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has been to study the replication of influenza virus in albino mice with
endogenous hypocorticism and the synthesis of specifiec antibodies and re-
sistance to reinfection with the pathogenic influenza virus A/PR/8/34.

Materiuls and Methods

Animale. The experiments were earrvied cut inomale hybrids (CBA » CA37BL/6) aged 3 or
4 months, The mice were obtained from inbred animals nursery of the Academy of Medieal
Seienees of USSR, (Stolbovaya), Altogether 170 mice were used in 2 trials,

Induction of endogenous hypocorticism. T'o produce endogencus hypeeortieism bilateral adre-
naleetomy was performed sinee the previous data indicated (Semenkov and Molotkov, 1974;
Semenkov and Afinogenova, 1982) that the corticosterone level was half as high in adrenal-
cctomized animals as in the intact ones. Adrenal glands were removed through a median skin
meision to lumbar arca. The right and left subcostal museles were dissected and the upper
kidney poles were then approached in order to extract the adrenals. Sham surgery was simulated
i control animals. This included the same manipulations except for the extirpation of the
adrenals, The mice operated on were given 0.85%, saline,

Viruses and infection. Tnfluenza virus strains A/PR/8/34 (HIN1) and A/Krasnodar/101/59
(H2N2) were grown in chick embryos. The infeetivity of influenza viruses was determined by
infeetion of 9 or 10.day-old chick embryos into the allantoie cavity. The virus content was de-
termined by hacmagglutination activity after incubation of the embryos at 37 °C for 48 hr,
The infeetivity was expressed in embryo infactious units (E1Ds50). In the Ist series experimental
and control animals were infeeted intranasally on day 3 after surgery with the strain A/PR/8/34
i doses 5 E1Dge, 50 11150, and 6000 E1Dgy. In the 2nd series the mice were infeeted intra-
nasally on day 3 after the surgery with either live or killed influenza virus A/PR/8/34 in a doge
of 1000 151 Dse. The virus was inactivated by heating in the water bath at 56 C for 30 min.
In this seriew some adrenalectomized mice were infected with live virus A/Krasnodar/59. For
the ascsstment of the developed resistanee to the challenge with the pathogenie virus, the
mice were reinfeeted intranasally with A/PR/R/34 virus in a dose of 6000 EIDse 30 days after
the first influenza virws administration both in the 1st and 2nd experimental series. The concen-
tration of the virus in the lungs was determined on day 3 after the first and sceond infection
by titration of the lung tissue suspension in 10-day.old chick embryos with a correction for
the weight of the lungs. The virus titres were mean values of the titres in the lung tissue of
2 or 4 mice.

Serologic tests. 'The seram from experimental and control mice were collected on day 19 to
25 after the first infeetion with influenza virus. The sera were inactivated by heating at 56 °C
for 30 min and titrated in o HI and VN tests aceording to WHO proteeols (1959). The titres
were averaged over titrations in 2 or 4 mice,

Proliferative response of spleen lymphocytes. Seventy-two hr after intranasal infeetion with
the virus AJPR/8/34 (1000 EID4se) spleen cells from mice were ealleeted. The lymphoeytes were
isolated from the spleen cell suspension by Ficoll-Pack density gradient centrifugations (Q =
1.077) at 1500 revimin for 40 min (contrifuge LU 418H, Hungary). The lympheeytes were
rinsed in Hanks' solution and cultured in medium RPMI-1640 in a coneentration of 108 cells/ml
in the presence of 109, foetal ealf serum, HEPES, 2-mereaptocthanol, L-glutamine, and genta-
myeine in 8%, COg at 37 °C. The lymphoeytes were stimulated for 72 hr by inactivated purified
influenzn virus. The proliferative response of lymphoeytes was measured by incorporation of
SH.thymidine in 3 paratlel eultures (for details see Lavrov ef al., 1987).

Resulls
Iirst trials

It can be seen in Fig. 1 that mean titres of influenza virus A/PR/8/34 were
higher in the lungs of adrenalectomized mice than in control ones with
cither 5 11D or 50 K1Dge. After infection with a dose of 6000 EIDsg the
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neutralizing antibodies to strain A/PR/8/34 were higher in the mock-oper-
ated animals than in the adrenalectomized mice. The HI antibody titres
were also higher in the former after a dose of 5 EIDsg, shereas after injecion
of 50 KIDso they were essentially identical (Fig. 2).

Second trial

Because in the first series there was no difference between virus titres in
the lungs of adrenalectomized and control animals inoculated with high
doses of A/PR/8/34 (6000 E1Dsg), 1000 EIDsy of A/PR/8/34 (less than the
sublethal dose) was use(l for intranasal infection in the 2nd series (Table 1).
After administration of this dose no marked difference between the virus
titres in the lungs of experimental and control animals was observed and the
death rates were equal (409,), but first deaths occurred earlier in the adrenal
ectomized animals. Similarly to the first series, the mean titres of virus-
neutralizing antibodies tended to be higher in the mock-operated mice than
in the adrenalectomized ones, whereas the HI antibody titres did not show
any difference. Influenza virus replication in the lungs was totally suppressed
after reinfection with 6000 EIDsg of the strain A/PR/8/34 both in the mice
that underwent adrenalectomy as well as in the control animals. It is note-
worthy that no specific antibodies were detected in the serum in response
to the administration of live virus A/Krasnodar/101/59 or the killed A/PR/
8/34 virus, either in adrenalectomized or in control mice. After reinfection
with 6000 ”Ell)r,o of A/PR/8/34 the replication of the virus was not sup-
pressed (Table 1, groups 3 and 4). After stimulation with the specific strain
A/PR/[8/34 the ])mli{‘on‘niw response of spleen lymphocytes of mice with
endogenous hypocorticism appeared to be 1.7 times higher than in controls;
after injection of the heterologous strain A/Krasnodar/101/59 it was 1.5

times higher. The spontaneous proliferation of lymphoeytes increased 1.3
times (Fig. 3).
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Iiscussion

[t has been shown that the increased death rate in adrenalectomized mice
with endogenous hypocorticism was in most cases associated with elevated
virus titres in the lungs as compared with the control values. The increased
suseeptibility of mice with endogenous l’lypu(()rti(imn to influenza infection
was most marked after infection with the doses of 53 EIDsy and 50 EIDsg
of the strain A/PR/8/34, whereas upon inoculation (‘)1 the dose 1000 EIDs,
the death rate of the experimental and control animals was similar. Yet,
the first deaths occurred earlier in adrenalectomized mice. It has been pre-
viously shown (Semenkov and Molotkov, 1974; Semenkov, 1985) that endo-
genous hypocorticism enhances the immune responses of T-cells to strong
and weak graft antigens. This enhancement of immunity seems to be not
sufficient, however, for suppression of the virus replication. It should be
taken into account that during f*ml()gmmus hypocorticism the immuno-
pathologic responses of T-cells can develop in parallel with the enhancement
of the inflammatory process. 1t is possible that glucocorticoids can modify
the replication of viruses by acting upon the funection of the virus-suscep-
tible cells.

High level of endogenous gll“()(()l“(()l(l“s can cause an enhanced virus
replication owing to suppression of immune 1%1)()1)%0. and inhibition of the
synthesis of interleukine-t and interleukine-2, and of the immune interferon
MRNA (Arya el al., 1984; Bochner et al., 1987). A low level of endogenous
glucocorticoids promotes the intensifie ation of the production of inter-
leukine-1 (the inflammation factor) and of interleukine-2 as an anabolic cell
growth factor. This may create prerequisites for interaction of the virus
with susceptible cells and for its replication.

Our results point at increased proliferative response of spleen lympho-
cytes to specific and nonspecifie virus antigens in mice with endogenous
hypocorticism. In adrenalectomized animals, however, no increase of virus-
neutralizing or HI antibody titres has been observed at any infection dose
0[ A/PR/8/34 virus. The wnthems of humoral antibodies to influenza virus
is thymus-dependent (Callard, 1979). It cannot be ruled out that a certain
level of endogenous glucocor ticoids is needed for differentiation of cortisone-
resistant subpopulations of T-lymphoeytes acting in cooperation with B-lym-
phoeytes. After primary infection with 5 EIDsy or 50 EIDs of A/PR/8/34
the induction of resistance to reinfection with a lethal dose of this virus
(6000 K1Djs0) was easier to achieve in the mice after simulated surgery than
in adrenalectomized mice. After primary infection of mice with 1000 EIDs,
of A/PR/8/34 the induction of resistance to reinfection was identical in
adrenalectomized and control mice.
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