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Abstract : The safety of Brucella abortus strain RB51(SRB51) was investigated in dairy cows and Korean
native cattle of 4~7th month of gestation. From experimentally inoculated cattle, 18 of 25 (72.0%) dairy
cows, and 3 of 10 (30.0%) Korean native cattle were aborted or delivered premature fetus, There were
no significant differences in the incidence of abortion depending on the inoculation route (intramuscular
and subcutaneous) and dosages (1X10°, 2.8X10°% and 4.0x10° CFU). The antibodies to the SRB51 were
measured by a dot blot enzyme-linked immunosorbent assay. The highest titers to SRB51 were detected
between 5~7 weeks after inoculation and the specific antibody could be detected up to 28 weeks after
inoculation. The SRB51 was isolated from amnio-allantoic fluid, bronchial lymph node, mammary gland,
and supramammary lymph node in 5 of 25 dairy cows during 4 weeks after either abortion or delivery.
Although SRBS1 was isolated from 4 of 24 aborted fetus or normally delivered calves at parturition time,
it was not isolated during 4 weeks afterward. Eleven of twentyfive dairy cows showed the endometritis
and/or necrosis until 6 weeks after delivery, no lesions were seen at 8 weeks after delivery and uterus from
control dairy cows. The results of present study revealed that SRB51 might induce the clinical signs of
brucellosis in the pregnant cattle at 4~7th month of gestation.

Key words : Brucella abortus, SRB51, safety, pregnant cattle, Dot-ELISA

NoOB

sled F-Zof] A8 o] LPS O-sidechain®] 2P E R

& H2Az g e 718 dllgel & A
S, WA 2 724 8-S Weshn, Wl go] wo}
18 AR e At 2L F3se
Zolt}, olgi3k EAo 2 u|Fd e 1940 S19 oF%
3} gulAl g shahated wAzhA 2 U S22
ARgEt gt [12]. eyt S19 BAle =2 oitas
£ ot 2] AT &, Abgel WA, PAlae
A AR fAababay o] 7k9 Aol 7o) 9EE 1
] A Foltt (6, 7, 21). ©]213 & Bt ¢

N

*Corresponding author: Han-sang Yoo

type HeolFE YHE RBSI 453 Ao de|d 3]
Stevens 5 [20}2 RB51 WAL S19 WA BT} HY4do]
B, 125 oldloll AhfiellA] R 2=, 7 e}
WAl o) o) gl Bl Bde] e Roz
B $elvets HA BAe] F8IA e &
F2A ey W] dgo g 199 del] §h9-9f A
o RB51 WAL HEE A8l o} Yaldolr] g
fr, ZAko] WAEl] FEElol vl wslE Z
& ul it B dFolM e HAIEE gildelr f, =
AbakAla B2A2k RBS1 WAl AEstel JAdAE

College of Veterinary Medicine and School of Agricultural Biotechnology, Seoul National University, Seoul 151-742, Korea

[Tel: 82-2-880-1263,

667

Fax: 82-2-874-2738, E-mail: yoohs@snu.ac.kr]



668 ER - 258 - olAA - ZUD - A YAE - ARE - 48Y - FIY

Bat7] Astel QA1 sls} ghgol F) 2 A2Al B
oSl M A R RBSI WAS HEEL, 4,
A WY, GARE, ofnlhsh Folel 74 %)
2YE WFF 22 54 Adsdn.

Mz ® ey

SA|H4

S AAF 2 BARA] A4t wiAls) m)=e) wiAl A
Z Al(Professional Biological Company)ol| Al A A&}
RB51 547022 (Lot No. 1136y A&l ¥
Al 8t

Y Hax A R

Bae F-FA2E SRBS1 PSR 2ol 94l
ONET F2ER] R 2078 FRYste] Ayaelaet
A FepR] ARl ARgshiA Adeela, e
= FENFY ;:ledTa ddAne A
RB51 WS HESHA] & G2l 45-7709%F & 1457

g 18T

WAMNE

FA Wale AEAY Ao vlg] #548 233
Rrols 15T 1.0X10°% 2.8X10°, 40X 10°9) o)
THREEZE A o 3 v 3454 95 e 2
K02 FESRA, 9ol Ul A, BAL] wiAlS &
BEE sl oz sAste] 8ol wEl [ ml ¥ HEz
7 5ROl AT thAAL WA, 2.8 10%ml, BAF
A5 60X 10°/ml). WAl HIHE R o2 B Ao} ke
7} 45R g WAHEEI YT A0 E ARSSPEA
Age AN

Lot

>

% PFUH

A Z8E 25t zlhe] A9, WAl HEH
3,5,7,9, 12, 16, 20, 24, 2850, 9= W
I HE F 4,8, 12, 16, 20, 2450l A3k
YA FElstd 56°CAlA] 3087 vE3e Fof &)
Akl ARESIATE 55 WATHE RA0M Bk
I3 BekE 3,05 7, 14, 2199 7 3}e] SRB5] ¥
2ot FAAALE skt

o

of¥ ik

Moo dob oo
o

H
!

4=
ks

(A
ofN olx
o g

WS FES A B g WS HESR e
Wt a0} o] ARSEHA A 24 AR A
& zAbEE T YAl717HE 280U 23}
15¢ &

A O H L o = [e] 1o
e PHET Y 4SS Hole

O

3
e
3
©
iz
g L

BEE ¥ /3 A=A

SRB51 A ZARE Olsen 5 [11]19] S v Hd
sled Dot blot assay'H o2 A&t &, RBS1 vl

= acetone® = A4t5le] # FEE spectrophotometer
Z 600 nmolA| 20% transmission= Al ¥ =2 ZA5HY
t}. 96-well microfiltration unit (Bio-Rad Laboratories)l)
0.45 um pore size®] nitrocellulose membrane (Schieicher
& Schuell Inc.yg& 2HA17]1 2, 100 ul2) RB51 38
Z} wellol] 7Fslar 2204 2087} incubationd}FHt}. o]
membrane g FPZE o]&3lod 1087 AL A A,
AZ&3 7 welll 0.02M Tris®t 0.25% fish gelatin
(Norland Laboratory, Tris-FG)°] ] 1+ 0.5 M NaCl
buffer (Tris-NaCl, pH 7.5)& 100 ul 7}8lq blockingaF%
t}h 308 82171 F membrane 0.3% Tween 200) &
%= Tris-NaCl (Tris-NaCl-Tween) 100 ulS 7}3te] |
3] Al = o3}, 742313 tHA] blocking buffers 718}
o] 587+ 2EA7) Foll Tris-NaCl2 23] Al¥ sttt 7}
A¥H e 3L 11102F A3 £ 27 3 A5
o} 100 piel 84 7HHE-2 microfiltration unit®] Z+ well
o] 7kt 304-7F Aol A Wk-3-A17] Fofl nitrocellulose
€ A3}, 7Ax o welld 100 pl2] Tris-NaCl-Tween .
& 53] A& 1:8008F 3]41g rabbit anti-bovine
IgG conjugate 100 plE 7t wellell 71313 A&l 308
7F RESAIH T Zh well2 100 pl2] Tris-NaCl-Tween o 2.
53] AlH Fol ARsle 3027 AZsHT. o
nitrocetlulose membrane-2- microfiltration unitoiiA] =] # &}
3 0.15% H20,2} 0.5 mg®] 4-chloro-1-napthol/ml7} €]
AT Tris-NaClel|lA] 2087 whlA| 7] Fof] o]F&- 4
olA 12717} AZ3F T AAE HEINT dFuEe
iz ET SHH o2 jhgo] HEs Yehd 93
o] AN wigE 35t

Z #4 % 83

F71HeR AHS WAHE dae] 7 2 AHA
F 2 e 29 7 g AAddER TeiE &
g2 FolA Y 71E A7|R FE 7PHAEE ryptose agar
platecl] HF3l5L 3547 vid & FAE IS 77
At AR RS erielsie] 2894, acriflavin
34 2 oxidase, catalase, urease, lactose, glucose, indol
To A 5oz RREAgEE Helsa,
AMOS-PCR(abortus, melitensis, ovis, suis-polymerase
chain reaction)d [1]©.2 SRB51E HEZFA U}



42} RBS1 #41¢]

HAMEEA X2 U Ejite] We|XAHE WMSxAl

71502 xedt Ao A T B FHS
o] 10% formalin® 2 A3} vefion Injsle] 3
2 YFEo] hematoxylin & eosin® 2 GA8le] 3ahd
N7 o2 FALAL HEsAUT.

4 =

HAMYE QMANM F, =M WUME
AA 46709 B4 2959 457709 39 1458

Aol i oA

669

Udo 2 RBS1A-G AlzApd, HERopd, o g3y
2 FEE Vel I, 24 BASEE AR
AFE= Table 13 7o) WS HES 24 255F 18
F(720%), 8¢ 1055 357(30.0%)0A F, Z2ko] &
A3t on] walg HEER e grITdAMeE &
abo] uppalA] ookt HERE R U ALl WAl
28X 1098 &7 A2 HES da 7} 355 2%
A (66.6%)°014 . ko] whAUEI T}, T8k ) A BAH
WiALS FateRe |5 10X 10°, 2.8X 109, 40X 10°P0. 2
galated 3ol Flatz HES dub 1, A S

=

Table 1. Abortion and premature delivery in dairy cow and Korean native cattle inoculated with Brucella abortus SRB51

Inoculation No. of Delivery status
Cattle Groups Inoculum cattle Total
2 H * ke H P
Vaccine Route (ctuhead) tested Abortion  Premature (%)
™M 2.8x10° 3 0 2 2(66.6)
A SC 40" 3 l 1 2(66.6)
sC 28" 3 | 1 2(66.6)
SC 10" 3 1 0 1(33.3)
Dairy  noculated SC 40" 3 ! ! 2(66.6)
cow B SC 28" 3 0 2 2(66.6)
e 10" 4 2 2 4(100)
C Ne 10" 3 2 1 3(100)
Control - - - 4 0 0 0
Korean A SC 28" 5 1 0 1(20.0)
apive | oculated B sc 0.6 " 5 2 0 2(40.0)
cattle Control - - ~ 4 0 0 0

*A and B vaccine; produced in Korea, C vaccine: produced in USA.

**[M; intramuscular, SC; subcutaneous.

Table 2. Frequency of the abortion or premature delivery in dairy cow depending on inoculation time and months of gestation

Months
of gestation

Abortion (A)
or premature

Incidence time of Abortion or premature
delivery following SRB5! inoculation

Months of gestation at the moment
of abortion or premature delivery

at inoculation  delivery (months)
(No. of head) (PD) <2 2 3 4 >5 5 6 7 >8  Total(%)
A 1 1 1 | 1 1 | 1 4(36.4)
4(11)
PD i 2 1 2 3(27.3)
A 1 1 1(14.3
5@) ( )
PD [ 1 3 1 4 S(71.4)
A 3 2 1 3(42.8)
6 (7)
PD 1 1 | ! 2(28.6)
A 5 1 1 1 | 4 2 ] 8(44.4)
Sub-total
PD 2 I 2 5 1 2 7 10(55.6)
Total(%) 7(39) 2(11)  3(7)  6(33) 0 1(5.5) 5(28) 422 8(44)  18(100)
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Table 3. Antibody titers of serum and milk in cattle inoculated with Brucella abortus SRB51 at 4-7 months of gestation
RBS51 antibody titers by dot-blot ELISA

Vaccination . .
(weeks after inoculation)
Cattle No. of ) o~
breed Dose cattle Serum Milk™
Vaccine** Route  (10°cfu
/head) 0 3 5 7 9 12 16 20 24 28 0 7 14
A M 2.8 3 0 20 160 80 8 40 20 20 20 D*** 80 <10 <10
0 160 1280 1280 160 160 160 160 160 160 320 40 40
0 80 640 160 80 40 20 10 D 80 <10 <lI0
SC 2.8 3 0 20 20 40 10 <10 <10 <10 D 80 <10 <10
0 8 20 20 20 <10 <10 <10 D 80 <10 <10
0 20 40 20 10 <I0 <10 D 80 <10 <10
SC 4.0 3 0 160 1280 320 160 160 160 D 160 80 80
0 160 1280 1280 160 40 D 320 80 80
0 160 1280 160 160 40 40 D 320 80 NT
SC 1.0 3 0 20 160 160 20 10 <10 <10 <l0o <10 20 <10 <10
0 20 160 160 160 80 80 80 D 320 80 40
0 20 20 10 10 10 <10 <10 <10 <10 20 <10 <10
Dairy B SC 4.0 3 0 20 20 80 160 160 160 160 D 640 80 80
cow 0 20 20 20160 160 D 640 80 80
] 0 20 160 160 160 80 80 80 80 80 NT NT NT
SC 2.8 3 0 10 20 <10 <10 <10 <10 <10 D <10 <10 <10
0 20 20 20 20 <10 <10 <10 <10 D 20 <10 <10
0O 20 20 80 8 40 20 20 20 20 80 40 20
SC 1.0 4 0 NT NT NT NT NT NT NT* D 160 <10 <10
0 20 80 160 80 80 20 <10 <I0 D 40 <10 <l0
0 20 D NT
0 80 160 80 160 160 40 20 <l0 <10 80 <10 <I0
C SC 1.0 3 0 160 160 8 40 20 20 D 160 <10 <10
80 160 160 160 160 160 80 D 160 160 NT
10 10 <I0 <10 D 10 10 <10
Control - - 4 0 0 0 0 0 0 0 0 0 0 0 0 0
A SC 2.8 5 0 10 20 10 <10 <10 <I0 NT
0 80 160 160 160 160 160 NT
0 40 20 20 <10 <10 <10 NT NT
0 80 80 80 80 80 <10 NT
0 40 20 10 <10 <10 <10 NT
N‘“‘lve sC 06 5 0 8 40 40 40 40 40 NT
cattle 0 40 80 160 160 160 160 NT
0 80 160 160 160 160 160 NT NT
0 40 10 <10 <10 <10 <10 NT
0 80 80 160 160 160 160 NT
Control - - 4 0 0 0 0 0 0 0 NT NT

*NT, not tested, **A, B; Vaccines produced by 2 companies in Korea, C; vaccine produced in USA. ***D; slaughtered for
bacteriological and histopathological examination. ©'; Serum samples were taken every 2-3 week. ®; Milk samples were taken

every 7 days after delivery.
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Table 4. Isolation of SRB51 from dairy cows and
delivered calves

Isolation Dairy cows
time after
. i Calves***

abortion or  Tissues  Milk \@g":‘]

delivery SWabs

0 2/4%% 0/23 - 4/12

1 week 1/9 0/19 0/12 0/6

2 weeks 1/3 0/18 0/10 0/3

4 weeks 1/5 0/11 0/7 0/3

6 weeks 0/4 NT NT* NT
7-8weeks 0/4 NT NT NT

5/25 4/24
51
Total (20.0%) 0/71 0/ (16.7%)

*Not tested
**No. of isolated sample/No. of tested sample
*#*Bronchial lymph node, abomasal contents, spleen, liver,
abdominal cavity fluid were used for SRB31 from calves.

M 1

2 3 45 6 7 89

498 bP
364 bP

178 bP

Fig. 1. DNA patterns for B. abortus strains by AMOS-
PCR. Primers for B. abortus SRB51, eri-gene and I1S711
were used for amplification.

M; 1Kb DNA ladder(Gibco-BRL, USA), lane 1; SRB5I
from amnio-allantoic fluid of aborted dairy cow inoculated
with C vaccine, lane 2-3; SRB51 from placenta of aborted
dairy cow inoculated with B vaccine, lane 4-5; SRBSI
from spleen and lymph node of dairy cow inoculated with
B vaccine, lane 6-8; sample from negative control, lane 9;
standard RB51.
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Table 5. Histopathological examination of uterus and placenta in dairy cow following inoculation with Brucella abortus

SRBS1
_ Inflammation or necrosis of uterus and placenta
Groups No. of in dairy cow after delivery or abortion (%)
cow tested
<l 2 4 6 8 week Total
Vaccinated 25 2/7(28.6) 6/7(85.7) 2/5(40.0) 1/3(33.3) 0/3 11/25(44.0)
Control 4 0/1 0/1 02 - - 0/4

Fig. 2. Photomicrograph of a section of placentome from
a dairy cow after abortion. Note cxtensive inflammatory
infiltration and necrosis. H & E stain (X400).
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