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[ Abstract)

Brucellosis remains one of the most common zoonosis globally, affecting both animal and human health.

In China, the number of human brucellosis cases continues to grow due to the lack of an effective licensed vaccine. After

infection by Brucella, the bacteria can adapt to the host macrophage internal environment through regulating the expression

of its own genes, ensuring its resting survival and subsequent replication, which hinders effective therapeutics for

brucellosis. This review focuses on the issues of Brucella species and its host range, animal infection models and vaccine

investigation, summarizes the mechanisms of Brucella intracellular survival within the host, and proposes key points for the

prevention and control of brucellosis.
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Table 1 Brucella strains and their natural host ranges

GiEH RFE FENAFE EESES HArs F REHAFLS 27 3k
Species Protype strain Genome * Natural hosts Other hosts Zoonosis References
FHERE IIESES Lo & DelVecchio VG
16 M N 17.1 18.1 ’
B.melitensis 6 €_0033 /003318 sheep, goats cattle, pig, horse Yes et al. 2002.
A A RH 4 BRI F P Chain PS
2308 NC_007618. 1/007624. 1 i
B.abortus - cattle camels, sheep Yes et al. 2005.
4 \ A
. 74 N e Paulsen I
i £ R I ATCC 25840 NC_009505. 1/009504. 1 BE g . ansen
B.ovi sheep goats, cattle No et al. 2007
. ovis
A R b4 NI s Paulsen IT,
1 14310. 4311. 2
B.suis 330 NC_004310. 3/0043 pigs dogs, rodents Yes et al. 2002.
A G N B Mi > TD
ST IR RM6/66 NZ_CP007758. 1/007759. 1 X A5 - mogue
B.canis dog unknown Yes et al. 2014.
BB T WL K ® Ward D,
K 7._ACEH .1
B.neotomae SK33 NZ_ACEH00000000 desert wood rat unknown No et al. 2009.
BUIEIR IR it
' - Lﬂ(ﬁ‘ﬁzﬁ R3S i S & Ancora M,
B.ceti TE10759-12 NC_022905. 1/022906. 1  porpoises, dolphins,
hal unknown No et al. 2014.
whales
1550 KA 5 Audic S
B.pinnipedialis B2/94 NC_015857. 1/015858. 1 ’
Pinmpeciats - seals unknown No et al. 2011.
A K e ® Audic §
M 491 13119. 1/013118. 1 ’
B.microti CCM 4915 NC_013119.1/013118. 1/ unknown rodents No et al. 2009.
AH 2T 5 Hofer E,
. is 3. .
B.vulpis F60 NZ_LN997863. 1/997864. 1 unknown red fox No et al. 2012,
L. . AH AR = Scholz HC,
B.inopinata Bo! ADEZ01 unknown unknown No et al. 2010.
L ) FKH KH w Whatmore AM,
B.papionis F8/08-60 ACXDOL unknown unknown No et al. 2014

. BLHYIE B Gene Bank ZHILHAB RS,

Note. * Genome, Gene Bank Ref Seq accession number.
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Figure 1 Brucella invasion and intracellular trafficking within macrophage cells
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Table 2 Vaccines for Brucellosis
S
AT -
s . X - N . . N T Ol .
PERER G Wh KRN R feaeteny oo onTEACL 2% 3k
Vaccine type Protection Virulence — Safety Interference in Example PPhe . l ’ Reference
Sero-diagnosis ammais
PTG 2 T ] BT a5 P it
B51.S2 .M Poester FP, et al. 2
Live attenuated  High Residual Moderate Yes RB51,52.M5 Yes oester FP, et al. 2006
DNA %] rhag Jc [ g & Tabynov K, et al. 2014.
1L.7/112 .BLS P39 .Omp16
DNA Moderate No High No SN D No Commander NJ, et al. 2007.
WAL EEE A It [ 7 i
L7/L12 P39 BLS, 16 ,Cu/Zn SOD snevirathne A, et al. 2019.
Subunit Moderate No High No P39, Omp16,Cu/Zn No Senevirathne eta ?
e H A CpG
LI I KT R
RS 4 Ja =1 & E.coli with unmethylated s
G VK, et al. 2012.
Vector Moderate No High No CpG motifs | Yes upta eta
Fik Cu/Zn SOD HYFLFFHE I
L.lactis expressing Cu/Zn SOD
RB51 H 4 AP 1
EAEW R 5REE =i w RB51 recombinant mutants b= Coria LM. et al. 2016
Recombinant ~ Various  Residual High No 82308 HiZH AR IR P T Yes ona o etk ’
52308 recombinant mutants
Aschtgen MS, et al. 2016.
HERBIEE 25 J (=] AHiE AT IR KA Vanaja SK, et al. 2016.
Other potential Various No High / Outer membrane vesicles( OMVs) Unknown Siadat SD, et al. 2015.
Pollak CN, et al. 2012.
F3 T ARG L0 3 s A
Table 3 Laboratory animal models for brucellosis research
kA RS EYLiEAT LR S S it
Animal Typical Routes of Histopathological Auplicati ;f )
model animal infection changes ppiication elerence
- JHFIVE VAU 2 foe ™ EE p
IS Jinregusodom T~
) - ; 5 LEH=A ) 4 )‘44—2\ e S, . .
cpasm Intmaperitoneal RS A DU BUREGH JEETER Lalsianhara ],
/R BALB/c SR (L) Liver and spleen are the Host-microbes interaction et al. 2018,
Mouse CSTBL/10 Nasal (aerosol) .t heavil })l ced ores pathogenic mechanism, Wei P, et al. 2015.
FN S mo;isti(:)iwiz szi)lrt];z;; (;f:n’ antimicrobial drugs, Wang X, et al. 2016.
Subcutaneous injection - yue . B vaccine development
multifocal microgranulomas
P XS AR Y
KA HaestE FRR L BB BOROU BERTTE.  Silva TM, et al. 2011
i L . I, T . Evaluation of increased Hensel ME, et al. 2018.
Heeniikishiy Rat Intraperitoneal Persistent bacteremia . . . .
Other Rodents TREL BUESTRA (ORI SR s susceptibility to infection with ~ Hensel ME et al. 2019.
’ o Gui . ﬁNA 1 h Developed lomatous lesi chronic disorders, Lalsiamthara J et al. 2015.
inea pi o1 . nulom: sions
Hines pig asal L actoso cveloped graniomatous fesio athogenic mechanism, Teske SS, et al. 2011.
pathog
vaccine development
FREETINAE T35 8 JH]
R gy Es Persistent bacteremia up to eight weeks, 75 F— YA EAER .
JEARKZE Macaca Subcutaneous TR ZER T 46 B FIpR IR 25 2 YIREZY FEM TR Peres DH.ct al. 1972
Nonhuman arctoides injection It RAER 5 ARG AR Host-microbes interaction M y M G’ . 1 2004
Primate WA A EX2 Granulomatous hepatitis, splenitis, antimicrobial drugs,vaccine ense ) ot & :
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