j. Nep. Med. Assc, (1981) 19-3

Influenza virus and its zoenotic significance

S. Pyakural*®

Influenza viruses have been designated as orthomyxoviruses. Orthomyxoviruses are
divided into three djstinct antigenic types A, B, and Con the basis of their nucleoprotein
antigens. Influenza type A viruses have been isolated from var.ious species of birds and
mammals including man, whereas the types B and C are, so far, found to be strictly limited
to man. The structure cf influenza viruses of all three types are similar, They are enve-
loped viruses having the property of hemagglutination and contain an enzyme neuraminidase.
The influenzavirus possesses RNA —dependent RNA polymerase and they bave single—
stranded RNA as their genetic-meterial, Analysis ¢f purified preparation of influenzavirus
indicated the presence of eight polypeptices, which are related to the structural antigenic
composition of the virus (Skehel and Schild 1971, Stuart~-Harris and Schiid 1976).

The antigens

The influcnzavirus has to internal antigens which are described as nucleoprotein
antigen or soluble S antigen and M antigen. The § antigen is present in  infected mcuce lung
or infected chorioallantoic membrane (CAM) of chick embryo (Licf and Henle 1959, Pyakural
1972). Antibody directed to S antigen could be detected by complement fixation test (CFT)
and immunofluorescent test (Pyakural 1972). In susceptible tissue culture system the soluble

antigen could be detected by immunofluoresuence technique two hours after infection in
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the nucleus of the cell, as in the case of the CAM of infected chick embryo (Pyakural 1972y 5

The M protein is considered to be a minor component of S antigen. The antigen could alse,
be assayed by CFT (Schild 1972) or immuno double-diffusion (IDD) (Schild 1972), o E
single-radial diflusion-test (SRDT) (Schild etal 1973. Mostow et al 1975} ‘Antibody to
nuclecprotein is rclatxve]y short-lived and remains in the convalecccnt serim on]-y fer fcw

wceks (Pyakuran 1972)

i . .

The influenza viruses possess major surface .antigens which are known. as
Hemagglutinin (H) antigen and Neuraminidase (N) antigen, Antibodics to H antjgen dcvc-

lop in the serum of infected or immunized individuals with influenza virus. Antibody to

i LY %%‘,’-.%‘:.’w‘m%

hemagglutinin neutralized .effectively the infectivity of the virus and also inhibits thc

b

agglutination of erythrocytes and the virus. Such hemagglutination-inhibitori (HI) tests
(Hirst 1942) are extensively used to study the epidemiology of influenza in human or animal
population. This test is highly strain specific and is regarded as an important tool to detect
. the hemaggiutinin antigens of influenza viruses. Aptihemagglulinin antibody in acute or ;
-covalescent sera could also be assayed by IDD (Schild _et al 1974) test, SRDT (SChlld_
ct al al 1973) or passive hemolysis test (Schild et a] 1975).

AﬂOthcr important antlgcn prcscnt in the cnvclop of influgnza virus is the neuraminidase :
ﬂntlgen This antigen is less abundant. Antibody - against neuraminidase is induced in man }
or animal following infection or immunization and there is evidence that antibody to neura- :

minidase has got a role to play in |mmumly to infection (S. cpushkm et al 1971, Couch ¢t al

'1974) Antibydy directed against ncuramumdase does not ncutrahze virus mf'cctwcly unless
present in very high concentration, but the neuraminidase enzyme activity is inhibited spccn- ‘

fically by antineuraminidase serum (Aymard-Henry et al  1973).

Classification and Nomanclature:- :

AThc WHO Expcrl’Committec on Influenza (1953) proposed that influenzavirus should :
bz classifiz d into types, A, B and Con the basis of the ’lntlgcmc specificity of neucleoprotein |
antigen. T he subsequcnt commntleas (1959 and 1971) proposed a systemn of nomanclature |

which provides following informations:-
l.  Antigenic lypes of § antigen, A, B and G,

2. Host of origin such as human, swine, equine, duck, turkey etc.
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3. Laboratory pumber of the virus, and
4. the year of isolation.
5. Inaddition to the above the strain designation is also designed to furnish inforn:ation

of the antigenic nature of the hemagglutinin and ncuraminidase of the virus. Here are few

examples to illustrate the nomanclature of influenzavirus,

1. -A/Hongkong/1/68 (H, N;)

2. A/Equi Prague/1/56 (Heq, Neq,)
3 A/Turkcy{Massfﬁ' (Havs N, )
4. A/Duck/England/56 (Navy Nav, ) -
5. A/Swine/Wisf1/72 (HSW, N,)

Antigenic relationship between human and animal influenza viruses:-

Of the three types of influenza virus type Band C have so far been isolated from
human host, whereas type A viruses are found to infect human and other lower animals.
All strains of influenza A virus of man and animals possess identical type specific’S and
M antigen which could be demonstrated by CFT (Lief and Henley 1959, Pyakural 1972) and
1IDD (Schild 1972 and Pyakura! 1972). However, a preat deal of similarity and dissimilarity
have been detected in the sub-type specific H and N antigens of different type A viruses of

human and apnimal origin.

It is evident that the earlicr swine influenza virus of Shepe has hemagglutinin related
to the Ho H, hemagglutinins (Francis and Shope 1936, Stuart-Hairis and Schild 1976},
and N, neuramindase (Schild 1972} of human isolate. This investigation is in favour of the
hYPOthcsis' which supports a close cpidemiological relationship between carlier swine influ-
enza and the more recent human influenza pandemics. Similarly, A/Equine/Mianin/2/62

{ Heq, Nepz ) virus has antigenic relationship with human virus (Coleman et ai 1968 and

Kasel et al 1969). Similarities in polypeplide composition of the hemagglutinin of the equine

virus ( Heq, ) and the Hongkong vitus of human origin ( H; ) have also been demcnstrated
(Laver and Webster 1973). Relationship in the hemagglutinin ard neuraminidase antigens

of avain and human influenza strains have also been- demonstrated by several werkers (La\'cr
and Webster 1973, Kilboume 1975).
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Antigenic variation:-

The type A influenza virus changes is antigenicity in such & fashion that the specif
immunity produced against infection by a particular strain gives little or no protection agaiél
new variant. Such variation posess a major epidemic problem in wman, ;

) Two types of antigenic variation in surface antigens of influenza virus have beg
identified, one is ‘““antigenic drift” and the second is ant:gemc shift”., Antigenic driat rc['i
to relatively minor but progressive change in the surface antigens w1thm a given subtyp¢
This may arise due to natural selection of virus mutant under pressure in the partially imm :
population. Antigenic drift eccms both in type A and type B influenza viruses. Antige,n}c
drift of these two antigens i. . H and N antigens, could occur in natural conditiof
(Aymard-Henry et al al 1973 and Schild _ftal a] 1974) and such changes could also be inducc%

in the laboratory by passaging the virus in preserice of low antibody concentranon (chste;
and Laver 1973).

Antigenic shift hasso far been described cnly in type A influenzavirus ard involve

sudden change in the nature of onc or both surface antigens. Such changes are likelyto

= 520 O v

occur at an interval of 10-15 years and are marked by the appearance of a new ving

L "

which the population had not experienced previcusly. Such variants cause major pandemig
of influenza. '

Original concept was that the occurance of antigenic shift, resulting the evolution oif!
new virus having hemagglutinin  and neuraminidase antigens, completely uarelated to thig
previously circulating virus in the human population just before the appearance of new)
strain, takes place due to mutation from pre-exsting human influenza strains. This hypothesif
is unacceptable to-day. The new school of thought which is receiving increasing support i
that the new pandemic strain of influenza. A virus may arise duc to genetic recombination
between a human virus and the type A influenza strain of lower animals and birds. The new!

virus completely replaces the old strain from the human population.

Animal reservoirs of human influenza:-
Antigenic relationship in the surface antigens of influenza viruses of human and;
animals including birds has been described earlier. It has also been pointcd out that the

origin of new human pandenic strains is prebably due to hybridzation of pn:— existing Limai;
and snimal strains,
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Francis and Shope (1936) were able to demonstrate the presence of antibody against
Ajswine/3t (HSW. N,) in human serum of older age group but not in the serum of persons
porne after the mid 1920s, which suggests that the older age group persons might have
experienced the 1981 pandemics of influenza which probably occured due to swine virus.
Ugder natural condition AfHongkong/1/68 virus has bcen isolated from pig (Mundin 1970)
and a sick chicken ( Zhezmer et al 1973 ). Scroepidemiological evidence of the presence of
human influenzavirus (H; Nz ) antibody has been investigated from a number of animals and
birds such as, cross-bred -.;(ak, cattle and water buffalo, in Kathmandu and goat and
cattle in West Bangal, India (Pyakural et al 1973, Graves, et al 1974). Other animals such
as dog (Nikitin et al 1972, Panikar and Nair 1972), cats, monkeys (O'brien and Tauraso
1973), rodents (Pyakural and Sousa 1973), pigs (Kudin and Easteiday 1972, Popovici
g_t_?l 1972) and water birds (Zakstelskaya et a) 1972) are also susceptible to Hongkong/68
influenza virus. Itis also know that experimentally an equine virus A/Equine/Miami/f1/63
(Heq, Neq,) caninfect human, whereas, A/Hongkong/1/68 virus can infect horses (Kasel
and Couch 1969).

Conclusion;-

Influenza virus is probably the most extensively studied of all the animal viruses.
Scientists are aware about the nature of virus. Its antigenic composition and mode of replicat-
tion are understood. The entricated problems of virus-host-cell reaction, the polypeplide
components of the virus, genctics and the phenomenon of recombination and the production
of recombinants in the laboratory have also been studied to a great extent. On the basis of
available information, it is so far believed that the possiblc cause of the outbreak of pande-
mic influenza could be the origin of a virus of new antigenic makeup due to recumbination
between the pr-existing human influenza strains and the influenza virus of the lower animals
and birds. In an investigation in our laboratory HI antibodies to A/England/42{72 ( Hy N, )
influenza virus were detected in free-living monkeys coming from Carey-islands Malaysia,
in 1967 (Graves et al 1973); this was prior to the first isolation in bumans (Schild et al 1973)
and three years before serological evidence, indicated that the virus was in Nepal (Sousa
et al 1973) cariler than it was isolated elsewhere (Graves et al 1974). Further, for unknown
reasons the last two pandemic strains of influenza virus i. e. AfSingapore/1/57 (H, N, ) and
A/Hongkoug/1/68 ( H; N2 ) were first isolated in South-East Asia. Also the new interpende-
mic variant A/England/42/72 was first isolated in coonor South India. This has led many
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people to believe that therc is probably an animal reservoir in this subcontinent where Com,'

tant but irregular hypridization of :nﬁucnza virus is occurmg

The fact that there are so many more Subtypes in birds and animals than in man ap
that all antigens found in man are also found in birds suggest that the owiginal host Bf
influenza virus is probably birds and animals. There arc some 8500 avian species in 1\1-;,
-world ( Beveridge 1975 ). Similary the number of lower mammals surpasses that of humans
Even in Nepal the number of domestic animals and birds is many times morethan the’humag
popuiation. In the altitudes of Nepal the animals occupy the same roof with their humaﬁ
coupterpart, thus crcafing a favourable condition for the transcommunication of the viruse'sll
between animals and man and the production of recombinants. Ail these findings may give
us an indication to create an active chain for the investigation of influenzavirus in animal;
and man in this country se that we may be able to contribute some cluc about the origin of
future pandemic strains of infuenzavirus, A

REFERENCE§

Aymard—Hcmy, M., Colomn, M.T., Dowdle, W.R., Schild, G. C., Webster, R.G. (1973)'
Bull, Wid. Hith. Org. 48, 199,

2. Beveridge, W.1.B. (1975) WHO Chronical 12, 471,

3. Coleman, M.T. Dowdle, W.R., Pereira, H.G., Schild G.C. and Chang., J.K. (1968)
Lancet n 1384. Co

4. Couch, R.B., Kasel, I.A., Gerin, I. L., Schulman, J.L. and Kilbourne, E.D. (1974)
J. Inf. Dis. 129, 411

5. Francis, T.Jr. and Shope, R.E. (1936) J. Exptl. Med. 63, 643,

o, Gfaves;I.L., Sousa, V.Q. and Pyakural, S. (1973) J. Nep. Med. Ass. 11, 57.
7. Graves, L.L., Pyakural, S. and Scusa, V.0. {1974) Bull. World Hith. Org. §_L,. 1973,

8. Hirst, G.L. (1942) J. Exptl. Mecd. 75, 47
9. Kasel, J.A, Fulk, R.V. and Couch, R .B. (1969) J. Immunol. 102, 530.
10. Kasel, J. A, and Couch, R.B, (1969) Bull. Wid. Org. 41, 449,

1. Kilborne, E.D. (1975) Epidemiology of infiuenza in the influenza viruses and Influenza
edt. Kilbourne E. D, Academic Press

12 JNMA July-Sept. (1981)



19.
20.

21

22,

23.

24,

25,

27

28,

29,

. Kundine, W.D, and Easterday, N.C. (1972) Bull. Wid. Hith. 47, 489.

Laver, W.G. and Webster, R.G. (1973) Virology. Sl 383,

_ Lief, F.8. and Henle, W. (1959) Bull, Wid. Hith. Org. 20, 411

_Mastow, S.R.. Schild, G.C., Dowdle, W.R. and Wood, R.J,(1975) J. Clin. Micro. 2_1-531.
. Mundin, W.D. (1970) Nature, London. :’!_?E 857. ‘

. Nikitin, T., Cohen, D., Todd., J.D. and Lief, F.S. (1972) Bull. Wid. i-l]th. Org. 47. 471,

. O’Brien Th. C., and Turaso, N. M. (1973} Arch, grs, Virusforsch _4_0_ 359,

Paniker, C.K.). apd Nair, C.M.G. (1972). Buil. Wid. Hith. Org. 47, 461:
Popovici, V., Hiastruc, F., Draghici, D., Zilisteanu, E., Matepiuc, M,, Crestescu., L., and

Niculesca, I. (1972). Acta, Virol. _16, 363.

Pyakurai, § (1972) Etude de I’ Adaptation du_ vitus de la grippe du cheval Aus Cultures
Celiulaires et proprictes immunologiques du virus. Doctorate Thesis,

Paris University.,
Pyakural, S., Graves, L.L. and Sousa, V.O. (1973): Paper presented in The First Animal
' Science Conference, Nepal.
Pyakural S. and Sousa, V.O. (1973) unpublished observartion.

Schild, G.C. (1972) J. gen. virol. 15, 99.

Schild, ©.C., Oxford, J.8.. Dowdie, W.R., Coleman, M.T., Percira, M.S. and
Chakraverty, P. (1974), Bull. Wid. Hlth. Org. 51, 1.

. Schild, G.C.,Percira, M.S. and Chakraverty, P. (1975). Buil. Wid. Hith. Org. 52, 43:

Schild, G. C., Pereira, H.G., Rothwell, and D. Percymann, 1. L. (1973) Proc. Iant. Cong

Standard. Diagn. Mat. PP 243-262. U .S Department of Health Education
and Welfare CDC, Atlanta. USA.,

Skehel, 3.J. and Schild, G.C. (1971). Virology 44, 3956

Slepushkin, A. N., Schild, G.C.,, Chin 8. and Tyrell, D.A.J. (1971). J. Hyg. (London),
69, 571.

INMA July-Sept. (1981) 13




N

30. Staury-Harris, G.H and Schiid, G.C. (1976). Influenza virus andthe diseaie Edward
Amold, London ; ‘

31. Webster, R.G. and Laver, W.G. (1973). Studies on the Origin of Pandemic Influenza,

ey

in, Internatioal, Symposium on Influenza vaccine. Karger Basel.

32, WHO Expert Committee on Influenza (1953) Wid. Hhth: Org. Tech. Rep. Ser. No. 64,

33. WHOQ Expert Committee on Respiratory virus diseases (1959) Wid. Hith. Org. Tech:
Rep. Ser. 170.

34. WHO (1971) A revised nomanciature system for Influenza Viruses. Bull. Wid. Hith. Org,]
16. 119, ‘

e

35. Zhezmer V. Yu., Lvov, D.K., Isachenko, V.A, and Zakstelskaya, L. Ya, (1973): Vop,i-
Virusol 1, 94. ;

36, Zakatelskaya, L. Ya., Isacenko, V.A., Ozidze N.(G., Timo.ceva, C.C., Slepushkin, AN, and:

e e Sama A

Sokdova, N.N. (1972). Bull. Wid. Hith. Org. 47, 479.

—-0:—
o e G e e D A A L A A A A i G A o L > P e A e P o

ol 2

o b,

PLACENTREX INJECTION

Highly effective in degenerative diseases and indoleni wleer,
ALTONE

HMighty palatable restorative lonic for all ages.
SIOPLEX LYSINE

Py

Complete B-Complex, Lipotropes & growih promotant liguid. :
SIONEURON TABLETR & INJECTION l
Mufti-nentotropic B1 BG6, B12 Tablets and Injections . )
FERROCHELATE SYRUP & DROPS i
Most palatable, to'erated. effective Haematinie with chelated Iron, Vit. 812, Folic Acid and Lysine. ﬁ‘
K RS AT, 1 |7 Y . 53 ST i
oA LBERS D= ATID LIAITED ﬁ*
15 Chittaranjan Avenue é
R

CALCUTTA—700 072. §

e

B o e g

G S G S

=

14 INMA July-Sept. (1981)




