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WUTLBILITY OF IWFLUBAZA VIRUS AFTZR TREATHENT WIT. NiTROUS ACID

é??ollowipg is the translation of an article by K. P.
vrosova-Serova and M. I. Sokolov, Institute ol Virology
igen; b.il. Ivanovskogo, Aiui USSR, lioscow, puoblished in

e Russian-language poriodical Voprosy Virusologii (<ro-
bloms of Virology), iio 6, 1966, pages 658-662. it was
submitted on 8 Feb 1965._/

In reccent yeers the problen of chemical mutagenesis in. viruses
nas become the subject of experimental investigation /2, 4, 10, 11,
14, 15/. Tho most detailed studies have been made of rmtants ob-
tained by troaztment with nitrous acid on the viruses of tobacco mosaic
(Gierer, Mundry , Siege /117), poliomyelitis (Soeye /57, Carp,
Xoprowski /6/, Yu. 4. Condon 7/1/), tne =CHO 9 virus (Goldblunm,
liargalith, it., liargalith, =. /8/), the virus of iiewcustle.disease
(Granoff /57, Thiry /13/), and phage (Tessman /12/, Frecse, Freesc

1:7; A, S. Kriviskly, s #e Lysenko Z:7).

In the present report date are presented on the obtaining of
mutants of tne influenza 42 virus under the action of nitrous acid.

Mfaterials and iMethods

The investigations were conducted on the selcctively=-grown Fiizz
virus of influenza type A2 which is innibitor-resistant and pathogenic
for whitc mice.

AS the mutagen we used a 4 I solution of nitrous acid. Tie virus
was treated in the following manner: 2 parts of undiluted allantoic
culture of virus were mixed with 1 part of acetate buffer (pH 4.7)
and 1 part of a 4 i solution of nitrous acid. After a specific tine
of contact between the virus and nitrous acid (at 20°) samples were
tazen which were diluted 10-fold with a 1 i phosphate burier (pH 7.8)
for stopping the action of the mutagen. Then O.l ml of processed
virus was introduced into the allantoic cavity of 10-11 day old chick
enbryos.

Pathozenicity for mice, infectious titer for chick embryos, and
hemagglutinating activity of the virus were determined by the usually
accepted rethods. Sensitivity of the viruses to innibitors was es-
tablished in the hemagglutination innibition reaction (HIR) with
norral horse serunm vwhica was neated at 62° for 45 minutes. antigenic
and immunogenic properties of strains were determined on mice which
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wore immunized subcuteneously one time with 0.5 ml of undiluted
virus. Formentation activity was calculated by the rate of elution
of virus from chick erythrocytes at 37°, Heat resistance of hemag-
glutinins and infectious virus were established by means of heating
of virus in a water bath at 56°,

Results

In preliminary tests we studied the sonsitivity of the strain to
the inactivating action of nitrous acid. As can be scen from table 1,

the inactivating action of nitrous acid was manifested on virus in
8 minutes of contact,

Table 1

Results of the lnactivation of influenza 42 virus (strain Fii;;) by
nitrous acid
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53 : (a) Time of contact of virus with nitrous acid (in minutes);

bg Presence of virus in chick embryos whicn were Infocted witn virus
which had been treated with nitrous acidj; (¢) number of chick embryos,
positive in the HR; (d) number of infected chick ombryos.

dowever, as it was cleared up, allantoic fluids which were nero=-
tive in the HR still contained viable virus, vnich was revealcd in the
2nd passage of allantoic fluids which were negative in the IR ‘(Table 2).

In the allantoic fluid of embryos, infected with material which

vas treated with nitrous acid for 14 minutes, virus was not rovecaled
in the passagese.

A study was made of virus which was 1solated after tne 2nd pessage
of HR negative material which was treated witn nitrous acid for 135 ain.
This culture possessed a nigher hemagglutinating activity with chick
erythrocytes in comparison with the initial strain. Already in the
1lst passage in chick embryos by the method of end dilutions a hetcro-
geneity was revealed in the virus population: along with clones vaicn
agglutinated erythrocytes in large dilutions (1:2560), there were
cultures which caused agglutination in low dilutions (1:10). In the
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ggursp.of Snsubgﬁquent passuges of end dilutions of allantoic fluids
witn high ﬂ hign" line) and low ("low" 1line) titers of lhemegglutinins
.they were horogenecous based on thls feature. In each line a study

wvas made of 2 clones which were isolated after 4 passages of end
dilutions of virus.

Table 2

Results of tno isoluation of virus from allantoic fluids, wnich were
negative in the HR, after the 2nd passage in cnicic embryos
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Legend: — - IR negative; 1—5 =~ serial number of embryos.

fey: (a) Time of contéct with nitrous acid (in min); (b) Titers of

nemagglutinins in chick embryos, infected with allantoic fluids which
were negative in the HR.

Similtaneously with tnis we studied the biological properties
of 2 clones whicn were isolated from the initial strain (not subjected
to the influence of nitrous acid) by means of 3 subsequent passages
of end dilutions of virus. For each subsequent passage we selected
tne cultures with the lowest titer of hemagglutinins. Selection of
the initial strain showed thnat the population of virus was homogeneous
and did not contain virus particles with a low titer of hemagglutinins.
The clonos possessed properties which were cheracteristic for the
initial strain. In table 3 the results are cited from a study of the
properties of the isolated nmutants.

AS can be seen from table 3, mutants of the "low" line (6314
and 72 13) lost their pathogenicity and toxicity for white mice and
possesscd a lower infecting capacity for chick embryos and a very
weak immnogenic activity. Together with this they acquired a sensi-
tivity to inhibitors of normal horse serum and eluted from erythro-
cytes more slowly than the initial strain. A4 study of the resistance
of henagglutinins to heating at 56° showed that the nemagglutinating
activity of mutants was preserved for 90 minutes of heating, and tne
initial strain and its clones were inactivated in 30 minutes. 4long
with this tne mutants of the "low" line preserved the ability to
agglutinate nice erythrocytes.
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Table 3

froperties of mutants, obtained under the influence of nitrous zcid
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Legend: Here and in table 4: - rresence of feature; -~ absence
of feature; . . . « « investigations not conducted. .

P - resistance to inhibitor of normal horse serum; 8 -~ .igh
eluting activity; H - ow eluting activity.

1.9+ negative logarithm of dilution of virus from which the
studied variant was taken; 314 - number.of embryo.

Ley: (a) Stirain; (b) Titer of hemagglutinins with erytnrocytes;

(c) chick; (d) mice; (e) Sensitivity to inhibitor; (f IDgn (in 15);
(g) LDgo (in 1g); (h) Toxicity; (i) Activity of eiution from erytn-
rocytes of chickons; (J) Thoermoresistance of hemagglutinins {in min.);
{k) Immuno_cnicity (risistance to LDgo); (1) FMxz (initial);

(m) Clones of Fif 729" and 8 223; (n? lutants of "low" iine 614

and 73 13; (o) Clones of "high" line 933 and 99 4.

Clones of the "high" line ( -923 and =-934) possessed properties
which were innerent to tne initial strain, with the exception of ths
slower olution from chick erythrocytes (see drawing). The initial

strain ( -759) eluted from chick erythrocytes in 30 minutes, and
cloncs =935 .nd <034 - in 2 hours.

Further we checked the stablility of the isolated rmtants by
means of passaging them in chick embryos and in mice (table 4).

It can bo seen from tauble 4 that passages of rmutants of the "low"
linc in cnick embryos led to an increase in the titers of hnemag. luti-
nins with crythrocytes of chicks and mice, and also to a certain

4.
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amplilfication in the activity of multiplication in tho allantolc

cavity of chick embryos. lio other changes were revealed in rmutants
-6314 and -7315.

Table 4
Propertics of mutants after passages in chick embryos and in mice
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Koy: (&) Clones of strain Fii..; (b) Number cf passages; (c) Titer of
nemagslutinins with orythrocy%gs of; (4) chicks; (e) mice; (£f) Sonsi-
tivity to inhibitor; (g)(In lg); (h) Toxicity; (1) Activity of elution
from chick erythrocytes; (j) Thermoresistance of nemagglutinins (in
nmin.); (k) 5 in chick embryos; (1) 5 on mice.

Legend same as in table 3.
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Activity of elution from erythrocytes of rutants of tne "hign" line.
1 - rutant 933; 2 - mutant 934; 3 - 739 strain Fm&?

XKoy: (a) Contents of hemagglutinins of supernatant fluid (in %)3;
(b) Time of contact (in minutes)/ .

After passage in chick embryos clones ol the "hign" line recovered
the ability to actively elute from chick erytarocytes.

e also studied certain properties of mutents of the "low" line
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after 5 pacsages tn ough the lungs of white mice. imtant =-8314 accu:
qoak virulence (1O'I), causing the death of mice in the usual pcrgégETCd
The results of the investigation of the virus population of tnis

mutapt for sensitivity to tho inhibitor of horse serum showed that it
consisted of a mixture of sensitive and resistant forms. In rmtant

(=7313) reversion of virulenco for mice and resistance %o innibitor
of normal horse sorun was not observed.

Conclusions

_ l. %Following the influence of nitrous acid on the iniluenza 42
virus mutants cmerged which lost their pathogenic, toxic, and irziuno-
séenic properties, and also the resistance to the inhibitor of nomaal

horse serum. In comparison with the initial strain the rutanss

rultiplied less actively in chick embryos and eluted more slowly from
chick erythrocytes.

2. Clones wnich caused the agglutination of chick erythrocytes
in high titers were distinguished from the initial pathogenic strain
by & weakly cxpressed eluting activity which, however, was regained
after 5 passages in chick embryos.

3. When mutants of the "low" line were pessaged on nice the
propercies were either preserved or virulence for mice increased
insignificantly with a loss of sensitivity to the irhibitor.

4. Loss of virulence may be accompanied by a transition of the
inhibitor-resistant form of virus to a sensitive one, and acquisition

of pathogeniclty is frequently connected with a loss of sensitivity
to the inhibitor. ‘
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