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Ac : anticorps

Acs : anticorps spécifique

Afssa : association Française de la sécurité et la santé alimentaire

Ag : antigène

A.M.M. : autorisation de lise sur le marché

ARN : acide ribonucléique

ADN : acide Désoxy-Ribonucléique

Ca++ : calcium

Cl- : chlorure

C° : degré centigrade

C : Cryptosporidium

E. coli : Escherichia coli

E : Eimeria

E.coli K99+(F5+) : Escherichia coli de type K99+ (F5+)

ELISA : Enzyme Linked Immunosorbent Assay

F.N.T. # : facteur nécrosant

G : Giardia

G.S.E. : groupe spécifique sur l’eau

Ig : immunoglobuline

IgA : immunoglobuline de type A

IgE : immunoglobuline de type E

IgG : immunoglobuline de type G

IgM : immunoglobuline de type M

IL : interleukine

If# : interferon gamma

K : potassium

M-F : matières fécales

M.I.F : Mercurothiolate Iode Formol

MUI : Million unité internationale

Mg/ml : milligramme par mililitre

Mg/l : miligramme par litre

Mg++ : Magnésium
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Ml : mililitre

Mmol : milimole

Moy : Moyenne

µ : micromètre

Na+ : Sodium

Nbr : Nombre

N.S.D : Nombre de selles diarrhéiques

N.S.N.D : Nombre de selles non diarrhéiques

O.P.G : oocystes par gramme

PgE : Prostaglandine de type E

P.100 : pour cent

PPM : particule par million

P.V : poids vif

Qté : quantité

S.D : selles diarrhéiques

S.D.+ : selles diarrhéique positive

S.N.D : selle non diarrhéique

S.N.D.+ : selle non diarrhéique positive

U.F.L : unité fourragère lait

U.V : Ultraviolet

U.F.D : unité fourragère digestible

Vit : vitamine

X40 : grossissement 40

X100 : grossissement 100

Z.N. : Ziehl-Neelsen

J : jour
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Numéro un dans la hiérarchie des maladies néonatales, les diarrhées du veau représentent une

dominante pathologique.

Ce syndrome aux multiples visages fait intervenir une multitude d’agents qui peuvent agir

soit seul, soit en association de deux ou plusieurs germes provoquant des signes cliniques dont la

gravité dépend de la nature des germes, du type d’association et des synergies de leur action.

C’est dans cette optique que nous avons mené à travers différentes régions du territoire national

un certain nombre d’enquêtes avec pour objectif d’estimer l’incidence et la prévalence de 7 parmi

ces agents pris seul ou associés, afin d’avoir une idée sur le faciès microbien dans nos élevages.

Une deuxième étape a consisté en l’estimation de l’efficacité des antibiotiques utilisés en

Algérie dans le traitement contre l’agent qui intervient en premier dans ce syndrome et qui n’est

autre que le colibacille F5+, afin d’évaluer son profil d’antibio-résistance.

Enfin n’ayant pas de traitement à ce jour contre la cryptosporidiose, on s’est attelé à évaluer

leur résistance aux différents désinfectants usuellement utilisés.

De ces différentes enquêtes il ressort que les 7 agents recherchés ont été tous retrouvés avec des

% qui dans l’ensemble rejoignent ceux qui sont retrouvés dans les nombreuses enquêtes menées

à travers le monde.
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The use of several techniques of diagnosis of Cryptosporidies in order to choose of them those

which seem simplest and effective for an application on the ground within the framework of

epidemiologic investigations, to this end the technique of Zeihl-Neelsen modified by Henriksen

and Polhenz is shown most powerful.

The use of this technique within the framework of an epidemiologic investigation with louse

drank the estimate of the incidence and of the prevalence within the framework of the diarrhoeas

néonatales of calf showed that the incidence of the cryptosporidies in calf in the followed breedings

was 16,97%, that the maximum incidence is 2nd (39,60%) and 3rd (32,09%) weeks, and that the

maximum degree of infestation is during the 2nd week of age with 31,55%.

The search of C.parvum, E.coli F5+ and Salmonella enabled us to show that E.coli F5+ is

established as of the 1st day, that C.parvum intervenes especially as from the 2nd week and that the

salmonellas appears later. C. parvum and E.coli F5+ are more readily met in the diarrheal animals.

The investigation gathering Cryptosporidies, Giardia and Coccidies, showed that

Cryptosporidies were met compared to Giardias which in their turn were met than Coccidies, and

than the increase in the degree of infestation by the cryptosporidies and Giardias was synonymous

with diarrhoea.

The joint search for C. parvum, E.coli F5+ of Rotavirus and Coronavirus confirmed the

greatest frequency of these agents in diarrheal calves, the respective incidences of these agents

within the framework of this investigation were 17,05% for the crptosporidies, 11,2% for

Rotavirus, 9,11% for Coronavirus and 8,4% for E.coli F5+, that E.coli F5+ is met as from the first

day (24,1%), Cryptosporidies as from the second week (25,6%), Rotavirus the first and second

weeks (22,4% and 28,2%) and finally Coronavirus the second week (20,5%). The resistance of

C. parvum with different disinfecting was tested and showed that this protozoon very resistant in

the majority of disinfecting is used. Finally the resistance of E.coli F5+ to various antibiotics was

tested and showed that the abusive use and as a blind man of antibiotics within the framework

of the diarrhoeas néonatales in calf with conduit with an increase of the antiorésistance of these

bacteria to many antibiotics.

Key words: Diarrhoea; F5+ colon bacillus; Coronavirus; Rotavirus; Cryptosporidium;

Salmonella; Giardia; Coccidie; Colostrum.
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_ ,320,&T&,2&l&-'#%&%(0&NlR&/04$1;,-,32%&!&%'32&/'%#2#)%&%'#2&RN= Uk&V

_ ,320,&U&,2& &-'#%&%(0&NJl&/04$1;,-,32%& &%'32&/'%#2#)%&%'#2&RJ=NQk&V

_ ,320,&G&,2&NQ&-'#%&%(0&!T&/04$1;,-,32%&N&,%2&/'%#2#)&%'#2&RQ=GTk&V

_ ,320,&N&,2&Q&*3%&%(0&T!!&/04$1;,-,32%&l&%'32&/'%#2#)%&%'#2&RN=! k6

&=!'(%!.21&Z&X%*":&?I$9R:6#!#$)9&%#&[*%&?%6&!9$>!.7
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NN 

J*%6&?%6&J9$>!.7  ":(5C%>%9#6& )6$#$R6 F X%*":6&?@Q9R%6#!#$)9

& & & g1&k g2&k g8&k

N&C,-*#3, lU NG6!R J! UG6NR l  6TJ  NN6GT

Q&C,-*#3,% N U !l6lR G JQ6TR !R Nl6RT JG !N6JJ

!&C,-*#3,% N! !Q6RG NNT  Q6lR NT NR6NT NR RU6QT

N&K'#% GJ NU6JG  J  G6TU U RU6!l ! R!6NJ

Q&P&!&K'#%  N RG6QR UQ   6  T RT6G! J Rl6NU

T&P&l&K'#% ! RN6 U ! NRR R R R R

U&P& &K'#%  RJ6NQ  NRR R R R R

G&P&NQ&K'#% N RQ6GT N NRR R R R R

N&P&Q&*3% l RN6! l NRR R R R R

V$6,-%&U)&[?,+$7652%&/#&/%"$F&/=!5Y%@767!+5&%5&Y+527!+5&/%&.=^"%&/%@&K%6#>1

9,&2*.$,*(&QN&,2&$,&+0*/>,&U&-'320,32&$,&3'-.0,&8:4">*32#$$'3%&/'%#2#)%&,2&$,(0&8,+04&8,

/'%#2#;#24&,3&)'3"2#'3&8,&$:v+,&8,%&%(d,2%&%(#;#%6

f#3%#&'3&'.%,0;,&5(,&-*$+04&$,&)*#2&5(,&$:,<"042#'3&8(&/*0*%#2,&84-*00,&P&/*02#0&8,&$*

/0,-#10,&%,-*#3,&=&'(&$:'3&'.%,0;,&lU&4">*32#$$'3%&/'%#2#)%&=&%'#2&NG=!R&k=&%'3&8,+04&0,%2,

0,$*2#;,-,32&)*#.$,&,2&$:'3&3'2,& &/04$1;,-,32%&)'02,-,32&#3),%24%&%(0&lU&4">*32#$$'3%&/'%#2#)%=

%'#2& ANN=GT&kD6& 9,&/#"& 8,& $:,<"042#'3&/*0*%#2*#0,& *//*0*o2& /,38*32& $*& 8,(<#1-,&%,-*#3,=

'(&%(0&N U&4">*32#$$'3%&/'%#2#)%=&JG&%'32&201%&#3),%24%&%'#2&A!N=JJkD6&9*&20'#%#1-,&%,-*#3,

.#,3& 5(,& $*& )045(,3",& 8,& $:#3),%2*2#'3& /*0& $,& /*0*%#2,& 8,-,(0,& 4$,;4,& A& !Q=RG&kD=& %'3

8,+04&8#-#3(,&,2&'3&0,20'(;,&NR&4">*32#$$'3%&)'02,-,32&/*0*%#24%&%(0&N! &/'%#2#)%&%'#2&ARU=QT

kD6*;,"&$,&2,-/%&$:#3),%2*2#'3&,2& $:,<"042#'3&"'32#3(,32&$,(0&04+0,%%#'3&,2&'3&0,20'(;,&8,%

2*(<&8,&ANU=JGkD&8:4">*32#$$'3%&/'%#2#)%&8'32&AR!=NJ&kD&%'32&)'02,-,32&/*0*%#24%&P&$:v+,&8,

N&-'#%=&,2&8,&ARG=QRkD&8,&/04$1;,-,32%&/'%#2#)%&*;,"&ARl=!U&kD&201%&#3),%24%&,320,&Q&,2&!

-'#%=&*(&8,$P&8,&",22,&/40#'8,&'3&*%%#%2,&P&(3&,&8#-#3(2#'3&8,&$:,<"042#'3&/*0*%#2*#0,&,3

8,+04&,2&,3&)045(,3",6

2080/0&X$64.66$)9

?,&",&5(#&;#,32&8,&/04"48,0=&'3&'.%,0;,&5(,=&.#,3&5(,&$,&;,*(&%'#2&,3&"'32*"2&*;,"&M6/*0;(-

81%&%*&3*#%%*3",=&#$&3,&-'320,&/*%&8,&%,3%#.#$#24&$,%&/0,-#,0%&d'(0%&8,&%*&;#,=&"'320*#0,-,32

P&",&5(#&*&424&-,32#'334&8*3%&8:*(20,%&20*;*(<=&AC">$',-,0=&NG QD6



 !"#$%&+"!#$-.%

NNG

M,02*#3%& 0*//'02,32& ",22,& %,3%#.#$#24&8,%& d,(3,%&P& $,(0&42*2& #--(3#2*#0,&84)#"#,32& $,%

/0,-#,0%&d'(0%6&9*&/0#%,&8,&"'$'%20(-&P&",&3#;,*(&d'(,&(3&0a$,&#-/'02*32=&AM>,0-,22,=&NG J&V

Z*;#3&,2&u(0*3,[=&NG TD=&3,&%,0*#2&",&5(,&8*3%&$:,</0,%%#'3&"$#3#5(,&8,&$*&8#*00>4,=&ABb#/'0#

,2&*$6=&NG R&V&r#$%'3=&NG QD6

f&$*&)#3&8,&$*&/0,-#10,&%,-*#3,=&,2&2'(2&*(&$'3+&8,&$*&8,(<#1-,&,2&8,&$*&20'#%#1-,=&%,

%#2(,&$*&/40#'8,&8:,<"042#'3&-*<#-(-=&",&5(#&,</$#5(,&$*&)'02,&/'%#2#;#24&P&",22,&/40#'8,=&","#

0,d'#32&$,%&20*;*(<&8,=&AI*L,0=&NG G&V&f3+(%=&NGGR&V&Z*"#0#&,2&*$6=&QRRRD=&201%&/0'.*.$,-,32

8(,&P&$:*//*0#2#'3&8,&04",/2,(0%&P&M6&/*0;(-6

C#&/,38*32&",22,&-^-,&/40#'8,&$,%&*3#-*(<&/*0*#%%,32&/$(%&%,3%#.$,%=&#$&3:,3&8,-,(0,

/*%&-'#3%&5(,&":,%2&/,38*32&",22,&-^-,&/40#'8,&5(:#$%&84;,$'//,32&$,(0&#--(3#24&",&5(#

,</$#5(,&P& $*&)'#%& $,(0&201%&)'02,&,<"042#'3&/,38*32&",22,&/40#'8,&,2&%*&8#-#3(2#'3&P&/*02#0

8:(3& -'#%& 8:v+,=& ,<"042#'3& 201%& %'(;,32& *%L-/2'-*2#5(,& ",& 5(#& 0,d'#32& $,%& 20*;*(<& 8,=

AK*""$(%[,L&,2&*$6=NGGJ&V&y(#$,b&,2&*$6=NGGl&*&V&W$%'3&,2&*$6=&NGGUD6&f(&8,$P&8,&",22,&/40#'8,=

$,&)*#.$,&2*(<&8,&/'%#2#;#24&/,(2&*;'#0&/$(%&(3&0a$,&8:,320,2#,3&8,&$:#--(3#24&,2&8,&20*3%-#%%#'3

8(&/*0*%#2,&5(:(3&0a$,&/'2,32#,$$,-,32&/*2>'+13,=&",&5(#&"'38(#2&P&/,3%,0&5(,&$*&%,3%#.#$#24

8,%&/$(%&d,(3,%&,%2&$#4,&,%%,32#,$$,-,32&P&$:#--*2(0#24&8,&$,(0&%L%21-,&#--(3#2*#0,6

9,&8,+04&8:#3),%2*2#'3&8,%&*3#-*(<&/*0*#2&'.4#0&P&$*&-^-,&$'+#5(,&,2&8'3"&,%2&$#4&/$(%

*(&-'-,32&8,&$:,</'%#2#'3&8,%&*3#-*(<&*(&/*0*%#2,&5(:*&$,(0&d,(3,&v+,&",&5(#&0,d'#32&$,%

20*;*(<&8,&AM>*02#,0=&NGGl&V&y(#$,b&=NGGl&.D6

f& $*& $,"2(0,&8,%& 04%($2*2%&8,& $:,35(^2,&'3&0,$1;,&5(:*& $*& )#3&8,& $*&/0,-#10,&%,-*#3,

'3&*%%#%2,&P&(3&84-*00*+,&8,& $*&/0,%%#'3&8:,<"042#'3&*#84,&/0'.*.$,-,32&/*0&(3,&/$(%

+0*38,&%,3%#.#$#24&8,%&;,*(<&P&",2&v+,&=&$:#--(3#24&3:42*32&/*%&,3"'0,&#3%2*$$4,&=&$,%&*3#-*(<

/,38*32& ",22,& /40#'8,& ,32*-,32& (3,& "'(0.,& 8:,<"042#'3& *%",38*32,& 8(& /*0*%#2,& =& ",22,

,<"042#'3&*22,#32&%'3&/#"&*(&"'(0%&8,&$*&8,(<#1-,&%,-*#3,=&",&5(#&0,d'#32&$,%&20*;*(<&8,=

A`*0.,0&,2&*$6=&NGGT&V&8,&z#*'&,2&S,08=&NGGT&V&f38,0%'3=&NG QD=&e'(0&",%&*(2,(0%&",&%'32

$,%&;,*(<&v+4%&8,&T&P&!R& d'(0%&5(#&%'32& $,%&/$(%& 04",/2#)%=&*;,"&(3,& #3"#8,3",&-*d,(0,

/,38*32&$*&8,(<#1-,&%,-*#3,&8:v+,=&","#&%,-.$,&%:,</$#5(,0&/*0&$,&)*#2&5(,&/,38*32&$,%&!

/0,-#,0%&d'(0%&.#,3&5(,&$,&;,*(&%'#2&,3&"'32*"2&*;,"&$,&/*0*%#2,&=&#$&3:L&,%2&/*%&%,3%#.$,&=

",22,&%,3%#.#$#24&%,-.$,&*//*0*o20,&P&$*&)#3&8,&$*&/0,-#10,&%,-*#3,&=&"'3d(+(4,&*(&)*#2&5(,

$:#3%2*$$*2#'3&8,&$:#--(3#24&34",%%#2,&Q&P&!&%,-*#3,%=&)*#2&5(,&",22,&20*3">,&8:v+,&%,&-'320,

/*02#"($#10,-,32& 04",/2#;,& 6&e*0& $*&%(#2,& $,%&;,*(<&8,;#,33,32&/$(%&;#+'(0,(<=& $,(0&%2*2(2

#--(3#2*#0,&%())#%*32&/'(0&04%#%2,0&*(&/*0*%#2,=&-*#%&#$%&8,-,(0,32&,<"042,(0%&.#,3&5(:*;,"

(3,&-'#380,&#32,3%#24=&,2&":,%2&/'(0&",22,&0*#%'3&5(:#$&,%2&201%&#-/'02*32&8,&3,&/*%&-4$*3+,0

8,%&*3#-*(<&8:v+,%&8#))40,32%&/'(0&4;#2,0&$*&/40,33#%*2#'3&8,&$:#3),"2#'36

9,&8,+04&8:#3),"2#'3&/*0*#2& $(#&*(%%#& $#4&P& $:v+,&8,%&*3#-*(<=&,3&,)),2& $,%&8,+04%& $,%

/$(%& >*(2%& 8:#3),%2*2#'3& %'32& '.%,0;4%& d(%5(:P& $:v+,& 8,& !-'#%& *;,"& (3& /#"& P& $:v+,& 8,& Q

%,-*#3,%&A!N=JJkD=&",22,&4;'$(2#'3&8*3%& $:#32,3%#24&8,& $:#3),%2*2#'3&0,d'#32&",$$,&0,20'(;4,

8*3%&$,%&20*;*(<&8,=&AS,30#[%,3&,2&e'$>,3b=&NG ND=&8,&-^-,&5(,&$,%&,%%*#%&,</40#-,32*(<

8,=&ABb#/'0#&,2&*$6=&NG !&V&S*0/&,2&*$6=&NGGlD6

9*&04%#%2*3",&8,%&;,*(<&8,&N&-'#%&,2&/$(%&,%2& $#4,&*(&84;,$'//,-,32&8,&$:#--(3#24

*"2#;,=&AS*0/&,2&*$6=NGGlD6&9,%&5(,$5(,%&"*%&'.%,0;4%&">,b&$,%&*3#-*(<&*8($2,%=&%'32&$#4%&*(

%20,%%&8(&;^$*+,=&$*&-*(;*#%,&"'38(#2,&8(&2*0#%%,-,32&,2&(3&,3;#0'33,-,32&/*02#"($#10,-,32

>'%2#$,=&'(&$,%&"'38#2#'3%&8:>L+#13,&%'32&201%&%'(;,32&84/$'0*.$,%6&9,%&20*;*(<&,)),"2(4%&/*0=

AS,30#[%,3&,2&F0'+>=&NG JD=&*(&?*3,-*0[=&Ap#$$*"'02*&,2&*$6=&NGGND&,3&O%/*+3,&*.'(2#%%,32

*(<&-^-,%&04%($2*2%6
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NQR

2080N0&3)94(.6$)9

9,%&8#*00>4,%&34'3*2*$,%&8(&;,*(&0,/04%,32,32&(3,&/*2>'$'+#,&-*d,(0,&P&$*&)'#%&8:(3&/'#32

8,&;(,&4"'3'-#5(,&,2&-48#"*$6

O3&,)),2=&/,38*32&$,&/0,-#,0&-'#%&8,&$*&;#,=&$,%&,3240#2,%&34'3*2*$,%&2'(">,32&,3;#0'3

QRk&8,%&;,*(<&34%&;#;*32%=&*;,"&(3&AkD&8,&-'02*$#24&5(#&*22,#32&$,%&!&k=&AC">,$">,0=&NGGGV

e'02,d'#,=&NGGJD6

f;,"& $,%& /0'+01%& 04*$#%4%& +0v",& P& $*& /0'/>L$*<#,& -48#"*$,& A;*""#3*2#'3& "'320,& $,

0'2*;#0(%=& $,& "'0'3*;#0(%=& $,& "'$#.*"#$$,& FGGHD& 69,%& /,02,%& /0';'5(4,%& /*0& $,%& 8#*00>4,%

34'3*2*$,%&0,;#,33,32&,3&-*d,(0,&/*02#,&*(<&"0L/2'%/'0#8#,%=&AC">,$">,0=&NGGG&V&Z*"#0#&,2

*$6=&QRRRD6

M6/*0;(-&,%2&0,/04%,324&/*0&Q&+43'2L/,%&AM0L/2'%/'0#8#(-&/*0;(-&MD&,%2&$,&+43'2L/,

.';#3=&Az#*'&,2&*$6=&QRRR&V&Bb#/'0#&,2&*$6=&NGGGD=&-*#%&",%&#3)'0-*2#'3%&%'32&P&/0,380,&*;,"

/0(8,3",&"*0&$,&+43'2L/,&.';#3&/'(00*#2&*;'#0&(3&0a$,&b''3'2#5(,&3'3&34+$#+,*.$,=&Az#*'&,2

*$6=&QRRR&V&Bb#/'0#&,2&*$6=NGGGD6

O3&*$+40#,=& $*&"0L/2'%/'0#8#'%,&%,-.$,&,<#%2,0&8*3%&2'(2,%&$,%&04+#'3%&,2&",&5(,$5(,

%'#2&$,&2L/,&8:4$,;*+,=&%(0&8,%&*3#-*(<&8,&2'(2&v+,=&-*#%&*;,"&8,%&8,+04%&5(#&0,d'#+3,32

8*3%&$:,3%,-.$,&",&5(#&,%2&84"0#2&8*3%&$*&$#2240*2(0,6

?:*(20,%& ,35(^2,%=& 8,&/$(%& +0*38,&,3;,0+(0,&8,;0*#,32& ^20,&-,34,%&/'(0& P& $*& )'#%

,%2#-,0&$:#3"#8,3",&04,$$,&8,&",22,&/*0*%#2'%,&8*3%&3'%&4$,;*+,%&,2&L&*//'02,0&$,%&%'$(2#'3%

$,%&/$(%&*//0'/0#4,%6

!6&I0,5(,3",&8:#%'$,-,32&8,&"0L/2'%/'0#8#(-&%//6=&,%">,0#">#*&"'$#&A)JHD&,2&%*$-'3,$$*

%//6&M>,b&$,%&;,*(<&8#*00>,#5(,%&,2&3'3&8#*00>,#5(,%&8*3%&%,/2&),0-,%&$*#2#,0,%&8,&$*&-#2#8d*

A*$+,0#,D6

8010&e.#&%#&)'f%4#$R

M:,%2&/,38*32&$*&N
10,

&%,-*#3,&5(,&$,&;,*(&,%2&$,&/$(%&%,3%#.$,&*(<&8#*00>4,%&34'3*2*$,%=

/(#%&$,%&0#%5(,%&8#-#3(,32&*;,"&$:v+,=&AC#;($*&,2&*$6=&NGGl&V&r,$$%&,2&*$6=NGGlD6&?,&3'-.0,(<

*+,32%&,3240'/*2>'+13,%&%'32& #-/$#5(4%=&/*0-#&,(<&T& d'(,32&(3& 0a$,&-*d,(0=&,3&,)),2& $,

"'0'3*;#0(%=&$,&0'2*;#0(%=&O6"'$#&IJH&AFGGHD=&,2&$,%&"0L/2'%/'0#8#,%=&%'32&P&$:'0#+#3,&8,&UJ&P

GJ&k&8,%&"*%&8,&8#*00>4,%&0,3"'3204,%&">,b&$,&;,*(&3'(;,*(@34&8*3%&$,&-'38,=&ABb#/'0#=

NG JD=&,3&/$(%&8,&",%&T&*+,32%=&$,%&%*$-'3,$$,%&%,-.$,32&d'(,0&(3&0a$,&,3&/*02#"($#,0&">,b&$,%

;,*(<&$*#2#,0%=&Ar*$23,0@B',g%&,2&*$6=&NG lD6&M,%&*+,32%&/,(;,32&*+#0&%'#2&%,($%&%'#2&*%%'"#4%

,3&*%%'"#*2#'3&8,&Q&'(&/$(%#,(0%&+,0-,%=&",%&*%%'"#*2#'3%&5(#&%'32&,%2#-4,%&P&J&P&QR&k

8,%&"*%&0,",3"4%=&A�0,$$#&,2&*$6=&NGGRV&I*+*3&,2&*$6=&NGGJD=&*(+-,32,32&$,&0#%5(,&8,&8#*00>4,6

9*&/04%,32,&%,&)#<,&/'(0&'.d,"2#)&8:4;*$(,0& $*&)045(,3",&8,&E$G,7+@,+$!/!#?&%//19&01

2+.!&FGG&AIJHD,2&_6.?+5%..6&%//=&,2&8,&$,(0&*%%'"#*2#'3&8*3%&$,%&)1",%&8,&;,*(<=&8*3%&",22,

/40#'8,&8,&$,(0&;#,6

8020&T!#%"$%(&%#&>%#,)?%6
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NQN

802010&;$%.&%#&4!"!4#:"$6#$-.%6&?%6&:(%C!*%6

C,/2&+0*38,%&),0-,%&.';#3,%&$*#2#10,%&8,&$*&K#2#8d*&Af$+40#,D=8'32&J&%#2(4,%&8*3%&$*&r#$*L*

8,&h$#8*&AN=&Q=&J=&l&,2&UD&,2&Q&P&B#/*b*&A!=&TD=&'32&424&0,2,3(,%&/'(0&",22,&42(8,&5(#&%:,%2

840'($4,&8,&3';,-.0,&QRRR&P&d*3;#,0&QRR!6&9,%&4$,;*+,%&42(8#4%&%,&"*0*"240#%,32&/*0&8,%

"'38#2#'3%&8:4$,;*+,&8#))40,32,%&8:(3,& ),0-,&P&(3,&*(20,6&e*0&*#$$,(0%=& 3'(%&*;'3%&3'24

8(0*32&",22,&/40#'8,=& $*&3*#%%*3",&8,& !l&;,*(<&/*0-#& $,%5(,$%&!!U&'32& )*#2& $:'.d,2&8:(3

,<*-,3&/*0*%#2*#0,&,2&.*"240#'$'+#5(,&A-*2#10,%&)4"*$,%D6& 7$&,%2&P&3'2,0&5(,&",%&*3#-*(<

%'32&#%%(%&8,&-10,%&3'3&;*""#34%&"'320,&$,%&20'#%&*+,32%&,3240'/*2>'+13,%&A01&2+.!&IJH=

"'0'3*;#0(%=&0'2*;#0(%D&,2&%'32&/$*"4%&8*3%&8,%&.'<,%&#38#;#8(,$%&8(0*32&$,%&20'#%&/0,-#10%

-'#%&8,&$,(0&;#,6

802020&3)((%4#%&%#&!9!(K6%&?%6&:4,!9#$(()96

C(0&$,%&!!U&;,*(<&8,&0*",&e0#-:S'$%2,#3&AQN!&8#*00>4{5(,%&,2&NQT&3'3&8#*00>4{5(,%D&,2&8'32

$:v+,&;*0#,&,320,&N&d'(0&,2&!=J&-'#%&A*(&-*<#-(-&!=J&-'#%D=&!!U&4">*32#$$'3%&8,&)1",%&'32

424&04"'$24%&P&0*#%'3&8,&N&/04$1;,-,32&/*0&;,*(6&9:v+,=&$,&%2*2(2&"$#3#5(,=&8,&-^-,&5(,&$*

"'3%#%2*3",&8,%&%,$$,%&%'32&0,$,;4%&%L%24-*2#5(,-,32&/'(0&">*5(,&%(d,26

9,%& ,<"04-,32%& 8,%& ;,*(<& '32& 424& 04"'$24%& /*0& 4"'(;#$$'33*+,& 0,"2*$6& ?1%& $,(0

4-#%%#'3=& (3,& /*02#,& ,%2& /04$,;4,& %(0& (3& 4"'(;#$$'3=& /(#%=& ",$(#@"#& ,%2& #--48#*2,-,32
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