countries. In the
Transcaucasus most common venomous snakes are viperidaes, and the most dangerous of these
is the Levantine Viper (Macrovipera lebetina obtusa). Levantine Viper subspecies found in
North Africa, (M. L transmediterranea), Central Asia (M.l. turanica) etc., are also very
dangerous and their venoms have different composition that requires special consideration of
their components of each subspecies. In severe cases, there may be a viper bites shock due to the
development of heart failure, pathological processes in the liver and kidneys, thrombosis and
cerebral tissues due to the development of disseminated intravascular blood coagulation
syndrome and hemorrhagic lesions in the region of the bite and throughout the body, including
the central nervous system. Application of specific serum immunological treatment is often
difficult due to special conditions of storage and treatment, expensive cost and allergy reaction
(e.g.”Antigyurzin”). However, many drugs of nonspecific action also have side effects, for
example, heparin treated versus the hemorrhagic venoms leads to the strongest bleeding, shock
doses of hormonal drugs have shifted the metabolic accents. So it is reasonable that, in recent
years, the attention of many researchers has attracted by free nonprotein sulfonic amino acid
taurine as physiologically active substance with highly expressed antitoxic effect. It is well
known multifunctional role of taurine in the body, ranging from regulation of osmotic pressure in
the damaged tissues and cells, formation of conjugates with many xenobiotics and up to
regulation of calcium uptake in mitochondria. In the present work it was investigated antitoxic
effect of taurine against Caucasian Levantine viper venom and studied the mechanisms
underlying the antidote-effect of taurine of reducing the lethality of venom components. In the
studied effects of exogenic taurine on toxic action of intraperitoneally injected viper venom, it
was defined range (i/p injection of taurine 50-200 mg/kg in mice and venom in dose of 2.5
LDs) and the optimal dose of taurine to gain maximal antitoxic actions (100 mg/kg). The high
effectiveness of taurine (33.4% weakening of the LDsj) against viper venom (haemothrope type)
in spite of the Central Asian Cobra venom (neurothrope type) was established. Screening of a
cluster of physiologically and pharmacologically active drugs to explore the possible antitoxic
activity of taurine, related to sulphonic group was carried out, where was determined antitoxic
activity of taurine conjugates with cis-trans-retinal, taurocholate, dodecilsulfate, sulfacilum,
sodium sulphate and viper bile and was shown the uniqueness of taurine with its structure
containing sulphonic and NH, groups to have antidot properties. Taking into account the fact
that viper venom has pronounced haemorrhagic properties, the research of damages of rat brain
microcirculatory bed was carried out. Comparative histochemical study with specific staining of
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brain capillaries of rats under the action of different venoms (Viper, Cobra, Russell's viper,
honey) showed that the injuries that are associated directly with haemorrhagic effects were most
pronounced in case of viper venom action and the damages in brain stem microcirculatory bed
were more massive than capillary damages of cortical structures of cerebellum, hippocampus
and neocortex. The data obtained with treatment of taurine has shown that taurine has a
pronounced angioprotective properties and weakens the vessel damaging effect of the Levantine
viper venom. Histochemical study of kidney nephrons damages under the action of viper venom
revealed injured Bowman's capsules with relatively intact Malpighian corpuscles and reduction
of damaged capsules in case of taurine treatment. Research of hemorrhage and hemorrhagic
damaged tissue when taurine was injected with venom have shown taurine additional properties
as anticlotting agent, which is very important for later rehabilitation phase after the
envenomation stage. The total increase in surface area and volume of hematoma undoubtedly
facilitates the absorption and accelerates the regeneration of tissue. A study of the individual
fractions of venom and a series of in vitro experiments determined that the mechanism of
antitoxic effect of taurine against destructive hemorrhagic component targets the main enzymes
of venom - metzinkins, i.e. Metalloproteinase P1, and the conclusion of the work is a diagram of
the possible mechanisms of antitoxic effect of taurine and discusses why those large doses of
taurine, which normally have a positive effect for many body functions, under the action of the
venom became a factor, aggravating its toxicity. The mechanism of action of taurine can be
implemented through inhibition of the activity of Zn-containing Ca-dependent endopeptidases
(metalloprotease P1). There is a perspective to use taurine as a pre-medical remedy versus viper
bites because taurine has absolutely no allergic effect and is very affordable product. Taurine is
registered as a medicine and can be used in new applications of well-known remedy.
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