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The research progress of laboratory diagnositic methods of human brucellosis

HOU Shui-ping,ZHOU Yong, WU Xin-wei, HU Yu-shan (Guangzhou Center for Disease Control and Pre-
vention Microbiology Laboratory sGuangzhou 510440 ,China)

(GBI | Brucellosis is a worldwide zoonotic infection affecting more than 170 countries and regions. The clinical

manifestations in humans are variable and unspecific,and the diagnostic method is always the focus of the research. New
technologies such as magnetic beads isolation, MALDI- TOF MS and mNGS were explored in recent years. In this paper,
we described the research progress of isolation culture, biochemical reaction and nucleic acid amplification and summarized
the advantages and disadvantages. ,so as to provide reference for the laboratory detection of Brucella.
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Table 1 Characters differentiating the nomen species and biovars
of Brucella
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biogroup  requirement production AM R
1 + + + + + -+
FH 2 + + + + + 1+ -
3 - - + + + + + + +
1 (+) + T + + + + -
2 (+) + + + + -t -
3 (+) + + ) + + + + -
L3 4 (+) + + + + ) - +
5 + + + T S
6 - + + + + + + -
9 + + + + + + -+
1 + + + + ) + + -
2 + + + + f -
Bt 3 + + + + + o+ -
4 + + + ) + + +
5 - - + + + - + +
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WikE 5 IeM/TeG BRI . i 07 i AR B 8 45 3R 00 TR FE 8 X
W X AR RE X H S, & BRI R R ok B A R 25 R
TR SO O Tk A R B, R R L A AT L A
R
3.3 BRI SR R WX IR (ELISA) 2 ILE 22 6 ) o 1 0 —
T RN Uk RO AR SRS, S BEAI  RR A
T2 B A 0 X ) 2 A S U 0 B S T O WA W B
W2, fliH ELISA 7 2 3 2r ik 46 xF A BE 0 25 . & 80 ELSIA
T5 2K R PR B R T BRI
3.4 REBRLRBCAD WG RFR I E X 5B WRE
A 5MRE R LPS IR & i i 55 05 WA th B AL 1% 1L
KABESKIRH R FEEREE. DO e
BEAR 145 P 50 00 8 T 10 0 8 13 R 2 ULV RE A 0 B L Ik Tk
BRAVERCE 2  FEIT R T B — & 50 (R 7 T e
I JEE N RAR AR F iz —.
3.5 ERABIIFFEAR(FPA)  FPA Iy J5 HE 4 58 6 Yy bt b 5 78
INGFPU RSB R B b, Y SR 4 R R B R S A



7 .
* & 02240

voE R R A M F TH T B 07
Journal of Pathogen Biology Jul. 2022, Vol. 17,No. 07

VS G G HLE e o 38 25 78 /0N, 38 5 5 ' D 1R A Sk Il i e A 1
R DRVE A NTR 4l =S P o S DA I N NN Dz
Konstantinidis 25 %% 230 4 B8 # 1 305 4 filt HE 3% 4 %) 8 1
FPA.SAT.RBPT #il ELISA #E17 #, FPA Ay 2 U ks =
B T H A 3 FhoJr ik, FPA 5165009 il 1 242 Wi )7 & (RB-
PT # SAT) R[], Jr 45 1 25 5 B 2 Ul IR B4 28 7R . 30 T 1
TR FN W25 5 00 W52 [ B, X R AR BE SRR | L BT LR
LY L3 4 i e 2 2L 3 AT ARG,

3.6 AMRZAZIE(CFT)  CFT By 32405 FHi ik 45 5%
YRR R &9, Pii i) Fe BEAT LS #MEZE &, 2 i A % Il
FOFNLL G MO, Hy T 0 U0 S A AN BRI A R A v i & . 2R
b T T A B B R B AR R AR R T S R AR A
B AT IA R A7 5 TG P 0 R 14 3 A0S DU D7 3%, HoRe S A T Ho At O
P AR TT R ERAE S 2 IR TSR I )z N

3.7 HALEKREZE G £H (Coob’s) Coob’S S5 1 JF HL 7E
A7 95 T A R 4 920 v Y T BE B M B9 1 A A o AT S
JERE PR .4 37 CE 20 h 5 W5 1 B EEE IS, N
TG 00 5 A 1V P 7 A S 58 A B A DT B AR B Y

g5, 2Oy RO S A N T R W8 R A kR
H ORI A R R A A A — s Bk P L AR R WS269-
2019 4 FCH 518 Wi bR #E ) . Coob’ s SEEEFEHUIATHEE 1+ 400
KU b L 0 3 g AR BB Sy P
4 WERBEMNZBENSE

SrE LG RE RIS K S, (H R K S, &
AT A A < R B 6 B 0 TR B A A A A 22 A KU, R A%
Tk B ARAS Bz .
4.1 RbomugEX AR Wil PCR it 72 Fekete 25 7E 1990 4F
i PCR 77 e e S M 9 18 4 5 IR T8 A1 2R (1, (AL 51 9 7 571
BAATF. Baily 52 4 1992 4R A FF BT 514 (B4/B5) fig 1
T B A R A9 AP R 1 BCSP31 3k (A, b o7 3k 3.
B 5 WA % OMP2 (JPE/JPR), OMP31 (F/R) . BP26 (26A/
26B),16S rRNA (F4/R2),165-23S rRNA [a] kg X )5 51, 1S711
(I /IR #E LB /4 AT B0 AT 5 3 4600, (R HE /4 A
J¥ 50 AT fi A 52 2 A iy o i 2k (i OMIP31 78 48 F b e 200
BRI 305 A4 H R B A7 72 A [ ) 3 T L B AR BE
(£2),

x2 LHHERERLEANBERRSIWFET
Table 2 The target genes and primer sets used for Brucella DNA amplification
PR I
SRR 514 FF51(5°-3") K (bp) TrassRi L ik
. . s . Confirmed Confirmed
Target genes  Primer Nucleotidesequence(5™-3") Amplicon refere
. by Brucella by Ochrobactrum
size (bp) . . nces
species anthropi
B4 TGGCTCGGTTGCCAATATCAA ABEHHEE
besp31 223 6 Fh 18 5 IE 3 Sy B N 32,39
P B5  CGCGCTTGCCTTTCAGGTCTG P18 TR B 115 B [32.39]
F4 TCGAGCGCCCGCAAG GGG ABEAFED
16S rRNA 905 6 Fft 18 RIS UE ¥4 > PH % , 40
§ R2 AACCATAGTGTCTCCACTAA % A RUA {8 PR [40]
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N : 214 6 il 18 I B5IF 349y FH 1 ; ) 11
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11 TCAATCCAACACGTTCC S A A
1S711 52 5 14 FVE 35 4 B s 12
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Omo? JPf  GCGCTCAGGCTGCCGACGCAA 193 5Fh 18 BENIE CEFh 2,3.4 A I E B C44]
e JPr  ACCAGCCATTGCGGTCGGTA ‘ B RAD AREWCER I R AT I B
; F TGGTAAGGTCAAGTCTGCGTT AR B, R AR R RETAE A .
Omp31 281 . AR [45]
R CTTCTTCATTCCGTGTTCGTG Lvang EEETalls
26A GCCCCTGACATAACCCGCTT 1029 NFP 18 YIS IE ¥y BH 1k, KRS A
Bp26(omp28) (1 900 bp B2V U L B ok TR B R I [46]
26B  GAGCGTGACATTTGCCGATA I 7L 3 D 1900bp »l
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FI 5 2 BB B 45 1L L TG 4 T 26 % PCR 7 i85 2 B4
I, 9 % PCR H 3 B0 e S vE 1) i 353 PCR, 78 H % T4
TR )iz R

T TGP A S Ah 2R Fl A% B0 R R b 45 2 AN A, A5 4 il
NA Z AR R A £ PCR 90 35 0k 55 5 F g B 0 51
Horp 2 31 5 52 AMOS-PCR, 1T L [R) B 26 50 2 Fp 2R B 1,24

TG RN 1 ORRI SR AT R Lopez %5 Ok [ TE BE
FEZAFERKN 7 A 9250 % 1 %8 6 R 6 X8RS (6 >k 5
B 625 HRAG & R . X & F 8 X519 £ & PCR Jy % it 47 ¥FAf
K BRI TT 05 BEARE AN IR B 09 B BE A B X 4 6 A~ 2 A= )
Al 3 g B bk RV i 2L 3D R R Y TR R
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£33 PHHERENERER PCR R W59 55!
Table 3 Nested PCR primer sets used for diagnosis ofbrucella
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E1L7) JF51(5-3") KEGbp 5% ik
Primer Nucleotide sequence(5™-3") Amplicon  References
size
BRU-P5 TCGAGAATTGGAAAGAGGTC 726
165238 BRU-P8 GCATAATGCGGCTTTAAGA 726 [47]
[ X BRU-P6  AAGAGGTCGGATTTATCCG 677 ;
BRU-P7 CGAGCATTTGCAGTCGAA 677
01 TCCGCAAGCTTCAAGCCTTCTATCC 1
)
(0 GCGTGTCTGCATTCAACGTAACC ~
18711 [42]
1l TCAATCCAACACGTTCC -
2 TCCTTGTACAGCCTCC ’
Outer Primer F - AAGGGCAAGGTGGAAGATTT 03
Outer Primer R CCTCGTTCCAGAGAACCTTG ” R
BSCP31 ) [34]
Inner primer F GCGTA AGGATGCAAACATCA -
(]

Inner primer R~ AGATC GGAAC GAGCG AAATA

4 HERFHBELEENELSEPCRIIYES
Table 4 Mulplex PCR primer sets used for diagnosis of brucella species

. PR 8%

B A4 A (-9) Kty X
‘ar o Primer Nucleotide sequence(5-3") Amplicon ~ Refere
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BEBOR BAT RO R A I I [ SR A A A0 0 L EL
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