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1.0nuc HABYAJIBHOI JUCHHUILIIHA

«BETEPUHAPHA BIPYCOJIOTI'TS»

I'asny3b 3HaHb, HAPSIM MIATOTOBKH, CNIEHIAJIbHICTH, OCBITHIH CTYNiHb

["any3p 3HaHb 21 «BerepuHapHa MEeIUIIUHAY
Hampsim miaroroBku 211 «BerepuHapHa METUIINHAY
CrienianpHICTh

OCBiTHi# CTYITIHBb MaricTp

XapakTepucTHKA HABYAJIbHOI U CIUILTIHA

Bun HopmaTtusHa
3aranpHa KUIBKICTh TOAWH 150
Kinekicts kpeautiB ECTS )
KinbKicTh 3MICTOBUX MOIYJIIB 3

Kypcouii mpoekt (poboTa)
(SIKI0 € B poO0YOMY HaBYAIBHOMY

TJ1aH1)
dopma KOHTPOJIIO Ex3amen
IToxa3HUKH HABYAJIbHOI AU CHUIJIIHM 115l J€HHOI Ta 3204HO0I (JOPM HABYAHHS
neHHa popma HaBUaHHS 3a09Ha (popma HaBUAHHS
Pik miarorosku 2
Cemectp 4
Jlex1iitni 3aHATTs 30 ron.
[TpakTHuHi, cEeMIHAPChKI 3aHATTS 30 rox.
JlaGopaTopHi 3aHATTS 15 ron.
CamocriitHa poboTa 75 ron.

[HauBiTyanbHi 3aBaaHHS

KiIBKICTE THKHEBUX T'OIUH

JUIs ICHHO1 (pOopMHU HaBUAHHS:
ayIUTOPHUX Sron.
CaMOCTIiHOT poOOTH CTy/EHTa —

Sron.




2. Mera Ta 3aBAaHHA HABYAJILHOI JUCIUILIIHA

Mera. BerepuHapHa BIpYyCOJIOTiSI Taly3b HAyKd, SKa 3aMa€ThCS JIOCIHIKCHHIM
MopdoJtorii, (i310I0Tii, TEHETUKH BIpYCiB, iX posi B Kpyroo0iry pe4oBuH, y MaTOJIOTI1 JIFOIUHH,
TBapuUH 1 poCIMH. 3HaueHHs ii y ¢opMyBaHHI (DaxiBI[iB BETEPUHAPHOI MEAMIIMHU OCOOJIMBE.
Berepunapna Bipyconoris 3a0e3mnedye (QyHIAaMEHT JHiKaps BETECPHHAPHOI MEAMIIMHU SK
iH}eKIioHicTa.

3aB1aHHA 3aCBOITH

300H03H (BKJIIOYAIOUX XBOPOOU XapuOBOTO MOXOKESHHS)

- BU3HAUYATH KJIIHIYHI O3HAKH, KJIIHIYHUHN 1iepeOir, MOTeHIial Mepenadi Ta MaToreHu
MOB’sI3aH1 3 OLIUPEHUMHU 300HO3aMU;

- BH3HA4yaTH KJIiHIYHI O3HAKH, KIIHIYHUN mepedir, moTeHIlian nepeaadi ta
MaTOTEHH MOB’sA3aHl 3 XBOpPOOaMH, HI0 MAlOTh XapuyoBe MOXOJKEHHS;

- BHKOPHUCTOBYBaTH a00 MOSCHIOBATH BUKOPHUCTAHHS aKTyaJbHUX JIarHOCTHYHUX Ta
TEpaneBTHYHUX IHCTPYMEHTIB OO0 IMOIIUPEHUX 300HO3IB;

- BHKOPHUCTOBYBaTH a00 MOSCHIOBATH BUKOPHUCTAHHS aKTyaJIbHUX JIIarHOCTUYHUX
TaTEePaNeBTUYHUX THCTPYMEHTIB IIOJI0 XBOPOO, IO MAIOTh Xap4YOBE MOXOKCHHS;

- PO3YMITH BILJTUB Ta HACTIKYU MOIIMPEHUX 300HO31B Ta 3HATH, 1€ 3HAUTHU aKTyaJIbHY
iHpopmartiro;

- PO3YMITH BILJTUB Ta HACTIAKU XBOPOO, 1[0 MAIOTh XapyoBe MOXOJDKEHHS, I 3[10-
POB’s JIIOZICH Ta 3HATH, JIe 3HAUTHU aKTyaJbHY iH(OpMAaIlilo;

- PO3yMITH HOPMATUBHI IPOIEAYPH OO0 MOMIMPEHUX 300HO31B;

- PO3yMITH HOPMAaTUBHI IPOIEAYPH II0I0 XBOPOO XapUOBOTO MOXOKECHHS;

- 3HaTH, Jie 3HalTH aKTyaJlbHy 1HPOpMaIio (10 SKOro OQIUiHHOrO BETEPUHAPHOTO
JiKaps MOTPIOHO 3BEPHYTHUCS, AKIIIO BUABJICHO YH € M103pa Ha 300HO3HUMN MTATOTEH).

Y pe3yJbTaTi BUBYCHHSI HABYAJIbHOI JMCIHUILIIHA CTYCHT NOBUHEH
3HATH:
- MaTH ysBIIEHHS PO MIKpOOpraHi3aMu ( BipycH, NMpiOHM) Ta IX BIUIMB Ha JKUBI OpraHi3MH.
n1abopaTopHi Ta 1HIII METOIH JOCIIiKEHHS,
- PO3yMIHHSI OCHOBHUX MIKpOOI0OJIOTIYHUX MPUHIMMIB ((Pi3U4HI Ta XIMIYHI XapaKTEPUCTHKH,
BIpyCiB, MpIOHIB: MpOILECH peIUliKalii Ta TpaHcMicli, cxeMHu Kiacugikaiii, BUIUIEHHS Ta
imenTrdikaris),
- MaTH 3HAHHS €NiAeMIoJorii Ta maroreHesy iHQEKUid 3 BaXJIUBUMHU 30yAHMKAMH KOXHOTO
THUILY; PO3BUTOK IMYHITETY YU PE3UCTEHTHOCTI /10 iH(EKLii y TBapHH; MPOrpamMu NpodiIakTuKu
Ta OOpoTHOM, BKIIOYAIOYM BaKUWHAIlISA; KIIHIYHI O3HAKM Ta JiarHOCTHKA iH(eKii; BUOIp
JIKyBaHHS, BKIIOYAaIOUM PO3YMHE BUKOPHUCTaHHS NMPOTUMIKPOOHMX TpenapaTiB 4YM PO3BUTOK
IPOTUMIKPOOHOT PE3UCTEHTHOCTI 4Yepe3 MAaTOreH; MPOTHOCTHYHE Ta JIarHOCTHYHE 3HAYEHHS
1a00paTOPHUX UM KITTHIYHUX TECTIB.
BMITH MTOCTIHO BUKOPUCTOBYBAaTH BUBUEHHS MIKpPOOPIaHi3MiB (Hamp.: BIpyCiB, IPIOHIB) Ta ix
BIUIMBY Ha J>KUBI OpraHi3Mu. 3acTOCOBYBATH JIaDOpaTOpHI Ta 1HINI METOAM JOCHIKEHHS;
PO3YMIHHS ~ OCHOBHMX  MIKpOOIOJNOTIYHUX NpUHIUOIB  (Hamp.: ¢I3MYHl Ta  XIMI4HI
XapaKTEepUCTHKH, BIPYCiB, MpPIOHIB: MPOLIECH peIUTiKalii Ta TpaHcMicii, cxeMH Kiacudikarii,
BUUICHHS Ta 11eHTH(]iKallisl), 3HAaHHS emieMioiorii Ta naToreHe3y iH(EKUid 3 BaXJIMBUMHU



30yTHUKaMH KOXXHOTO THWITY; KJIIHIYHI O3HAKW Ta JlarHOCTUKA iHQEKIi; BUOIp JIKyBaHHS,
BKJIIOUAIOYU pO3yMHE BUKOPUCTaHHS MPOTHUMIKPOOHMX TpenapaTiB YU PO3BUTOK
MPOTUMIKPOOHOT PE3UCTEHTHOCTI 4Yepe3 MAaTOreH; MPOTHOCTHUYHE Ta TIarHOCTHYHE 3HAYCHHS
1ab0paTOPHUX UM KIIIHIYHHUX TECTIB.



1. Tlporpama HaBYAJBLHOI TUCUMILTIHI
Test 1. Determinate viruses at the pathological material

Top of lecture 1. Introduction at the veterinary virology.

Introduction to virology. The opening and history of the study of viruses. The formation of
virology as a fundamental biological science. The spread of viruses in nature. The nature and
origin of the viruses. Indigenous differences in viruses from other pathogens. The role of viruses
in the infectious pathology of animals, plants and humans.

Top of lecture 2. The chemical structure and ultra structure of viruses.

Virion. Shape and size of virions. Ultrastructure of viruses (genom, capside, nucleocapside,
nucleoid, supercapside). Types of simmetria of viruses. Nucleid acids of viruses. Structural
property of viruses nucleic acid: one- and two-chain, lined, fragmented, disconnected, bring, plus
- filamentous, minus-filamentous. Function of viruses nucleic acid. Viruses proteins.

Top of lecture 3. Taxonomy of viruses.

The principles of taxonomy viruses, criteria of modern taxonomy viruses. Short
characteristic of modern taxonomy viruses of vertebrales, non-vertebrales, plant, fungy, bacteria.
The nomenclature of viruses

Top of lecture 4. Genetic of viruses. Reproduction and cultivate of viruses.

Genetic of viruses. Structura of viruses genome. Characteristic of structure genome and
mechanism of realize genetic information at the viruses and eucariotes. Genotype and fenotyp of
viruses. Viruses population and its genofond. Genetic Heterogeneity of viruses populations.
"Stam", "type", ("serotype"), "variant”, "klon". Methods of viruses selection. Mutation and its
mechanism at the viruses. Spontaneous and inducted mutation. Relations of viruses on the
genetic and non-genetic levels. Reproduction viruses at the sensitive cells. The characteristic of
process adsorbtion, penetrated and declosed ov viruses. Transcription of different type viruses
genome. Translation of viruses iIRNA. Synthesis and modification of viruses proteines.
Replication of viruses nucleic acids. Formation of viriones. Mechanism of close of viruses out
cell. Defected viruses.

Top of lecture 5. Pathogenesis of viruses infection. Antivirus immunity. Specific
biological drugs, tests. Antivirus drugs.

The way of penetrated viruses at the organism. Mechanism of spread viruses at the
organism. Tropism of viruses. Characteristic of viruses infection at the cell’s level: autonome,
integrated, producted, abortion, acute, chronic, lytic, non-lytic. Characteristic of viruses infection
at the organism’s level: generalisated, fire, acute, chronic, abortion, lanetce. Mechanism of
cytopathogenic action of viruses. Antiviruses immunity. Antigenic structure of viruses.
Characteristic of viruses antigens. Mechanism of humoral and cell antiviral immunity.
Interferon, inhibitor, theres property & mechanism synthesis of their antiviral action. The role of
inflammation, hypertermia at the antiviral imunnity. Immunity as united process of relation
between cell & humoral factors, total physiological reaction of organism. Immunopathology of
viruses infection. Immunostimulation and immunocorrection of viruses infection. Specific
biological drug. Classification and types of antivirusus vaccine (inactivated, live, heterological,
unitevirion, subunit, synthesis). The principles of construction, production and controle of the
antiviral vaccines. hyperimmune serum, specific immunoglobulines at the prophylaxy of animal
viral infection.

Test 2: DNA-content viruses. Viruses cultivation at the lab



Top of lecture 6. Family Herpesviridae & Family Poxviridae.

Taxonomy and characteristic of the family. Pathogens of Aujeszky disease, infection
rinotracheit of cattle, rinopneumonia of horse, malignum catarrhally fever of cattle, Marek
disease, infection larynx and tracheitis of birds. Family Poxviridae. Taxonomy and characteristic
of the family. Pathogens of the pox of sheep, birds, pigs, cows; mixomathoses and fibromatoses
of rabbit, paravaxcine of cattle and contagiose pustule dermatitis.

Top of lecture 7. Family Adenoviridae. Family Parvoviridae.

Adenovirus at the cattle, horse, pathogen of infection dog’s hepatits and fox encephalites,
adenoviruses of sheep and goat, pigs, birds. Family Parvoviridae. Taxonomy and characteristic
of the family. Pathogens of the parvoviral infection of dogs, cats panleucopenia, parvoviral
infection of pigs parvoviral infection of cattle, mink enteritis, enteritis of geese and Aleutian
mink.

Top of lecture 8. Families Asfarviridae & Iridoviridae.
Taxonomy and characteristic of the family. Pathogens of the African plaque of pig.

Test 3. RNA-content viruses. Methods of viruses determination

Top of lecture 9. Family Flaviviridae & Family Reoviridae.

Taxonomy and characteristic of the family. Pathogens of the classic plaque of pig, viruses
diarrhea of cattle. Family Reoviridae. Taxonomy and characteristic of the family. Rotaviruses
infection of cattle, pigs, African plaque of horse.

Top of lecture 10. Family Coronaviridae.

Taxonomy and characteristic of the family. Pathogens of the transmissive gastroenteritis of
pigs, neonatal diarrhea of calves, infection bronchitis of birds.

Top of lecture 11. Family Orthomyxoviridae & Family Paramyxoviridae.

Taxonomy and characteristic of the family. Pathogens of the influence, Newcastle disease
of birds and plaque of the carnivores.

Top of lecture 12. Family Rhabdoviridae.
Taxonomy and characteristic of the family. Pathogens of the rabies.

Top of lecture 13. Family Picornaviridae & Family Retroviridae.

Taxonomy and characteristic of the family. Pathogens of the murrain, vesicles disease of
pigs, Teschen disease. Viruses hepatitis of ducklings. Pathogens of the infection anemia of horse,
leucosis of cattle.

Top of lecture 14. Family Bunijaviridae & Family Arenaviridae.
Taxonomy and characteristic of the family.

Top of lecture 15. Priones.
Taxonomy and characteristic of the family.



4. Structura of educational discipline

KinpkicTs rogun
JICHHA (opma 3aouHa popma
HasBu 3MiCTOBUX | yCBO y TOMY 4HuCIIi yc y TOMY 4HUCII
MOJYJIB 1 TeM ro |n|mp|xa|ifcp.|BO|nm|x|i]ec
a H TOo a H
6 | n 6 | 1
1 2 3|14 |5|6| 7 8 1911|111
0O(1]|2]3
Test 1. Determinate viruses at the pathological material
Tema 1. 13 212 |2 7 |-
Introduction at the
veterinary virology
Tema 2. The 10 2|2 6 |-
chemical structure
and ultra structure
of viruses
Tema 3. Taxonomy | 13 212 |2 7 |-
of viruses
Tema 4. Genetic of | 10 2|2 6 |-
viruses.
Reproduction and
cultivate of viruses
Tema 5. 13 212 2 7 -
Pathogenesis of
viruses infection.
Antivirus
immunity. Specific
biological drugs,
tests. Antivirus
drugs.
Total for test 1 59 110 |6 33| -
0
Test 2: DNA-content viruses. Viruses cultivation at the lab
Tema 1. Family 10 2 |2 6 |-
Herpesviridae &
Family Poxviridae
Tema 2. Family 13 212 |2 7 |-
Adenoviridae.
Family
Parvoviridae
Tema 3. Families 10 2|2 6 |-
Asfarviridae &
Iridoviridae
Total for test 2 33 6 | 6 2 19 | -
RNA-content viruses. Methods of viruses determination
Tema 1. Family 12 2|2 2 6 |-
Flaviviridae &
Family
Reoviridae.
Tema 2.Family 9 2 |2 5 |-
Coronaviridae
Tema 3. Family 13 2 |2 3 6 |-
Orthomyxovirida
e & Family
Paramyxoviridae
Tema 4. Family 10 2 |2 6 |-
Rhabdoviridae
Tema 5. Family 6 2 |2 2 -
Picornaviridae




Tema 6. Family 4 2 |2

Retroviridae

Tema 7. Family 4 212

Bunijaviridae &

Family

Arenaviridae.

Priones

Total for test 3 58 1|14 |7 2
4 3

Total | 150 |3 |30 |1 7

0 5 5

/o

3MICT 3AHATH

K-1p
TOOWH

Test 1. determinate viruses at the pathological material

Introduction at the veterinary virology

The chemical structure and ultra structure of viruses

Taxonomy of viruses

Genetic of viruses. Reproduction and cultivate of viruses

gl [ A |WIN|F

Pathogenesis of viruses infection. Antivirus immunity. Specific
biological drugs, tests. Antivirus drugs

N (NININIDN

Test 2: DNA-content viruses. Viruses cultivation at the lab

Family Herpesviridae. Taxonomy and characteristic of the family.
Pathogens of Aujeszky disease, infection rinotracheit of cattle,
rinopneumonia of horse, malignum catarrhally fever of cattle, Marek
disease, infection larynx and tracheitis of birds. Family Poxviridae.
Taxonomy and characteristic of the family. Pathogens of the pox of
sheep, birds, pigs, cows; mixomathoses and fibromatoses of rabbit,
paravaxcine of cattle and contagiose pustule dermatitis.

Family Adenoviridae. Adenovirus at the cattle, horse, pathogen of
infection dog’s hepatits and fox encephalites, adenoviruses of sheep
and goat, pigs, birds. Family Parvoviridae. Taxonomy and
characteristic of the family. Pathogens of the parvoviral infection of
dogs, cats panleucopenia, parvoviral infection of pigs parvoviral
infection of cattle, mink enteritis, enteritis of geese and Aleutian mink.

Families Asfarviridae & Iridoviridae. Taxonomy and characteristic of
the family. Pathogens of the African plaque of pig.

Test 3. RNA-content viruses. Methods of viruses determination

Family Flaviviridae. Taxonomy and characteristic of the family.
Pathogens of the classic plaque of pig, viruses diarrhea of cattle.
Family Reoviridae. Taxonomy and characteristic of the family.
Rotaviruses infection of cattle, pigs, African plaque of horse

10

Family Coronaviridae. Taxonomy and characteristic of the family.
Pathogens of the transmissive gastroenteritis of pigs, neonatal diarrhea
of calves, infection bronchitis of birds.

11

Family Orthomyxoviridae. Family Paramyxoviridae. Taxonomy and
characteristic of the family. Pathogens of the influence, Newcastle




disease of birds and plaque of the carnivores

Family Rhabdoviridae. Taxonomy and characteristic of the family.

12 Pathogens of the rabies 2
Family Picornaviridae. Taxonomy and characteristic of the family.
13 Pathogens of the murrain, vesicles disease of pigs, Teschen disease. 2
Viruses hepatitis of ducklings
14 Family Retroviridae. Taxonomy and characteristic of the family. 5
Pathogens of the infection anemia of horse, leucosis of cattle
Family Bunijaviridae. Family Arenaviridae. Priones. Taxonomy and
15 . i 2
characteristic of the family
Bcevozo 30
6. TeMu NPAaKTUYHHUX 3AHATH
No Ha3Ba remu KinbkicTh
3/ TOIAH
1 | Safety rules and work with virus content materials. Equipment 2
virology laboratory. Bacterial filters, filtration equipment
2 | Sampling, transportation and primary processing of pathological 2
material for virological study
3 | Fluorescent microscopy in virology. Types of construction schematic 2
diagram fluorescent microscope technique of flyuorohromation drugs
4 | Use of laboratory animals in virology. Development of methods for 2
infection of laboratory animals by the virus content material
5 | Electron microscopic study of viruses. The design of EM, making 2
preparations for EM, method of staining
6 | Module 1. Indication of viruses in pathological material. 2
7 | Cooking utensils, salt and nutrient media for culturing cell culture 2
8 | Titration of virus 2
11 | Module 2. DNA-content viruses. Cultivation of viruses in vitro 2
9 | Hemagglutination viruses. Study methods staging RHA. The 2
development of serological methods for diagnosis of viral diseases.
Setting RDHA. RHAD and RDHA.
10 | Complement fixation test (CFT). Definitions and types of FMD virus 2
variants using RPR
12 | Immunosorbent assay (ELISA). Application of ELISA in laboratory 2
practice. Study of standard diagnostics are used in veterinary medicine
13 | Molecular genetic methods in virology (PCR) 2
14 | Neutralization reaction. Methods of Production. Identification and 9
determination of virus titer antibodies by RN
15 | Module 3. RNA-content viruses. Methods of virus identification 2
Total 30
7. JlJabopaTopHi 3aHSTTsI, X Ha3Ba 1 0OCAT y TOMHAX
Ne 3MICT 3AHSITh K-to
/11 TOOUH
1 Detection of viruses using a light microscope. Detection of elementary 5
cells, viral inclusions-cells
5 Primary cell cultures. Learning methods for primary cell cultures by 5

trypsynization




3 Interweave cell culture. Study methods to maintain these cells in the 9
laboratory
4 Cultivation of viruses in cell cultures. Study methods of infection of 9
cell cultures, revealing cito-pathogen of viruses into cells.
5 Cultivation of viruses in chicken embryos developing countries. 9
Assimilation techniques infection CE. Signs of viral replication in OM.
6 Autopsy CE, selection of virus content material. Neutralization CE 3
7 Reaction diffusion precipitation in agar gel (PRD). 2
Total 15
8. Independent work
Ne 3MICT 3AHSITD Koo
/1 TOJIUH
1 Major periods of Virology 7
2 The contribution of domestic scientists in veterinary virology 6
3 Structural organization of virions 7
4 Biophysical properties of viruses 6
5 Resistant viruses in the environment 7
6 Genetic and non-genetic forms of interaction in virus 6
7 Ecology of viruses /
8 Classification of viral infection on the level of the organism, cells 6
9 Evolution of viruses 6
10 Interferons 3)
11 DNA - vaccines. Immunomodulators 6
12 Means chemoprophylaxis of viral diseases 6
total 75

9. Independent work «Veterinary Virology"
Independent work Nel.

Top: Major periods of Virology.
Task:
1. To lay out the scheme of the basic periods of the formation of virology.
2. To name the most significant achievements in the study of viruses in the period "Study of
viruses at the level of the organism".
Literature:
1. Kaninina O.C., INanikap L.I., Ckubinpkuii B.I'. Berepunapha Bipycoustoris . M.JIbBiB
2004p., 426 ¢
2. IManikap LI., Ckubinpkuii B.I'., Kaninina O.C. [IpakTukym 3 BeTepUHApHOI BipycOJIOTIi. —
Cymu: Ko3zanpkuit Ban, 1997. — 236 c.
Form of results:

Presentation at the format ppt. Font 14 pt, interline interval — 1.5. number of slides — 10.
Criteria of Points: Maximum Points is 8.

No Elements of task Criteria point
1 | Scheme of basic periods of virology | The type of scheme corresponds to the structure 4
formation of the material, covers all constituent elements,

correct names, describes the characteristics of
each element

2 | Chronological table of the most | The type of table corresponds to the structure of 4




significant achievements in the study | the material, covers all constituent elements,
of viruses in the period of "Study of | correct names, describes the characteristics of
viruses at the level of the organism™. | each element

Independent work Ne2.

Top: The contribution of domestic scientists in veterinary virology.

Task:
1. To create a chronological table of discoveries of domestic scientists in virology.

2. Find on the Internet images of domestic virologists.

Literature:
1. Kaminina O.C., [1anikap LI., Ckubiupkuii B.I'. Betepunapna Bipycosoris . M.JIbBiB

2004p., 426 c

2. [Tanikap LI., Ckubinpkuii B.I'., Kaninina O.C. [Ipaktukym 3 BeTepuHapHOi BipycoJIorii. —
Cymu: Kozanpkuii Ban, 1997. — 236 c.
Form of results:

Presentation at the format ppt. Font 14 pt, interline interval — 1.5. number of slides — 10.
Criteria of Points: Maximum Points is 8.

No Elements of task Criteria Points
1 | Chronological table of | The type of table corresponds to the structure of 4
discoveries of domestic | the material, covers all constituent elements,
virologists correct names, describes the characteristics of
each element
2 Domestic Virologists An image has been found for all of the items 4
listed, and each image is signed

Independent work Ne3.
Top: Structural organization of virions.
Task:
1. To draw up a scheme for the structuring of virions.

2. Find virion images with cubic and spiral symmetry on the Internet.

Literature:
1. Kaminina O.C., INanikap L.I., Cku6Ginpkuii B.I'. Berepunapna Bipycosnoris . M.JIbBiB
2004p., 426 ¢

2. Tlamikap L.I., Cxkubinpkmii B.I'., Kaninina O.C. [Ipaktukym 3 BeTepHHAPHOI BipyCOJIOTi1.
— Cymu: Kozaupkuii Ban, 1997. — 236 c.
Form of results:

Presentation at the format ppt. Font 14 pt, interline interval — 1.5. number of slides — 10.

Criteria of Points: Maximum Points is 9.

No Elements of task Criteria Points
1 | Scheme  of structural | The type of scheme corresponds to the structure of 5
organization of virions. the material, covers all constituent elements,

correct names, describes the characteristics of
each element
2 | Virions with cubic and | An image has been found for all of the items 4




| spiral symmetry. | listed, and each image is signed

Independent work Ne4.

Top: Biophysical properties of viruses.
Task:
1. Create a schema of the biophysical properties of viruses.

2. To represent coefficients of sedimentation and floating density of vertebral viruses in the form
of a table.
Literature:

1. Kaminina O.C., INanikap L.I., Ckubinpkuii B.I'. Berepunapna Bipycouoris . M.JIbBiB
2004p., 426 c.

2. [Manikap LI., Ckubinpkuit B.I'., Kaniaina O.C. [IpakTukym 3 BETepUHAPHOI BipyCOJIOTiI. —
Cymu: Ko3zaupbkuii Bai, 1997. — 236 c.
Form of results:

Presentation at the format ppt. Font 14 pt, interline interval — 1.5. number of slides — 10.
Criteria of Points: Maximum Points is 8.

Ne Elements of task Criteria Points
1 | Scheme of biophysical properties of | The type of scheme corresponds to the structure 4
viruses of the material, covers all constituent elements,

correct names, describes the characteristics of
each element

2 | Coefficients of sedimentation and | The type of scheme corresponds to the structure 4
floating density of vertebrate viruses | of the material, covers all constituent elements,
correct names, describes the characteristics of
each element

Independent work NeS.

Top: Resistant viruses in the environment.
Task:
1. Classify viruses for resistance in the environment.

2. Find on the Internet data about the stability of viruses in the environment objects.
Literature:

1. Kaninina O.C., ITanikap L.I., Ckubinpkuii B.I'. Berepunapha Bipycosnoris . M.JIbBiB
2004p., 426 ¢

2. Ianikap LI., Ckubinpkuii B.I'., Kaninina O.C. [IpakTukym 3 BeTeprHapHOI BipycOJIOTii. —
Cymu: Ko3zanpkuit Ban, 1997. — 236 c.
Form of results:

Presentation at the format ppt. Font 14 pt, interline interval — 1.5. number of slides — 10.
Criteria of Points: Maximum Points is 8.

Ne Elements of task Criteria Points
1 | Classification of viruses for | The type of scheme corresponds to the structure 4
environmental sustainability of the material, covers all constituent elements,

correct names, describes the characteristics of
each element

2 Data on the resistance of viruses in | The type of scheme corresponds to the structure 4




environmental objects of the material, covers all constituent elements,
correct names, describes the characteristics of
each element

Independent work Ne6.

Top: Genetic and non-genetic forms of interaction in virus.
Task:
1. Characterize the genetic forms of the interaction of viruses.

2. Characterize the non-genetic forms of interaction of viruses.

3. To construct a system of classification of genetic and non-genetic forms of interaction in
viruses using schematic diagrams.

Literature:
1. Kaminina O.C., Ilanikap LI., Ckubinpkuii B.I'. Berepunapna Bipycosoris . M.JIbBiB
2004p., 521 c.
2. Manikap LI., Ckubinpkuit B.I'., Kaminiaa O.C. IIpakTHKyM 3 BETepUHAPHOI BipyCOJIOT].

— Cymu: Koszaupkuii Ban, 1997. — 236 c.
Form of results:

Presentation at the format ppt. Font 14 pt, interline interval — 1.5. number of slides — 10.
Criteria of Points: Maximum Points is 9.

Ne Elements of task Criteria Points

1 Genetic forms of virus interaction Schema content the component, its names and 3
characteristic

2 Non-Genetic  forms  of  virus | Schema content the component, its names and 3
interaction characteristic

Schematic diagram of classification | The type of scheme corresponds to the structure 3
of genetic and non-genetic forms of | of the material, covers all constituent elements,
interaction in viruses correct names, describes the characteristics of
each element

Independent work Ne7.

Top: Ecology of viruses.
Task:
1. Create a schema of way transfer viruses.

2. Create a schema on the topic: “Role of Arthropods at the ecology of viruses”
Literature:

1. Kaninina O.C., ITanikap L.1., Ckubinpkuii B.I'. Berepunapna Bipycosoris . M.JIbBiB
2004p., 426 c.

2. [Manikap LI., Ckubinpkuit B.I'., Kaniriga O.C. [TpakTHKyM 3 BETepUHAPHOI BipyCOJIOTIi. —
Cymu: Kozanpkuii Ban, 1997. — 236 c.
Form of results:

Presentation at the format ppt. Font 14 pt, interline interval — 1.5. number of slides — 10.
Criteria of Points: Maximum Points is 9.

No Elements of task Criteria Points

1 | schema of way transfer viruses The type of scheme corresponds to the structure 5
of the material, covers all constituent elements,




correct names, describes the characteristics of
each element
2 Role of Arthropods at the ecology of | The type of referat corresponds to the structure 4
viruses of the material, covers all constituent elements,
correct names, describes the characteristics of
each element
Independent work Ne8.
Top: Classification of viral infection on the level of the organism, cells.
Task:

Criteria of Points: Maximum Points is 8.

1. Classificated the viral infection at the level of organism.
2. Classificated the viral infection at the level of cell.

Literature:

1. Kaminina O.C., [1anikap L.I., Ckubiupkuii B.I'. Betepunapna Bipycosioris . Mm.JIbBiB

2004p., 521 c.

2. Cropun B.H., benoycosa P.B., ®omuna H.B. /luarnoctuka BUpyCHBIX 00Je3HEH
*UBOTHBIX: CripaBouHuk. — M.: Arponpomusaar, 1991. — 528 c.
Form of results:

Presentation at the format ppt. Font 14 pt, interline interval — 1.5. number of slides — 10.

Ne Elements of task Criteria Points
1 | Schema of classification of the viral | The type of scheme corresponds to the structure 4
infection at the level of organism of the material, covers all constituent elements,
correct names, describes the characteristics of
each element
2 | Schema of classification of the viral | The type of scheme corresponds to the structure 4

infection at the level of cell

of the material, covers all constituent elements,
correct names, describes the characteristics of
each element

Independent work Ne9.

Top: Evolution of viruses.
Task:

1. Classificated the anthropogenic factors, which acted on the ecology viruses.

2. Created the presentation on the topic: “Role of host genotype at the ecology viruses”.

Criteria of Points: Maximum Points is 8.

Literature:

1. Kaminina O.C., INanikap L.I., Cku6Ginpkuii B.I'. Berepunapha Bipycosnoris . M.JIbBiB

2004p., 521 c.

2. Cropun B.H., benoycosa P.B., ®omuna H.B. /luarnoctuka BUpycHBIX O0sie3HEH
KUBOTHBIX: CripaBouHUK. — M.: Arponpomusaar, 1991. — 528 c.
Form of results:

Presentation at the format ppt. Font 14 pt, interline interval — 1.5. number of slides — 10.

Elements of task

Criteria

Points

Schema of classification of the
anthropogenic factors, which acted
on the ecology viruses

The type of scheme corresponds to the structure
of the material, covers all constituent elements,
correct names, describes the characteristics of
each element

4




2 Role of host genotype at the ecology | Tun  pedepatuBHOi  poboTH  BigmoBinae 4
viruses CTPYKTYpl Martepiaiay, OXOIUTIOE BCi CKJIaIOBI
CJIICMCHTHU, HpaBI/IJ'II)Hi Ha3BH, HaABOAUTHCS
XapaKTePUCTHUKA KOXKHOTO eneMeHTy The type of
scheme corresponds to the structure of the
material, covers all constituent elements, correct
names, describes the characteristics of each
element

Independent work Nel0.

Top: Interferons.

Task:

1. Create the schema of synthesis of interferon at the cell.

2. Create the schema of molecular mechanism of the act interferon.

Literature:
1. Kaninina O.C., [Tanikap LI1., Ckubinpkuii B.I'. Berepunapna Bipycosoris . M.JIbBiB
2004p., 521 c.
2. Cropun B.H., benoycosa P.B., ®omuna H.B. /luarnoctuka BUpyCHBIX 00Je3HEH
*KUBOTHBIX: CripaBouHuk. — M.: Arponpomusaar, 1991. — 528 c.
Form of results:

Presentation at the format ppt. Font 14 pt, interline interval — 1.5. number of slides — 10.
Criteria of Points: Maximum Points is- 8.

Ne Elements of task Criteria Points
1 | Schema of mechanism of interferon | The type of scheme corresponds to the structure 4
synthesis at the cell of the material, covers all constituent elements,

correct names, describes the characteristics of
each element

2 | Schema of molecular mechanism of | The types of schema complicated to structura 4
interferon action information, content names and characteristic of
each component

Independent work Nell.
Top: DNA - vaccines. Immunomodulators.
Task:
1. Characteristic of drugs for specific prophylaxy of animal viral infection.
2. Characteristic of modern drugs for immunomodulation.
Literature:
3. Kaminina O.C., Ilanikap LI, Cxubinpkuit B.I'. Berepunapna Bipycosoris .
m.JIeBiB 2004p., 521 c.
4. Cropun B.H., benoycosa P.B., ®omuna H.B. Jluarnoctuka BUpyCHBIX Oose3HEN
KUBOTHBIX: CipaBoyHUK. — M.: Arponpomuszar, 1991. — 528 c.
Form of results:

Presentation at the format ppt. Font 14 pt, interline interval — 1.5. number of slides — 10.

Criteria of Points: Maximum Points is 9.

Ne Elements of task Criteria Points

1 | Characteristic of drugs for specific | Schema content the component, its names and 5




prophylaxy of animal viral infection | characteristic

2 | Characteristic of modern drugs for | Schema content the component, its names and 4

immunomodulation characteristic
Independent work Nel2.
Top: Means chemoprophylaxis of viral diseases.

Task:
1. Classification and characterization of antiviral drugs.
2. Maked the schema of basic period of reproduction of virus, where acted antiviral drugs.

Literature:
1. Kaminina O.C., Ilanikap LI, CxkuGinpkuii B.I'. Berepunapna ipycosoris . M.JIbBiB
2004p., 521 c.
2. Cwopur B.H., benoycosa P.B., ®omuna H.B. JlmarHoctuka BHUPYCHBIX Oo0J€3HEH
*KUBOTHBIX: CripaBouHUK. — M.: Arponpomusaart, 1991. — 528 c.
Form of results:

Presentation at the format ppt. Font 14 pt, interline interval — 1.5. number of slides — 10.
Criteria of Points: Maximum Points is 8.

No Elements of task Criteria Points
1 Classification and characterization of | Schema content the component, its names and 4
antiviral drugs. characteristic

2 Make the schema of basic period of | Schema content the component, its names and 4
reproduction of virus, where acted | characteristic
antiviral drugs

10. MeToau HaBYaAHHSA
1. Jlekuilinuii kypc 3 «BerepuHapHOi BipycOIOTii».
2. JJabopaTopHi 3aHATTS.
3. CamocriitHa poOoTa CTYEHTIB i KEPIBHUIITBOM BUKJIaJaya.
4. EnexTponHuii Kypc “Veterinary Virology”
https://elearn.nubip.edu.ua/course/view.php?id=393

11. ®opmMu KOHTPO.TIO
1. Tectu 31 3MiCTOBHHX MOJYJIiB.
2. IlincymkoBa arecraiis (€K3aMeH).

12. Po3noain 0amiB, AKi OTPUMYIOTH CTYACHTH

[ToTouHuit KOHTPOIH Peittunr 3

Petrir 3 0JJaTKOBOT Peitritr HiHCYMK(')Ba 3arayibHa
. . . . . . | nasuamsmoi | "7 wrpaguuii | 3TCCTAlL arar
3micToBHA 3MmicToBWMIA 3MicTOBMIA pobotu KUIBKICTh
1 MOIyJb 2 MOZyJb 3 poGoru R R OaiB
MOZYI Y R up A (ex3amen)
0-100 0-100 0-100 0-70 0-20 0-5 0-30 0-100

Y poboyoMy HaBUaTHLHOMY ILIaHI TIEpeI0aueHO Y OJJHOMY HaBUaJIbHOMY CEMECTi:
Jexuyin — 30 200.
Ilpakmuunux 3anamo — 30 200
Jlabopamopnux 3anams — 15 200.
Camocmiitna poooma — 75
BCbhOI'O - 150 200.(150 : 30 = 5 kpeoumie ECTS).



https://elearn.nubip.edu.ua/course/view.php?id=393

dopma miICyMKOBOTO KOHTPOJIIO 3HAHb — ICTIUT.

TpuBamicTh HaABYATHHOTO ceMeCTpy 15 THXKHIB.

PefiTuHr cryneHTa i3 3aCBOEHHS JUCHMIUIIHM BU3HavaeThes 3a 100-0a1bHOI0 1IKANOK0 i
CKJIAJIA€ETHCS 3 PEUTHUHTY HaBUaJIbHOT poOoTH Ryp 1 peiiTuHTry 3 aTectaitii Rar.

‘ Ruue. = Rup + Rar ‘
(dbopmyaa 1)

Pefituarn 3 HaBuanbHOi poboTm (Rpyp) Ta 3 arectamii ( Rar ) BH3HAYAIOTBCS 3a TaKUMHU
CIIIBBIIHOIIICHHIMMT:
Ryp = peiiTuHT 3 HaBYaNBHOI poOoTH (He OinbIIe 70% Big KUMBKOCTI OaiB peHTHHTY 3 JUCIIUILIIHH)
Rt = peiitunr 3 arectanii (He 6inbme 30% Big KiTbKOCTI OaliB peHTHHTY 3 JUCLUTUTIHH)

3micmosi mooyni

BpaxoBytoun o0csr Ta CTPYKTypy MpOTPaMHOTO Marepiany JUCLWIUIIHU JITMMO HOro Ha TpU
3MICTOBHI MOJTYJIi.

Po3paxyHKOBY peHTHHTOBY OITIHKY 3 KOXKHOT'O 3MIiCTOBOTO MOyJIsl mpuitMaemo 3a 100 6aris.

3MicTOBUH MOJYJb BKJIIOYAE€ TEOPETUYHI MUTAHHS JIGKLIHHOrO Marepialy, OCBOEHI MOJOKECHHS
nabopaTopHuX 3aHATH (PIBEHh TEOPETUYHHWX 3HAHb, BHKOHAHHS NPAKTHYHHX pOOIT, 3axucT ix
pe3ynbTaTiB, TOIIO) i CAMOCTIHUX pOOIT

@opMa KOHTPOJIIO - TECTH.

PetiTunr ctynenrta 3 HaB4anbHOI poootu RHP Bu3HauaeThes 3a popmysioro:

0,7 x (R(1) 3M x-K(1)3M + R(2) 3M x K(2)3M + R(3) 3M-x K(2)3M)

RHP = Kuc + Rap - Rurrp
(bopmyaa 2)
me:R(1)3M ... R(n) 3M — peiTHHTOBI OMiHKH i3 3MicTOBUX MOoAyiB 32 100 mkanoro;

N — KUIBKICTh 3MiCTOBHX MOJYJIB;
K(1)3M ... K(n)3M - kinbkicts kpeautie ECTS, nependoauennx po6ounM HaBYaIbHAM
TUTAHOM ]ISl BiATIOBITHOTO 3MiCTOBOTO MOIYJIS;
Knue= K(1)3M +....+ K(n)3M - kinbkicts kpeautiB ECTS, nependaueHnx pobounM HaB4YaIBEHUM
TUTAHOM JUISL TUCIUILIIHU Y TIOTOYHOMY CEMECTpi

Sxmo K(1)3M =.....= K(n)3M, Toxi dopmyna (2) Oyae MaTu TaKUil BUTIISII;
0,7 x- (R(1) 3M +R(n) 3M
— RA) n() ) £ Ryp - Rurp
(popmyua 3)

Ha peliTuar 3 HaB4ambHOI POOOTHM MOXKYTh BIUIMBATH PEUTHHT 3 JOAAaTKOBOI podotn Rap Ta
peiituHT mtpadgauid Rir.

Petitunr 3 nomatkoBoi poboTH Rap momaerncs mo RHP i He moke nepepuiieBatd 10 Oaiis
(momoBib Ha CTYIEHTCHKIN KOH(DepeHIii, 3100yTTsS NPU30BOr0 MiCIis, BUTOTOBJICHHS MAaKETiB, HAOYHHUX
MOCIOHHKIB, TOIIO).

Petituar mrpaduuit Rmrp He nepesumniye 5 GanmiB 1 BimHiMaeThes Bin RHP (mpomycku 3assTh,
HECBOE€YACHA 3/1a4a MOJIYJISI).

Jnsa nomycky nmo atecramii cTyneHT Mae HaOpaTh He MeHme 60 OamiB i3 KOXXHOTO 3MICTOBOTO
MOJYJIsI, @ 3araJloM — He MEHIe, Hixk 42 0anu 3 HaB4aIbHOI po0OTH.

Ikana ouiHoBaHHA: HanioHaasHa Ta ECTS

Cywma OauiB 3a BC“i Ouitika O11iHKa 3a HAlllOHAJIBbHOIO MIKAJIOK
BHH Hanam’.HOI ECTS JUIA €K3aMEHY, KypCOBOTI'O IIPOEKTY IUISL 3aTTIKY
AATEHOCT] (po0oTH), IPaKTHKH
90 -100 A BIIMIHHO
82-89 B
74-81 C Ao6pe 3apaxoBaHO




64-73 D 3aJJ0BLILHO
60-63 E
: . HE 3apaxoBaHo 3
HE3aJIOBUILHO 3 MOYKITUBICTIO .
35-59 FX MOKJIMBICTIO TIOBTOPHOTO
MOBTOPHOTO CKIIAIaHHS
CKJIQJIaHHS
HE3aI0BUTLHO 3 000B’ I3KOBUM HE 3apaxoBaHo 3
0-34 F MMOBTOPHUM BHBUYCHHSAM 000B’I3KOBUM TTOBTOPHUM

IUCLHUILTIHA

BHBYCHHIM HI/ICHI/IHHiHI/I




3. HABYAJIBHO-METOJAUYHI MATEPIAJIA 3 TUCHUITJITHA
3.1 OcHoOBHa 1 T0oAAaTKOBA JiTepaTypa

1. Kaninina O.C. Berepunapna Bipycousoris: Ilinpyunuk. / O.C. Kaminina, LI. [anikap, B.I.
Cxub6inpkuii. — K.: Buma ocsita, 2004. — 432 c.

2. Cxubiupkuii B.I'. TTocibnuk 3 BerepunapHoi Bipycouorii. / B.I'. Ckubiupkwuii, C.I'. Tamryra. —
Kwuis / Enextponnuii Bapiant Ha K], 2003.

3. Sl6nonceka O. B. Berepunapna MikpoOiosnoris: HaB4anpHUH 1ocionuk / O. B. SI6monceka, T.
B. Masyp, ®. K. I6arymnina — K.: TOB «HBII «IHTepcepBlc» 2017.—432 c.

4. MeTonoiorist i METOM HAYKOBHX JOCIHIPKEHb Y TBAPUHHUIITBI Ta BETEPUHAPHIN METUIIMHI:
HaBuanpamii mociOuuk. Jpyre BumanHs / Ykianaui: mpodecop B.A.SIGnoHCHKHIA,
npodecop O.B.A6monceka.—Kwuis: 2014.— 512 c.

5. Cxub6iupkuii B.I'. TIpaktukym 3 BeTrepuHapHoi Bipycosorii. / Ckubiupkuii B.I'., [Tanikap LI,
Tkauenko O.A Ta iH. — K.: Buiia ocsita, 2005.

6. Tamyra C.I'. Kypc nekuiit 3 BerepuHapHoi Bipycoiorii: Hapuanbuuii nocibuuk. / C.I.
Tamryra. — K.: «®OII Haropna 1.JI.», 2010. — 401 c.

J0JIaTKOBA JIiTepaTypa

1. Meroau naGopaTOpHONl JUArHOCTHUKM BHUPYCHBIX Oosie3Hel >KMBOTHBIX: CHpaBOYHUK /
Apropu: B.H. Cropun, P.B. benoycosa, b.B. ConosseB, W.B. demuna.-
M.:Arponpomusgar, 1986.

2. PotaBipycHa iHdekiia Beiaukoi poratoii xynoou /Cxubinskuit B.I'.- 1994,

3. Berepunapna Bipycomnoris: Meton. Bka3iBku /Onydpies B.I1., MicbkeBuu C.B.- K.,1994.

4.TutrpoBaHue BUPYCOB /CKI/I61/IIIKI/II/I B.I'. -K., 2000.

5.MeroauuHi peKOMHEHALLI 3 J1arHOCTUKH FOCTpI/IX racTPOCHTEPUTIB CIJII)CI)KOFOCHOIlapCI)KI/IX
1 TOMaIIHIX TBapUH METO/aMH IMPsMOi Ta IMyHOEIEKTPOHHOI Mikpockomii / CKUOIbKUiA
B.T'., Tamyra C.I'., [Toctoii B.I1.- Kuis, 2002.

6. MeToauuHi pekoMeHjalii IO JA1arHOCTHULI, 3axojax MNpoQUIAKTUKH 1 OOpoThOM 3
pPOTaBIpyCHOI, KOPOHABIPYCHOIO Ta 3MIIIAHUMHU pPOTa- KOPOHABIPYCHUMH 1HQEKIIISIMU
Benukoi poraroi xyao6u. / B.IL.Onydpues, C.B.Mucbkesuu, B.I'.CkuGinpkuii, C.I'.
Tamyra ta iHmi.- Kuis, HAY, 1999.

7. IlonmimepasHa nanmtorosa peakuis. /Tamyra C.I'.- Kuis, HAY, 2002.- 27 C.

8. IlpionHi 1HeKIIT TBapuH (TpaHCMICUBHI T'yOKomoai0H1 eHnedanomnarii) / Ckubinpkuii B.I'.,
Kosznosceka I'.B., [6atynnina @. K. -Kuis, HAY,2002.

9. MetoanyHi peKOMeHJallii A1arHOCTUKH TOCTPUX I'aCTPOCHTEPHUTIB CUILCHKOTOCIONAPCHKUX 1
JIOMalIHIX TBAapUH BIPYCHOi e€Tiojorii MeToJaMu MpsAMOi Ta 1MYHOEJIEKTPOHHOI
mikpockorii. /B.I'.Ckubinpkuii, C.I'. Tamryra, [Toctoit B.I1.— Kuis, 2003.- 27 C.

Indopmaniiini pecypeu

1. http://vet.in.ua/ — Betepunaphuii inpopmariitauii pecypc Ykpainu/ ImyHoOionorivsi
HpernapaTH.

2. http://veterinaryvirology.com/

3. http://www.virology.net/big_virology/bvdiseaselist.ntml. The Big Picture Book of
Viruses

4. http://www.virology.net/

5. http://www.microbiologybook.org/book/virol-sta.htm

3.2 Tlepenik HAOYHUX Ta IHIIKUX MOCIOHUKIB, METOJUYHUX BKa31BOK IO MPOBEACHHIO KOHKPETHUX
BU/IIB 3aHATH

1. Peakuis em3ummivenux aHtutin (PEMA) mns cryaentie ®BM: meroanuHi BKa3iBKH
/bopTHiuyk B.A.


http://www.virology.net/big_virology/bvdiseaselist.html
http://www.virology.net/

2. MynpTiMeniiHuil TpPOEKTOp s TOKa3y TMpe3eHTalidl JeKIii, KoMm'toTepu, Talmmii,
MYJIBTEMEIHI Tipe3enTaltii, kiHodinpbmu. TpaHCIipeHCH 31 cCXeMaMH 1 MaTFOHKaMU

3.2.1 HaykoBo-nabopaTopHe 00J1afHaHHS Ta IPUITAIIA:

CBITJIOBUH, JTIOMIHECIICHTHHH, ()a30BO-KOHTPACTHI Ta €JIEKTPOHHUM MIKPOCKOIHU, NEHTPUDYTH,
pH-meTp, aBTOKJaB, TOMOTEHI3aTOp, JA0OpaTOpHUN TMOCYyH, XpomaTtorpadidne,
enekTpodopernyHe oOnagHAHHS, TEPMOCTATH IS KYJIbTUBYBAaHHS MIKPOOPTaHi3MiB,
TEPMOCTaTH  JUISl  KyJIbTUBYBAaHHS  KIITHHHHX  KYIbTYp, CHEKTpodOoTOMETp,
MarHitomimainka, pH-merp, Barum nabopaTopHi, aHaepocTaT ISl KYyJIbTHBYBaHHSI
aHaepoOiB.

[HCTpyMEHTH Ta Tmpemnapatd, O BUKOPUCTOBYIOTHCS JUISI MIATOTOBKH MaTepiamiB st
BIPYCOJIOTIYHUX JOCITI/DKEHb. aHali3aTop IMyHO(EpMEHTHHH, Xpomarorpadiune,
enekTpodopeTnyHe o0naHAHHS.



XI. KOHCHEKT JIEKIIN 3 JTUCOUTLITHA

Lecture 1. Introduction at the veterinary virology.

Yet not so long ago was engaged also studying microbiology and viruses. But the past is
very, very unusual objects that sharply differ in their biological properties from other groups of
microorganisms. Manipulations of them require the development of special techniques that differ
from those generally accepted in microbiology. This was the basis for the allocation of the
doctrine of viruses in an independent field of knowledge - virology.

Virology - the study of viruses, pathogens of humans, animals and plants.In the process of
development and emergence as a science virology differentiated into general, medical, veterinary
and sanitary.Veterinary Virology - the science that studies viruses pathogens of animals
developing diagnostics, tools and methods to combat viral diseases.Viruses - a group of
ultramicroscopic (not visible in ordinary light microscope) obligate intracellular parasites that
can reproduce only within the cells of living organisms, as in metazoans (highly) and in single-
celled organisms.In scientific literature there are several definitions of the virus, but one of the
most successful in my opinion are as follows:Viruses - are objects whose genome is represented
by nucleic acid - DNA or RNA, the nucleic acid is reproduced in living cells, using synthetic
apparatus, causing the cells to synthesize specialized parts or virions, which contain the genome
of the virus and can transmit it to other cells.This definition reflects two basic qualities of
viruses:Firstly - the presence of viruses of their own genetic material in the middle of a host cell
behaves as part of the cell andsecondly - the existence of extracellular infectious phase of
specialized parts or virions.Thus in virology use two terms: - "virus™ and "virion".

Virus - a parasite species concept, and virion - formed part of it (or - the virus outside the
cell).The term virus (virus - poison) is known for a very long time. In ancient times, the term
"virus" refers poison at all, the ancient Greeks - snake venom, Louis Pasteur used it as a common
name to refer to a number of bacterial agents or other nature. Nowadays, the term virus to
understand special class ultramicroscopic parasites that have a number of fundamental
distinctions from bacteria, fungi, and other microorganisms ryketsiy.

Viruses have the following differences:

1) Very small size, which allows them to freely pass through bacterial filters (hence the
name - filterable virus). Their sizes from 20-300 nm.

2) Absolute intracellular parasitism. They can essentially multiply on artificial media.

3) Have a nucleic k th only one type - DNA or RNA.

4) Viruses do not have cellular structure.

Unlike all living organisms, viruses deprived of self-renewal through the processes of
assimilation - dissimilation. They are no eat, do not breathe, nothing is isolated and not moving.
They can reproduce only in living cells, using material and enzyme systems of living
cells.Viruses - obligate intracellular parasites, but parasitism has nothing to do with parasitism
second living creatures - they (viruses) parasites at the genetic level.Nearby stages of virology as
a science. In the 30-40th years of the twentieth century viruses studied at the level of the body.
Initially, the only experimental model for cultivating viruses were laboratory animals. Since the
mid 30's in virologic practice introduced chicken embryos, which was a significant step forward
in the development of Virology and expanded the range of viruses that are cultivated in the
laboratory. In 1941 the American virologist Hirst opened hemagglutination phenomenon that
contributed to the study of the interaction of viruses with cells sensitive to patterns of influenza
virus and erytrotsy — ing.In the 50 years of the twentieth century, viruses began to study at the
cell level, when the virus — logical practices were proposed method of cell culture. This has been
a revolution in biology and virology - including golden era began virology. Culture cells is the
most advanced system for culturing viruses. In 60 years of the last century, the study of viruses
entering the molecular level. In virology have been widely used molecular biology techniques by



which structure was installed viruses and their mechanism of reproduction. Viruses through
simple organizational — tion of their genome are not replaceable model for molecular biology,
genetics, genetic engineering, biochemistry and immunology. All fundamental discoveries in
biology - deciphering the structure of DNA, the mechanism of replication of the genetic code,
disclosing the mechanisms of protein synthesis - all these discoveries were made by using as a
model virus. According B.Stenli (1964), ... viruses give us one key to understanding the
function of nucleic acids, and possibly to the po — understanding the nature of life itself, so we
can say without exaggeration that no biologist can not consider yourself sufficiently educated if
he does not know the basics of virology in its present form. The very virology, utilizing ideas
and methods of molecular biology, genetics, biochemistry and other disciplines received a quick
and highly effective development. In fact, over the past 30 years, most sections of Virology been
revised again.And finally, in the 70 years of the twentieth century viruses studied at
submolekulyarnomu level. The rapid development of molecular biology has opened broad
prospects for the study of the primary structure of nucleic acids and proteins. Emerging methods
sekvinuvannya DNA determination of amino acid sequences of the protein. Obtained the first
genetic maps of the genomes of DNA viruses vmistnyh. It was opened as part of the RNA
oncogenic viruses vmistnyh reverse transcriptase - an enzyme that copies genetic information
from well = RNA to DNA. In 1972, a new science of molecular biology - genetic
engineering.This period is characterized by the development of Virology important discoveries
of viruses — nology. In Focus research - the three most widespread human disease: influenza,
hepatitis, cancer. The reasons pandemic influenza, annually and regularly repeated. It was found
that the cause of hepatitis A, B, C, E and delta are viruses belonging to different taxonomic
groups. Studied in detail oncogenic viruses of animals (birds, rodents), established the structure
of their genome and identified the gene - oncogene responsible for zloya — tive transformation of
cells. In 1976 he was awarded two Nobel Prize for fundamental discoveries in virology.
American B.Blamberh, exploring in 1963 blood Aboriginal Australia, discovered the so-called
Australia antigen, which he took from one of the blood proteins. Later it was found that it is the
surface antigen of hepatitis B virus and its carrier are widely distributed throughout the world.
By opening Australian antigen B.Blamberhu was awarded the Nobel Prize. Another Nobel
laureate in 1976 became an American K.Haydushek who established viral etiology of infections
in — free man - kuru, which was observed among some tribes of the island of New Guinea and
has been associated with ritual cannibalism.Thus, in a short time Virology reached such heights
that a specialized section of Microbiology trans — rylasya one of the fundamental biological
sciences. The doctrine of the virus has reached enormous success: took shape as an independent
biological discipline - virology. After 110 years after the discovery of viruses Virology has
established as an independent and profile discipline in the curricula of training veterinarians in
our agricultural universities and several other countries.The origin of viruses. Our ideas about the
origin of the virus in recent years undergone significant elution.

The main hypothesis of the origin of viruses are as alternatives:

1) viruses are descendants of primitive forms of life,

2) viruses are endogenous origin and is genes, separated, or other cellular structures that
have become autonomous and 3) from bacteria.Different groups of viruses are unevenly
distributed in the organic world. Viruses truly ubikvitarni (ubiquitous), and probably no species
from mycoplasma and amoebae and ending with flowering plants and primates, which would not
have been infected by viruses.

About prions and viroids. In diseases causing viruses are unusual group of diseases of the
central nervous system - the spongy transmissible subacute encephalopathies (PSTE) - scrapie (a
disease of sheep and goats), transmissible mink encephalopathy, bovine spongiform
encephalopathy and four human disease: kuru - endemic inhabitants of mountain areas New
Guinea, the disease Creutzfeldt - Jakob disease, Gerstmann syndrome - Streysslera and
Alzheimer's disease - common form of senile dementia. All listed disease attributed to a group of
slow infections. They are characterized by a long incubation period that can last months, years or



even decades, at this time in an infected person or animal has no symptoms. When starting the
actual disease, it progresses steadily and usually leads to death of the organism.In 1966
Haidushek, H. Gibbs Jr. and M. Elpers reported that kuru agent can infect monkeys. Two years
Haidushek and Gibbs showed that the disease Creutzfeldt - Jakob disease, Gerstmann syndrome
as well - Streysslera can also be transmitted monkeys.The similarity of clinical and pathological
signs of scrapie, kuru, Creutzfeldt - Jakob disease and Gerstmann syndrome - Streysslera
suggests a close relationship of these diseases. Firstly, the initial symptoms of scrapie, kuru and
Gerstmann syndrome - Streysslera - difficulty walking and loss of coordination, indicating a
disruption of the cerebellum. In no one of these diseases is not observed neither inflammation
nor feverish state, the composition of cerebrospinal fluid and the number of cells in it are normal.
This suggests that the immune system does not respond to these agents of disease. Pathological
changes in these diseases appear within the central nervous system and a characteristic feature -
an abnormal multiplication of astrocytes (support cells of the brain). In neurons decreases the
number of dendritic spines are important for the transmission of nerve impulses.The most
common of these diseases - scrapie - was first described in England in the XVIII century. Ill
mostly sheep over 4-4.5 years. Patients animals first appear upset coordination and itching,
which causes them to scratch herself continuously (hence the name: Eng. To ssrar). Then comes
the paralysis and death within a few months the animals.All disease groups PSTE not only have
similar symptoms, but similar pathologic picture: degradation of brain neurons, proliferation of
glial cells and the accumulation of so-called cerebral amyloid. Although these diseases and are
among the most important medical and veterinary problems (mainly because relatively rare),
studying them for over 50 years is one of the fundamental problems of Virology, and the nature
of their agents - one of the mysteries of science.What is the difference between these agents from
other conventional viruses?Long-term study of pathogens PSTE showed that they almost all
signs somehow different from classic viruses as reflected in their other name - "non-canonical
viruses." Results of recent years make seriously talk about the possibility of complete absence of
nucleic acids in these agents. And because agents PSTE possess such important features of any
living organism as heredity and variability, need to understand how this possibility relates to the
basic principles of biology.In 1971, T. Dyner discovered viroids - agents that cause several plant
diseases. Viroids as prions - a new class subvirusnyh pathogens. They are deprived of the shell
are covalently closed circular RNA molecules consisting of 246-371 nucleotides, not
inkapsydovani, MM RNA 130 kD. In host cells viroids localized in the nuclei, which can be
identified as free nucleic acids together with other RNA and proteins.Currently identified and
studied viroids that affect potato tubers, citrus fruits, chrysanthemums, fruit cucumbers,
tomatoes. Not exclude the existence of viroids that affect animals and humans.Genomes viroids
very small. Pathogen. What amazes potato tubers is one of the greats. It consists of 359
nucleotides. We suggest that viroids derived from genetic material master and represent an
example autoindukuyuchyh regulatory molecules. These relatively small RNA with MM about
100,000 D, devoid of any shell, not encode any proteins (such size would be enough to encode
only short polypeptides) and perhaps replicated with the participation of enzymes of plant cells.
For some time expressed T. Dynerom assumption that pathogens PSTE are viroids that affect
animals, was very popular.However, it soon became clear that the impact is quite effectively
inactivating viroids, including enzymes that destroy RNA (ribonuclease), the scrapie agent have
no effect.Much later it was found that the scrapie agent behaves like protein with MM at least
16,000 D and a maximum of 50,000 D. All factors specifically inactivate nucleic acids
(nucleases, divalent cations, etc..) Did not affect the infectious agent of scrapie, and the factors
acting only on the protein (protease denaturing agents), in contrast, dramatically reduced
infectivity. On this basis, S. Prusiner suggested that the agent (s) PSTE belong to a completely
new class of pathogens that are not in the structure of nucleic acids, but are necessary for the
manifestation of infectivity protein. To refer to objects of this class S. Prusiner coined the term
"prion” (in transliteration of the initial letters of the first two words in the phrase protein
infections particle-proteinaceous infectious particle, Eng.).Group S. Prusiner published the



results of their experiments, which are starting to become a decisive breakthrough in the study of
the structure and replication of prions ways. First, the researchers were able to finally get
antibodies against prion protein. Secondly, again using large amounts of purified protein prion,
S. Prusiner and his colleagues identified the sequence the first 15 amino acid residues in its
polypeptide chain. Comparison of this sequence with all known amino acid sequences of
proteins is not yet detected any "relatives™ prions.How to play prions in humans and animals? On
this there are several hypotheses. The first of these provides a clear violation of the "central
dogma" of molecular biology, formulated at the time Crick and which states that genetic
information is passed only from nucleic acid to protein, and never - in the opposite direction.
Obviously, in the cells of currently existing organisms really no mechanism “reverse translation™
(if such mechanisms is that we must recognize that we can not even remotely imagine how they
work). Thus, in the absence of direct evidence of this hypothesis should be seen as extremely
unlikely.The second hypothesis refers to nematrychnyy Avtocatalitical prion protein synthesis.
Nematrychnyy synthesis of peptides in the cell, generally speaking, are known: in this way
synthesized, such as some antibiotics peptide nature. However, cases nematrychnoho self protein
is unknown, but the creation of such a mechanism - an exceptionally difficult task, especially for
protein, polypeptide chain which consists of not less than 300 amino acid residues.So, by process
of elimination came to the third hypothesis, according to which the prion - a cellular protein that
is synthesized in the body (ie, the gene that encodes it normally does not work). Once in the cell,
alien prion inactivates repressor gene, which is located in the host, and thus includes this still
movchavshyy gene. Presumably, as repression and activation of gene transcription prions carried
on the level when it self, replication of nucleic acids. Suppression of its expression in normal
must be very reliable. All attempts to induce in animals PSTE introduction of high doses of a
suspension of normal brain or to no avail. In addition, because the infected cells prion protein
formed in very large quantities, the concentration of the corresponding mRNA must also be quite
high. It is known that the prion protein is tightly bound to membranes of infected cells. Analogy
with another system in which membrane proteins affect cell metabolism. It is a series of products
of viral and cellular oncogenes that interact with cell membranes, the launch complex and not yet
fully deciphered chain of events that lead to malignant transformation of cells.



