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Puphupunuph nhnpulghnt gpuyuthutpp
Eptjuwitph Unwn

B.-L.Qupuptnyui®, U.9.Cmpnipjut™, ¢.Q. Uhwubyu™,
4.U.Chphywmu*

“Service d’'ORL Pédiatrique et de chirurgie de la face et du cou
AP-HP, Université de Paris
Hopital Necker — Enfants Malades
149 rue de Sévres — PARIS -France
“«lplpniip» FY, [Of} pudwiiiinilip
“«Lwhph» FY, LOf} pudwin/niip
CNEZ, LOMF hpjwbnnipinibabph wdphnt

Fuhiugh punkp. nhinpuljghnt gpuyuiuthljunp, npubunhdyubiug ontli-
wnwynpnid, mhdywbinuyjwunhlju, UNRS}

‘Ukpwénipniu

upjupwunuuph nknpuljghnt gqpuuthlubkpp (prg) wnwewunid
ki pUpjupunuuph ubpputhwugnithg htwnn nhyh dhohtt wjuteh
Junpny Ukpgpuntny pars tensa Yud pars flaccida:

Epkjuwubph Unn png hwdbdwwnwpwp hwdwj o hwinhynid b
Jwpnn ki wowewglky ppnihly dhohtt wlwlgh o puprugud pun-
EFunbwwnndwiny, npt nith Jhpwhwnwlju gnignid (uly.1):

Uju onhwnlikpp nwppbpnid &u phppnwnhtqhn] nkwptphg hpkug
wijuijuwwnbubhnipjudp b junnnipjut yuwnpwpugnidny (uly.2,3):

Png-h dnwn 5% -h dwdwbwl pniddwt puguljumnipjut nhupnid
wnwowinid L unjbunbtwwnndw, nptt pp qupqugdwt pupwugpnid
ubppwthwignid E dhohtt wmljutigh junnns b Jupnn E hwtqlgul) mknwu-
jhtu b ubkpququyjht pupnnipniuttph:

unjtunbwnndwt dwljpbuwghtt nhuljipunng £ & nith nuljnp-
ubph hunp pwjpwydwt Eplulh tbkpnid: Lpw Jubjuwwnbunidp, pugh
nuljpujhtt hwwpwlh pwpuynidhg, Yupnn b vwpuwhbih (hub] wyb
wuwngwnny, np nupusynd t nlyh tegmen tympani wnwougitym]
Uklhughn Jwd ninknh wpugbu, nhuh tkpphtt wjwie wpwewgitym]
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qluwywnnyn jud ubktuntbpw) Swipwjunipnil, tnythull whinw-
hwpbkny nhdwyhtt tywpnp, wnwewgutiny tupw wwpuyhs:

Ephninghw

Fng-h wnwowmgdwt whinwdhqhnnghwlwbt yuwnmdwnubpp pug-
dwqui G Zhdtwljutp ukypbnnp onhwnt E, npp Epphdt winwgwgtinid
E hunjbunbwnnduw: Ywplnp Ephnpnghwljut wuwwndwnutp Bt bwb
pUpjupwunuiph Jwpniguwdpuyhtt thnihnjumpmnitubpp, dwubwyn-
puwhbu upw pniugnidp lamina propria-h pwypwjdwi htwnbwtpny,
oh&nijuyhtt htnnijmd pwjpuynn Eughdubph wnjunipjut yuwndu-
mny: GUpjupunuiph wpwyk] thiupnit hwnydwsutp tu pars flaccida-u
(Shrapnell-h pwnuup) b pars tensa-h hkwht Jkphtt punwlniuht: Ut-
Swhwuwljubkph dnwn prg-n mnuljuyywsé Eu hhdtwwunid Shrapnell-h
punubph hwndwsnid, hul kpkjuwitph Unn’ hknht Yhpht punwlynd-
unid, npp punpnodws £ whwnndhwjut wpwbdtwhwnynipniuttpny:

Bng-h Lwywuwny gnpdnlikpt bt wknuyhtt b wwpuswopow-
twyhtt hudklghwbpp, ybipht ousninhubph whinmwhwpnidp, Ywnith
hwdwpinwihoh wnjuynipjniiup, phuph dEnpyuspn (uly.4):

Pugwuwljut gnpénuubpt i twb Ypluynn pwpwpwghtt unip
onhwnubpp, ppnuhjuljwt vhohtt wmjwmugwpnpplpn (nyy.5,6):

Zupnuh £ np poppnpuyht pipugpp b tyhntpdhuh Gkppadgab-
gnidli nikt ounbinthnpl] wqptgnipnit, nptt wnwyb] wpwq Jupnn k
qupqutu) kpkluwikph dnwn:

NEnpnunhdwywbtuy tyhgipdhuh poppnpnudp hwdwpdtp b jun-
(Eunbwwnniwnnghl, npp Jupnn b (hub] kpypoppught’ ghuljpunn-
quyht plwnpulghnt gpuywthlihg (0. 7):

njbunbwwnndwt jupnn £ twb (hul) ptwsht b hwminhymd E
Eptluwttph gpbpk 10%-h Udnwn Sutrngub opywihg, b hwdwhu tpwg
whwdibqnid onhwnukp skt toynid (ly.8,9):

Y huhyulwt whnnpnonid

Pnq wnwybk] hwdwh Eu tjuunynd Epupunb b hwdwje
Upluynn ubklptnnp omhwnttph dudwbwl, puyg npuip JYupnn bu
huwynbwpbpt] twl wunwhwlwh' junphpyunmpjui dudwbul
Junnnipjub hokgdwt jud wljwiughg pupwiwhnunipjut yuwnmdwnny:
Zupguqpnygp hhjwungh Juwd sunnh htwn tkpunnd b dwbpudwut
hhjwiunnipjut §jhuhjujut yqundnipniup, twpojhinid nupws unip

onhwnubpp, Juwujwsputpp Jud pnitupnuljph Yppupniduljut dhow-
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dnnipjniutbpp, hyybu twb wy ppnuhfuljuwt hhuwiunmpmnibubph
wnlunipjniup:

Ownuljnywhl] hbtnwgnuumpmnitip htwpwynpnipmnit £ wwhu
Sonk] prg-h wnbknuluynipinitp, npp juwnwpynd £ dwbpunhunwlh
Uhongny: Ullnitughtt oyunnhuyh Yhpwenidp httwpwynpnipni k|
pudbonid ndduwp hwuwtbjh hwnduwsubph nbuwbbjhnipjut hwdwp:
Zuljwnwl] wwbgh yhdwlyp Juplunp £ k], npnkn hwdwj tnyuybu
Jupnn L hwinhyl] wjpwnwhwpnid, npp pwbwlnipmnit Ynibbuw
pniddwt Enwbwlyp npnokjhu:

Uuhpwdbton E twlb hkwnwgnunt) phpp b hwpwlhg junnnsubpp,
nph wwpnnghwi jupnn L wujuulws hwinhuwtw) dhohtt wjugh
poppnpdwl Wuwngwn:

Mkwnp t hwoyh woll) twl pog-h wy swhwbhoubp huptwyk-
pulubqdny k, pt’ ny, wikpwhultyh” b, pt’ ns, nppught juynudibp
Jw't, pk ny:

01y Juounjupbih b ny  hiptwdkpuljubqjng - gpupuithubkpp
Juqunud ki twhwpunjbuntwnndughtt Jhdwly: Zhjuwinnipjui po-
pugpl wiujuwynit k, jupnn kE upugnid iy 10-20 % -h dnn tjunynid
E punpnipul wugnud’ nulphljubph snpuyh Juiwudbne wungwnn:
Ujuyhuh pupwgpp hwdwh swwn wykih witwent E pkjowtbph dnw,
tpptidut pwwnn wpwq phgpunwughwyny, npp wwhwbgnid L juhun
huljnnnipnit:

Qupowhnu otorrhea-h wnjumpniup junjkunbwnndwwnng hh-
Jutnnipyub ulhqpl tpypnpnughte hudptyghugh wikjugnidng: unjbu-
nbwnndwt bptluwibph dnn wpwowtmd k guujugws wnwphpnid:
Uyt tpyynnuwih k 15-20 % pntwyptpnid (uly.10):

Ownuljnyhwt hhpdtwwut wpwnnpnohs dkpnnu E: Uju htwpw-
Ynpnipnitt £ mwjhu hwynbwpbpbnt junjbunbuwnndw pupjupunub-
ph hkwnht Jtphtt dwunid pars tensa-h hwnywénid: Skyuljuynuip
Shrapnell-h pwnuiuph hwnjwénid tptluwubph dnnn wykh hwqdu-
nbky k:

Zwdwh poppnpiwll yuwwndwnny wnwowind L gputinijju-
ghwtbp, wnjhwukp, npntig wpwnipniup jupnn b pnqupll] wb-
gninnt hwwnwlp: Yw ppnuhl) unjbunbwnndwnngh wjuybu Ynydwsd

«qquhwluyhtt wnjhyh b
Lpwugnighy hbnmugnuunmipjniinbp

Uniphndbtnphy b pdybnwbundbnphl wjujubpp npytu nuljh
unwinupn htwpwynpnipjnitt i tmwjhu quwhwwnbnt junpnipjub
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Ynpniunnp: Uuhpwdtow E niubkuw) junnnipjut wpmyniupubpp btwpapwt
gutjugws Jhpwhwwnnipmnit (npt nituh pdojuhpuduputuwlut wow-
twlnipnit):

TYhwypbph dupnn dkbwdwutnipiniinid hwynbwpbpynd E dwyg-
twihnjuwighy Swupwjumipinit, npp hhdtwjuind juydws k jun-
nuywb nuljphlubph nphunpnijghuyh htin, vwluyb junpnipjut phplhw-
Jh hotgnidt nih Yhuhuljub tywbwlnipnil, pp weju b uyhw-
Jut Yynidubp pUpjupunuiph b uwjh, wuywinuljh dhol (myringo-
incudo-stapedopexie):

Uktuntipw) swipwjumpniip hwinhynud E hwqunby, npp
hiwpunp £ plnpnodud (huh twhunpn dhowdinnipnibbitph fud nw-
pws onhwnubkph pupnnipnitiubph htwn:

Blukn] tpkuwgh wwphphg U Jupnymipnibiiphg bpphdt w-
hpwdbown t {humd Junwply opiinhy hknwgqnunmpynibbp onnw-
Ynrunply Edhuhw b dwjuughtt hwpnigqus ynunbkughwubph unnignud,
nnp httwpwynpnipnit junw dogphwin npnotijnt junnnipjut obdp, puyg
vhwjt pupdp hwdwpwljutnipniuubph dudwbuly:

Png-h nhypnid punjkunbwwnndwih Juulwsény hwdwj wuhpw-
dtown L Juwnwplk] wiwboh wnnunphtiuhnndbnphw b dwquhuwntqn-
twuwghtt nnUngpubhw nhdniqhnt dkpnnny (UNRSY), npp poy) L wnw-
1hu hwjntwpkpt] ponppnpuyhtt ogwpuh nbnujuwugnidp b nwpwsdnidp,
unnuljut nuljphlutph nhunpnighwt, dwunnhnuy jnpohljubph we-
wnwhwpnudp, nhdwghtt wywpnh dbpjugnudp jud wpunwpht semi-
circular jwbwh puypwynudp:

UNSYH-u junwpynd b twl  hbudppwhunwuljub spewbnid’
dtwgnpruyht Eplinyputpp JEkpwhuljtnt b JEpugubint tyunwlyny:

Pmdnud

Png-h pnidnudp httwpwynp t Yntuubpjunhy b Jhpwpnidwuljub
Enwtwlutpny: Bpp qpuyuuhlp juynit b Jkpwhuyth b npybu jutnt
Juptih £ juntuwth ) Jhpupniduljutt vhpwdwnnipinihg:

Uhuytt pUpjupwunuuph b uwwh YJuynudubph wnluynipiniup
(myringo-incudopexy) yhpwhwwnnipjut gnignid sk: Ujnp nhupnid unyn-
pwpwp whunp Ehunqmpmb’ jmpupwisnin yhg wdhup Akl funw-
npbkp onnulnuyhw, pnidk] nhundwphtquuy hudbtlghwubpp: Spubunhd-
by onttnh nknunpmudt wppupugdws k, pp gpuyuithlp nuntnud
E ndJup Jhpwhulbih, hwnjuwbu tpk vhwtnid E oh&ntjuyhtt onhwnp:
Uy dadwtwjuopowth mbinnnipniut wntjuqi kY wwwph t (nly.10):

Uuhpwdbynnmpiub nhypnid juwnwpynid | wnkunnndhw: Luth
nn png-h htlnwqu qupgugnidp nddup k jutjwnbul], nknunpus
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onitiintt wmuhpwdbownnipyut ntwypnid Yunpkih E pnnubk] dh puth mwuph
wlipunute:

Cnitinuynpiwt b punjbunbwnndwitph hwdwhwljubnipyut
ujuquut dhol nplk Ynpbjjughw shuw: NEwnp k ok, np mpubunhd-
wuwiw) onttnh nbnunpnidt wbgniduwghtt binwuy E npp sh wgnnud
PRg-h htnnwqu qupqugdwi Ypu:

Yuynibmgmd Wyuundnid £ 40-50 %-h unw, upugmd 10-12%
nhyptpnud: Gpphidt png-u hwuqhgunid t uwhyh pujpwydwl, puyg
dunud E JEpwhuljiih b dwpnip, wyn phwypnid tnybybu wupunwnhp
Jhpwhwwnwlut gnignid shu (ul.12):

Uthpwdton E dhuyt wwppbpwpwp hulnnnipmnit, b dhuygh
Juunpwpugdut nhypmd wbwp L hpwljwbwugdh wnhdywinujuu-
nhljw: Yhpwhwnuljut gnignidubpt B

1.lunppujhtt jynidutpny nhwnpulighnt gpuuuhlukp

2. wdbkpwhulkih

3.ny huptiwdwpnynn

4 hudklhghwm

5.wpwq pupwugp

6.Awjtwhwnnpnhs junnnipjwi npunh wpjunipniu

7. nuljpuyhti puyypuynid

Qujuwhwnnpnhy Swiupwunipjniup ywbwlnd k np tjuql) k
junqujut nulphlutph owpdnibwynipinip, Jud wbtnh b niubkgh)
upwig pwjpwynudp, npt wpnbkt nwhdywinyuunhluwih gnignid k
(thul ud pug tnuwlny), (uly.13):

Yhpupnidwlut dkpnnp tipunpnud £ nbwnpuljghnt gpuutthljh
wpwwnnid dhohtt wjuwigh junppuyhtt whwwnndhwlwb junnigywsp-
Ukphg wnwlg tpulg Yuwukim: Thpuwhwnmpniihg Uk withu wpwg
npuiunhdyuwiw) onitnnuynpnudp Eppbdt byuunnd E Jhpwhw-
nwlwb wykih pupthwenn pupwgpht (uly.14):

Uju prg-p, npnup sniukt Jhpwhwunwlwb gnignid, whwnp E
huljtt Jkg wilhu wig ownnulnyhwih Jud onndhypnuynuhwih dw-
dwtwl): Bpt Jhpwpnidulut dhpwdwnnipniip juwuwpyt) k, huljn-
nnipjniult wthpwdbown k kg wdhup dkl Eplynt nupduw pupwugpnid, b
htnwquynid nwpht Ukl mbiqud wntduqt hhig nwpjw ptipwugpnid:

Oul] mhdywinyjuunhluyh dudwbwl juwwnwpynid E png-h
hbEnwgnud, npdwpunuuph Jepuljubqunid, b nknunpynid E tragus-hg
Jbpgpws tkpyunjuungws wdwnn (uly.14):

Shrapnell-h punubph wipugniup wupnwghp b pog-h Ypljugk-
1nig funtuwthbnt hwdwp: vnonp wnbkEjnwqubph nbwypnid Jupbkh k
wdpugul] pUpjupunuiph wdpnne dwlibpbup: Gpp qupquunmd k
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dwuwnnhnhwn, Jud bpp gqpuyutthji whginid t auditus-h dke nunbuym]
hunjEunbwnndw, withpudbywn L junwptk] wpdunuljut dwunnhyty-
wnnuhu:

Ephkjuwubph dnin whwp E hhok) npnp wnwbdtwhwinynipiniu-
utph dwuht, dwubwynpuwbtu ghduwghtt yyupph nknuunudp, npp
Jupnn E own wykh dwlbpbuwght (huk], pwt didwhwuwlubph dnw:
PUpjupunuuph Yyhkpuwluwigunidp owwnn Juplnp k, dwubwgbnubph
dbkbwdwutinipjutt Jupshpny wytt juunwpynid £ wwnuyhtt mputiu-
wwiunwwnh mknunpnidng (uly.16):

Uwhyh puypuwydwt phwypnid juwnwpynid E wypnphquynpnid
Jud wdwnuwjhtt hwppwljh ogrnugnpénid wuwhywiws wuywunuljh
dudwbtul): Uuyuwiunulh puwgulunipjut nhypnmid wnbknunpyniud k
wupnnowljut nuljpujhtt wpnptq TORP(Total Ossicular Reconstruction
Prothesis) mhwnwlihg:

Bpt twhuwwnbujwsd b Jhpwhwnwlwb Gphpnpy thny, Gpp jw
nkqhpniw] junjiunbtwnnduwgh phuly, wjt junwpynd £ 12-hg 18 wdhu
wlig b ubkpupnid E dhohtt wljwigh, dwuwnnhnw) funpohljutiph nbthghw b
ouhlninyjuuwnplju:

Bpiluwtbph gpkpt 10%-h dnn wpwewtnd Eu hkwnydhpwhw-
nwlwb duwgnppujhtt Gplnyputp: (Fknpuljghnt gqpuuhlubph nk-
ghnhdutph dwdwbwl (ntwyptph 10-hg 15% -p) dbwynpynud E unp
nhnpuyghnt gpuyuitihly, npp Yphtt bkppwthwugnud £ dhohtt wljutgh
hunnny:

Gapuljugmpinih

Png-h ks dwup ywwhwignid ki huljnnnipnil, bywuwnnn gnp-
dnuttph pnidnud, vwljuytt Yub ntwpkp, Epp tjuunynid t hhjuunnt-
plul quunpupugnid, b Jhdwlp pwpbjudynid E nhdywubnuyjuu-
wnhluwyhg htwnn:

Bpt prg-n unppuyht ki, b hwuwnwnyby | unjbunbwnndwi, pnt-
dnudp pugunwwbu yhpwpnidwlut b dwn whinnpnonidt onnulyn-
why quunidny hnyu E wwhu unwbw] pniddwt wydbih qwy wp-
nyniupubp:

Udthnthnid

Bnq-h wunnpnynidp Yihuthulwl E ownnulnuhly qutniung: bup-
twdwppynn Jkpwhuljijh nknpulghntt gpuyuuhlubph nhypnid wh-
bpwdton L hulnpnipimt kg wdhup dkly, tpk nunumd b pddw-
puybkpwhuljth, wmyw gnignidubph nhypnid Juunwpynd £ mputu-
nhdywbw] ontbnwynpnid: Zhgwinnipnitp Swpwgunn gnpdénuubph
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ntypnud (unppuyhli, wtytpwhulbih, ny huptwdwppynn, Ypluyng
hudbtghwtp, junnnipjut Ynpniuwn) gnigus £ mhdyuwinyjuunhlju
wgwnh wnitnnnpubuguitnuwnng - unjkunbwnndwh wewewgniup
b qupqugnuup, junquliwb nuphlutph Juwunidp b opngkti pupnni-
pintutpp uijulint tyuwnwlny:

LCipminjué F22.02.21

PerpakunoHHbie KapMaHbl 0apadaHHOMU
MEePEeNnoHKH y JAeTel

E.I'apadensin, A K. lllykypsn, I'.T". Anansan, KA. lllupunsn

PerpakironHbie kapMaHbl 0apabaHHOW MEPENOHKU CPEIHEr0 yXa Jiuar-
HOCTHPYIOTCS KIMHHYECKH — MPU OTOocKommmu. OUeHb YaCTO OHU BCTPEUAIOTCS Y
JIeTeld U MOTYT CTaTh MPUYUHON TSXKEJBIX OTOTEHHBIX OclokHeHui. Kaxapie 6
MeECSIeB HEOOXONM KOHTPOJIbh PETPAKIIMOHHBIX KaPMaHOB, CY>KHUBAIOLINXCS B
HIDKHUX OTAENax, KOTOPblE MOTYT CaMOCTOSTEIBHO BOCCTaHABIMBATHCS.
3aTpyaHUTEICH KOHTPOJIb Pa3BUTHSA BO3BPATHBIX KapMaHOB (3TO MOXET OBITh
BBISIBJICHO TPY HAIMYNH TPAHCTUMITAHAIBHOTO IITyHTa), 0OCOOEHHO MPHU CTOWKHX
cpenHux otutax. [IpuMeHeHne KO3eIKOBOTO XPsillla ¢ HAAXPAIIHUILIEH BO BpeMs
TUMITAHOTUIACTHKHU TIO3BOJISIET MPETOTBPATUTH 00pa30BaHUE XOJIECTEATOMBI U
PETHOHATBHBIX OCITOKHCHHM.

Retraction Pockets of the Tympanic Membrane in Children
E.Garabedian, A.K. Shukuryan, G.G. Ananyan, K.A. Shiroyan

Retraction pockets cavum tympani of the middle ear are diagnosed
clinically by otoscopy. They are very common in children and can cause severe
otogenic complications. Every 6 months, it is necessary to control the retraction
pockets, which narrow in the lower parts and which are restored on their own. It
is also difficult to control the development of recurrent pockets (this can be
detected in the presence of a transtympanic shunt), especially in cases of
persistent otitis media. The use of tragus cartilage with perichondrium during
tympanoplasty makes it possible to exclude the formation of cholesteatoma and
regional complications.
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Introduction

Type 1 diabetes mellitus (T1DM), one of the most common and serious
chronic diseases in children and adolescents, is increasing worldwide [9, 13].

An increasing amount of evidence highlights the critical role for the
adenosine system in regulation of glucose homeostasis, the pathophysiology of
diabetes mellitus, including both types T1IDM and T2DM, as well as the
associated complications [34].

Adenosine level undergoes regulation by rapid phosphorylation to AMP
by adenosine kinase and deamination to inosine by adenosine deaminase [2,12].

Adenosine deaminase (ADA, EC 3.5.4.4) is a key enzyme of the purine
salvage pathway catalyzing deamination of (deoxy)adenosine to (deoxy)inosine.
Playing an important role in regulation of adenosine concentration, ADA
participates in the development of immune system [21]. Its crucial role in
regulation of cellular immunity was shown by the severely decreased T and B cell
numbers in patients affected by genetic deficiency of ADA [8]. The enzyme is
required in the differentiation and proliferation of lymphocytes and mono-
cyte/macrophage system. In mammalian ADA presented by two genetically and
catalytically different isoformes — ADAL and ADA2. The gene of the more
widely studied ADA1, characterized with Km = 0.02 mM, is located on human
chromosome 20q¢.11.33. It exists in two molecular isoforms: a monopeptide of
molecular mass of 35-40 kDa and its 280-300 kDa complex with ADA-binding
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protein identical to the cluster of differentiation 26 (CD26). The latter is known as
a multifunctional enzyme dipeptidyl peptidase 1V (DPPIV). The ADA2 gene,
previously named cat eye syndrome chromosome region 1 (CECR1), coding the
poor studied isoenzyme ADA2 (molecular mass 110 kDa, characterized with Km
= 2 mM), is located on chromosome 22qg11.1. Ubiquitous ADA isoenzymes are
considered as suitable markers of cell-mediate immunity and have been used for
monitoring severe diseases associated with immune system disorders [6,10,29].

A number of reports are devoted to the studies of ADA in T2DM. An
increase in the ADA activity level of, which is mainly due to ADA2 isoform,
was observed in the blood plasma of diabetic patients compared to healthy
controls. In diabetes ADA activity correlated with the level of the glycated
hemoglobin (HbALc) and other clinical parameters. It has been reported that in
the majority of patients the elevated ADA2 but not ADAL activity decreased
following blood glucose control [23]. Total ADA activity correlates with
HbAlc, and ADAZ2 activity in patients with high HbAlc was found to be much
higher than that in patients with low HbA1c [25].

Despite of efforts made, there was slow progression in the T1DM
research over the years, and the pathogenesis of T1DM remains largely
unknown. The role of adenosine in regulating of T cell functions at onset of
T1DM is not completely understood. Moreover, the data on ADA studies in
children with TLDM are scarce and controversial.

In TIDM several genetic factors are associated with (3-cell autoimmunity
onset and clinical progression. A predisposition to T1DM in children was
studied depending on the alleles of the ADAL polymorphic gene, and variability
for different alleles of ADAL were shown [17]. Comparison of ADA2 activity
in the peripheral blood serum in healthy children and at different pediatric
inflammatory and immune-mediated diseases showed significant elevation in
the level of ADAZ2 activity in children with systemic juvenile idiopathic
arthritis, an autoimmune disease, complicated with macrophage activation
syndrome. As ADAZ2 isoenzyme is secreted mainly by monocytes/macrophages,
it was proposed as a marker of macrophage activation syndrome [27].

Our study showed differences in the activity of two ADA isoenzymes at
T1DM. The normative range of ADA2 activity in peripheral blood of healthy
pediatric population was established. We demonstrated specific sex- and
pubertal changes in the activity of the ADA1 isoform in the plasma of control
healthy subjects and patients with TIDM, regardless of their glycemic status,
the changes in which are mainly associated with the ADAZ2 isoform. Our
findings demonstrated the importance of alterations in the ADA activity in
T1DM. Therefore, testing of the ADA activity may be useful in assessing the
severity of the disease and the effectiveness of the therapy, helping in
developing new approaches to the prevention and treatment of autoimmune
diabetes.


https://en.wikipedia.org/wiki/Cluster_of_differentiation
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Material and Methods

Chemicals  Adenosine and erythro-9-(2-hydroxy-3-nonyl)adenine
(EHNA) were purchased from Sigma-Aldrich (St. Louis, MO, USA). The other
reagents were of high purity degree.

Patients The young subjects with TIDM and healthy subjects (ca-
se/control study) were patients at the Center «Muratsan» of the Yerevan State
Medical University (YSMU) after Mkhitar Heratsi, Department of Endocri-
nology. All subjects or their legal representatives gave their informed consent to
participate in the study in accordance with Good Clinical Practice (GCP)
standards and the WMA Declaration of Helsinki — Ethical Principles for
Medical Research Involving Human Subjects [35]. Patients with TLDM were
diagnosed according to guidelines of American Diabetes Association (ADA)
[7]. The study was approved by the Ethical Committee of the YSMU.

The study involved 59 patients (27 girls and 32 boys), in the age from 2
to 22 years with TIDM of different duration. Fifty four (54) sex and age
matched healthy volunteers (25 girls and 29 boys) were enrolled as controls.
Individuals with any kind of infection or inflammatory diseases, which lead to
increase in ADA, were excluded. The exclusion criteria were applied in the
macrovascular and microvascular (retinopathy, nephropathy) diseases, acute or
chronic liver, kidney or cardiac diseases, malignancy, arterial hypertension, and
pregnancy. The absence of macrovascular disease was controlled by the absence
of a cardiovascular event or procedure, angina, ischemic ECG abnormalities. At
the time of T1DM diagnosis at least two types of antibodies, associated with the
development of T1IDM, including the islet cell autoantibodies to insulin (ICA)
and the glutamic acid decarboxylase (GADA), were positive.

Procedures were performed at the Department of Endocrinology of
«Muratsan» university Hospital (Yerevan, Armenia). All patients received daily
insulin injections. The absence of microalbuminuria was controlled by
measurement of urinary albumin/creatinine ratio. All the participants were
examined early in the morning, fasted, having avoided caffeinated beverages,
cigarettes and strenuous exercise since the previous evening.

Isolation of peripheral blood plasma Freshly obtained venous blood was
drawn into 3.8% sodium citrate anticoagulant, dissolved in phosphate buffered
saline (1.15 mM NaCl, buffered with 0.02 M phosphate buffer, pH 7.4). After
centrifugation at 6000 rpm for 20 min at 4°C in the supernatant, plasma, free of
platelets, was obtained and immediately used in the assay.

Plasma HbAlc was measured at «Muratsan» Hospital clinical laboratory
by a latex turbidimetric assay and estimated as a percentage (%) [11].

ADA assay The total ADA activity in plasma was assessed by measuring
of ammonia, produced in the catalyzed reaction of adenosine deamination at
incubation at 37°C for 40 min of assay mixture, containing in 0.5 ml: 0.04 M K-
phosphate buffer, pH 7.0, 6 mM adenosine and an aliquot of a sample. The
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enzymatic reaction was stopped by addition per 1 ml of phenol-nitroprusside
and hypochlorite reagents [3]. The intensity of the developed color was
measured at 630 nm against blank with all the reagents, excluding adenosine.
The ammonia content was evaluated using ammonium sulfate as a standard. The
ADA activity was expressed as pumole of produced ammonia per 1 L of plasma
for 1 minute (U/L). ADA2 activity was obtained in identical experiment con-
ducted in the presence of 0.04 mM EHNA, a selective inhibitor of ADAL.
ADAL1 activity was calculated by subtracting ADA2 activity from the total
ADA activity. All samples were duplicated.

Statistical analysis The data were analyzed using GraphPad Prism
3 (GraphPad Prism Software Inc. San Diego, CA, USA) [26]. The results
were expressed as the mean (M) + standard error of the mean (SEM). The
non-parametric Mann—Whitney test was used for statistical analysis of
variables. Spearman’s correlation coefficient (r) assessed. The differen-
ces among groups considered as statistically significant when the two-
tailed P values were < 0.05.

Results and Discussion

The following groups of the patients with TLDM included in this study:
1) new-onset (NO), who was diagnosed with the first manifestation of diabetes
and the patients, who received insulin up to one year, an average of 0.5-0.6
year; 2) long term (LT), the patients with long-term T1DM, who received insu-

Table 1
Clinical data for children/preadolescents (subgroup I) with new-onset (NO) and long-
term (LT) type 1 diabetes mellitus and of healthy volunteers

\Variables NO LT Healthy
Number of subjects 18 7 22
Male/female 8/10 3/4 9/13
The first manifestation/up to a

lyear/Male//female 10/8//7/11

IAge (years), median (range) 7.4 [6.0-11.0] 8.4 [6.0-11.0] 8.5 [5.0-11.0]
IAge of debut (years), median

(range) 7.9[6.0-11.0] 5.9 [5.9-9.4]

Diabetes duration (years), median

(range) 0.6 [0.01-1.0] 2.3[1.2-5.0]

HbALC (% ), median (range) 9.0 [5.9-12.8] 7.3[5.0-9.4] 4.7 [4.0-5.3]
Cholesterol (mg/dL), median

(range) 169 [141-192] 175 [145-197] 155 [137-175]
Triglycerides (mg/dL), median

(range) 89 [71-105] 97 [72- 117] 79 [67-99]
Creatinine clearance (mL/min),

median (range) 115 [95-128] 113 [89-133] 117 [99-133]
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lin more than one year, an average of 5.3-5.9 years. Patients distributed into two
groups by sex: girls (G) and boys (B); and subgroups by age: (1) children and
preadolescents under 11 years old; (I1) adolescents and young adults over 11
years old. The information regarding the sex, age and treatment of TIDM for
the patients and healthy volunteers of subgroup | and Il presented in Tables 1
and 2, respectively. The data for sex- and age-matched healthy subgroups
compared.

Table 2
Clinical data of adolescents/young adults (subgroup I1) with new-onset (NO) and long-
term (LT) type 1 diabetes mellitus and healthy volunteers

Variables NO LT Healthy
Number of children 13 21 32
Male/female 8/5 14/7 19/13

The first manifestation/up to a

lyear/Male//female

14.3/13.9//8/5

IAge (years), median (range)

14.1 [12.0-20.0]

145 [12.2-21]

15.9 [12.0-23.0]

IAge of debut (years), median

(range) 13.9 [10.2-21.2] 9.3[3.0-13.0]

Diabetes duration (years),

median (range) 0.31]0.1-1.0] 5.4[1.5-12.0] -
HbALC (% ), median (range) 9.416.7-11.8] 9.1[5.7-13.7] 4.8[4.1-5.4]

Cholesterol (mg/dL), median
(range)

168 [ 141-193]

177 [143-199]

159 [133-179]

Triglycerides (mg/dL), median
(range)

Creatinine clearance (mL/min),
median (range)

85 [65-107] 92 [69-115] 81 [63-107]

113 [94-127] 111 [91-132] 116 [98-129]

The total activity of ADA and the activities of its isoenzymes ADAL and
ADAZ2 in the blood plasma of TIDM patients and healthy controls are presented
in Table 3 for the G, B and combined groups, separately for age groups | and I1.

The data in Table 3 show, that both the tADA and ADA2 activities in
T1DM patients (9.69+0.81 and 6.08+0.41U/L, respectively) were two times
higher than in healthy controls (4.98+0.4 and 3.0+0.29 U/L, respectively), p <
0.0001. The estimated increase of ADAL activity was about 1.5 times at values
of 2.78+0.38 in patients with TIDM vs 1.71+0.35 in the healthy controls. The
difference is statistically significant (p < 0.0232), but less pronounced.

The comparison of ADA activity in the sex groups (B and G) and age
subgroups (I and Il) showed the difference in ADA1 activity between B and G
in 11 subgroup for healthy control subjects. In the B group ADAL activity was
higher (2.74+0.55), than in the G group (1.32+0.36, p value is 0.0278). This
observation might be attributed to the differences of puberty of boys and girls in
this age subgroup.
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Table 3
Serum adenosine deaminase activity in patients and healthy volunteers
Subjects Num- Adenosine deaminase activity (U/L)
ber
Healthy volunteers tADA ADA1 ADA2
Total (boys and girls) 54 498 +0.4 1.71£0.35 3.0+£0.29
Boys 29 5.00 +0.44 2.44 +0.43 2.75+0.35
Children / preadolescents (1) 10 453+0.81 1.64 +0.38 3.02 +0.69
Adolescents / young adults 19 5.24 £0.77 2.84 £0.61 2.40£0.42
(1)
Girls 25 471 +0.54 1.53+£0.33 3.36 +0.44
Children / preadolescents 12 48+0.79 1.53+0.54 3.41 £ 0.63
Adolescents / young adults 13 4.62 £0.77 1.32+£0.36 3.36 £ 0.62

T1DM patients

Total (boys and girls) 59 9.69 £ 0.81*** | 278 +0.38* 6.08  0.41***
Boys 32 10.0 £ 1.04*** 3.60 + 0.59" 5.85 £ 0.81***
Children / preadolescents 10 10.0 + 1.5%** 3.82+0.74* | 6.13 +£1.19***
Adolescents / young adults 22 9.00 + 1.54*** | 3.43+0.90" 6.1+ 0.56%**
Girls 27 9.47 £ 0.66*** | 2.36 + 0.25* 6.85 £ 0.72***
Children / preadolescents 15 9.47 £ 0.94*** | 2,08+ 0.31° 7.18 £ 0.80***
Adolescents / young adults 12 8.77 £ 1.03*** 2.75+04* 5.89 £ 0.81***

Data are presented as mean = SEM and ***p < 0.0001, *p< 0.05, *p > 0.05 - between control and
patients with TIDM groups.

We did not observe regular differences of the tADA and ADA2 activity
levels between sex and age groups as well as between groups of TLDM patients
divided by the duration of the disease and treatment with insulin; as well as
between T1DM patients with and without ketoacidosis (data not shown).

Lee and colleagues [27] and Gao and colleagues [19] reported strong
correlation between tADA and ADAZ2 activities in the serum of healthy
individuals and patients with immune-mediated diseases (including rheumatoid
arthritis, systemic lupus erythematosus, ankylosing spondylitis, myasthenia
gravis and autoimmune liver diseases). We also presented correlations between
tADA and ADAZ2 activities in the plasma of T1DM patients and healthy
controls. Total ADA highly correlated with ADAZ2 in healthy individuals (Fig.
1A; r = 0.7388, p <0.0001). Correlation coefficient between tADA and ADA2
in patients with TIDM (Fig. 1B; r = 0.8776, p <0.0001) was higher than in
healthy children, which coincides with data of cited authors.
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In our studies, we did not find elevation of the ADA activity in blood
plasma of children compared to adults; the data presented in our previous
publications [4, 5]. Nevertheless, the other group of authors reported much
higher level of ADA isoforms in children in comparison with this parameter in

adults [27].
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Fig. 2 represents correlations between the ADAL isoform activity and age

of participants in the healthy control group.
Calculated data did not reveal any difference in ADA1 and ADA2

activities between age groups of children.
The Spearman correlation between the plasma ADA activity in TIDM

patients and the level of glycated hemoglobin shown in Fig. 3.
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There was no correlation between the levels of ADA activities and of
glycated hemoglobin in the blood plasma of patients depending of compen-
sation, Fig. 3.

Fig. 4. represents the experimental points of tADA activity in plasma of
T1DM patients and healthy controls.

Based on the data obtained, it can be assumed that the threshold of tADA
activity in plasma for patients with TIDM is about 5 U/L.

Autoimmune diseases characterized by the abnormal immune response
against self-tissue, which caused by the failure of immune homeostasis nature.
The role of ADAL in the cellular immunity was first identified in patients with
severe combined immune- deficiency [22]. The pathogenesis of ADA2 defi-
ciency includes lymphoproliferation, cytopenia, and variable degrees of im-
munodeficiency, and still is poorly understood [29]. The high activity of ADA
was considered to be a reflection of immunological disturbance observed in
such severe diseases, as tuberculosis [4-5,35], infectious mononucleosis and
other diseases [18].
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Fig. 4. Total ADA activity in blood plasma of patients with TLDM and healthy controls.
Arrows show the mean values of tADA activity.
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Elevated ADA activity has been reported in T2DM, and it correlated with
glycemic control in T2DM patients. It was shown that Hb1Ac is increased in
T2DM patients depending on the duration of the disease, and a positive
correlation between the levels of HbAlc and ADAZ2 activity was observed [23,
25].

Our study aimed to evaluate the plasma level of ADA activity in the
T1DM pathogenesis in young patients living in Armenia. Our results have
shown that ADA activity increased in TIDM patients compared to healthy
controls (Table 3). This increase occurred mainly due to elevation of ADA2
activity. The tADA and ADAZ2 activity increased significantly for almost two
times in the T1DM cases (p < 0.0001). ADA1 was also elevated, nearly by 1.5
times (p < 0.0232), but less pronounced.

However, contrary to the reported in the literature data on T2DM, we did
not observe a positive correlation between the increasing activity of ADA and
the level of glycated hemoglobin in type 1 diabetic young patients (Fig 3).

Interestingly, in the nonobese T2DM patients, characterized by low
inflammation, the serum ADA was higher, having strong positive correlation
with fasting plasma glucose, but not with HbAlc levels [24]. On the contrary, it
has been shown that in adolescent TIDM patients correct glycemic control
improved with the duration of diabetes [14].

The increase of ADA activity observed was mainly due to elevation of
the ADA2 isoenzyme activity. The elevated ADA2 but not ADA1 activity
decreased following blood glucose control in the majority of poorly controlled
T2DM patients [11].

Diabetes mellitus often accompanied with complications of vision, and it
alters the expression of the activity of adenosine metabolizing enzymes in the
retina. The increased expression of ADA2 but not of ADAL isoenzyme, had
been observed in the retina of diabetic patients [15]. In children and adolescents
with T1DM, the development of diabetic retinopathy depends on compensation
and occurs several times more often in children with poor compensation. At
HbA1c >7.5% the incidence of diabetic retinopathy significantly increases. This
indicator is critical for the development of diabetic retinopathy in children and
adolescents with T1 diabetes [1].

It was shown that activated monocytes/macrophages and dendritic cells
(DC) at sites of inflammation and in the microenvironment of tumor are thought
to be the major source of ADA2 in plasma and pleural fluids [16]. Last years,
evidence has accumulated indicating the active participation of DC in the
pathology of autoimmune diseases, including diabetes [31, 30]. DCs are
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specialized, potent antigen-presenting cells being key regulators of both innate
and adaptive immune responses, effectors and tolerance. They have a key role
in all stages of the autoimmune diabetes development: in the activation of T
cells and maintaining the immune tolerance. It was shown on animal model that
tolerogenic DCs are explored as promising players in the T1DM therapy. Up-
regulation of ADA expression in DC obtained on mice model is accompanied
by robust and spontaneous activation of DC, which suggests that ADA
promotes DC activation by removing the suppressive effect of adenosine and
thus contributing to the onset of autoimmune T cell dysregulation [20,36]. It
was shown that monocytes, differentiating into DC and macrophages, secrete
ADAZ2 into the culture medium, and the level of ADA2 secretion by monocytes
differentiating into DC was higher than of monocytes differentiating into
macrophages. It was suggested that only ADA2 isoenzyme of ADA is secreted
by activated DC [33].

Interestingly, the very high doses of adenosine, achievable only in the
presence of inhibitors of ADA, are toxic to murine chondrocytes and induce
chondrocyte apoptosis [28]. The affinities of ADA1 and ADA2 isenzymes for
substrate, adenosine, differed strongly (Km for ADA2 100 times higher than
Km for ADA1), and ADA2 is adapted to maintain the high, but controlled
levels of adenosine in pathologic conditions, in ADAL activity absence. This
suggests a regulatory role for ADA2 in inflammation and a potential of ADA2
as a diagnostic biomarker for inflammatory diseases. The significance and
specific role of ADA2 isoenzyme needs to be explored in further studies.
Although the mechanisms involved in this phenomenon are yet unclear,
measurement of serum ADA activity is important for better understanding of
the clinical aspects of DM. Thus, adenosine regulation may be a potential
approach of intervention in TIDM.

Conclusions

The results demonstrated significant differences between ADA activity
levels in the blood plasma of T1LDM patients and healthy controls. This increase
was mainly due to a twofold increase in the activity of the ADA2 isoenzyme.

We determined the normative range of peripheral blood plasma ADA2
activity in healthy young volunteers and proved the alteration in activity of
ADA enzyme implication in TLDM pathogenesis. The measurement of plasma
ADA activity is important for understanding the clinical aspects of TIDM and
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may be useful in predicting the glycemic and immunological status of patients
with TIDM.

Our study revealed also the sex- and puberty-associated differences in
ADAL activity in adolescents/young adults group of healthy individuals, which
may be associated with changes during puberty in children.
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H3MeHeHNsI B AKTUBHOCTH I/I30(l)OpM AJCHO3MHAEC3aMHMHa3hbI B IIJIa3MeE
KPOBH y MOJIOABIX IMTAIITUEHTOB C CaXapHbIM lll/laﬁeTOM 1 Tuma

E. I'. Capkucona, . 0. Capkucsn, III. C. Axonsin, A. M. MeJIKOHSIH,
E. M. Arag:xanosa

B nmanHoif paboTe MBI HccienoBad OOIIYI0 aKTHBHOCTH a/ICHO3WH/IE3a-
muHasbl (tADA) u ee uzopopm (ADAI u ADA2) B mna3me KpOBU MOJIOJBIX
MAaIMEHTOB Pa3HOTO BO3pacTa ¢ caXxapHbIM auadeToM | Tuma, BKJIIOYas IeTel
MTOAPOCTKOB. MBI yCTAaHOBHJIIM HOPMAJbHBEIN auamna3oH aktuBHocTH ADA B
ia3mMe neprudepruueckoil KpoBH B KOHTPOJBHON TpyNIe W IOMYEPKHYIH
pasnnuus B akTUBHOCTH M30(opmel ADA1 y mogpocTKoB: B rpynie MajlbuuKoB
aktuBHOCTh ADA1 Oblia BBIIIE, YeM B TPYIIE JEBOYECK, BEPOSITHO, H3-3a
pa3iu4uii B MOJIOBOM CO3PEBaHUH Y MaJbUMKOB U JIEBOUEK OJHOTO Bo3pacTta. B
a3Me rnepudepruieckoll KpoBH TAIMEHTOB C caxapHbIM amabeToM | Tuma
o0I1asi akTUBHOCTh ajieHo3uHae3amuHa3bl tADA (9,69 = 0,81 U/L) u aktus-
HocTh m30opmbl ADA2 (6,08 + 0,41 U/L) Obutn B 1Ba pasa BBILIE, YEM Y
3IOPOBBIX JIUI KOHTpOJsHOW Tpymmel (4,98+0,4 u 3,0+0,29 U/L, tADA mu
ADA2 cootBerctBeHHO; p <0,0001). YBenuwueHue aKTUBHOCTH H30(OPMBI
ADA1 y nauuentoB ¢ caxapHbeiM guaderom 1 tuma (2,8+0,3 U/L), mo cpas-
HEHHIO CO 3JIOPOBBIMH KOHTPOJBHBIMU cyObektamu (2,09+0,27 U/L), takxke
OBIJIO CTATHCTHYECKH 3HAYUMBIM, HO MeHee BhIpakeHHBIM (p<0,027). B 3akiro-
YeHHe OTMETHM, 4YTO W3MEHEHHS aKTHBHOCTH u3odepMeHTOB ADA cBume-
TENbCTBYIOT 00 WX 3HAYCHWH B MAaTOTeHe3e caxapHoro amabera 1 Tuma u
BaXHON ponu B (POPMHUPOBAHUN MMMYHOJOTHYECKOTO cTaTyca OONBbHBIX JeTel
Y TIOJJPOCTKOB.



24 Menununckas Hayka Apmennn HAH PA 1. LXI Nel 2021

Unpkunghunbwdhtiwgh hqndutph wljnpynipjut
thnjhnjumpyniiikpp 1-ht inpugh gupwpuht phwpbunng
Ephunwuwpn wughtunubph wpywb uywqiuynid

E.Q. Uupghunyw, E.8n1. Uwpghywi, T.U.Zulnput, U.U. Ukpniyud,
B6.U. Unuewtnju

Uju wphimnwipnid dktp ntuntdiwuhply Bup punhwtnip wnkun-
qhuntwdhtimgh (tADA) b npu hqndlitinh (ADA1 & ADA2) wjinhynipjnt-
up 1-htt whwh pwpwpuwyht hupknny wwppbp wwphph hwy Ephunw-
uwipr hhquunubph wpwt yuquuwnd, tkpunjuwy Epkjowtbpt n nk-
nwhwutbpp: SYjwjubphg nnipu k pipyk) uinnighs udph Swypudwuwgh
wpub wyuquuynid ADA-h wljnphynipjut ptwlwint mhpnypnp: 8nyg
tl npyt] pipwhwutbph Unin ADA1 hqndlh wjnhynipjut nuppbpne-
piutbpp. mnubph pdpnud ADAL-h wjnhynipniut wykjh pupdp kp,
pwl wnohlukph judpnid, hwjwbtwpwp dhbingu mmwuphph mnuukph b
wnohlutph ubnwljut hwunttwgdwt wnwppbpnipniiubph Wundw-
nny:

1-htt mhwyh pwpwpuwjhtt nhwpknny hhyuwunubph suwypudwuwghe
wpub wjuquuymyu ADA-h pighwbnip wlijnhympmbp’ tADA (9,69 +
0,81 U/L) b ADA2 hqndltp wlwnhynipjniup (6,08 + 0,41 U/L) Ypluwlh
pupdp tht, pwt wpnne uwninighy pudpnid (tADA & ADA2, hudwuww-
nuupiwbwpup 4.98 = 0.4 b 3.0 = 0.29 U/L, p <0.0001): ADA1 hqnalih
whnpnipjut wdp 1-htt whwh pwpwpwihtt nhwpkinny hhgunukph
Unn (2.8 + 0.3 U/L), hwdbkdwwnws wnnne uwnnighy wihwwnttph htwn
(2.09 + 0.27 U/L), unyuybu Jhdwlugpnpkt tpwbwluwh kp, puyg phs
wpunuwhwjnduws (p < 0,027):

Ujuyhuny, ADA dtpdtunmh hgnalbtph wljnhynipjut thnthnjunt-
pintuikpp gnyg bt nwhu nputg upbnp tpwbwlnipmniup 1-ht mhuyh
owpwpuwjhtt thwpknh wupngbubqnid b npp hhywn GpEuwbtph no
ntnwhwutbph hunttwpwbwljut jupquyhdwlh dbwynpdwt gnpénid:
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AKTHBHOCTH BOJOPACTBOPUMBIX KATHOHHBIX NOPQUPHHOB
M UX KOMILIEKCOB € 1[ePYJIONJIA3MHUHOM LISt
¢oToqUHAMIYECKOIT Tepanuu omyXxoJiei in Vitro u in vivo

A. A. 3akosin’, JI. B. Mkprusin’, H. C. Ba6asn’,
D.T. ApceHﬂH3, M.T. HaPOHﬂH4, T.E. Ce(l)epﬂﬂl,
I'. B. ' oJabxaHaaHsiH

YWUnemumym 6uoxumuu um. I' X. Bynamana HAH PA
0014, Epesan, yn. I1.Cesaka,5/1
2 Unemumym monexynsproii 6uonoeuu HAH PA
 Unemumym mowxoti opeanuueckoti xumuu um. A.JI. Muoorcosna
Hayuno-mexnonoeuyeckozo yenmpa opeanudeckoil u papmayesmuieckotl
xumuu HAH PA
*Hayuno-npouseodcmeennwiii yenmp “Apmbuomexnonozun” HAH PA

Kniouesvie cnosa: (hoToceHCMOMIM3ATOPHI, KaTHOHHBIE TOP(QHUPHUHBI, LEPY-
JIOTJIa3MHUH, TTPOTHBOOMYXO0JeBasi aKTUBHOCTb, ITUTOTOK-
CUYECKasi aKTUBHOCTB, ()OTOIMHAMHUYECKAsE AKTUBHOCTh

®oronunamuueckas tepamus (OLT) sBiasercs ogHUM W3 MEPCIEKTHB-
HBIX METOJIOB JICYCHHS OHKOJIOrmueckux 3adoneanuil. ®JIT ocymecrBusercs
Mpy HaTUYMU 3 OCHOBHBIX (pakTOpoB: (oroceHcubOunuzaropa (PC), ceera u
kuciopozna [4]. Ilpu BBenennn naruenTy @C MOKET TTaCCUBHO WM aKTHBHO
HaKaIlUIMBAThCS B OYare OMyXOJH M BO30YXKIaThCs NPU BO3CHCTBUH CBETa OI-
pPEAENCHHON JUIMHBI BOJHBI C OOpa30BaHMEM aKTUBHBIX (OpPM KHCIOpOAa
(AK®D), pazpymaromux omyxonsb [11]. i momHON AECTPYKIMH OIyXOJIH U
obecnieuenus pdexrtuBHocTH OJIT TpeOyroTcs BBHICOKHE YPOBHH T€HEpAIUU
AK®, 4TO CUIBHO 3aBHCHUT OT HakoIjieHUs M KoHueHTpauuu ®C B pakoBbIX
knetkax [13]. Uneanensiii ®C qomkeH 00siagaTh XUMUYECKOH CTA0MILHOCTHIO
1 (POTOCTa0MIILHOCTHIO, PACTBOPUMOCTBIO B BOJIC, TCHEPUPOBATh TPUILICTHBIC
COCTOSTHUS, BBI3BIBAIOIIHE (DITyOPECIICHIINIO, & TaKKE€ BBICOKOW CITOCOOHOCTHIO
reHepaluy KBAHTOBOIO BBIXOJA CHHIJIETHOTO Kuciopoxa ‘O, (¢a). Baxwo
takxe, yTo0b61 @C rMen BBICOKHI MOJISPHBIA K03 (UIMEHT NOorIomeHus (€) B
001acTH NMPOHUKHOBEHMsI CBETa B TKaHM (KPAaCHOTO CBETa) Ha JUIMHAX BOJIH
600-850 um [17]. Tlopdupuusl 1 MeTaLIONOPGUPHUHBI 00IATAIOT CHCHU(H-
YeCKUMH (OTOXUMHUYECKAMHU, (OTOPUINIECKIMH U (HOTOOKUCIUTEIHHBIMU
CBOWMCTBaMU, KOTOPBIC PETYJIUPYIOTCS MOCPEACTBOM CTPYKTYPHBIX MOAU(DUKA-
nuii. HeoOxomumblie ¢oTtodusnyeckre CBOHCTBAa, TakMe Kak JUIMHA BOJHBI
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W3Iy4YeHUs] ¥ TIOTJIOMEHNS] B KpacHOW 00JacTh, BBHICOKHN KBAaHTOBBIA BBIXOJ
CHHIJIETHOTO KHCJIOPOAa W HH3Kas TOKCHYHOCTH IN VIVO, obecreumnn ux
mmpokoe npuMeHenue B OJIT omyxomneit [9]. Panee Hamu Oblia mcciienoBana
LUTOTOKCHYECKas (TeMHOBas) W ¢GoToArHAMHUYECKas (CBETOBasi) MPOTHUBOOITY-
X0JIeBasi aKTUBHOCTH OOJBIIOTO psa BOIOPACTBOPUMBIX KATHOHHBIX TOPQH-
PHHOB, CHHTE3UPOBaHHBIX B ApmeHuH [8]. OCHOBHBIMHU MepeHOCYMKAMHU (O-
TOCEHCHOMIIN3aTOPOB (B TOM 4YHCJIE M MOPPUPUHOB) SBISIIOTCS OCJIKHA KPOBH:
JUTIOTIPOTENHBI, CHIBOPOTOYHBINH anbOymMuH, remoriodun [3, 10, 14], tpamc-
dbeppuH [5], a Take mepynomiasMuH [6]. HaMu ObUTH MOTYYeHBI KOMIUICKCHI
BogopacTBopuMbix PC ¢ MeabcoAepk aluM TIUKOMPOTEMHOM KPOBH — LIEPY-
norutazmMuHoM (LIT) u ObUIM MCcnenoBaHbl CHIEKTpAIbHBIE M (IyOpeCcIieHTHEIE
xapakTepucTukn kKoMmrmiekcoobpazoBanus OC c¢ LI, mecopbmms PC mpu
M3MEHEHUHN (U3NOJIOTHYECKUX yCIOBHU cpenbl (pH m comeBoit cocraB cpe-
1b1) [7]. Taxxke OBLIO WCCIIEOBAHO BO3ACWCTBUE CBETA C PA3IMYHON DKCIIO3H-
nueit (0 — 60 MmunyT) Ha ontuueckoe noriomeHue OC u ux xomriekcos ¢ LI1
[2].

Ienmsto HAcTOsAMIEH PabOTHI SIBISUIOCH ompeencHue 3PGEeKTHBHBIX 103
BOJIOPACTBOPUMBIX KaTHOHHBIX MOPGUPHHOB M UX KomruiekcoB ¢ LIIT mis mx
MIPOTUBOOIYXOJIEBOW aKTMBHOCTH B PEKMMaxX LUTOTOKCHYECKOTO (TEMHOBOTO)
1 (OTOIMHAMHYECKOTO (CBETOBOTO) AeicTBUsA. D¢ dekTuBHOCH (HOTOCEHCHOU-
JM3aTOpPOB, a Takxke HoixydeHHbIX KomiuiekcoB [LII+@®C] Owina usydena Ha
KyJIBType KJIETOK IN VItro 1 Ha >KUBOTHBIX C TIEPEBUTOM OIYXOJIBIO N ViVO.

MatepuaJj 4 MeTObI

Booopacmeopumvie kamuonnwsie nopgupunvt u ux komnaexcor c I[11.
B kauectBe @C B paboTe ObUIM HCIIOIB30BAaHBI KAaTHOHHBIE MOPQUPUHBI H
MeTaJuTonopUPHHEI, CHHTE3UpOBaHHbIe B ApMenuu (Arm) u BenukoOpuranuu
(UK) B coortBerctBuu ¢ MeToaumkamu padot [12, 15] u mpemocraBieHHbIC
aBTopam i dkcnepuMeHToB. OC OBLTM pacTBOpPEHHl B AMCTUILTUPOBAHHON
Bojie mpu KomHatHOW Temmeparype. L1 u xommnekcer [L{IT + ®C] Obumm
MOJIy4eHBI 10 METOAY, paHee ommcanHoMy B pabore [2]. LIl ¢ ummexcom
qurctoTel | = Aw [ Aw < 20 B 0,05 M docdaraom 6ydepe, pH 7,35, 6ot
BBIJIETICH U3 CHIBOPOTKH KpoBH denoBeka. Komrexcs! [LII+nopduprnsr] OputH
WCCJICJIOBAHKI crieKTpalibHO (abcopOimonnas Y ®-BU /] cnekrpockomus). [Tomy-
YeHBI CIICIYIOUINE MOJISIPHBIC COOTHOLICHHS KATHOHHBIX METaJUIONOP(QUPHHOB
k LIIT: Zn-TBut3PyP (Arm) : III1=0,86; Zn-TBut4PyP (Arm) : I1I1=0,46; Zn-
TOEt3PyP (Arm) : 1II1=1,73; Zn-TOEt4PyP (Arm) : IIIT = 0,609.

Knemounsie aunuu. B pabore ncnonp3oBayv TuHUA KieTok Hela (kap-
UHOMa Ieiiku Matku) U HepG2 (remaromesumionspHas Kaprpaoma). KireTku
BBICEBATH ¢ IUIOTHOCTBIO 0,2-0,25x10° wieTox/mn B 96-myHOUHBIE MHKPO-
mianieTsl (Greiner, T'epmanus, mo 125 MK Ha JIYHKY) B TIOJHOM MUTATEIBHOM
cpene DMEM (Sigma-Aldrich, 'epmanus; mis kietounsix juHuidi Hela u
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HepG2) unu cpene RPMI-1640 (Sigma- Aldrich, Tepmanust; st THHK KIETOK
HepG2) ¢ no6asnennem 10% deransHoii Obrubeii ceiBopotku (HyClone, Be-
nukoOpuTanus), a Takke 2 MM L-rmyramuna (Sigma-Aldrich, T'epmanus), ne-
aunmuimHa 100 ME/mn (Sigma-Aldrich, Tepmanus) u 100 MKr/mia ctpento-
murmHa (Sigma-Aldrich, T'epmanns) u nakyouposanu npu 37°C u 5% CO; B
TEMHOTE B TeueHue 48 u.

Oyenka in vitro yumomoxkcuueckoii (memnoeoii) u pomoounamuuec-
Koll (c6emo60il) akmueHoOCMu ROPPHUPUHOE U UX KOMNIEKCO8 C Uepyl0nnas-
MuHnom uenogeka. OnpeneneHne akTABHOCTH MOPGUPHUHOB U UX KOMILIEKCOB C
LIT npoBomuiu B MUKpoIUTaHmerax ¢ 96 synkamu oobemom 0,2 mur (Greiner,
lepmanus). [Ins ompeneneHusl MUTOTOKCHYECKONH (TEMHOBOM) aKTHBHOCTH B
JTyHKH 100aBmsum o 12,5 MK pactBopa nopdupunaa mubo xomruiekcos [LIT +
®C] n uakyOupoBamu ¢ knerkamu mpu 37°C B TemHorte. s ompeneneHus
(doToarHaMU4eCcKOol (CBETOBOW) aKTMBHOCTH 4epe3 | yac mociie Ao0aBiieHUs
pactBopoB mopdupuHOB JnO0 KomiuiekcoB [LII1 + ®C] mukpormnameT
06ny4any Bonb(paMoBoii 1ammoil MomHocTho 50 BT (30 MBT/cM?) B TeucHue
30 mun. Ilocne manmpHelmed WHKyOanmnu B TeUeHHE 24 YACOB JKH3HECIOCOO-
HOCTPH KJIETOK OIEHMBAIIA C MCIIOJIb30BAHUEM KOJIOPHUMETPHUYECKOTO aHAIH3a C
kpacureneMm 3-(4,5-mumeTnin-2-tua3onmwn)-2,5-qudenmwt-2H-rerpazonust  6po-
muga (MTT, Sigma-Aldrich, I'epmanus) [16]. PactBop obOpasma B JyHKax
CJIMBAJIM U B KAy TyHKY nob6aBisum 50 mxin MTT (koHedHast KOHIIEHTpALIUs
0,5 mr/mn). [InaHIeTsl OCTOPOXKHO BCTPSAXUBAIM U MHKYOUPOBaIH B TeueHUE 4
yacos npu 37°C. CynepHaTaHT yAasuTd, B KQXKIYI0 JIyHKY gobaisuu o 100
MK guMeTricyiabpokeraa (IMCO, Sigma-Aldrich, T'epmanus) u ruaHmeTs
OCTOPO’KHO BCTPSIXWBAJM JUIsI PAacTBOpPEeHHs oOpas3oBaBmierocs QopmaszaHa.
Pesynbrarel oneHUBaIM CHEKTPO(YOTOMETPUYECKH C IOMOIIBIO CUUTHIBATEIS
mukporuianmietoB it ELISA HiPo MPP-96 (Biosan, BenukoOputanus) npu
JuiHE BOJTHBI 620 HM. BRDKHBaeMOCTh KIIETOK pacCUMTHIBAIH 1o popmyite: OD
akcrepuMeHTabHoM Tpymiel X 100%/OD koutpoasHoii (OD — onrtuueckas
IUIOTHOCTH KIIETOK). Bcero ObLIO MPOBENEHO TPU HE3aBUCUMBIX SKCIICPUMEHTA,
KOKABIH M3 KOTOPBIX BKITIOYAN B ceOsl HE MEHEe TPeX MOBTOPOB IS KaKIOU
AKCIIEPUMEHTAILHOU TOYKH.

Oyenka in vivo yumomorkcuveckoiu (memnoeoii) u ¢homoounamu-
yecKkoil (ceemoesoil) npomueoonyxoneeoil akmueHocmu nopgupunos. OneH-
Ka iN ViVO MpOTHBOOIYXO0JICBOH aKTHBHOCTH MOPHUPUHOB ObLIa MPOBEICHA HA
Mozenu conuaHoi omyxonu capkombl C-180 (Croker's sarcoma). st kaxaoi
SKCIEPUMEHTAILHOM TPYMITBI UCNONb30Ba 8-10 xuBOTHEIX. CamiaM OebIx
OecropoIHbIX MBIIIEH B Bo3pacte 6-7 Henelb, cpenHsas Macca ot 20 mo 25 T,
MPUBHBAJIA COJIMAHYIO OmMyxoJib capkoMbl C-180 B moaMbliIeyHyl0 BIAJAUHY
[1]. IlepcTHBINf MOKPOB >KMBOTHBIX HPEIBAPUTENBHO ACTIMIMPOBAIU. BbDKU-
BaeMOCTh JKMBOTHBIX HaOIrOIamu B TeucHue § qHeil. KoHTponpHas rpymmna xu-
BOTHBIX OCTaBajach WHTAKTHOHW. JI7s ompenencHus] ITUTOTOKCHYECKON (Tem-
HOBOW) aKTUBHOCTH WCCIIEIYyEMBIX IPENapaToB MBIIIAM, COACPIKABIIUMCS B
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YCIIOBUSIX TEMHOTHI, HA TPETbU CYTKH IOCIIE MPIKUBICHUS OMyXOJW BHYTpPH-
OprommHHO exeaHeBHO BBoAuaM pactBop @C (0,3 mr/0,5mi) B TeueHue cie-
nyrornmx 3 cyTok. KoHTponbHBIE KUBOTHBIE TOMyYald YKBUBAIICHTHBIN 00heM
¢usnonornueckoro pacreopa. ns omnpenenenus GoToanHAMHYIECKOH (CBETO-
BOH) TOKCHYHOCTH HCCIEAyEMBIX MpPENapaTroB, Ha CIEAYIOIUN IeHb IOCie
BBEJICHUS TOCIIEAHEW JO3BI MpernapaTa, OIyXoJib OOIyYald BOJIbPPaMOBOU
nammoit [50 Bt (30 MBt/cm?), 20 Mun]. Mbiureit 3a6usanu Ha 8-i aeHs (mocie
MPWKHUBIICHUST OMYXOJM) U ONpPEACSUTA Maccy OINYXOJIH IO CPaBHEHUIO ¢
KOHTposieM. [IpoTHBOOIYyX0I€BYI0 aKTHBHOCTh ONPENEISIN KaK TOPMOKEHHE
pocta omyxonmu (TPO): [TPO, %]=[(kontpoir TPO — skcrnepuMeHTanbHAsS
rpynna TPO)/koutpoas TPO] x100%.

Smuueckan Ikcnepmu3za. bronornueckue SKCIEPUMEHTHI TIPOBOININCH
B TIOJHOM COOTBETCTBHUHU C 3TUYECKUMH NPUHIUIIAMH TPOBENEHUS OMOMEIH-
IIUHCKUX HCCIIEIOBAHUMN, OTPAKEHHBIMU B EBpOIMENiCKOll KOHBEHIIUU O 3alluTe
MO3BOHOYHBIX >KUBOTHBIX, UCIOJB3YEMBIX IUIS SKCHEPHUMEHTOB MM B WHBIX
HAYYHBIX IIEeSX, OJOOPEHHBIX KOMHUTETOM IO OWMOMEIUIIMHCKOW STHKE IPH
HNuctutyTe Onoxumun uMm. I'.X. Byrsarsna. Jupextussr 2010/63/EU EBpomneii-
ckoro napnaMmenTa u Cosera EBponeiickoro Corosa ot 22.09.2010 r. o oxpane
JKUBOTHBIX, HUCIIOJIb3YEMBIX B Hay4dHBIX 1ieiisiX, CtpacOypr, Ne 123, 18.03.1986.

Cmamucmuueckuii anaau3 MPOBOJUIN C WCIOJIb30BAHHUEM IPOTPaAMM-
Horo obecrieuenust GraphPad Prizm v.5.0 (GraphPad, CIIA). st cpaBHEHUS
rpynn npumensuii U-kputepuii ManHa- YUTHH, pa3iudus MPUHHMAIH CTATUC-
THYeCKH 3HaUuMbIMU TipH p <0,05.

Pe3yabTarsl 1 00CyKACHHE

A. IHumomoxcuueckas (memnosas) axmuenocmo nopgupuna
TOEH4PyP (UK) ona nunuu xnemoxk HeLa u HepG?2 in vitro. IlpoBeneHa
OlICHKa HUTOTOKcHYeckol (TemHOBoM) aktuBHOCTH ®PC TOEW4PYP (UK) B
otHomeHuu uHui kietok HelLa m HepG2. Ha puc. 1 mokasano, 4uto couep-
xanure TOEt4PyP (UK) B cpenie KJIETOK B TEMHOBBIX YCJIOBHSIX TPH PA3THYHBIX
KoHueHTpanuax a0 100 Mxr/min uepe3 24 4 NpUBOAMIO K CHIDKEHHIO >KU3HE-
cnocoOoHocTH nuHuM Kietok HepG2 Ha 10,7 + 0,54% OTHOCUTENIBHO KOHTPOJIS
(cBemibie cronoukm 1, 10, 20, 100 MKT/MI), B TO BpeMsl KaK JUIsl TUHUH KIICTOK
HelLa wnaubonbinee CHM)KEHHE BBDKMBAEMOCTH cocTaBuiao 50,9 £ 2,55%
(Temubrii cTonOuk 100 MKr/min).

b. IJumomokcuueckasn (memnosas) u pomoounamuueckasn (céemosas)
akmuenocms I[II uenosexa u e2o Komniexcoe ¢ nopupunamu ona AuHUU
knemox HelLa in vitro. beuti OIGHEHBI NHTOTOKCHYECKas (TEMHOBas) H
(doronuHaMuveckas (CBeToBasi) akTUBHOCTH L[] yenmoBeka U ero KOMILIEKCOB C
CHHTE3UPOBaHHBIMH B ApMeHuH Mmetamonopdupunamu Zn-TBut3PyP, Zn-
TBut4PyP, Zn-TOEt3PyP, Zn-TOEt4PyP [LIII + ®C] mns muann kietok Hela.
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Puc. 1. BepkuBaemocts kiietok aunui HelLa n HepG2 B TeMHOBBIX yCIOBHSX MpU
BO3JICUCTBUH Pa3IMYHBIMU KOHIEHTpalusamu nopdupuna TOE4PYP (UK).
Ha rucrorpaMme mpuBeneHsl cpeaane 3HaueHns + SD Tpex He3aBHCHMBIX
sKkcriepuMenToB; p <0,05 1o cpaBHEHHIO C KOHTPOJILHOM IpyIOi

Otmerum, uro Bo Bcex komrmiekcax [LIII + ®C] xonnenrpamus ®C He
npeBbimaia 10 mxr/mia. Ha puc. 2 mokasaHo, 4TO B Cpejie, COJEpIKaBIIEH
komiuiekec [CP+Zn-TBut4PyP (Arm)], oGmyuenue Bodb(pamoBoii iammon 30
MUH TPUBOIWIIO K HAUOOJBIIEMY CHIKCHHIO KU3HECTIOCOOHOCTH JIMHUU KJIETOK
HeLa otHocuTenbHO KOHTpOIs (cBetbiii cTonouk [CP+Zn-TBut4dPyP (Arm)]),
TOT/Ia KaK 00JTyueHHEe KIIETOYHOH cpefibl, He cojepkaiueii @C, He BIUsIIO Ha
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Puc. 2. IlutoToKcHueckas (TeMHOBas) U pOTOANHAMUYECKAsK (CBETOBas) aKTHBHOCTb
komiutekcoB nmopdupunos ¢ L1 yenoseka [LII1 + @C] mis nmunun kietok Hel a.
Ha rucrorpaMme mpuBenieHsl cpeanue 3HaueHus + SD Tpex He3aBHCHMBIX
skcnepuMeHToB; p <0,05 no cpaBHEHUIO C KOHTPOJIBHOM TPyHNION
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BBEDKHBAEMOCTE KJIETOK (CBET/BIN cToaOuK [KoHTpois]). Hammuwe LTI B cpene
KJIETOK B KoHUeHTpauuu 1,39 mr/mn 6e3 oOmydeHus: Boib(PaMOBOI JaMIon
MIPUBOAWIIO K CHIDKCHHMIO BBDKHBAEMOCTH KJeTok Ha 9,1+0,46% oTHOCHUTENHHO
KoHTpoJs (TemHBIA cTonOuk [LI1]), a mpu oOirydeHnn BOILGOPaAMOBOM JTaMIIOMN
MPUBOJIUIIO K CHUXEHHIO BBDKMBAEMOCTH KieTok Ha 2,7 + 0,14 % otHOcH-
TEJIBHO KOHTPOJS (cBeTblit cronouk [LII1]).

B. IHHumomoxcuueckasa u ¢pomoounamuueckas aKkmueHocms nopgu-
punoe in vivo. OueHeHsl IUTOTOKCHYECKas (TeMHOBasA) U (hoToauHAMHUYECKas
(cBetoBas) aktuBHOCTE PC TOE4PYP 1 ero muHKcomepKaIero MeTaionop-
¢upuna (Zn-TOEt4PyP) B ycnoBusix in VIVO Ha MOJENH COJUIAHOW OMYXOJH
capkombl C-180. PesynpTarel mpeacraBiensl Ha puc. 3. [lokazaHo, uTo mpu
BHyTpuOprommuHoM BBeaeHnn P®C TOEt4PYP (UK) u Zn-TOEt4PyP (UK) ¢
KOHIeHTparmei 45 MI/Kr TopMoxkeHue pocta omyxonu (TPO) cocraBmiio coot-
BetcTBeHHO 35 £ 1,8 % u 8 = 0,4 % (Temubie cronouku TOEt4PYP (UK) u Zn-
TOEt4PyP (UK) oTHOCHTEIBHO KOHTPOJIs). Y KUBOTHBIX, ONTYYHBIIHX (pU3HO-
morudeckuid pactBop mpu obmydenun 20 muH, TPO nHe mpoumcxommio (0 %).
ONT ¢ ucnonszosarrem OC TOEt4PYP (UK) u Zn-TOEt4PyP (UK) npuBoau-
Jla K YMEHBIICHUIO 00beMa OIyXOJH M0 CPaBHEHHIO ¢ KOHTPOJIbHOW TPYIIOH,
mpu 3ToM TPO cocraBuio coorBercTBeHHO 50 + 2,5% u 38,5 £ 1,9% (cBeTibie
cronduku TOEt4PYP (UK) u Zn-TOEt4PyP (UK) oTHOCHTEIBHO KOHTPOJIS).

OIHTOTOKCHIHOCTh O ()OTOTOKCHIHOCTE
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Puc. 3. IlutoTokcHueckas (TeMHOBas) U pOTOANHAMUYECKAsK (CBETOBAs) aKTHBHOCTb
nopdupunos TOEt4PYP (UK) u Zn-TOEt4PYP (UK) Ha MBIIIHHON MOJIENH COMUAHON
omyxonu capkomsl C-180 (Croker’s sarcoma). I'ucrorpaMma TOpMOXKEHHUSI pOCTa
OIYXOJIM B TEUEHUE & AHEH.

Ha rucrorpaMme mpuBeneHsl cpeanue 3HaueHus + SD Tpex He3aBHCHMBIX
skcniepuMeHToB; p <0,05 1Mo cpaBHEHUIO C KOHTPOIBHOHN TPYIIOH
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BrIBOaBI

e Cogepxxanne mopdupuna TOEt4PYP (UK) B xonmenrpammu 100
MKI/MJI B Cpelie KYJIbTYPhl KIIETOK B TEMHOBBIX YCIOBHSX uepe3 24 4
BBI3BIBAJIO CHIIKCHHME JKU3HECHOCOOHOCTH KieTo4yHOW nuHuun HepG2
oTHOcUTEIRHO KoHTpoust Ha 10,7 = 0,54%, B TO Bpems Kak IS JIMHUAW
kietok Hela cHmkeHre BEDKHBaeMOCTH cocTtaBuio 50,9 + 2,55%.

o 13 Bcex uccnemoBaHHbXx KomruiekcoB [LIT + ®C] x Haubombiemy
CHIKEHUIO BBDKHMBaeMocTu JuHMH KkieTok Hela (ma 40,23£2 %)
npuBoauT komruieke [LIT+Zn-TBut4PyP (Arm)] ¢ koHueHTpaiei
4,49 MKr/miL.

O¢dexTuBHOCTE  POTOTOKCHUHONM  (CBETOBOW) H03bI MOP(UPHUHOB

TOEt4PyP (UK) u Zn-TOEt4PyP (UK) Ha MBIIMHONW MOAENH COJIUTHOM
omyxomu capkombel C-180 (Croker’s sarcoma) in vivo cocraswia 45 MKT/MII.

Hocmynuna 15.01.21

Qnuinys junnhntuyht wnpdhphutikph b gipnynugjuquhth htn
npuig Ynuuy tpukph wynhynipiniuubpp in vitro i in vivo

$nunnnpiundply phpwyghuyh hudwp

U. U. Quipnjul, L. 9. Ujpungul, L. U. Pupuyul, $. 2. Uputiyul,
U. Q. Mupniyui, ©@. G. Ukdkput, . 9. nijjuwimqutyui

Munudtwuhpyl] B opuynyd juwnhnbuwghtt wnpdhphikph b
dwpnnt ghpnynuwjuquhth htwn ngputg Yndykpuittph ghunnwunpuhl b
dInunnnhtwdhl wlnhynipniuubpp iz vitro b in vivo wuydwutbpnid,
npnoyk) b npuig wppymibwydbn swhwpwbwlubpp: 8nyg b wipyby, np
dvhowuypnid TOEt4PyP (UK)-h wwpnibwlnipiniup 100 dlg/d] Yn-
ghtinpughwyny wnnpuhly skt HepG2 pohoutiph hwdwp, hull HeLa poho-
ukph Yhuuntbwlnipiniup tuqkgund k50,9 + 2,55%-ny: Uwpnnt gk-
pnynuuqupth hbkwn Zn-TBut3PyP (Arm), Zn-TBut4PyP (Arm), Zn-
TOEt3PyP (Arm) i Zn-TOEt4PyP (Arm) dbkwnwnuuwnpbhphuttph Ynduy-
1Eputikpp, npnugnid wnpdhphtukph wwpnibwynipiniup sh gbpuqu-
gty 10 ulyg/ui-n, nuinpuhly sk HeLa pohoubnh hwdwp Ynijnnnipuynud: 4,5
Ulg/u] Ynugktinpughwyny dknmwnuunpbhpht Zn-TBut4PyP-n (Arm)
($nuinnhtiwdhl) mqpbgnipinit) tjuqtgpt] £ HeLa pohoubtph Yhuunttiw-
Unipjniup Ynipnnipuynid 40,23+2%-n: Ujwub C-180 (Croker's sarcoma)
whun nmnnigph uUnpbih Jpw TOEt4PyP (UK) L Zn-TOEt4PyP (UK)
wnpbhphutitph in vivo wppynibwgbkwn dninnunpuhl (jnyuwght) suthw-
pwtwlyp Yuquty k45 dlg/dy:
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Activity of Water-soluble Cationic Porphyrins and Their Complexes
with Ceruloplasmin for Photodynamic Therapy
of Tumors in vitro and in vivo

A. A. Zakoyan, L. V. Mkrtchyan, N. S. Babayan, F. H. Arsenyan,
M. H. Paronyan, T. E. Seferyan, G. V. Gyulkhandanyan

The study presents the cytotoxic and photodynamic activity of water-
soluble cationic porphyrins and their complexes with human ceruloplasmin in
vitro and in vivo, as well as determines their effective doses. It was shown that
the porphyrin TOEt4PyP (UK) at concentration of 100 ug/ml under dark
conditions in 24 h caused a decrease in the viability of the HepG2 cells by 10,7
+ 0,54% of control, while for the HeLa cell line the decrease in survival was
50,9 + 2,55%. Complexes of Zn-TBut3PyP (Arm), Zn-TBut4PyP (Arm), Zn-
TOEt3PyP (Arm), and Zn-TOEt4PyP (Arm) metalloporphyrins with human
ceruloplasmin at porphyrins concentration less than 10 ug/ml were non-toxic for
the HeLa cell line. The photodynamic effect of metalloporphyrin Zn-TBut4PyP
(Arm) at concentration of 4.5 pug/ml caused a decrease in viability of HelLa cells
by 40,23 £ 2%. The in vivo effective phototoxic (light) dose of porphyrins
TOEt4PyP (UK) and Zn-TOEt4PyP (UK) on solid tumor sarcoma C-180
(Croker’s sarcoma) mouse model was 45 ug/ml.
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YJIK 616.858-008.6;611.018.82

HN3MmeHeHne COOTHOLIEHHUS BO30YAUTEIbHBIX U TOPMO3HBIX
CHHANITHYECKHUX MPOLECCOB B KOPTUKOHUTPAJIbHOM
npoexknun Ha Mmoaeu 0oJie3nu [lapkuHcoHa ¢ nporekiue
simom Naja naja oxiana

JI. M. XayaTpsin

Tocyoapcmeennwitl uncmumym Quzuyeckou Kyivmypuvl u cnopma Apmeruu
0070, Epesan, yn. A. Manykana, 11
Hucmumym ¢huzuonocuu um.axao. JI.A. Opbenu HAH PA
0028, Epeesan, yr. Bp.Opbenu, 22

Kntouegvle cnosa: poreHoHoBas mojens Oonesnum [lapkuHCOHa, mepBUYHAS
MOTOpHass kopa Mo3ra (M1), KOMIakTHBIA (C) U peTH-
KYJSIpHBIN (1) oTaensl yepHoi cyoctanumu (SN)

Yepnast cyocranius (Substantia nigra — SN) — BakHast HeiipoHabHAS
CTPYKTypa, OCYLIECTBIISIOLIAs peryjsiuuio OasanpHbIX ranriueB (BI) uepes
HUTPOCTPHUATHBIH yTh. [locTepomennanbras obaacts SN pars compacta (SNc)
CBsi3aHa C Jop3aibHbIM cTpuarymoM [16]. AnTeponatepasibhas 3ona SN pars
reticulate (SNr) — coctout u3 '’ AMKeprudeckux HEHpPOHOB, BOCIIPHHUMAIOIINX
apdepenTsl 0T cTpuatyMa u cyOTamamuueckoro sapa. SN, ocymiecTBisisi pe-
rymsauio BIT [7], BoBiekaeTcss B pasiudYHbIC HEUPOJIOTHUECKHE W HEHPOIICH-
XuaTpudeckue 00Jie3Hu, B 9acTHOCTH 60me3ub [lapkuucona (BII) [4]. CormacHo
JAHHBIM, Ha Tph3yHaX SNr — Ooibmias BeIXOAHAs WMHcTaHIMs bl', BocpuHu-
Maromas HHGOPMaIHMIO OT MO3TOBOH KOPBI Yepe3 TPH TJIaBHBIX IMYTH, MPSIMOM
TOPMO3HOW TpaHCCTPUATHBIM, HENMPAMOI BO30YAUTEIbHBIN TpPaHCCTPUATHBIH,
KOTOpBIA BOBJIEKaeT MAUTUAYM H CyOTamaMyc W TpPSIMON BO30YIUTENBHBINA
TparccyoTaramuyeckuii [10]. HenaBHO mokazaHo cyriecTBOBaHHE KOPTHKOHU-
rpasibHON mpoekiuu y moaei. Menke et al. [15], mpuMeHHB BEpOSTHOCTHYIO
1 y3nOoHHYI0 TEH30pHYI0O MarHMUTHO-PE30HAHCHYIO TOMOTpaQHio C ILEJbIo
muddepenimanyy B3auMooTHOIIeHn#H SNc 1 SNr ¢ MO3TOBOM KOpOii mocpe-
CTBOM Tajlamyca, oKa3aJid Belcoyaiiimii npoduis cBs3u SNc ¢ mpedpoHTaib-
Hoii kopoit (ITOK). Kwon H.G. and Jang S.H. omucanu cBs3s SN ¢ pasnuu-
HBIMH CTPYKTypaMH MO3ra — MO30JIUCTOE TEJI0, NMEepBUYHAs CEHCOpHAas Kopa,
npemoTopHast kopa [12]. OmHocTopoHHEe yaaneHHe (POHTATBLHOW KOPHI CO-
MPOBOXAACTCSA 3HAYUTENBHOW PpENyKIHMEH TNTyTaMHHOBOM KHCJIOTHI B HIICH-
natepanbHoi SN, npu HemsmeHHOM conepkanuu 'AMK, 4to cBuaerenscTByeT
0 TayTamare B Ka4yecTBE Mepenardvka B KOPTUKOHHTpaibHOM TpakTe [5,11].
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KopkoBbIii KOHTPOJIb CPEIHEr0 MO3ra — OAUH M3 BaKHBIX MEXaHU3MOB, KOTO-
PBIM TIIyTaMaTepPTUYECKUI BXOJ MPSIMO WIM HENpSIMO MOXET YNpaBIsTh
nopamunepruveckumu kietkamu [20]. [IpoBeneHa oleHKa KOPKOBBIX CBS3CH
SN in vivoy uenoseka [3]. OOHapyxeHO, 4TO cBsi3u SN ¢ MO3rOBOW KOpOif
BopyiekaloT [IDK, mpe- ¥ MNOCTHEHTPaIbHYH0 HW3BWIMHBI M BEPXHIOIO IIa-
pueTanbHyIo gomo. Tem caMbIM, MOAKpeNJIeHa TUIoTe3a, 4To SN sSBISeTCsS HEe
TOJIBKO YacTbIO CETH MOAKOPKOBHIX BI', HO Takxke 00iamaeT CBS3bIO C KOPOH,
MTOCPEACTBOM JIOTIOJHHUTEIBHOTO TapauienbHoro Kpyra. IIpencraBiensr Tpak-
TorpauuecKue HaXOOKH HaJU4Yusl KOPTHUKOHUIPAIBHOTO IYTH Y JIIOAEH,
MOATBEPKIAIOLIIE PaHee CYIIECTBYIOIIYIO TUTEPaTypy, OCHOBAHHYIO Ha HCCIie-
JOBaHUSX Ha )KUBOTHBIX [3].

[peamerom Hactosiiel paboThl SIBUIIOCH M3YUYCHUE MOBPEXKICHUS KOP-
TUKOHUTPANIBHBIX CBSI3€H B pe3yJbTaTe€ WHTOKCHUKAIMM POTEHOHOM C IOCIe-
AYIOIMM UcciIenoBaHueM dddekra 3MEHHOTO0 si/1a cpeHeaznatkoi kooper Naja
naja oxiana. M3yuanace ummyibcHas akTUBHOCTh HelpoHoB SNc um SNr B
YCIOBUSX aKTHBAILlMH MIEPBUYHON MOTOPHON KOphI Mo3ra (M1).

MarepuaJj u MeTObI

[IpoBoauau 31EKTPOPUIUOIOTHUSCKUE HCCIACIOBaHMsS Ha 32 KpbICax-
camifax juHud AnbouHO (250r.) B Tpex cepusix: uHTakTHas (N=11), Ha Momenu
BIl, nHAynMpoBaHHOW yHWIATEpadbHBIM BBEIEHHEM POTCHOHA M BHIJIEPIKaH-
Heix 4 Hen. (N=12) u B ycmosusix mporeknun NOX (n=9). Beeaenue poreHoHa
(12 mxr B 0.5 MKIJI TMMEKCH/Ia) OCYLIECTBIISUT B CTEPEOTAKCHUSCKOM alapaTe B
ycaoBmsIX HeMOyTaioBoro Hapko3a (40 mr/kr, B/0) B “medial forebrain bundle”
0 KOOpIMHATaM cTepeoTakcuueckoro ariaca [19] (AP+0,2; L£1,8; DV+8 mm). Sn
NOX BBoguu B 03¢ 5% ot LD 50 (1 mr/kr). UccrnenoBanue mpoBOAMIOCE B
COOTBETCTBUU C MPUHIUIIAMU ba3enbckoil Aekiapaluu U peKOMEHIAAIUIMU Py -
koBozactBa ARRIVE [9]. Pazmpaxaromuii 31€KTpoj BXKHBISIIM B HWIICHIIATE-
panbHyto M1 mo koopaunaram (AP+2,1; L+2,6; DV+1,6 MmMm), a cTekIsSHHbBIE
MukpoanekTpossl (1-2 MM, 2M NaCl) Beogumu B SNc¢ (AP-5,0; L+2,0; DV+8,1
MM) u SNr (AP-5,1; L+2,0; DV+8,6 MM) msi 3KCTPaKJICTOYHON PEerucTpaliiuu
CHaMKOBON aKTHBHOCTH. BricokouacToTHas ctumyisimus (BUC) MI — mpsmo-
YroJNbHBIE TOMYKH ToKa (mmrenpHOCTH 0,05 Mc, ammmuryza 0,12-0,18 mB,
cuia Toka 0,32 MA u wacrora 100 'y B Teuenue 1cek). Perucrparnmio ocy-
MIECTRIISIM HAa HAPKOTH3UPOBAHHBIX YPETAHOM JKMBOTHBEIX (urethane 1.5 r/xr
u/m). 3apeructpuposan 701 HeiipoH.

AKTHBHOCTh TIPOSIBIISIIaCh B Buie TeraHmdeckor mnoreHmmarmu (TII) u
neripeccun (THT) ¢ mocrreranmueckumu — [ITIT u [IT/]. Mcnonb3oBancs t-kpu-
Tepuii CThIoIeHTa. Y4eT KPUTHYECKHX 3HAYEHHH, B CPAaBHEHHUHU C TAKOBBIMH
HOpMalTbHOTO pactpenenenus npu ypoasax 0,05; 0,01 u 0,001, mokaszan, 4uro B
OOJBIIMHCTBE CIy4YaeB CIIAWKHHTA CTATUCTHYECKH 3HAYMMOE H3MEHEHHE JOCTH-
rajo kak MuHUMyM ypoBHs 0,05.
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Pe3yJILTaTbI H 06cy>lc)1e}me

B neiiponax SNc npu BUC M1 B genpeccopHbIX MOCIEN0BATEIbHOCTIX
T, B ycnoBusix npumenennss NOX Ha monenu BII, gocturana 1,73- u 1,78-
KpPaTHOTO 3aHMKEHHSI, UTO SBJIAETCS Bbie HOpMBI (1,55- u 1,50-kpartHoe) (puc.
1 A, b, B, I'). DT0 cBUAECTENHCTBYET O BOCCTAHOBJICHUH JICTIPECCOPHBIX dPdek-
ToB. B Bo30OyaurensHO# mociiemoBaTenbHOCTH TII B Heliponax SNc mocie
npumenenust NOX BeisaBisuiach B npenenax 1,98- u 1,73-kpaTHoro 3HadeHuil, B
To Bpems kak B Hopme u BII (2,00-, 1,58-kpatHoro u 3,31-, 3,04-kpaTHOrO
cootBetrcTBeHHO) (puc. 1 /I, E, XK, 3). Takum o6pazom, B pe3ynpraTe MpOTEK-
mun NOX, mokazaHO MNPOTUBOJEHCTBUE 3KCAUTOTOKCUYHOCTU B YCIOBHUAX
MaTOJIOTUH, T.€. Habmoaascs npoTekTopHbIi 3¢ ekt saa NOX.

B neiiponax SNr nmpu BUC M1 na monenu BII ¢ mporekuueit NOX B
JIETIPECCOPHBIX MocnenoBaTensHoCTAX T/1 gocturana 1,5-KpaTHOTo 3aHMKEHHS
(8 HOpme u tipu BIT 2,05-, 2,07- n 1,21-, 1,23-KkpaTHOTO COOTBETCTBEHHO) (pHC.
2 A, b, B, T, /I, E). B Bo30yautenbHbIX nocneaoBatenbHocTsx TI1 B HelipoHax
SNr non Bozaeticteuem NOX wucuucisiiacek B npeaenax 1,09- u 1,10-kpatHoro
3aBBIIICHUS, B CpaBHEeHUM ¢ HOopMmoii u BIT (4,87-, 2,21- u 1,38-, 1,60-kpatHoro
cootBerctBeHHO) (puc. 2 XK, 3, U, K, JI, M), T.e. B HelipoHax SNr npu
npotekiuun NOX nerpeccopHbie 3QPeKThl 0Ka3aarch BBIIIE, YEM B ITATOJIOTHH,
a BO30yAMTENbHBIE — HIDKE, YeM B nartosiorud. OUeBHIHOE MPOSBICHUE MPO-
TekTopHOTO 3 dekra sima NOX.

B neiiponax SNc npu BUC MI nHa moxenu BII ¢ mporeknueit NOX
MPECTUMYJIbHAS YacTOTa B ACIPECCOPHBIX MPOSBICHUAX onpenessack 17,20 u
11,73, B To Bpems kak B HOpMe oHa gocturana 14,70 u 9,10 mpu mosHOM OT-
CYTCTBHUH JIETIpecCOpHBIX mposiBiaeHnid Ha monenu BII (puc. 1 A, b, B, I'). Ha
monenu BIl mpectumynpHas dactora mpu Bo30yAUTENBHBIX () (eKTax MpeBbl-
11aja TakoBble B HOpMe U Obuia B npenenax 25,4 u 23,7 npotus 11,10 u 15,77 B
Hopme (puc 1 U, K, K, 3). B ycnoBusx mporekuun NOX npectumyiibHas
gacToTa TpH BO3OYAMTENBHBIX peakiusx mocturia 18,90 u 25,68, T.e. momy-
YeHO CHWKEHHE dKCaUTOTOKCHYHOCTH (puc. 1 A, b). UHbMu crioBamu, B ycio-
BuAX npuMeHeHHss NOX HMeno MeCTO BOCCTaHOBJIEHHE AETPECCOPHOM aKTHB-
HOCTHU Y CHUXKCHHE YKCAUTOTOKCHYHOCTH TPU BO30YAUTENBHBIX A (eKTax.

[ocrcTumyneHast wactota HeiponoB SNc Ha momenu bII mpu B030y-
JMTENBHBIX TIPOSBICHISIX peaknuii cocraBisiia 84,3 u 72,27 nporus 22,2 u 25,0
B HOopMe (puc. 1 U, K, 2K, 3). B ycnousax nporekinn NOX nocTcTUMyJbHAS Yac-
tota HeriponoB SN¢ Obuta B nipenenax 37,45 u 44,44, T.e. UMeJIO MECTO JBYKpaAT-
HOE CHIDKEHHE YacTOThl B CpaBHEHMH ¢ martojoruert (puc. 1 [I, E). Oto cBume-
TENBCTBYET O CHIDKEHHH 3KCAWTOTOKCHUYHOCTH C TpUOIIbKEeHHeM K HopMe. Ta-
KM 00pa3oM, B pe3ysibTare pOTEHOHOBOM MHTOKCUKAIIMU HAOJIOAETCs SKCANTO-
TOKCHYHOCTH, KOTOpasi 3HAYUTEIHLHO CHIDKACTCA B ycIoBUax mpoTekimu NOX. B
Hetiponax SNr Ha Moaenu bI1 ypoBHM IpeCTUMYITFHON YacTOTHI B IETIPECCOPHBIX
MOCJIeIOBATENFHOCTSIX, B CPABHEHUH C HOPMOH, OTIpeiesisuiuch B rpenenax 30,34
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Puc. 1. A-I' — rucrorpaMMbl CyMMBI CITAHKOB TIPe- U MTOCTCTUMYJIBHBIX JAE€MPECCOPHBIX
nposiiennii aktusHoctd TJI IIT/] (A, B), B coueranuu ¢ Bo30OymuTenbHbIME — T]]
ITII (B, I'), Bo30ymutensnbix — TII ITTIT (I, K, 1), B coueTanuu ¢ qenpeccopHbIMU
(E 3, K) B peanbnoM Bpemenu 20 cex (0 ¥ mOciie CTUMYJISIINN ) HelpoHoB SNc,
Bb3BaHHBIX BUC M1 B ycnoBusix nporekimu NOX na monenu BIT (A, b, /1, E), B
vopme (B, T, 2K, 3) u va mozmenu BIT (11, K). 3meck u Ha ocTalnbHBIX pUCYHKAX:
JMarpaMMBbl 9YacTOTbI CIIAWKOB, IIPE/ICTABIEHHBIX B THCTOIPaMMaXx, C YCPeIHEHHBIMU
3naueHussMu (M) 1 BpeMeHHbIX oTpe3koB J0 ctumysisiun (BE — before event), Ha
Bpemst Teranmsaimu (TT — time tetanization) u mocne crumyssinun (PE — post event).
CrpaBa OT quarpamm — KOJIMYECTBO HCTIBITaHUH (1)
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Puc. 2. A-E — ructorpaMMsl CyMMBI CHAMKOB Ipe- U NOCTCTUMYJIBHBIX JETIPECCOPHBIX
MIPOSIBICHUH akTHBHOCTH (A, B, [1), nenpeccopHo-Bo30ymutensHbX (B, I, E),
Bo30ymurensHEIX (OK, U, JI), Bo30yaurensHO-nenpeccopHbiX (3, K, M) B peansHOM
BpemenH 20 cek (10 u mocie cTUMyIInun) HeiipoHos SN, Ber3BaHHEIX BUC M1 B
yenoBmsix porekuuu NOX (A, b), 8 Hopme (B, I') u vHa mogenu BII ([, E).Cnpasa ot
JIuarpaMM — KOJTMIeCTBO UCTIBITaHuUil (1)
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u 38,5 mpotus 6,46 u 5,13 (puc. 2 A, b, B, I'). B ycmousax nporekmmu NOX Ha
monenu bBIl mpectumynbpHass 4acToTa B JAEMPECCOPHBIX MOCIEA0BATEIBLHOCTIX
ucuncisuiack mopsaka 14,18 u 12,95, uto okazanoch Hmke TakoBoil mpu BIT —
2,14- n 3,07-xpaTHoO, T.€. YacTOTA IMOYTH BepHYyJIach K HopMme (puc. 2 A, b, JI, E).
[IpectumynbHas wacTora HEHpoHOB SN, B IBYX BO30YAMTEIHHBIX ITOCIIEIOBA-
TenapHOCTsIX Ha Mmogenu BII, mocturama 67,25 u 48,74 nportus 5,35 u 5,16 B
HopMme (puc. 2 JI, M, XK, 3). B ycnoBusx mporekiun NOX mpecTUMyIlbHas
9acToTa B BO30OYIUTEIHHBIX TIOCIIEIOBATEILHOCTAX nocturana 23,27 u 22,46, 1.e.
2,89- u 2,17-xpaTtHO HIKe TakoBol Ha Momenu BII (puc. 2 K, 3, U, K).

Ha momemn BIl moctcTumyinbHas dacToTa HeWpoHOB SNr B B0O30yau-
TEJIBHBIX MOCIEA0BATENILHOCTAX cocTaBmia 92,63 u 77,34 npotus 26,05 u 11,35
B HopMe cooTBercTBeHHO (puc. 2 JI, M, U, K). C npoteknueit NOX B Heiipo-
Hax SNr ykazaHHas yactota gocturiia 27,50 u 27,03, 4To OKa3zajloch OYEHb
Oomm3kuM K HopMme (puc. 2 XK, 3). B yclioBUSIX NPOTEKIMHU TOCTHIHYTO 3HAYH-
TEJIbHOE CHUKEHHE IKCAaHTOTOKCUYHOCTH.

OKCaWTOTOKCUYHOCTD SIBJISIETCS] PE3yIbTaTOM CBEPXaKTHUBAIIUH IITyTamar-
HeIXx NMDA u AMPA penentopoB, cOAEHCTBYIOIIEH NOBPEXKIEHUIO HEHPOHOB
[14] ¢ ux rubenpio [13, 17]. Bo3HukaeT OHa B pe3yibTaTe pPa3BUTHS KaJbllHe-
BoH Oydepusanuu, TeHepaIiud CBOOOJHBIX PaAWKAIOB, aKTHBAIIMH MHTOXOH/I-
pHAIBHOM MPOHHMLIAEMOCTH U BTOPUYHOM IKCAHTOTOKCHMUHOCTH. C LENBbI0 WX
MPeIOTBpAIIeHNsT HEOOX0ANMO BOCCTAHOBJICHHE W YTIIyOJIeHHE JeTPEeCCOPHBIX
3¢ }eKTOB 1 CHMKEHHE YPE3MEPHBIX BO30yIUTENbHBIX 3 hexToB [1].

B meiiponax SNC BBISBICHO BOCCTAHOBJICHHE ACTIPECCOPHBIX U BO30Y-
IuTeNnbHBIX dpdexToB. B Helipornax SNr mpu nporekiun NOX na momenmu BIT
YPOBHHM JETIPECCOPHON M BO3OYIUTENHbHONW aKTUBHOCTH OKAa3aJIMCh HHUKE HOPMBI.
B netiponax SNc 6e3 mpoTeKIiH BBISBICHA 3HAYNTENbHAS 9KCAHTOTOKCUIHOCTH,
noctatoyHo cHukaemas NOX. VYpoBHM mpe- M INMOCTCTMMYJIBHOH YacTOTHI
HetipoHoB SNr Ha mozaenu BI1 Ge3 mpoTeKIy moKa3aid MOIITHOE TPEBEIICHHE
HOPMBI B pe3yJbTare SKcalToTokcudHOCTH, NOX criocoOCTBOBAN MX CHHKCHHIO.

[IpuBeneHHble pe3ynbTaThl TO3BOJISIOT MPEAINONarath JIOCTaTOYHHBIN
TepareBTUYecKhil 3PQPEeKT UCMOIB30BAaHHOTO CPEACTBA, TIOCTUTAeMBIH Jienpec-
CHel MPOTEKTOPHOTO Ha3zHadeHus. B OCHOBE IempecCcOpHBIX MPOSBICHUN aK-
THBHOCTH JIEKHUT TOPMOKEHHE, OIOCPENyeMOe TOPMO3HBIMH MOHOAMHUHAMHU
I'AMK wunu rmununoM. Heliporenes B 3penom mosre Haxoautcs non 'AMKep-
rugeckuM KoHTpoisieM 1 'AMK geiicTByeT B KadecTBe (akTopa, BIHSIONIETO Ha
nponudeparyio, MATpanno, AudQepeHaniio 1 CoO3peBaHne CUHarca, Kie-
TouHyto rubens u dkcnpeccuto pernentopa TAMKA [18], uro npemxycmatpu-
BaeT YHUBEpCaJbHOE NPOTEKTOPHOE Ha3HAYeHHE OOYCIIOBIEHHOTO WM TOp-
MOXKEHHUs. YcTaHoBieHa pematomas poiab 'AMK penenropom onocpenosan-
HBIX COOBITHI TIpH BeCcTHOY IsIpHO# KomreHcaruu [6, 8]. Takum o6Gpaszom, Te-
KyIIMe HCCIEeOBaHMs TO3BOJMIN YTBEPXkKAATh, YTO CHHANTUYECKOE TOPMO-
KEHUE 00ecreurBaeT BBICOKO crieluduyeckue (YHKIUN B HEPBHOW CHCTEME

MJIeKOUTaromux [2].
Hocmynuna 23.10.20
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NMuwplhtuunth hhjwunnipjut dngth pu Ynpunhynuhgpug
wpyEyghuynid npgnn b wpgtjwyng uhtwwwnhy wpngkutikph
hwpwpbkpuwljgmpjut hnhnjumpyniup Naja naja oxiana pnyuh

wponkhghuyng

L.U. huswwnpjub

Epuybphuktunubtph Ujphtun ghinuunbtuwlh 32 wntubunbbph Jpw
(250 q) wnwotwyhti owipdhy YEnuh (M1) pupdp hwdwpwlwiunipjut
hupwtdwdp (RzIv) hpwlwbwgyk] Lk substantia nigra compacta — SNc
(n=11) b reticulate — SNr (n=12) b NOX-h wpnunklghuyh wujdwutbpnid
(n=9). dkjuljut uljpnuutph hdwyniyuwhtt wjnhympjut hwdbdwnw-
Jwib JEpnisnipit inpiwynid, Mupyhtuntth hhjwignipjub (M2) Un-
nkih ypu b dhohtwmuhwlwb Ynppwih Naja naja oxiana (NOX) pnijuh
wypnubklighuyh wuydwbubpnud: M2 Unphjh ypuw SNe  ubjpnuubpnud
nbypbkunp wnhynipniup puguljuyl) E vwljuyt gpnnn EpLlnubpp
Ukbdwigh) Ei: SNe uljpnutbph hwdwpwljwinipniup tywtwlwh pupdp
E tnpdwyhg: SNr ubjpnuubpnud nhypbunp b gpynn EpEljunubkpt hoty L
SNr ubjpnuubph wijnhynmpjut hwdwupujutnipniup Wupnnghuynid
gnig kg wthwdbdwwn pupdpugnid tnpduyhg: Uw Jyuynid E Ep-
uwjnnunnpuhlnipjut dwuht: Mwpninghuyh wwjdwiutbpnd gnipu k
phpykp SNe  ubjpntubph pbhwpbunp EpEwnubph dbkS funghihnipmit
SNr-h hudtdwwnnipjudp: NOX pnyuh Jhpwpnidhg htiinn SNe ubjpnt-
Ukpnud Jbpuljwiqin]t) b nhypbunp Epkljunubpp, U hoby  npynnutpp:
Zmdwhwljwinipjniup Jupniy hety b SNr ubjpnuubpp NOX hpwnnt-
uhg htwn gnyg wnykghtt Epkljunutph wutpwt thnihnjunipnit: SNr
ubjpnuubph hwdwpujutnipniup Jupniy hek k: 8nyg £ tnipjus NOX
pniyuh nidbn npuljut Epkljun:

Change of Ratio of Excitatory and Inhibitory Synaptic Processes in
Cortico-nigral Projection on the Model of Parkinson’s Disease with
Protection of Venom Naja naja oxiana

L.M. Khachatryan

In a series of experiments on 32 Albino rats (250 g), the impulse activity
of the substantia nigra compacta - SNc (n=11) and reticulate - SNr neurons
(n=12) and under NOX protection (n=9) during high-frequency stimulation of
the primary motor cortex (M1) on a PD model using snake venom of the
Central Asian cobra NOX analyzed. In the PD model, there were no depressor
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effects in SNc neurons, but the excitatory effects increased. The frequency of
SNc neurons was significantly higher than in intact. The depressor and
excitatory effects of SNr neurons decreased. The frequency activity of SNr
neurons in pathology showed a powerful excess in comparison with the norm.
This indicates excitotoxicity. The pathology revealed a greater vulnerability of
depressive effects of SNc neurons in comparison with SNr. After the use of
NOX venom in SNc neurons, depressor effects were restored and excitatory
effects decreased. The frequency has dropped significantly. The neurons of the
SNr after the application of NOX showed a slight change of effects. The
frequency of SNr neurons dropped significantly. A strong positive effect of
NOX poison has been shown.
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YK 612.1

Bimsinne Cu-coxep:xamero coequnenus Cu(ll),
(3,5-DIPS)4(H,0); Ha BLIZKMBaEMOCTh M IIOKA3aTeJIH KPOBH
JKMBOTHBIX ¢ o:koramu |11-AB crenenn

A.I'. Kapanersin, A.M. Jannaksan, H.K. ApyTionsin,
AK.I'. llerpocsin, B.C. I'puropsin

Hayuonanvnuiii osrcozoswiii yenmp M3 PA
0054, Epesan, Jlaguoawen, n/a 25

Kniouegvle cnosa: TepMuueckrne OXOTH, BpeMs CBEPTHIBAEMOCTH KpOBH,
JEUKOUUTBI, TPOMOOIMUTHI, TE€MOTJIOOMH, SPUTPOLHTHI,
METaJIJIOKOMIUIEKCHI

U3BecTHO, 4TO KPOBETBOPHAS CHCTEMA, KaK aKTUBHO MPOJIUEpUpPYIOIIas
TKaHb, YPE3BBIYAHO YyBCTBUTEIbHA K JCHCTBHUIO PA3IMUHBIX (PAaKTOPOB BHEIL-
HEH cpelpl: MOHM3UPYIOMIMX H3IY4YEeHHUH, 0KOTOB Pa3IMYHOM MPHUPOAIBI, TOK-
cHYHBIX cocTaBisitomux [5,8]. [lostomy mnpoOrnema BIUSHHS TAaTOTEHHBIX
(haKTOpOB HA CUCTEMY KPOBH MPEICTABISET OOJIBIION HHTEPEC.

BrusiBiieHO, YTO NpH MPOTEKAaHWH KPOBM Yepe3 TKAaHU B MEPHOJ 0XKOra
MPOUCXOANT TETJIOBOE TOBPEXKACHHE M JECTPYKLHUSI SPUTPOLUTOB C BBIXOJIOM
cBO0OIHOTO reMorioOunHa B miasmy [7,9]. OxoroBast 00Jie3Hb TaK)KE BbI3bIBACT
BBIPXKEHHYIO JIeiikoruTapHyo peakiuioo [3,4]. Tlostomy i OLEHKH coOc-
TOSIHUSI OpPTraHU3Ma XMBOTHBIX, IIEPEHECIINX OKOI'OBYIO TpaBMy, M IIpolecca
32)KHMBJICHUS 11€J1ecO00pa3HO aHaIM3HPOBATh MOKA3aTEIH KPOBH (KOJIUYECTBO
JIEWKOIIUTOB, TPOMOOIIMTOB, SPUTPOLIMTOB, YPOBEHb FEMOTIIO0ONHA, BpEMsI CBEp-
TBHIBAEMOCTH KPOBH).

OpnHOW W3 NPUOPHUTETHBIX 3a7ad COBPEMEHHOM MEAMLMHBI SIBJISETCS
MOUCK HOBBIX 3((PEeKTUBHBIX CPENCTB, CIIOCOOCTBYIOUIMX JICYEHUIO 0XKOTOBBIX
TpaBM. TpeOoBaHHs, MPEIbABISEMbIE K IMOJOOHBIM COEAMHEHHSM, JOJDKHBI
OBITh KOMMEPUYECKH HEJIOPOTUMH, JOCTATOYHO CTAOWIBHBIMU, JIETKUMHU B TIPH-
MEHEHUH, HU3KOTOKCUYHBIMH U 00JIaaTh IPOJIOHTUPOBAHHBIM AeHcTBHEM. J[s
32)KMBJICHUSI TKaHEH TPH OKOr'e HCIIONB3YIOTCS TaKKe IMpernapaThl, KOTOphIE
00JIaZal0T TMPOTHBOBOCHAINTEIBHBIMH, OOJEYTONSIONIMMUA M pPEreHepupylo-
UM cBolicTBamu [2]. B aToi 0bmactu 0coOblii HHTEpEC MPEJICTABISIOT Me-
TaJJIOPraHWYEeCKUEe KOMIUIEKChI, OCHOBaHHBIC HA MEIU M 00JIalaoIne BHICOKOH
AQHTUOKCHIAHTHOH aKTHBHOCTBIO.

Ilenms paboOTHI — OIlEHKAa BO3MOXKHOTO OJIaTOTBOPHOTO BIUSHHUS MeETall-
mokomrekca Cu(ll), (3,5-DIPS)4(H,0); Ha TepMudeckne 0XOTH ITyTEM OIIpe-
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JEICHUs] TOKCUYHOCTH, aHajdn3a BBDKUBAGMOCTH W HEKOTOPBIX IOKa3aTesei
kpoBu. [lepeBo opraHu3mMa B COCTOSIHUE TOBBIIIEHHONW PaIuOpPE3UCTECHTHOCTH
Y BO3MOXKHOCTD 3aIIUTUTh OPTaHU3M OT MOPAXKAIOUIETO JACUCTBUS UOHUZUPYIO-
el paguaIy y 3TOTo BEIecTBa ObUIA JOKA3aHEI paHee.

MarepuaJj u MeTOabI

s onpeneneHuss BOZMOXKHOTO TepaneBTudeckoro addekxra Cu-comep-
xamiero coeauuenuss Cu(ll), (3,5-DIPS)4(H,0); mpu TepMuueckux 0xorax
MOCTaBJICH SKCIIEPUMEHT Ha OeJbIX, OECHOPOIHBIX, IOJOBO3PENBIX KphICAX
oboux moi0B co cpemHeii maccoit 190r (I rpymma — «uwmcteiii oxor», Il —
«OXKOr+MeTaokomIieke», |11 — Hopma).

JKUBOTHBIM Ha SMUIMPOBAHHON TOBEPXHOCTU KOXH B OOJIACTH CIHHBI
HaHocuiicst Tepmuueckuii oxor (30% ot nmoBepxuocTu Tena) I1-AB cremnenu.
Uepes 30 MHHYT TOCIIe OXKOTa BHYTPHOPIONIMHHO BBOJIMJICS WCCIICIYEMBIH
mpernapar B BUJE CyCHeH3uH, 10301 SOmr/kr. Jlanee mpoBoauics 3a00p KpoBH U
aHaJIu3 BBINICTICPSUNCIICHHBIX MOKa3aTelieli kpopu. Onpenessiach TakkKe TOK-
CHYHOCTb TOTO COCAMHEHHUS M aHAJU3WPOBAIACh BHDKMBACMOCTh (HA KaXKIYIO
TPYIITY OTBOAMIOCH IO 10 KUBOTHBIX).

Omnpenenenne TtokcuuHoctH coexuHenus Cu(ll), (3,5-DIPS)4(H,0)3
MPOBOJUIOCH C IENBbI0 KOJMYSCTBCHHON OIICHKH 3aBHCHUMOCTH «J103a—3(-
¢dex. TOKCHYHOCTh METAIJIOKOMIUIEKCOB XapaKTePU30BaJd Ha OCHOBE BbI-
yucinenus nokasarens JI/sq7, T.. TOM N03Bl COeNUMHEHUs, NpU KOTOPOM Ha-
omonaerca rubenp 50% JKUBOTHBIX B TeUeHUE 7 JHEW MOCJE IMOAKOXKHOTO
BBEJICHUS BEIECTBA B OpraHu3M. /[ 3TOr0 METa/UIOKOMIUIEKCHI BBOJMIIH
JKUBOTHBIM B ITOCTETICHHO BO3PACTAOIINX J103aX — OT MaKCHUMaJIbHO Hedddek-
tuBHOU 110 JI[1100/7, T.€. 1O TOM MUHUMAIILHOW JI03bI, a0COJTIOTHO CMEPTEIBHOM
st 100% sxuBoTHBEIX B TedeHue 7 muer (100mr/kr — 1675mr/kr). C UCHONb-
30BaHMEM MeTojia uHTerpuposanHus mo [.bepency [1] B ombiTax Ha KpbIcax
BBIYKCIIEHA cpefiHeneTanbHas 103a — JI 507

I'emaromornveckrie mapaMeTpbl OSKCHEPUMEHTANBHBIX JKMBOTHBIX, a
MMEHHO: KOJIMYECTBO SPUTPOLIUTOB, JICHKOIIUTOB, TPOMOOIIUTOB, TEMATOKPUT U
COJiepKaHUe TEeMOTJIO0MHA, a TaKXKe BpPEeMsi CBEPTHIBAEMOCTH KPOBH, OIIpe-
JISJISUTHA C UCTIONh30BAaHUEM CTaHIAPTHOTO JIabopaTopHOro 06opyroBanus [6].

C ucnonp30BaHNEM MeTOJ1a MHTETpupoBaHus 1o . bepeHcy, B onbiTax Ha
Kpblcax ompezaeneHa cpegHenetanbHas no3a JI[se7, cmeprensHas ans 50%
JKMBOTHBIX B TeUEHHUE 7 JHEH mocie MoaK0KHOTo BBeaeHus coeannerus Cu(ll),
(3,5-DIPS)4(H20)3 B opranmsm.

AHanM3 JaHHBIX TMPOBOAWIICS C TOMOIIBIO Psijia CIIEIUAIM3UPOBAHHBIX
cratuctuueckux maketos: StatSoft7, SPSS-10.0 u Stat Graphics Plus. Hc-
MOJIb30BAJIM PETPECCUOHHBIN U KOPPEIIAIIUOHHBIM METO/IbI aHAITN3A.
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Pe3yJILTaTbI H 06cy>lc)1e}me

Onpeoenenue mokcuuHocmu

CornacHo pe3yibrataM TecTUpoBaHui, Metauiokomiuieke Cu(ll); (3,5-
DIPS)4(H,0); okasancs MaaoTOKCHYHBIM coenuHenneM: BemuunHa JIso7
cocranisina 432.2 Mr/Kr.

CrnenmyeTr OTMETUTh, YTO MPHU TOAKOKHOM BBEJCHHUH B JHAIA30HE 103 OT
100 mr/kr go 300 mr/kr He HAOIIOAATHCH HAPYIIEHHUS MOBEJCHUECKIX PEeaKIUii
1 THOeNs )KUBOTHBIX B TeueHHE 24 dacoB. B cirydae BBEACHHS BBICOKHX 03
(1675 m > Mr/kr) 4acto cpa3y ke IOCJie HHBEKITMH HaOIIOAAINCh BSJIOCTh U
3aTOPMOXKEHHOCTh JBM)KCHUH JKMBOTHBIX C HACTYIUICHHEM THOENTH 4depe3 He-
CKOJIKO YacoB.

CoriacHO TONYYCHHBIM JaHHBIM, B O3KCIIEPUMEHTAIBHOW O0’KOTOBOM
IpyIIe YKa3aHHbIE YCAOBUS BBEICHMS B opranm3M Mertamiokomiuiekca Cu(ll);
(3,5-DIPS)4(H,0); He BBI3bIBANIM THOETH JKUBOTHBIX HE TOJBKO B TEUEHHE 7
nHer, Ho W uepe3 30 ngHel mocne wHBEKUMHU. Tonpko mpu go3ze 300 Mr/kr y
JKUBOTHBIX OBLIM OTMEYEHBI HPEXOSIINE BHEIIHUE MPU3HAKU JEHPECCHBHOIO
neiicteust Cu(ll), - KoMIIeKca Ha TOKOMOTOPHYIO aKTHBHOCTH (THITOIAHAMU),
KOTOpBIE uepe3 24 yaca yke He 00HapYKUBAIHCh.

3a cOCTOSHHMEM TOAONBITHBIX JKUBOTHBIX (032 270MI/KT) TPOBOAMIH
MOHUTOPHHT W ONpEAETSUTA reMaToJIorHyeckre nmokaszarenn. Ha Bcex cpokax
JKCIIEPUMEHTa HE OTMEYajoCh KAaKHX-JTHOO OTKIOHEHHH B TIOBEJCHUH W
BHEIIHEM BUJIe KpbIC. [ MOen )KUBOTHBIX TaK:Ke HE HAOI0an0Cch. Pe3ynbraTh
aHaJlM3a TeMATOJOTMUSCKUX TMOKA3aTeJIeH Y TPYIIbl UHTAKTHBIX )KUBOTHBIX U
TPyNIBl C WHBEKIMEH MeTauloKoMIUIekca mpuBeAeHsl B Tabm. 1. CormacHo
3TOW TabmuIe HaOIr0AaeTCsl JOCTOBEPHOE MOBBIIICHHE TAKUX MToKa3aTelNel, Kak
BpEMs CBEPTHIBAEMOCTH KPOBH M KOJHYECTBO JICHMKOLIMTOB Ha BCEM MPOTS-
KCHUHM JKCIIEPUMEHTA, YTO CBUJAETEILCTBYET O 3HAYUTEIBHOM BIHSHUU COE-
JIMHEHMSI Ha OPTaHW3M JKHBOTHBIX. UTO Kacaercsl ypOBHSI 3pUTPOIUTOB, TO Ha
7-e CyTKH OBUIO OTMEYEHO JTOCTOBEPHOE ITOHIKEHHE, a CITYCTS elle 7 CYTOK —
pe3Kkoe moBbIIeHNHEe YpoBHA. K KOHITy 3KcliepuMenTa HabIoAaeTcst TeHACHLUS
K HOpMaJIM3allii TeMaToJIOrHYECKUX [ToKa3aTeeH.

Tabauya 1
Temamonocuyeckue noxazamenu npu anaiuze mokcuiHocmu
CyTkn Hopma 7-¢ 14-¢ 30-¢
Bpemst  cBeprhIBac- 311.0+£19.00 501.0+30.39 476.0+32.34 322.0£21.00
MOCTH KPOBH (CeK) ™ *)
Jleiikormrsr (N/uL) 11500.0+420.0 15400.0+529.15 14360+591.27 13500.0+520.0
(*) *)

TpomGouHTEI 520000+18230 | 505000+18708.3 | 534000+22271.06 526000+19430
(N/ul)
TCemorno6us (g/L) 138.1+5.82 139.0+1.18 146.0+1.38 139.1+2.82
Opurpouutst (N/UL) 5823000 5254000 6538000 5852000

+278800 +113075.2 (*) +126427.8 (*) +217800

* p<0.05
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Onpedenenue svircusaemocmu

[Mocne rubenu 3 KphIC B TIEPBBIE CYTKHU TOCJE 0KOTa /103y MOCIETYOIIUX
WHBEKINHA YMeHbITH 10 20Mr/Kkr. J[aHHAas 1032 cOeAMHECHMS OYIET BBOAUTHCS
yepes Kaxable 2-€ CyTOK J0 OTTOPXKEHUS CTpyTa 03KoroBoit pansl. Ha 5-e cyTku
mocse Bo3neiicTBus morubma eme 1 kpbica. JITMHaMHKa BBDKHBAEGMOCTH JKHBOT-
HBIX W3 TPYIIBl «OXOr+uWHBEeKIMHA Metamtokomiiekca Cu(ll),  (3,5-
DIPS)4(H20)3» ¢ cooTBeTcTByIOIIEH PETPECCHOHHON KPHUBOW M ypaBHEHHEM,
OITUCHIBAIOIIUM JUHAMHKY, MPEICTABICHA HA PUCYHKE, TJIe Y — MPOICHT BbI-
JKHUBIITHX )KUBOTHBIX, X — JICHb KCIIEPUMEHTA.

v—=84.0736-21.1543*Lg(=x)

100 | = |

Qa0 - B

B0

S0

15
davs

Pucynok. /Ilunamuka BeIDKUBa€MOCTH B IPYIIIE «0KOI+ METaNIOKOMIUIEKC)

IIpoBoauny Taxke BH3yalbHBIII MOHUTOPHHI 32 COCTOSTHHEM OKOT'OBBIX
paH 2 TpyNIl MOJOMIBITHBIX KPBIC (KOXKOI» M «OXKOT+METAITIOKOMIUIEKC»), KO-
TOPBIH NMOKa3aj, YTO OTTOPKEHHUE CTPyIa OTMEYAIOCh IPUMEPHO B OJJUHAKOBHIE
cpoku, B TeueHue 12-16 nHeil mocime HaHeceHus oxkora. Uto kacaercs 3a-
JKUBJICHUS DPaH, DMHUTENIHM3AalMH, OBOJOCEHHS, TO B TPYIIE «OXKOIr+MeTauio-
KOMIUIEKC» 3TH MPOLECCH MPOXOAAT MHTEHCUBHEE, YEM B I'PYIIIE KOXKOI», UTO
TOBOPHUT O TOJIOKUTEIBHOM BIIHMSIHUU JTAHHOTO METAJUIOKOMIUIEKCAa Ha 000XK-
YKEHHBIA OpraHu3M.

Ananu3z zemamonozuuecKux noKazamenei y ZPynn «0MHcoz» u «0xicoz+
MEMANIOKOMNIEKC)

B onpenenennsie cpoku (3,7,14,21,30-¢ cyTku) mpom3BOAMICS 3a00p
KPOBHU M3 XBOCTOBOW BEHBI JJIsl FEMATONIOTMYECKOro aHanu3a. Pe3yabpTaThl aHa-
JU3a TPUBEJCHBI B Ta0. 2. 3HaYCHHS MOKa3aTelied B CKOOKaX COOTBETCTBYIOT
IPYTIIE KOXKO.
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Tabauya 2
HUszmenenus cemamonocuyeckux nOKa3ameﬂeﬁy epynn «ootcoe» u
«02HCO2 T MEMAIIOKOMNIIEKC )
CyTku 3-¢ 7-e 14-¢ 21-e 30-¢
Bpems 265.0£17.27 321.25+21.85 279.38+15.39 238.33+14.81 276.67+23.33
CBepThIBae- (415,0+£7,63) (327,5£32,5) (360,0£34,64) | (338.5+43.55) (316,7£52,47)
MOCTH KPOBH *) ™) *)
(cek)
JleKoLUTBI 11233.0 11600.0 14100.0 8600 12530
(N/uL) +834.0 +578.0 +105.0 +460.0 +230.0
(8300.0+£590.0) | (10200+2200.0) (8800+700) (7360+650.0) (5930.0+£600.0)
*) *)
TpomGouutsl | 531666.67 545000.0 491250.0 503333.3 643333.3
(N/ul) +23190.04 +22598.0 +17132.62 +34801.02 +69841.09
(588333,3 (637500.0 (495000.0 (600000 (705000
+44378,42) +2500.0) +66583,28) +58291.5) +50000)
(*)
Temornobun | 131.87+1.65 140.75+1.29 131.88+2.7 142.3+1.45 147.37+6.39
(g/L) (134,6+6,06) (136,545,5) (163,3+10,13) (162.3+1.61) (161,3+1,76)
*) *) *)
OpUTPOLHTEI 4.77+0.15 5.4+0.31 5.85+0.22 5.84+0.35 6.33+2.6
(N/uL) (5,9240,13) (3,1340,1) (6,56+0,18) (6.47+1.125) (6,38+1,9)
* p<0.05

W3 npuBeneHHOM TaOJIHUIBI BUIHO, YTO B PAaHHUE CPOKH IOCJIE 0KOra U
WHBEKIINA KOMIUIEKCa Ha0mromaeTcss aoctoBepHoe mnoHmwkenne BCK (3Ta
TEHJCHIUS COXpaHSeTCs 0 KOHIA J3KCIEPUMEHTa) W YPOBHS SPHUTPOIIUTOB
OTHOCHTEJIBHO TPYIIIBI C YUCTHIM 0KOTOM», a HauuHas ¢ 14 CyTOK OTMEUYEHO
JIOCTOBEPHOE TMOHIKCHHE YpPOBHS TEMOIIOOMHA W TIOBBIIICHUE YPOBHS
JICKOITUTOB.

Takum o6pazom, metaokomiuieke Cu(ll), (3,5-DIPS)4(H,0); okazaics
MaJIOTOKCHYHBIM coeauHeHueM: BenumuuHa JI[sq7 cocraBmsna 432.2 mr/kr. B
cilydae BBEJICHHUS BbICOKMX 1103 (1675 m + MI/Kr) yacTo cpasy e IMocie
HMHBEKIMHM HAOIIOAAIUCH BSJIOCTh U 3aTOPMOXKCHHOCTD JABMIKEHUI JKUBOTHBIX C
HACTYIUICHHEM THOEIN Yepe3 HECKOIBKO YacoB.

[Ipu noskoxxHOM BBelieHHH B nuana3one 103 ot 100 mr/kr g0 300 mr/kr
He HaOJIOATUCh HAPYIICHUSI MOBEACHYSCKUX PEaKIUil U rHOesbh )KUBOTHBIX B
TedeHue 24 4acos.

[lpn wHBEKIMU B yMepeHHBIX n03ax (270Mr/kr) HaOIIOMAIOCh JOCTO-
BEpPHOE TIOBBIIIICHUE TAKHX T0Ka3aTeseil, Kak BpeMsi CBEPThIBAEMOCTH KPOBH U
KOJIMYECTBO JICUKOI[UTOB TOYTH HA BCEM MPOTSDKCHUU SKCIICPUMEHTA, YTO
CBHUICTEIBCTBYET O 3HAYUTEIILHOM BIIMSHUU COCJAMHEHUS Ha OPraHHU3M JKUBOT-
HbIX. UTO Kacaercsi ypOBHS DPUTPOIMTOB, TO HAa 7-€ CYTKH OBLJIO OTMEUYEHO
JIOCTOBEPHOE MOHIKEHHE, a CIYCTs €lle / CYTOK — pe3koe mnoBsimeHue. K
KOHI[y DKCIEpUMEHTAa HAOJI0JaeTCsSd TCHACHIUS K HOPMAaIH3aI[MM I'eMaToJIo-
TUYECKUX MOKa3aTelei.

[IpuBeneHa nuHaAMHKa BBDKHBAEMOCTH JKHBOTHBIX W3 TPYIIBI «OXKOT-+
unbekimu Metamokomiuiekca Cu(ll); (3,5-DIPS)4(H20)s» ¢ cooTBeTcTBYyIOMICH
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perpeccuoHHON KpuBOM W ypaBHeHHeM, y=84,073-21,15X, mO3BOJSAIOIIMM C
MIOMOILBIO 3KCTPAMOJIALMUA MPOTrHO3UPOBATh M3MEHEHHE MPOLIEHTa BbLKHUBAe-
MOCTH B OTJAJICHHBIE CPOKH DKCIIEPUMEHTA.

[Ipormeccsl 3aXUBIEHUS paH, MUTEIU3AINNA, OBOJIOCEHHS B TPYIIIE «O-
KOT-FKOMIIIEKC» TPOXOJAT MHTEHCHBHEE, YeM B TPYIIIE YHUCTOTO OXKOTa, YTO
TOBOPHUT O OJIATOTBOPHOM BIIMSHUM JaHHOTO METAJUIOKOMILIEKCa Ha O000XK-

JKEHHBIA OpPraHu3M.
Hocmynuna 03.12.20

Cu-yyupniiulynn Cu(II).(3,5-DIPS).(H20): Uhwugnipjul
wqptgnipniup III-AB wuwnhdwuh uypjuspubpny YEunwuhubph
wyphnttulnipjut b wpjub gniguthoubph Ypu

U.Q. Yupuybunyub, U.U. Fwjjupjul, LY. Zupnipmniiyub,
d.Z. Mhnpnuymb, 9.U. @phqnpyub

dudwtwljulhg pdoynipjutt ghipwlw punhputphg L tunp wp-
pnibwybtwn dhengutph npnunudp wypjudpuyhtt Juwudwspubph pnid-
dwtt gnpénid: Uju nnpuinid wpwbudtwhwwnntl] hbwwppppnipini k
wnwowgunid pupdp hwljwopuhnhs wlnhynipjudp odndws dkwnwn-
opquiwlwut hwdwihpukph Yhpwenudp: Upjiwwnwiph tywwnwlu k
guwhwwnk) Cu(Il)2(3,5-DIPS)4(H20)3 Ubinnunuljutt hwdwjhph httwpwynp
npulwut wqnpkgnipniup obpduyhtt wypywspubpny Yhunuuhubph op-
quihquh Jpw’ npnokny wyn dhwgnipjut pnitwpwbwlut hwnlnt-
piniuttpn, JEpnusknyg wypbnttwlnipniip b wpyubt npnp gniguithy-
ubkp: NMwpqybkg, np Cu(Il)2(3,5-DIPS)s(H20)3 dbnmwnulwb Ynduykpup
guép pntbwpwbwluwb hwninipmititipny Jhwgnmipnit L. LDso7-p
432,2Uq/ljq t: Pupdp swithwpwdhuitnh (1675 Ug/g b wkih) tbkpup-
Ynidhg wudhpwuybu htwnn hwdwj tjunynd Ehu YEunwuhubph pnt-
|nipjniutt ni pwpdnudubph wpgbjulnudp, hsp dh pwuh dwd whg
wywpunynid tp dwhny: 100 dg/q dhtsh 300 Ug/ljg vhugnipjut vhow-
Juypnid 24 dwddw pupwgpnid skt tjuwnybt] Jupph jpwtiqupnidubp b
Ytunwuhubph dwh:

Quithuynp (270 Uq/yq) nnquyny tkpupyihu gplpt wdpnng thnp-
dh plpugpnud Wjuwujty E wyiwhuh gniguihptbph qquih wé, hby-
whuhp Lkt wput dwjupplwt dudwbwlp b (EYnghnutph putwlp,
htsp Jyuynud £ vhwgnipjut qquh wqptgnipjut dwuht jEuguthubph
opquithquh Jpuw: Py Jhpwpkpnud b Ephppnghinubph dwljupnuyhb,
wyw 7-pn opp ujuwnyky E qquh wulnud, b bu 7 op wmtg® Yupnil wd:
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®Onpdh wmjupunht tjunyl) E wpnibwpwbulut gniguhpubph jubn-
twynpdwt vhunnwd:

Lhkpyuyugyt) t «agpusp + Cu(Il)2(3,5-DIPS)s(H20)3 uymiph k-
pupynid» JEuguuhubph jodph wypbnibuynipjut phtwdhjut’ hw-
duyuwnuupwb nhqpbuhuwgh Ynpnd b vnugus pwiwdling, npp poy
E wwhu tpunpuynjjughuyh dhengny Jwupiwwnbub) thnpdh tplw-
punbnipjut phypmd wnnlnup thnthnpnipnibubpp: dbkppbph pupk-
(uynidp, kyhphjugnidp, duqtph wdp «agpusp + ynip» judpnid wyk-
1h hunbuuhy Gu pupwind, put dwpnip wypqusputph judpnud, hsp
Jyunud £ wyu dbnwnuijut hwdwihph gpujut wqpbkgnipjut dwuht
wypduspuyhtt Juwugwsputipny Yhunwuhutph opquuhquh Jpus:

Influence of Cu-containing Compounds Cu (I1)2 (3,5-DIPS), (H,0)3
on Survival and Blood Indicators of Animals with
Burns 111-AB Degree

A.G. Karapetyan, A.M. Dallakyan, N.K. Harutunyan, J.H. Petrosyan,
V.S. Grigoryan

One of the priority tasks of modern medicine is the search for new
effective means to facilitate the treatment of burn injuries. In this field, the use
of metal-organic complexes with high antioxidant activity is of particular
interest.

The aim of the work was to evaluate the possible beneficial effect of the
Cu(ID4(3,5-DIPS), (H,0); metal complex on thermal burns by determining
toxicity and analyzing survival and some blood parameters. The Cu (1), (3,5-
DIPS), (H;0); metal complex turned out to be a low-toxic compound: the
LDso; value was 432.2 mg/kg. In the case of the introduction of high doses
(1675 and + mg/kg), often immediately after the injection, lethargy and
inhibition of movements of the animals were observed with the onset of death
after a few hours. When administered subcutaneously in the dose range from
100 mg/kg to 300 mg/kg, behavioral disorders and death of animals were not
observed within 24 hours. When injected in moderate doses (270 mg/kg), there
was a significant increase in such indicators as blood clotting time and the
number of leukocytes almost throughout the experiment, which indicates a
significant effect of the compound on the animal organism. As for the level of
erythrocytes, on the 7th day there was a significant decrease, and after another 7
days - a sharp increase. By the end of the experiment, a tendency towards
normalization of hematological parameters is observed. The dynamics of the
survival of animals from the group "Burn + injections of the metal complex Cu
(1D2(3,5-DIPS)4(H,0); with the corresponding regression curve and an equation
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that allows using extrapolation to predict changes in the percentage of survival
in the long term of the experiment. The processes of wound healing,
epithelialization, hair growth in the "burn + complex" group are more intense
than in the pure burn group, which indicates the beneficial effect of this metal
complex on the burned body.
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Kiananyeckasgs MeIuIMHA

YK 616.211-006.5

TpuaMIIUHOI0H B JleYeHUH XPOHUYECKOT0 MOJIUIO3HOT0
PUHOCHHYCHTA U ACTMbI

A. X. Hazansin 1’2, C. JI. Manacsin 2, A. K. Iorocsin 2,
A. A. ABaksn ', A. K. IHyRypsml’2

YETMY um. M. Tepayu, kaghedpa JIOP Gonesnei,
0025, Epesan, yn. Kopiona, 2
2 Meduyunckuii yenmp «Opebynu», omoenenue omopuHoIapuH2on02Ull
0087, Epesan, yn. Tumoepaodsn, 14

Kniouesvie cnosa: PUHOCHUHYCUT, TPUAMIMHOJIOH, aCTMa, IOJHUIIbI, UCCIIEI0-
BaHHUC, MAIUCHT, KAYCCTBO XHU3HHU

Xponndeckuii monumno3Held puHOCHHYCHT (XIIP) Tpyamo mommaercs
JICYCHUIO U 3HAYMTEIIHHO BIMSET HA XKM3Hb MarueHToB [1]. MHoruM nanueHTam
TpeOYIOTCSl YacThle CHCTEMHBIE CTEpOMABl M MOBTOPHOE XHUPYpPrHUYECKOe
BMmemiarenbcTBo [8,12]. Takum obpasom, XIIP mpencraBisier coboii cepbe3Hoe
KJIIMHAYECKOE M dKOHOMHYECKOE OpeMs, TpebOyroiee ocTpyro HEOOXOIUMOCTh
BO BMEIIATENbCTBE, KOTOPOE OBbLIO OBl OBICTPBIM M YCTOWYHMBBIM IO CBOEMY
nevicteuro [10,13]. XTIP yacto coderaercs ¢ acCTMOM, M TEUCHHE €€ MPOTEKACT
Tsokeno [3,5]. YuuTeiBas CXOACTBO CIM3UCTHIX 00OJOYEK M, BEPOSITHO, HUM-
MYHHYIO JUCOYHKIUIO, KOTOpasi MPOUCXOUT B BEPXHUX M HIDKHHUX J[BIXATEIlb-
HBIX ITyTSIX COYETaHO, YTO HA3bIBAETCS KOHIICTIIIHEH «EIWHBIX IbIXaTeIbHBIX
nyTeil», BO3MOXHO, YTO OWOINpenapaThl, HaleNCHHbIE Ha KIIOYEBBIX HMMY-
HOJIOTHYECKHX YYaCTHHKOB BOCHAIUTEIHHOTO KacKaja, MOTYT MOJYJIHPOBAaTbH
3abosieBaHie B HECKOJMbKHX TKaHsiX [2]. Eciam 31O Tak, TO OXHO JIEKapCTBO
MOJKET OJIHOBPEMEHHO JICYUTh KaK BEPXHHUE, TaK U HIKHUE JIbIXaTeIbHbIE MyTH
U, TAKUM 00pa3oM, OBITh 9KOHOMHUYECKH 3PPEKTUBHBIM B JOJITOCPOYHOM mepc-
NEeKTHBE. TPUAMIMHONOH SBISETCS TIIOKOKOPTUKOCTEPOHIOM, OOBIYHO WC-
MOJNIb3YeTCsl B JICUCHUU aCTMbl, H ero 3((EeKTUBHOCTH JIOKa3aHa HEIaBHUMHU
uccienoBanusivu [14,16]. OCHOBHBIM JICHCTBHEM TPHAMIIMHOIOHA SIBIISCTCS
aKTHBALMSl CHENU(UUYECKUX PELENTOPOB, PACIOIOXKEHHBIX B IMTOIIa3Me
KJIETOK OpraHoB-muuieHeil. IIpoTuBoBOCHANIMTENBHBIE CBOWCTBA IIpenapara
00yCIIOBIIEHBI CTAOMIM3aIel MEMOpaH TYyYHBIX KJIETOK, YyTHETEHHEM aKTHB-
HocTH (hocdonumaszpl A2, IpeKpalleHneM CHHTe3a apaxUJAOHOBON KHUCIOTHI U3
¢dochonunuaoB KIETOUHBIX MEMOpaH M CHW)KCHHEM YpPOBHS TNPOAYKTOB ce
merabonmusma (I[N, Tx, neiikorpuenoB). UHrubupyeTr ruanypoHumasy, Ipe-
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ISITCTBYET PaCILEIUIEHUI0 OCHOBHOTO BEILECTBA COCIMHUTEIBLHONW TKaHH, TOP-
MO3HT JeJICeHHE TYYHBIX KJIETOK M YMEHbIIAeT MX NETPaHyJsuio (C BBICBO-
00’KJeHNEM TUCTaMUHa, CEPOTOHMHA, OpaJMKMHUHA), CHIKAET MPOHULIAEMOCTh
COCY/AHCTON CTEHKH, KonmdecTBo T- m B-mumdonnTos, HapymiaeT ux B3auMo-
NeWCTBHE, OCTAaHABIMBAET MUrpaliio B-muMdonuros (MMMyHOIETIPECCUBHOE U
npoTHBOaJuIepruueckoe aercraue). Menomnn3ys BonpocHuku SNOT-22 u ACQ-
7, MBI COO0IIIaEM O PeaNbHOM ONBITE MCIOJIb30BaHMSI TPHAMIIMHOJIIOHA B HALIEH
nonyJysanuy B jiedeHUM XIIP, coueTaHHOM C TSXKENOH allIeprudeckoil acTMoil
[4], a Takxke cpaBHHBaeM pe3yJbTaThl JIEUCHUS C PE3yJIbTaTaMH XHUPYPrH-
YeCKOr0o BMEIIATENbCTBA.

MarepuaJj 1 MeTOABI

OneHnBanuch Bee manueHThl ¢ XIIP i TsHKenoi amiepruaeckoi acTMOM,
moytydaBimuie TpuamiuHoioH. Jmarno3 XIIP ObI1 moaTBepkaeH SHIOCKO-
nuueckd. Tspxenast ¢popma acTMbl ObUla MOATBEP)KICHA HA OCHOBAHUM KpUTE-
pueB, ycTaHOBICHHBIX B pekomenpaaiusx ERS-ATS [15]. [Ins coorBercTBHs
KpUTEPHUSIM HAa3HAYCHHS TPUAMITMHOJIOHA TIPH TsDKEION pedpakTepHON amiep-
TMYECKOH acTMe, BCE MAIMEHTHI JOJKHBI ObITh CEHCUOMIN3UPOBAHbI XOTA OBl K
OJHOMY aspoajulepreHy (HampuMep, Komladas IIepCTh WM TBUICBOM KIIEI).
TpuaMIIMHOJIOH BBOAMJIM C MCIIOJIb30BaHUEM CTaHAAPTHBIX IMPOTOKOJIOB J0-
3upoBanus (40 Mr TpUaMIIMHOIOHA BHY TPUMBIIIEYHO OJHOKpPATHO). brutm 3am0-
KyMeHTHUpoBaHbl nokazareau SNOT-22 Ha ucxogHOM ypoBHE, uepe3 4 Helenu
u 16 nenens neuenus. ['pynmy nammentoB ¢ XIIP, mepenecmmx QyHKIHO-
HAJILHYIO 9HJIOCKOIIMYECKYIO0 XUPYpPruio HocoBbIX nasyx (FESS) ¢ momumakro-
MHeH, KaKk ¥ TPYyNIy, MOJYyYaBIIyI0 TPHAMIIMHOJIOH, TaKXXe OICHUBAIHU C II0-
mombio SNOT-22 no u mocne oneparuu (MIpH TIAHOBOM ITOCTONEPAIIIOHHOM
oOcinenoBannn uepe3 4 Henmenu). O0mmi 6ann mo SNOT-22 6onee 50 Obun
onpeneneH kak Tsokenbiid XITP [11]. Actma onenuBanack mo ACQ-7, co cpen-
HAM OamtoM 1,5 u BBIE, W MPEACTABISIET COOOW HEAOCTATOYHO KOHTPOIIHU-
pyemoe 3aboneBanue, 0,75 6aia yka3pIBaeT Ha XOPOIIUNA KOHTPOJIb.

Pe3yabTarsl M 00CyKIeHHE

Bce nmanuents! umenu XI1P. Hu y koro He ObUIO 303MHO(PHIBHOTO Tpa-
HyJieMaTo3Horo moiuanrunta (cuHapoM UYepra-lllTpayca). IlamuenTsr ¢ oge-
BUAHBIMU 'PHOKOBBIMH 3a00JI€BaHNAMH OBIIIM MCKJIIOUEHBI U3 HccienoBanus. B
NPEACTaBICHHON TabiHLe CyMMHUPYIOTCS (EHOTHITUYECKHE XapaKTEPUCTHKH
JBYX TPYIII JICYCHHUSL.

XIIP 6p11 TsDKEenmbIM B o0emx rpymmax. Cpemamii 6amnr SNOT-22 Ha
HCXOJHOM YPOBHE COCTaBIsUI 52 (nuama3oH 27-78) B rpyImie TpUaMIIMHOJIOHA H
70 (muanaszoH 26-104) B rpynme xupyprudeckoro nedenus (p=0,02). Tpuawm-
IUHOJIOH MPHUBOAUT K ObicTpoMy yiyumennto SNOT-22 y nauuentos ¢ XIIP,
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KOTOpoe OBbLIO 3aMETHO B Hayaje JIEYEHUs M NPOJOJDKANO COXPAHATHCS B Te-
4yeHue Bcero Kypca jeuenus. Cpeanuit 6amt mo SNOT-22 cuuzmics no 24,5
(mnamazon 1-42) na 4-it Henmene u goctur 30 (quamnaszon 3-60) Ha 16-it Hemene
neaenust (p=0,0033 u p=0,0086 coorBercTBeHHO). CpemaHuii mocieonepa-
muoHHEIH 6amt mo SNOT-22 cocrasmn 29,5 (nuamaszon 1-61) (p<0,001). Mexmy
IpynnamMu TPUAMLMHOIOHA M XMPYPTrUUECKOro JICUEeHHsI B cpelHeM Oajuie 1o
SNOT-22 He 6bUTO 3HAYMMOH pa3HUIBL. Hapsmy ¢ 3TUM HmpoucXoauT OBICTpoe
VIIyYIIEHUE COCTOSIHHSI aCTMBI, YTO OTPAKaeTcs B 3HAYUTEIHLHOM CHHKCHUH
mokazareneii ACQ-7 xak uepe3 4, Tak u uepe3 16 Hemens neuenus (p=0,005 u
p=0,03 cOOTBETCTBEHHO).

Tabauya
DEeHOTUIINYECKUE TpuaMIMHONIOH Xupypruueckoe
XapaKTePUCTUKH JIeueHue
Cpennuii Bo3pact (Jiet) 46 47,8

Ywciao nanueHToB (o)

13 (My»x4uHEL, N=5,
JKEHIIUHBI, N=8)

24 (My>x4uuHBI, N=14,
sxeHtuHb, N=10)

KomnuuecTBo 0,52x10°/n 0,55x10° /n
303UHO(MIIOB (B CpetHEM)
UyBCTBUTENBHOCTh
K aCIIUpUHY 7% 63%
Act™a 100% 100%
UyBCTBUTENBHOCTh 100% 42%

K a9poajyiepreHy

Hamm panHBIE TEMOHCTPHPYIOT, YTO TPUAMIIMHOJOH sBIsAETCS d(hdek-
TUBHBIM cpeJicTBOM ist jieueHus: XIIP v, HaCKOJIbKO HaM M3BECTHO, YyJydllle-
HUE COCTOSIHUS TPHUIATOYHBIX Ia3yX HOCA IMPOUCXOAHT TapalieNbHO YIyd-
LIEHUIO COCTOSTHHSI aCTMBI B TEUEHHE BCEr0 BPEMEHH JICUCHHUS W MPHOIMKACTCs
K 3QPEeKTUBHOCTH Xupypruyeckoro Jyiedenus mo mkane SNOT-22. Takue BbI-
BOJIBI SICHO TIOAJEPKUBAIOT KOHIEHIIHIO THIIOTE3bI «EIWHBIX IbIXaTeNbHBIX ITy-
tel» kak npu XIIP, Tak u npu amnepruuyeckon acTMme.

Hcnonb3oBanue NPOBEPEHHOTO HHCTPYMEHTA OLCHKU 3a0oJieBaHUI
SNOT-22 u ACQ-7 mokaszano ynyumenue oxHoBpemeHHO XIIP u Tspkenoi
AJIEPTHYECcKO acTMBI yKe uepe3 4 Hellenu mocie JedeHus (T.e. mocie OgHOU
71036l TPHAMIIMHOJIOHA), a TaKXe CTOWKUN d(h(eKT mpu MpOoJOHKEHUHN TepaIiu.
OTU pe3ynbTaThl aKTyallbHbl, OCKOJIBbKY HCCIEJOBaHHUA TPUAMLMHOJIOHA IpHU
TSKEJION acTMe JI0 CHX IOp HE OIEHMIIM HCXObl, U €CTh OTpaHUYEHHBIE HC-
CJIEJIOBAaHMs, M3ydarolnre 3a00JieBaHNEe HOCOBBIX IMa3yX IBYCTOPOHHE CIICIBIM
1ane0o0-KOHTPOIUPYyeMbIM criocoboM. TIMHTO TpoaeMOHCTPUpOBANl B HCCIe-
JOBaHHUH, IPOBEJICHHOM B HeOOMNbIOW BEIOOpKe manuenToB ¢ XIIP, ynyumenue
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SNOT-20 B Teuenne 6 MecsIeB, HO APYTHE MMOKa3aTeld, TaKue Kak OOOHSIHHE,
MOTOK BO3/yXa, SHAOCKONMYECKWE CHUMKH M Oalljibl, HE IOKa3alu 3Ha4yu-
TeNbHBIX yayuiienuii [6]. Cieayer MOMHHTE, YTO TPYIINA, MOIyYaBIias TpHaM-
[IMHOJIOH, ObUTa BEIOpaHa W3 TAIMEHTOB C TSKENIOH pedpakTepHON acTMOM.
OOpsacHenne Oonee HU3KOro ucxomnoro Oamma SNOT-22, nabnromaemoe B
TpynIe TPUaMIIMHOIOHA, MOXKET OBITh CBSI3aHO C YaCTHIMU KypCaMH Mepopab-
HBIX CTEPOUOB, HEOOXOMUMBIX JUIS CTaOWIM3allMUd acTMbI TEpe]] HadaloM
npremMa TpuaMIuHOIOHA [/]. MOXHO MpEAoI0XKHUTh, YTO CHCTEMHEBIE CTe-
POMABI UMEIOT MOIYJHPYIOIIEE BIMSHUE HA UMMYHHYIO JUCPETYJIALHIO, YTO
MO3KET MOBBICUTh KAYECTBO >KU3HU MMALIUEHTOB.

B nacrosmiee BpemMs TpUaMIIMHOJOH SIBISIETCS JOITOCPOUYHBIM CPEIACTBOM
JIEYCHUS] aCTMBI, €r0 OTMEHSIOT TOJIBKO B TOM CJydae, €CJIM Ipemapar Iie-
pecTaeT MeHCTBOBATh WM y MAIIMEHTA BBIABIAIOTCS MOO0YHBIC 3¢ dekThl. Oue-
BHUJHO, YTO JI0 Te€X IOp, IOKa He OYIyT MpOBENEHBI NalTbHEUIIHE MOAPOOHKIE
WCCJICJIOBAHUS, C YYETOM CTOMMOCTH TPUAMIIMHOJIOHA, MOXHO OOCYAHUTH OyayT
T pe3yJbTaThl JICUCHUS PEHTA0EIBFHBIMH B JIOJITOCPOYHON TIepcrekThBe. Ecmu
HCCIEIOBAHUSI MOTYT JOKa3aTh, YTO ISl YKa3aHHBIX MALUEHTOB C TSDKEIBIM
XIIP u acTMOil nedyeHue TPUAMIIMHOJIOHOM 3(P(PEKTHBHO, TOTJA 3TOT MOIXO
OyJIeT MOJIC3CH KaK C TOYKU 3PCHUSI HEOOXOAMMOCTH TOJIBKO OJHOTO Iperapara
JUTSL IEYCHUS IBYX TSDKENBIX 3a00JIEBaHMIA, TaK W C TOYKUA 3PEHUS 3IIPaBOOX-
paHeHHs M WCIOJBb30BaHHS PECYpPCOB TOCYIapcTBEHHBIMH opraHamu. OOrmiee
rojgoBoe 3koHoMudeckoe Opemst XIIP B CIIA onenuBaercs B 22 mMuuiMapiaa
nomnapoB (TpsMble W KOCBeHHBIE 3arparhl) [9]. TloBTOpHAs omeparus Mo
MTOBOJY pernuanBa 00JIe3HN — OOBIIHOE Aeii0. MeXIy orneparusIMu MalueHTh
MPOOJIKAIOT CO00IaTh O OOJIE3HW W HU3KOM KadecTBE JKU3HU. YUUTHIBAs
cHmkenue 6amuioB SNOT, 0 KOTOPBIX COOOIIAIOT MAIIMEHTHI C TSHKEIOH acTMOU
u XIIP, BO3MOXHO, YTO 3TO JICYCHHE CHHU3HUT MOTPEOHOCTh B XUPYPTHYECKOM
BMEIIATEIHCTBE, YTO MPHUBEACT K 3HAYHUTEIHPHOW J3KOHOMHH CPEICTB M IIO-
TpeOyeT JanbHeHIIero u3ydeHusl.

Pexomennanuu mo J€4YEHHIO aCTMBI 10 CHUX IOp HE YYHUTBIBAIOT COYe-
TaHMs 3a00JICBaHUI BEPXHUX U HIKHUX JIBIXaTENbHBIX MyTel y nanueHTa. JIOP
XUPYPTH W TYJIBMOHOJIOTH ITOJDKHBI JICYUTh TaKWX ITAIIMCHTOB B KOMOWHH-
POBaHHOM MOAXOJE «EAUHBIE NbIXaTEIbHbIC IYTH — €AUHOE JICUEHUEY.

Takum oOpazom, Mbl gocturiau Obictporo ymyumenuss XIIP u coue-
TaHHO! C HUM TSDKEJIOW aJUIEPrMYECKOM acTMbl HAa paHHEW CTAJWUU JICUEHUS
TPUAMITHHOJIOHOM. BO3MOXHOCTh JICUEHUS NBIXaTeNbHBIX IIyTEeH OJHUM
penapaToM Ha ropu3oHTe. TONBKO TOTJa HAallMeHT CMOXKET COOTBETCTBOBATH
MPaBWILHO BEIOPAHHOMY BMEIIATEILCTBY.

Hocmynuna 15.02.21
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Sphundghtinyntip npujtu ppnthly wnjhwng rhinuhintupwnp b
wupdwjh pnidnid

U Vuquiyui, U.LUwbwyw, U. 9. Mnpnuyub, U.U. Uduljjul,
U.4.Cnipniput

£npnthly wnihyngq phinuhtintuhnp (RNU) b wupdwt hwdwja
hwunhynud tu qniquljgqws, ntunh Epyniut ) by dhowdnnipjudp
poudbp nupdl) E gpudhs pwquuupnipni: Zknwgnunnipjut tuyu-
nuwlju k ghwhwwnt) swup wkpghl wupdwny b ppnuhy ynjhwyng nhun-
uhtintuhnny hhywunubph dnn wphwdghuninth Jhpwedwt wpnnt-
twybwunnipiniip: SNOT-22 b ACQ-7 hupgwowpbtpp qputgyt) ku pnid-
dwt 4-pn b 16-py owpwplbph pupwugpnid LNMLU L sSwup wikpghly
wupduyny hhjwunubtph dh judpnid, npnp unnwgh] Bt nphwdghtnint
(n=13): Pmiddwtt wpmynibupubpp hwdbdwwndb] b £N0U L Swbp
wbpghy wupduyny Yhpwhwwndws hhywinibph Judph htwn' pun
SNOT-22 hwpgwpwph wjjujutph (n=24): £N0U-h b wupdwh pb-
pugph dbe ujwwyl) L wpwg pupbjuynid pmiddwtt 4-pn b 16-py
owpwplbnh dudwbwl: Sphwdghtunintng £NU-h pupbjuynidp tdwb
E tnk] wytt wpmyniupht, npp qputgyl) E Jhpwhwndws hhjuunukph
hudph dnwn: Unip wibkpghl wupduyny hhywtnubph dnwn wphudgh-
unnth Yhpwenidp twb pupbjuyt) £ LNNYU-h pupugpp: Uju pnidnudp
Jupnn £ wpymbwdbn (hul) dwip £LN0U-h hwdwp, twb hhdbw-
Ynpdws ki Jppwhwwnnipjut hbn hwdbdwnwljwt ntunidbwuhpnt-
piniutbpn:

Triamcinolone in Treatment of Chronic Rhinosinusitis with
Polyps and Asthma

A.Kh.Nazanyan, S.L.Manasyan, A.K.Poghosyan, A.A.Avakyan,
A.K.Shukuryan

Chronic rhinosinusitis with polyps (CRP) is often associated with asthma,
so treating both with one intervention has become an attractive strategy. The
aim of this study was to evaluate whether the use of triamcinolone in severe
allergic asthma effectively treats chronic rhinosinusitis with polyps. The SNOT-
22 and ACQ-7 questionnaires were recorded during the 4th and 16th week of
treatment in a group of patients with severe allergic asthma who had been
treated with triamcinolone (n=13). The results of the treatment were compared
with the group of patients with CRP and severe allergic asthma according to the
SNOT-22 questionnaire (n=24). Rapid improvement was observed in CRP and
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asthma during the 4th and 16th weeks of treatment. The improvement in CRP
with triamcinolone was similar to that seen in a group of operated patients.
Treatment with triamcinolone for acute allergic asthma also improves the course
of CRP. This treatment may be effective for severe CRP, and comparative
studies with surgery are warranted.
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257 616.2+616-053.2

Bpkjuwtnh ppught siywnmpjut pwawnnud, npu
wnwowugdul yuwndwnubpp, whnnpnodwb hhdtwljwt
Ubkpnnubpp b pniddwts hhpdtwdnpguws vhongunnidubpp

£.Q. Zupnipniiyui, .U Upjuqui, Q. Ghuiyu,
U.4. Cnipnipjuib

U Zkpwugnt wijuwl GNEZ-p LOMF hpywbnnienibbph widphni
0025, Epluwli, Ynpyniap th., 2

Fuihiugh punkp.  ppujhtt nddupuptsnipinil, pph opuwnipnighw, nh-
uhw, ppnuhlulwb, pnidnid, pph junpns, ppwjht
uswnnipynil, pph npdwpunuip, pph pnibyghw,
wpuwphlt php, nhunuhtniuhwn, wnkunhnhwn, ubp-

ppwht junnigyuspubp

‘Ukpwénipniu

Lpuwjht ndupuwotsnipniup jud «pph opunpnijghwi» nhunn-
ghwynid wpwewwnwnp hwdwpinwithy E hwdwupynud:

Quwjws wwwnwnubph puqUuquimpuip jupspuwnhuwhi
dnwdnnnipniup ny hwdwh k ipkluwtph’ ppuyhtt ndqupuotsnipjudp
ninklgynn hhywunmpnibtbph yqundwnubph sowppnid wnkunhnuht
Jhgbnwughwubpp nunid wnwehtt mbknnud: Uhlitnyt dudwbwl) ppught
ndjupuwotsmpjudp ninkljgynn hhwunnipmnibiubph guult wiswht-
1hnpku wybih juyt k [15].

Puwsht wupninghw £ph Uninph puwsht ugwumd (uk-
nugniu)

Puwsht unwbiw wmnptkghw
unwbikph uinkung

Thuwstunwwjhtt nthqnuinng
Sphwskp-2nyhiigh uhtnpnd

£nniqnuh hwdwjunwithy

Lhuph &tnpYwdp (thtntpnid)

£ph lunnnsh ptwsht hunwbp (gkp-
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uUnhr, opninngkt)
Utkuhugnkugudwngl

Bursa pharynges (Tornvaldt)
Zudwpunndw

Lpwthndwunphiighndw

Chondroma Iununpndw

Skpwwinndw

£hp-pUywh plwsht nwthwlpgguw-
Jht pungltin

Fnppnpujhtt wwpnnghw (rhtpuw,
nhunuhtniuhwn, wnkunhnhwn)

Uwtipnkubp

dhpniutikp

Spirochetes

‘Lwhiukunuuhubp ((Epdwthng)
Unil] (wuwbpghing, dnihpndhgk-
nnq)

Uwljupnysubp

[10, 21]

Uitnpghy wwpeninghw

Ujtnpghl nhuhn (uynit b pughwn-
ynn)
Ninihwnq

[6]

nthwnp yupnnghw

Puhwjughnt innpuhtitp (CO,
phthwljut nkwljnhyukp)
Yinuuhengubp (nnhnukp,
ppnuhnukp, hnpunukp)
“hnnpuypwihtt nhthin
(nEhnugbunnwinbin)

Lhp-puywih ywpnnghw

Cdwywbwyht iphyh hhwykpnpndhw

Juwuywép

Upuuwpht b ubkpphtt gdnpdwughw
(dknp L phipyby ubpupqutnuyht
twhiwusinyut b hbwnstunu)
Zkdwwnnuw/peh dhotwwunh

pupwhiulniyn

Ownup dwpdhuitip

Owuwp dwpudhu-Fhunihwn

‘Unpuignjugnipiniuibp

Ejuinntipdw) qhittq

Utignntipdw) qkutq

‘Ukipngkt qkukq

Onntnngkt

Pnpnwwphly - (nujplhp  (wbywihw-
hwu) wughndhppndw)

‘Uniputhnuwbwnipju
huwtiqupnidubp

Shuwnnphppng
Juwhwtwgbkndh wupninghw (hhwyhp-
u hhynpppting)
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Cwpwpujhl phwupkn

Yughnith Wniputhnpuwbwlnipjut
huwiquipnudubp

Uyl wwpninghw Shihwpuht (pupphyuhi)
nhuljhtiighw (Ywpunwqubph
hwdwpnwithy)

Utnpndhl nhiihtn
Qpuinyndwinng b Juuljnijhn
(nbdwwnnhn wppphwn, wunphwg,
uipnybipuw, uwplnhyng,
dhgkutph

gpuuntniuinng, thohtt twthwgnt
gpuiinynuu, 2kps-Unpuniuh
uhunpnd,

whudhgnhn)

£ph ppnuhjuljut ndqupurtsnipniup mupunbuwl hhywtnnt-
pntutiph ppubnpnud E, npp Jupnn b opquhqunud wnwewglly
lwlwinhy thnthnunpibbp wijw gpu yundwnibphg: Lpuyghi
otswnmipjut ndqupnipmniup Jupkih E phunwpll) jupdthngh hwdwju-
wwbhph, ghpkpughtt wwunkh, nbdph Yuwluph ghdnpuwmghwubph,
Eunipkqh, ghptjujhtt hhybpunduhuwyh whnnpnodwt hwdwnbkpuwnnid:
«Unklnhy nhdp» wkpdhtp Yhpundb) t 1872 pwlwuihi C.V. Tomes
ppnuhjuljut ppwjht nddupuwotsnipjut htwn juwyydws phuwsununwght
punyph thnthnpnipnibtubpp tqupwugptnt hwdwp [14]: Uhty wydd
pdholl oppnnnuwntbpp junphnipn Bu wwjhu hpkug hhyuwunubpht ht-
wwgnunl]  onnphinjuphigningh Ynquhg LOM wwpnnghwl pu-
guntint hwdwp: Cwwn nhwypbpmd pph 2uswnnipjut jupquynpdwb
htwn JEpwlwiquynid Et ghdwstunwnuwjhtt pppwinid npny thnihnjunt-
pjntuutn: Uj hEnhtwlubkph Yupshpny Yw npnowljh wthwwnwlui
qquyniimpinitt ppuyhtt ndqupuwobsnipyut tjuwwndwdp, wykh wp-
nwhuwynywé nnihjungkdwny mwnwwynnubph opowtinid: Enigk «unk-
unhn phdp»-hg wykjh &hon wmbkpdhtt® pph 2tswnnipjut wiptinhwwn
ndJupnipjudp wmwpwwnn Epklowgh wpuwphtt hnthnpunipgnibautpp
ujupugpbint hwdwp, «<kpupugyus ntdph uhunpnu» wkpdhtut k, npp
wliq hulubt gpujuinipjut dky hwunhwymd E npuybu Eplup ntidph
hwdwhinwthy long face syndrome [16]: dkpohtiu ubpwnmd E nhdph
unnphtt tppnpnh mnnwhwyug ywh pupdpugnid, nhwhl wuywnhy
wpunwhwjnnipmnil, dyhn b gnpulut phup: Lph junspupnundwti
ninklgnn hwdwluwpquihtt thnthnpunipnitubpp tbpuenid Bu pnpughte
uhpw- cor pulmonale: 19-pn nuph Ytpetphg wpkunhnubph htinn fuw-
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Jws ppwjht nddupupsnipniup dkjtwpwynid kp npybu Eunipkqh,
dnwynp qupgugdut nipugdwt yuwmdwn: Uju thwunbkphtt upkih b
nw] dudwbwlwlhg dEjuwpwinipnit. wnkunhnubpp hinwgutinig b
ppuyhtt puswnnipniup Yipulutqubinig htwnn Epkjuwt uljubkg sk
ppny, qunupkgntg pundihngp, hwqiunby hhjwinuguy], hujuptg
hwdwywnwupiwb pup, b whunpdwlp pupkjuyytg:

Lnpdw] ppuyhtl stswnmipiniip b wwyunkh pwguwluwynipiniup
Jupquynply Lu puh nkdhdp b dkqh YEpwhulnudp: Unkununndhwjhg
htwnn Epbjuwubph junpnipjut pupbjuwynudp Epkluwghtt wpwg qup-
qutiwnt htwpwynpnipnit wykg [15]:

£pny ndjupugus suswnnipjutt yuwmdwnubph puquuquint-
pintup b nputng wuyjdwbwynpwsd thnthnpjunipjniutbpp ywhwbonid
kb wygnphpup Gkpypomud’ idwbunhuy pognputpny bpkluwghtt hknw-
gqnuuknt hwdwp: Zwdwp htnwgnunnipjut wpyniupnid hwynuwpkp-
Ynud Eu hhjwunnmipnitubp, npnup ownnphunjwphtigningh hpwywunt-
pjul Uk skt dininud: dddupugus ppuyhtt piswnnipinit niukgnn Epk-
huugh  hEnwgnunipmniip  tyuwwuwl nitth ny dhugt wupgbnt
yuwndwnp («Juwudusph dwlupnulp), wyp bwb wywpqupwibkin
hugwudwtt wunmhdwp b gpu htn juyws hhjuunnipniuubpp b
wnwowgwd fuunhpubpp: dkpht ousninhubph mwppbp windwjhwukp,
dudwtwlhtt spuguhwyndus b spnidqus hhywungnipniuutp (wnk-
unhnubp, uhtintuhw, nhuhw, pph vhotwwywwnh pidnpdughw b wyl),
htsybu twb dh swpp wy wuwwdwnubkp Yupnn Eu hwbqbgub) pph
npdwpwnuiuph nddup Ykpugynny Jud punhwbpuwybu wuninnbh
wuwpnnghwlwlh thnthnjumpmnibtubph qupqugdwb, pph phwlwint
oswnmipjut nwbqupdwi, husp hbnwqunud tywunnd E dwpduh
wnwppbp hwdwlupgiph hhuwunmpmnitubph wowewgdwip: Lpwjht
ndjupuwobympjutt yuwndwnny wnwowiunid E «wbgnid» phputng
otsknil: ‘Ldwl dwpnhl unynpwpwp pumd ki pug phpwtng, tpwhg
pniit mthwtighuwn k, punhwwnynn b hwdwh ninklgynud k jundihngny:
Uulwju tpwthg, pk nppwit Epup kb tpwip punid, pph stywpnipju
humtiqupnid nitkgnn hhquunubpt wuptinhwwn ndgnhnud Bu, np skt
pinud pudupup pwbtwlnipjudp, ntunh tpwip unynpwpwp poiy) b
wwwwnhl b pynd: Uy yuwndwnny nuypngujuttubph, ntuwbnnubph
opowinid hwdwp tjuwnynid bt niundbwlwt wpngbunid juwnw-
ponujutth wulnud, hhonnnipjut b npwnpnipjut poyugnid, dkdw-
hwuwljutph opowtnid tjwwnynmd b wowwnnitwlnipjut wulnid,
upwip nuptumd ku nynipwuqpghn [1- 3, 9]:

Lph Uk ttipotsywsd onp dwppynid £, pnttwjuiinid b nwpwunid:
Phputny suskihu sdwppyws, snp b uwnp onp ukppwthwignid k pnphp,
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htstt wtjuntuwthtjhnpbu pipnd E pnpbph U ppnujuttph hhqunnd-
pintuttnh wnwowgdu:
Ldwt hhywtnubph opowtinid hwgdwpmlh b qluuguyh qub-

quunubpp. nu nmntnhg wpuwt b wjhoh ppwbqupdwé wpunwhnuph
wpyniup k, npp puguinpynid k pph junpnsnid juquphtt Eplinyputpnyg
(2, 3]: Udktwdunuwbquiynptt wdnny opquthquh hwdwp «upawy otisw-
pnipniub» b fhpwutng wuptunhwwn otskip pipnud £ ghdwght Yuwhaph
phdnpuwugdwit: Uju Eptjuwttph dnn hwdwj dbudnpynid E ny £hown
dJwdp: Bpjupuwnl ppwjht ndupwotsnipjutt wpnyniupnid nkhdnp-
dugynmid L Ypspuunulyp, pwbiqupynid £ pnplph onwthnjunipjnip,
uwjugnud B wpyut Uk ppywsuh hwgtgwénipiniup, kphppnghwnutnh
pwbwlp b htungnphtih wwpnibwlnipnitp: Fhpwuny o2uskihu onh
hnuphtt wytih phy phdwnpnipnit £ tjuwnynid, nph wpnniupnid juwb-
qupynud k Ypspujutinuljh junpnsnid npuljui b puguuwljuin Lupdwb
qupqugnidp, npt wihpwdbon E upnh ptwlwunt gnpénittnipjub
hwdwp: Ujuyhuny, ppuyht ptiswpnipjut piwpunnidt wpnwgnjynid k
ny dhuyt nipnuljhnptt otswpwljut opquuubph Jpw, wyh wdpnne
opquithqunid Juwpnn k hwuqkgut) qquih wwpnnghwljwut thnthnjunt-
pjniuutnh: Bpp dupnt wuginud E phpwtng stsknit, jpwpwupynud k
wnwpplkp opquuitph b hwdwlwpgbiph gnpéniubnipjut wdpnne uk-
huwmthqup: vwbiqupyniud bt piywpwljut nhpdp, wpjut hnupp, qjjunt-
ntnh utnignudp, b wpynipnid® hhonnmipyut juwbiqupnid, dnwynp
ntbwlnipniiubph tugnud, wpjut juquh pwbqupnid, uhpn-wtn-
puyhtt hwdwljupgnid niujghntiwy thnthnpunipniuubp:

L£ph suswnnipjut ppntthl) hwtiqupdwis uhtinpnung tpbkjaugh
htwnwgnuinm pjub Ukpnnubtpp

1. Ubwdtukq: Uwbupwdwub qpoygp b hunnwl dhwljEpyus hwp-
gtipp dhpw oqunid Bt tknugtl) ppwjhtt opunpnijghwbph htwpwynp
wuwndwnubph juyt opowtiwlp: Unwghti hipphtt wthpwdtown E huwnw-
kgl wpmynp pongnpubtpnid ghpuljuynid £ ppught sbswnnipjub Ukl
Jwd bplyynnuwih funspnnundp: Ujughuny, ophtiwl wnkinhyukph,
pph wnhuyngh, jukghtbph hhykpunpndpuyh wejuynipyub phypnud
tpynt Ynnuhg b ppny Juun Lu otsynid: Uhwlnnuwih nddupugusd
oswnmipinitp jud ouswnnipjut wipunhwwn wihwdwswhnipniup
Yupnn &b JYuyby pph dhgtwwuunh nhpnplwghuygh, onwp dwpdup,
unpugnjugnipjutt Ywuht: Zhwbnubpp pwwn punpny punipuqgpnid ki
Jugnununinp nhuthnph dudwbwl ppujhl stuswnnipjut ndjupnipmniup’
pph we b dwju Jhuh thnthnjuowlut thwuljjuénipmniup b otswnnipju
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wuppbpuwlwi tnpdwjugnudp: 1y wulwu Juwplbnp o wjbyhuh
dwtpudwutbp, husyhuhp Eu ppuyhtt  suswnnipjut  ubkgqnuught
pupbjuynudp, ppny suswnnipjut Juwnpwpugnidp pnyubph swunuwh
opowunid, ukywlp dwppkjhu, Yhunwuhttph hkwn othybihu: Yuplnp £
wuwpql] mnklgnn whinwthpibph weuynipmbp, ophtiwl’  pphg
wpynibwhnumpnil, npp punpny £ wjttyhuh tnpugnjugnipyjubp, htg-
whuht k php-pUywbuwhtt wiswhwhwu (foBennnasnan) wughndbhppn-
dwt: Gphluugh Sunnubtph htwn qpnighihu Juplnp £ wupqb] pnw-
ukjut yuwudnipmniip b hwpuquunubph opowtnid wikpghly hhywt-
nnipniiubph wnuwynipjniup: Mwupy Slubp, pinpugus opny nnu-
Juqui quuyt wnwowgunid tu pph junnnsh ppnuhl wjnnig b pph
hugutidw wykih onin «gnpswnwljuy, put wtwnndvhwljwuh yuwndwn
E: Zwdwp Sunnubpp b dwuljwpnydp wnbnul tu Epkuwgh wiuhw-
nwlwb undwwnhly hhywunnipiniuubphg, puyg tpwup npuig htwn sk
Juwnid ppny Juwn puiswnnipniup b wpwg pnidnid kb npuitip:

2. Upwwpht (quunud) putimipinit: £ph suywnnipjut ndjwpni-
pjudp mwpwwnnh punpny nbupp junumd £ opunnpnilghuyh (fugut-
dwl) thwunh dwuhl, puyg sh tonid wuwwdwnp, bplk, hhwpllk, nu
wpuwpht prh pidnpldughw (Ahwpiuwunnid) sk:

3. Unglih nhinuynyhwi’ npubu wowl) dwwnskih dkpny, dhown
sk, np pugwhwjinnid k pph junnnsh htnht dwutph b pph dhptwwyyuwnh
whwwnndhwlul, pph funnnsh §nnujhtt uwwnh thnthnpunipniutbp:

4. Zkwnhu phunuynyhwi ny dhon E mbkuhjuwybu hpugnpstih,
pwih np Epkjowb Jupnn b ospoyjunpl] quunudp php-pdywbught
hwjtijhny pEpwth junnnshg, pph junnnsh htwnht dwukph b php-pdywith
htnwgnundwt hwdwp: Fugh wyn, nu Jupnn £ pupdpugut) tnyuhuy
wykjh kS wwpphph GpEluwubph Ynynpnh nbditpup, b htnwgnunt-
pintup Awjunnyh:

5. unphnipy sh mipynud hpwlwbwgub] php-pdywih dwnbught
hbwnwgnunipini, puth np nyjjuy dbkpnyny npuydduw wnwewgubiny
hwjwbwwinipiniup pupdp k, hul nbnEjunyniemniip gusp:

6. Lhp-pUywih Ynnuyjht nktiingbungpubhwyh dkpnnyp junphnipy
E wipynud ounphhy tpw hwpwpbpulwt pupdp nbkntjunygnipyuit b
pupdp hwuwibjhnipub (Uunskjhnppub) wdpnjunnp wujdwibik-
pnud - php-plwuh  hhjwinmpymbutph-wnkunhnhnh  nhdbptughug
nhwqununhlju hpuwlwbtwgubint hwdwn:

7. Zwpppuyhlt uhuntutbtph hwdwlwpgswihtt nndngpudhwie
pnyy] £ mmwjhu dwbpudwut niumdiwuhpl) hsybu peh junnngp, wjb-

whtu b php-pdywibp, huswbu twb uvhtnwububph poipp wwwnbpp b
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hwyntwpbpk] ynihwng, ppnuhly uhtintuhwn, tnpugnjugnipniutp, pph
b uhtintuitbph wpwwnukn:

8. Eunnuljnyhwt witjuuljws nuljk vnwinupun k obswnwuljub
npuwlnh hhjwiunnmipmnitubph hwdwp, juydws pph 2uswnnipjub
humiqupdwt hwdwpinwihoh htwn: Gpkjuwubph opowtinid nu hw-
puynp L $unyutt wwhhg' 2,7 dd $hppnulnyny: Udkh ks mmwphph
Eptluwttph phwypnid Yhpwnynid E twb Ynpnn oyynplju: Unwybine-
pintutpp tkpuenud Bu mbuwiyniptnh hwunwpnpuynpdut htwpw-
Ynpnipjnibp:

9. Rhinoflowmetry [(thunpnnmidbinphw - ppuyhtt 2uswnnipjul
ndjupnipjut putwjuljut ghwhwnnid:

10. Mnjhundungpubhwtt puh pupwgpnid stswnnipjut jpwbqu-
pnwdubkph quwhwwndwt pupy (Yndykpu) dbpnn bk Uju hwnljuybu
wpnhwljui k puh wyunk wnnpnodwt wnnudny:

11. Iunphppuwnt pdholjubp’ phdwsunwnuyht Jhpwpnyd, op-
pnnnuwn, dwtjupnyd, yyuppupwl, wikpgning:

12. Ujkpghuyh ptuwnkp (RAST, nhunghuingpudw, punhwtnip
dwupnulh b hwwnntyy IgE- h ntuntduwuhpnipiniy): NMEwnp E Ukl wb-
guu lu ook Epkjowubph opowtnmid ppwyhtt stswpmipyut fuwbt-
qupuwl whnnpnydwt b wthwnwljwb nmuppbpuljdws pniddwt dwp-
nwyupnipjut Jhwubtwjut hwdwljupgus dnnbkgdwt wuhpwdty-
wnipjniun [13,15,16]:

Ptpuyhuwh pughwimp  ulgpmibipubpp: Pwth np  ppwjht
opuinpniljghmut hhyuunmipnit sk b pwquuphy wwwndwnubp niuh,
wnwohtt htpphtt ywhwp L npnobkp dwpunwdupmpmniup " wwhwywin-
nuiwb pnidnud, Jhpwpnidujut jud hwdwlgdus pnidnid (ophtiwly”
wmbknuyhtt Ynpunhynunbpnhnubpny pnidnud, hwdwlgdus ubpphunw-
Juyhtt wynihwubkph hknwgnmid wnjhwnq phunuhuniuhnh dwdwbwl):
Lwl whwp k qgnipnpku Yhpwnkup puypwyhy (nEntghuwmtintbp) dh-
gnglikpp Yud winpwubnhs ppwght juphiukpp uniuwhting wlknpg
oqunuwugnpénidhg, npnup uhdywnndwwnhll b b skt nsmd puighpp
qunpuy dwusnwpny: Pugh wyn, kpphdt (hind E hwidwi uhunpond’
«nhljnotiwn» nhljnughuwtinubp pugniubjnt wwpunhg htnn, nunupnid £
ppny obswnnipjnitp: Ujp Yhpy wuws, htwpwynp b hwennnipjut
hwutlt] tpEluwgh pph suswpnipniup YEkpuwlwbqubint hwupgnd, npw
hruhundwt yuwndwnubpp jud yundwep hwuljubwnt vhongny, tph
Eptluwt hwdwihp hbnwgnunngh onnnphunjuphugningh b dwuljwpniydh
Ynmuihg [22];

Pphqughnt phpuyhwit ywndwlwinpbt wdkiwdwn  oguw-
gnpdynn dhongu k pph b uhuniutkph hhywinnipniuttph dudwbwl:
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Uduiunupwp oginuugnpéynn wnh jnidnypt wydd Jupnn L thnjuwphgb
wyth hwpdwp §ndtipghnt (nusnidubpny: Uuhpudbon b wwhywik) dh
puiih juiint® juwuywd pph dhqhninghuwyh b pph unengh pupphswnp
Euyhptih htwn: Lpuyht junpngh nnnnuwl (nidnyputph okpdwuwnhgwun
yhwnp E huwdwywinwupiwbh dupdih ghptwunhgwh' 36,6  C, pwih
np pupphsikph gnpswnntph oupnhuwy t pph (npdwpwnuiiph 28-33°C
obpuwunhfwinid bt nunupnid k 7-10° C obpdwunh&uiinid: £ph npdh
unpdw) pH-p 5,5-hg 6,5 k: Gph pH- t wykih pwtt 6,5 L, pupphsutinh
wljnhynipjniup tjugnid k: Lph junpnsh (Jugdwut nppuljut wqpbkgni-
pintuttph owppnid whpwdtow k ok ny vhwyt thnont, wkpgkuttph,
hwpnighsutph dbjuwthjuut htnwugnidp, wjb hhypnphpuuyhwgh
npuljut pkdiipuuyhtt wqpbkgnipniup: Zwdwh Juqnunuinp nhtthnp
Uk pph npdwpwnuiph wwpq nnpnnnidt mt junbwjugnidp hwb-
ghgunud Et pph otiswnmipjut pupbjuddw [7, 11]:

Enugbunnutiinipp (congestion jugwunid, Jwug) Uh punidp nk-
ntp kb, npnup wnwewgunid ki inpdwpunuph winputph Jugnyntu-
wnpniljghu: npénnnipjut Ukjwihqup juydws b winpujhtt yyuwnp
hwpp djwuubph o- wypkundhdbnhl puyuihsubph upwidwt hEwn®
htnwnupdbih uvyuquh qupqugdudp: dudwbwlwlhg pkinuqbtu-
wnwtuntbpp whknp L huwdwywunwupiwtbt htnbju) wguwhwbeubpht.
1hukt wpymbwybn, wudunutg b §nnpdtwlh puppmipnitubp swnw-
owgukl: Zwjntuh E np ghljnughunwbnibph ogrnugnpénudp upnn k
nintlgyl) pph (npdwpunuph snpnipjudp, hiyp bjuqtgnud £ ppw
wupwnwuithy hwwnlnipnibtbpp: ZEnwbwpwp  fjnunnudbuwhg © og-
wnwgnnpsdt) wyt Uhongubkpp, npnup wljnhy Wniph htwn dbjunbn yupnt-
twlnud Et unttwjwgnng pununphsukn [6, 7, 12]:

Sknuyht (Tommueckme) Ynpwhlnuwnbpnhnutpp hqnp hwlwpnp-
pnpuwjhtt b hwjuwkpghy dhongutp L, wmnwig npnig dudwbwlwlhg
nhunjnghwt wthtwp E wquwunlkpwgut): UjkpghYy nhtthnh, wynihwynq nh-
tnuhtntuhinh pnudnudp hhdt]ws b nbnughtt phnudhenglbph’ Ynpunp-
Ynunbtpnhnubph oqgunugnpédwt ypue:

Jhpuwhuwnwlwub swnjnid

Lpuyht ndwpuotsmpjut pinhpp juygws whunndhwlub
Awppwponnudutiph  hbwn, wbnpwubndhy pinudhongutpny niskip
hwlgbgimd t ubinph jmédwt hbnwdquwl b junpughnid hpundhgulyp’
phnughunuintph swpwowhdwtt Ynndtwlhh wqpbkgmipmibubph h
hujnn quny: Uju nbhypnd pph jwbqupus suswnnipjut Jhpwpnt-
dulwt JEpwlwuqunidt oyunhdwy b dhpwpnidulub pmsmd ww-
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hwugonn ppuwjhtt opunpniljghwjh uhtunpnuh whwnndhwlwb wnwp-
phpuwlutpp ubpwnnd o wnkunhpubp, pph dhottwywunh pidnpdw-
ghw, fukghtiph hhybkpwnpnbhw, qupqugdw wpunbbp (unwbwg wn-
nnghw), tnpugnjugnipiniutp (unwbw] ynihw, php-pdywuh wughn-
dhppndw) b pph ownmwup dwpdhuttp (nhunjhwnubkp): Gptkjuwubph dw-
dwtwljuljhg nhunnghwlwt Jhpwhwinmpmitubpp junwpymd b
punhwinip whqquyugdwdp® oqgunugnpstiny Eunnulnuhly nkthlju:
bus JEpwpbpnud £ Epkjuwgh vmuphpht b wpkununndhuwgh Jhpwhwnnt-
put htwn hwpupbpulgnpubp, Juw't ounhtwy b wwphpughtt uwh-
dwbwhwlmdubp: 0's: Lpuyht ndupuoismpjui dudwiwl nuphpp
sh Jupnn 1hubk gnignid jud hwljugnignid Jhpwhwwnnipyub hwdwnp:

£ph dhotwyuwnh Jhpwhwinmpniup tpup dudwbwl hwdwp-
Ynud Ep dbdwhwuwlubph dhpwpniduljut snfjdwt dbpny: Uuljuyt
hwonnnipjudp hpwlwbwgynid E tnpwstwghtt oppwtthg, hhwplk, pun
huhuwn gnignidubiph:

dhpwhwnnipjut hwennnipinitp b ppughtt 2iswpnipju npulp
Ubkbwybu Jwjuqws Yhtkt pph junpngh &hown hkwnyhpwhwwnwlub
hutwdphg: Epuninuunp b YEnbukph hinwgnidp pph junnnsnid, hkwnygh-
puhwwnwljut wynnigh tjugbgnidp pnidwljut gnpdpupwgh Juplnp
pununphsutpt tu: Udthnthbng whwp E bu bl whqud pungsdt) tpk-
huwmtph opowunid ppuyhtt oswnnipjut nwbqupdwt uhunpnuh b
wihwnwlut nuppipuljyuws pniddwt dupunwjupnipyubt Jhwubw-
Jut hwdwljupquhtt Uninkgdwt jupbnpnipjniun (4, 5, 8, 17-19, 22]:

Channiifué F05.02.21

Hapyuienusi HOCOBOro AbIXaHUS y JieTeil. NPUYNHBI, OCHOBHbIE
METO/IbI JUATHOCTHUKH M 000CHOBAHHbIE MepbI JieYeHH s

K.I'. ApyTionsn, I'.A. AiiBazsu, I'.I'. Anansn, A K. lllykypsx

Hapyiienne HOCOBOro IbIXaHHs B JETCKOM M IOJPOCTKOBOM BO3pacTe
OPUBOJANUT K THUIIOKCUM TOJIOBHOTO MO3ra M THIIOKCHMM BCEro Teja, 4YTO
OTPHILATEIBHO CKa3bIBA€TCA Ha POCTE M Pa3BUTHUU OpraHuU3Ma. B cBs3M ¢ 3TUM
BAJKHBIM IIPEACTABIICTC U3YyYEHHUE PACIPOCTPAHEHHOCTH M 4acTOThl Hapy-
LIEHUI HOCOBOTO JIBIXAHHMSI, BBISIBJICHUE IIPUUYUH 3THX U3MEHEHUN B JETCKOM H
MOIPOCTKOBOM BO3pacTe B CIIydae BPOXKJIECHHBIX M MPHOOPETEHHBIX HAPYIICHHH
HOCOBOI0 AbIxaHus. [IpoBeneHre KOHCEPBATHBHOM TEpaIuy, B TOM YHCIIE KOM-
OMHUPOBAHHOM, B PAJE CiIydacB OBIBACT HEaJCKBAaTHBIM, a HHOTJA U HedPQeK-
TUBHBIM. B HacTosIee BpeMs BO3HHMKJIAa HEOOXOAUMOCTh CO3JaHUs alropuTMa
BOCCTaHOBJIEHUS (DYHKIMM HOCOBOTO IBIXaHHMS B IETCKOM M IOAPOCTKOBOM
BO3pAcCTe IMyTeM KOMOMHHPOBAHHBIX XUPYPTrHUECKIX BMEIIATEIbCTB, IPU KOTO-
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POM TIOKa3aHHWA K XUPYPTHYECKOH peaOmimurTaruu OyIyT CTPOTO OMpEeeNieH-
HBIMU.

Children’s Nasal Breathing Disorders, Causes, Methods of Diagnosis
and Well-grounded Treatments

K.G. Harutunyan, G.A. Ayvazyan, G.G. Ananyan, A.K. Shukuryan

Violation of nasal breathing in childhood and adolescence leads to
hypoxia of the brain and hypoxia of the whole body, which negatively affects
the growth and development of the body. In this regard, it is important to study
the prevalence and frequency of nasal breathing disorders to identify the cause
of these changes in childhood and adolescence in the case of congenital and
acquired nasal breathing disorders. Conservative therapy, including
combination therapy, in some cases is inadequate and sometimes ineffective.
Currently, there is a need to create an algorithm for restoring the function of
nasal breathing in childhood and adolescence by combined surgical
interventions, in which the indications for surgical rehabilitation will be strictly
defined.
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Ouenka u3MeHeHN J1a00pPaTOPHBIX MOKA3aTeJiei
Y 07KOTOBBIX 00JIbHBIX

A.I'. Kapanersn, K.IO. ba6asn, B.C. I'puropsin

Hayuonanvnuiii osrcozoswiit yenmp M3 PA
0054, Epesan, /lasudawen, n/s 25

Kniouesvle cnosa: oxoru, Tomans MOBEPXHOCTH, PUOPUHOIUTHYECKAS aK-
TUBHOCTD, JIGHKOUUTHI, ans0ymMunbl, COD, TeMorioouH,
PUTPOLUTHI

OOmmpHble TITyOOKHE O0XKOTHM BBI3BIBAIOT BO3HUKHOBEHHE KOMILIEKCA
CBOE0OPA3HBIX MATOJIOTUYECKNX (PYHKIIMOHAIBHBIX U MOP(HOIOTHIECKUX H3Me-
HEHMH BHYTPEHHHMX OPraHOB M CHUCTEM OpraHu3Ma. TspKecTb TEUEHHS U UCXOX
3a00IeBaHUs 3aBUCST OT IUIOLIAIM MOPAa’KeHMs, COCTOSHUS 3aIIUTHBIX CHII
opranu3ma OOJBHOTO, CBOCBPEMEHHOCTH W TIOJHOTHI JIeYeOHBIX Mep Kak 00-
Iero, Tak ¥ MECTHOTO BO37eHCTBUA. Brinanenne MHOKECTBEHHBIX (PH3HOIOTH-
4ecKuX (YHKLUHUH KOKM IpU INIyOOKHX OKorax (TepMOperynupyromei, apixa-
TEJBHOW, 3alMTHOH, MOKPOBHOW) OKa3bIBaeT OOJNBIIOE BIMSHHE HA TEUYCHHE
6one3nu [4,8].

N3ydenne OOMBHBIX C 0)KOTaMH{ Ha TPOTSHKEHUH BCETO Meproaa O0yie3Hn
JaeT BO3MOXKHOCTh YCTAaHOBUTD, YTO MATOJOIMYECKHE CABUTH, KaK M 3allUTHBIC
KOMIIEHCATOPHBIE TPOIIECCHl B OpPraHM3Me, pa3BHBAIOTCA cTaguitHO. Kaxmoi
CTaJHi CBOMCTBEHHBI CBOM, Haubojee XapakTepHble u3MeHeHus. OHu
O00HApY)XMBAIOTCA KIMHUYECKIMH ¥ HWHBIMH TPOSBICHUAMHA OCHOBHBIX
MATOJIOTUYECKUX MEXaHU3MOB 0KOTOBOH 00Jie3HN. BeposSTHOCTH KIMHUYECKOTO
BO3HHKHOBEHHSI YKa3aHHBIX CTaJMil 0)KOrOBOM OOJIE3HH 3aBUCHT HE TOJBKO OT
TSKECTH TIOPaKEHUS, PEAKTUBHOCTH OpPTaHHM3Ma, BO3pPAacTa U COMYTCTBYIOIINX
3a00JeBaHN, HO B 3HAYMTEIHHON Mepe W OT IMOJHOIEHHOCTH W 3(dexTus-
HOCTH NPUMEHAEMOro jJedenus [3,7].

JanHple ucciaeqoBaHUS KpPOBH, OCOOCHHO TMIOJCYETa SPUTPOIMTOB,
reMoriioOMHa M TeMaTOKPUTHOTO YHCIIa, CTETEHb Pa3BHTHS allM03a, a TaKkKe
WHTEHCHBHOCTh CHIDKEHHS IMype3a W TOHIKEHHS TeMIIepaTyphl Tena paHee
IpYTUX MPU3HAKOB MOI'YT YKa3aTh Ha yrpo3y AEKOMIICHCALUHU 3AIIUTHBIX CHII
OpraHu3Ma.

Henbto Hamiei paOGOTHI SIBISUIOCH BBISBICHUE M3MEHEHUH JTa00paTOPHBIX
MOKa3aTresiell y MaleHTOB ¢ 0)KOTOBBIMH TPaBMaMH.
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MaTepnaﬂ H METO/bI

Brin nponsBeneH aHAN3 KPOBH Y 0KOTOBBIX OOJBHBIX MPH MOCTYIUICHUN
B Hammonaneueiii oxxoroseiit nentp M3 PA. HcciemoBanbl cienyromue mo-
Ka3aTeau KPOBH: TEMOTJIOOWH, JSPUTPOLMTHI, LBETHOW IOKa3areib, TPOMOO-
[IUTHI, JICUKOIMTHI, MAJOYKOSICPHBIC, 203UHOGMIBI, 0a30(UIbI, JTUMQOIUTHI,
mouomuTel, COD. HcciemoBaHsl Takke OMOXMMHYCCKHE W Jp. IOKA3aTeH:
oOmmmii 0enok, aapbOyMHHBI, TEeMaTOKPHUT, OCTATOYHBIA a30T, MOYEBHHA, Kpea-
TUHUH, XOJICCTCPHUH, TPULIIMIEPUIbI, OUIUPYyOUH, TIIFOKO3a, aclapTaTaMHHO-
Tpanchepasa (AcAT), amanmHamuHoTpanchepaza (AnAT), ¢ubpuHOreH A,
MPOTPOMOMHOBBIA WHIEKC, BPeMs peKajlblH(pUKAINN, TOJIEPAHTHOCTH IIIa3Mbl
K renapuny, ¢pubpuHomuTndeckas aktuBHocTh, INR (International Normalised
Ratio).

Bce ot mokasarenu B AuHaAMHKe JieueHHs] Obutn m3ydeHbl y 120 oxo-
TOBBIX OOJBHBEIX ¢ TepMHUECKHMH okoramu |11 cremenu, moapasmeaeHHBIX Ha 2
TPYNIBl B COOTBETCTBHH C IDIOMIANIBIO (B MPOIEHTHOM COOTHOIICHUH) PaHEBOM
noBepxHocTH Tena (I rpynna — 43,0+£8,73% u |l rpynna — 12,74+0,5%).

AHaNM3 JaHHBIX MPOBOAMIICS C MOMOIIBIO Psijia CIEIHATN3UPOBAHHBIX
craTucTHueckux maketos: StatSoft7, SPSS-10.0 u Stat Graphics Plus.

Pe3yabTarsl H 00CyKaCHNE

B ocHoBe HapyIieHus: BOJIHOTO 00OMeHa, 0COOEHHO BBIPAYKEHHOTO B Mep-
BBIE JIBA JTHS MTOCIIE TSKEIIO 05KOTOBOM TPAaBMBI, JISKHUT OOHMIIbHAS TOTEPST JKHUI-
KOl 4acTW KpOBH: BOAA NMEPEXOAMT B TKAaHHU, CO3JaBas TKAaHEBOW OTEK, WM
BOBCE MOKHUJIACT OPraHU3M Yepe3 OOLIMPHYIO PaHEBYIO MOBEpXHOCTH [2]. [nas-
MOTIOTEpST TPUBOJUT K OBICTPOMY HApYIIEHHIO OEJIKOBOTO COCTaBa KPOBH,
HpEeXIe BCEro 3a CYeT MOTepH albOyMHHOB. Pe3ysbTaThl MCCieIOBaHUH MO-
Ka3aJl JOCTOBEPHOE MOHIKEHHE adbOyMHHa, KOPPEIUPOBAHHOE C IMJIOMIAABIO
0KOTOBOW TOBepXHOCTU (Koddduument xoppemsiuuu = -0.68; | rpynma —
38,2+1,1, Il rpynma — 42,92+0,98). Brsiio 0OHapy>KEHO TaKyKe IMOBHIMIECHHE
YPOBHSI TJIFOKO3bI, IPHYEM TIPSIMO MPOMOPLHOHAIBHO Mutomaan nopaxenus (|
rpymmna — 9,06+£1,15, Il rpynna — 6,19£0,34).

Otmeuanocs m3menenune COD (I rpynma — 2,5+0,5, Il rpynma —
13,324+2,4), AnAT (I rpymma — 9,5+2,5, Il rpynma — 18,41+1,67) u ¢u6-
punosutryeckoii aktuBHocTH (I rpynma — 59,5+0,5, 1l rpynma — 39,88+2,69).
[IpryeM ypoBHHM 3THX MOKa3aTejeld KOPPEIMPOBAIN C TSHKECTBIO 0XKOTOBOM
oone3nn (AnAT — koaddumment koppessuuu r=-0.71, COD — r=-0.52, ¢uod-
puHOJIHMTHYECKAsT aKTUBHOCTh = 0,78). 3HaK «-» CBHUAETEIBCTBYET O TOM, YTO
BBICOKOE COJIep)KaHHE OSTHX IOKa3aTeleil yCTaHOBJIEHO Y IOCTPANaBIIMX C
MEHBIIEH MUIOIAABI0 0’KOTOBOM MOBEPXHOCTH, a Y OOJIBHBIX ¢ O0Jiee TAKEIBIMH
MOBEPXHOCTHBIMH OKOT'aMH YpPOBEHb YKa3aHHBIX TOKazateneil Obu1 Huke. [lo-
Jy4eHHbIe HaMH PE3yJIbTaThl COOTBETCTBOBAIM JINTEPATYPHBIM JTaHHBIM, COT-
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JJaCHO KOTOpbhIM OTKJIOHEHUA AJNAT OT HOpMalbHBIX 3HAUYEHHH MOTYT CBH-
JETeTLCTBOBATh O MPOTEKAIONIEM B OpPraHW3Me BOCHAIUTEIHLHOM IPOIIEcCe,
OKorax OOJIBIIIOTO y4YacTKa TeJia, IMIOKOBOM COCTOSHHUM U IaTOJIOTHH KpPO-
BETBOPHOM CHUCTEMHI [5].

H3BecTHO, 9TO MPH OOITUPHEBIX 0KOTaX HAOII0gaeTCs YMEHbBIIICHNE 00be-
Ma nupkynupytomeil kposu (OLIK), koTopoe MpoMCXOIUT BCIEACTBUE YBe-
JUYCHUS] TMPOHULIAEMOCTH KAaMWUIIPHBIX MEMOpaH, MPEeXIe BCETO B MECTe U
BOJIM3M YYaCTKOB O0OXKEHHBIX TKaHed. O TeMOKOHIICHTPAIIUN CYISAT Ha OCHO-
BaHWU JIaHHBIX TI0JICUETa KOJIMYECTBA SPUTPOIIMTOB, TEMOTIIOONHA M H3MEHEHUS
remarokpurta. CrylieHne KpOBH, HACTYIIAIOIIEe BCIEACTBHE IUIa3MOIOTEPH H
MaTOJIOTHYECKOr0 JIETOHUPOBAHUS KPOBU, CTAHOBUTCS OJIHUM U3 BEHAYIIUX
MEXaHU3MOB pPAaCcCTPOWCTBA TEMOJWHAMHUKH TIPH OXXKOTroBoM moke. OmHO-
BPEMEHHO OHO fABJIsSIETCS pe3ybTaToM ymeHbinenus OLK.

CreneHb TeMOKOHIICHTPAIIMH TPSIMO 3aBUCHT OT IUIOIIATH MMOPAKCHUS U
TSDKECTH O0KOTa, YTO MOATBEPIKIAACTCS pe3yJbTaTaMH MYJIbTHPETPECCHOHHOMN
3aBucuMocTH (puc. 1). YpaBHeHHEe, IPUBEICHHOE HAJ PUCYHKOM, OIHCHIBAET
B3aMMOCBSI3b M3MCHECHHS YpOBHEH TreMaTOKpuTa (X) W reMoriioomna (y) OT
TUIOIAN PAHEBOM MOBEPXHOCTH (Z).

Z=-11.4753+0.4976*x+0.2155%y

C O SR S
GO o
- s
LT
40 ““"QQ‘ <
Sttty
. S mo
SoLe O s
= S ST 40

Puc.1. MynbTuperpeccuoHHas 3aBUCHMOCTh YPOBHEH TeMoriioonHa
Y TEMaTOKPHTA OT IUIOIIAH HOPAKEHUS

O/HaKO TIPU OICHKE 3HAYUMOCTH Pa3MEPOB YBEIUUCHHS SPUTPOIUTOR
CJIEJIyeT Y4eCTh, YTO U3 COCYIUCTOrO pycia yXOIUT HE TOJBKO IUIa3Ma, HO U
O0JIBIIIOE KOJIMYECTBO (POPMEHHBIX 3JIEeMEHTOB. OTHOCUTENbHAS TIONUTIO0YITHS
B IOKOBOM IEPUOJIC PAa3BHBACTCS HA (JOHE TOTEPH, pa3pylICHHUsS U TeMOJH3a
3HAYHUTENLHOTO KOJMYECTBA SPUTPOIMTOB. B mepBbie JBa AHS TOCIE OOIIHp-
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HOT'O 0KOTa, BCJIEACTBHE T'€MOJIN3a M JHAMENEe3a, U3 KPOBSHOTO pycia MOXKET
yObITh 10 50% 3puTpounToB. OTHOBPEMEHHO NPH 3TOM YXKE B PaHHEM MEpHOJE
OOHapyXXHBaeTCsl 3HAYMTENbHAs AaKTHBU3AlMs KOCTHOMO3TOBOTO KpPOBETBO-
pEeHHs, YTO B M3BECTHOM Mepe KOMIIEHCHUPYET MOTEPI0 IPUTPOIHUTOB. MHTEH-
cUBHas HMH(Y3MOHHas NMPOTHBOIIOKOBAs TEpamusi 3HAYUTEIbHO CHW)KAET re-
MOKOHIIEHTPALMIO, HO OHa HE MOXKET IMOJHOCTBIO €€ ycTpaHWTb. Ha3zBaHHBIE
W3MEHEHUS B KPOBU y OOJIBHBIX C 0’)KOTOBBIM IIOKOM 3HAYUTEIBHO 3aTPyIHSIOT
KpoBOOOpaIeHue, JOCTaBKy KHCIOpPOJa W CHOCOOCTBYIOT HapyIIEHUSM BHYT-
PUKJIETOUHBIX peakuuil. Hapsiay ¢ 3TUM oTMedaercss JeHKOLUTO3, KOTOPBIN
XapaKkTepHU3yeT HE TOJNBKO CTaJUI0 OXKOTOBOIO IIOKA, HO U MOCIENYIOIUN OCT-
pBIi IIEpUOJ — TOKCEMUIO. BHavase JIEMKOLUTO3 SBISAETCA B U3BECTHOU Mepe
MPOSIBJICHUEM CTYIIEHUS KpPOBH, a IO3/JHEE, B CTagUM TOKCEMHHU, OH pa3BH-
BaeTCs B pE3yJIbTaTe HHTCHCHBHOTO paclafa TKaHEH W HarHOMTEIbHOIO
nporecca Ha 00oxoKeHHO! Koxe [1,4]. B Hamem cinydae B | rpymnie koiaudecTBo
NeHKOIUTOB 6BUTIO 10CTOBepHO moBbImeHo (10,44+1,51 x10°/1) oTHOCHTENBHO
KOHTPONBHOI rpymisI (HopMbr) (6,5+1,5 x10%/m).

B xnnHMYECKOM aHaM3e KpOBH Y IEPBOM IPYIIIEI MAMEHTOB OTMEYAIICs
BBICOKMM JIEHKOLMTO3 CO COBUIOM JIeHKouuTapHOH (opmyisl BiaeBo. Habmro-
JIaJIoCh pPa3BUTHE YMEPEHHOW aHEMUH, CBA3aHHOW C TeMOJIM30M IPUTPOLUTOB U
yrHeTeHHeM 3pHuTpornoss3a. Ha puc. 2 mpuBeneHa MyJIbTHPETPECCHOHHAS 3aBU-
CHUMOCTb YPOBHEH 3PUTPOLUTOB (X) U JEHKOIMTOB (y) OT IUIOLIAAN OPAKCHUS
(z). Popmyna, mpuBeACHHAs Ha pHUC. 2, TAKXKE MOJATBEPXKIACT JIUTEPATypHbBIC
JTAaHHBIE O TOM, YTO B 3aBUCHMOCTH OT TS’KECTH TOPaKEHUS IIPOUCXOTUT YMEHb-
IIIEHWE YPOBHS JPHUTPOIMTOB W TIOBBIIIEHHE YPOBHS JIEHKOIIMTOB Ha paHHEU
CTaJIMU 0XKOTOBOM 00JIe3HU (B IIEpBBIC 2 JHS).

7=43.3307-3.9107*x+1.1134*y

Puc. 2. MynbTuperpeccoHHas 3aBUCHMOCTb YPOBHEH IPUTPOIMTOB (X)
1 JIEUKOUUTOB (y) OT mtomaau nopaxenus (%)

Ha 4-6-ii neHp mocie TONyYeHUs OXOra CojAep)KaHWe TreMOorioOuHa
camkaercs 10 80-100 r/n. B neiikorurapHoi popMyiie HapacTaeT CIBUT BIEBO



74 Menununckas Hayka Apmennn HAH PA 1. LXI Nel 2021

BIUIOTH A0 MHEIONHUTOB. HeOmarompusaTHEIM MPOTHOCTUYECKHM IPHU3HAKOM
CUHTAIOT 03UHO(UIONEHUI0 U TuMponuTorneHnto. C BOCCTAHOBICHUEM KOXK-
HOTO TOKPOBAa HOPMAJHM3YETCSA COJICPKAHUE TIEeMOTJIOOMHA, JPUTPOIUTOB U
neiikonnToB. Ilpn HOpMandpbHOM 0OIIEM YpPOBHE COXPAHSIOTCS KaueCTBEHHBIC
M3MEHEHHS OEITKOBOTO COCTaBa KpoBH [6].

Wzydenne nokazareneii KpoBU B JUHAMUKE TEUEHHUS 0XKOT'OBOH OO0JIE3HU
napaiebHO ¢ KIMHUYECKOW KapTHHOM 3a00j1eBaHUs, HEKOTOPHIMH UMMYHO-
JJOTHYCCKUMH I10Ka3aTCIIAMU, OMOXUMHYECKAMU HCCIICAOBaHUAMU KPOBU II0-
MOTaeT COCTaBUThH IPABHIIFHOE MPEICTAaBIEHHE O TEUYEHHH MaTOJIOTHYECKOTO
Ipoliecca U OTPAXKAEeT CTENEHb NECTPYKTUBHBIX U BOCHAIUTEIBHBIX U3MEHEHUIN

B TKaHsX.
Iocmynuna 03.12.21

Uypjwispny hpjutimikph jupnpunnnp gniguthpukph
thnthnjunipinittiph qbwhuwnmJ

U.Q. Yupuybujui, 4.8n1. Pupuyul, 9.U. Sphqnpyui

Cunupdwl wypdwspubph wpyniupnid qupquinid b jnipuhw-
wnnil] wqupnnghl $niulghnwy b dAbwpwbwlut thnthnhunipnitutph
hwdwhp: Cupwugph dwupnipniup b hhyuwinnipjut Gipp jupudws tu
Juwuqudph swihhg, opquihqup wwpwnwwthy hwnlnipymubtph h-
dwljhg b wbknht nt £hpn dudwbwlhtt pniduljut vhongunnmidubph
gnigupbpnidhg: Upubt wwpwdbwnpbph niunidbwuhpnipmibt wyp-
Juspuwjhtt hhwunnipjut punttwpuwbtwlui b jEtuwphdhuljut gni-
guithptiph htin dhwuhtt htwpwynpnipinit £ wnwjhu dhon hwuljubw-
Int wuwpnnghwljwt wypngbubbkph pbpwgpp b wpnwugnmd £ pnppn-
pujhtt wpnghutbph wuwnhgwp:

Jhdwljugpuljut dkpnnubph dhongny httwpwynp £ Ent] wupqby
wpub npny wwpwdbnpbph jupduénipjniip Juwuh wunhfwihg b
htdnqnphth, htdwwnnlphwnh, Ephppnghnubph b (EYnghnubph gnigu-
uhpubkph thnpjwhiwénipnitip: Fugwhwjndt] t dtpph dwlbpbuh
wnwpwspnid hbdwwnnlphwnh (x) b htungnphh (y) dwlwuppuljubph
thnthnjunipniiibph hnppwnwpd Juuyp: Mupqyby E bwl, np, judws
Juwujwdph Swupnipiniihg, tjuunynid i Ephppnghnubph dwlwp-
nuyh hokignud U jkjynghnubtph dwlwpnulh pupdpugnud wypfws-
puyhtt hhwtnmiput uljqpiuljub sppwinid (wnwghtt 2 opdw plpwug-
pnid): Zhjwunnipjut Yihthjulwb gqunlbpp, wpwb gniguhoutph b
Jtuuwphdhwjut niunidbwuhpmpmititbpp pny; B wmwwhu ghown
yunljpugnud juqut) ywpninghl ypngkuh pipwugph duuhb:
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Assessment of Changes of Laboratory Parameters in Burn Patients
A.G. Karapetyan, K.Yu. Babayan, V.S. Grigoryan

As a result of extensive burns, a complex of peculiar pathological
functional and morphological changes occurs. The severity of the course and
outcome of the disease depends on the area of the lesion, the state of the body's
protective properties and the timeliness and completeness of therapeutic
measures.

The study of blood parameters together with immunological and
biochemical indicators in burn disease makes it possible to formulate a correct
understanding of the course of the pathological process and reflects the degree
of inflammatory processes.

With the help of statistical methods, it was possible to find the
dependence of some blood parameters on the degree of damage, the
interdependence of such indicators as hemoglobin, hematocrit, erythrocytes and
leukocytes.

The interrelation of changes in hematocrit (x) and hemoglobin (y) levels
on the area of the wound surface was revealed. It was also found that,
depending on the severity of the lesion, there is a decrease in the level of
erythrocytes and an increase in the level of leukocytes at the early stage of burn
disease (in the first 2 days).

The study of blood parameters with the clinical picture of the disease,
biochemical studies helps to form the correct idea of the course of the
pathological process.
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257 615.43

Bphwiind b Yuywind winn npujanwswntph Cotinus
coggygria Scop. mtiphutnh b §nunbph twtwjub
unwinupunuwynpnidp dwbpunhunwljugh
Jhpnidmipjut Jkpnnmy

UL .4U. Cwipnjul, U.U. Mmqupyulb, 4. 2. Inudwiyub,
L. £. Jhsnyuite

U Zbkpugn: whywl Cplwibh whnwlub pdohulul hudwjuwpul,

Dbupwlnginghuyh wlphnb
0025, Epluuli, Ynpyniap h., 2

Fuibiuyh punkp. Cotinus coggygria, ninupniuwljut hnidp, unnwbinwup-
nwynpnid,  dwbpwnphnwluihtt  JEpniusnipni,
whwwnndhwlut mwppbpulhy hwmnjuuhotbn:

dkpohtt muwutwdjulnid ntnkph punhwinip wijuwbwugulynid
qquihnpkbt wdl) L pniuwljut wunpuwunnijubiph nbuwlwupwup Yohep,
npp pujwlwiht nipe twhpiwnpuiubkp £ unbndnid wju npnpunid
pniuwhnidpiph  vnwinupunuynpdwt dbpnnutph b $hwnnuthphugh
gnpoéptipugh Juunwpbjugnpédwtt hwdwp: Uju wpnudnyg hEknwulw-
pujhtt b wpphwlwb kb ginupniuujut hnwdptph b pniuwjutt yun-
puunnijubph vnwinupunwynpdut dudwbwlulhg, wpynitwybn,
ny wohiwnuwnnwp b ntnbuwuybu duwnstih dbpngubph dpwlnudp b
Juwnwpbjugnpénidp: Inpdpupugubpp swhwquig jupbnp b phnu-
hnudptph b pgpuig wwwupwuwnniubph YEpwpkpu) dkbiwgpnipnii-
utiph twpowgstph, swthnpnohsubph dpwljuwt hwdwp:

Ukpjuynidu nipwgpuy b hkwnwppppuwljwt Eu wytyhuh pniuw-
hniudptp, npntg Jbpwpbpju mwuphubph pipugpnid juwnwpdus gh-
nwlut hbnwgnuunipniuubpp phiph Bu, b npulh hujdwt nbuwly-
mitihg skt wpdwtwgpybt] ghnwluinpit hhdtwynpjwé wjtyhuh
gnigutithpubkp, npnup twpwngpujubp Junbnstht dupdulnybulut
hnnJuwsubph b dktwgpnipiniuitph twpwgstph dowljdwb hwdwp(5]:
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Uju wnbuwblmniihg npwgpuy &bt ppuwpinwdwntpp (Cotinus
coggygria Scop.), npnup npnowljh wnuynijjughwubpny hwiunhynd ku
Zujywunwh mwppbkp opowtitkpnud:

Ypwinwswnn (Cotinus coggygria Scop., hndwthy Rhus cotinus L.)
wnunpuqghutph pitinwthphtt wwnjwinn nkpbwpwth poth b Udnud
E Undjuunwd, Wphunwd, Mijpwhtuwgh hmniuhund, Uhohtt Uuhwyntd,
Jpwunnwinud: Unynpupwup hwinhynd k énh dwjupnulhg 15004
pupdpnipjul Ypw' snp, hubpught b juduwuquyh jwiokphb: 22-nud
hwunhynid E Swynioh b Umnitthph dwpqbph guwspunhp b dhohti-1bn-
twyhtt gnuinhttiph puppwpnu php jwtekpht, pthntnubpnid, whnwntq-
pbpht: Ypwpinwswnh mtpbutpp wupnibwynid Bu 23-25% nupwunu-
jht niptkp, npnug ghpwlohr dwup Juqunud b mmwthutbpp: Fugh
wyn wupnibwlnd Bu bwb qupuppent, duduunhnutp, dhpghwpht,
dnrunht, Epbpught iy (0,2%), nph Juquh dbe dntnud Gu dhpgkh
(50%), wpdwyhutun (10-11%), Juddtu (8-9%), 1htwnn], widw wnbp-
whubnnp: Snnnibbpnud hwjnbwpbpqus L dhqinmhtt $ruduinphnn:
Cnipg 15 nnwph mwppbkp ptwljhduyuljut gninhwljwinipyut guydwi-
ubpnid wénn npuinwswntpp ghnbtwlwiuubph npwnpnipyut Yhuwn-
pnunud Bu npybu JEuuwpwunpkt wljnhy ypuduinhnyubtph hndpuwjhte
wnpmnip: YEpohtt wwwphubpht, wkpbubkphg pwgh, hEkwnmwgnunipjub
opowbwfjubpnid ku unyuhull wyu Swnkph puwthuwyunp, Ephnnwuwpy
gnnniuubpp [1]:

Ghunnwlwb wnpniptbph, whknwut vnwinupnubph b wqquyjht
phnuudwwnjuh yEpnidnipiniup gnyg b mmwhu, np dhs opu ppujunw-
swnkph hnwdph wikphitbph hudwp dhwl swihnpnohsp TOCT-4564-79-u
L, npp pb wypubpughnwlwui b pk” $hunphihulub Yhpnisntpjui
nbkuwtlnithg nith jpugdwt b hwdwipdwi Juphp: Uhtsptn dheowg-
qujhtt ghnwugpuljmt wnpmniptbpp hwdwp . wunpunununid wju
Swnwwnbuwlubph wwppbp hnudpwyhtt wnpmipubph (nkplbukp, gn-
nniuttkp, phuthuynn) $hunphvhuut b jEhuwpuwtwlut wlnhyne-
pjul niumdtwuhpnipiniutpht: Ujuybu, ntunidbwuhpnipiniubphg
Ubkyh hwdwdwjlt, htnnwgnungt] i Qhtwunwbh $npuyh ppuwpunw-
Swntph  Cotinus coggygria var. cinerea, Cotinus coggygria var. Glau-
cophylla, Cotinus coggygria var. pubescens mkuwljutipp, pmgwhwynyt) ku
upwtg Atwpwbtwlut hwnlwbhrubpp b wbuwlujhtt wnwbdtw-
hwwnljmpniutikpp [8]:

Ut wy hbnwgnumpjui hwdwduyt' niumdtwuhpyby b Corinus
coggygria Scop. puuthujnnh phthwjut pununpnipjniup, npnid hwyn-
twpkpyl] o unp nhubp G-3 / C-3 pmipht (3 ', 4, 7-wphhhypop-
uhpuguint) b wy dhugmpmuibp qupuppent b npu Ukphy bpkpp,
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Juwnkjuht, duuintng, dnrunhl, npnup Jupnny Gu (hul) jwdugnyt
dwpltpttpp ptwthuynh tinyuujubugdwt b npulh huljdwt hw-
dwn[6]:

Zknwgnuyl) b gpujunnwswntph mbpbubphg whpwngus -
Juunhnujhtt $pulghuyh Jhuvwpwbwjut wjnhynipniup, dwubwyn-
puytiu ghinnwunpuhlnipiniip ninnigpush pphoutiph hwunbuy: Zkwnw-
qnuinipjul wpnyniupubpp gnyg Eu myk), np hwtniju puljdnid £ pohe-
utph wpnhdtpughwt: Uhwdudwbwl hwunwwnyl) E np hwunilp
hupwunid E (in vivo) swpnpul] gihnpjuwuwnndwubph pohoubpnh wwny-
wnnqp(7]:

dtpnhhoju htwnwqnunipnibbpp Jhwtpwbwl thwunnd Eu
Zujuunnwinid wgnn npupupnwswntph ophghtiwy (nkphutp) b ny odh-
ghtiw (&nintp) hnudpkph twhitwlwt vnwinupunuwynpdwt whpw-
dhpunnmipniup, npp bwhugpyuyitkp upnn £ unbndt] wju hnudpbph
dhuinphvhwlwt b jEtuwpwtwjut hbnwqu niunidbwuhpnipnib-
utph hwudwp:

Zhknmwgnuumipjut tyunulji £ Zujwunwih mwuppbp quypbpnud
wénn gpupnnwswntph odhghtiw b ns 0phghliw] hndpkph wpnwy-
pnn pnyuhl punpny whwnndhwljut wpwbdbwhwnlnipmnitubpp pu-
guhwyntyny, phwljhduwyuljui gnpsniibkpny wuydwbw]npdws hyniu-
Juspwpwbwjutt wnwidtwhwnlnipmniiubpp nphnwplbne wwppk-
pulny twhitwut vnwtnupunuynpldw hpuljubhwgnidnp:

Unipn b Ukpnnubtpp

ZEnwgnuumipjut ymiptp Gu bnt) 2017-2018ppe. Swnyuwl spow-
tmud (hniihu-hniphu) hwjupdus obhghtiy bt ny ophghtiuy hnudplipp’
wnbplttpp b Gphrnwuwpn gnpnitubpp, npnip hwjwpybl] o Ywww-
unud b Bplwinid wénn ppupunnwswntphg: Znudptph hwjwpp b snpw-
gnudp Juwnwpyl] o Uz4 dhowqquyhtt suthnpnohsutiph hwdwdwgh
[2,3]: Upwnwnpnn poyubpp hbppuphqugdl] &u pwpdwlngunghwh
wdphnunid b qputgyt) 22 QUU pniuwpwiinipjut hiunhwnninh ww-
hngmud’ ERE193405 Jwipquijhtt hwdwpm:

Uwipuyunpuunnijubph yqunpuunnudp b dwbpunhunulju-
jht yEpnidnipiniut hpuwjuwbwgyl) o «*hqupniuwjut hnidph b pk-
nupniuujut uunpuwunnijubph dwbpunhnwluwghtt b dhpnphdhw-
Jwi hEnwgninnipjut nkthluws hnpjwsh hudwadw oupnhljuljwi
«OPTIKA MICROSCOPES ITALY» EW10x/20 dwljuhoh dwtpunhunwlny
[O®C.1.5.3.0003.15]:
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Upmyniuputpp b putwpynidp

Pnruwhnudpbph twhitwut vnwinupunuynpdwt mkuwblyne-
uhg Juplnp bowbwlnipnit muh phnupniuwlwui hnwdptph hjniu-
Juwspwpwbwlut mwppbpulhy hwmnjuuhpubph pugwhwjnnidp, nph
hhdwt Jpw Yupbkh E hwunwwnb] hnwdph hulnipniup’ yqunjuk-
|nipjniul wpuwnpnn pnyuhtt b mbuwlht, husybu bwb puguwhwynt
phwl puuyuljut gnpénuitiph wqnptgnipniup pnyuh wbhwwnndhwlwb
Junnigwéph, hmniujwspuyghtt thnthnpunipjutt b hwpdwpynquljw-
unipjut wywhnydwb nwuppbph dbwynpdwi Jpus:

Uju mbuwtlnitihg pntuwjut pinuwhnidpbiph wmypwpwghwnw-
Jut JbEpndnipjutt Uk wnwudtwhwwnntly ntp nith dwbpuphunw-
Juyht dkpnnp, nph Yhpwnnidp httwpwynpnipinit £ vnwhu vnnwbune
phnupniuwlwt hnwdph huljnipjut opiljnhy quwhwwnwljun [4]:

zZnudpbph whwnndhwljuwt nwuppipulhy hhdtwjuwt hwnlwuhy-
ubpp pugwhwjnbint tywwnwlny nhunwplyl) b Ywywihg b Gplhw-
uhg hwjwpJws gpujunwswunh mbpbubkph b Ephinwuwpn gnpnitubph
dwipuywnpuunntjubpp:

Bplwihg dptpjwsd ppwpnwbweh wbphubph witwnndhuljub
wnuppkpulhy hwnlwuhputpp

Bplwiuhg hwjwpywé nppwpinwéwneh wkpbubph  dwbpunh-
nwluwyht ntunidbwuhpmipnitp gnyg k tnwihu, np mbkpbh byghnbpdhup
hwpp sk, gnpununijuynp kE, pohoubpp hwunmwwywn kb, njnpuwnniyn:
Ujuhuwyun E gnitwtyniph b npniqubph wnuwynipiniup(al.1):

g}

T Tt
;".J ‘} .

Y N

© Uly.1. Gnpuntntun]np buhnbpuhu (20x)
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Stplutph ontph tpluyupny jwy mbkuwubkih Gt npniqutpp, npntg
pwtiuly it wyipwls by pwn sk (ly.2):

-
- ;
“

|

h 3

Uly.2.Skplih dwbpkup dwipuyunpuunmlyp’ gpoigibp (20x)

Stplttph unnpht dwjtpbuptt weljw bt ywnpg, upulnuwdl, pkp
dwqhlutp, npnig puwtwlj wykjh owwn k, pwt Fhihowthg dptpjus
wnbpltbph dwbpuywnpuunninud: LTuy tjunbh Gu dwughlh hhuph
(wpuguwl ntnh) pohoubpp(uy.3):

Ul.3.Unnpht dwljipkuh dmﬁpmu;mmpmummlm (20x) wupg, upwlniwdl php
dwqhlubp, dmqhlh wdpugdwi hhdpkp

Uwipuyuwunpuunniyh Jpu quy tjunkih E np, pugh upuyn-
twdl dwghlutphg, wnju b bwb gunjwdl dwughlutp: Lnyh dwbpw-
wuwunpwuwnnifh dnu dpugqdbinnmd g wpunwhwynjws tu thnpow-
nnnn hwdwlwpgh onuijwdl, wupnipwdl wiunpubpp(uy. 4):

Quuuihg hwjwpjws npujunuwswnh nkphitph whwunndhwlwh
wnwppkpulhy hwnwuhpubpp

Yuuwwihg hwjupjwsé ppuppnwbwnh nbkphubph wbtwwnndhw-
Jut Junniguépt niumdbwuppbjhu tjuwnnd Gup, np tyhnbkpdhup
hwpp E, poholiipp puquulbilmiwdl’ phpl, qupupnil ppowuyuinkpm]
(1y.5):
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Ul 4.Unnphtt dwltpbuh dwbpuyguinpuunndyp (20x) onulwdl,

ul.I_ln}pul(}h w

tnptp
N 2 AT

%) = A

§ 1|"l B - e - -

Ul.5.Yuyuthg hwjupywsé hntdph (nkpl) dubipuyunpuunnilp
(20x)" bwhnbpuhuh quwpntt ppgwujunntpny pohotibp

Stplbh unnpht kyhpbpdhuh Jpu quy tjuwnbjh B windnghwn
npuyh htpdwlgpubpp (nputn htpdwgpp thwlynn pohgutipht hwpnn
poholtipp skt wwpppynud byhnbpdhup pohgtiphg): Stuwnwznnmu
tjuunbih kb twb Juighnidh opuwjwwnh pniptnubp npniqubp, npnug
puwtwljt wykh vwlwduphy k pwlt Gphwihg hwjupus udnipub-
npoud(uly. 6. w,p):

UY.6.Skplih winnpht kyphnbpdhuh dwipugwinpuunniyp (20x) w)wbninghun
wnhuyh hkpdwugpubp, p) juyghnidh opuwjwnh npniqukp
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Zkpdwlgputphg pugh (wy bEpbnd & wwpq (npnbg pwbwlp
pujuljuitht pwwn k) b gindwghtt dwqhlubpp: Mupq dwqhlubpp dhw-
pohe Juu puquwpohy ki’ ninhy Yud php, hwunwugus gnputntjudnp
wuwnbkpny: @kndwht dmghlubkpp dwjubwdl G, niuku Jhwpehe ninhy
U tipkip wpunuquinnn pohoitiphg Yuquyws giuhl (uh. 7):

7 A R B2
V7. Stplih dwlbpbuh dubpuyunpuunnlyp (20x) 1) wupg dwghl,

2)qknduhls tughl

Uwqghlutph pwbwlp pwuwlwiht sowwn L jwy tjuunbh Eu
Uwghlubph wdpwgdwl nbnh pehgutpp (Uwqhyh hhuph pohep) b
Uwqghlh omipop quynn Jupnwl wowgwgunn pohgutpp: Uwqhubkph
Ubko juy uljuwnbih £ Uniq buppwgny tpbpught jninp (0.8.w,p):

L.8. Skplth dwltptuh dwipuyunpuunniyp (20x)° w)dwqhlh hhuph pohon,
Uwqhlh pnipgp qupnul wewgwgnn peholikpp, p)kpbpuyninny 1gws twqhy

Zwuwn ontnh Epfuyupny juy tuwnbih Eu pupiidh wmunhdwwdh
wlnpubpp b Epkpwyht jninny 1gwué dwtiqunudb Jindus duqhlubpp
(uly.9.w,p):



Menuuunckas Hayka Apmennn HAH PA 1. LXI Nel 2021 83

UL.9. Skplp dwljipbup dwbipuyunpuunniyp (20x)° w) bphpuyght jnunyg
19ywd wupg, tmaqunual Jindus dwghlukpp, p) pupiidh wunh&wiwdl
wlnpubpp

Tpupuinuswneh  gnymih  dwipunhnwlughtt | Epnubnipynitp:
Tpuwhinwdwnh gnnnith dwbpuyuwwnpuwunnijutph ntunidbwuhpne-

pintutiiphg wupgqynud k, np Ephnnwuwpn Swnh gnnnith tyhntpdhuh
pohoutipp hhdtwlwunid nipnuulnitiwdl L, ninhy peowwuwntpny,

k w40 o MOGRNRY A
UY. 10. Eyhnbkpdhup nipnulynitwdl pohotitin (20x)

Eyhpbpdhup Jpu hwinhymd & wwpunbuwl  dwghlikp
upwlntwdl, ywupg, vhwpohe, juy tjuwnkih E duqhljubph wdpugdwt
wnbnp (u.11.w), b dhwpohy, hwmunwuywn, gnpuniunitjwdl dwqhljukp:
Eppbidt mbuwnguonnid tjuwntih Bt yunjuwdl dughlutp (uy.11.p):

Ul.11.w. 8Snnnith
dwipuywnpuunndp (20x)
upwlntiwdl, ywpg, thupghe

dwghljutip




84 Menununckas Hayka Apmennn HAH PA 1. LXI Nel 2021

Ul.11.p. 8nnniuh
Vwbipuyunnpumnmlp (20x)
1)dhwpohe, hmutnwyun,
gnpuintjwdl dwqhlukp,
2)yunlwdl dmghljubp

Ewyhnbpdhup Gqpuyhtt hwnjwénid wpupq Epbnd B whquku-
nuwhtt yupnttwlmpjudp puquuphy yupg, upulnbwdl dwqhlubkp
(uy.12):

wupnibwynipyudp puqiuphy yung, upulnbwdl duqhljubkp

Luy wpnwhwjndws E dbjpwthijujut hjntugwspp, wjtiwunnt ki
UYnikuphuh pohoubpp, wwpnipwdl, onuijwdl, wunhdwbtwdlh hwuwnw-
gnudubpny wunpubpp (Wl.13.w,p): Ljuwnbh Eu twb $npudkuubph
ynuinwlnudutpny pohottip (uly.14):

UY.13.w)Unikuphuh pohotkp, p)yywupnipwdl, onuljudl, munhdmwmdl
hwunwgnidubpny winputp (20x)
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Ul.14. Smuhnubnh (pnpudtuttph) Yninwlnidutpny pohoutin (20x)

Bqpuijugnipjniu

Puguhujnytight U hwunwwnygbghtt Zwjwuwnwih wwppkp
opowbitbpnid wdnn npupinnwswntphg hwjwpyws nmbkplhutph b &ni-
ntph (gnnnitubph) wbwnndhwlwt wwppipulhs hwnwuhoubpp,
npniug unybtwluwbwgnudp swhwquig Jfupbnp £ wyu pniuwhnidph
twpitujut vnwinupunuwynpdwt hwdwnp:

LChapminjué F05.10.20

IpeaBapuTeiabHasi CTAHAAPTUH3ANUS MHKPOCKONHYECKHM METOIOM
JIMCThEB U BeTBel ckymnuu KoxkeBeHHoii (Cotinus coggygria Scop.),
npouspacrawouieii B Epeane u Kanane

H.K. lladosin, A.M. Ka3apsmn, K. X. lymansan, H. b. Yu4osn

B mHacrosmiee Bpems OYeHb akTyallbHa pa3paboTKa COBPEMEHHBIX,
3G PEKTUBHBIX ¥ 3KOHOMHUYHO JOCTYIHBIX METOJIOB CTaHIapPTH3ALMH JICKAPCT-
BEHHOTO PACTUTEIBHOTO CHIPhS, KOTOPbIC KpaiHEe BaKHBI ISl pa3pabOTKH
MPOEKTOB M CTaHIAPTOB Ha JICKAPCTBEHHBIC CPEACTBA U UX IpErapaThl.

C 3Toi TOYKM 3pEeHHUsI MPUMEYATENILHBI JIEPEBbS CKYMITUH KOXKEBEHHOM
(Cotinus coggygria Scop.), momyJasiHMHd KOTOPBIX 3aHUMAIOT OINpEeICHHbIE
TEPPUTOPUH B PA3HBIX PErMOHAaX ApMeHHH. B pamkax JaHHOTO HCCICIOBAHUS
NpOBE/ICHA Npe/IBapUTEeNbHAs CTaHIapTH3aHs OQUIHATBLHOTO (JIMCThST) U HEO-
¢unmansHOTO (BETKH) CHIPBSI C IEPEBHEB, MPOU3PACTAIONTNX B PA3HBIX PETHO-
HaX ApMEHUU: ObIIM BBISBICHBI THUIIHYHBIC aHATOMO-TUATHOCTHYCCKHUE TPHU3-
HaKH, YCTaHOBJICHbI THCTOJIOTHYECKUE OCOOCHHOCTH, 00YCIIOBJICHHBIC TPHPOJI-
HO-KJIMMAaTHYECKHMHU (aKTOpamH.
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Primary Standardization of Leaves and Branches of Smoke Tree
(Cotinus coggygria Scop.) Collected from Yerevan and Kapan by
Method of Microscopic Analysis

N.K. Shaboyan, A.M. Ghazaryan, K. H. Dumanyan, N. B. Chichoyan

Nowadays, the development and improvement of modern, efficient, time-
consuming and affordable methods of standardization of pharmaceutical raw
materials is promising and relevant, which are extremely important for
development of projects and standards for medicines and their preparations.
From this point of view, Smoke Trees (Cotinus coggygria Scop.) are remarkable
and the populations of Smoke trees occupy certain areas in different regions of
Armenia.

In this study, the raw materials of Smoke trees officinal (leaves) and
non-officinal (branches) growing in different parts of Armenia were exposed to
preliminary standardization, and peculiar anatomical-distinctive features,
histological qualities, due to climatic factors, were revealed.
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28 615.45:614.27

TEnugnpswljut junphpyuuynipyjut
unwinupunugdut wthpudtynnipjut
nruntdftwuhpnipniup ginuunut wojupwnwljhgutph
onowiinid

L.Q. Vuwqupui, U.R. Puputnui, U.Z2. Uhuntyub

CNFZ, phywgnpdnipjul junwjupdwl wdphni,
0025, Epluuil,, Ynpyniith ., 2

Futhiugh punkp. nhnugbn, phnugnpswljut junphppuwwnynipini, nk-
nEjunuljul wnpymp, wignphpd

Mnugnpswlwt junphppuwwnynipjut nhpt bujutnpbit wdnud
huptwpniddwt hmdwlwpgh qupqugduwt wuydwuubpnud, tpp pinu-
nwl whiwwnulhgp nuetnd £ hhwunh hhdttwlwt junphppuwnnii:
Lw Jupnn b hhwight wbnkjuunynipnitt wpudwnpt) Jjutph b
wnnnonipjut hwdwp widunubg nuppkp hhutnnipjniuttph jud hh-
Jutnwght Jhdwljukph, whnnwhpubph nhgnpuypuyghte jud wyptn-
pwiupwihtt pniddwt dwuhl, Jupnn £ qquh oqunmipinitt gnigupbkphy
wjuyhuh «aywntwgnn» whinnwihpubph fwbwsdwt gnpénid, npnup
wuwhwbgnid ku pdolh htinn wthwwwn junphppuwnynipntt [3]: 2Z-nud,
htsybtu Uh owpp wy Bphypubpnud, hhwunubtph ks dwup wybkh hw-
Swju phumd Lu phnugbwnh punphppuwnynipjuip b wydkh phs Eu
ogqnymd pdoljh Swnwympnittphg: Uju hpwyhdwlh hhdbtwlwub
wuwwndwnt wjb k, np pghinuunut wylwwnwlhgubph Swnwmpmniaubpp
dudwtiwljh wpnidny hwdwpynid ki wybh hwuwtbh b htwbuwybu
wyk h dwwnskih [8]: dwohtiguinunid juunwpdws hbnwgnuunipjut dw-
dwtwl] hhywtnubph YEuhg wygtiht (51%) unyuhuly ok Eh, np yuwn-
puunn bt wywquynid 1 gnpup b wydl) J€wpk] ghnugbnp junphpp-
nuwunynipjut hwdwp, hull 28%-p wuwwnpwuwn kp wbqud 5 nnjup b wdty
Jdwnky: Zhjwunubph tpkp punnpnp (75%) yuwwnpwun Eh 1-hg 5 pnub
wk] wigught) nghnuunwip’ nhqugknh §onuhg unphpyuunipenta
unnwbwnt btywnwlny: Hnugbnh wqptgnipjnitp nintph wuydwnwig
b wpynibwybn Jhpundwt hupgmd wiquuwhwwnbih | [7]: Uju phy-
pnud phnuuut wohiwwnnnp hwdwpynud £ wyt hhdbwlwt npulw-
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Ynpyuwd dwutiwglnp, ny unynpkgunid £ hp uygwnnnht ntnh &hown og-
nwgnpsdwt jupgp' gpuing hull junwdupting huptwpniddwt gnps-
pupwgp [10]:

Yut wwywgnygukp, np pbntph dwuptt mbnkjuwnynipjut wnpw-
dwunpnidp b £€hown junphppunynipeniip Jupnn Bb pupdpugub] uyw-
pnnubph hwjuwunwpdnipjutt wunhdwip phpuunuit  wrlwnwulgh
ujuundwdp [11]: Uk wy] hEnwgnunipjut Uk tplind E, np pinugbunh
Ynnuhg nbnkph dwuhtt mintjuwnynipjut b junphppunynipjut mpw-
dwnpnuup dbswwbu Juupjws E hhjuinubph ghinugnpswlul hnqu-
dnipjut Swnwynipniuitbpny pudupupdusnipju hkwn [5]:

Ujuyhuny, hwunwwndws kE, np pghnugbnh dwubtwghnwlub
gnpéniubmipjut Uky tpw wdbkbwlwplnp gnpdwnniypp ntnugnpéw-
Juwt junphppuwnymipnitt b Ujuntwdbtwgthy, wyju qnpéniubnipiniup
phnuunut wojpwwnnnubph hwdwp Jupnn b uwhdwbwhwldl] wuyg-
dwtwynpywé vh pwpp junspunnunnn gnpénuuibpny, hisyhuhp kb nlink-
nh dwuht nbknkjunjuljut wnpmnipubph hwuwubjhnipjut pugulju-
mipinitp, npuitg wthwdwywwnwupwb htkp, htsywbu twb nhnu-
gnpdwlju unphppunynipyut vnwinupunugdwt puguljuynipniin:
b mmuppbpnipinit qupqugus tpypubkph, npuntn gintph dwuht nknk-
Juwnjulubt wnpmnipubpt wykh hwuwubh Eo b wppynibwdbn nhinu-
ghwnubph hwdwp, qupgugnn tpypubpnid wyy nknEjunynipjut wn-
poipubpt wykjh phs hwuwtbih &b b owwn phwypbipnud £ wthwdwww-
nwufpuwt [8]: Mniuwuwnwih YFwotmpnitnid juunwpdws htnwgn-
wnnipjniit huptwpniddwt hbn juyyws punhputphg wnwtdwugunid
E pinuunut wojownwljhgubph hwdwp mbnEjunynipjut gudp npul,
nEqunul woiwnnyitph ny pujwpup yunpuungusn ot fug-
Jws huptwpniddwt junwdupdwt htwn, huiptwpniddwi wjtyhuh vh-
ongubkph b Ukpnnukph oquuugnpénid, npnig wpnynibwybnnipniut nu
wnuwbgnipiniut wmywugnigdws sk [6]:

Zuupuwyhtt wpnnowwywhwlwt Jupbnpugnyt juunhpt £ hhgui-
nhtt wwywhnybk] npuljju) b vnwinuwpunugws phinugnpswljwt funp-
hpppunympudp hhdidwsd wyugnignnuljub pdolympjui uljgpniip-
ubph Jpu: Mnpwugnpswlwt junphppuunynipjutt uvnnwinupunwugnidp,
ptnuunut wohnwwnnnutph junphppunynipjutt hwdwp Yhpwnynn wy-
gnphpututph dowlnudp b pdolhh wyghinipnit wwhwgnn hpwuyhdwl-
ubph pugwhwjnnidp juyt mwpwsdnid nmubkt vhowqquyhtt ypwlunh-
Juynud [9]: FEnugnpénipjut npnpunnid unwtnupunibpp unbndynid b
Ukpypynud ki wpwehtt htpphll tyywnuly niukhuny pupdpughty nk-
nuuut Judwnph swhmpwpkpnipniup, hwdwpnpyubph hwjuwwnwp-
Unipyniip b dhbtunyt dudwbwl htonwgubl] phnuunwut wowwnw-
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Yhgutnh npnponud Yuyugubint gopdpupwgp [1]: 2Z-nud dowljgws sk
phnugnpswljutt junphppunynipjui vnwinupunugdut hwdwlwpg,
dwutwnpuy bu wpwig ninuwwnndup nipynn (US) nhintph junphppw-
nynipjut hwdwp Jhpwnynn pinugnpéwljut hnqudnipjut wignphpe-
dubkp wyuyhuh hpwdhdwlutph hwdwp, npnig nhypnid wupuwwnghp sk
nhut] pdolhh: Ujuwhuh wignphpdh hhdtwljuwt tywnwlji k oquby nk-
nuunut wpjuwnwlghtt npnobjnt wjuwnnwtthoh swpnipjut wunhgwnp,
Jtpohthu hupunipnyu pnidbnt htwpwynpnipnitip, hsyku twb pln-
phint oywpdw) nbn b nwghntw] Yphpundwt wuwydwbbbp mpipw-
pwignip hhwunh hwdwp: Mw tyuwunnmd t hhquinmpjut wykh
Jun whinnpnodwip, Swip hhywunnipniuutph b wjnwpwbwlub
Jhdwljukph pniddwiip, ogunid k pinnwukljwb pdholjubphtt pupdpugity
nnnpuypwyhtt phpuwhwih wpynitwybnnipniit wpwig phnuwnnd-
up inpynn nbntpng (3]:

ZEnwgnuumipjul tyunuly £ niuntduwuppl] ginuunwt wpjuw-
wnnnubkph Ynnuhg ognnuugnpdynn nintph dwuhtt mknkjunynipjut wy-
poipubkpp, husywbu twb phnugnpswlwt junphppunynipjut unw-
nupunugdut wtthpudbionnipniun:

‘Unipn b Ukpnnubpp

Niunidbwuhpnipjut opjkljinp unghninghwljut hknnwgnuniput
wipyniuptbpt iz Unghninghwjuwt hbnwgnunipniut hpujuwbwgyty
t hwpgdwt dkpnnny, hwpguptpphlutph ogunipjudp: Zupguptpphlp
owlyly E U2U-h (2006p.) unnwunupun hwpgupbtpphlutph hhdwt
Ypw hwoh wrbking wohwwnwiph wrwbdbwhwnlnipniibtpp [7]:

Zhwnmgnunipniit whg E jugt] dwypupunuph’ judwjuolub
ptnpjwsd phnuunwbt 285 wppjuwwnwlhgutph opowtnmid 2018p.-ht b
2019p.-h wnwoht knwdujulynid:

Stnkjuwnynipjut  qubqwséh dwpbdwnhjuljut dowlnidu
hpwlwbwgyt] E dudwbwljulhg hwmdwlwpgswjhtt mkjtninghuwh Yh-
pundwup: Udnioh swthtpp npnpyk) b Yphuwlh gqunwhwlwb puwn-
pnipjut pwbtwdbing:

n=Nxzxp (1-p)
d2x N+ z2x p(1-p)

npunkn
n — p plwnputiph swjuwt L,
N-p" Bplwb punuph ninuntitph phip,
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z—n' wnweohlt mhwh uppwih hwjwbwwunipmniup (o), npp syhwnp
E gipwquigh 0.05-p & hwjwuwp £ 1.96-h,

p— " uywuynn nwpwsJudnipjut Ukdnipniup,

d -u" gnighsh vwhdwbwjhtt upawp:

SYju] htnnwgnunipjut wihghugdwi hwdwp hupgynnubph phyp
npnoyky E The Survey System Version 11.0 wwhwbglbph hwdwduwygi’
hwolh wnubny htunwgnuynn phnuwniubph phyp (pun UL npudw-
npus nfjuyibph Bplwimd ghqunibph piphwimp pubwlp 1096),
wnwohli whuh upiwih hwjwiwluinpmniip 5% (a = 0.05), giwhun-
Uwl Logpuimpnibip’ 3% (A = 3%): Yhuwplpt) b bwb Junugnih ugh-
twph wwppkpuyp’ P= 0.5, pmbh np 22-md tdwh hknwgqnunnpinibbkp
skl wiglugyty:

1096x 1,962x 0.5(1-0.5) )
0.052x1096 + 1.96%¢ 0.5(1-0.5)

Munudtwuhpnipjut phjuljut Ynnup yqwhywibnt tyuwnw-
Uny htwnwqgnunipjub jnipupwbynip dwubulgh pugunpyt) Eu hk-
nwuqnuunipjul  byuunwlp b dwubwlgnipjut  judwynpnipjub
uljgpnibipp: Zuyng (kqyny Juqudws hupgupbpphljubpp hwuwbbkih no
hwulwbwih kb gk ghquunwb nwphpught b jppulwb dwljupgul
niubgnn pnjnp wohimwnwlhgubph hwdwp: SYjujutph Epnidnipjut
tyuwwnwlny oqunuugnpsdyt) k£ SPSS (nnwppbpwl 12.0) spwugpuyjhtt thw-
phpp:

Upmyniuputpp b putwpynudp

buptwpniddwt gqnpéptpugp wohuwuphh wwppbp Gphpubpnud
Junwjupynd b ghinuunwt wyiwwnnnutph §nnuhg pinugnpsuljub
hnquénipjmtt vhongny: Fhnuunut wolhiwwnnnubkptt h qnpnt Eu pug
pnnubkint hwdwywunwupwt qubiquutbph dwudwbwl wpwbg nk-
nuwunduh npynn nhnkp:

z2Z-nud bu ghnuuwt wyiwnnnubtpp s dwubwlgnipmni niuku
huptwpniddwt gnpéptipugh junwwpdwup: thnbkph dwuht mbnklw-
njulut wnpnipubph pupbjuynudp, hsybu bwb pinugnpswlut
hunphppuunynipjutt vnwinupunugnudp  joyguunbt  wopwnwlhg-
Ubkph dwubwghnwljwi unphppunynipjuip gpuiuny hul wuyywhnb-
1ny nlinkph nwghntiw) ogurnugnpénidp uywnnnubkph opowinud:

Zwoyh wetkng wtt thwuwp, np 2Z-md pugulumd o wdwb
wpjuwnwipubpp, hupgnid E hpujutugyl) nhinuunut wpjawwnnnubph
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opownid, nph pipwgpnid ntunidtwuhpyk) o tputg Ynnuhg ogunw-
gnpéynn nbkntjunynipjut wypmipubpp b ginugnpswljut pnphppw-
nynipjull uvnwbnupn upjpbdwibp dowlbnt wthpwdbownnipniip:
Zupguwip dwubwlgl] Bu ghnuunwb 285 wphiwwnwlhgubp: ‘Lpwughg
54%-n nhquqgnpsubp thi, 15%-p muwbnnibp, 19% -p 6N2-h phqu-
gl npuljunpdudp spowbun]upnibp, huly 12% —p GNRZ-h opowtw-
Jupunikp: Lputg 28%-p mbp dhish 1 wwupgu, 31%-p 2-3, 22% —° 4-
7, onipg 8%-n' 8-10, hull 11% —' 11 mwupmg wybkih wohtwwnwipughte
thnpd:

Cun htwnwgnumpjut wfjuybph’ gqunwb  wownnnubph
49%-n UNS nhinbph dwuh nknkjun)nipmni uvinwbimd ki oquufking
ubkpnhp ptpphlhg, 30%-p' hwdwguighg: Hnuwnwb wrwwnnnubph
punudbkup 11%-u k pinkph dwuhtt mbnkjuwnynipmnit vinwunid dwu-
twghwnwlwt qpplphg, 3%- p* $npunijjupubphg (uly.1):

o

|
120 +
|

Ul 1. Ynuunwt wpiwnwljgh Ynnuhg ogunugnpdynn US nlintph dwuht
unbnkjunynipjut wnpnipkpp

Unghninghwlwt hwpgdwt hwenpn puunhpt Ep wupqbtp U2S
nhntph pinugnpéwlwt junphppuunynipjut dudwbwl unwinwpun
upubdwttph ogunnugnpduwt wmthpwdbownnipiniup, htyyku twb phnu-
nwl wohimwnnnutph Ynndhg npug oquugnpsdwt gutlnipiniup:
NMupqytg, np phinuunut wrhwnnnubph dkdwdwutnipmniup (75%)
sntbikp nplt unwbnupn upekdw, pun nph’ hkig wyn hbppwlubnd-
pjudp Jupnn ki hwpgtp ) hwdwhinpnht, npuytugh Ynndunpnyytu
hly nbin wpwgwnyky (ul.2):
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Yuwhuuwd £ wyn
Wl 8%
ntwphg

17% &

Ul.2. Unwtnupun ujubdwh wnjuynipnit ghnpunwt wpwwnnnubph
onowtnid

Uguiljubugh p niikiu] hwuwnuwndws uvnwbnupn ukdw, pun
nph hkug wyn hippufwinipyudp kp hupgkpp nwnt hw&wunpnht,
npykugh Ynnudunpnoytp hty nkn wnwewpllp» hwpght phnuunub
wojuwwnnnubph dkdwdwutmpnitip® 62%-p, uokp k. wyn, 20%-p sh
gutjugh] niuktw), huly 18%-p ok b, np nu Juudws k wdjuy nhy-
phg: @nudtght npinuunwt wyhwwnnnutp, npntp Wwwnwupuwtkght, np
skl gutujutnid nubbtwy tdwbh vnwbnupun vbdw, puyg wjtniudk-
twyuhy npnp dwup pununndubnid tht, np wju Jupnn £ wnwybine-
piniutitp vnwy hpkug (gy.3) :

Luipuduwd E
wnjwynEwehg
18%

Ny
20%

Ul 3. <Uguljubughp mkiw) hwununfws uinwinupn upebkdw, pun nph’
hkug wyn hippwjwinipjudp Ep hupgtpp mwnt hwdwpunpnht, nputugh
Ynnuunpnoybp hty ntin wnwownlkyp»



Menuuunckas Hayka Apmennn HAH PA 1. LXI Nel 2021 93

Yhnuunut wytwwnnnubpp twb ok o Uh pwtth wnwydbjnipintl,
npnup Jupnn £ ww) wvnwinupn ujpbidwt’ wpuwg Ynndunpnogbnt
httwpwiynpnipnit (39%), phs Wuunwupwtwwnympmnit (37%), wt-
Junutignipinit (12%), quonmwwdwénipnil (12%), (uly.4):

100 3% 39%_

3
&

Ulp.4. Unwbqupun ujubdwgh wou]bnipynibitpp pun
phnuunub wyjuwwnnnukph

Zknmwgnuunipjul wpnniupttpp hwunwnmd tu nphnugnpswljui
hunphppuunynipjutt vnwtnupn ujpbdwibkph wthpwdbownnipniup
wjt mubkbtwnt gwulnipniup phnuunuwt wywwnnnubph opowtnid:
Yhntph Jpwpbpu] oguwgnpéynn wmbnbkijwwnynipjut wnpmiputph
niunidbwuhpmipniup gnyg wnykg, np ghinuunut wrhiwwnwlhgubpp
hwdw hpkug dwutwghunwlwb gnpéniubnipjut Uk ogunugnpénid i
nbnbjuwnynipjutt wjtywhuh wnpmnipukp, npnup skt hwdwpynid
opijunhy b dhow sk, np wupnitwlnid tu npntph dwuht &ogphun nk-
nkjuwnynipnit, wyn pynd twb wwywugnignnuljub pdoinipjutt nk-
uwtlnihg:

Yhnuunut wohmwnwlhgubph dEdwdwubnipyut (49%) hwdwp
nbntjuunjulub wnpnipp nhnh tkpppp phpphlu B Liwbwnhy wp-
yniup k qpuigyl) twb Uhgbiphuynid juwnwupjws hbnwgnunipyjudp,
npnbn pinuunwt wpjowwnnnubph qptpt 73%-p Junnwhnid b oguw-

qnpdnud E ntinh Ukpghp phpphlp npybu wbnkiunynpmut wgpmp
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[5]: Ujuntwdktuythy whwp E thwuwnbkup, np pinugnpswljub juquw-
Ytpympimubtph  Ynnlhg wowgupyjws ukpghp phpphinud wnbn
gunws wnbnbljuwunynipniuip Jupnn E jhubkp Ynnduwlu;: Uyg huy
ywuwndwnny phnugknh Ynndhg wujwp nbkntjunduiut wnpmnip-
utph oquuwugnpénidp Juplnp b Qupdwbwh kp twl, np piquunut
wpjuwwljhgutph dniu Uk funidpp (30%) ogunynid Ep dwuuwjwljub
nbkntjunduljut wnpninhg, dwutwynpuybu hwdwguighg: Uuljuyh
hudwguiigujhtt mbntjuwnynipiniup sh jupnn Gupwplyyt) pphun jup-
quynpnidubph, Jupnn b othnplgunn b tunyuhull wwywlnndunpnonn
1huky:

dhpnhhojup hwunwwnnd t opiljnhy dwutwghnwljub ninu-
gnpdwljut mbEntjuwnynipyut dAbwynpdwt b wpudwnpdwt wiuhpw-
dbpunnipjniuip:

Thnuunut wohmnnnubph dkdwdwubnipiniup (75%) sniukht
npll vnwinupn upjbdw, vwluybt gubiuind Ehu gnpstwjutnid
niktw) nhnugnpswlub hnqudnipjul wignphpd tokiny dh pwih
wnwybnipnii: Hhequunwt wojpwwnnnubph dbs dwup jupsdnid E, np
tdwb wignphpdutpp Jupnn Eu oqul] wpjpwwnwupnid wpwq Ynnu-
unpnoyly (39%) L wwwhnybk] hwdbdwwnwpwp phy wwnwupiwbw-
nynipjnit (37%): Ldwbwwnhy wpymbp E qpuigdl] twb (niuwu-
nwih Twotunipmniinid juunwpdws hbnwgnunipjut dwdwbwl, np-
wnbn punudbiup ghnuunwt wojpowwnnnubph 23%-u thu Wbk, np skt
nbutnd wdwt wignphpdubph wthpwdbynnipmnit: Qupdwbwh kp
wjt thwuwnp, np ghinuunwb wpluwnwlhgutp Jughl, npnup tnyuhuy
tpplk skh july b sghwnkhb, ph hy £ pu [8]:

dkpntpju) hbnmwgnuinipiniuttpp, hsybu bwb JEp wpyniup-
utpp thwuwnnd Eb, np ghnugnpswljut junphppuwnynipjut npuljp
pupdpugtint tyuwnwlng wuhpwdbown £ dpwlk) b jhpwunnipjub dke
nik] nhnugnpswljwi hnquénpyul wignphpditp hwnluwbu ULS
ntntpht JEpupbpnn: ‘

Uthpwdbtown E dkntwpll] hwdwywunwupwt puykp pupbju-
Jknt huptwpniddwt dudwbwl] uyyupnnhtt npynn mbknkjunynipjub
npuljp b pwtwlp, npp httwpwynpnipnit jrnu uywennht wnwybky
hpwwnbunpbt guwhwwnkint ninh wpwyknipjnibutpt nt phuljtpp:

Bqpuljugnipiniu
TEnuunwt wowwnwlhgubph mbntjunyuljut juphpubph qup-

quguut nwquuyupnipnibutpp, hiswhuhp kb ninugnpswljut hnqu-
Snipjwt wignphpdubph dowlnudp, phintph wbknbjunjuiut jhuwn-
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nnih unbnénudp, upnn Bu pupljudt) ninuunwut wpjuwwnnnubph Ynn-
Uhg plintph wbnkjuwnynipjut hwuwkjhnipniut nt oquuugnpénidnp:
Zknmwgqnuumipiniithg Jupbih E Bupunpty, np vwjuduphy gphinugbknutp
Eu oqunnid dwuttmghmnwljwb gqpuijunipjniithg b uvnwbnupwn ujuk-
dwuknhg:

Upmyniupubiph dbpnisnipiniup pny) L wmwjhu Eqpujuguby, np
jw wthpwdbynnipnit b guulnipnit phinuunut wohnwljhgutph
ynnuhg pupbpun]bne ninkph dwuht wkpkjundulob wnpoipbbpp b
Uowjknt npinugnpswljutt hnquénipjut wignphpdubkp, npnup Yoquku
upwtg pnphppunynipjut dwudwbwl, YhbEynmwgutt wohiwwnwupn,
Jubtuytt dudwbwlp b h Jtpen Juyuwuwnkt phntph nwghntw) og-
wnwgnpddwtp:

Chpniinjué F05.10.2020

HN3ydyeHue HeOOXOAMMOCTH CTAHAAPTU3ALMHU (papMalleBTHYECKUX
KOHCYJIbTAMIA Cpein COTPYIHUKOB aNTeK

JL.I'. HazapsH, A.b. bBapcersin, M.I'. CumonsiH

Ha npoBu3opoB u gapmaieBTOB Bo3araercs 00s3aHHOCTD OIIEPATUBHOTO
KOHCYJIbTHPOBAHUA MTOCETUTENEN alTeKH MO BOIIPOCaM BhIOOpaA JIEKAPCTBEHHBIX
cpenctB (JIC) 6e3penentyproro ormycka (BPO) ¢ yuetom sddexTuBHOCTH,
Oe3omacHocTH, Hanuuus ¥ croumoctd. CraHnapruzauus (apManeBTHIeCKOro
KOHCYJIFTUPOBaHUs, pa3pabOTKa alrOpuTMOB oOmpoca (apManeBTHUYECKUM
pabOTHUKOM TIOCETUTENS allTeKH W BBISBICHUE CUTyaluid, TpeOyromux obpa-
IIeHUA K Bpady, SBJSETCS PaclpOCTpaHEHHONW MEXIYHapOIHOW (apMareBTH-
YECKOM MPaKTUKOM.

Lenbio wncciempoBanus ObUIO W3yYeHHE HCTOYHMKOB HH(OpMALUH O
JIEKapCTBax, HCIOIb3yeMbIX MEPCOHAIOM amnTeK, a Takke HeoOXOAUMOCTh
pa3pabOTKH CTAHIAPTOB IS hapMaIeBTHICCKOTO KOHCYIIbTHPOBAHUS.

Omnpoc mpoBoawics cpeau 285 COTPYTHHKOB amnTeK, CIIy9ailHO BBIO-
pannbix B EpeBane B 2018r. u B mepBom kBaptaine 2019r. MHcTpymeHTOM
ormpoca Oblla aHOHMMHAsi aHKETa, KOJMYECTBO AHKET OBUIO OMpEAETICHO B
«Survey System Version 11.0». IlomydeHHbIe naHHBIE OBUTH BBEICHBI W
MIPOAHATIM3UPOBAHBI C UCIIOJIB30BAHUEM MpOrpaMMHOro nakera SPSS.

Pe3ynprarel counmosiornyeckoro omnpoca IOKa3ajld, YTO OYEHb Majoe
KOJINYECTBO COTPYIHUKOB aNTEK MOJIb3YIOTCS PO ECCHOHATBHOM JIUTEPATY POt
u cragmaptaeivu cxemamu. [Ipu BPO JIC Tonsko 8% MpoOBHU30POB PYKOBOJICT-
BYIOTCS CTaHAapTaMu (apManeBTHUECKOro KOHCYJIbTHpoBaHus. Ha Bompoc 06
aKTYaJIbHOCTH Pa3paOOTKU CTaHAAapTa MPOBEACHUs (apMamneBTHUECKOrO KOH-
CYJBTUPOBAHMS YTBEPAMTEIBHO OTBETWIN 62% (apMalleBTHUESCKUX PabOTHH-
KOB. BOJIBIIMHCTBO COTPYIHUKOB alTE€K CYUTAIOT, YTO TAKHE AJITOPUTMBI MOTYT
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MMOMOYh MM OBICTPO COpPHEHTHpOBaThCsA Ha padore (39%) m obecnednBaroT
OTHOCHTEIHHO HEOOIBIIYIO0 OTBETCTBEHHOCTH (37%).

Pa3zpaboTka anroputMa ¢apMaleBTHUYECKOTO KOHCYJIBTUPOBAHUS SIB-
JIICTCSI aKTyaJIbHOHM 3amadedl Jjisi 00eCleYeHHs IOCETUTENs anTeKu Heo0Xo-
aumbiMu JIC BPO, a mpu BBISIBICHMM TPEBOXKHBIX CHUMIITOMOB — JJISI CBOE-
BPEMEHHOI PEKOMEHAIINH IO 0OpAIIEeHUIO K Bpady.

The Study of Pharmaceutical Counseling Standards Requirements
Among Pharmacy Staff

L.G. Nazaryan, A.B. Barseghyan, M.H. Simonyan

Pharmacists are responsible for promptly advising pharmacy consumers
on the choice of Over The Counter (OTC) medicines, taking into account the
effectiveness, safety, availability and cost. Standardization of pharmaceutical
consultation, development of algorithms for interviewing a pharmacist with a
pharmacy consumer and identifying situations requiring a visit to a doctor,
which is a common international pharmaceutical practice.

The aim of the study was to examine the sources of information about
medicines used by pharmacy staff, as well as the need to develop standards for
pharmaceutical consultation.

The survey was conducted among 285 pharmacists randomly selected
from the capital of Armenia in 2018. In the first quarter of 2019, the survey tool
was an anonymous questionnaire, the number of which was identified in Survey
System Version 11.0. Data were entered and analyzed using the SPSS software
package.

The results of the sociological survey showed that a very small number of
pharmacists use professional literature and standard schemes. Only 8% of
pharmacists are guided by the standards of pharmaceutical consulting during
dispensing of OTC medicines . When asked about the relevance of developing a
standard for pharmaceutical consulting, 62% of pharmaceutical employees
answered affirmatively. Most pharmacists believe that such algorithms can help
them quickly navigate at work (39%) and provide relatively little responsibility
(37%).

The development of an algorithm for pharmaceutical consulting is an
urgent task to provide the pharmacy consumer with the necessary OTC
medicines, and if alarming symptoms are detected, for timely recommendations
on visiting a doctor.
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25 614.2:616-007

Upuwénipjut b gujujhtt whinnwthoh nhupnid
huptwpniddudp qpunybtnt hudbdwnwlju
Jtp nidnipinit

U.A. Pupubnu, L.Q. Vwqupui, U.Z. Uhuntyub

CNFZ, phywgnpdnippul junwujupdwl wdphni
0025, Epluul,, Ynpyniah ih., 2

Pubwh purbkp. dpuwdnipinil, guy, huptwpnidnid, vywnnn, nhnu-
nwl wohiwwnnn, unphppuwnynipiniy, hwbpught
wnnnowuywhnipjnih

Ukpwénipniu

Uwunnnibpp gphpk wdklh op qpumnud L hiptwpniddundp’
thnpdkny hupunipnytn nisk] wpnnowlwt puunghpubpp: dudwbw-
Juljhg uyunnnutpp guujwiund B wybh ks ghpujunwupnipmnii
niuktw] hpkug wpnponipjut wwhywbdwt gopénud, tpwbtp npny
hunhpubph ywwndwnny skt guujuwunid nhuk] pdolhh b guujwunid ku
whdwdp Juquulbkpwb] hpkug pnidnudp hwdwwywunwupwt nbnk-
Juwnynipyut yuydwbubpnud [13,8]:

Unwyt) hwdwh hupttwpnidmid ppwjutwugynid £ htnbyjuy hh-
Juinmpmibbbph U wnwbhobbph ghypnid dpuwsnipnil, wnkbn,
gluwuguy, guybp, wnbunmwdnpuwhtt hhwunnipynitubp, ousninhubph
hiupkyghulitp [16]:

Swyh niundtwuhpdwt vhowqqujhtt wunghwghwt guyp uwh-
dwinid E wjuygbu. «Swyp nhuppbuwhtl thopdwenipmt b juwg]us
hjntujwéph hpwljwb jud ywnnkughw) Juwudwsph, qquyuljut, hniqu-
jut, Ynquhnhy b unghwjulwbt pununphsubph htw» [7]: Unwtg k-
nuwunduh npynn gujuqpynnutpny htuiptwpniddwt hhdbwjut yuwn-
wnp mwpwpbnyp guybkpt ti: Swdwqpynn pbnudhongubph hup-
unipnyt ogunugnpduwt htwn juwywsd punhwunip nhuljtipp Yupnn
ukpwnt) gnkph wigwuwih thnjuwqnpkgnipnit, Ynnduwlh wqpbkgni-
pjnituubpnh pgpubnpdwt hwjwiwlwunipnil, uvhiw] huptwwinnpn-
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onid, npnup k| Jwpnn kb hwbgtgub] hhwunnipyut puppugdwi b
pnidwljutt uppwukph [2]: Cun Puyywihuynid junwupjus htwnwgn-
nmpjul qpliph ponp swhwhwulkpp qpunymd ko huphwpniddudp,
uwjuu huipttwpniddwt gnpéptipugn ghpulonnid £ hwnljuwbu pupd-
pugnyl Yppnipjudp b pupdp Ejudnuntbp niikgnn wthwwnbph dnn
[4]:

Upuwénipiniup dwppljuig sppwinid wdkbwwnwpusdus Jupu-
Yhs hhjwunmpniutt k: Uhohtt Jhdwljugpuljmt wndjujiubpny swthw-
hwutbpp hhquinuwinid &t nmwpbljut 2-3 wiqud[15]: Upuwsdnipjub
dudwtwl hhdtwlwiunid whnmwhwpynid &b pph junpnsp, pdwuibnp,
hwpppuyhtt dngkpp U Ynynpyp: Uhenwtthpttpp upnn & gpubinpyby
Jupuwlnidhg htwnn tplnt opyu pupwugpnid: dpwip thpunnid ku hwg,
guy pdyuwund b Ynynpynid, ppwhnunipnil, thnownng, gluuguy b
wnkug[5,1]:

Uwniyut Upwphwjh whd punupnid 2016 pyuljutthtt hpwlw-
twguwd (wjtwdwyuw) ntuntdbwuppnipjutt wpyniipnud wwpq gup-
dwy, np wjunkn ptwlynny uywnnnubpp dpuwsénipiniup pnidhjnt hw-
dwp hhpdtwlwinid ppujutiuwgunid bu huptwpnidnid, nph ppwugpnid
Yhpwpnd G ny dhuytt wpwbg phinuunnduh, wy twb giquunnduny
upynn nbntp, ophtiwl] hwlwphninpljutp: Stjwy Eplyph Unnnowugu-
hnipjut twhwpupnipjutt wpwewplytg hwutpnipjut hwdwp Yppw-
i b hpugkldwb wpow]ibp ppuljwbugil) dpuusmpjui dudwbiwy
huptwpniddwt putwlp tuqbkgubint tyyuwnwlny [10]:

Zknwgnunipjut tyuunuljn £ niunidtwuhpl] dpuwsnipjut b
guyujhtt whuinwithoh piwypnid hupttwpniddwdp qpunybint gnpépupw-
gp, juwnwupt) hwdbkdwwnwlwb Epinidnipjnii:

‘Unipn b Ukpnnubpp

ZEnwgnuunipjut tyuwnwljt hpujutugutint hwdwp junwpyb
t htnwgnudwt b ghwhwndwt hwdwp Jhpunynn unghninghwljut
hwpgnid vyupnnubph opowtinid: Unwetiwghtt inkinkljuwnynipiniup hw-
Jupwignty E hwpguptpphiuiht dkpnnny (uengjuspughtt hwpgw-
ptpphly), U unghninghwjwt hwupgdwt pipwugpnid dtnp phpdus ngju-
ukph Jhdwljugpuljut dywldwdp unnwghk] Lup yEpotwljuwb wpyniip:
Zupgnidt wuglhugyty £ 2019 pyulwuht 1308 uywnnnutph opowunid,
npnup plbupdl] Bt quuwhwjuimput ulqpnitipny Zwjwunwih
Zuupuy bnnipjutt dwpgtphg b Gplwihg. oguugnpéyt) bt whwbnit
hwpguptpptp: Uwutwlhgutph ptnpmipjut swhwihoutpt tu kot
18 wnwpkliwuhg pupdp wwphpp, Zujuwunwinid dpnwlut phwlnt-
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pjutt wnuynipnitp: Zupgnidt wihghugyl] £ dwubtwyhgutph gut-
Ynipjutt hwdwdwj: Uywnnnutpt ptnpdt Bb quunwhwlwb b sypp-
Yptynn ptwnpwiph ulqpnitipny, wdpnne hkwnwgnunipjut pupwugpnid
wwwhnyyby | tpug hupunipjut qununuhnipmniup:

Stptjuwnynipjut quiugush duptdwnhljuljut dowlnidu hpw-
Juwbtwgyl] b dudwbwlulhg hwdwlupgswhtt nkjuuninghwubkph Yh-
pundwup: Lunioh swthbpp npnpynid Eht Yplhtwlh wunwhwlub ptwn-
pnipjul pwbwdlng:

Muunudtwuhpnipjut hwdwp hwpgupbkpehljutph putwlp npny-
Jb E «hnwgnunipyut hwdwlwpgh 11.0» Jquplush wyuwhwbeubpht
hulwywnwuwb hwodh wetking mumdtwuhpws phwljsm pjui
phyp (2972700 dwpn), wnwehtt nhyh upuwh hwjwbwlwinipniup 3%
E (a = 0.03), hul] quwhwwndwb Lygpuumipniup’ 3% (A = 3 %): Ukup
hwdwptghtp wdktwduwn ntuypp “P=0.5, pwth np Zuwjwunwinid hppw-
Juwtugdws tdwbwwnhy niundbwuhpmipinitubph wpymitpubp skt
huyntwpbpyty:

Zhknmwgnuumpjut wpyniipnid vnwgus nmiptph  dowlnudp
Juwnwpyl] E hwdpunhwinip fwbwsnid quus Jpdujugpuljut Uk-
pnnubkpny:

Zujupyws wjujukpp gpuigyl] i Zwuwpuljughnwlui gh-
nnipnittiph Jhdwjugpulju SPSS spugpmid (nwppbpuly 12.0) b
Jhdwjugpuljut dudwbwljulhg dbpnnubpny tnyt dpwgqph oqunt-
pjudp Bupwplyl] JEpnismipjut: Untnpugpdus wndjujubph Jbpne-
dnipjniup Juwnwpyby k SPSS U EXCEL spwqpbph dhongny: Zujuwuwnh k
hwdwpyt) O-wljub Jupjush (« upuwih ) hippdwt uppwh hwjwbwlw-
unipniup 0.05-hg thnpp:

Upyyniuputpp b putwpyniudp

Zhwnmgnum pjutip vwubwlghy ku 22 1308 swthwhwu punwpwugh'
wnwpplp vwwphph b Yppuljut dwjupguljh: Zupgdwip dwutwuljgus
uyunnnbph nuphpughtt dpkpp quuwlupgdl) B hknbjuy ding
18-29 (29%) , 30-40 (28%), 41-50 (18%), 51- 60 (16%), 61-hg wykih (9%),
hulj uywnnnubkph Yppnipniup pudwutigl) E vhotmjupgh (10%), dhohte
dwutwghnwluith (30%), pkph pwpdpwgniyuh (9%), pwpdpwgnijuh
(36%), sowpnibwlulut Yppnipjub (8%), nituwbnng (7%): Yhpwunywsé
hupguptpphjh dhongny munidbwuppyly £ ph pinwnihg nbntp
qubnt dwdwbtwl] vywpnnubpp hwnjuybu nid funphpnhg Bu oqun-
Ynid: Unwgwé wpnniupubphg ywwunpgq nupdwy, np hupgdwip dwu-
twljgus uyunnnutph 34% -p ghntp qubjhu hwoyh E wntunid hp twju-
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yht thnpéap, 7%-p oqunynid k gnduqnuyjhtt mbknkjwwnynipiniuhg, 6 %-n
ntntph dwuht junphppunynipnit htnpmd B hudwguignud, huly
hwupbhwt/pupkjudh junphmipnubpny wnwetnpynid L uwywnnnubph
10%-p: Uwwnnnubkph 29%-p dwubtwghunwlwb funphppuwnynipnit
thnpdnud kb vty pdholjikphg, hul] 14%-p  phquunwi wohiwnng-
uliphg (uy. 1) :

m]l 52 u3 u4 u§ 56

Y. 1. Ynuunthg ninkp qulnt dudwiwl] uywennubph nphppunynipjut
wnpjniplbpp.
1. pdholy, 2. pinuunwt woiwwnng 3. hwplhwi/pupblud 4. hwdwguug
5. gnjwiqy 6. hp twpayhle thnpdp

Lyunul ntubtwny hwdbdwwnt] dpuwsnipjub b guduyhtt wju-
wnwihoh dudwbwl vywennubph Ynndhg hpwlwbwgynn htupuwpnid-
Uwl gnpdppugp hunwlkgphtp’ Yhpniojuy whnwpubwlub Jhdwl-
Ubkph phypmd wwwennibpp hwnluybu nd ko ghumd junphprw-
wnynipnil uvnwbwint hwdwp: Ujuyhuny, winugytg htnbju yquwnlk-
np. uywnnnubpp gujuwiht whwnwihoh dwdwbwly htug hpkup Eu npn-
ond, ph huy nhn hudbu (45%), oguynid ki phnuunwt wohiwwnnnh
hunphpnhg (19%), nhunid Gt hhywinungwjht pdoyht (17%), funphpp-
nuignid Eu mbknudwuwghtt pdolh hkwn (9%), ogunnynid ki hwdwmguugh
wnbknkjuwnynipnihg (7%), ognynid ki gnjuqnhg (3%), (uly. 2) :

Unpuwénipjul nhypnid junphppuunynipjut wnpmniptbpp puuw-
Jupgynd Eu htwnlbjw) mnnuwjhtt hwpwpbpnipjudp. hkug hpkup Eu
npnonid  hy nhn judk] (56%), oquynud L phinuuwut wplowwnnnh
lunphpnhg (21%), hhjwunwunguyhtt b wnbknudwuwghtt pdholubpht
phubnt niwyptpp hwuwuwp tu (7%), ognynid Eu hwdwgwugh wnk-
nkjuwnynipinihg (6%), oginynid L gnywqrhg (3%), (uly. 3) :



102 Menuuunckas Hayka Apmennn HAH PA 1. LXI Nel 2021

IIII \\\\
| \

.
4 3

mlm? m3mdus b

Ul. 2. Swuyhtt whinwthoh dudwiul) uyunnyuph mbknEjunynipju
wnpnipubpp.
1. mbnuuwuuwyht pdhol 2. hhywbnwingwyhti pdholy 3. pnunwt wohiwnng
4. hpkup Eu npnonud hits nbn fudtg 5. oguuynid E hwdwmguwiigh
nbnkjuwnynipinithg 6. oqunynid L gnjuqnhg

1 %2 =3 a4 =5 =6

LY. 3. Upuwsénipjui phypnid uyyunnnttiph janphppunynipjut wnpmnipttpn.
1. mbnudwuuyghtt pdholy 2. hhjwinwunguyhtt pdhol 3. ninuunut wyhuwnng
4. hpkp B npnonud hits nhin fudly 5. ogunnid Gt hwdwguiigh
nbnkijuwnynipiniihg 6. oginynid ku gnjwqnhg

ZEnmwgnuunipjut wpyniupnid wupgq pupdwy, np uywennubpp
hhdttwjuwinid qpunynud B huptwpniddwdp: Yhunnwplbng wyb hwipgp,
pt nud punphpnhg Eu oqunymid nhnkp qubjhu, dbwynpykg hbwnljug
wuunltpp  dwubwghinwlut junphppuundnipyub, wjuhiph’ pdolhi
(29%) b ninugbwnht (14%) nhunwd Eu punphwinip wndwdp 43%-n, funp-
hpppuwnynipjut dbwgus wnpniptbpp yunjuind B huptwpnid-
dwt gnpéplupwughtt (57%): buptwpnidnmid hpwljwbwgunn punphppu-
nynipjub wypniptbpt b hwpliwi/pupkludh junphninp (10%), hu-
duguiigp (6%), qnjuqnph wnpudwnpus nbnbjuwnynipmpiup (7%) b
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uyupnnh twhjhtt thnpdp (34%): Ujuhwyn k, np huptwpniddwb pb-
pugpnid Jhpumnn npbk wnppnip quinwhbih sk b jupnn £ phpl upeag
pniddwl pipwgph, plintph ujupw) punpnipjut b qgniquljgdwt, htyybu
twl uppwy huptwwhinnpnodwt (uly. 1): Poikunu Uyptunid hpujutiwg-
Jws tdwiminhy hbnwgnunipjut njuutpny dwupnhl hhdbwjuinwd
huptwpnidnidp hwdwpnid Eu wtdunuig, b wyn hul] yundwnny wk-
nnipjniup Yppwlut dhpngunnidubp b hpuwjuwbwginid wqquptwy-
snipjuit hpwqklbnt upjuw) huptwpniddwt Juwbqubph, ntntph ny
wuwnowd Jhpwunnipjub ninnnipjudp: Lul puqUuyupnipnit ku dow-
nud pinuunut wpjuwwnnnubph hulnnnipjudp widunubg huptwpnid-
dutt junwdupdwt nippnipjudp, dwutwynpuybu Yppujut gusp
dwjupnul niubkgnn uyguennubph hwdwnp [11]:

Upuwébnipjmt b gwqujhtt whinwuhoubph huptwpnidnidu
niuntdttmuhpbjhu hwynbwpbpbghtip, np Epiynt phypnid B niukup
Jwjumbwyw) huptwpniddwt gnpdplipwg, uwljuy guyh ntwypnid hup-
twpnidnudp thnpp-hy qhenud L dpuwdnipjutt huptwpniddwiup: Uju-
whuny, guyh nypnid niukup htnbjup. Jwubtwghnwlwb janphppw-
nynipjutl nkqudwuwhtt pdolihlt (9%), hhywinuingwjht pdolhta
(17%) b pinuunwt wpjowwnnnht (19%), nphunid Eu uyunnnubph 45%-n:
bPuptwpniddwtp bywuwnnid tu hwdwgwugh (7%) b gnuqnh nbnbk-
Junmpymip (3%), hsyhu twb uywennh' hbphwpmddudp qpun-
yJhnt ubkthwlwb npnonidubpn (45%), npnip juqunid Bt guyh nhuypnid
hunphppuwnynipjub 55%-p: Sup Eppbdt jupnn k (hul] Junwbquynp
hhquwunmpnitubph whinwhputnhg dkyp, wyp hull wwwndwnny gub-
luyh k, np ugquennh htn pthdwh wewehtt dwljuppulnud pnunwbp,
Juwnwpyh huptwpniddwt gpugkn huljnud [6,9, 12, 14]:

Upuwénipjut nhypnid dwubiwghinwlu junphppuwnynipjut nh-
Unid Eu puphwinip wpdwdp uyunnnubph 35%-p, wbnudwuwght
pd2yht (7%), hhjwunwungujhti pdolht(7%) b phnuunwb wohiwwnnnht
(21%): Upuwénipyut nhypnid huptwpniddwt junphppunynipyub wn-
ppbpt ki hwdwgwigh (6%) b gnjuqnh nbnunynipmiip (3%),
hiswbu twl vywennh' hiptwpniddwdp qpunybin ukthwljwi npnontd-
ubkpp (56%), npntp punhwinip juqunud Eu 65%: Uju niwypnid bu nnkph
ny nwghnbw] Yhpwndwl, ujpw] whwnnpnodwt Juubqg ju (ol 3):
Bypnyuljut puquuljitinnpnt hblnmwgnunipjut wpdwbwgpnipyut dke
uynud Lk, np ﬂpumbmp]u‘l'u huptwpniddwt gnpdpuipug whwp k£ ubkp-
nnykt Yppulju Spugpbp wyt wykh widunwtq pupdutnt hwdwn (3] :

Zadkdwinkm] wyu kpym whnwpubwlwh Jhdwlubpp Jupbh k
ujuwnty, np guyh nhypnid uywnennubkpp vh thnpp wykjh qgni Gu:
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Bqpuijugnipiniu

Zujuunnwith Zutpuybnnipiniund huptwpnidnudp puduljuiihn
Ubké nit wpphwlwt puughp £ wennowywhwlwt njnpnh hwdwp: Uju
niuntdtwuhpnipjniip hwunmd b np ph’ dpuwsnipyul, ph guduyghi
wpnwithoh nhwypnid hhdtwljuwinud ppujutiugynid £ huptwpnidnid:
Cun hpulwiug]uws hwdbdwunwlut JEpnsmpput dpuwsnipul
huptwpnidnidp thnpp-hts wykih nmwpwddws b, pwb gudujhtt wju-
nwithoh hiptwpnidnidp, hbnbwpup dpuwsnippub hiphwpmdiwii
wnwl] pwn nipunpnipnil whnp b qupdiky;: @6 dpuwdnipjul, ph’
guyuwjhtt wpwnwthoh huptwpniddwt dwdwbwl] vywennubpt wpnn-
swwwhnipjutl njnpnp dwubwgbnitphg (nknudwuwht pdholy, hh-
Juwunwungujhtt pdholj, pinuunwt wyhuwwnng) twhmwwywwnynipniup
wnwjhu b ginuunwb wyhtwwnnnht, ny k) htwpwynp Ynupduh guygh b
dpuwsdnipjut hupttwpniddwt hwdwywnwuhiwt jupwywpnudp:

LChnniifué F05.10.20

CpaBHUTE/IbHBIN AHAJIHU3 CAMOJIeYeHHsI TPH NPOCTYyAe
U 00/1€BOM CUMIITOME

A.B. Bapcersn, JL.I'. Hazapsan, M. I'. CuMoHsiH

IIpoctyna u GojeBble CUMITOMBI — 3TO CHMIITOMBI, KOTOpPbIE HOTpe-
OuTeNnu yamie BCEro JieyaT caMoCTosATeNbHO. CaMoledeHne COAEPKUT MHOTO
OIMACHOCTEH: OLIMOOYHBIM JTUarHO3, HEMpaBHIbHOE HCIOJIb30BaHUE JIEKApCTB,
HeNpaBUIbHBIE KOMOWHAIINH JIEKAPCTB, OCIOKHEHHUS 3a00JICBaHMS.

Lenp uccnenoBanus — OLEHUTHh NPOLIECC CAaMOJICYEHUS IIPU NMPOCTYAHBIX
1 OOJIEBBIX CHUMIITOMAax M CAEaTh CPaBHUTEIBbHBIM aHAIN3. JTOT aHaIU3 ObLI
MIPOBEJICH BIIEPBbIE B APMEHUH.

B wuccnenoBanmm Ha OOMIECTBEHHBIX Hadajiax MpUHsIN ydactue 1308
4eJI0BeK, KOH(HICHUMAIbHOCTh YYaCTHUKOB Obula coxpaHeHa. JlaHHble
peructpupoBanu B mporpamme SPSS (12.0), ananu3upoBaid € HOMOUIBIO
nporpamm SPSS u EXCEL.

[To pe3ynbraTam HMCCIIEIOBAHUS BBISBICHO, YTO TOJIbKO 35% oTmpoiieH-
HBIX oOpamarorcs 3a NpoecCHOHAIbHOM KOHCYNIbTanueil npu mnpocryne, 45%
— mpu OoNsiX, B OCTANBHBIX CIy4asx MpOBOAHUTCS camoiedenue (65%, 55%
COOTBETCTBEHHO) C MCITOJIb30BAHUEM Pa3IMYHBIX HCTOUHUKOB KOHCYJIbTAIHH.

B Apmenun mpu mpoctyae W OOJIE3HEHHBIX CHMITOMAax IPOBOIMTCS
caMoJleueHHe, MPHYEM CaMOJICYeHHE INPOCTYIObl HEMHOTO mpeoOiamaer. B
000uX CITydasix COBET COTPYAHUKA anTeKy BakHEee MPO(HEeCCHOHATIBHOTO.

Takum o0pa3zoMm, Tak Kak 0OCyXJaeMble CHMIITOMBI IPOSBISIOTCS B
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OCHOBHOM IIpH CaMOJICYEHUH, COTPYAHUKAM anTeK CIEAyEeT IPOBOIUTH ANEK-
BaTHOE YIpaBJIICHUE 3TUM CaMOJICUCHHEM, YJellsis OOJbIle BHUMAaHUS CaMo-
JICYCHUIO TMPOCTYAHBIX 3abosieBaHuii. [1oCKOIBKY ypOBEHb JOBEpHsS K Iep-
COHaJly anTeK OTHOCHUTENbHO BBICOKHM, CHENaTh CaMOJEYEHUE YIPaBISIEMBbIM
BIIOJIHE BO3MOXHO.

Comparative Analysis of Self-Medication for Common Cold and
Pain Symptoms

A.B.Barseghyan, L.G. Nazaryan, M.H. Simonyan

Common cold and Pain symptoms are the most frequently self-treated
symptoms by consumers. Self-medication contains many dangers: misdiagnosis,
improper use of drugs, wrong combinations of drugs, complication of the
disease.

The aim of the study is to evaluate the self-treatment process for colds
and pain symptoms and to make a comparative analysis. This analysis was
carried out for the first time in Armenia.

1308 people participated in the research on a voluntary basis, the
confidentiality of the participants was preserved. The data were registered in
SPSS program (12.0), analyzed by SPSS and EXCEL programs.

According to the results of the study, 35% of consumers seek
professional advice in case of cold, 45% in case of pain, in other cases self-
treatment is performed (65%, 55%, respectively) using various consultation
sources.

In Armenia, for common cold and pain symptoms self-medication is
carried out, and self-medication for cold is lightly dominant. In both cases, the
advice of the pharmacist is more important than the advice of a professional.

As the discussed symptoms are quite self-medicating, the pharmacists
should carry out adequate management of consumers self-treatment, paying
more attention especially to the self-treatment of common cold. Since there is a
relatively high level of trust in pharmacists, it is entirely possible to make self-
medication manageable.
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Andrej M. Grjibovski, MD, MPhil, PhD

Director of the Central Research Lab, Northern State
Medical University, Arkhangelsk, Russia.

Andrej M. Grjibovski is a public health specialist with
interests in biostatistics, mathematical modeling and research
methodology. He was born in Severodvinsk, Russia in 1975.
Dr. Grjibovski graduated with honors from the Northern
State Medical University in 1998. He obtained a Master of
Philosophy degree (with honors) in international community

V/ health at the University of Oslo, Norway, in 2003 and a
\ /' 7 doctoral degree in medicine at one of the most prestigious
2 medical universities in the world - Karolinska Institute in

Stockholm, Sweden, in 2005. The title of his doctoral thesis
was: Socio-demographic determinants of pregnancy outcomes and infant growth in
transitional Russia.

In a period between 2005 and 2011 Andrej Grjibovski had been working at
different departments of the Norwegian Institute of Public Health in Oslo, Norway. His
research interests at that time varied from perinatal and genetic epidemiology to
mathematical modelling of epidemics. From 2011-2017 Dr. Grjibovski had been
coordinating the Public Health Initiatives programme financed by the Norway Grants
and EEA Grants mechanisms in the Czech Republic, Estonia, Hungary, Portugal and
Slovenia.

In 2009-2013 Andrej Grjibovski had been working as a Professor (20%) at the
Acrctic University of Norway (Tromsg) and as a Director of the International School of
Public Health in Arkhangelsk (Russia).

From 2012 Dr. Grjibovski has been actively cooperating with virtually all
medical universities in Kazakhstan supervising per today more than 40 doctoral
students. In 2011-2013 he had been serving as an expert for the World Health
Organization for the projects related to health effects of climate change in Russia and
Kazakhstan. For his activities in Kazakhstan he has been recognized as a Honorary
Professor of the Semey Medical University (2014) and a Honorary doctor of the
International Kazakh-Turkish University (2015).

Dr. Grjibovski is a member of editorial boards of several international medical
journals. He is the Editor-in-Chef for the Scopus-indexed Ekologiya cheloveka (Human
Ecology) journal and the Associated Editor of the International Journal of Circumpolar
Health.

At present, Dr. Grjibovski combines his work at the Northern State Medical
University in Arkhangelsk with part-time positions as a professor at the 1.M.Sechenov
First Moscow State Medical University (Moscow, Russia), M.K. Ammosov North-
Eastern Federal University (Yakutsk, Russia) and Kazakh National University (Almaty,
Kazakhstan). He authored more than 500 publications and supervised more than 50
doctoral students in Norway, Sweden and Kazakhstan.
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Airazat M. Kazaryan, MD, PhD
Department of Gastrointestinal Surgery, @stfold Hospital Trust, Gralum, Norway

Airazat M. Kazaryan is an academic surgeon in
general and gastrointestinal surgery. He was born in
Yerevan, Armenian in 1977. Dr. Kazaryan graduated from
the 1.M.Sechenov Moscow Medical Academy in 2001,
where he started his academic and clinical surgical career
under supervision of Prof. Alexander Shulutko.

In 2007, Dr. Kazaryan moved to Oslo, Norway and
joined the group of Prof. Bjegrn Edwin at the Intervention
Centre, Oslo University Hospital. This initiated a long-term
fruitful collaboration. During last two decades the Oslo group has significantly
contributed to development of advanced laparoscopic surgery on international level. Dr.
Kazaryan has been an active member of this group, focusing mainly on research in the
field of liver, pancreas and adrenal surgery, as well as standardization of perioperative
morbidity assessment. This research has been highly cited and the Oslo group was
especially credited for a proof of oncologic integrity of laparoscopic liver resection for
colorectal liver metastases. Dr. Kazaryan defeated PhD-thesis entitled “New minimally
invasive techniques in the treatment of patients with lesions in the liver: Laparoscopy
and extracorporeal high intensity focused ultrasound” under supervision of Prof. Bjern
Edwin, Prof. Erik Fosse and Dr. Per Kristian Hol in 2013.

In 2014, Dr. Kazaryan was awarded His Majesty Norwegian King’s Gold Medal
in Medicine for 2014 for his prominent research contributions in the field of minimally
invasive surgery.

Dr. Kazaryan has contributed with research to colorectal, gastric and thyroid
surgery too. He is also known as a bright devotee of knowledge dissemination and
popularisation of research. Dr. Kazaryan is a member of editorial board of several
professional journals in surgery. He serves as reviewer for leading academic journals in
surgery.

At present, Dr. Kazaryan works at the Department of Gastrointestinal Surgery,
@stfold Hospital Trust (Gralum, Norway). Besides he holds a position of honorary
researcher at the Intervention Centre, Oslo University Hospital (Oslo, Norway) and
invited Professor of Surgery at the I.M.Sechenov First Moscow State Medical
University (Moscow, Russia) and the M.Heratsi Yerevan State Medical University
(Yerevan, Armenia). Dr. Kazaryan is author of over 70 full research articles and over
200 abstracts.
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Qlunpq Pudwdjul

Qlunpg Lwhphh fududjwip Zujwunwih dwb-
julwb pwngibinh b wpub hhjuinmpniuubph
ykunpnuh nEljwduwpbt £ b Gphwbh whnwlwub
pdojujutt hwdwjuwpwuh dwbjuljut ninnigpupw-
unipjut b wpnittwpwiimpjut wdphnth uphsp:

Ouwjk] t bBpuwinwd, wjwpnk] L BURZ-h
pughwinip pdoynipjut pulniynbnp, Fhpdwtthugh
Nudh hwdwjuwpuinid’ nipnigpupwim pjut dw-
ghunpunmpu (hkpwlw) wnwbwny ghnnipmnii-
utiph Ywghuwmnpnuh Ynsnid (2015p.), wgh) E ninnig-
pupwimput wuyhpubnnpu BNRZ-nd uwnwbwny pdoluljwi ghwnt-
pnibtkph phYwsnth Ynsnud (2016p.), htwnynunpuinnmpu’ Skwuh hwdw-
juwpuith U Ubugkpuntt pungybnh YEunpnuh (Gikdhugh pudwidniupnid
(UGUL), wjupwnby b Zwpjupgh pdoympjul qupngh Lungynh htwnwgn-
unipnibbph  dEjuwdju  dpwqghpp  (hpwlw) b Zwpupph  hwbpught
wnnnonipjut  nupngh hwdwojpwphuwhtt wonnowwwhmput  Juquw-
Yipydwt hunbuuhy nuuptpugp (GUL): Lhpuynudu hbpwljw unynpmid k
Zudwphiwphughtt wpnnowywhnipjut nhjwtwughnnipnit Snpnnnjh hw-
dwpuupwinud: 2020p. GNLRZ-nid wuwownyuwil) k pgnijunpuljut wnkiwjun-
unipnill ninnigpwipwini pyntl dwuliughunnt pyudp:

Upntbwpuimljut ninmgpupwtinipjut dhnipjut nphuyuit £ Zujuu-
nuwinud, Twttjuljwb ninnigpupwinipjutt thowqquihtt dhnipjut ghnuljwi
hunphpnuwinnt Yndhnkh wiunwd k, huly 2017-2020pp. hwdwtwhiwguhtby  unyh
Uhmipjutt Qupqugnn bEpypubpmd  odwinuly pniddwt wpuwmnwbipughty
hunudpp: Uwmiljujut mpnigpupwinipjut wplibpub b dhobppwsngjub judph
wnbopkuitbph junphpnh winwd k, Upnibwpwinipjut b ninnigpupwiintpjui
hujjuljwt wunghwghuyh hwdwhhdbwnhpt E, Uwbjujubt nipnigpupw-
unipjut b wpnibwpwinipyut huyjulwb judph nEjwdupp: 2019p.-ht puwnp-
Jb) E Zuyuunwh pdholubiph dhnmpjut twjuwquih:

2013p.-htt wpdwwgk) £ Udkphluyh Yihthjuljwt nipnigpupwinipjui
Uhmpjut IDEA dpgwbwlht, huly 2014p.-hli LIFe Upgwuwlyht: 2018p.-htt wip-
dwtwgl) t UNZ-h hntdwihnwp hwdwgnpsulgmpjut vhowbunwljuu junp-
hnpnh «Cogpyxectro mebioTos» Uhgmqquht Upgubiwljhi:

2016 — 2018pp. swnuyk] t 22 qhiws mdtpmu npubu pdhol-twu-
twghbwn:
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Mpodunb xypHana

B xypHasie “MemMuMHCKasa HayKa ApMe-
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HBle CTaThbM, OCBEllaKie BONPOCH 3KCIepn-
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OdopmieHre craren

1. CraTba HOMXHA NPENCTABIATLECS B TPEX
pacrnedaTaHHBIX 3K3eMIUIApax Ha PYCCKOM,
APMAHCKOM UJIN AHTJIUICKOM A3BIKE, CONpOo-
BOXIATbCH HAllPABJIEHUEM YUPEXIeHNA, T'Ie
OHa BHIIOJIHEHA, MMETh BU3Y HAYYHOT'O PYKO-
BomuTend. HeoBxooMMo Takxe NpencTaBieHne
craThy Ha koMrnakTHoM aucke (CD), B TexcTo-
BoM penaxTope Microsoft Word for Windows
2000, (wpmndrom Unicode Times New Roman
114 pycckoro u anrsmickoro u Sylfaen — nna
ApPMAHCKOT'O S3HKA).
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06BeM 0O30PHEIX M NPOOJEMHEIX CTaTel HO-
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ampec, kimouesrle ciosBa (8-10). B xoHLue
CTAaTbM OOJIXHBL OHITH [IOONNVCH aBTOPOB, a
TaKke HoMepa TejIeQOHOB.

4. CraTbs [OJIKHA BKIOYATH Clemyilmye
Pasnes: a) BEefeHre, 6) MaTeprall U MeTO I,
B) pe3yJIbTaTH 1 OOCYXIeHue. PesoMe Ha
QHTUIMIICKOM ¥ apMSHCKOM S3BKax NMpuUIaraioT-
CSHa OTIEJIbHEIX CTPaHMLAX.

5. Bubmmorpadus NPUBOAUTCS B KOHLE
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NopsAIKe, CHauajla OTeYeCTBEHHAd, 3aTeM 3apy-
BexHasa. CChUUIKM Ha UCTOUYHMKY B TEKCTE npu-
BOLSTCS B KBaIPATHEX CKOOKax B BMIEe LUMd-
POBHIX 0O03HAUEHNIM.

6. Penaxuys ocraBniger 3a CoBOM NPaBo UC-
NPaBJIATh, COKpallaTh CTATbU.

7. He momyckaeTcs HANpaBJIEHME B PEIakK-
LU0 CTaTel, OnyOJIMKOBAHHEX paHee Miu
HallPaBJIEHHBIX [JIA [1eYaTy B OpyTUe Xyp-
HaJIBL.

8. HOI[I'[VIC‘{MKaMM MOTYT OLITH KaK YaCTHEE
Jmig, Tak ¥ yupexXneHy s U NPennpusa TU-.
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Profile of the journal

The journal “Medical Science of Armenia”
publishes original articles and reiews concerning
the problems of experimental, preventive and
clinical medicine.

Design of the articles

1. Three copies of the article must be presented,
written in Russian, Armenian or English, provided
with the permit of the institution where the work
has been conducted and the visa of the scientific
adviser. It is also necessary to submit the text on a
CD (Microsoft Word for Windows 2000 editor;
font — Unicode Times New Roman for Russian and
English and Sylfaen— for Armenian).

2. The scientific articles should not exceed 10
typed pages including tables, figures, summaries
and bibliography. The summerising article may
have a volume up to 20 pages including the
references.

3. In the printer’s imprint the UDK index,
initials and surnames of the authors, the name of
the institution where the work has been conducted
and key words must be given. In the end of the

article the signatures, addresses and telephone
numbers of the authors should be written.

4. The article must include following parts;
a) introduction, b) material and methods, c)
results and discussion. The abstracts must be
presented in English and Armenian, or
Russian, if the paper is in Armenian.The
abstracts are presented on separate pages.

5. The references should be in the end of the
paper on a separate page. The list of the
literature must be given in alphabetical order,
first the native and then the foreign sources.
References to them (in numbers) in the text
must be written in square brackets.

6. The editorial staff has a right to shorten
and correct the articles.

7. The papers submitted to other journals for
publication, or published before are not
admitted by the editorial house.

8. Each person or institution can become a
subscriber of the journal.
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