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Using of milk ELISA test to investigate the presence of antibodies resulting from
vaccination of ewes with Brucella melitensis strain Rev.1 vaccine

W. S. Al-Khafaji

Department of Internal and Preventive Medicine, College of Veterinary Medicine, University of Mosul, Mosul, Iraq
Abstract

This study was included 18 of native lactating ewes divided into three equal groups which was vaccinated with Rev.1
vaccine. The sensitivity of Rose Bengal test (RB) was 50% ,50% and 0% in the 4™ day postvaccination in animals of 1% group
which vaccinated with dose 1x10° colony forming units(CFU)/ml via subcutaneous route, the 2" group vaccinated with dose
1x10° CFU/ml via conjunctival route the 3™ group vaccinated with dose 1x107 CFU/ml via subcutaneous route respectively,
then increased to reach 100% in days 7, 30 and 15 in vaccinated animal groups 1%, 2™and 3™ respectively and continue till the
final of experiment, the sensitivity of serum agglutination test (SAT) reached 100% in 7" and 15" day in 1 and 3™ groups
respectively, while, it reached the highest value 80% in 30" day in 2™ group. The milk ELISA showed sensitivity reached
100% from the starting of experiment till the final in the 60 day postvaccination in all vaccinated groups, the results of SAT
revealed the highest antibody titers was in the 1% and 3™ then 2™ groups. also showed significant correlation between optical
density (O.D.) values of milk ELISA and the results of SAT while the correlation coefficient value was r= 0.80 at the level
P<0.05. The results of bacterial culture was negative for milk and vaginal swabs of ewes in all vaccinated groups.

Available online at http://www.vetmedmosul.org/ijvs

-

Aadiall

o1


http://www.vetmedmosul.org/ijvs

(1£-09) Yoo d o) dla) e o V1 alsall iy yloyll o plell 48/ jall dlsall
it gall Gl s lasdll ) IS ¢ paal ) palel) il ailiy

Janll 3l sha g 3 gall

Al all e Ll gl ) 48 yha g Al Hall il g
855l aad [ el g de) ) 3l AT Ayl Cgla daai (18)
SO ) Ll g fie L) gaal) o3 Caend Euaa (Al gaall
e allg LAl pllae) &yl e Talaie! (g gl pualae
CZ ) 8¢>all A8, 81 cilaplat s LN (o 0885 45 3
Jslaadly aiaall ALalll A3, ey (Al Veterinaria
ie all e Janll (Joe 50) R 4 el ) Caiadl
Jw/(CFU) @l yeriall 45 680 3385 107x ] ALl 4l
a3 «J/(CFU) 107x] dozmiddl de jall le Jsuanlly
& ((CFU) 107 sl 53) ol Jeladll e Jo 1 pas
Sl e85 253 ol il @ L) Uy lae e 2 99
salall cuas JW/(CFU) 107x1 de s (A de saadl
o= J=/(CFU) 107x] de yo 40Ul de sanall Ul
hﬁdﬂ\bﬂ\ju@\wf)_\m‘d_ak

Al @as Jo/(CFU) 107x1

d_ﬁu\).ﬂ‘ g_:l_a\}mu_.og_uu\}e.d\ u\_x.u: H;?_’
321605405305 155754 oY) eﬁ O (Sl s,

sloal ad JoW adll (pand ) sl ciliie Cuand
adil e slazal aal g e g paillajle Cdall )3l sl
(11) ESTE RUVERSTRCI P TN PN PRE I NPT
Dsaall Syl ST dassy e ) e el il
Aigll (HIMEDIA) 4S 5 (3 gl

aaladl 3 daild) 2ladl) (e Adigall Cilasall gen a
ads Gl elac) 323 609405305 155 75 4 sLY) 84S
gl B o Dgla Daals j il (8 sl g
As s lgias oty digl (HIMEDIA) 484 e el
DSThauy (o Lalaiad 23 25 (g ol 7-3 32 237 5 ) )
(20) &8sk s ) saall Sl 5 )

AS ) e gl JUSill Ay il 5,
o3 ) ady sV A LAl S sl 3 jeal)
Jhia) | aaall 8 S g ) Sl e wiSE ¢(20) a
=5 & sl -Svanova A8 >3 e Sgaall g alall ) 3
LAY aal 3 jeaal) AS A1 Cilaalad s 0 3) ya)

One way LI aladinly "Liliaa) ciliball Jolas o5
Julaa jLial g analysis of variance test (ANOVA)
5l HLa ] (g pimall CDEAY (6 gl 2aie] g Lalii )Y
5 A sinall L Gy Gl (P<0.05) Jlaial s sl
SPSS (ol zali ) aladivdy 4 gindl)

plana 3 Ak ghuall (al jeY) (e s shans g sl (i e 2ny
el e s AT ol 3l s a1 G805 Jaws il jadl 52
sl ZUBY) 5 S Bl el (sl e (1)
UMY\MTJ\ASM\ ol Y e 43 S e Db
el U3 ) g yall G0 Gk il g Uisy (4-2)
L Hseby dall 4l s Al Gl gmall G g ¢ o sl
LAy Gadde) 1IN ALY asay 0w a2 )l e Al
O (5) Ala) oS Llee Jygual aniill (8 4ladll
Ay LAl b ) el dexdiud) il LAY
Ao lainly gl Sy (a5 (3 5 adiall iy JISid)
u\_ﬂﬁaﬂ‘g daslall u\_a\},gaj\ = _).J,).A.\S\ c_a\J\_.u;‘ﬁ\ AW
() Al Al ) LSl (e Sizad (6) Linada Al
O daall 9 dai a5 gl (7) l jlga¥) LT L jekis
e ) s Ly Ganddill  derdid) cl jlgay)
o i U sy il Calall 13l ) 131y bl
3y (10-8) S il Aliaall ol LAY (5 glue iy Jlis
Aalies Gl Al @l LEAY) e pdliall e 13501 s
il gl LY e Aatll) Moyl aal g e CaiSl e
s B Saall 5 Al by e i Gl (11)
il s LAl aadt iy (13,12) &l pnall (8 Ha b g ol
Be g gall (3laliall & Rev.] 8 —all Adallall S g yall
o Ul e A0 i gie Al uadl 2z o3 5 G sl
Lils @l Ll LAl 13 gl 5 ((16-14) 8 all &l yind)
O ALl alall sla Y Uil o jéay 43 Lead) 5200
oo Al sl Gl JA Al e SN 4y Sl daeial
b o Jalaill ASEa (g0 3 e Shaws gl ail o ALY
U el Aadll il gall e Aailall il gal) oy 5 il
il gall 8 Gabea¥) aYa Gans cun A (18,17)
A cadall 8 AalBll 5 il ol o = ey Jal gl
(17,16) g8l any & agaall A a5 das )l 5 Al
s Jsl 35k e el Gl Al 5 ) phad Gl
Al o2a Canmy @13 JaY 5 ¢(19) Anilall il goall
DAY Calaay) gasal
O el (8 lall ) 3 sl 5 a8 e ol -
(el Ll dbeaddl il giall g dailad) il gpall
cals ‘ﬁ Rev.1 S)J:J\ C\JS Azl aal 68 e el -y
3=l L) alaai Wl Rev. | 6 _sialy 4 ikl £l
RO
s e Aaldllh 3yl adl ya J 3o AilSe) Aglae -
Rev.1 &l #lah dadlal 7Ll
Calall 130y sy Apulial & aal Al alay) -t
glaill qadlaad (21 o33N sl y JSadl 4 )5
Faild)




(1£-09) 7.

9 o) L) e FF lsall g pdayll o glell 4]yl Alsall

ot goll dnals oo ol Call S ¢ pual T raledl yaisall wili

) el 5 il day al Sl o sl (e Cielay %100 A sl
(1 Jan) Anilal) aualaall 481SD 5 A ) 300 dilgs

mmn Juu g 2Ll

Ay @\_...J\ ?J-‘!‘ Lg RS J\M‘}!\ J\_uud ¢ e b ol
4 Ll (0.0 + 320.0) QJUTXJ\JM_;M\@J@JM\
il i) amy 1545 8 S AN 5 A0 (ytie ganal)
e ikl 5 ¢ sl e (19.688.0) 5 (22 80.0)
ERARPY- @a\ ) Jaadd BN LYY " Lag 58 sl
Q.r“-‘\ s_\S;_u‘g cdaslall @A\AA]\ E\A\SS_S c_}j&ﬂ\ A= 60 e}.ﬂ\
de gandll L@l oY) de gaadll 3 daal) juledd Y ax4ll
J532) Al ,all 52 alaial e g 4l de ganall o5 (ya 5 2N
(2

w;u\Ss_u;@}u‘X\ UJM\};\.\H\ \_).\3\ J\.\.\;\ C..:\.u
Lsire Gy iy r o= 0.80 Legiv LY Jabae
Al Al AUKH @iy clad of Ju 1y P<0.05
OSally Ly slamd e jlee ellic 13000 sl
(1 8 oo

@L\.\ g_uu

G_ill'd\

gl analae A deaiiocal) cl JLARY) dpaboaa geiliS 1Y
daatal
Dia) Apaboad 4 giall Al o Al jall il < el
0 ALl o) Ay e Agasliaall) JLSE A )
= %05 %505 %50 <oilS (i s ge Aol Cidae
Al s A5V pelaall Gl ga 8 SHD day al 51 sl
%100 A Sl 4y giall dpusil) cnii 5) o5 N il e 28AY
Al y Y maeladl Glil s (315 5305 7 ALY
A 5 Aaal) &y shal) Al &yl ) e 230
el cAsilall waelsnall 48815 4l jall 530 Ales ) %100
%100 <aly s O L) duabuad 4 sial 4ol
‘gc:\:m}‘;jy\ Ot sanall Gl 81557 ALY 4
=30 sl (8 %80 Aubuall A ud Cualy Lady ) ol
A_x_u\.m;ﬂ«_a}ud\ Al Ol Al M:)A;.d\ & FYEN
Criaddd) Lady ‘A}‘}[\ 4.9‘94.;..41\ Ul s 8 %100 4:1\.}3\}
o AN 5 A (e sanall i) i b %40 A )
el Gl 13 sl das G 6 il 3xy 60 a5l
Aol aaly Cua daddiuall Gl WYY (e Apalis Ao

Rev. 1zl daild) zlal) gadse 8 deasioal LY daulual & i) candl (1) Jsaal

107 4oy caadl) 40l

Aoy candl) V)

(lal) caas (anilall (alad) caai 107 axy ALY
Dl oo A,y — o dnny I o &y il
sl e Js sl el Sl sl e Jsul
100 0 0 100 0 50 100 50 50 4
100 60 60 100 0 60 100 100 100 7
100 100 100 100 60 80 100 100 100 15
100 80 100 100 80 100 100 100 100 30
100 60 100 100 60 100 100 100 100 40
100 40 100 100 40 100 100 100 100 60
(Ao sane JS 36 il gl dac) A giall Al Jiad 2l
(eanndil) LA A e dagi Cadae | ) Asilall il goal) A dpuliall
LesiY) O30 LA aladiuly Rev. 1zl el ey el 8 435Sl alaal) e ¥ axa (2) Jsaall
aan _— BB
. . Al . . 2 ALY
107 e o caadl) A 119 . de jym Ciadl) -
ONER (Featlell 8 107 A 2 ) (Al cias 10° et

1)



(1£-09) 7.

9 o) L) e FF lsall g pdayll o glell 4]yl Alsall

ot goll dnals oo ol Call S ¢ pual T raledl yaisall wili

A 2.0+18.0 A 0.0+£10.0 A 6.0£16.0 4

B,C,c 9.8+44.0 A,b 0.0£10.0 A,a 0.0+320.0 7

B,b 19.6 + 88.0 B,b 22 £80.0 B,a0.0+160.0 15

b 12.0+52.0 2 C,b 9.8+£44.0 C,a 0.0£80.0 30

C 11.0+40.0 A,C,b 12.0+38.0 C,a 8.0+72.0 40

C 11.6+36.0 A,b0.0+10.0 D,a 9.7+ 56.0 60
bl Unall & Jaeal) Jiai agsll

Syas oo a5 "L gae ARl 5yl Ay Y1 g pallp Ll Adlia ) 5 juaall A SIS Cig jall e (s gin

138 ol ) A0S Aaild) apalaall 8 il ey S g¥) ALY S
& 5 O o) e il S Adels I 5K sy
S (23) IgGa 5 IgM Cre sl (e Slaal "4 e TgGy
a5l ol yall 8 833 () 5S5 TgM § 58 e oY) o
DL 3 (11) adaay L &y jlie giliall o3 g (25, 24) il
aaildl 3,k e Rev.1 8 il C\JLAAALJ\ UL..:S\ u\
4_1.3)) )Lu;y LG.Z_!AAMA}A k_:;.ua\ AN mhﬂ\ ‘&::J;.“_\
) ll Ay e SUAK g clill (e aald 3D 2ay JISa)
Ll A saldl il gaall o) LS 31 (26) Lgale (s
Jlsill A plis) dpuliad 4 6 dai &G ¢l Rev.
ALalsll Ayl de Hally daailally Leali die %967 il
Al Ao jallg alall Coad Leagilinie 9100 sy
A (27) Jaw s (A a8l e dal g jed 2ey ALK
5 15 220 %97.4 Caly Sl 43 55 JUia) dulual 4 i
bl Ao jallhg alall ciai Rev. ] gLl Sleas il (0
Slia) Al 4y )Mn Laatl) o A all peilis < yedal ALals)
day ol o sl (2 %05%05 %50 <ulS s o)
‘:J\}J\ UJ:; ﬂ\_ﬂLﬂ\} ‘Lu\_d\) Q}Y\ @A\;A.“ R YEN 4.9 c_ul\.“
1557 al¥) (4 %100 A doail 4y gial) dasill Coni )
sl e A 5 35V aselaall g_\t_\\P‘;C_uu\ dxy
M}M_uLJ\A_c}A;A\uLa\}A‘_g3Oe}J\ %80 dwuisg
U‘ ) daald) @A\AAJ\ O call oda st u)\.\;\J\ &
L5 eolmial g dpubua JBY) g sl o300 s
o e 4dl g ¢(28) 4l il el g paiall i 5 SISl
LAl g o)Sg.d\ dA\)AS\ ‘_,’J _\\A_.aY\ Y g_'q_ﬁaSﬂ
Chgrn aai (6 giue (30 2] (6 siue (35S Ledie 4 3l
sl A dll o Aul el il iy LS (29) ol
gl malas 3 9%100 colS Cadall |30 Slaa) Lyl
e 1l SR o 3 el all Bae Jsha e g 281K dailall
b 5 Ao all amig) 4 sl dlle dpulua cllia Hdlul)
5 ) gemn Aaliaddl il pall g A sl bl gaall s 3 il
O Aguloa SIS il e 15N sl 5 (32-30) Al
JLia) aadion 3 (32) aaall oy JLSa) 43 5 (5 il
pil s e ALAlS LdA (e (o s e JISiall A

al) A3E<))

-~
Al
rd

gr‘n N axall e
(P<005) 4 sina (6 gl die 4 gina DA

i)
N
93
1

L)

i

i gall

,
4
=
N~
(=3
L
L]

ELISA values (OD)

0.5

T T T T T
10 20 40 80 160

Antibody titer =Yl e
(OD) sl LUK ad c M) momy (1) JS2)
s

dzdla
Duia) Aaboad 4 giall Al o Al jall il < el
2ay @l )l sl (B %05 %50 5 % 50 <ulS Jsall 4
Sl e AN 5 Ay YY) maelaall il ga b il
315 53057 oY) 8 %100 N daall Lol Canili )
JLSadl A 55 Hlia) of ) DAy odn iy ¢ I sl
> specificity 4qe sill) dibal 5 die 15 dille dpulua clliy
Dlia U Al il s il A sl bl gaal) Ay
Aaild) sl gal) cple ool e 43508 ae 5 (il
Lol Laladil Cas el (22,21) L dibaal) Ul gaall




(1£-09) Yoo d o) dla) e o V1 alsall iy yloyll o plell 48/ jall dlsall
it gall Gl s lasdll ) IS ¢ paal ) palel) il ailiy

5 all Alallall S g nll Ll Aadlall bl goaldl o el
Clanhs G el Lladll il sl sRev. 1

oy S

e Aied Ll (g ydanll Cadall A0S salee Caalll Sy
Sl Sl aca g Olbgad y Glaclis

JALAAS‘

1. Songer JG, Post KW. Veterinary Microbiology Bacterial and Fungal
Agents of Animal Disease. Elsevier Saunders, Missouri 2005; 200-
206.

2. Radostits, OM, Gay CC, Hinchcliff KW, Constable PD. Veterinary
Medicine: A textbook of the diseases of cattle, horses, sheep, pigs and
goats. 10™ ed. Elsevier Saunders, London 2007; 966-994.

3. Chand P, Rajpurohit BS, Malhotra AK, Poonia JS. Comparison of
milk-ELISA and serum-ELISA for the diagnosis of Brucella
melitensis infection in sheep. Vet Microbiol. 2005; 108: 305-311.

4. Memish Z, Mah MW, AlMahmoud S, AlShaalan M, Khan MY.
Brucella bacteremia: clinical and laboratory observations in 160
patients. J Infect. 2002; 40: 59-63.

5. Garrido F, Duran M, Macmillan A, Minas A, Nicoletti P, Vecchi G.
Brucellosis in sheep and goats (Br. melitensis). European
Commission, Report of scientific committee on animal health and
animal welfare. 2001.

6. Omer MK, Skjerve E, MacMillan AP, Woldehiwet Z. Comparison of
the three serological tests in the diagnosis of brucella infection in
unvaccinated cattle in Eritrea. Prev Vet Med. 2001; 48: 215-222.

7. Kolar J. Control of brucellosis in developing countries. Annales de
I'Institute Pasteur Microbiol. 1987; 138: 122-126.

8. Nielsen K, Smith P, Yu WL, Elmgren C, Nicoletti P, Perez B,
Bermudez R, Renteria T. Second generation competitive enzyme
immunoassay for detection of bovine antibody to Brucella abortus.
Vet Microbiol. 2007; 124: 173-177.

9. Portanti O, Tittarelli M, Di-Febo T, Luciani M, Mercante MT, Conte
A, Lelli R. Development and validation of a competitive ELISA kit
for the serological diagnosis of ovine, caprine and bovine brucellosis.
J Vet Med 2006; 53: 494-498.

10. Cloeckaert A, Baucheron S, Vizcaino N, Zybmunt MS. Use of
recombinant BP26 protein in serological diagnosis of Brucella
melitensis infection in sheep. Clinic Diag Lab Immunol 2001; 8: 772-
775.

11. Stournara A, Minas A, Bourtzi-Chatzopoulou E, Stack J, Koptopoulos
G, Petridou E, Sarris K. Assessment of serological response of young
and adult sheep to conjunctival vaccination with Rev.1 vaccine by
fluorescence polarization assay (FPA) and other serological tests for
B. melitensis. Vet Microbiol. 2007; 119: 53-64.

12. Reynolds SL, Lindstrom JL, Fancher TL. Use of ELISA in predicting
latent calfhood brucellosis infection. Proc U.S. Anim HIth Assoc.
1985; 89: 150-158.

13. Heck FC, Williams JD, Pruett J, Sanders R, Zink DL. Enzyme-linked
immunosorbent assay for detecting antibodies to Brucella abortus in
bovine milk and serum.Am J Vet Res. 1980; 41: 2082-2084.

14. Minas A. Control and eradication of brucellosis in small ruminants.
Small Rum Res 2006; 62: 101-107.

15. Cloeckaert A, Jacques I, Grillo MJ, Marin CM, Grayon M, Blasco
M, Verger JM. Development and evaluation as vaccines in mice of
Brucella melitensis Rev.1 single and double deletion mutants of the
bp26 and omp31 genes coding for antigens of diagnostic significance
in ovine brucellosis. Vaccine 2004; 22: 2827-2835.

1y

O A ¢(33) daal) ge CalSl aaiie clulal) Sy )
O Al Ca e sl ancil) 2y Sl dania aliiive aadioy
5 dlall e 130V Ll b dasl) Gansidl acaiis
el e 1385 (34,27) sl & Al ST Leheay Laa
(26) Lo 483 ) giliall & jlie Aagiil) sda g Al all il
A & jelal Rev. ] gl dnlall i) gaall o)) 1) L) A
%100 sl »3ball je 15001 HLia) daleal 4le 4 i
%95 Ay g ALK Ayl Ao jally daailally Leaili die
daly g ae ALalSl Al Ao jallyy aladl it Leadli vie
@\JJ&A@ML}A‘M\ caaliaf UP@ c@ﬂ.\l\ %)
iy bl e 130N HLEAY dubea A daw 3 (11)
iaaile o pladilly lall @il e aulid 836 22 %77 .4
LAY ) ) (¢ e s ALlSH @) de ally g el
Glalll calisg gu (Immunogenicity) dwsiadll 3 a8l
Cp LAY aga d A TLudlle daiidl Rey. ] e
Jw.\ o Yl ds;sj ‘(15) Mw\ MJ\A.J\ Ll
@Jm\ rie ) suall yac Arx; aiad Agladl) et uy) of
gLl il ol Al ) il w_la;;! .(11) Rev. 1
G RPIA| ‘Ac\ claw da dlaay) paad 45“ w3 Rev.1
Ao jall alall coag Aasldl il gl 8 Sl e
Ll 0 e ganall a5 (A 5¥) de sanall) AL Aol
O JS Ledas ) bl 4 5laa 238 5 Al de sanll
Aailal) il gl & 4 sSiall alaa) ulea of 3 (36,35)
LB 0w s ¢(38,26) sellae) Gl ks Ul de ja o adia
A gaall AU 208 oy A gine 48D g g Jas g1 A )
OO s aladiuly daal) juleay caalall |50 laay
el 4 gzall AU Cld bl (o iag 138 g o 9aiY)
nSall g Ly S e e elbia 150y Lgaly
Ao dpas LS 3 (27) Ad) Jlile Gilday 138 5 ma
=il e 13000 gAY A sl QG a8 (Gl 4y gixa
Al GllaC g caniall Cogli sl aladiuly dazal) e
Aoyl jie A8le agay MLl ) (35) Ledaay A il
Ayl julaag edlill | 3N SLEAY Jay 3l G
ool g 50 gl Lel | aga¥) o33 Ll alaainly
sae Jsb o5 zladll g 33 sall) il 40U cuils
3 (39) 4l Jliile sty 138 5 Anilal) waclaall 281K A al)
ie jall zladll il aay dalill 5,50 ol s el ol
O JsY) L=l J3A alall i Rew, 1zl ALalSl) dpulsl)
L) dagll 1) LS 3 (40) adaa e 4y GlIX g (gl
ic i Rev.] Bl Qlall jadl zaili aay o ijall ¢ )50
28l e el A58 A adall &oss (CFU) 1%10°
ér_ JJUJ.\Q&_\.\H\ \_).\S\ JL\.\;\ u\.!éu.n“)d]\ wac_uauu




(16-09) Youd o) il ose V1 alaall iyl o glel] 4] joll dlnal)
it gall Gl s lasdll ) IS ¢ paal ) palel) il ailiy

30. Macmillan AP, Greiser-Wilke I, Moennig V, Mathias LA. A
competitive enzyme immunoassay for brucellosis diagnosis. Dtsch
Tierarztl Wochenschr.,1990; 97: 83-85.

31. Nielsen KH, Cherwonogrodzky J, Duncan JR, Bundle DR. Enzyme-
linked immunosorbent assay for differentiation of the antibody
response of cattle naturally infected with Brucella abortus or
vaccinated with strain 19. Am J Vet Res. 1989; 50: 5-9.

32. Burriel AR, Christodoulopoulos G, Bisias G, Fthenakis GC.
Comparison of fluorescence polarization assay, indirect ELISA and
competitive ELISA methods for diagnosis of Brucella melitensis
infection in small ruminants. Small Rum Res. 2004; 54: 243-247.

33. Munoz PM, Martin CM, Monreal D, Gonzalez D, Garin-Bastuhi B,
Diaz R, Mainar-Jaime R, Moriyon I, Blasco JM. Efficacy of several
serological tests and antigens for diagnosis of bovine brucellosis in
the presence of false-positive serological results due to Yersinia
enterocolitica O:9. Clinic Diag Lab Immun. 2005; 12(1): 141-151.

34. Nielsen K. Diagnosis of Brucellosis by Serology. Vet Microbiol.
2002; 90: 447-459.

SSJL“J‘ UALP>“ UR Y= TEGN RS TIVEN (Jl_u ?l_mj ‘@us.\lj‘o

3L anifl ae Aaliaall <l LY aladialy glaall 8 (sl s sl
2008 ¢aa gall dndla 1diagall | (iiuale Al ) Rev. 1 W

36. Delgado S, Fernandez M, Carmenes P. Influence of age and stage of
gestation on serological response to subcutaneous or conjunctival
Brucella melitensis strain Rev.1 vaccination in ewes. Small Rum Res.
1996; 19: 63-68.

37. Delgado S, Carmenes P, Fernandez M. Seroprevalences and lack of
abortions after vaccination of Churra sheep with reduced doses of
Rev.1 Brucella melitensis vaccine by subcutaneous or conjunctival
routes. Prev Vet Med. 1995b; 23: 153-161.

38. Diaz-Aparicio E, Marin C, Alonso B, Aragon V, Perez S, Pardo M,
Blasco JM, Diaz R, Moriyon 1. Evaluation of serological tests for
diagnosis of Br. melitensis infection of goats. J Clinic Microbiol.
1994; 32: 1159-1165.

39. Entessar F, Ardalan A, Ebadi A, Jones LM. Effect of living Rev. 1
vaccine in producing long-term immunity against Brucella melitensis
infection in sheep in Iran. J Comp Path. 1967;(77):367-377.

40. Martinez OL, De la Rosa RP, Diaz-Aparicio E, Hardwicke CS,
Andrade LH, Giiemes FS. Shedding of Brucella melitensis Rev. 1
strain in the milk of reduced dose-vaccinated goats.Tec Pecu Méx.
2005;43(3):399-404.

¢

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

29.

Blasco JM. A review of the use of Br. melitensis Rev. 1 vaccine in
adult sheep and goats. Prev Vet Med 1997; 31: 275-283.

Banai M. Control of small ruminant brucellosis by use of Brucella
melitensis Rev.1 vaccine : laboratory aspects and field observations.
Vet Microbiol. 2002; 90: 497-519.

Hamdy MER, El-Gibaly SM, Montasser AM. Comparison between
immune responses and resistance induced in BALB/c mice vaccinated
with RB51 and Rev.l vaccines and challenged with Brucella
melitensis bv. 3. Vet Microbiol. 2002; 88: 85-94.

Blasco JM, Diaz R. Brucella melitensis Rev.l vaccine as a cause of
human brucellosis. Lancet 1993; 342, 805.

Alton GG, Jones LM, Angus RD, Verger JM. Techniques for the
brucellosis laboratory. INRA, Paris. 1988.

Samartino L, Gall D, Gregoret R, Nielsen K. Validation of enzyme-
linked immuno-sorbent assays for the diagnosis of bovine brucellosis.
Vet Microbiol. 1999; 70: 193-200.

Garin-Bastuji B, Blasco JM, Grayon M, Verger JM. Brucella
melitensis infection in sheep: present and future. Vet Res. 1998; 29:
255-274.

MacMillan A. Conventional serological test. In: Nielsen K, Duncan J
R, eds. Animal Brucellosis. CRC Press Inc. Boca Raton. 1990; 153-
198.

Butler JE, Seawright GL, Mcgiven PL, Gilsdorf M. Preliminary
evidence for a diagnostic immunoglobulin G1 antibody response
among culture positive cows vaccinated with Brucella abortus strain
19 and challenge exposed with strain 2308. Am J Vet Res. 1986;
1258-1264.

Tizard IR. Veterinary Immunology, an Introduction. 6 ed. Saunders,
Philadelphia, 2000; pp260.

Marin CM, Moreno E, Moriyon I, Diaz R, Blasco JM. Performance of
competitive and indirect enzyme-linked immunosorbent assays gel
immuno precipitation with native hapten polysaccharide and standard
serological tests in diagnosis sheep brucellosis. Clinic Diag Lab
Immunol. 1999; 6: 269-272.

Delgado S, Fernandez M, Carmenes P. Evaluation of an enzyme-
linked immunosorbent assay for the detection of sheep infected and
vaccinated with Brucella melitensis. ] Vet Diag Invest. 1995a; 7: 206-
209.

. Waghela S, Wandera JG, Wagner. Comparison of four serological

tests in the diagnosis of caprine brucellosis. Res Vet Sci 1980; 28:
168-171.

Lucero NE, Foglia L, Ayala SM, Gall D, Nielsen K. Competitive
enzyme immunoassay for diagnosis of human brucellosis. J Clinic
Microbiol. 1999; 37(10): 3245-3248.



