Alexandria University
Faculty of Veterinary Medicine
Department of Microbiology

TRIAL FOR PREPARATION OF BIVALENT OIL
ADJUVANT FMD VACCINE.

A Thesis presented By

Assem Abu Bakr Mohamed Ahmed
M.V.Sc. (Alexandria University, Y+ 1),

Under supervision of

Dr. Mohamed Ali Akela.

Head and Prof of Microbiology,
Faculty of Veterinary Medicine,
Alexandria University

Dr. Mokhtar Amer Amer Farag.
Chief Researcher, FMD department,
Veterinary Serum and Vaccine Research Institute, Abbassia, Cairo.

For The Degree of
PHD of Veterinary Medical Science

(Virology)
Dept. of Microbiology

July vy



Ay sl
St Sl S
Lorg) g Sl od

s M) sutid g2 g (et} B o] (il il sumiand gl

o douddo L
aa JAMJSAJA‘ P:.al.e/g,b
&b dgdal) o glal) (B el
(Y01 )Auisad) daals

i) Cmd

S 3l Y

24.339 u.b daaa
Ayl el —(8 plandt Qe AS = L o9 SCod) Bt

M.U/JL‘;.«S//
GJA e ale Ui
S )

8 AW —Amsl &y o) Sy Jlas¥) Srgon Agasy

Sl daala - gkl k) A0S N dadie Al
%M‘M‘?#‘@“JJ“SJ\ :\A‘)J‘;Ld};aa.u

(baslsd)
L ) s 5 0Saall o



Yol sdp
AKNOWLEDGMENT

I wish first to thank forever Allah for helping me to complete this work and
giving me every thing | need.

| would like to take this opportunity to express my cardial gratitude and deepest
thanks to Prof. Dr. Mohamed Akela Head and Professor of Microbiology, Faculty of
Veterinary Medicine, Alexandria University, as a supervisor to this work, not only he was
a Professor of Microbiology, but also he was a Professor of Morality, Cooperation,
Friendship and Gentility. Thanks for all the efforts he exerted to finish this work.

| have no word to express my great appreciation to the late Prof. Dr. Mokhtar
Amer Amer Farag Chief Researcher, FMD Department, Veterinary Serum and Vaccine
Research Institute, Abbasia, Cairo, for his ideal sincere, continuous help encouragement,
valuable advice, kind guidance, supervision and great efforts exerted during these
experiments. | can say a friend in need is a friend indeed. He is a man of duty and
nobility.

Thanks are also offered to Prof. Dr. Fekria EI-Bardeny Director of Veterinary
Serum and Vaccine Research Institute, Abbasia, Cairo, for giving me the chance and
facilities to carry out this work.

My great appreciations to Prof. Dr. Ahmed Abed Allah Bakr head of FMD
department his assistance to complete the plan of work.
Also, my many thanks to; Dr. Bakr, Dr. Hossam, Dr. Magdy, Dr. Manal, Dr. Akram,
Dr. Samir, Dr. Ekbal, Dr. Sonia, Dr. Hany, Dr. Amr, Dr. Wael, Dr. Safey, Dr. Ehab
and Dr. Mohamed Gamel.

A special thanks to Dr. Hiam Mohamed Fakhry for her support and for all staff
members of FMD Department, Veterinary Serum and Vaccine Research Institute,
Abbasia, Cairo.

| would like to express my gratitude to all the technicians in my Department
specially Basma, Helal and Abodaif for their help and cooperation.

| would like also to thank my family for their great support and patience to finish
this work specially my wife and my sons Ahmed and Mohamed.






LIST OF CONTENTS

Titles Page
1 INErOAUCTHION.......eice e !
Y. Review of literature.........ccoevvvii i r
*. Material and Methods............cccooviiiiiic i e
£ RESUILS ...t s £y
©, DISCUSSION.....ceiuiieitie ettt ettt et e e ne e Al
1 SUMMAIY ...ttt enae e nee e Ao
Y RETEIENCES......ei i AT

Arabic Summary



LIST OF TABLES

Preparation of seed virus of FMDV types A/Egypt and
O /x/ar.

Infectivity and antigenicity titers of FMD virus vaccine
strains.

The optimum time required for harvesting FMDV type
A/Egypt/y . ..

The optimum time required for complete inactivation of
FMDV type A/Egypt.

Assessment the effect of BEI inactivation on antigenicity of
FMDV type A/r/Egypt/y . .a.

Safety test of prepared vaccines (In vitro).

Temperature chart of vaccinated calves with bivalent gel
adjuvant vaccine and non vaccinated control calves post
challenge with FMD virus strain O,/v/av and A/Egypt/y. .a.

Temperature chart of vaccinated calves with v .</ISA oil

adjuvant vaccine and non vaccinated control calves post
challenge with FMD virus strain O,/v/av and A/Egypt/v. .s.

Protection percentages of calves vaccinated with bivalent gel
and oil adjuvant vaccines and challenged with the vaccine
strains types Oy/v/av and A/Egypt/y. .4 FMD.

Guinea Pigs PD.. for FMD vaccines.

Neutralizing antibody titers against O\ /v/av expressed as

log, . TCID.. of calves vaccinated with bivalent gel adjuvant

EMD vaccine. _ _ _ _
Neutralizing antibody titers against vaccine strain

AJEgypt/y . .4 expressed as log, TCID.. of calves vaccinated
with bivalent gel adjuvant FMD vaccine.




ELISA antibody titers against O\ /v/av expressed as log,.ID..

reciprocal dilution in sera of calves vaccinated with bivalent
gel adjuvant FMD vaccine.

ELISA antibody titers against A/Egypt/v . .« expressed as
log,.ID.. reciprocal dilution in sera of calves vaccinated with
bivalent gel adjuvant FMD vaccine.

Neutralizing antibody titers against O\ /v/av expressed as
log, . TCID.. of calves vaccinated with bivalent double oil
emulsion Montanide ISA ¥ .-/oil adjuvant FMD vaccine.

Neutralizing antibody titers against vaccine strain

A/Egypt/y . . a expressed as log, . TCID.. of calves vaccinated
with bivalent double oil emulsion Montanide ISA v .+/oll

adjuvant FMD vaccine.

ELISA antibody titers against O\ /v/av expressed as log, .ID..

reciprocal dilution in sera of calves vaccinated with bivalent
double oil emulsion Montanide ISA v .-/oil adjuvant FMD

vaccine.

ELISA antibody titers against A/Egypt/v . .« expressed as
log,.ID.. reciprocal dilution in sera of calves vaccinated with

bivalent double oil emulsion Montanide ISA ¥ ./oil adjuvant
CAND viarcina

Average neutralizing antibody titers expressed as log,. TCID..
of groups of calves vaccinated with gel and/or v .+ Oil
adjuvant bivalent FMD vaccines against vaccine strain




Average neutralizing antibody titers expressed as log,. TCID..
of groups of calves vaccinated with gel and/or v .1 Oil VY

adjuvant bivalent FMD vaccines against vaccine strain
NIErnvnt/e a

Average ELISA antibody titers expressed as log,. ID.. of
reciprocal dilution sera of calves vaccinated with gel and/or
v.71 Oil adjuvant bivalent FMD vaccines against vaccine strain

| Yy
Oz /y/ar,
Average ELISA antibody titers expressed as log,. ID.. of
V¢
A

reciprocal dilution sera of calves vaccinated with gel and/or
v .1 Oil adjuvant bivalent FMD vaccines against vaccine strain

A/Favnt/v. .a
A Optical densities of calves Vaccinated with FMD vaccines.




LIST OF FIGURES

no. no.

Temperature chart of vaccinated calves with bivalent gel
adjuvant vaccine and non vaccinated control calves post
challenge with FMD virus strain O,/v/ar.

Temperature chart of vaccinated calves with bivalent gel
adjuvant vaccine and non vaccinated control calves post
challenge with FMD virus strain A/Egypt/y . . a.

Temperature chart of vaccinated calves with v .</ISA oil

adjuvant vaccine and non vaccinated control calves post
challenge with FMD virus strain O,/v/ar.

Temperature chart of vaccinated calves with v.</ISA oil

adjuvant vaccine and non vaccinated control calves post
challenge with FMD virus strain A/Egypt/y . . a.

Neutralizing antibody titers against O\ /v/av expressed as

log, . TCID.. of calves vaccinated with bivalent gel adjuvant
FMD vaccine.

Neutralizing antibody titers against vaccine strain
A/Egypt/y. .4 expressed as log, TCID.. of calves vaccinated
with bivalent gel adjuvant FMD vaccine.

ELISA antibody titers against O\ /v/av expressed as log, .ID..
reciprocal dilution in sera of calves vaccinated with bivalent
gel adjuvant FMD vaccine.

ELISA antibody titers against A/Egypt/v . .« expressed as

log,.ID.. reciprocal dilution in sera of calves vaccinated with

bivalent gel adjuvant FMD vaccine.
Neutralizing antibody titers against O\ /v/av expressed as

log, TCID.. of calves vaccinated with bivalent double oil
emulsion Montanide ISA v .+/oil adjuvant FMD vaccine.

Neutralizing antibody titers against vaccine strain
AJEgypt/y . .4 expressed as logy - TCID- . of calves vaccinated

with bivalent double oil emulsion Montanide ISA x . +/oil




‘ ‘ adjuvant FMD vaccine. ‘ ‘

ELISA antibody titers against O\ /v/av expressed as log,.ID..

reciprocal dilution in sera of calves vaccinated with bivalent
double oil emulsion Montanide ISA v .-/oil adjuvant FMD

vaccine.
ELISA antibody titers against A/Egypt/v . .« expressed as

log,.ID.. reciprocal dilution in sera of calves vaccinated with
bivalent double oil emulsion Montanide ISA ¥ .-/oil adjuvant

FMD vaccine.
Average neutralizing antibody titers expressed as log, .

TCID.. of groups of calves vaccinated with gel and/or v .1 Oil

adjuvant bivalent FMD vaccines against vaccine strain
O\ /y/ay.

Average neutralizing antibody titers expressed as log, .
TCID.. of groups of calves vaccinated with gel and/or v .1 Oil

adjuvant bivalent FMD vaccines against vaccine strain
AJEgypt/y. ..

Average ELISA antibody titers expressed as log,. ID.. of

reciprocal dilution sera of calves vaccinated with gel and/or
v .1 Oil adjuvant bivalent FMD vaccines against vaccine

strain Oy /v/ar.
Average ELISA antibody titers expressed as log,. ID.. of

reciprocal dilution sera of calves vaccinated with gel and/or
v .« Oil adjuvant bivalent FMD vaccines against vaccine

strain AJ/Egypt/y. ...

Vi



AEI
Al(OH),
AS
AWB
BE
BEI
BHK,,
BTT
oo
CD
CD

CDA+,CDVY'Yb,CDYA

cDNA

CF
CFA
CFT

CMI
COX-v
CPE

CTL
CY
D.W.

LIST OF ABBREVIATIONS

Acetylethylnimine

Aluminum hydroxide

Aluminum hydroxide gel-Saponin
Amplified Western Blot assay
Binary etheyleniemine

Binary etheyleniemine

Baby hamster Kidney cell Clone v
Bovine Tongue Tissue

Cleavage Proteinase

Cellular Debris

Cellular Debris

Cluster of differentiation

Complementary DNA
Cystic Fibrosis

Complete Freund’s Adjuvant
Complement Fixation Test

Cell Mediated Immune response
Cyclooxygenase-y

Cytopathic Effect

Cytotoxic T-Lymphocyte
Cyclophosphamide

Distilled Water

Vil



DDW
Dex
DHS

DNA
DOE
dpv
DTH
ELISA

EOC
EU
FMD
FMDV
GPP,.
GRAS
GS
GSS
HYOY
I/P
IBRS-v

IMS
iINOS
kDa

Double Distilled Water
Dexamethasone
Delayed Hypersensitivity

Deoxyribonucleic Acid

Double Oil Emulsion

Day post vaccination

Delayed Type Hypersensitivity
Enzyme linked immuno-sorbant assay

Epithelial Ovarian Cancer
European Union

Foot and Mouth Disease

Foot and Mouth Disease Virus
Guinea Pigs Protective Dose Fifty

Generally Regarded As Safe
Panax Ginseng

Ginsenosides

Hydrogen peroxide
Intraperitoneal

Instituto Biologico Rim Sunio

Intradermal
Infective Dose Fifty

Incomplete Freund’s Adjuvant
Interferon

Immunoglobulin
Immunoglobulin

immunoglobulin-G
Interleukin

Intramuscular
Immunosol

Inducible Nitric Oxide Synthetase
Kilo Dalton

viii



| pro
LDe.

LP ELISA
LPB ELISA
LPBE
LPE
M

my
MAb
MEM
MEM
mg
MHC
MLDs.

MPT

MPT

MTS
MVPK

MW
NaCl

NK
NO

NS
NSP
NSPs

Oo/W
OD
OIE
OIE

Leader Proteinase
Lethal dose fifty

Liquid Phase Blocking Sandwich ELISA
Liquid Phase Blocking Sandwich ELISA
Liquid Phase Blocking Sandwich ELISA
Liquid Phase Blocking Sandwich ELISA
Molar

Micro Liter

Millimicron
Monoclonal Antibody

Minimum essential media
Modified Eagle’s Medium
milligram

Major Histocompatibility Complex
Mice lethal dose - .

Mouse Protection Test

Micro Plate Test

Mitochondrial Staining Reagent (tetrazolium)
Mengeling-Vaughn Porcine Kidney

Molecular Weight
Sodium chloride

Natural Killer-cell activity
Nitric Oxide

Non-Structural
Non-Structural Protein
Non-Structural Proteins
Oil-in-Water

Optical density

Office International des Epizooties
Office International des Epizooties



OPD
ORF
OVA
PBL
PBMC
PBS
PD..

PMNs

PBS
PBS-BAL
PEDF
PEG
PGM
PMN
PMNL
PNS

PPT
pSINCP
RH
RNA
RNAP
rpm
RPMI-17¢.
RT-PCR
SAT
SN
SNT

T¢-S-GPDS

TCID.,.

Orthophenyldiamine

Open Reading Frame

Ovalbumin

Peripheral blood leukocyte
Peripheral Blood Mononuclear Cells
Phosphate buffer saline

Protective dose fifty

Polymorphonuclear Leukocytes

Phosphate Buffer Saline

Phosphate Buffer Saline-Bovine Albumin
Pigment Epithelium-Derived Factor
Polyethylene glycol

Peptidoglycan Monomer
Polymorphonuclear Leukocyte
Polymorphonuclear Leucocytes

Panax Notoginseng Saponins

Protopanaxatriol

Sindbis virus-derived plasmid replicon
Relative Humidity

Ribonucleic Acid

RNA Polymerase

Revolution per minute

Rowser Park Memorial Institute, Y1 ¢+

Reverse-Transcriptase-Polymerase Chain Reaction

South Africa Territories
Serum Neutralization
Serum neutralization test

T+ bacteriophage nanoparticle surface gene-protein

display system
Tissue culture infected dose fifty



Th
TNF-alpha
USA
VIA
VN
VNT
VP

VSVRI

W/O
W/O/W
WpV
WRL

T -helper lymphocyte

Tumor Necrosis Factor-Alpha

United States of America

Virus infected associated

Virus neutralization

Virus neutralization test

Viral protein

Veterinary serum and vaccine research institute

Water in Oil

Water in Oil in Water

Week post vaccination

World reference laboratory of foot and mouth disease

Xi



