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AR WNE R AT AL SV (AT, BRI
SEAT HORFART FUA SR & D A R XL

FeBebifs, WAUENG M KAEGER . Ry 5 1815
TRV Ri@ " =50, B2 — LR G Mtk 1 R 5
TR Ak, REFAEEml, TSRS WA 2 A 2%
R R 42 il A 4 6 e .

1 A Jo oA

A G [ T S 2 22 G P BR AT B, 3 B ANEAE,
A O B BIAFAE, K M0.6~0.5 um, ELAEH0.5~0.7 pm.
MEREAZE), LI, WA BIPIE G,
MEREAZIMEEEIR, (AESRMENE T RY
HEHUM €, DR E o R 35 e IR et ar el AR
ZEAEA . Jeth . WRRAR. fE ESRRE B E R,
H AT EE S e MG R & 194 Bl s o H
fELEFN(B. melitensis)~ =B FF(B. abortus) ¥
F(B. suis) IWHERFN(B. neotomae). #7MtEF(B.
ovI)FIRFN(B. canis) & IKH; IL/EMZEA 107K
PRI FRERA, FEA 2 e AT A B E AR E E AN

T A KM B 2R T R O NI

SR BURTET T RS ER ).

IR b, Xt RiReAN G SR BE 2 AT, A
PG B L R s FE TR, oA A3 R IE TR Dy B HoAth
PR, 2 R B0 11 b, 6 N F S
FERDHARF . R A A S K, KPS H
fhFh s, AN [F A& TR K 2 BE A 28 UK G4 1E £ 1)
e (2 1E T o ), SCRBIW B TE T mrg (e E
gk, B, DEALRST AL EEESEK, 5180
fo F AR N N A B G K, e T, H
XoF N ) 5 I8 % S S AT AR BRI R . A3
FE SRR, faFE BN, KA R S, HLT
ATERSE T ; 4h2E M SR 4R A A SUw I, RFp—
AU R I 16 S 5.

ST N/ NSNS W 1, P MY /N W i R = JB N
AL, MLREMEER . RFPAAE KRE RS, HAE
B BURME Bl A — M TR B A I
¥ 5 41 1 22 1T S £ M (lipopolysaccharide, LPS)O-#k
B RILTERE, TWIEGPEEELF, ASFEHTAT L~ R lisk
th, YL R, MRS R THLPS  O-7MulsE
FIARA OB, BT R TR T, BORLIE R, 23 0, fedl

Table 1 Natural hosts of Brucella species or forms and their pathogenicity to humans

P S D E AR SR EES o N 07 M
1 B. melitensis(2y HAh 5L 2EH): 1, 2, 3% I ESNTE SN 1 . =
2 B. abortus(Rirr a4 F): 1, 2, 3, 4,5, 6,7, 9% 4 TEE. B4 B &=
3 B. suis(JF): 1, 2, 3, 4, 5K W s YIS A =
4 B. canis(RF) R(EFER B H.
5 B. ovis(47=FE I 1) EHED ¥
6 B. neotomae(¥Y K 5 Fh) VAR R ¥
7 B. ceti(fi7) 3 A,
8 B. pinnipedialis(f&%Y) #ESEN ) . AK
9 B. microti( H R F) LRI, W T
10 B. inopinata(“&ﬂﬂffﬁ?‘i%ﬁ, NABIMIE R R KIS E 5 240 B2 5w
11 B. papionis(JiAF) ENRKEY 7
12 B. vulpis(F7J5F) ZLFRIR 7
13 Brucella NFXXXX BOKF A R 7
14 B. unnamed fgay T
15 B. inopinata-like 09RB8471 AP A e A O IR AR e ¥
16 Brucella UK8/14 e 7

BRI ES T LSRG A, 53— Mok 1AL AR PRI VR 28 ) 2 B b
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g iR YL, SEIGTE B, DRl A B IR 7E s AR N BE
B (AR, A58 s REuiERR, 251 R T
G SONE. TR, AT A A I A S PR e 2 T
Z DL A S IR NS AR FIRER TS R 1, IR AR
RS R, MEAERE W A = I R p LA R
HEURE R B V& B H 1 72 5% LA .

e REAITTRIE. HIE. SRS R LA
05 () B2 Bk, JE sk B A BB N B A T (AR e )
SRS R PRSI Wi R R,
X E, Frole g D HALM 4 EAL R, A
)25 975 B E BRI G R IR, BN 5 NN BRTE) FIZKF
ERE L TFA SR A, A e IR R Z il i = ig Lk
W SEKECE m B AR AR UG LA
JG 2 T e R I AN B 405 10°~10" CFU/g. 8. T
HARFR RN R A AT G QB 2 B DAPEAR 5 7 Ut AT T B
. FEFPAIR A AT & QB IE T LU IR . AL FI g
IS ) AN it R A B K T 7 2 I A vt e
L. BERU™ JG A RESEHE TR 4~6 8, 158 53 W) 4
B B 410" CFU/mL. 383 15 0 R GeRg fl . Kb
A ICTH I Zh )L LGS = Fl . B B At A A & GBS
HIBh P HEER I ] B K

2 AR T R D S S BR

A B A N B IR RAT, P b e E A o L
19495 )5, ATRHI N — KBtk 4ym, Briafal s
L EAL 208N AR e AN R A i
ATREHTEERD, RO KNE TR, HUS 12508 H A
Pk HCe HE0EEE, B B AOLIRAR R
JEANFRIE A AN g™ K, For ROV 98 i SR AL AN 2R 3 7K
GRS, KELH RIS, BT
TP BIRE RIS, FAEAEATR B2 LA STEA
B 2R P ME A R B R SE IR BB
BiizAK S 2T A e R EE 2 UL,
BEREORFF AN LA e XEAT (1“3 S 105" B RR, 35
A5 TR RE, RO AL T AT IR i 2 U,
HRATR SR — AT X AR T v, e
FETY . ARFATEREYR, BV S 1
XHEE L, =R MERRRBEA IS, Tkt
RERATES. WREIE . POk, PERAMER
=5

1952~19824EMAAIXF3050 i Sk K& (CGE. 4. 3#)
457750y NSRS S AT B R 45 R BoR, A
TSGR B 3R 43 ) N 41.27%F18.43%;  1982~19904F 1
[ XF4920 77 LK & (- . J5) 178875 NI i
i AT R A, RGP B E 2 0.55% 1
0.75%; 1991~20014F ] %F220 75 4 A WL 3E 3E 47
TSR, 45 R R B YL BH 1 2R 90 AE AR W 11
0.35%Jt 2 5 J193.57%, [R B B34 19 N8 299 1 40
Wn3~6fi. AErEH E AT, SR F AR S
BRNERR A B, (HEE I (1)) 28 (M) A8 1k S 30
A 5. 19809 2 |, VAT #KB. melitensis, B. abor-
tusMB. suis7HIN65%, 25%F110%; 1980~19904F,
=H N R30%, 40%F120%; 90FEAR I Gt 45
H. B. melitensis X T+t £80%, = J&F M, B.
abortusFIB. suisZr W N10%FAR Z 1% 5, 5 4h,
RFIEGLB. canisTiFIHGIN, ZRE R EE S X A0 7R
Jb PEACHLIX IR 2 73 5l 18 12% A140%.  HimAT 2
FE 5 b3 s FEAE O, LR e R ER Al s X (= b & g
B VTR S BN, N R R A 14%, HAh g X
MAE 1%~5%0 Bl . AT 6 28008 3 1 O RS
FR L 2l B BT AR & Ol RS
PR (19%~20%) W an &5 00 TR B (11%
~12%) RI(ZINS%AFEEART1%). B2, T
K, HEANEME RAARRT, Sk LT e s
%[840].

3 AR E N A AT R

W E AR KRG gt EAZ4.010 N2 3
A3 B, 1955~20214F B3 854711 NS Ai i (24
FEFRBH, T, JETZ170N. W], 19794F 2 i
N AT i R i A X R g, INAE1957~1963 4 F
1969~197 1473 P i B HH 300005 U 197 94F- 4 A&
FRE TR 19954 5 KIRFRREE ETF, 2014414 5]
—ANEE, SR RS TRE, IR AT; 20194 F AL [A]
T, 202 1438 23T 1051 7 sk dse iy 7K1, K %£4.95/10
T3, TEEHE S 05 (8 1 AFIB) P Gk JEihttps://data. stats.
gov.cn/easyquery.htm?cn=CO01 ([EZE a0, N [AIA
& IRERATHEEE) ).

2006~20164F4x [H 2 14 5 A [H AT %41859141, 1t
T 1599.3%; 2017~20214F £t 423754941, Hor
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Figure 1 The incidence of human brucellosis in China in recent years.
A: Number of human brucellosis cases (new cases) of china from 2011
to 2021; B: incidence of human brucellosis of china from 2003 to 2021
(1/0.1 million)

20214F =ik 696764, 4= E WA N R H1H 5 18 (3
HIX . BEEETHREN, 20065EH 84, 20104 ~41,
20164 RAG 14N, 201944 [ ik &5 8 K0 1511440364,
RIFF3.15/1077, 520184, 43 HIHEK T 16.05% 1
15.43%; RIFFRATONI NN (55.8/1077) TH
(32.6/10/3) #5E(16.6/10)7) BIIT(11.5/10 7).
L 76(9.3/10 7)1 H 7 (6.8/1075), 15 4= [E B 5011168.4%;
R LTFHHIB A0 (N Z . HilE. L.
Jb. VUL =F. AR AEER. Wi, PO K.
Wit P, OREE. BRYE. R WL HR. W
i TH), FREAAIACHE. Sk LR, Bk
L 2. dbad. e, B b, AR, SR,
B LA SN E, B ph2.49:1, FHFEEZ,
85.93%(3260941) {153 B 4E 85/ T-20~65% 2 1" ; A5
R B DA . MR A, e gl R O
78.00%F15.64%; Kk ANHERR 1 FRFE S = Mol A 7
bb, B DFE RGBT,
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P (BEEAR) , 2006~20204F4 F L Rtk
& [R5 K B S0 5 A5, JHIR], 20114 K Jw %k
RUE(E125030%1; RIS FE NG ERA, HER
WEET20124F I 81906 1 ; 20154F 4 4K 15 & )
AR AT T X 154N, W BE =R R B T
0.38%; 4 X A7 975 F s b [X 224> EL248 4 5 s dm B I
WS FATHRFWE, A 2EAMRPE MR BA 3.1%F
3.3%, FEURPHPEZR 2 5IA 329% M134%; 95 S5 AT 99 %
W, RO BIRAT AR, A E. 20174
3H, LMV R AT B s ] G e B, AR IRAT R AL,
B EBRIANEERX . BETMIA S5 R85
R, FERSAN B R . T 216N AT ™
HEIMX, @RI, REE. mdb. Lvh. B, A
WL T HML BRI, LK. WE. Hilr,
W TE. FEEAUH A e R AL T 2RISR
THBIX, BHE L. JLo5. WL, 2. M. T
PE. Wb, WIEE. JUAL UL EEE. W), B
M =F PR T AERATHIX, (CREREE AN
LB AN,

st WL s b Ak #id ek 1
filts WL/ B RERANE . BF 5HELEER
FTR G R RAFAE AR (AT N E & 2B, 5
HNERRBIE . Z2HIBAM) . WS AT
EFEW. RIRESEA R EIR(E . B AR,
SIS A ) 5 R R (DAL T K & A2 (e
I W) R T SR AN AT R A 7 G S8 2 N K, 3)
WA I AR B S ME P RRCR T R IR S B, 38
21 R TAVAT IR AT GE 1T B A BE 5E 4 I it SE IR
A, AEG] RN A I AR IR 26 V22 & TR A7 R4 ek
W, PIE AT EAGELEMIE, FIkgsREKIA
(AR AT G B AT 00, s HLmAT S50
RVRBITR). G5 R, I RS AR B R 9 4 R
BT, BATRE AT S ALRAT, AR T Eikan
WATHE R

5 AR BRI H AT R SR

A N BRI SO as, HR PAMELE NG,
JRAL AR REAURE, AZE A5 B AN L A 2 —2E R
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N RAEFEREAR 55 . TAERIBT 7 46 A 2 15 0
N, EASEMGERN . RS SR L AT
R EE R R T KETAE, WS 7t Ak
RRIOLTIS5'E S

HArc ML £ B0 8. Ry L D, 085ps
K MEF HE. R E R SR A SR A
BIRE, S HEORSA MR . TERER.
HHE. MR, M. kgL FLh. BRVE. REYE
PR~ FHIE - 202, 53 7 WA X K 3 KR 2E
A A . — e, NI . SR
HRIEEEES, FRR/&E. BEAES, Fm
W FLTEE, BN IRAESE, X Epr
HEAERE S, R IR B . PEA TS, ASOE
A, A 43 B 9 % 5 1 N SRS sh P i A G
Z/E35008K LA b Hp L R AR ) R O 1E AR
A S RE b ES Bk, 2Bk, EH IS B.
melitensis 109%k. B. abortus 1358k B. suis 478 L%
B. ovisFB. canis# 1Pk, Horp, W ERME} B /RiE
R TR CE R EEARM28 . 5 B I bR (MS,
M5-90F1M5-90A26) i T i i ik 2 for 141,

rEDR A DB LT E L R AT
PP 95 8 1 ) B 5K AT B DA o 4t i o 27 2R I, —
e ISR FH 25 V7% 2 P 15 AR S T A I 28 e I e
PR R R, 201 4060~T0FAR, MR T
A& B 2 A0 105 (M) AU RS2 s i, 90
FEARHEH TMS-90%E T, 21 tH 20 FH 4k A 5 DR B 95 9%
Hi(A19-AVirB12, M5-90A26F1BAO7 11k )L .

M5 558 1 T 19624F W e D), 19644 146 H ik,
RRMAEY 1 B D H A RM2858E H K, LR ESEAE
RRETS. MSEER I 224k . A 25 & T bR iA
TR, B SS NFE R, XA RE 2R 4y, —
SEMAE ARSI, 19714 RT 5 FFUALE B 34T He X A
FEUILT A5 4 EAT R e, EAR K
MG, DR TG R AN PR 3R R B, =47
RABGEFA TR, SOCHEE T M & ol
R Jg; TRl N BT R AT 2 kb, fREE T 2 IR
g R, AR 22 Hb XA B 7 Few 44 1) 1 [ X 5 i A it
MERAT B AR DCERONE, MSEIT A, N
N~ B EAR 9 1A Rl R L A, Ak,
FIIEARSE N T 199 VAE R E K BOR K B — 5542, 255
B SRR F R (195240 3 T N 2 ) R IESAEAR

Fgsm Ak, Hikis T e0FAUR, T0FEARMIF AR IEXH T
FARRBIAE. ATOKSS T, FIFEXRT AR R 24, fRPP
WK IR2~34E, SOFARH I, 2o [E . vhE. R,
PEgEF . L HEEEGIN, WdB. ovisBER RS
P RS, IF B S2 e RAF ARAR T 2 B ) Rev. 1 5555
PEHHES

B NHE, R 51 5 R TR
MR R IR . Hod, BAIOISEARE AS19, M
TRER19565F 51 1, RAF/ B, B3R, fRY
6~9MH, R HELIN60%~80%. 19654E#EMH [ 104M
PP (IR ERSOEARAIE M), B RAT B fh, LRI 124
H, R N0%. FIIFALE U N, HC s
bt AeE e, AN,

6 ORISR 512 WA a5
rid i
6.1 FEHMS-905FHH T

(1) M5-90 B HRES B L i Mo 4. Jydg mMS B Rl
FE M, FEMS T AN DA IR 1874K) 4k B4 222574K, 1
R IR 01% E ORI, HEAE9~10H # ISR
FAT 440 i (chicken embryo fibroblast, CEF) i {T1%
REEFE. RIS A7 R L R IR, AR AR B P R 41 4
TRNGHMIZE, FEBE AL AR A I, 2RI 38 R 1 58
A T N R AN AR A T R T PR, B e R Uk
RSB FRWHAT R A E, WESREELE. H
A B9 25 B B0 T B 104 () 5% 2 P kAT B 1 e,
St PR FA R . IR CEFES 290 B 724, 18 g
B AP B R, IR AR B bRy 4 uM5-901"),

(2) MS5-90FH A4 e . i Ik 20 i T v AR K RS
2. RIS Yt . EALIR(CO,). FRALE
(H,S). B A FABMINGG . PR e, WE
), ERFHEFMS-O0RRAIAER A 1 B 7
P, 756 FORAPRMS B Rl — M B 4. R
FAAF S RURH B A P K S SO s 20 AT B Rl bt i
By, 25 FMS-90 R FP7E HL UK B0 b &R 7 A Ak (BT
JERH 5> TR/ S EMSE M —E, WE bt
JEZE A 1) Wt AR AL, R B PE AE PR A5 IR —
B, (A5 M28 R FRA BH S X 1.

(3) MS-90R Flfifa e tE 5 4Pk, MS-907 Ffill
LR A B ESAEAR . BRI FR AT IR SR
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G EVENEE, A DB ECARTE st AT &
1R 5RARIG (2 22 1 ARG W4 R R 97
Yok S2Im IR AR AR, M. 24 )5
HEAT 43 W A BRI & e vk 23R, &5 R BIMS-
QOB A BE JI LB AMS T FI AR, R E M, NFAE
BRI G (Fe2 3y

(4) MS5-90TFR IR ST VET. T MS-90 1 it 7=
W e B AT /N BB GARES K R eE E R
I MBI E R I E RIS . AR AT HLIX
I PR e 3 e fh 5 R VRS, 18I 5 B R, K
SO ARG ESP(E5FE 1h2E. )X MS-90 1 At
T T RIBRTFE, FWIMS-90 T P& 1 224 2L
TEA Bl R s Jj 17181,

RIS (5L I 45 R B, M5-901 Fl & — R EE AR
FIZE A E R, B D EEMSTEAR . FfasE, BAMS
PP — RRAE P 2 A R AT e e ORI R R . @t S5l
PUE BEWT K BBHIASE B R A T 1 1 [X [ 0 55 A
SLME, TEATRRAT X BB B3t 1255 77 k40 b
b, A X I A AR B A R

F 2 MS5-90i@22 1R

Table 2 Pregnant goats infected with attenuated Brucella vaccine M5-90

6.2 i R B R AT BE W

EWANEIE R, & AR AT R AR R IA 3
—SERERE, AR I A AR A0 530 ok T e 4D 19 4% S5 s o
PAZERL, RN 92 1 o P AR 45 A5 10 4 6 o 4 44 .
28 P R T ] 2 2 PR AR B B O S 1) I MR IR B (R
)R, 3B AL &, hisdlE . NIRRT
TRV B BEOIE A 1E. W B S L 1
SEIFEERIPUER, TENEAR B ARG sh YT
PUAINCAX 23, A48 7 RATm M. Rk, Wl Rg
FHF X 5392 1 G 2 F1 B AR IB G 1940 6 TR 2 R R 2R v
JET R PEAEER. HalE NSRS I
(140 358 DR S 2 9 28 T 0 S A 3 FH A TR A 19-AVir B 120k 7
THE F 26 (1IM5-90A26 ks 1),

A RO A} 2 B s RV R A T AR 28 DL E R &
KRN COAT, v E BRI, S5 MRFERAR S, A&
MARFSE . MR P E AR 2R B S AL 3RS R
THIE200075 Tt R IUESRITH T4k, fEMSAH
M5-90%% i VAR S W 70 L fidl [, 83 NMIAT S, IR

AR » JH N R e )
Rk R - TR R 2L WA
7 i R R ()
1 10 6 4 0 - 1979~1980
1 24 14 10 2 0.5~1.6 1980~1981
2 6 2 4 1 23 1982~1982
3 33 30 3 2 1.0~2.1 1982~1983
4 11 9 2 1 11 1983~1984
5 20 18 2 2 0.73~1.2 1984~1985

F 3 AFRRUGEZ L R TR GRS IR AL AR 4R

Table 3 Guinea pigs infected with cultures from different passages of pregnant goats vaccinated with attenuated Brucella vaccine M5-90

TR RA AR, RS EECD)

SEESITES e/
1 2 3 4 5
1 0.16 5.44 0.50 3.70 7.15
2 1.40 4.00 6.30 3.70 1.30
3 0.70 0 9.00 0.75 2.00
4 11.0 0.50 1.00 0.50 0.90
5 4.00 0.60 0 0.40 2.20
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TEA I B AR IC P2 1 B ) S 2 Wl Rt & b Ehat ks
18%K. HPJET-MS-90% 1 B bR ist 5 15 Sl . 295
ke, BARGRERY, LIS KKBP265E A
S bR AR R A (1 R, R EA R ARTT
J& T A TR 2k (R R T 92 1 R I 8 )2 Wik ) e
F, B A IR 2 (R B R V5 S TMIS-90A26 8%, If:
F20224E 343 7 =2 B 25iE 1.

6.3 AW

N T V) SEHERE RN S & S AR 4% E AR, A
ZWHRAR e RS E EER DA D, A E
B PARGEEEDUR S BHED USRI MA S, & s IR
H113 e [ SARUERE I R FE R E, JIT204E A [ Y IR
A4 [GHECELISA, iELISAPUAR IR S A & IR Pt
PRI AT MR AR S A S 2 -k s,

7 BAiERY

[ Joi A0 2 o [ AR B IR DD s, KRS T LA
BB,

1950~1963 5 NYIIHTRATEN L, AMARsh Pk ge R
3.0%~24.6%, KHIELHLAL, FRANR, @riskiy
%, R MR GG, SaE, AIRMX P
VEEL P

1964~19764F N FE+B R By, MABh )G 2
3.1%~35.6%, KEUREBHLX fps, Ks ik, HOERE
W JEith b, 2080 9% T TR SN 32 SR 4 .

1977~19884F N e N EM B, MRS PG
0.4%~1.8%, RHCRTEE Gss, il e 4z E A s B va AL
R, Hi e K& g N LB

1989~20014F Nz @ = hIb By, MBS kges
0.04%~0.8%, KWK T, KEIEHEIK. XE R
RS S VIR T CH N T e =

2002~20164F 4 T B & I m AT - B8 v A
BB, ARG 3 2.6%~40.0%, KHURG B+,
WK S, K& R NEERER.  (ERR K5
W VA FR(2012—20204F)) Hhg 31 A2 7 G
NS ERR 2 —; R PATHERE R (ERAA

S5 3k

& RERBIATRI(2016~20204F)) . fE4H 2. 1K
SIS, SoEiaiE. DATAESTIIE A1,
INEIESCRM . ARe . W IR E B SE L
G iE T, HE AR TR AR, BE TR AR
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Prevention and control of brucellosis in China

LIU WenXing & BU ZhiGao

National Key Laboratory for Animal Disease Control and prevention, Harbin Veterinary Institute, Chinese Academy of Agricultural Sciences,
Harbin 150069, China

Brucellosis is a significant zoonotic infectious disease caused by intracellular Brucella. It is prevalent worldwide, particularly in the
Middle East and Asia, and China is no exception. Upon invading the host, the Gram-negative Brucella efficiently colonizes
macrophages, evading the host’s immune system and inducing chronic infections in humans, various domestic animals, and wild
lives, and finally leading to comparable clinical symptoms and pathological lesions. This not only poses a threat to animal and human
health but also profoundly impacts economic development and social stability, even posing a potential threat to national security.
Strengthening scientific research and implementing integrated prevention and control measures for brucellosis hold significant
importance for both the economy and public health, forming a crucial component of the national security strategy. The prevention and
control of infectious diseases rely on the foundational principles of “Eliminating the source of infection, protecting susceptible hosts,
and severing transmission routes.” Among which, robust monitoring, reliable diagnosis, and the development of safe and effective
vaccines hold particular significance. Since 1950, China has established scientific research teams dedicated to investigating and
researching brucellosis, jointly addressing key challenges, implementing comprehensive prevention and control measures in a staged
and systematic manner, which leads to fruitful outcomes and the accumulation of valuable experience and insights. Notably, we have
formulated and updated industry and national standards for brucellosis diagnostic techniques, culminating in the development of
Brucella CELISA, IELISA, and colloidal gold test kits (strips), all of which have secured new veterinary drug certifications.
Simultaneously, China has achieved a significant breakthrough by independently developing the Brucella attenuated vaccine. The
conventional attenuated Brucella vaccines (M5, S2, and M5-90) and gene-deleted live vaccines (A19-AVIRB12, M5-90A26, and
BAO0711) have been approved and utilized. The widespread adoption and application of these research findings provide crucial
scientific and technical support for effectively controlling and ultimately eradicating Brucella.

brucellosis, zoonosis, vaccines, diagnosis, prevention and control
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