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uchuusSuuvLh cLACULNR LUULrUghre

Chnwgnuiniejut wpnhwlwunpyniup. Swyp hwunhuwund £ nipg wnnngwwwhwywu hhduwfuunhp wdpnng
wtuwphnuw:  Unnnowwwhnigjuu  hwdwouwphwht jugdwlbpynigiwu b <hjwunnipniutbph ybpwhuldwi
hwdwtuwphwiht YEumpnup nwpbywt hwedbndnyenivubph hwdwdwiu wpfuwphnd jnipwpwtgnip 5-pn dwpn
wdbu op ggnul & unip, huy jnipwpwtginn 10-pnp’ ppnuply gwy: 2022 pqwlwuh wdywiubpnd UUL puwlsnuygyut
30 %-p wwnwwnw k fupnupy gwdhg, Jwutwynpuwwbu' hnnwgwdbnhg b dboph gwiyhg: Swyu wju wnwyby
hwéwfu hwunhwynn wiunwuwut k, nph wwwawnny dwpnhl nhdnd Gd pdoyh, pun npnd, pun yhdwlwgpulwu
wnyjwiutiph, wju whunwuowuh hwdwn hwjwuwpwwbu fungbh Gu pninp wphpwiht, ubinwlwu b ERUhY fudpbpp
(World Health Statistics 2022; Michaela R. et al. 2019-2021): (¢tl gwdp hwunhuwunw k£ opquuhqunu pupwgnn
wwppbp wweninghly Jhéwlubph Jbpwpbpjw] twhuwggnpwgunn  wqnuiowt, uwlwju owwn hwbwlu pnil
hhjwunnyejwu pnidgnuwihg hbnn k| gudp sh wugunwd, wjupupt' gwyp wugwwngnd £ hp ulgptwnpniphg b
nwnund wnwusdht wnnnowwu fuunhp hphjwinh hwdwp: Swyp np9 pwgwuwlwu wunpwnwpd b ninbund ng
dhwju hhjwunh wnnnowlwu yhéwyh gniguuhoubiph, wy twb hngblwu U hngGpwtwywu Jhéwyh Jpw: By
npwtiu hGwbwup pbpnwd b wiwoluwwmniuwynygwu W uppbup, fwwbu wanbing Yuwuph npwyh ypw: Nwnp,
huspwt £ np gwywqquiniunyeiniup YEuuwwu Yuplbnp tywtwlnyegniu niibbw YEunwupubph b dwpnluwg
gnunlidwu hwdwp, wjunwdbuwjuhy Gplupwnlb guyugquiniungeniup Ywd npw ppnuply punyep Ywpnn £
hwwwpryniuwytinn wgnb) hhywunh Juwppwqgsh b hngbhniquwu yhéwyh gpw:

Lbpywjnwu  gnjnyggnit mubt pwqdwehy gwdwqpynn  nbnudhongubp, npnup  jwjunpbu Yhpwnynud  Gu
Yihupulwu wypwynphluynwd, vwlwiy npuip nubt dh owpp pbpnyegniutbp b Ynnduwlh wqnbgnieyniuubp:
Uwutwynpwwbu, owhnhnuwiht  gwywgpynnubipp, pwgh Yuwhudwdnieniuhg, Ywpnn U wnwowgub) uwl
thnpywwnipiniu, upunfuwnung, thutunid, dywutbph Yweyws, suswhbnanyeniu, upunp Ywug b wyu (McDonald J.,
2005): Yhupywlwu hGnwgnunyeniuubph wpryniupnud wwwgnigywd £, np ng unbipnhnwiht hwlwpnppnpwihu
ntnwdheongubiph Gplwp punnudwu wwpwguwind  hhjwunubph dnin b hwpn Gu quihu wnbunwdnpuwht
hwidwlwpgh fuwugqupnuiubn, punnwy dhusl unwdnpuh b twutbpyne dwntyw wnhph fungbiph wnwewgnu: huly
unbpnhnwihtt punyph  nbnwdhongubph  punninwdp nintygynd £ hdniiwght hwdwlwpgh L
Ujniewthnfuwuwynygwy fuwugupniutipny (Harirforoosh H. et al. 2013): Wn huly wwwéwnny nn9 wyfuwphnui
owpniwwyynd b wpnpwlywy  Juw] wnwdbp wudunwig, Juiudwdnygnit - swnwewgunn U wpryniwybn
gwywqgnynn ninwdhong unbndtniu ninnduwd hGunmwgnuinnyniutibpp:

Puwlwu  nbunipuutipp hwlhwgwywhtu L hwlwpnppnpwiht nbnwdhongutiph uwnbnddwu  hhduwlwu
Uwfuwujnebnu  Gu:  <wlwunghgbwwhl nbnwdhengubiph  huwpwynp  pbluwdnth  npnunwiubpp  pbipnud Bu
bpUunpnwwlwu  nbuniputbph W $Swniiwgh  wwppbp  ubipluyugnighsubph  pnyubiph  ulyphupugh: Ophtwl’
Ywuwphunhnubpp  hpduwlwund  unwgynud U hunjulwu Ywubithhg, dnpbhup’ puwpbp Yulwshg, huy
uwihghjwpeen'  wuwhphth  Uwfuwnep,  ninGuwqghubph  Yenuhg:  Unghgbwwhly L hwlwunghgbunhy
hwdwlwpgbph thnfuwgnbignigju bW npwg ypw wwpptip Eygngbt gudwgplnn dhgngubiph - wanbignipjut
nnwiuwuhpdwt hwdwp Ybpght dwdwuwlubpu whnhynpbu Yhpwnyn Gu twlb YeunwuwYut pnyubn: <wjnuhp
£, np unipltivnw swihwpwduh Yhpwndwu nbwpnwd Ynppwubph dh 2wpp wbuwlubph pnyubpp gnigupbpnd bu
gwywqgnlynn wgnbgnipjniu:

Unp nbnwdhengubiph untinddwut ninnyusd ghwnwlwu hbnwgnunyeniuutipnud swn wpnhwlwu nbuntug b uwl
hwdwlygywd wwinpwuwnniyubph unwgnuip, npnup hpbiug dbe ubpwnnut Bu dahhg wybh whnhy pwnwnphsubn’
dhwdwdwuwly wwwhnybting nbnh wanbigniygjwt dh pwup dbluwuhqdutph qniqwhtin wlnhdwgnd: Pwgh win,
dp pwth wlwhy punuinphsh hwdwhgdwt wwpwgunu upbih £ uduqbgut) wnwudht whnhy pwnwnphsutiph
swihwpwdhuubpp' npuund huYy Ypdwwnbing huwpwynp Ynnduwlh wgnbgnygyiniuubipp: Nwiwnh, hwiwgwywiht
wwwpwuwnthyh  dowyndp, npp sh wwpniiwlh  wjuyhuh  unyebp,  puswhuphp G dnpbhup Yuwd
wbwnpwhhnpnywuwphunp (dnpdhup b SEuwunmpbuwght fudph wy wiwphnubpp pbpnd GU Yuiujwdnigywu
wnwowguwl, suswnwlwu fuunhpubph, upwph W wnhubph woluwwwuph fuwpwpdwu, huy Ywuwphunhnubpp,
npnup wannu Gu CB1 nhgbwwnpubph dpw, Yupnn Gu hwugbgub) puyadwdnyput b hngbljwu gbnnuutiph)
swihwqwug wpnhwlwu b dwdwuwlwyhg pdoynpjut pwgdwphy nnpnubph hwdwn: fvhun wpnhwywtu
dowlyt gwdwgpynn nbnwunye, npp sh niubuw wpnwhwundwd Ynnduwlhh  wgnbgnigniuutip  opguwuhquh
Unipwinnfuwuwlwihu,  opqwuwlwu L duwynp  gnpdwnnypubiph Jpw:  Wnwhuh  nbnwdhongh
wuhpwdbtionnigniup w uuwd nuwgqdwlwiu Jhpwpnidnipniuhg (Juwujwdpubp, winwdwhwwnnuiubp b owu)
dhtgl wwihwwnhy pdoynueinit (pwngltinny hhywunubph Ywtph npwlh punbjuynud b wyjb):



Wuwhuny, wwppbp punyeh L  hunbuuhynipqwt  gwdbph  pniddwt  hwdwp  wuhpwdton  Gu wybh
prhpwhuwynpywd wanbigniypjudp ninudhongubp, npnup Yniubuwu wpwg b nbwywu gudwgpynn wgnbgnigniu:
Fuhunn wpnhwlwu £ wowowplb twb unyt pwnunpwlwugdnyd nbnudhongp' wwppbip nbnwalbpnyg, npnughg
jntpwpwsinipp Ynwbuw hp Yhpwndwt ninpup b wnwybijnuyeyntun:

Chnwgnunuljwu wouwwnwiph twywwwlo § unwiuw] odh pnyu (Unppwih WHwd gynipquih) b futwdwnlp
Grbpwinin wwpniwwynn hwdwlgywsd wywwpwuwnniy, npu odindwd Yihuh wpnwhwjndwsd hwhuwguwdwiht b
hwywpnppnpwht wgnbgnuejwdp U wanbiny opquuhquh unghgbwuhly hwdwlwnpgh Gpynt wniwppbin ninhubiph
Ypw' Yniobuw wnwybwgnyu gndwpwiht hwwgwywiht wpryniup:

Tywd uyuwnwlh hpwlwuwgdwt hwdwp wnwe Gu pwoyby htinlyw| juunhpubpp.

1. <bwnwgnwb] Ynppwubph wwppbp wbuwlutph W gnipquih punwyn b wpgbuyyws Sbpdunwhu
wlwhynipjudp pnyutiph hwywgwywihu b hwlwpnppnpwihu wgnbgnieniutbpp b hpwlwuwgut
hwdbdwunwlwu  Jbpndnyegini’ npnobing wdbtwwpryniowybn - hwuwgwlwiht - wgnbgnipwdp
odnywd pnyuh wpryntbwybn swihwpwdhup:

2. Uwnwgb] puwnpdwsd pnyup  (hunmwyn b wpgbuydws  dbpdbunwiht - wynhynejudp)  wwppbp
swithwpwdhuubph htwpwynp gwywnwowgunn wqnbgnieniup:

3. Unwuw|] hwywlwu Gnuwotuwphnd  Juwiph  wénn  fubuwdwnhy  unynpwywuh  Gebpwinin L
hpwywuwgub) puwnwnpulwgdh npwlwlwu b pwuwlwywu hbnwgnunnyeniu:

4.  <Lbwnwgnnb| hwjjwwu Gnuwgfuwphnd quyph wénn fubtlwdwnhly unynpulwiuh Gebpwininh wwpptp

swihwpwdhuubph  hwlwgwduwjhut b hwlwpnppnpwjht wgnbignginiuupp b hwdbdwnb

unwunwpu gwyjwgnynn nbinwdhengutinh wgnbgnieniuutiph htw:
Npnot| pninp hitnwgnnynn Wniebph wgndwt wdbtwwprynitwybn dwdwuwlwihu dhowwypbipp:

6. Cuwpyws pnyup b Gebpwininh wdbtwwpnyniiwybn swihwpwdhuubpny wwwnpwuwnb) pnyu-Gebipwnmn
hwidwygws wwwpwuwnny b gbpghupu  hwlwgwywht  wgnbgnyeniup  hwidbtidwnk] wnwudhu
wywnpy pwnunphsubiph hwwgwywihtu wanbignyeniutbph hbw:

7. Npnzt hwdwygyws wwwnpwuwniyh  wnpuhyniginiup, htwpwynp Ynnduwyh  wagnbigngniuubpp b
wwhwwudwu dwdlbwubnp:

8. Npnob| hwdwlgywsd wwuwpwuwnniyh wgndwt htwpwynp defuwthgqdubpp:

Uzfuwnwuph unpnypep.

1. Unwoht wuquwd, dhbunyu thnpdwpwpulwi wywjdwutbpnd hwdbdwnyb] G nwuwlwpgdwu wnwppbp
gdtinh wwwljwunn Ynppwubiph pnyutiph hwljwgwywihu wgnbignieniuubpp:

2. bpwlywtwgyty £ gnipquih enyuh wjt nhwwwagntp swihwpwdhtbph upphthug’ npnotiny enyuh
gwywjht  wanbgnigniuhg  ntwh  hwlwgwdwiht - wonbgnieqwt  thnthnfunipyniup”  Ywiudwd
swithwpwdhuubiphg:

3. Uswlyb) b wpwnuwgnyb b unp pwnunpuywgdng gwywgpynn punip, npp UGpwnnd £ wnbnuyw
Swadwu YEunwiuwlwu b pnuwlwu wlnhy pwnwnphsubn:

Gnpsuwljw  tpwuwlnyeymiup.  <bwnwgnunnpnutph dp dwup ppwlwuwgyty b nbnugnpdwlwu
Yuwqdwlbpwniejwu  dwutwygnipywdp, husp dedwgund b hGwnwgnunngegjwt wpryniwpubph Yhpwnwlwu W
wnbwnpwjuwgdwu hbnwulwpubpp: Uswlydb| E wnbnulwt hnwdphg hwjulwt wpnwnpwiph Gwjuwwnhw, husp
pny] Yuw ujwgbigul] Jbpouwlwlu  wpnwnpwuph hupuwpdbpp' funwwihbing unyebph uepypdwu hwdwp
huwpwynp [nghuwnply fuunhpubph wnwsewgnuwihg: Unwewnyynn wwwnpwuwnniyp Ywpnn § Yhpwnnyggniu niubtuw
pdoynigjwu wwppbp puwguywnubpnd, wn pynw nwqdwywu Jhpwpnidnigiut b dby, wju d&d wwhwuowny
YniuGuw huswbu ubpphu, wjuybu k) wpnwuwhdwuwy oniuynd, pwuh np sh wwpniwynud Yuwiujwdnyeniu
wnwowgunn dhwgnipniuutip:

Lpwunwpwlnpyniaubpp. Winbuwfunuwljwi wouwnmwuph hhduwlwu wpryniupubpp nywgndb) Gu 7 ghnwlwt
hnnjwdubpnud’ dhowgguihtu ghnwywu wwppbpwlwuubpnud:

Ujuwwmwuph thnp&wpynedp.

1. Upwinuwghp Ne 839 Y: <binhuwlubp' Updbeu Nuywuywu, Updbunithp Unnpndyuit, Uuuw “rwpphtjw,
Lhyw Muwpubnuu: Sphhp' << Uudwunwdp' hwlwpnppnpwiht bW gwdwgpynn punip, ubwwbdpbpp

o

18, 2023p.:

2. <wyytiwnt gbkynyg, The driving force of science: Neuroscience, Toxicology event. dwjhuh 26, 2023p.,
Gpluwu:

3. Shwwdnnny, International Conference on Biotechnology and Health 2020. hnywnbkdpbp 29-31, 2020p.,
Gpluwu



4.  Shwwdnnny, Young Scientists in Medicine and Biology. wwphy 18-19, 2019p., Unsh
5. Ghwwdnnny, The European Section of the International Society of Toxinology. utiwwnbdptp 22-26, 2018p.,
Bpluiwu
Uwmbuwhununiyejwt junnigjwdpp: Unbuwunuwlwt woluwmnwupp swpwnpyuws b hwdwlwngswihtu owpdwdph
131 koh Yypw L Yuqddwsd £ ubpwdniegniuhg, gpwlwu wluwnpyhg, hGnwgnnnyeyuu wpryniupbiphg b npwtg
plutiwpynudhg, Gagpuwlwgnyentuutphg (8 Yhwn) L gpuljwu gwulhg (172 hnnwd): Mwpniuwynid £ 46 gdwwwwunlybp b
ulwn, 1 wnynwwy:

qrULUL uuLury
Spwlwu wluwnpyh dby ubpluwjugdws £ gwdh Bywpnw-phghninghwywu b hngbpwuwlwu puljwinuip, gwyh
wnbuwlubpp, opquuhquph unghgbwunpy b hwlwunghgbiwywhl hwdwlwpgbpp: Leplujwgdwsd tu hwlwgwlduwiht
wgnbgnipywdp odndwsd Llgngbiu wyinhy dhwgniugniatbpp, win pynd’ gwdwgpynn nbnwdheongubipp, pnwwlwu
Swqiwu wywnhy dhwgnygniuubpp’ npwbu wninbughw gwywgpynnubp b Yeunwuwlwu pnayubph Yhpwnndp
pd2Unipuit Uk’ Ynyywupwt qynipquih b nwppbip whuwyh Ynppwbiph enytbinh guwywnwowgunn/guwyuanlnn
niiwlynipnitutibipp:

<6ESURNSNhE3UL L3NkELEN 64 UEFNILEN
Lhnwgnunigniutbpp Ywwwpdh b <& QUU L. W Oppbnt wudwu  dhghninghwjh  huunhuinnunp
«bhghninghwwtiu wywhy vnebiph qudwu, ubpunhbhlyugdw b unwunwpunwgdwu» Wpnpwwnnphwnd:
Onpdwpwpwlu Yeunwuhtubp L wynebp. Ybunwupubp. Pninp thnpdbipp hpwlwtwgyt) Gu «YEunwupubph
(wpnpwwnnp  fubwdph  ulygpniuptbphy  hwdwdwit' GYpnwwlwu  hwdwjupubph  funphpnh 2010 pYwlwup
ubwwbdpbph 22-h hpwhwughu (2010/63/EU), npp hwuwnwinyt] £ << UL Oppbint wudwu  $hghninghwjh
huunhwnunh  ghwnwlwu  funphpnh  Ynndhg  (wpdwuwgpwihu  dwdlwghp N4,  hwuwnwndwu  wduwphy'
22.07.2021):
Snipwpwusinip Yunwuh Gupwpyyb b dhwiu daYy hnpédwpwpwlwu dhowdunniegjw:
Lbnwgnunieniuutipp hpwlwugyb] Gu ubnwhwuniu wiphunu wnubinutiph (200£20g) L dyubiph (20+2q) Jpw:
Lhunwgnunnugniiubipp hpwlwuwgdb) Gu 66 thnpdwpwpwll fudpbph Jpw' jnipupwiugnipnd 6-12° Yheunwuh:
Lbnwgnunie)niuutiph pupwgpnd punhwun wndwdp ogunwgnpdyby Gu 402 YEunwuwlwy wnwuduywlyubn:
Snipqugh penyu. <& FUU L.U. Oppbint wujwt  dhghninghwih  htuwmhwnunnd YnyYuuyw - gynipquiiiph
Jdhfuwuhyulwi Ypdwu wpryniupnid unwgwd pnyup snpugybi b quyninuiwhtu snpugnighsnud® upihugbith pw,
-0.9 Jpu dupdwl wwydwuubpnu® dhtsk pynipinugnud b Yhpwnyb) hnwgnunnyeniuubiph pupwgpnid:
YUnppwubiph pnyubp. <Gwwgnwniegnuubph puepwgpend Yhpwnyty Gu 5 wbuwyh Ynppwubnh pnyutin (Naja naja
oxiana-NNO, Naja naja pallida-NNP, Naja naja kaouthia-NNK, Naja naja nigricincta-NNN, Ophiophagus Hannah-OH),
npnup &kinp BU ptipyb| ppwivhwlwt Lwwnnpuwt hpdwihg (Latoxan, France):
Lwjyuywu Gpuwptuwphnd Jujph wénn  futwdwnhly unynpwywuh Gebpwinin (OVEC). O. vulgare pnyup
hwlwpyt| £ dwnldwu nynud® Ybnuppnithph dwipg, ginun Qquindluwih wwpwdphg (dndh dwlwpnwlyhg 19304
pwpapnipiwi Ypw): Pnyuph Unyuwlwiwgnwu ppwlhwuwgyb b Gplwuh Mnwywu Pdojuljwt <wdwuwpwuh
dwpdwyngunghwih  wdphnunuw, huly pnyubph dnpubpp wwhdtp b hwuwubh B <wjwunwup FUU
Prnwwpwlnipjwl huunpwnunh htppwphnwnd, Jungbph tdnph hwdwpu £ ERE 191395: <nuiph winwelwjhu
Jpwdowynwu hpwlwuwgyb) b hwjwpwgpnishg wudhgwuwbiu htiunn' opguwwlwu b hwupwht fuwnuniprnubiph
hbnwgdwu, Ywgdwu b snpugdwu wbupny: OVEO-u uwwgyb) t pnwwhnuiph hhnn-pnpdwt wpyndpnud'
ognwgnndtiiny EO-5 «5l lab testing essential oils distiller» uwppwynpnudp:
Swnydwtu thnynud hwduwpywsé b hwdwwywunwufjuwt wnwotuwht dpwynd wugwsd fuulwdwnlh hnwpp (dwnhl,
wnbpl, gnnnit) dwupwgynud b wnbnunpdnd hhipn-papdwt uwppwynpdwt wmwpwih dbe (500g. jnipwpwtgnip
ubipptinunudp), wwyw wybugynud £ 1.5 onip, uwppp hGpdbnpy thwlyynd £ U dhwgynid: (dnpnudp inbnd £ 3 dwid:
Unwgdws bebpwninp hwjwpynd £ b wwhynd dnig wwpwih dbg' 4°C-nud: Gpbpwyninh  opwgpynidp
Ywinwpynid £ uwwinphnuwh unydwnp wuhhnpwunny:
Phdplwwnubip. A-Ywpwghtwup, DMSO-U, Tween80-np, SR144528-p L Uwnpunup &tinp Gu plipdb| Sigma-Aldrich-hg
(Sigma-Aldrich, St. Louis, MO): ®npébiph pupwgpnd Yhpwnwd duwgwd phdhluwwntubpp Gnbp Gu wlwhwnhy
dwpnnipjwu:
Uunwunwnwn nbnwdhengubip. Unppht («Up$wpdwghw» ®PL), uwwnphnwh dtnwdhgn (UWuwight, «Gplwu phd.
Swnd» gnpdwpw), nhyindbuwly twnphnud (Hhynptuwy, <Eindwnd, Utipphw, N011648/03), nhljinbtuwl puniy
(«PEwnnwp pdojwlwt ywnpwuwnijubph gnpdwpwu» PRPC, Phjwnnw):



Uwppwynpnudutip. Gpbpwininh unwgdwu hphnpnenpdwt uwppwynpnud (Genyond Machinery Industrial Group
Limited, China), «Swp phptin» (REX-C100, Golink, Bwwnuhw), Mitinhgdndtwinp (Ptm-Xn, Milton Innovations India
Pvt Ltd), dhghnuuwl (Digital Polygraph-physiograph, India), pH-dtinnp (PHS-25CW, BIOBASE):

Snpdwhtwgh  phuwn. dnpdwhuwht ptunp pny bt wwhu quwhwnb] unip W pnppnpwiht guiyp:
LUkunwuhubphu htiwnbh dwhu pwehlhg IPL ubpwnpyynud £ 0.024] 1-5 %-ng dnpdwhu b wudhowwbu gpwugynud £
rwpehlh ydtyhgbint Jwppwahdp' 45 pnwbubph pupwgpnut: Unweht thnyp wnbind £ 3-5 pnwyb b Yngynud | unip
thni, wju Yuwywd & npdwihuh tbpwpldwu wpryniupnd C-ujwpnuwebitph wywnhywgdwt hbwn: Unip thnyht
hwonpnnn 10-15 pnwbubph pupwgpnd guwywiht wwwnwuluwup gnpdtwuund pwgwlwinud £, wju thnyp
Ynsynd £ hwugunh thny Jwd hunbpdwgp: 15-20 pnwbhg ulund £ qupqwuw] guwyh Gplypnpn, pnppnpuwiht
thnyp, npp &gynd £ dhtusle 45-pn pnwbu: Wu  dhnynud dwiutiwlgnud Gu ubipnuintuhup,  hhuwnwdhp,
wpnuwinngwunhuubpp, ppwnhyhupup (Dubuisson D. and Dennis S. 1977):

Swp phpbtnh ptuwn. Swp pherbinh ptuwnp eyl E wiwhu npnok| Yaunwuphubph oipdwnhdwgyniunygjw 2Gdwiht
dudnuegniup’ gpwiugbing TRPV nbgbwwnpubph ubpgpwyqwdnyeyniup guwjwgnldwt defuwthgdnid (Bannon A. et
al. 2007): Uju phuwnh pupwgpntd Yrunwuhubpp wbnwiinfudnud 5u 55+2°C Yuyniu sbipdwunpGwuny denwnuuwu
rhetinh ypw b gpwugynud k YEunwunt wnwoht guwjwiwdwl Juppwghdp (guwny, pwrhlyubph wuunnud, pwynud,
pnsynnnul): Geb guwdwudwu Jwpp sh npubinpynud, www 30 Juwjplwuh pupwgpnd Yeunwuht whbwp £ hbnwgub|
wwp rhplinhg’ npwbugh Ytnpghtuhu hjnwywsptbinp skupwnlyyb inwgnighs Yuwuywsdplbiph:

LUwpwghuwuwjhtt pGumn. Ypdnnubiph dnin pwpbtiph wjnngh gpwugdwt nwpwédjwsd dbpnn k, in vivo pnppnpnidp
quwhwwbin hwdwp' h wwwwufuwu wwppbp gpgnhsubph: Mywpwghuwup 1.0 %-wung mwnypp (50 pl)
ubipwpyynwd k Yeunwunt htnbih pwehyh das (IPL): Ujwnnigh dwywip swiiynid b wytnhgdndbunp uwpph dhongny’
(Ptm-Xn, India) wudhowwbu ubpwpydwu wwhhu (T0), 1d, 2d, 4d¢ L 24d wug (Tn): Unynpwpuwp, wjnnigh
wnwybjwgnyu dwywp gpwugynd £ ubpwpynwihg 2 dwd wug: Snipwpwugnip Yeunwunt hwdwp unnighs b
hwunhuwunw hp TO wpdtpp (Otterness 1. et al 1988):

GC-MS hbwmwqnunipynin. Gpbpwjininh pwiuwlwu b npwlwlywu Jwugdp dbpndyb] £ «lwipuwybunwlwi
wuwutwpnidwuwtuhnwpwlu b pnwwuwthnwpwywt  jwpnpuwnnp Swnwjngejniubph Yeuwpnus - MAUY-nw:
Suquwiht ppndwwinngpwdhwih (GC) Ybpnidneyniut hpwlwuwgyb £ Bruker ququwiht ppndwwningpwdny (Bruker
450-GC; Bruker Corporation, Billerica, MA), npnid wbnunpdwd £ 60 J x 0.25 dd x 0.25 dyd OPTIMA-FFAP
wouwpwl  (Macherey-Nagel, Diiren, Sbpdwuhw): 2bpdwumpbwup  wwwwudty £ 40-hg  dhusk 220°C,
ulwuwynpdwt wpwgnieniup 3°C/pnwl, gninpshsh stipdwuwnh@wiup Bnby £ 220°C: <hjhnwdp (5.6 dwippnygyniu)
ogunwgnpdyby b npwbu Ypnn qug' 1 d/pnwybt hnuph wpwgnipiwdp: GC-U hwdwpdws | ik Hewlett-Packard 5972
ubiphwih quugwdwiht uwbYupndtnphwih (MS) ninblunnpny: MS gnpdwnuwlwiu wwpwdbnpbipp bnby BU* 70
t4d pnuwgdwl pnuip L 250°C hnuwiht wnpjniph shpdwuwnptwup: GC wonwpwlh dwupwpbnudwdnigyniupg
funwwthGnt  hwdwp  Gebpwjninp unupwgdly £ 1:50 dbpwunnul:  Unwgdwd whybiph  unyuwywlwgnuiu
hpwywuwgyby E NIST-2013 gpwnwpwuh indyuiubph hhdwu ypw (NIST Standard Reference Database 1A):
Snpuhpyninghwlwu hGwmwgnunpyniuubp.  Popbuuph  dbpnnng  htnwgnnynn  (ndnyph  LDso-h  npnadwu
wuhpwdtiom £ YJwqdb] Gupwihnpdwiht  YGunwupubph 5 fjundp,  jnipwpwignipnd - 6-wlwt  Yhunwuh:
Gupwthnpéwiht Yhunwupubph jnippupwignp hweonpn fudpht ubpwplynd £ bwiunpnhg hwjwuwpuwswih wénn
dhowluwipny hwonpn swihwpwdhup' 0,14}, IP: 24 dwd wug gpwugynud £ nne duwgwd/uwnlwd Yeunwuhubpp
pYwpwuwlp jnipwpwbsnip fudpnd: npdh wipryniupubiph dywlynwdp Yunnwpyb) B hwdwdwju PepGuup Ynndhg
wnwownpywd npwdwpwiuniygjwl, wju k, Geb Yunwuht uwwnyb] b ywwnpwunnihh guoép swhwpwduhg, www
Yuwwnlybp twl pwpép swihwpwduhg, U hwlwnwlyp, e ywwpwuwniyh pwpdp Ynugbunpwghwih ubpwpydwu
nbwpnd  YEunwuhu nne L duwgh, www gwdp swhwpwduh nbwpnd Lu nne Yduwp: Gubnd wu
wpwdwpwunieiniuhg, Pbptuup wnwownlb) £ hwodbp wwwnpwunniyh wdbtwgwdp swihwpwduhg dJwhwgwd
YEunwupubiph ehyp’ dhush wdkuwpwpdp swihwpwduhg uwnyws Yunwuhubpp phdp, huswbu Ywl hwayb) wju
ytunwupubph phyp, npnup nne Gu duwgb] wwwpwunniyh wdbtwdbEd  swhwpwduhg dhush wybih  phs
swithwpwdhuubpp (Wilbrandt W. 1952):

MLO-OVEO fuwnunipnnid MLO-h $nubnihywquihtt wymhynipywt npuwjwlwi quwhwwnmd. (Gwpd &yh
uyhwwynighg wnwudtwgywd nbinunight fuwnuynd £ pnudwinwihu pnidbbp (pH=7.4) 1:1 hwpwpbpwlygnipjwdp:
Fuwnunipnp  gynd £ thnpdwunpubph  dby, www wdbjugynd £ hbnwgnndnn  wwwnpwuwnnyp® 1:2000
hwpwpbpwygnipywdp: Unwgduws fuwnunipnp 30 pnwt huynipugynud £ 38 oC gpwjhu pwnupph pw: Ujunthbunl
thnpdwunpubpp wbnwiinfudnud Bu Brwgnn oph dbe' 15 pnwbiny: Ujunthbinle thnpdwunph wwpniuwlnugndup
wbnwihnfudb) £ wnwpyujwyhp wwwyph Jpw b pnyup $nudbnhywquihtt wynpdniypniup quwhwwnyb) b pun
ntnunigh wunwgdwu: et nbnungp sh dwluwpnyb), www pnyup wwhwwubp £ hp $nudbnihwwquiht
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gnigwpbipb £ 84.3 % guwywgpynid, wjuhuy unwunwnpun gujwgpynn wiwighup unyt thnynud wagnb
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MAPCEraH JIMNA MYLLETOBHA
UCCNELOBAHUE AHAJILTETUMECKOIO U NPOTUBOBOCHAMTENBLHOIO JENCTBUA KOMBUHUPOBAHHOIO
MPEMAPATA AJA KABKA3CKOW MNOP3bl U 3UPHOIO MACTIA AYLLIULbI

PE3IOME

Pabota noceslLieHa nony4eHnio n ucciefosaHnio 0b6e3bonuBaroLLEro U NPOTUBOBOCMANMTENBHOMO MNpernapara Ha OCHOBE
3MeuHoro Aga m acupHoro macna. Haweli 3apaueli 6bi10 u3yuntb obesbonuBarollee U MPOTUBOBOCMANUTENBHOE
LeWCTBME ANOB pasfNUYHbIX BMOOB KOOp W rtop3bl kaBKasckol (Macrovipera lebetina obtusa (MLO)), ¢ MHTaKTHOW U
MHrUMOMPOBAHHOW aKTMBHOCTBIO 3H3MMOB, a TaKMe OMpeAenuTb OnTUManbHble [A03bl AfOB €  MakCUManbHO
acpperTuBHBIM 0bezbonmearoum  acbcperTom. Bbino Takme nonydeHo 3achupHoe Macno [AUKOpacTyLiell [ayLuuupbl
0bbIKHOBEHHOI ApmaHckoro Haropbsa (Origanum vulgare, (OVEO)) n npoBefeHO KayeCcTBEHHOE W KONUYECTBEHHOE
uccneposaHue ero coctaea. MccneposaHo obesbonuearolee v NPOTMBOBOCMANUTENbHOE AEWCTBME pPasfiNMyYHbIX [03
OVEO n cpasHeno ¢ scpertamm cTaHaapTHbIx obesbonesatolumx npenapartos. Onpepenenbl Hanbonee achdpekTnBHDBIE
BpeMeHHble WHTepBabl BO3AEWCTBUA BCEX WCCnenyemblx BellecTB. [lpurotoBneH KOMOMHWPOBaHHBIA Npenapar C
aKTMBHbIMU KOMMOHeHTaMK Af/3cbupHoe macno ¢ Hambonee sdppekTMBHbIMK Jo3amn BbiOpaHHOro Afa n 3¢hUpHOro
Macna u cpaBHeHO ero obesbonuBarollee [eiCTBME C COOTBETCTBYIOLLUM JeWCTBUEM OTHAENbHbIX aKTUBHbIX
UHrpepneHToB. OnpepeneHa TOKCMYHOCTE KOMOMHUPOBaHHOrO Mpenaparta, ero HekoTopble NoboyHble 3thdeKTbI, CPOK
FOAHOCTU 1 BO3MOMHbIE MEXaHU3MbI AeiCTBUA.

Wccneposanua npoBefeHbl Ha Mblllax-anbOUHOCaX M Kpbicax nvHuu Buctap. Bbin nposepenbl chopmaniHosblil u
KapparvHaHoBblii TecTbl, TecTbl «[opAYell nnactuHbl», «OTKPLITOrO MONA» U TeCT Ha pasgpaseHue koxu. lNposeneHo
GC-MS wuccneposanne coctaea OVEOQ, onpepaenena tokenurocts JIA50 coctaea, a Take NCNONb30BaNOCh YCTPOICTBO
PhysioPac pna peructpauum yactor cepaeuHoro cokpaternuna (HCC) n gbixaHna. Boun uccnegosadbl obesbonusaroLue
acpheKTbl ALOB NATH pPasAnyHbIX BULOB KO6p U MLO ¢ MHTaKTHON U UHrMbMpoBaHHOI dhoconmnasHoN aKTUBHOCTBIO.
C nomowpto hopManMHOBOTO TecTa ObINo MOKasaHO, YTO CPeAu  WCMbITaHHbIX AJOB  KOOp, HaubonbLuwii
aHanbretuyeckuii adpcpekt - 55,8% u 50,1% cooTBeTCcTBEHHO - uMenn AAbl KOOpPbl KOPONEBCKOW W KpPAacHOIA.
Obesbonusarowmii acpcpet aga MITO coctaBun 64,1%, a 3a cuer GnokuposaHua dpocdonunasHol akTUBHOCTU AR,
yTpaTun aHanbretuyeckmnii acpcpekt Ha 60%.

ObesbonusatoLlee feiicTere pasnuuHbix 103 afa MLO Take uccnenosany ¢ NoMoLLbO hOpManMHOBOrO TecTa, 1 6bino
nokasaHo, 4Yto aHanbretudecknii adpcpekt aga (1/20 LDso, IP) cmenunca Ha HoumuenTueHblid acpchexT (LDso, IPL)
J,0303aBUCUMbIM 0Opa3oMm.

Takxe metogom GC-MS B pasHble BereTauMOHHbIE MEPUOAbI MPOBEAEHO KAYECTBEHHOE U  KOMMYECTBEHHOE
uccnenoBaHue cocTaBa pMpHOTO Macia Aylivubl, MpouspacTaloleli B AMKOM BuAe Ha ApMAHCKOM Haropee. B
pesynbTaTe WCCNEA0BaHWA BbIACHWIOCh, 4TO 3PMPHOE Macno, MONMyYeHHOEe W3 pacTeHWA, cobpaHHOro B nepuoj,
LBETEHUA, COAEPMMT MaKCUMAIbHOE KOnM4ecTso P-kapuocpunnera u P-kapuocpunnensnokenpa (8,18% un 13,36%
COOTBETCTBEHHO). [1o3TOMY 3ChMpPHOE Macno, NonyyeHHoe U3 pacTeHWs, cObpaHHOro B 3TOT Nepuog, bbiio BblbpaHo AnA
JanbHeiwmnx uccnefosanuii. C nomolpto cpopmanuHosoii Npobbl Obina onpegeneHa fosa adupHoro macna (4%),
obnapgatowian Hambonee acppekTUBHBIM 0besbonusatolnm achcpertom (84,3%).

U3 coueTaHua Hanbonee adpcpekTnBHBIX 0be3bonmsatowmnx ao3 Aga MO u admpHoro macna Aylwmnubl 06bIKHOBEHHOI
nonydeH kombuHuposaHHblii npenapat ap MLO/OVEO, obesbonueatowinero pAelicTBue KOTOPOrO WCCNEOBaHO B
chopmanuHoem Tecte u nokasaH 71,5% acpdpext obesbonueatoiiero peiicteua. [poTuBoBOCNanMTENnbHOE AeicTBUE AfA
MLO/npenapata OVEO wuccnenosanm ¢ NOMOLBIO KapparMHaHOBOTO TecTa. PesynbTaTbl Mokasanu, 4YTO YKasaHHbIH
npenapaT yMeHbLUW BOCTIANUTENBHbIN oTek Ha 29%.

JdpcpekTuBHoe obesbonuBatollee AeiicTBUe KOMOUHMPOBAHHOrO MNpenapata ObINo TakKe UCCNEOBAHO B 3aBUCHMOCTU
OT BpeMeHU npensaputenbHoli 06paboTku u Bbino nokasaHo, 4To Hambonee achchbeKTMBHAA aHanbreswa Habnoganacb
npw BHYTpubptownHHOM BBefeHum (IP) npenapata 3a 30 MuHYT B0 MHTpannaHTapHoit uHbekuum {IPL) chopmanuna.
Ouenka cpoka rogHoctn npenapata ag MLO/OVEO u Tokcukonormueckoe uccnepoBaHue rnokasanu, 4TO npenapar
3HAYNTENbHO TepAeT aHanbresupyrowmii acpcekt uvepes 3 mecAua NPUroTOBIEHWA, a AMArNasoH TepPaneBTUYECKOro
AeWCTBUA JOCTAaTONHO Y30K, NO3TOMY JanbHellune uccnefosaHua ObiiM NPOAOIKEHbl C Ma3eBON Bepcuell npenaparta.
Mpumenenne npenapata B Buae Masn obecneuuno obesbonusarowmii acpcpekt B 68,2% B hopmannHosom, n
yMeHbLLUEHUEe BOCNANNTENbHOro oTeka Ha 49% B KapparMHaHOBOM TecTax.
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BosmoHble mMexaHM3Mbl LEACTBMA Masu M3ydeHbl C WCMOb30OBAHMEM AHTArOHWUCTOB OMUATHBIX U KaHHAOMHOMAHbIX
peLenTopoB. AHTArOHWUCT OMMWAaTHbIX PELENTOPOB HANoKCOH ocnabnan obesbonusatoliee peiicteue masnm Ha 64%, a
MHBEPCHbIIA arOHUCT (aHTaroHUCT) KaHHabuHougHbIx peuentopos SR144528 ocnabnan obesbonueatolee pelicTene masn
Ha 73%, 4TO CBMAETENbCTBYET O COOTBETCTBYIOLULEH CTENeHM WX Y4acTUA B aHTMHOLMLENTMBHbIX MexaHusmax. C
nomoLbio Tecta «[opAYyeil NIacTUHbI» MOKa3aHo, YTO TepMOYYBCTBUTENbHbIE peuenTopbl TRPVI, KoTopble Takme
CMocobHbl TPAHCAYLMPOBaTh OONeBble pa3fpaXuTeni, He BOBEYEHbl B MEXaHU3M aHaNlbreTUYECKOro AeiCTBUA Masu.
AHanbresupyoLlee ¥ NpPOTUBOBOCNAIUTENBHOE AeHcTBUE KOMOMHMpPOBaHHOTO Npenapata (pacTeopa A uHbekumii (IP)
M Ma3n) TaKkKe CPaBHMBANOCH C JEUCTBUEM CTAHAAPTHBIX aHAIbre3NPYOLWUX U MPOTUBOBOCMA/MTENbHbIX MPEenapaTos n
MoKasano JOCTOBEepPHO bonee BbICOKYHO 3(hheKTUBHOCT.

BosmosHble noboyHble acbdpekTbl Masn UcciefoBanM C MOMOLLBIO TecTa Ha pasfpameHue Komu, Tecta «OTKpbITOro
nonAa» u npubopa PhysioPac. WccnegosaHna nokasanu, 4To masb He OKasblBaeT pa3fpamalollero W aniepriuveckoro
AelCTBMA Ha KOXY, HE BNMAET Ha JBUraTebHYI0 aKTUBHOCTD, a Takke Ha YCC 1 4acToTy AbIXaHUA y KUBOTHBIX.

PARSEGHYAN LILYA
INVESTIGATION OF THE ANALGESIC AND ANTI-INFLAMMATORY EFFECTS OF THE COMBINED PREPARATION
OF BLUNT-NOSED VIPER YENOM AND OREGANO ESSENTIAL OIL

SUMMARY

The work is dedicated to obtaining and researching an analgesic and anti-inflammatory preparation based on snake
venom and essential oil. Our task was to investigate the analgesic and anti-inflammatory effects of different species of
cobra and Blunt-nosed viper (Macrovipera lebetina obtusa, MLO) venoms with intact and inhibited enzyme activity and
to carry out a comparative analysis to determine the effective dose of the venom with the most effective analgesic
effect. To check the possible pain-modulating effect of different doses of the selected venom (with intact and inhibited
enzyme activity). To obtain the essential oil of oregano from Armenian highlands (Origanum vulgare, OVEO) and carry
out a qualitative and quantitative study of its composition. To investigate the analgesic and anti-inflammatory effects of
different doses of OVEO and to compare them with the effects of analgesic drugs standards. To determine the most
effective time intervals for the effects of all the investigated substances. To prepare a venom/essential oil combined
preparation with the most effective doses of the selected venom and essential oil and compare its analgesic effect with
the analgesic effects of individual active ingredients. To determine the toxicity of the combined preparation, some side
effects, shelf life, and possible mechanisms of action.

Studies were performed on albino mice and Wistar rats. The formalin test, carrageenan test, hot-plate test, open-field
test, skin irritation test, GC-MS, and toxicological research were carried out, and PhysioPac device was used.

The analgesic effects of five different species of cobras and MLO venoms with intact and phospholipase-blocked activity
were investigated. Using the formalin test, it was shown that among tested cobras’ venoms, the highest analgesic effect,
55.8% and 50.1%, respectively, had the venoms of the king and the red cobras. The analgesic effect of the venom of
the MLO was 64.1%, and due to the blocking of the phospholipase activity of the venom, it lost its analgesic effect by
60%.

The pain-inducing effect of different doses of Macrovipera lebetina obtusa venom was also investigated using the
formalin test, and it was shown that the venom's analgesic effect (1/20 LDso) changed to the nociceptive effect (LDso) in
a dose-dependent manner.

A qualitative and quantitative study of the composition of the essential oil of oregano, which grows wild in the Armenian
highlands, was also carried out using the GC-MS method in different vegetation periods. As a result of the study, it
became clear that the essential oil obtained from the plant collected during the blossoming period contained the
maximum amount of B-caryophyllene and B-caryophyllene epoxide (8. 18% and 13. 36%, respectively). Therefore, the
essential oil obtained from the plant collected during this period was selected for further research. Using the formalin
test, the dose of essential oil (4%) with the most effective analgesic effect (84.3%) was determined.

From the combination of the most effective analgesic doses of MLO venom and essential oil of oregano, we obtained a
combined MLO venom/OVEO preparation, whose analgesic effects were investigated by the formalin test, and 71.5%
effective analgesic effect was shown. The anti-inflammatory effects of MLO venom/OVEO preparation were investigated
by the carrageenan test. The results showed that mentioned preparation reduced the inflammatory swelling by 29%.

23



The effective analgesic effect of the combined preparation was also investigated depending on the time of interval of
the pretreatment and it was shown that the most effective analgesia was observed when the preparation was applied 30
minutes before formalin injection.

The evaluation of the shelf life of the MLO venom/OVEO preparation and the toxicological study showed that the
preparation significantly loses its analgesic effect after 3 months of preparation, and the range of toxic and therapeutic
ranges is quite narrow, so further studies were continued with the ointment version of the MLO venom/OVEO
preparation A study of the analgesic effects of the ointment showed a 68.2% effective analgesic effect using the
formalin test, and a 49% reduction in inflammatory edema by the ointment using the carrageenan test.

The possible mechanisms of action of the ointment have been studied using opiate and cannabinoid receptor
antagonists. The opiate receptor antagonist naloxone weakened the analgesic effect of the ointment by 64%, and the
cannabinoid receptor inverse agonist (antagonist) SR144528 weakened the ointment's analgesic effect by 73%, what
indicates the degree of their involvement in antinociceptive mechanisms. Using the hot plate test, it was shown that
thermo sensitive TRPV1 receptors, which also are able to transduce pain stimuli, are not involved in the mechanism of
the analgesic effect of the ointment.

The analgesic and anti-inflammatory effects of the combined preparation (solution of injection (IP) and ointment) were
also compared with those of standard analgesic and anti-inflammatory drugs and showed a significantly higher efficacy.
The possible side effects of the ointment were investigated using the skin irritation test, the open field test, and the
PhysioPac equipment. Research has shown that the ointment does not have any skin irritation or allergic effects, and
does not affect the animal's motor activity, heart, and respiratory rates.
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