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Recently, molecular biology of influenza viruses advances rapidly and en-
ables the solving of numerous essential problems concerning the nature of the
virus and influenza pathogenesis and immunity.

Antigenic instability of influenza viruses, type A presents an unique pe-
culiarity (1,3). The source and mechanisms of origin of new epidemic influenza
strains are one of the actual topics of modern biology and epidemiology of in-
fluenza viruses. It is assumed that there exists a successive and systemic an-
tigenic variability of influenza viruses during their circulation under natural
conditions (2, 5, 6). It is also considered that when new influenza viruses,
type A appear (characterized by new antigens) the etiological role of previously
circulating influenza virus strains decreases or even disappears (4, 11)1 Anti-
genic changes of the structure of surface protein components of influenza vi.
ruses characterize, probably, the clinico-epidemiological and immunologica,
findings of influenza epidemics (7, 9, 10).

In the -present scientific communication we report our results from the
investigations of the antigenic structure and genetic markers of influenza vi-
ruses, type A isolated in the region of Varna in the period 1987 — 1988.

Material and methods

The following biological properties and genetic markers were studied in
five out of 15 isolated influenza virus strains: ability to be isolated on chick
embryo model and adaptability to some cellular cultures; hemagglutination,
eluation, inhibition-sensitive, pathogenic, infectious, 'toxic, and immunogenic
properties; thermostability of hemagglutinin, neuraminidase activity under
the action of the inhibitors glutathione and L-cysteine, as well as the antigenic
structure of the isolated viruses. Our complex methods used have been describ-
ed in detail elsewhere (10). Determination of the residual neuraminidase ac-
tivity was performed after Aminoff’'s method (8).
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Results and discussion

The isolated influenza virus strains in the period 1987 — 1988 demonstrat-
ed a difficult isolation ability (up to 3—4 passages) on model of 9—12 chick
embryos. On cellular culture model «CEK», however, influenza viruses isolated
up to the 4" passage could not adapt by characteristic cytopathic alterations.

The isolated influenza virus strains as well as standard ones showed various
heamabsorption and hemagglutination properties towards 11 kinds of animal
and human «0» group erythrocytes at 4° and 18> C. Most strains studied. de-
monstrated a well-expressed hemabsorption and hemagglutination activity at
both temperature levels towards erythrocytes from hen, rabbit, sheey, rat, mouse,
tortoise as well as towards human «0» group erythrocytes.

Our experiments indicated that these influenza viruses posessed a mani-
fested absorption and different eluation activity at 37° C in saline by using of
an unheated or heated inactivated virus. Some strains were outlined to pos
sess a poor eluation activity, namely A/Vn 1/87 and A/Vn 1/88.

We studied the inhibition-sensitive properties of the isolated influenza
virus strains towards unspecific inhibitors contained in the serum of 11 kinds
of animals and man. There were influenza virus strains with high and with re-
latively lower reactions to unspecific serum inhibitors.

Infectious titre of these viruses on chick embryo model varied within the
limits of IgLD® = —2.50 and 1gLD% = —7.54.

The isolated influenza viruses in this period possessed a weakly expressed
pathogenic, infectious, toxic and immunogenic activity on chick embryos and
experimental animals (cocks and mice).

The results from the cultivation of influenza viruses on chick embryos at
26°C, 34°C, and 40°C demonstrated their heterogenic reproduction activity and
hemagglutinin thermostability.

Neuraminidase activity and thermosensitivily at 56°C and 60°C as well
as the effect of the inhibitors L-cysteine and reduced glutathione was estimated
in these strains, too. By means of the reaction. of inhibition of hemagglutination
it was established that these influenza virus strains pertained to antigenic
subtypes N1 and N2 when their neuraminidase was concerned. Influenza vi-
ruses with an antigenic formula H3N2 were related to the standard strain A/
Leningrad 360/86 (H3NZ2) while the strain A/Vn(1/87 (HINI1) was related to
A/England/333/80 (HIN1).

Enzyme thermosensitivity indicated (fig. 1) that enzyme activity decreas-
ed by about 80—90 per cent during the first 5—10 min of the experiment at
56°C and 60° C in all the strains examined.

Under the influence of L-cysteine and reduced glutathione there was an
enzyme inhibition by approximately 50 per cent in all the standard strains used.
Fig. 2 showed that local strains were inhibited to an almost equal extent in
comparison with standard ones under L-cysteine action. Fig. 3 demonstrated
that local strains were inhibited to a greater extent in comparison with standard
ones when reduced glutathione was applied. Our data showed that glutathione
was a better inhibitor than L-cysteine by 8—12 per cent as compared with the
controls.

The investigations of the antigenic structure of influenza virus strains iso-
lated in the period 1987—1988 and the determination of the antigenic profile
of their neuraminidase component indicated their belonging to influenza vimys,
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type A with an antigenic formula A(HINT) and A(H3NZ2). Strains with an an't i-
genic formula A(HIN1) were similar to a certain extent to the standard strain
A/Taiwan/1/86 (

HIN1) and those with an antigenic forml_xl.a _A(HBN%) — w ith
the standard strains A/Leningrad /360/86 (H3N2) and A/Philipines /2/82 (H
(table 1 and 2).
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Fig. 1. Enzyme activity changes at 56°C

and 60°C for dilferent time periods.

These studies demonstrate that intensive simultaneous circulation of both

antigenic variants of influenza virus type A with their corresponding genetic
markers and antigenic properties goes currently on at presence.
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Fig. 2. Neuraminidase activity afler 0.1 M L-cysteine treatment

Legend:

I — A (Sofia) 87 /HQNQ,/ .

2 — A (Leningrad) 360/86 /H3N2/
3 — A (Chile) 1/83 /HINY/

4 — A (England) 333/80 /HINI
5 — A (Varna) 4'9/87 .’1"13;'\’2/

6 — A (Varna) 9/1/88 /H3N2/ .

7 — A (Varna) 9/6/88 /H{3N2/

8 — A (Varna) 9/9/88 (1{3N2/

9 — A (Varna) 14/1/87 /HINVY
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Fig. 3. Neuraminidase activily after 0.1 M glutathicne treatment.
Legend — see fig. 2.
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UCCAEAOBAHHE AHTUI'EHHOW CTPYKTYPbl, HMMYHONOT HYECKOH AKTHBHOCTH
H HEKOTOPbIX 'EHETHYECKHX MAPKEPOB BHPYCOB I'PHITNA, H30MHPOBAHHBLIX
B 1987 — 1988 T.

I'. Kanpeaan, B. Pycea, M. Yusudwcuan, K. Tynwesa, A. Capaan
PE3IOME

C 110MOULBIO COBpPEMEHHLIX BIPYCONOrHIECKH X, OHOJOINYCCKUX H OHONHMUYECKHX METOI10B
MCCAe10BEJIHCh dHTHIEHHA CTPYKTYPd, HEKOTOpble GHOJIOTHYECKHE H HMMYHOJOrHYeCkHe CBOWH-
CTB& IPHNNO3HOrO BUpPYca, H3o/aupoBaHHoro B 1987— 1988 r. B Bapuenckoli o6.acTH.

T1pocC.1eXXHBaJIOCh M3MEHEHHE dHTUFEHHEIX CBOICTB MOBEPXHOCTHBIX GEIKOBHIX KOMIO-
HEHTOB — reMarJyTHHHHa M HeBDaMHHHIA3bl JBAJUATH iUTaMMOB BHpPYcOB rpunna tama A ¢
auTurennoii gopmydoit A/HINT 1 A/H3N2. Bblin HsyueHsl ciacayouine GHOJIOrHYeCKue CBOIiCTi A
H30JHPOBAHHEIX BHPYCOB I'PHMNA: CMOCOOHOCTH H3OJHPYEMOCTI MOJAENH KYpPHHBIX aMGpHOHO™N,
a TaKke reMaicopOUHOHHLIE, ICMATJIOTHHAUHOHHBIC, HHIHOHTOPYYBCTBHTEMABHBIC, JTIOHPYIOWHE,
natoreHHnie, HHPEKUHOHKLIE, TOKCHUECKHE H HMMYHoremube csolictBa. Iisyuanace Takxe fep-
MOCTaGHJIBHOCTD [TOBEPXHOCTHHIX 3HTHIEHOB H AKIMBHOCTb HeBpaMHHMJA3bl. Bhiia ycradosiena
CHOCOGHOCTL K PENMpOoAYKUHY H30/1HPOB3HHLIX WITAMMOB BHPYCOB IpHNNa npu TemMmepatypa 26'C.
34°C n 40°C.

C moOMOWb TNPOBEICHHHX UCCHCZOBAHHH OBIIM YCTAHO3ACHE S3KOHOMEPHOCTY, KOTOpHIE
32T 6GoJee MOJNHYW $3PaKTSPUCTUKY UMPXYJIHPYIOUIHX B NOC/JAEIHEE BDeMZ BUPYCOB TpuUnmna,



