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Materials and Methods

Animals. Four to five-week-old Syrian hamsters were inoculated intracerebrally (0.03 ml) or
subcutaneously (0.25 ml) with TBE virus in a dose of 10*° - 10° LDsq to reproduce acute lethal,
subacute, or chronic encephalitis, and/or asymptomatic infection; the latter animals were
followed upto 8 months.

Virus. TBE virus strains belonging to two serotypes, the Eastern (Far Eastern) and Siberian
(Aina/1448) were used. The strains were isolated from the brain of the dead patient (Sofjin), from
a chronic TBE patient (N0.41/65), from a patient with the mitigated form of disease (Vasil-
chenko), as well as from Ixodes persulcarus ticks (N0.928). The properties of the strains and proce-
dures of isolation have been described previously (Kraminskaya et al., 1972; Malenko et al., 1982;
Pogodina er al., 1986). The virus was maintained by intracerebral serial passages in white mice
weighing 6-7 g.

Virus infectivity titrarion. The virus was titrated by inoculating 10-fold dilutions of virus-contai-
ning material into the brain of white mice (weighing 5-6 g) or in PEK cells. At the late stage the
presence of viral antigens was determined by complement fixation and haemagglutination test
(CFT, HAT) directly in the organ homogenates as well as in the culture fluid of tissue explants on
days 10-15 in culture. To isolate the virus from explants the culture fluid was passaged in white
suckling mice as described previously (Levina and Pogodina, 1981; Malenko et al., 1982; Pogodina
er al., 1986).

Morphological examination. Hamster brain and spinal cord specimens were fixed in 10 %
formalin, paraffin-embedded, cut and stained with haematoxylin and eosin or cresyl violet (Nissl).
For each term and each strain the specimens were obtained from 3-5 animals. Electron micros-
copic examinations were carried out as reported previously (Roikhel er al., 1983).

TBE virus RNA was determined by hybridization on nitrocellulose filters (NCF). 2P-cDNAs
from recombinant plasmids pBR-TBEV], pBR-TBEV7, pBR-TBEV10, pBR-TBEV15 were used
as probes. These plasmids contained non-interlacing cDNA copies of TBE virus RNA portions
which cover about 50 % of the genome. Restriction maps and nucleotide sequences of the DNA of
these plasmids have been described previously (Yamschikov er al., 1989). The cDNAs were
isolated as described (Maniatis er al., 1984) bzy centrifugation in CsCl and ethidium bromide
gradients, labelled with a *?P-TTP and a *’P-dCTP (37 TBg/mmol) by nick-translation to
aspecificactivity of 1 - 4x 10* cpm™! ug™' DNA (Maniatis er al.. 1984). E. coli DNA polymerase was
obtained through the courtesy of Dr. A. G. Romaschenko (Institute of Cytology and Genetics, the
Siberian Branch of the AS U.S.S.R.). Total RNA was phenol-extracted (60 °C, pH 5.2) from tissue
samples in the presence of 0.5 % (mass/volume) sodium dodecylsulphate (Sherrer, 1972). Then
the RNA was sedimented with ethanol, dissolved in distilled water and the nucleic acid concentra-
tion was measured (1 R. U, Di¢P=40 g RNA). The RNA dissolved in 10 x SSC was put on nitro-
cellulose filters (1 ug RNA/per point). To evaluate the sensitivity of the method and the level of
the intensity of positive signal, the following standards were put on the filters: pBR-TBEV unla-
belled DNA (1000, 100, 10, 1 pg) and the total RNA from uninfected hamster tissues. The NCF
with specimens were dried under vacuum at 80 °C for 2 hr.

Hybridization procedure was carried out as described previously (Dobrikova er al., 1986). The
filters were preincubated at 65 °C for 1-2 hr in the hybridization mixture of following composi-
tion: 6 x SSC (1 x SSC == 0.15 mol/1 NaCl - 0.015 mol/l Na-citrate, pH 7.0), 0.04 % (mass/volume)
Ficoll 400, 0.04 % (mass-volume) polyvinylpyrrolidon, 0.04 % (mass/volume) bovine serum
albumin, 0.5 % (mass/volume) DSC, 100 ug/mi poly C, 220 ug/ml yeast RNA. After prehybridiza-
tion, *?P-cDNA from pBR-TBEV (100 ng/ml) was added to the solution and incubated at 65 °C for
12 - 18 hr. Thereafier the filters were washed 3 times at 55 °C for 30 min in Ix SSC solution. dried
and exposed with X-ray film PM-1 for 4 - 48 hr.

The results were evaluated visually comparing the intensity of signals registered for the samples
tested and for standards (known quantities of unlabelled DNA pBR-TBEV 15 put on the NCF and
hybridized with *?P-cDNA pBR-TBEV1S5 under the same conditions). Hybridization was defined
negative (-) when the intensity of signal was less than 1 pg DNA pBR-TBEV15; doubtful () when
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Table 2. TBE virus isolation and detection of viral RNA in the brain of infected hamsters

Route of Time after Results **
inoculation, inoculation,
TBE virus days
strains® TBE virus TBE virus RNA con-
isolation RNA detection centration
Intracerebral ] 3/3 3/3 =+, +
Sofjin strain 2 3/3 3/3 +
No. 41/65 3 3/3 3/3 +
No. 928 4 3/3 3/3 +
5 3/3 3/3 +
6 4/4 4/4 “+, 4+
7 3/3 3/3 ++
Subcutaneous 7 3/3 3/3 +, ++
Sofjin strain 14 3/3 3/3 + +
No. 41/65 21 3/3 3/3 +
No. 928
Subcutaneous
Vasilchenko strain 14 2/3 2/2 +
8 months 0/6 5/6 +, +

* Ateach interval (1-5,7, 14, 21 days p. i.) brain samples from 18 hamsters collected in 3 speci-
mens were examined (each of them included 6 brain samples from hamsters infected with
No. 41765, 928, and Sofjin strains). At 6 day p. i. 24 brain samples were examined (4 biospeci-
mens were prepared: one for each of 41765 and 928 strains, and 2 for Sofjin strain; each of
them had brain samples derived from 6 hamsters).

** The numerator designates the number of positive specimens exibiting the presence of viral
RNA. The denominator - the total number of specimens examined. TBE virus RNA concen-
tration is shown according to the conventional system: (-) for the intensity of signal lower
than 1 pg of pBR-TBE virus 15 DNA; () for the intensity of signal ranging from 1 to 10 pg
pBR-TBE virus 15 DNA; (+, ++) for the intensity of signal equal or higher than 10 pg
pBR-TBE virus 15 DNA. See also Fig. 1.

used for blind passages of samples from the culture fluid of explants revealed
no pathological changes typical for TBE.

At early stages of infection the virus was constantly isolated from hamster
spleens (24 out of 25 samples) in a titre of 10°° - 107 LD,/ml. Viral RNA was
detected in 6 out of 25 specimens. On days 14 and 21 viral RN A was detected in
1 out of 6 spleen samples taken for each term. As a rule, viral RNA could be
detected if the TBE virus titre in the spleen was 10°° LDy,/ml or higher. TBEV
RNA concentration in these samples was not over 10 pg. Eight months after
infection viral antigens were detected in 3 out of 6, and viral RNA in 2 of 6
spleen samples, the infectious virus was isolated in none of the cases. The
concentration of viral RNA in the spleen at this term ranged from 10 to 100 pg/
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months) viral RNA and viral antigens were found in the liver, brain, and spleen,
whereas no infectious virus was isolated. Viral RNA was detected in individual
organs at the 8 month pattern, i. e. in some animals in brain and liver samples
while in others in brain, liver, and spleen.

The course of viral RNA accumulation in organs depends on the properties
of the TBE virus strain. Daily comparative examination of hamsters for 7 days
afteri.c. inoculation showed that the highest rate of accumulation had the RNA
of Sofjin strain. After infection with this strain the concentration of viral RNA
in the brain on days 4 - 5 exceeded 10 pg (Fig. 1, points No. 34, 35), on day 6 it
reached 100 pg (point No. 36), on day 7 1 ng (point No. 37) for 1ug of total
cellular RNA. After inoculation of No. 928 strain in the same infectious dose,
viral RNA accumulated in the indicated amount about 2 days later (points No.
55, 56) and its highest concentration of 1 ng was not reached during the obser-
vation period. Spleen samples from Sofjin strain-infected hamsters revealed
viral RNA on days 3 - 4 p. i., whereas in the case of No. 928 strain - on days 6 - 7.
These data correlate with a different course of viral reproduction in brain and
spleen samples, the rates being higher for Sofjin strain as compared to No.
41/65 and for No. 928 strains. The accumulation of Sofjin strain in the thymus
was at most on days 3 - 5, of No. 41/65 and No. 928 strains on days 5 - 6.
Viraemia following infection with Sofjin and No. 928 strains lasted for 7 days
reaching the peak on days 2 - 5 (the virus titre 10’® - 10"° LDy,/ml). Strain No.
41/65 induced 2-wave viraemia, its first peak being on day 2 and the second one
on day 6 p. i.

Histological and electron microscopic examinations

Early stages of CNS infection can be characterized as acute meningoencep-
halomyelitis with inflammatory degenerativge changes manifested to a diffe-
rent degree. On days 50 - 70 in apparently healthy animals inoculated s. ¢. with
Vasilchenko strain the examination of CNS showed dystrophic changes of
neurons, occasional foci of neuron destruction, and astrocyte proliferation.
Later on some animal showed residual lesions such as foci of neuron destruc-

Table 3. Correlation between the value of TBE virus infectious titre and the amount of viral RNA
detected in hamster brain (on days 1 - 21 of infection)

TBE virus titre (log LDsy/ml)
The amount of Number of
the TBE virus RNA, pg experiments
variations M+t m, p=95%
w] <10 (1) 2 3.75,5.02 4.38 + 4.82
>0 <100 (+) 22 1.85 - 10.02 6.44 + 0.98
s 1000 < 1000 (4++) 7 8.02 - 10.52 9.13 09
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