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Abstract. Rabies is an infectious disease of humans and animals caused by
members of the family Rhabdoviridae of the genus Lyssavirus and leads to death in
100% of cases [2, 3].

Rabies, which causes the greatest economic damage worldwide, occupies an
extremely important place in the infectious pathology of humans and animals. But
despite the successes of modern science, a huge area of the globe is not free from the
rabies virus [13, 14, 15]. The world range of rabies does not yet tend to decrease due
to natural focal disease. In the spread of rabies among people, stray dogs are of great
importance, and among farm and domestic animals, wild carnivores play a major role
[7,9, 11].
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Relevance of the topic. Natural foci of rabies have also become more active in
our Republic. In order to clarify the nature of natural epizootics and to successfully
solve the problem of rabies disease, as well as to develop means of preventing and
combating rabies, not only the study of the ecology of the host but also data on the
study of the biological characteristics of the rabies virus isolated in a certain
geographical zone are of great importance. Due to the decisive importance of the
antigenic and pathogenic properties of the virus, we were tasked with studying isolates

isolated from various geographical zones of Uzbekistan [1, 4, 8, 10].
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And also, when carrying out anti-epizootic measures, as well as prescribing a
course of anti-rabies vaccinations to victims of animal bites, timely and accurate
diagnosis is of great importance. The need for constant monitoring of the state of
natural foci of rabies and the expansion of work in recent years on oral vaccination of
wild carnivores require the improvement of express methods for isolating and
indicating the virus. The investigation of hydrophobia of animals in different areas of
the republic which investigated at Uzbekistan scientific investigation of Veterinary
Institute. The results of this during the last years shows that spreading of this disease
among agricultural animals and also plays a great role of wild raft toxic animals as
foxes, jackals and wolfs, and also in other wild types animals. For the sake of that
hydrophobia of domestic animals are often infected in country-side, especially during

pasturable period.

The speed of spreading virus of hydrophobia into central nervous system from
the bits determines pathogenesis of disease and affectivity of treating and prophylaxis.

Last times in literatures we came across different opinions about the question [1, 10].

We studied the time of penetration of virus of hydrophobia into central nervous

system on the base of location of tamp on the body of different types animals.

Materials and methods. In the course of the work, comparative tests of the "gold
standard" in the diagnosis of rabies were carried out - a method of biological testing on
white mice, followed by a study of IPA and ELISA.

Legislative acts regulate different methods of laboratory diagnosis of rabies: the
method of fluorescent antibodies (IPA), the method of isolation of the rabies virus in
the culture of cells of the mouse neuroblastoma CCL-131 (or neuromas of the Gasser
node of the rat - NGUK-1), a biological test on white mice, the method of enzyme
immunoassay (ELISA), the reaction of diffusion precipitation (RDP). The
effectiveness of anti-epizootic measures and the success of emergency vaccine
prophylaxis largely depends on the timely and accurate identification of the causative

agent of the disease [6], therefore, in some cases, it is critically important to be able to
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identify the rabies virus in the test material as soon as possible. At the moment, the
"gold standard" in the diagnosis of rabies infection is the method of setting a biological
test on white mice with the subsequent study of the IPA [12], although this approach
Is not without significant drawbacks - the duration of the analysis is up to 30 days (a
negative diagnosis can be given only after 30 days of observation, provided); To study
the results of the IPA, high qualification of a specialist is necessary; to conduct a study,

It is necessary to have a vivarium.

Improvement of laboratory diagnostics of anti-rabid infection in the territory of
Uzbekistan despite the rapid development of molecular genetic methods for diagnosing
infectious diseases, at the time of the beginning of the work presented in the territory
of the republic there were no standardized sets of reagents that allow identifying rabies
by setting UP RT-PCR in real-time [4, 5].

Results. An analytical review of modern methods of laboratory diagnosis of
rabies, as well as the results of its own research, indicate the high sensitivity and
specificity of such express methods for identifying the causative agent of rabies, as a
method for detecting the rabies virus antigen by labeled Fluorescein isothiocyanate
anti-rabies antibodies, with the formation of characteristic luminous complexes-
inclusions detected in the field of view of a luminescent microscope, which will

provide early diagnosing rabies and in turn reducing people’s risk of disease.

In the last 10 years, 1787 samples of material from animals suspected of rabies
have been examined using complex diagnostics, i.e. luminescence microscopy
methods, as well as bioassay on mice. At the same time, the rabies virus was detected
in 157 samples. Of the total number, 10 isolates of the street rabies virus from different
species of animals living in various natural and climatic zones of Uzbekistan were

selected for further study.
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Table 1
The results of the isolation of the rabies virus from wild carnivores and

rodents settled in different natural zones of Uzbekistan.

Natural-landscaped areas in thickets Total
Animals Foothi | Steppe | Forests Irrigation | Samples Virus
No I with reeds | zones examined | isolated
1 | Fox 9 7 6 1 75 23
2 | Jackal - - 5 - 25 5
3 Wolf 2 1 1 9 4
4 Korsak 1 1 2 1 20 5
5 | Muskrat - - 1 - 20 1
6 | Yellow ground | 2 7 - - 174 9
squirrel
7 | Red eastern gerbil | - 1 - - 75 1
8 | Grebenchuk gerbil | - 1 - - 75 1
9 | Grayrat 3 15 11 - 75 29
10 | Field 2 1 - - 75 3
mouse
11 | Home mouse 7 - 1 - 100 8
12 | Bat 6 3 1 - 20 10
TOTAL: 31 24 14 2 943 62

From the data presented in the table, it can be seen that in different natural zones
of Uzbekistan, the rabies virus circulates among wild animals - often in foxes and gray
rats. In recent years, it has been established that wild animals are the main carriers of
the virus, thereby creating natural foci of rabies, i.e. especially dangerous areas for
rabies. Isolation of the rabies virus from rodents, in particular, from gray rats living in
livestock buildings, and yards, indicate that they are the main potential source of this
infection.

According to morphological, antigenic, and other indicators, the identified
isolates of the virus are assigned to the family of rhabdoviruses, the genus of lyssavirus,
and the species — of rabies virus.
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When determining the titer of the studying viruses on white mice and its
calculation according to the Reed and Mench method, high titers of 6.2-7.7 logs of
LDs0/0.03 ml were detected in isolates isolated from foxes, gray rats brought from
farms of persons of dangerous (stationary disadvantaged) rabies zones.

The experiments studied the sensitivity of white mice weighing 10- infected with
a street virus. A total of 10 isolates of the street virus were selected for the study 12 g.

The work used a 10% suspension of infected mouse brains, cooked in a sterile
physiological solution. Experimental mice were injected with suspension into the brain
at a dose of 0.03 ml intramuscularly and subcutaneously - 0.1 ml each.

Strain LM-5301 is isolated from the brain of a stray dog (three passages on mice);
strain C-5302 is isolated from the brain of a clinically healthy dog (four passages on
mice); strain L-5271 is isolated from the brain of a fox (two passages on mice); strain
L-5295 isolated from the brain of a fox (two passages on mice); strain L-5375 isolated
from the brain of a fox (three passages on mice); strain SH-5297 isolated from the brain
of a jackal (three passages on mice); strain SH-5299 isolated from the brain of a jackal
(two passages on mice); strain SK-5210 isolated from the brain of a gray rat (three
passages on mice); strain SK-5231 was isolated from the brain of a gray rat (three
passages on mice).

Studies to identify the sensitivity of white mice to infection with the street rabies
virus by various methods are presented in Table 2.

From the data given in the table, it can be seen that when infected with the rabies
virus, the duration of the incubation period of the disease in mice and the infectious
titer of the virus depend on the method of inoculation.

In this experiment, white mice were relatively highly sensitive when they were
infected intracerebrally.

The results of the studies conducted on mice made it possible to divide the studied
isolates mainly into two groups:

(a) isolates isolated in particularly rabies-prone farms with short incubation
periods (5-10 days) and a high infectious titer (6.2-7.7 log LDs¢/0.03 ml);
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b) isolates isolated in rabies-hazardous farms with long incubation periods (11-20
days) and a low infectious titer (4.0-4.1 log LDs(/0.03 ml);

c) isolates isolated in less rabies-prone farms with long incubation periods (17-25
days) and low infectious titer (4.0-4.1 log LDs0/0.03 ml).

Table 2
Sensitivity of white mice to infection with the street rabies virus by various
methods
Isolates Incubation period(days) | Duration of illness Virus titer log LDs0/0.03
virus ml

To the brain
Into a muscle
Subcutaneous
To the brain
Into a muscle
Subcutaneous
To the brain
Into a muscle
Subcutaneous

Isolates isolated in farms especially dangerous for rabies

C-5301 8-9 12-13 | 14-16 | 1-2 1-2 1-2 6,2 4,5 3,0

C-5302 6-7 9-11 12-13 | 1-2 1-2 1-2 7,5 5,5 3,5

L-5295 5-6 8-9 10-11 | 1-2 1-2 1-2 7,7 6,0 4,0

CK-5210 | 8-10 13-14 | 21-25 |1-3 2-3 2-3 6,5 3,5 3,0

Isolates from rabies hazardous farms

C-5302 18-20 | 21-24 | 25-26 |1-2 1-2 1-2 4,3 2,3 1,2

S-5297 11-13 | 15-17 |16-20 |1-2 1-2 1-2 53 3,0 2,0

S-5299 12-14 | 16-18 | 17-23 |1-2 1-3 2-3 4,2 3,0 1,2

Isolates isolated from farms less susceptible to rabies

C-5702 22-25 28-30 |0 1-2 1-2 |0 4,0 2,0 0
L-5375 20-22 24-25 |0 1-2 1-2 |0 4,1 2,1 0
CK-5231 | 17-18 21-24 |0 1-2 2-3 |0 4,0 2,0 0
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Based on the studies, it can be said that isolates isolated from carnivores and
rodents living in natural foci of rabies, i.e., isolated from especially dangerous rabies
farms, are relatively highly pathogenic for guinea pigs and white mice with different
methods of infection.

Of the 10 field isolates of the rabies virus isolated from dogs, foxes, and gray rats
studied, 4 isolates showed great pathogenicity to white mice and 3 isolates to guinea
pigs.

Thus, a comparative study of the pathogenic activity of the street rabies virus for
guinea pigs and white mice isolated from wild animals made it possible to divide the
studied isolates into three groups of rabies virus strains:

1. high-level isolates isolated on the territory of especially dangerous rabies
farms.

2. active isolates isolated in the territory of rabies-prone farms.

3. weakly active isolates isolated in the territory of less dangerous rabies
farms.

The scientific work carried out showed that foxes are currently the main natural
focal sources of infection, and gray rats are carriers of the rabies virus. The intensity
and seasonality of the epizootic process among farm and domestic animals is primarily
related to the ecology of wild carnivores. A number of issues related to this disease
have not yet been sufficiently deciphered, and of particular importance among them is
the improvement of preventive measures due to the spread of rabies among wild
carnivores.

We had six series of experiments on 36 foxes, 36 dogs, 36 jackals, 60 white mice,
36 rabbits, 48 domestic mice and 48 grey rats.

For infecting all experienced animals was used epizootic stamp (S-33) on rabbits
of street virus of hydrophobia, singled out from sick with hydrophobia jackals with
titre 6,0-6,6 LDsg/0,03 ml.

According the diagram of experiment we have done preparations from tissue of

fox, we came from central nervous system of dead experienced animals. Besides those,

https://t.me/goldenbrain_journal Multidisciplinary Scientific Journal February, 2024 | 135



https://t.me/goldenbrain_journal

GOLDEN BRAIN ISSN: 2181-4120 VOLUME 2 | ISSUE 4 | 2024

we bio tested 6 white mice, infecting their brains with 0,03 ml of 10% virus containing
suspension, prepared from tissues of mice of brain. On the results of that we noticed
the virus with which infected the hip of the dogs can be discovered in 24 h, on the fox
—in 24-48 h, on jackals — 48 h, and then the virus may be discovered in brains in seven,
eight, nine days.

On the second type of experience on 16 foxes, dogs and jackals which was led
10% virus containing suspension of rabbit brain with the size of 3 ml physiological
solution which was led into two points of chewing tissue in one time. Experience on
the base of described method as it is given on page 2 on the results of investigation was
fixed that the virus on the dogs was determined it was revealed 12 days after infection,
in brain — after 6 days. But we couldn’t find out infected tissue after 24 h. and on the
foxes virus was discovered till 24 h., in brain — till 7 days. After infecting jackals with
virus of hydrophobia was discovered till 24 h., in brain — till 8 days.

During the third experience we used 30 white mice and 18 rabbits. We infected
those animals with 10% virus containing suspension of rabbit brains on physiological
solution, under the skin of tip of the nose in the size: 0,03 ml on white mice, 0,2 ml on
rabbits and investigated the presence of virus hydrophobia on the base of described
methods. On the results of investigation we singled out that infected virus was kept till
12 h, in brain — till two days in white mice. But in rabbits virus of hydrophobia was
discovered in 12 h, in brain — till 3 days. In 24 hours and more time it was not available
to reveal virus in infected place of rabbits.

As it is seen on the results of the experiment virus on domestic mice was kept in
active state till 12 hours after infected, in brain can be revealed for 3 days. In 24 hours
and more period of time virus in infected muscle was not revealed. And on grey rats
can be discovered after 12 hours, in brain can be revealed of the 5™ day.

The sixth series of experiences of 30 domestic mice and 30 grey rats which were
infected with 10% virus containing suspension of rabbit brain with physiological
solution in muscles of thigh was infected with 0,1 ml and 0,5 ml and 3 of animals of
every type were dead after infecting in 12, 24, 48, 72, 96, 120, 144, 168, 192 and 216
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hours which were investigated on the base of the method in the presence of
hydrophobia virus. On the results of this we singled out that after infecting with virus
in domestic mice we discovered in 24 hours, in brain — on the 5" day. In the latest
period of time it is not available to reveal virus in infected muscles.

On the sample of hydrophobia virus of grey rats can be discovered in 12 and 24
hours after infecting, in brain — in 5-6 days. Investigation of virus in infected muscles
Is not discovered in other periods of time.

So, the experiment on white and domestic mice, grey rat, rabbits, foxes, jackals
and dogs were shown in different periods of time the revealed hydrophobia virus in
brain from infected animals, on the dependence from the place of its inoculation. At
any case in 12-48 hours virus was not available to single out of the infected place by
different methods. In brain hydrophobia virus was singled out in different periods of
time i.e. from 3 till 10 days. The results of investigation which we got have definite
clearness pathogenesis of illness in different animals on the dependence of used
methods.

The hydrophobia virus of three types were investigated on 15 karakul sheep of
both sex, the age of 1,5-2 years, dividing into 3 group, each group consisted of 5 sheep.
Sheep were bound in normal place for hydrophobia; blood serum wasn’t antibodies to
the virus of hydrophobia.

After 30days of quarantine sheep was infected 10% in brain containing virus of
hydrophobia in different isolation as S-185, L-125 and S-191, on the level of 2-3
passage.

Virus containing suspension were passed into chewing muscles of three group
sheep in the size of 2,0 ml, by 1,0 ml on each side. Infecting titre of experimented
insulations became equal from 6,5 till 7,5 Ig LDsg/0,03 Ml in infected white mice in the
size of 6-7 gr. We examined infected animals during 3 months. Results of investigation

Is given in the table 3.
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Table 3.
Pathogenesis of street virus of hydrophobia of karakul sheep

< Form of | Death
S Continuation (days) disease after
(Cl . .
o infection
o £
2 o z
> = » | E |[Period of | Clinic exertion
S = © c
= = e © . .
> % S = % | incubation
Q = B ‘— 5
< > I 1) o
= o ] o £
Z_|E | |5 |2
S-185 |72 |5 5 1 9 2 Paralysis | 11
2 12 2 Paralysis | 14
3 14 3 Paralysis | 17
4 12 2 Paralysis | 14
5 12 2 Paralysis | 14
L-125 |75 |5 5 6 8 3 Paralysis | 11
7 12 2 Paralysis | 14
8 13 2 Paralysis | 15
9 10 3 Paralysis | 13
10 9 2 Paralysis | 11
S-191 |65 |5 5 11 |0 0 - 0
12 27 3 Paralysis | 30
13 39 2 Paralysis | 31
14 |0 0 - 0
15 10 4 Paralysis | 44

It is seen from the diagram, that the incubated period of sheep, infected S-185
were from till 14 days (average 11,8), in the second group of sheep, infected insulation
L-125 during 8-13 days (average 10,4 days) and in the third group of sheep, infected
insulation S-191 27-40 days (average 35,3 days). On the results of this ten sheep

https://t.me/goldenbrain_journal Multidisciplinary Scientific Journal February, 2024

138


https://t.me/goldenbrain_journal

GOLDEN BRAIN ISSN: 2181-4120 VOLUME 2 | ISSUE 4 | 2024

infected insulation S-185 and L-125 were dead, five sheep of infected insulation S-191
three sheep were dead, which were ill after long incubated period, continuing 10-39
days, two sheep of this group were stable to infection.

Experimental infected sheep with hydrophobia virus and their illness was in
paralytic form, it was clinically appeared during 2-4 days. The main symptoms were
expressed in apathy, tremor, salivation and paralysis.

The results of infected sheep with hydrophobia virus allow us to notice that two
insulation (S-185, L-125), which were singled out in stationery bad zone, were seemed
high pathogenesis for sheep, and insulation S-191, singling out in stationary
conditionally good zone — less pathogen. These data allow us to conclude, that in the
territory Of Uzbekistan circulate stamps of street virus of hydrophobia, having different
degrees of pathogenesis in infecting different types of animals.

While investigating the accumulation of virus in brain of infected sheep with
insulation S-185, pointed out titre 5,6-6,1 1g LDsos003 ml and with insulation L-125, the
titre was 5,3-6,0 1g LDso00s ml and with stamps of hydrophobia virus S-191 the titre
was fluctuated 2,5-3,9 LDsp/0,03 M.

On the 90" day after infecting 2 not diseased sheep killed and were examined with
virological investigation. Hydrophobia virus in brain of those sheep by means of bio
testing method and MFA was not discovered.

For investigation of pathogenesis of stamps of street virus of hydrophobia of
donkeys were experimented on 24 donkeys with age of 1,5-2 years old. The donkeys
were bound from stationery good into having hydrophobia zone, before infecting they
were in quarantine for 45 days. In blood serum slavish imitation of antibody was
absent. For infecting donkeys we used 10% tissue brain of white mice, infected by
insulation of hydrophobia virus — S-185, L-122, S-191, L-125.

Experimented donkeys virus containing suspension, in one group we operated into
chewing muscle and in others (12 donkeys) — under the skin of neck is each side in the
size of 2,5 ml which consisted of 5,0 ml. The infected donkeys were controlled during

three months. The results of infecting are given in table 4.
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It is seen on the diagram 2 that the donkeys, infected inner muscle insulation of
hydrophobia virus S-185 and L-125 were ill and dead. Incubated period of illness was
12-19 days (average — 15,5 days). The donkeys after infecting under the skin with those
stamps they were ill and dead. In this case incubated period in both cases consisted of
18-25 days (average — 21,2).Clinical features of infected donkeys were observed during
2-3 days.

Table 4.
Pathogenesis of stamps of street virus of hydrophobia of donkeys

in different ways of infecting

Insulator Titre of virus | Infection of inner muscle Infection of under skin
virus 19
) Infected and | Incubated Infected and | Incubated

hydrophobia | LDso/0,03 ml
Palo of | period (days) | Palo of | period (days)
animals animals

S-185 7,0 3/3 12-17 3/3 18-23

L-125 7.3 3/3 14-19 3/3 19-35

S-191 6,5 3/2 29-39 3/1 41

L-122 55 3/1 45 3/0 0

Three donkeys were infected inner muscle insulation S-191, from which two were
dead. Incubated period lasted 29-39 days (average 34 days). In infecting under the skin
with the same stamps one of three was ill, incubated period lasted 41 days. IlIness lasted
for 2-4 days. From three donkeys which were infected inner muscle stamps L-122, only
one was dead. Incubated period was 45 days. Iliness lasted for 5 days. To stamps L-
122, donkeys which were infected under the skin seemedstable and during 90 days

control animals were not ill.
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Accumulation of virus in brain of donkeys, infected inner muscle insulation S-
185 and L-125 was high and its titre was 5,0-5,5 Ig LDsg/0,03 ml, and in brain of donkeys
infected with these insulation under the skin, titre of virus was 3,0-4,1 Ig LDsg003 ml.

Titre of virus in brain of donkeys, infected with inner muscle insulation S-191,
was 2,1-3,0 Ig LDso003 ml, in infecting with these insulation titre of virus was 0,03 ml,
1,5 1g LDsgj0,03 ml and after infecting inner muscle with insulation  L-122 titre of virus

was equal to 2,0 Ig LDso03 ml.

On the 90" day after infecting 8 donkeys which were not ill they were killed and
had to test to virological investigation of brain with the methods of using bio testing on
young muscles and MFA. We were not able to distinguish virus from brain of those

animals.

Consclusion. So, the investigated 12 insulation of hydrophobia virus, we singled
out in the territory of Uzbekistan from fox, jackal, wolf, red gopher, domestic and field
mice and bat turned out to be pathogenic for white mice and white rats at infecting in
brain, intraplacentically and hypodermically. The investigated 23 insulation of
hydrophobia virus there were also singled out from fox, jackal, wolf, domestic and
field mice, grey rat, dog and cattle and they turned out to be pathogenic for rabbits at
using it hypodermically, into muscle and abdominal cavity. There were studied 4 types
of street viruses at experimental infecting dog, sheep and donkey inner muscularly. 2
insulation of hydrophobia virus, singled out from dog and fox turned out to be highly
virulent. One of the insulations singled out from foxes, was virulent and weakly
virulent, and hypodermically infecting donkeys it turned out to be virulent. Red
gophers and eagles didn’t react on infecting, but they were bearers of the virus for a
long time.

Mentioned above wild and domestic animals, according to the results of
investigation, are potential sources of hydrophobia virus in the territory of Uzbekistan.

In conclusion above pointed investigation and experiments are given table 5.
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Table 5.
Comparative investigation of sensibleness and specification of different methods
of laboratory diagnostics of hydrophobia

Types of | All Positive results
investigated | investiga- "z Bio test MFA + bio | RDP Light
animals ted test microscope
materials

Reve- | % Reve- | % Reve- | % Reve- | % Reve- | %

aled aled aled aled aled
1.Devision of
hydrophobia: 31 23 740 | 23 740 | 23 740 | 14 475 | 11 36,0
Cattle
Small cattle 20 8 400 |8 40,0 |8 400 |5 250 | 4 20,0
Dogs 67 51 76,1 |51 76,1 |51 76,1 |33 492 | 27 40,0
Cats 13 5 384 |5 384 |5 384 |2 153 | 2 15,3
Horses 9 6 686 |6 66,6 |6 66,6 |4 444 | 3 33,3
Donkeys 16 4 250 |4 250 |4 250 |3 18,7 | 1 6,2
Wolves 21 7 333 |7 333 |7 333 |4 19,0 | 4 19,0
Foxes 20 9 46,0 |10 50,0 |10 500 |5 248 |3 15,0
Jackals 13 5 384 |5 384 |5 384 |2 153 | 2 15,3
Badgers 5 2 400 |2 400 |2 40,0 |1 20,0 |1 20,0
Animal total: | 215 120 |56,0 |121 |57,0 |121 |[570 |73 34,7 | 58 274
2.Experimental
infected: dogs | 19 19 100,0 | 19 100,0 | 19 100,0 | 12 68,4 | 11 57,9
Foxes 18 17 94,4 |18 100,0 | 18 100,0 | 10 55,5 | 6 33,3
Jackals 5 5 100,0 | 5 100,0 | 5 100,0 | 2 40,0 | 2 40,0
Grey rats 12 12 100,0 | 11 916 |12 100,0 | 7 58,3 | 5 41,6
Animal total: | 54 53 98,1 |53 98,1 |54 100,0 | 31 57,4 | 23 44,4
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