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[IpoBeneHoO cpaBHUTEIBHOE UCCIIEAOBAaHIE TEMIIEPATYPHBIX 3aBUCUMOCTE aKTUBHOCTH HelpaMUHUa3bl BUPYCOB I'PUIINA MITHULI,
KOTOpbIe ObLIM BbIZETIEeHBI B M3panse Bo Bpems snuzootuu 2000-2004 rr., pedepeHTHOro mramMma BHpyca IPUIIA MTHIL U IBYX
pedepeHTHBIX MTaMMOB BUpyca IpuUIlNa YejoBeka. [loka3aHo, 4YTO TeMIepaTypHBIH ONTHMYM aKTUBHOCTH HEHPaMHUHHUAA3bI
XPOHOJIOTMYECKH 00Jiee MO3HUX TPy BUPYyca IPUIINA IITHI HPHOJIIKAETCsl K ONTUMYMY aKTHBHOCTHU pe(epeHTHBIX IITAMMOB BUpYyCa
IPHUIIIA YeI0BeKa. DTO MOATBEPXKIACT TUIIOTE3y O BOZMOXKHOM IIEPeX0/ie BUpyca IPUIIIIA OT NTHUIL K YSJIOBEKY U 00PaTHO, YTO SIBJISIETCS
OJIHUM U3 ITyTeH 3BOJIIOLIUY ITOTO BUpYCa.

Knioueswvie cnoea: Bupyc rpuima, HeipaMiUHU1a3a, TEMIIEPaTypHas aJjanTaiusl.

[IpoBeneHo MOPiBHSUIbHE JOCTIHKSHHS TEMITEPaTypHHX 3aJIS)KHOCTEH aKTUBHOCTI HeiipaMiHia3u BipyciB IpHITy NTaxiB, ki Oyiau
BuaiieHi B I3paini mig yac emizootii 2000-2004 pokiB, pedepeHTHOro mtamMy BipyCy TpUIy NTaxiB i IBOX peepeHTHHX IITaMiB
Bipycy rpuiy monuau. [TokaszaHo, o TeMnepaTypHui ONTHMYM aKTUBHOCTI HelpaMiHija3u XpOHOJIOTIYHO O1JIbLI Mi3HIX IPYH Bipycy
IPUITY NITaXiB HAOJIMKY€ETHCS IO ONTUMYMY aKTUBHOCTI pedepeHTHUX LITaMiB Bipycy rpumy jroausu. Lle miaTBepmkye rinote3y npo
MOJXKJIMBUII IIepexij Bipycy IpHITy BiJj ITaxiB 0 JIIOAUHHM i B 3BOPOTHOMY HAIMPSIMKY, II0 € OJHHUM i3 IUISIXiB €BOJIIOLIT L[LOTO BipycCy.

Knrouoei cnosa: Bipyc rpuiry, HelipaMiHigas3a, TeMIIEpaTypHa alalTaiis.

The research deals with a comparative study of temperature dependencies of neuraminidase activity of birds influenza viruses,
which were obtained in Israel during epizootic 2000-2004, reference strain of birds influenza viruses and two reference stains of human
influenza. It was shown that temperature optimum of neuraminidase activity of chronologically later groups of birds influenza viruses
approached to the activity optimum of reference strains of human influenza viruses. This confirms the hypothesis about probable

transfer of avian influenza viruses to a human and vice versa, which is one of this virus evolution ways.
Key-words: influenza virus, neuraminidase, temperature adaptation.

HccnenoBanus 3BONIOLUEN BUpYyCa I'PUIIIA, IPOBE-
JICHHBIE B IOCJEIHUE FO/IbI, TIOKA3aJIU, YTO Y ITUL OHA
MIPOMCXOUT HAMHOTO MEJIEHHEE, €M Y MIIEKOITUTAI0-
muXx (PBOJIOIMOHHEIN 3acToil). brurta BeIcKa3aHa
THIIOTE3a, YTO YCKOPEHHE IBOITIOIIMOHHBIX N3MEHEHUH
BHpYCa TPHIIIA IITHI] MOXKET IMTPOUCXOTUTH B PE3YIIBTATE
€ro TepeHoca u3 NTUYLero “‘dacceitna” B “Oacceitn’
MJIEKOIIMTAIOIINX, ITI€ OH 0CBOOOKIaeTCs OT “3acTos”
U MOXET HaKamiuBaTh MyTanuu. Eciaum Takoi
HW3MEHEHHBIH BUPYC epeXoauT 00paTHoO B “OacceiiH”
IITUI], TO OH MOXET CTaTh B HEM POJIOHAYAIIEHUKOM
HOBOT'0O TeHeThuecKkoro BapuanTa [10].

OTa TUMOTE3a MOJATBEPIKIACTCS HEJIAaBHUMH
3aboneBanusimu monel B Kurae u [oHkoHTe, KOTOpBIE
ObUTH BBI3BaHBI BUpycoMm rpumma ntuiy HON2, panee
HE TOPaKaBIIETO MJICKOIHMTAIOIINX, W BHIIBICHHEM
HOBBIX IIITAMMOB 3TOT'0 BUPYCa Y JTOMAITHUX MTHII [0,
9]. CpaBHEHHE T€HETHYECKUX XapaKTEPUCTHUK ITHX
BHPYCOB, BBIJICIICHHBIX Y YeJIOBEKA U IITHUIT, CBUICTEIb-
cTByeT 00 ux Oimu3koM pojactse [4, 5, 7].

Performed recently researches of Influenza viruses
evolution have shown, that in birds it proceeds much
slower than in mammalians (evolution stagnation).
There was hypothesized, that speeding-up of evolution
changes in influenza bird virus could take place as the
result of its transfer from birds “pool” into mammalians
one, where it cleared the “stagnation” and could
accumulate mutations. If such changed virus
transferred back into birds “pool”, it might be an
progenitor of new genetic variant [10].

This hypothesis is confirmed by recent human
diseases in China and Hong Kong, provoked by HON2
birds influenza viruses, not affecting mammals
previously, and by revealing of this virus new strains
in domestic birds [6, 9]. Comparison of genetic
characteristics of these viruses, obtained in humans
and birds, testifies to their close affinity [4, 5, 7].

Other things been equal the evolution rate depends
on generation duration [1]. One of 8 proteins, been
comprised in virus particles, is neuraminidase. This
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IIpyn mpouynx paBHBIX YCIIOBHSX
CKOPOCTH JBOJIIOIUH 3aBUCHT OT

Taoauna 1. MccnenoBanHsle mtaMMel Bupyca rpumma ntun (HON2)
Table 1. Avian influenza virus (HON2) strains under study

MPOJOJIKUTENIHOCTH reHepanuu [ 1]. Meero AaGoparopui | ASPeBHaTyDa
OnuH U3 8 GEJIKOB, COJEPIKAIIUXCS B B“S/*pggigs”“ nsoNsTIH Aara nsorsL HOMep e
BI/Ip}/'CHOﬁ qacTHIe, — HeﬁpaMHHH— Isolation place Laboratory Nr abbreviation
naza. OToT (EepMEHT, OTHICTIssA
CHAJIOBYI0 KHCJIOTY OT MOJIEKYI] ?fﬁfe); Neve Ilan 30.05.00 90710 ty/ Neve llan
MMOBEPXHOCTHBIX TIUKOMPOTEHIOB
(KIeTOYHBIX perenTopoB), obecme-
YUBaET aJICOPOLIMIO MHPUIUPYIOIIETO ?f&*g; Givat Haim 17.01.02 965 ty/965
BHpPYCa Ha IOBEPXHOCTH KJIETKH.

EcTecTBeHHO, YTO aKTHBHOCTH
HeHpaMUHKIa3bI MOXKET OBITh OJTHUM Kﬁi?a Netua 14.07.03 1373 /1373
u3 (pakTOpOB, TMMHUTHPYIOLIUX MTPO-
JOTDKUTEIHHOCTh TEHEPAlUU U CKO- — A aos - /1562
POCTBH 3BOJIIOIMK BHUpYyCa TPHUINIA. Turkey : 12
YckopeHue 3BONIONUN BUpPYyCa MpHU
MIEPEHOCE OT ITTHII K MIICKOTTUTAIOIAM S <t Wiscons Pechepesttibiit | (o6
IpH TOM, YTO TEMIeparypa Tena y Turkey - seonsin 1900 roferonco strain

MIEPBBIX BHIILIE, YEM Y BTOPBIX, MOXKET
ObITh 00yCIIOBIIEHA OCOOCHHOCTSIMHU TEMIIEpaTypPHOI
3aBHCUMOCTH aKTHBHOCTH HeHpaMuHH a3k, B paboTe
M3Yy4eHBl 3TH 3aBUCHMOCTH IJIsl HelpaMuHuAa3 4-x
mTaMMOB BHpyca rpunmna ntur H9N2, BeigeneHHbIx
B ITOCJIETHUE TOIbI, ¥ IPOBEJEHO X CPABHEHHUE C TAKO-
BBIMH 3aBUCUMOCTAMH 151 pehepeHTHOro Bupyca HON2
u 2-X pedepeHTHBIX LITaMMOB BHpycCa TpHIIla
YeI0oBeKa.

Matepnaabl 1 meToAbI

WccnenoBanHble BUPYCHI TpUTIIa ObUIN BBIIETICHBI
B NITUIIEBOAYECKUX X03sKicTBax B M3paune, uiaeHTu-
¢unmposansl u pasMHOXkeHb B Kimron Veterinary
Institute, Department of Avian and Aquatic Animals
Diseases, Beit Dagan. PedepenTHble mTaMMbl BUpyca
rpunmna npenoctasnensl Dr. Skehel (World Influenza
Center, National Institute for Medical Research, Mill
Hill, London).

Bce mtamMMbl ObITH pa3MHOXKEHBI B 2JIAHTOMCHOI
KHUIKOCTH 9-11-AHEBHBIX KYpHHBIX SMOpPHOHOB [3].
Homenknatypa ncciieoBaHHBIX BUPYCHBIX IITAMMOB
IpuBe/ieHa B Ta0u. 1 u 2.

AKTHBHOCTH HEHpaMUHUAA3BI ONPEEIISIN HETO-
CPEJICTBEHHO B KallCH/€ BHUPHOHA, ITOCKOJIBKY B €&
COCTaBe U B CBOOOTHOM COCTOSTHUH OHA MOYKET OBITh
pasnuuyHOil. B 3aBucMMoOcTH OT mITaMMa BHpyca B
Karcue oIHOTo BupuoHa cosepxxutcs ot 100 mo 400

Tabauua 2. ViccienoBanHbie pe)epeHTHBIC ITAMMBI
BUpYcCa rPUIINA YeIOBEKa

Table 2. Human influenza virus strains under study

Haspanue Bupyca
Virus name

AGOpeBuaTypa ITaMmma
Strain abbreviation

Singapore/57 (H2N2) Singapore

Hong Kong/68 (H3N2) Hong Kong
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enzyme, cutting sialic acid from molecules of
superficial glycoproteids (cellular receptor), provides
adsorbtion of infectious virus on cell surface.

It is quite natural that neuraminidase activity can
be one of the factors, limiting generation duration and
influenza virus evolution rate.

Acceleration of virus evolution during transfer from
birds to mammals, if the body temperature in birds is
higher than in mammals, can be determined by
peculiarities of temperature dependence of neuramini-
dase activity. In research there were investigated these
dependencies for neuraminidase of 4 strains of HON2
avian influenza viruses and 2 reference strains of
human ones.

Materials and Methods

Investigated influenza viruses were isolated in
poultry-farms in Israel, they were identified and
propagated in Kimron Veterinary Institute, Department
of Avian and Aquatic Animals Diseases, Beit Dagan.
Reference strains of influenza viruses were kindly
presented by Dr. Skehel (World Influenza Center,
National Institute for Medical Research, Mill Hill,
London).

All strains were propagated in alantoic liquid of 9-
11 day hen embryos [3]. Nomenclature of investigated
virus strains is shown in tables 1 and 2.

Neuraminidase activity was directly determined in
one virion capsid, because it can vary in its content
and in a free state. Depending on virus strain in the
capsid of one virion there are from 100 to 400
neuraminidase molecules and the same number of
hemagglutinins molecules, taking part in virus
attachment to host-cell [3]. Therefore isolated after
propagation strains were normalized to one hem-
agglutionation titer: maximum dilution of virus
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MOJIEKYJT HEMPaMUHUIA3bl U CTOJBKO K€ MOJEKYII
reMarnIioTHHIHA, YYaCTBYIOIIETO B NMPUKPEIUICHUN
BHpYcCa K KIETKe-x034auHy [3]. IloaToMy BBIZIENIEHHBIE
[OCJIE€ Pa3MHOKEHHS IITAMMBbI IPUBOIUIN K OTHOMY
FeMarrIlOTUIIMOHHOMY THTPY — MaKCUMalbHOMY
Pa3BEECHUIO BUPYCHOM CYCIIEH3UH, KOTOPOE arTIIOTH-
HUPYET ONPENEIECHHOE KOTNYECTBO IPUTPOLUTOB [8].

HelipaMuHna3Hy10 aKTUBHOCTh OLICHUBAIU IO
CTeTIeHH TUponu3a cyocTpara — heryuna. ['maponu-
3aT OKUCIISIH MEPHOAATOM, HarpeBalIv ¢ THOOApOUTY-
POBOU KHCIOTOM, U MPOAYKT pEaKIMy U3BJIEKaIN
KACIBIM OyTaHonoM. OmnTHUYecKas MIOTHOCTH
oOpa3oBaBmIerocs BETHOTO KOMILJIEKCA MPAMO
MPOIOPILIMOHANIbHA aKTUBHOCTH (epMmenTa [8]. Eé
U3MEpSIIN pH Temneparypax 15, 25, 37, 42 u 56°C.
Cratuctuueckyio o0paboTKy pe3yiabTaToB MPOBO-
JWIH C UCTOJIb30BaHUEM t-KpuTepus CTbIOAEHTa U
HenapameTpudeckoro U-kputepus Bunkokcona-
Manna-Yuthu [2].

Pe3yAbTatel M 00Cy)xaeHue

Pe3ynbrarel M3MepeHuil TeMIEPAaTypHO 3aBUCH-
MOCTH aKTMBHOCTH HEMpaMHHMIA3bl IIPU Pa3IUYHON
J103€ BHPYCa, 9YTO COOTBETCTBYET Pa3HOM KOHIIEHTpa-
umu pepmeHTa, npeacTaBieHsl B Tad. 3. Kak BunHo,
MaKCUMYMbI HeHpaMHHHIA3HOW aKTHBHOCTH pede-
peHTHBIX BupycoB rpumna Singapore u Hong Kong,
BBEIZICNIEHHEIX B 1957 1 1968 romax cooTBETCTBEHHO,
IIPY BCEX UCCIIEOBAaHHBIX KOHIIEHTPALUAX HaXOAATCA
B obsactu 37°C, 4TO OTBEYaeT TeMIepaType Teia
YeJI0BeKa.

[Ipu HanbGomnbIIel KOHIICHT ALK HEMPaMHHUIA3bl
e€ MakcuMajJbHasi aKTUBHOCTb y peepeHTHOTO
BHpYyca NTHII ty/wisconsin-66, BeieneHHOro B 1966
roqy, HaXOJHUTCA B HIMPOKOM TeMIEepaTypHOM
nuarna3one oT 37 mo 42°C. YMmeHbIIeHHEe KOHIEHT-
pauuu pepMeHTa MPUBOUT K CIIBUTY MAKCUMYMa €T0
akTUBHOCTH K 42°C, 94TO COOTBETCTBYET TEMITEpPAType
TeJa NTHIIBI.

AHaN0rn4Ho pehepeHTHOMY BUPYCY IPH HAaHOOIIb-
el KOHLEHTPalu HEHPaMUHIA3 HX MAKCMaJIbHbIE
aKTUBHOCTH y 4-X IITaMMOB BHpycCa TI'pHUIINA NTHUL,
BBIJIeNICHHBIX BO Bpems snuzootun 2000-2004 rr.,
nexar B obnactu 37-42°C.

OnHako py CHUKEHUH KOHIICHTpaLUuu pepMeHTa
CABUT MaKCUMyMa akTUBHOCTH K 42°C mpoucxonut
TonbKo y ty/Neve [lan u ty/965, BbIIeICHHBIX B IEPUOJT
¢ mas 2000 mo mapra 2002 1. V ck/1373 u ty/1562
(mepuon BeIIENEHUS HIONb-stHBaph 2003 1) cTatucTu-
YeCKH 3HAYMMBIH CABUT MaKCUMyMa aKTUBHOCTHU
HelipamuHua3bl K 42°C OTCYTCTBYET.

OTOT pe3ynbTaT MOXHO OOBSICHUTH, YYUTHIBas,
YTO HeWpaMUHHAA3HAsE aKTUBHOCTH 3aBUCHUT OT
B3aMMHOI'0 PACHOJIOKEHUsI CyObeIMHUL HeHpaMu-
HHUJIa3bl ¥ FeMarmIIOTHHUHA B BUPYCHOW 000ouke. Tak
KaK BHpYCHas 000JI04Ka — 3TO, B CYLIHOCTH, BUIO-
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suspension, which agglutinates a certain number of
erythrocytes [8].

Neuraminidase activity was estimated on the degree
of substrate hydrolysis, fetuin. Hydrolysate was
oxidized by periodate, it was heated with thiobarbiture
acid, the reaction product was extracted from acid
butanol. Optical density of formed color complex is
directly proportional to enzyme activity [8]. It was
measured at temperatures of 15, 25, 37, 42 and 56°C.
Statistic processing of the results was performed with
the Student t-criterion usage and non-parametrical
U-criterion Wilcoxon-Mann-Whitney [2].

Results and discussion

Measurement results of neuraminidase activity
temperature dependence at various virus dose,
corresponding to different enzyme concentration, are
given in Table 3. Maximum neuraminidase activities
were found for reference strains of Singapore and
Hong Kong influenza, obtained in 1957 and in 1968
years correspondingly, under all investigated
concentrations were in the area of 37°C, which is of
human body temperature.

At the highest neuraminidase concentration its
maximum activity in reference bird virus ty/wisconsin-
66, obtained in 1966, is in wide temperature range from
37 t0 42°C. An increase of enzyme concentration leads
to its activity maximum shift towards 42°C, which
corresponds to a bird body temperature.

Similar to reference strain at the highest neurami-
nidase concentration their maximum activity in 4 strains
of bird influenza viruses, obtained during epizootic in
2000-2004 is within the area of 37-42°C.

But during a decrease of enzyme concentration
maximum activity shift towards 42°C takes place only
in ty/Neve Ilan and ty/965, obtained in the period from
May 2000 to March 2002. In ck/1373 and ty/1562
(isolation period June-January 2003) statistically
significant maximum neuraminidase activity shift to
42°C is absent.

This result can be explained by the dependence of
neuraminidase activity on mutual location of
neuraminidase and hemagglutinin subunits in viral shell.
Since viral shell is modified cellular cover in its essence,
thus the structure of host cell (mammalian or bird)
affects mutual location of these units on the surface
of viral particle. It can be supposed that in the result
of evolution process such redistribution results in the
division of bird influenza virus, at least, into two
populations with temperature optima of neuraminidase
activity at 37 and 42°C, correspondingly. In this case
specific part of the first population both in reference
virus and in ty/Neve Ilan and in ty/965 is less than in
second, that leads to the shift of neuraminidase activity
maximum during a decrease of virus particles total
concentration towards 42°C.
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H3MeHEHHAS KIJIETOY-
Has 000J0YKa, TO
CTPYKTypa KIETKHU
X035MHa (MJICKOIIH-

Ta6auna 3. TemneparypHas 3aBUCUMOCTb aKTUBHOCTH HelfpaMIHMIa3bI BUPYCOB IPHIIIA
HTHIL X YEJI0OBEKA, €]I. ONTHUYECKOH INIOTHOCTU

Table 3. Temperature dependence of neuraminase activity in avian and human influenza
viruses, optical density units

TAFOIIIErO WIIH ITTHUIII ) Temneparypa,”C
BJIMSET HA B3aMMHOE Bupyc Paspeperue Temperature,"C
Virus Dilution
pacnonoXKEHHUE ITUX 15 25 37 1 56
cyObeauHUL Ha TO-
BEPXHOCTU BUPYCHOM Heggiﬁ?ﬁf@g‘” 064+004 | 120%0,11 | 200%0,28 | 210=0,27 | 1,300,12
gacTULBl. MOXHO
HPEIONIOKHUTE, YTO B ty/wisconsin—66 1:32 022+0,02 | 024*003 | 052+006 | 0,70=0,08' | 027=0,04
€3yJbTaTe 3BOJIIO-
pesy. 1:100 017002 | 020002 | 0,36=0,03 | 055=005 | 0,26=0,03
IIMOHHOTO TIporecca
Takoe nepepacrpe- HepAsBenchibiit | 540,06 | 099+010 | 190021 | 190£020° | 1,22:0,12
JIeJIEHUE TIPUBOIUT K nondiiute
pa3AciICHUIO BUpYyCa ty/Neve Ilan 1:32 0,20%0,02 0,26+0,04 0,62+0,04 | 0,72+0,06' | 0,32+0,03
rpUIla NOTUL, 1O
MeHbIICH Mepe, Ha 1:100 018002 | 023003 | 0,42+0,04 | 055=005 | 0,280,03
AABS TOUYIBIVIM © TEM Hepasseaerutit |- 6.0 o7 1,05%0,11 1,95+022 | 2,000,272 | 1,25%0,14
IEpaTypHBIMU OIITH- nondiluted o o B e I
MyMaMu HeWpaMu-
y . p ty/965 1:32 0,2320,02 0,2220,02 0,58+0,06 | 0,89=0,09! 0,400,05
HUJIA3HOM aKTUBHOCTH
npu 37 u 42°C coot- 1:100 0162001 | 022+003 | 045+004 | 058007 | 0,30=0,06
BeTCTBEHHO. [Ipu aTOM
yaeabHas oSl mep- HepAsBenchibiit | 036005 | 090+010 | 170+018 | 170018 | 1,00+0,13
BOM MOMYJISILIUY KaK Y
k/1373 .
pedepeHTHOrO BHPY- c 1:32 015=001 | 021%0,02 | 0,40%=0,04 | 0,55%0,07> | 0,270,03
ca, Tak 1 y ty/Neve 1:100 011001 | 0,16=0,02 | 0,32+0,04 | 032%0,03" | 0,240,03
Ilan u ty/965 menb1ue,
1€M BTOpPOH, UTO H Heggiﬁ?ﬁf@g‘m 033+005 | 078009 | 1,60=0,18 | 1,56=0,16 | 0,90:0,08
NPUBOAUT K CIABUTY
MaKkcHUMyMa HellpaMu- ty/1562 1:32 0,17£0,02 | 020+0,02 | 046005 | 039=002> | 0,28=0,04
HUJa3HON aKTUBHOCTH
TPH CHHKEHHHU 0OLIEH 1:100 013=003 | 015+001 | 0,30+0,03 | 0,30=0,02* | 0,24=0,03
KOHIICHTPAILIUH BUPYC- -
P HEY Hep“B‘?ﬁeHHHH 043=0,07 | 0,50%0,05 | 200027 | 1,50%=0,17' | 0,85=0,09
HbIX yacTull K 42°C. nondiluted
Y ck/1373 nty/1562 Singapore 1:32 0,070%0,007 | 0,070%0,008 | 0,37+0,04 | 0,25%=0,03' | 0,20%0,02
yaedbHad J10J1 BTO-
01 10 1Y BBIILIE 1:100 0,060=0,007 | 0,060=0,006 | 0,29+0,03 | 0,22%0,02! | 0,18%0,02
b
YTO U OINpENENseT " ;
[V epa3sBepAeHHbIN
60nee H.H/IpOKHI/I TEM- nondiluted 0,33+0,05 0,40=+0,06 1,25+0,13 0,90=+0,08! 0,78=+0,09
NnepaTypHbId ONTHU- Hona K
o ong Kon . + + + + 1 +
MYM HelpaMHHHIA3- g Kong 1:32 0,080=0,006 | 0,0800,007 | 0,30%0,04 | 0,22+0,02' | 0,22%0,03
HOM aKTHBHOCTH B 1:100 0,070£0,008 | 0,080£0,007 | 0,25+003 | 020£0,02' | 0,1720,02
JTOU rPyIIE BUPYCOB.
T 6 Ipumeyanus: ' — CTAaTUCTUYECKHU JTOCTOBEPHBIE pa3ikuus ¢ nokasarensimu npu 37°C (p< 0,05); 2 —
akuM oOpaszom, o
CTaTHCTHUYECKH HEAOCTOBEPHBIE pas3inyus ¢ mokazatensmu npu 37°C (p > 0.05).
TIOMyHCHHBIC PESYIIBTA- oo 1 significant diferences comparing to data of 37°C (p<0.05); > — non-significant differences

TBI CBUJICTENIHCTBYIOT,
YTO CHENU(PUIHOCTD
TEMIIEPATyPHOTO ONTUMYyMa aKTUBHOCTH HEHpaMu-
HU/Ia3bl BUPYCA TPHUIINA MTHUL] [IO3BOJISIET eMy Y4acT-
BOBATh BO BHEKIJICTOYHOM CTaJUH PACIPOCTPAHCHHUS
B OpraHM3Me MIICKONUTAIOLINX, TEMIIEpaTypa Tena
KOTOpBIX HUXe, yeM y ntull. [lpu stom (Tabdm. 3)
HelipaMHHUIa3Has aKTUBHOCTh BHPYCOB NTHI NIPU

comparing to data of 37°C (p>0.05).

In ck/1373 and ty/1562 specific part of the second
population is higher, that determines more wide
temperature optimum of neuraminidase activity in this
group of viruses.

Thus obtained results testify to the fact, that
specificity of temperature activity optimum of
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37°C B cpenHeM Ja)e BBINIE, YeM Yy BUPYCOB
YeJIoBeKa.

BbiBOADI

[Ipn n3ydeHuun temMnepaTypHON 3aBUCUMOCTH
HeHpaMUHUIA3HOU aKTUBHOCTH BUPYCOB I'PUIIIIA IITULL
HI9N2 o0HapyxkeHO, 4YTO OHH pa3jejeHbl Ha JBE
rpymnIibl. XpOHOJIOTHYECKHU OoJiee NO3IHs TpyIIa 110
CHenu(pUIHOCTH CBOMCTB HEMpaMUHUAa3bl HAMHOTO
OJroKe K BUPYCY TPUIITA YellOBeKa, 4eM 0oJiee paHHss.
OTOT pe3ynpTaT MOATBEPKIAaeT THUIOTE3y O BO3-
MOXXHOM II€pex0/ie BHpyca TpUIIla OT MTHI K
YeNoBeKy M 00paTHO, YTO SIBJISETCS OJHUM U3 MyTeH
3BOJIFOLIMH ATOTO BUPYCA.
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neuraminidase activity bird influenza allow it to take
part in non-cellular stage of spreading in the mammals
organism, which body temperature is lower than in
birds. In this case (Table 3) neuraminidase activity of
bird viruses at 37°C in average is higher than in human
viruses.

Conclusions

During investigation of temperature dependence of
neuraminidase activity of HON2 avian influenza viruses
was revealed that they were divided in two groups.
Chronologically later group on specificity of neurami-
nidase properties is much closer to human influenza
virus than earlier one. This result confirms the
hypothesis about possibility of bird influenza virus
transfer from bird to human and vice versa, which is
one of the ways of this virus evolution.
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