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- It is known that molecular biology and genetics of influenza vuruses develops rapidly in re-
cent decades resulting in a series of important achievements in this field.

The problem of the origin and mechanisms of development of new epidemic influenza
strains as well as of their antigenic and genetic characteristics continues to be one of the most
principal and actual points of contemporary biology and epidemiology of influenza viruses.
It is assumed that there is a successive and systemic changeability of the antigenic composi-
tion of supercapsular proteins of influenza viruses during their circulation in natural conditions
(1-5). It is known that certain antigenic groups of the virus can alternatively prevail in depen-
dence on the immunological profile of the population. Antigenic “‘drifts” and *‘shifts” of in-
fluenza viruses set in characterized by insignificant or manifested structural modifications and
changes of surface proteins of circulating influenza viruses outlining the clinico-epidemiologi-
:al and immunological findings of influenza viruses (6-11).

In the present communication we present the results from our investigations of the antige-
nic structure and some genetic markers of influenza viruses isolated in this region during the
epidemic wave 1986-1987.

Material and Methods

The following genetic markers were studied in some of 30 influenza virus strains isolated:
isolation ability on chick embryo model; hemadscrption, hemagglutination, inhibitor-sensi-
tive, elution, pathogenic, infections, toxic, and inmunogenic properties; hemagglutinin and
neuraminidase thermostability; reproduction ability under different temperature conditions
on chick embryo model; their immunogenic and neurominidase activity as well as their anti-
genic structure. The complex virological, immunologic, biologic, biochemical and biophysical
methods used are previously described elsewhere.

Results and Discussion

Influenza virus type A strains isolated during epidemic outbreaks in the Vama region during
the period 1986-1987 were characterized by relatively difficult isolation ability on chick em-
bryo model (up to 34 passages). Investigations of their hemadsorption and hemagglutination
activity at 4°C and 20°C showed their -different ability to agglutinate animal (10 species)
and human erythrocytes of the ‘““O” group. Most strains manifested a well-expressed hemad-
sorption and hemagglutination activity at both temperatures to erythrocytes from hen, guinea
pig, rat, mouse as well as to human erytiirocytes of the “O” group.

Influenza strains isolated during this period possessed an outlined adsorption (30 min)
and different elution activity at 37°C in physiological saline by using heated and unheated
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virus. The degree of elution of strains isolated in 1986-1987 as well as of standard strains (table
1) A (Victoria) 3/75, A (Brazil) 11/78, A (Bangkock) 1/79, and A (Philipines) 2/82 presented
from 1:4 till 1:64 as compared to the initial titre. The studies of hemagglutinin thermostabi-
lity of epidemic influenza virus strains (for 1986-1987) demonstrated differing properties.

Table 1

Results from the study of the adsorption and elution properties of influenza viruses isolated during the in-
fluenza epidemics in 1986—1987

Influenza Antigenic  Heated Initiat Elution activity at 37°C for:
virus formula or titre
strains unheated 1S min 30 min 60min 120min 180 min
A/Vn/2/5/87 AMH3NY) yes 1:32 1:16 116 1R 1:8 18
1:256 1:128 1/128 11128 1:64 1|64
A/Vn/4/9/87 A(H3N2) yes 1:64 1:32 1/32 1/16 1:8 18
no 1:128 1:64 1,64 1/32 1:32 1132
A/Vn/4/10/87  A(HINI) yes 1:128 1:64 132 132 1:16 13
no 1:512 1:256 11256 1{128 1:64 1132
A/Vn/[9/1/87 AMH3N2)  yes 1:256 1:128 1/64 1|32 1:16 1|4
no 1:512 1:256 11123 1128 1:64 1|64
A/Vn/9/9/87 AMHIN1) yes 1:64 1:32 1/16 1/16 1:8 1/4
no 1:256 1:64 1/64 1/32 1:32 1|16
A/Vn[14/1/87 AMHIN1) yes 1:64 1:32 1132 1/16 1:8 1/8
no 1:256 1:128 1/64 1|64 1:32 1132
A/Victoria/3/75 A(H3N2) yes 1:64 1:32 1132 116 1:16 118
no 1:256 1:128 1/128 1/64 1:64 1/32
A/Brazil/11/78 AQIIN1)  yes 1:32 1:16 1/16 1|8 1:8 1/4
no 1:64 1:32 1132 1132 1:32 1132

Some strains with manifested thermostabile and thermolabile properties of surface proteins
(table 2) were outlined. They were similar to standard strains A (Bangkock) 1/79 and A (Phili-
pines) 2/82 when this sign was concerned. Influenza virus strains studied demonstrated not
only high but also low inhibitor-sensitive properties to non-specific inhibitors contained in 10
animal species and human sera. Influenza viruses showed a varying infectious, pathogenic,
toxic and immunogenic activity on hen embryos and experimental animals
(cocks, guinea pigs, rats and mice).

Table 2
Study of thermostabile properties of haemagglutinin of influenza viruses isolated in 1986—1987

Influenza Antigenic Initial Hemagglutination titre after

virus formula titre

strains 15 min 30 min 60 min 120 min
A/Vn/2/5/87 AMH3N2) 1:128 1.4 14 0 0
A/Vn/4[9/ &7 AH3IN2) . 1:256 1:32 1/16 1:16 1:16
A/Vn/4/10/87 A(11N1) 1:256 1:256 11256 1:128 1:128
AlVn/9/1/87 A(H3N2) 1:256 1:16 18 1:4 1:4
AfVn/9/9/87 A(HINY) 1:128 1:16 18 1:8 1:8

A/Vn/14/1/87 A(HIND) 1:256 1:256 11256 1:64 1:64
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Infectious titre of viruses studied on hen embryo model varied within the limits of LgLDsq
—6,0— LgLDgg=17.5.

These influenza viruses possessed slightly expressed toxic properties to experimental mice
under conditions of intranasal and intraperitoneal infection (table 3).

Table 3
Study of the infectious and toxic properties of influenza viruses isolated during 1986—1987

Influenza Antigenic  Initial Number Mortality Hemagglutinn  Hemagglutin. Infect.
virus formula titre of ——  titre of titre of chick titre of
strains animals dead alive prot. susp. embr. inf. chick
mouse s, embryos
A/Vn/2/5/87 A@M3N2) 1:512 S 1 4 1:2 1:4 106
A/Vn/4/9/87 AMH3N2) 1:256 5 5 1:2 Q 107
A/Vn/4/10/87 A(HINI) 1:256 5 1 4 1:4 1:4 107
A/Vn/9/1/87 AQ®3N2)  1:256 S - 5 1:2 1:4 107
A/Vn/9/9/87 A(IIN1) 1:256 5 - 5 1:2 1:4 )
A/Vn/14/1/87 AQ@IN1)  1:256 S - 5 1:2 1:4 10-6.5

The results from experiments for cultivation of these influenza viruses in chick embryos
at 269C, 349C, and 40°C indicated their various reproductive activity. Most viruses could
be cultivated not only under low-temperature but also under high-temperature conditions.
Infectious titre of viruses cultivated at 26°C and 340C varied between 10~% and 107° but
that of viruses cultivated at 40°C — between 102 and 103,

The investigations of the antigenic structure of influenza virus strains isolated in 1986-1987
as well as the determination of the antigenic profile of their neurominidase component showed
that they belong to influenza virus type A with antigenic formula A/HIN1 and A/H3N2,

Strains with antigenic formula A/HIN1 showed antigenic similarity to standard strains
A (Brazil) 11/78, A (England) 333/80, A (Chile) 1/83, and A (Switzerland) 79/86. Influenza
virus strains with antigenic formula A/H3N2 were similar to standard ones A (Texas) 1/77,
A (Bangkock) 1/79, A (Philipines) 2/82, and A (Mississippi) 1/83 (table 4).

The studies of the antigenic profile of the second supercapsular component of influenza
viruses, i.e. of neuraminidase by means of the method of reaction of inhibition of neramini-
dase activity (RINA) demonstrated strain belonging to N2. Nowever, :.curaminidase of these
influenza virus strains interacted insufficiently with antisera against recombinant influenza
viruses which argued for N2 heterogeneity.

Experimental treatment of virus enzyme neuraminidase with inhibitors (glutathione, L-cys-
teine and Zn2"%) revealed that inhibitory action increased to a high extent in concentration of
0.1 M.

Glutathione exerted the most powerful inhibitory action on influenza viruses A/1986-
1987 (55-70 per cent) foliowed by L-cysteine (55-65 per cent) and Zn2* (3040 per cent).

Our investigations showed that intensive simultaneous circulation of both antigenic vanants
of influenza virus type A characterized by their corresponding genetic markers and antigenic
properties was going on nowadays.
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Table 4

Antigenic structure of influenza viruses isolated in 1986—1987

Sera Immune sera against our influenza
virus strains
Influenza I~ o~ > o o &
virus & = S g o =
strains s § §F & & 3
= K N1 = k=i =3
> > > > > >
< 2 < < < <
Homologous titre 12000 3200 12800 3200 51200 12800
A/Vng£9/87 1/4 1/4 1/32  1/8 1/32  1/16
A(H3N2)
A[Vn/9/1/87 1/2 1/2 1/32  1/8 1/32  1/8
A/R3N2
A/Vn/14/1/87 1/2 1/4 1/32 1/16 1/64 1/16
AMIN1)
1 Sera Immune sera against standard influenza virus strains
Influenza kS ~ ) § g°o -
p o0 - S - r~
virus - 2.3 F = 8 2 3 >3
strains g = X by = o 'é o g ? S o
25 30 %5 o f5 §o . 9 % L - Soe
o O o =y = . of - o
3% B2 g 22 82 42 B2 2B o mog 3%
S S 88 E R = he EBE s wul 2 2.6
<< << g << 32g ;§ 2’; << A~ A~ @ Oz
-Homologous titre 800 1600 1600 6400 1600 3200 400 3200 400 1600 800 160C 0
A(}\I;‘?glm 1/64 1/16 1/16 1/16 1/64 1/32 1/4 1/32 1/8 1/32 1/16 1/128
%X:;{?(’lm 1/64 1/32 1/16 /8 1/32 1/32 14  1/32 1/8 1/32 1/8  1/32¢C
ﬁ(ﬂv%‘lﬁlllm 1/16 1/32 "1/16 1/64 1/32 1/32 1/8 1/64 1/8 1/32 1/16 1/320
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XAPAKTEPUCTUKA HEKOTOPbIX BHOJIOTHYECKHX MAPKEPOB
W AHTUTEHHOW CTPYKTYPbl BUPYCA I'PUIINA THINA A, H30JIHPOBAHHOI'O
B 1986-1987 r.r. 8 HEKOTOPbIX OKPYT'AX CEBEPOBOCTOYHO# BOJITAPHH

I'. Kanpeasn, B. Pycea, M. Yusuoxcan, K. Merodues, A. Capasn, H. Huxonoaa

PE3IOME

[IpoBenenbl BHPY CONIOIHYECKHE, HMMYHOJIOTHUECKHE, SHAUMOJIOrHYecKHe, GHOXMMHYECKME M [pyrHe
MCCTICIOBAHMS YACTH W30JIMPOBAHHBIX BUpPycoB rpunma (50 ITaMMOB) BO BpeMsi MPUNNO3HON SMHMIEMHUH
B YKa3aHHOM peruoHe B TeueHHe 1986 — 1987 r.r. [lvocnexusanack nocnemoBaTeNbHass H3MEHYHBOCTD
AQHTHIEHHbIX CBOMCTB fIOBEPXHOCTHBIX GEJIKOBbIX KOMIIGHEHTOB TPUMNO3HLIX BHPYCOB, a TaKxke Ux GHO-
JIOTHYeCKasA XapaKTepUCTUKA.

Hsyuener crienyiolne GHooryuecKie CBOMCTBA M FeHeTHYECKHe MapKepbl PPUINO3HbIX BUPYCOB: U30-
JIMPYCMOCTb MOIENIHM KypPUHBIX 3MOPHOHOB, a TaKXXe HX reMalcopGUUOHHBbIE, THMAITIIOTHHALMOHHbLIE, UH-
UOMTOpYY BCTBHTEJIbHbBIE, JIIOMPYIOLIME, NaToreHHble, HHPEKUHOHHbIE, TOKCHYECKME H MMMYHOIeHHbIe
cBo#ictBa. HpocnexuBanuch Takxke TepMOCTaGWIBHOCTb FeMarjlOTMHHHa W HeBpaMMHHMOa3bl, HX CHOCOG-
HOCTb K Penpofly KUMY Ha MOMelIM KypPHHBIX 3MGpHOHOB TIpH TeMmneparype 26°, 340, 400 C. Yunrsianucs
M HX HeBPaMWHHIIa3Hast aKTHBHOCTb, @ TAK)Xe UX AHTHTeHHAsA CTPYKTYpa.

[lpoBefeH aHAIM3 BHUPYCOJIOTHYECKOH M IMHOEMHONIOTHYECKOH NEPHONMYHOCTH MCCIEAyeMbIX rpun-
MO3HBIX LITAMMOB.



