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NoER . ABSTRACT

e8It e be e el e\ 7= Brucellosis is one of the most common infectious diseases with a global
spread. It has a high prevalence in Iran. This study aims to diagnose brucellosis caused by Brucella meli-

Received: 2022/12/9 © tensis in the serum of patients by the amplification of omp31 gene, compared to the serological tests.
Accepted: 2023/03/25 ¢ [VIETEEE Blood samples were collected from 200 people suspected of brucellosis. The samples were
Available Online: 722 : evaluated by serological tests including Rose Bengal test, Wright test, Coombs-Wright test, gel agglu-

tination test, and 2-mercaptoethanol (2ME) test. DNA extraction was done by the phenol/chloroform
extraction method. Molecular detection with polymerase chain reaction (PCR) method was done using
the specific primers of the Omp31 gene. Data were analyzed in SPSS software, version 23 using the
analysis of variance.
[{EENTE Of 200 patients, 122 were female and 78 were male with a mean age of 45.17+17.43 years. The
results of PCR test for the omp31 gene were positive in 14.5% of cases, which was consistent with the
results of serological tests (13.8%). The sensitivity of Wright, Coombs-Wright, 2ME, and gel agglutination
© tests, compared to PCR, was 89.7, 75.9, 55.2 and 55.2%, respectively. Most of the affected people were
Keywords: housekeepers (41.5%) and urban residents (75.5%). Muscle pain (68%) and leg pain (62.3%) were the

Brucellosis, Brucella most common symptoms. Consumption of non-pasteurized dairy products was the highest risk factor
millitensis, Molecular ~ :  (17%).

diagnostic tech- i [&TENERY The diagnosis of brucellosis by the omp31 gene amplification has higher sensitivity and ac-
niques, Omp31 gene, curacy compared to the serological tests. Considering the importance of rapid and timely diagnosis of
Serological tests © brucellosis to control its clinical complications, the molecular diagnosis method is recommended as a

diagnostic method.
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Extended Abstract

Introduction

rucellosis is a widespread zoonotic
disease transmitted from animals to hu-
mans. Although it cannot be transmit-
ted from human to human, it can be ac-
quired through direct contact with infected
animals or consumption of unpasteurized and raw dairy
products. Different species of Brucella can cause disease
in humans, but the most prevalent one is Brucella meli-
tensis. Blood culture is considered the gold standard for
the laboratory diagnosis of brucellosis, but it has limita-
tions such as requiring specialized culture media, level 3
biological safety, and trained personnel, and has a high
false negative rate. Alternative diagnostic methods are
serological tests, such as Rose Bengal, serum agglutina-
tion, and Coombs test, which are based on the reaction
of antibodies against the smooth lipopolysaccharide of
the bacterial wall. However, these tests can produce false
positive results. Molecular detection techniques have
shown to be effective in detecting Brucella species. Bru-
cella-specific proteins, especially the third group of outer
membrane proteins, including Omp25 and Omp31, have
been used in serological and molecular tests. The Omp31
protein is highly conserved in Brucella species and plays
an essential role in stimulating CD8+ T and CD4+ T cells,
with its antibody against B. melitensis detected in infected
individuals. Using purified and recombinant Omp31 pro-
tein, it is possible to detect B. melitensis in the serum of
humans and animals with brucellosis using an ELISA kit.
The present study aims to use the gene encoding Omp31
for specific molecular detection of B. melitensis in the se-
rum of patients.

Methods

Participants were 200 people suspected of having bru-
cellosis, who had been referred to medical diagnostic
laboratories in Isfahan, Iran. After completing a question-
naire and consent form, blood samples were divided into
two separate tubes, one with heparin for polymerase chain
reaction (PCR) and one without heparin for serum separa-
tion and serological tests. Molecular detection using PCR
was performed with specially designed primers for pre-
cise and final identification of Brucella. DNA extraction
was carried out using the phenol/chloroform extraction
method. Primers were designed using the Omp31 gene
sequence from B. melitensis bacterium with accession
number NG-021140.1 obtained from the NCBI database,
and synthesized with a melting temperature of 54 degrees
Celsius. The forward (5’-GTGGTGTTCAGGCCGGT-

A qom University of
b Medical Sciences Journal

TAC-3’) and reverse (5’-CGCAGACTTGACCTTAC-
CATAG-3) primers were used.

Results

This study examined 200 blood samples from 122
women and 78 men with a mean age of 45.17+17.43
years. Brucellosis was most prevalent in middle-aged
patients aged 30-60 (56.5%), housekeepers (41.5%),
and urban residents (75.5%). Clinical symptom analysis
revealed that muscle pain (68%) was the most common
symptom in women, while leg pain (62.3%) was most
frequent in men. The PCR test for the Omp31 gene was
positive in 14.5% of cases, which was consistent with the
results obtained from serological tests (13.8%). Sensitivi-
ty of Wright test, Coombs-Wright test, 2-mercaptoethanol
(2ME) test, and gel agglutination test, compared to PCR,
was 89.7%, 75.9%, 55.2%, and 55.2%, respectively. The
highest risk factor for patients was consumption of non-
pasteurized dairy products (17%).

Conclusion

The PCR method is a fast and accurate technique for
detecting brucellosis, with many advantages over tradi-
tional culture-based methods. It has no limitations related
to culture methods and can diagnose the disease in less
than one day. It has high sensitivity and repeatability, and
poses a lower risk to workers. In this study, 29 out of 200
suspected Brucella samples (13%) tested positive using
PCR with primers binding to the Omp31 gene. These
findings demonstrate the accuracy and reliability of PCR
for bacterial identification. The PCR technique also al-
lows for rapid detection and differentiation of different
Brucella species.

Nucleic acid tests such as PCR are considered as next-
generation technologies with higher sensitivity than blood
culture method and better specificity than serological tests
for detecting brucellosis. Gershasbi et al. (2014) reported
that the sensitivity and specificity of PCR for detecting
brucellosis were 96% and 80.7%, respectively, which is
consistent with the findings of this study. Overall, the use
of PCR as a diagnostic method for brucellosis is recom-
mended due to its high accuracy and being time effective.
The PCR method has a sensitivity and specificity of 98%,
which is much higher than other diagnostic methods.

The demographic study of brucellosis diagnosed by
PCR in this study is consistent with previous studies in
terms of age groups, occupation, and risk factors asso-
ciated with the disease. However, unlike most previous
studies where the prevalence of brucellosis in men was
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reported higher than in women, the prevalence of brucel-
losis in women was higher in this study. This finding sug-
gests the need to investigate the cause of the increased
incidence of brucellosis in Iranian women. In addition,
public health measures such as promoting the use of pas-
teurized dairy products should be emphasized to prevent
the transmission of brucellosis.

Ethical Considerations
Compliance with ethical guidelines

This study was approved by the Ethics Committee of
Falavarjan Branch, Islamic Azad University (Code:
IRIAU.FALA.REC.1399.061).
Funding

This research received no specific grant from any fund-
ing agency in the public, commercial, or not-for-profit
sectors
Authors contributions

All authors contributed equally to preparing this paper.
Conflicts of interest

The authors declared no conflict of interest.
Acknowledgements

The authors would like to thank the official of the Mi-

crobiology Laboratory, Falavarjan Branch, Islamic Azad
University.



http://journal.muq.ac.ir/en
https://falavarjan.iau.ir/fa
https://falavarjan.iau.ir/fa
https://falavarjan.iau.ir/fa

1V 695 JF+¥

/d_qu 'ﬁ
B S 3y poke oKl b

‘ S‘m 9}%4’&9

O wir b b G0 4 Seido Gljlows @ 35 (pmnntd o Mg s (JgNgo (ausuuld
Sa3elgpw sLigej] gl b dwlie yomp31

\‘5,3 Sl duuyds ¢ \U.vb:.,n (oo M)“’. ¢ \ua.JUo,g‘ aible

Oyl el o godluol of3T olKizils ¢yl ;g8 axlg o uns pole 00N (55009219 5 K0 09,5

Use your device to scan
[®ELTT Aboutalebi A, Mohammadi-Sichani M, Naghavil N . [Detection of Brucella militensis in the Serum of Patients Suspected of
Brucellosis by the Omp31 Gene Amplification, Compared to the Serological Diagnostic Tests (Persian)]. Qom Univ Med Sci J. 2023;

rﬂ_ﬁ% 17:E2.

E i e https:/doi.org/10.32598/qums.17.

® § VRN el o o
o eve BINNVFY s bpiyze 5
] ' eve: Lz i
PSSO IO WP TSI TS IE RORC SV NS WA LS S
38 O ploss oy 3 (yuanniS o Mg s 51 AU Soluss o Cuighe (Glaunlin sl ¢ pol> dalllas | Ban .ol arils YU 595 oyl
092 S35olg s Loy, 9 OMP3L ()5 S ubol s eloricl e
& 9laez sl gias 3 b aillae ) lon s lidicanes DMl ol 438,5 5okuwg 4y S9St 8,3 Y v + 3l y95- digas EEITEIIETY
gl ol ol | @ME) BblyzylS oY g glalg) caly SIS 5) Jobis solusg e aesnid (558l (slcypo5] alsmsgas lodigas o
Wosls .88 1,3 0olanuls g0 3 pouls (slo yazei; (2STy o 0mp31 ()5 sobaisl (gl pasly s g o ploxil 189 ST, Ji3 39, s DNA
N Jaoeigay 325 ggsT s Ly VY a5eni SPSS Jf3dle 5
53 Jon b s VFID 55 0MP3L 45 1355 393 Jlw PN VENWVIFY i Kl 50 VA 5 05V VY 4 it digas ¥ « + [CZEETE
b 2 9mli3olST 5 ZME (ol S sl slogas] ol 239 il Koyl o slopns] i b 45 bl ot e jlgaals’
s e 5 (a3 YVIA) ol Min o3 s gy el e dy oy OOVY  OOY VA AIY i 5 4 PCR b eyl o 5 aog s e55kasg
VYIY) 652 y95mls e Sliod B pan (idiow 10 Jele (540 9 (sdl Cedle o 5l (woj0 PA) ( Dlas 530 0i3gs (a0 VOIY) S5y ¢ i o
D91 (o g . ;;'95-‘5‘ L)af:.“;“s
9 Sl 1 a2 158 Susoly oo (sl g, b dulie 53 0MP3L 5 2S5 pubisly Solusg s (o Jauseds (b, IFIEERE ©mMp31 (255
loolStsle;l 50mp31 o5 lulid o il b o J S 5 5ebivg s o o asseids Cavodl dsdzgils. ol 13195 3 5,5V B Sa3elsr (slayge;]
B9 gl (JoSIge yariets
e covovevceccosesrononececrcronsenonsesesessssrsrsssssessrossesessssesonsssssessssssrsrsesesessrsesossssssessssssrsssssesessrsesesessssesossssrsessssssrsrsseetetsesesossrsesesssstsroresectetsrsssesersrsessssrsrsranans -
1] ghanno oy 93
S (sdezma 050

«S590 989,50 09,5 ¢ a5 pole 0Kzl ¢yl gMb axrlg ¢ codusl o3 olSils ¢ ylpusl 1 Sl

+AA Y)Y AVAYY s odli

Ma.Mohammadil347@iau.ac.ir & mohammadis_m@yahoo.com :aelb/,

Copyright © 2023 Qom University of Medical Sciences.
mmal=)
e =

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license(https://creativecommons.org/licenses/by-nc/4.0/).

Noncommercial uses of the work are permitted, provided the original work is properly cited.

i o Mowig st J9SUg0 el e g aibole



http://journal.muq.ac.ir/fa
https://orcid.org/0000-0001-6367-0114
https://orcid.org/0000-0002-8716-8863
https://orcid.org/0000-0002-5934-0021
mailto:Ma.Mohammadi1347@iau.ac.ir
https://journal.muq.ac.ir/

/4.1_5;0 'ﬁ
B S 3 poke oKl b

Mgy golaidl oy 3l a5 cusl 0dgs cpl 5 WD
P2 Th glad Glastiyy jl0g)S (eagw egasy
09,5 (rl 09 ooliiul byl (JoSUge 9 Su3glg pu (sl panseis
S b Cogn duoyd VE a5 el Omp31 s Omp25  Lelis
ol Cblas (Lo Mg yr sloaisS ;o OMP31 (yusigys iyl
Slodohs )25 55 (sage B OMP3L (ayy ool
Mgy ade ol as ol sl g ols CDA* T 4 CD8' T
ool b LAl o ou oLl 009l 831 (o i Lo
903 alls Ojg0ty a5 glo g » OMP31 (59,
ire Sllga> 5 sl o0 58 (5551 0l Rt S g
W g, b gigns St yggigos] ominw (g s jolawg e 44
oS uS O cJ:Jé Oaed 4 [\‘] Sl 009 }:.ﬂ’iﬂzdu\-.“?sj-ﬁ
wobars! JsSlge Lawsds gl ol aslllas Lo OMp31

A oslazl Wnﬁ"sla){-«ajﬁ

W g, 9 e

dpogi pliydS jolugy a4y SeSie )8V« jlaalllas el o
b s solKigleslas sodl widle ol g S
i, oS5 o oy 05,5 anre ol
gl 93 10 (95 (sladiged Wl did S (193 diged kuld) p )8
1o 255 STy (ygo5] plondl ez (2 o sl (o ellSTa
plomil 5 o0 (s3lolazr j5liiads o e GBS (6,500 5 T3l yenly
iy Sen it 4 g el «Sjglyp slatales]
Cg g diad lao ladiges oy ol ools gl olKiyles]
a0 -Ve sles jo bl ploxil oy B PCR 9051 ploxil
A (5 kg S ol 5 sl

Caly (uogS 9 Suly S 5elg w (1903

I 55 5T il Sae B0 b pyuo 3l 29 S O iz

28 225 liIglS Tl o ¥ 5l g 03,205 0¥ 59
St Sl cazglST b onalin 900 50 s o2
Sl ety Sl ogail (3 s Sp0 0 B i8S L o
pr 3 VA g V¥ AT Glacl, (gjan odady (o)
laalg) 5 ud args Al ¥ 0 (g (5T b olyon Loy
WL ools )8 ol 5 il az 0 YY eileSl o cels Y
9 0 59y yl 4280 ¥ Sady Vo o+ 550 L adigad pugs
Cdo (gl glS Tl 8,5 )8 w90 (ygamslinislS]
Saly 93l O0d St Djg0 40 A S digad o shie g
JVPE G VPYe ANF A A/Fe Y glacd, o oY
VE goud agg dgf £ 10 o3log (55T b olyod Jlans oy
adigos aiaud ools 1,3 8,5 il az 0 YY ,95LsSSl jo celis
OopemliaTalST 9w 5oy il aiBo ¥ ooty Yoo v 0 by

2. Polymerase chain reaction (PCR)

WY 055 AF+)

.

LVRUTY

On S e Sige slasilen e S (2 Ssbay
e 50035518 EALT S e Yaone a5 Candl pls g b
of & So5als 5 (LB (g el ¢;yslsS wogll ol
Cond gland 2y Gl 31 JEH LB (5 jlows (ol g o0 Mie
Jolo Ol 9 Gl (120 o5 428 5090 Dlalllae o) 29
G 3l o9l lilgeo b s (olad ok 3l cruizpam o]
Sl JU JB 65 g 052 )57l 28 (i (5o 1,8 B e
b 58 (5 Lown Sl 2 Ulgs Lodlsg s 31 sikises slaasss” [A]
(S yiin) Egnids JQL..J oA:..;Soo’ﬂ 435? QQJSGLA Ll A.?)b b
I8 ¥] ol i Lo Sasg 2 6810 (slga youl poo 30

Sekwgy (aeduis j3 (b o jlailidl plgiedy (g cuiS

2oy A3 alacasgie (g, (nl Ll wed oo arlis
Sty sodl 45l s polaid] ciaS e 4 5l (o
Gl 35 T QIS e Zuli 9 0,00 Lmascio ol 3l o ¥ pdans
S ol 8 e 05 pandeits 3550l sla by, [0 oF]
s OgemliaiglSTe SIS 5 il (3615 ps (sl stales] ot
Ay ol T (1STy obund 2 45 Cansl unasS” kol 5
bty aload ohb 655L ojfers Blo ag,Slu g
odlil (6)S0y alejl lyieas I 55 gl Sl Jyose
Wi 50 32l oy (y9rmslici gl Ty o (gladigas g 095 50

I¥]

Sl Cons 45 09 g0 plovl Jj90 40 Caly uresS (903
093] Al St (g lors ol ez B 4y Sy 9 (i
wdeas Glugy (Salslgeatatl Sloguy )0 aly uresS
08l slagoly Sl ol 1y g el apie 18G glgsl luliss
STy olmal 4 j0l8 ¢ Jbos (slogy5 BTl (b S 3wy le
atetia g " JolsnS e gl it (igraliasslST
35 9 adlasg o Ly igie )0 satindss (slacgaly I IS’ (3,5
| sl 998 o0 plonil j5kasg (5 loun Al o b ateite
990 6%“5“’6‘5 Qg |ﬁ} cwl 18G 6};%‘&‘ Qt.ch)T
Cyogn s Jsdge 4 6.)[.3‘5."31 Cﬁo‘ 9 ool Jisle o
ialgss (gamnlidglST olnl 4y jol8 (s g wigd so SeSs
Oy 092 5ol Jadods 525 J5 sl 2 gemaliaialsT (2, 09
2 lgise «Su3lay slaghy; sl 4 s (a3l plovd
2l bV sone gyl gl ol ails 0,357 uils yal 0190
T5] s s gl ) GussS” alesT
S 5 (JgSge et (e (SBSESS cnldgrsly
6&&[&5 IVl sz Mgy sodigS [anisd slp 5550
ol AL s QIS e bt cpgae (Sajglym

1. 2-Mercaptoethanol



http://journal.muq.ac.ir/fa

1V 695 JF+¥

Bee b oolyod prw i oo B0 s 50D odilig
9 PH =VI# L Voo due Voo Tris) caisSsd (8L 2Jg Soe
cdale L NaCl g, +/Y SDS g pH=A Ly ¥ge Lo Y EDTA
Lliea Jo i opsis,Sen 2 5o (Vyasleo 1O+ s
Slgize 4 p29,l5 9 Ji3 yelgySee 100 sl 0 iad
ol el Cuss & 5l g s boglins 5 Lol gy Soe
ool 1,8 b1 glod 1o 4BBS ¥ Cidody wgaT g ,Sas S 58 yuis
oS il a0 F (glos 10 VY e v e ;00 b lacoguis S 0l
Sl (s29) Blad Jolove .aind Goy yuilw 4285 Vo Sety
9o adlol glae Jgibil o pzx-p g 0 laz <ds L DNA
A oals )18 ol,F il a0 Ve gles jo 4dEs B Sy
590 L aiBo Vo ey i e DNA 0ls Cgusy jsliied
Pgay ) g b 9y sl of 5 il a0 F glos g VYo v
Dgny 9 b A5y 498 (s29) S wpgais e 10 DNA (ol
Soaks il g wuoyd Vo Joilil y2ulg e D00 (49,5 adlal L,
WS il az 0 F glos j0 Voo joo b aids O Goway
Sled 13 g aqrgy SN 4B 5l g a0l g
Saie Ol 119,80 YO 10 Gogury aiuled s 0 Sis 5U]
9 5,999y l:‘f“’C‘)"“‘ DNA CodS g 0 Jo (s )35
i) b J5 el s TBE IX 3 0 aopo S5 55T J3
Qe J5 50 il olm) .8 )8 )3 w050 Green Viewer
plonl U ooz il DNA Logy YU coiaS Ly DNA ] el
SIS 8l (Tl a3 =Y glas o gl GT Jr‘ﬁ

¥ s

PCR (p9y b (omaaani o Yuwg ps ;5 OMP31L 5 5SS

oyl e 3abos oyl 40 ool g0 (sl pasl s >yl jglaiods
b S glo Mo 2 5,55L: 51 OMP31 o5 42 bogaye s

/d_qu 'ﬁ
B S 3y poke oKl b

AD G155 C8) p 1 O g gl 5 C8)5 I8 a2,
Zaly ga3l Al P s Caly urasS a3l pll pplaneds [11]
Lglse g o adlal Sl glagal las oy o,lad
)8 sl az 0 Y'Y ,53lgSTl jo Caels YF odody puoan 0
5983 35l 4880 ¥ Sidedy 490 Voo o Ly laalgl Laiad oals I,3

IV 285 15 g 090 ypmalisglsT g w5

A AFe Y clocd, AME (yga)l plxl joliias,
egys 33T Lol o Jlass s 51 VIEFo o VPY+ A/15
299550l 0 ol V¥ g agd gl P 50 2ME (90l 4y Logs o
Yeooo y90 b adigas s ool )8 of 8 sl azy0 VY
50319390 OoprmiliaTalST o il Soy yiils 4R BS ¥ Cokoy
Dl as ()55 3, 0 s ©jg0n mbi g 3,5 )13

sobusyt edS CaS L U5 Al » aelisslST (gl
e, i ialejl ol plol jglateds o alowl jely g
o yad JLas oyt 51 VEES g VXY AN+ /A NF- /Y-
&5 oyl a3 A8 ol slaSal> o oMy o5l b
OS5 oy 4l Yo ooty Cealyg S g 0 angs JS2U
oSS JoSis ol 43550l 3BT (slos jo 4B 8o Yo g o cols
ely > Ki)ige onh Syponr ol G5
DT e85 1,5 090
DNA - ycius!

9 Slresy loyey GuiSly (JoSIge by, I eslid L
9 g§¢§o u#LALL& soJAﬁuf>bi= urAL‘iu;‘L5U§}°%bi LSAS:Q
15 s, 5 DNA gl 5k yolizass i ol Slas,z i3

s iSl x8,y 3 sl lasl o ol eolasul ‘ajéjjlf
AB3S O Sideds ol g )ﬂéo? pyw Sladiges o Jlazxl Jlad

B8
ol
%
&
o2
=
j_ 0%
-,
_i: 4%
0%
2054
111
5
130 iy s Al s bag = T ety w8

M'lﬁ

PP e sl 53 0 3y Sobogy 4 S Sl il e g (Sgl9Y y29000



http://journal.muq.ac.ir/fa

/d_gu 'ﬁ
B S 3 poke oKl b

WY 055 AF+)

dalllas ;3 003 lg jolug 2 4y S gine ol 3l (ASLbiCumor la STy Y Jga

(9o 50) Sluss &wrd gee
WYY o)
s
YA(YR) Sy
¥Y(V)) s ¥ pj
D) Jse by o
¥a(Yv/a) Jus & 31 WY
AY(FVI0) Jouts.
¥\(\0/0) o
) £ Jis
¥ (v+) o)l
) o
V0)(V0/8) S
¥a(v¥/a) Ly
Ye(YY) b
05250l o i) B i
VPE(AY) g
P YA
B S s pole oKl b

S IS o 5.4 21 SUDNA jiy Soo ¥ 35 bogline 4
5Ty s iy 2y S Y0 4 ol e g T
A3 plel (LT Eppendorf) JSoluge 5 olfws 4o PCR
s yaly Al po S ol ooliiioks jq0 Gloj g oaled aaliy
Yo @il Yoo Caeay o 5 il 4z )0 0 sles jo adyl
Sdedy o5 il a0 A0 o Cldyuly Sl e Jold a5 >
Sdody o, il a3 OF (glod ;0 b poul s Jlail i Bo S
Al e K g 0T il az 3 YV (glad o 1855 g adBs S

&l ,sNCBI _SleMblolSl ING-021140.1 s yiuwdo Lo
=k el Generunner jlj8ls 5 oS s Cules o g 0
(‘GTGGTGTTCAGGCCGGTTAC-3-5) gy yoglys i
L (‘CGCAGACTTGACCTTACCATAG-3 -5) _usSas o
PCR bglsee [V 0] wis i 81,5 il a0 OF g3 (sleo
+I¥) ANTPs «(,Yga slee V) MgCL, PCR (1X) ,3l; Jolis
I CLIE L plaS j8) (Sae 5 90 slayealn (G Yga e
b 4 (sl JS 539515 5 Jly0cls DNA 5 (V0,50

axlllas 50 0ub,lg Solung s 4 S'gSitio (Lot PCR 200 ¢yg0l (pobuslyr Si3ols oo sloigas] mlis ol aajes .Y Jgser

Loyd (9o 53) Sy )
X e s . . 093!
cdd S5 o A Culdo 39 e —— Cudo gl e gl
Ver . \er Yor yor Ya()¥/a) WA (A3/0) PCR
Wb Wias . Yoo AV Y#(IY) WE(AY/+) oy
Vb YEINE . Yoo Yo/ YY) WARY ) ol pusesS
av/o FEIAY . yor aaly VE(A) VAFRY/+) RPN
ay/o FEIAY . Yoo oaly Y VAF(AY/+) 2oyt
Jrak
P YA
—3 S 3 pale oS> b



http://journal.muq.ac.ir/fa

1V 695 JF+¥

P YA
B S pole LRl b

M 1 2

200
bp

w YA
B S pole LRl b

£

528T 5 50 OMP31 o5 50 53590 daled 5589 S 3l ol gmulis aiges ¥ prguad

4 6 7 9 10

SrSL ) 00 2S5 askad Jab 5 b 200 cosliusts jge ,SLas el Jo,ST ol J5 50 OMP3L (5 5o ki a0 Askad 55080 2SI 5l ool gslis diges I ysguad

Ol 90 sl ool 1)1 Y o )lads Joao o aalllas 4y oadio)lg
s 65a b330 YA 5 53 ITY 5l 95 i Yo o ctallns
Ve Ylale o silom b cwypm Jls FONYEVV/FY
aly8l g (aoyd FV/B) oails b; (oo OFID) Alluf- b
P\ ERPVISIONA Y S V-SRI WY RN (AT[A) SO AJPR
Oyt iy 0o L2 Y oyl yyguat Gillae o8I ol o b
9 (2oy0 PA) (GDas 358 ()6 5 (s )lens (Sl oBDle gl

ol (220 PYIY) b amli 0 050 ¢yl0 40 40

PCR (y9031 galis (pwlonl 2 jolavgpt (gl 3

J5 52939750 § ol il o alizd izl Sy
sl 0 PCR cV¥game suel Jo,ST s J5 9 5,67

Lol bp 243

4l YV Saedy o F il az 10 VY slos jo ol ,iSS
J5 5099975 35 255 3l Jelor wibs o 2uiSTy plest 3l w092
Green G, b (5 yualSSy us TBE 1X 3L 10 ooy 5 5,51
Ol soliieds ciizmen (285 I8 (sl yge Viewer
STk J5 595 55999550 G 3l c0y903l Copmslin 9 2
A oolaztu euus 1SS Silalad o}‘d&‘g Ceono au B 6‘)"):." .A,,AT
a5 CIT31 a9 (punntS o Mg 3l anllae ol yo [1]
Gy ML Lo 5550 15 CPO25822 pus yiass o,lad b
s 00l o J 71 dygaw Ylgieds ol ol 3’ 55l

Waasdly

Jokwgy 4 Seline o8l Sl sla Sh

3. ational Center for Biotechnology Information (NCBI)



http://journal.muq.ac.ir/fa
https://www.ncbi.nlm.nih.gov/
https://www.ncbi.nlm.nih.gov/

/4.1_5;0 'ﬁ
B S 3 poke oKl b

Selg e o talojl 4 Cornd (s e (SS9 9 095 iS4
Caillas ol axlllan b aS 518 jolug p Cigie  ololids (sl
9 Commln 45 038,55 155 e g ool 5 IV ol
AN 98 s 5y kg (Ll 12 POR SCS5 (S5

I ] s s callas pol> anllas b a5 39 by

Aoy 3 i by ol las pol> aslllae guls (o)

Caidlas (o5 anlllas b azects ol g oo s kg 2 4y
03l lis o Ked g sy anlllae jo wiz e [YY] o)l
omioeed [YY] wload Mie 45 51 ytins o 0 45" Cansl o0
VO loye 55 sskwgy 39 45 wis)S ol o )Ses 5 94l
ol axlllao b aS [YF] cod Y Y 54850 Connd g oo
Eods &S Cal 00 yadriio gl ded gy b0 )ld Slaeen
Sl 6 5950010 50 ity Callad ooy (050 33 (5 Lo 0

ol

PrbYe polo gl 5 el p 4 Dne 18l S (e Silie
LYol o s Slgsean o) Som g Ghdeses anlllas b aS 59y Jlos
S ol ol el e 8l Lol codalamsdy gulis aasgil
B2 oo &y dral Ylad  Jw 09,5 10 oy (g ylem (il &S
5 P90 Sloans 10 (5 Lo )l 45 ool edls (LSl odle
9 59597 axlllae b gl cnl o) (5 5uten £9nd (S5 pous
e o )Sad g g0l aslllae 3 [VY] o )ls cillas o (Ko
G wes YA L Yo B VY (s 09,8 50 j5kusg e 59
03l &) 67t jo VL (s y0 45 pol> aslllan b aS 0
1,551 ol o )Las JLsal Coandy oy [VF] 55 caisllas soy
L gousie Slalllae gl Wiloags Jloails jekuwg 4y yldlie
Ly #13 1y 8,8 L)) Carnidy ) wiee slons o ol S
Ive] e
Pl SR ot b g iy (egata oh il ué
plo by (b ool yLid (6 by il .o o jolisg 5y 5950
O 8y (ol Gyt o il jué suty g el Bpae
6ol 50 Sl 00y yaseiin Cpaizrod ol Ao yhas felge
o a5 BB gty dihas solas s 5o 1S 3bole
e g ol VY] ams so 2alS 1y  Sladl 59kung 2 a0 Dl
3 00lazidl b jalusg s (yputed aS 3505 duuogi 395 dslllas jo
Ol b Sl 9 (g Judods uuiitions pd (gl ¥l Cons
LYAL 89 ploil s

pdle 4lis g jolugy polaislnd 5 Kot @l
Ol sl pareids g p8 K05 s o (S b Ol (sl
oaal)| JoSJge passets g, [VF] ol 00,8 cazargs |,
9 Comlus b cgilom ol et gl pol> adlllas o

WY 055 AF+)

asl)l\"o)l.o..:,ﬁgjf O)Mﬁgm.?)é )iy A.rJUa.oé)’o

ol 00

Jowgyt & Wl 4y SeSude o lows (Slglyd &2597 Ao
PCR (1905] 9 Sa399 oo (s 39031 (bl 5

okerg gy S'9Sin ()l lor Slolyd @365 ¥ o )leds Jgur 4o
2 Seilaye saggesl Gululy wind oy aslllas &y a5

(W)
d

o Sadl (LBlage Jane SG lizeen jelg el p
b sl péssde 9 dgxse et ar ol o o2 g Gl o
D 9 )lg0 cgindyo> O+ ans jlaks 43 (5 lows (nl (254t
D] a9 00 (3155 lySa gl 5 sl 3 (slons cnl &
bz bl 33 jolasg p (cantelts glagdy; ot 3l (S
@lBCadgizme s i (Bgy Gl 45 Cenl HlaNs 50 S
G F ooy Codie gruly cadly o dacysgasms ¢yl alos 3l
0)93 Jedods 639, YV 3l Gt (g3)l50 p0 g aidn ¥ (2> 5 59, 7
O  raecdlE JUi jlas (rizeods 9 (Voo (ygemsligSC
doyd ¥ oS (gypboay sl (T L 0,5 IS o olSKitglos]
rinde 3 050 sl ol8alesl o 59y 3)lge JS 5l
009 Sete dr Gl o 3 (S5l e (Slacens glacasgasne
oot skl (Wsb 0)90 Sy 5|y goli T s
o9 SU Jedsar lews sl 5 (S5elg e slacs
P Glost et 1 g, ol el 51 5 ool il 525
oS sl eloil b na Vsbo lays 5l g 0T 290 3 lge
e gy (8l Jlisas o e (lidore g)cnlil oS o)A
DIAL wlosgs ol (5 lem 3232 9

At S sbe) (2 F385 9 (e ) (S PCR (b,

S 3l loans 53 by el ) oslid el by
O el (ks Sblie (il g ol il SplS
5S35 6 lon arFdS (A g 50 097 90 SBC g0
slagley 5 1S5 Sl 5 098 Vb Colu g, S
Sleogas e S QLS @lp g ShSpS 9 i
Wgai Yoo Egemme ) yol> Guizs ,0 [VA] cudl ig, ol
6 p0gl 2 5l 00Liiasl b 4ig03 YA PCR 5, L Dlasg yy 43 S 5o
W Jolee 45 0 s, Cote OMP3L 5 &) oigds fate
yol> Gioghy 5l Jeol> gulis (S ,9bas 09 ladiges wo s
3299 Jlewy o9, PCR 3l ool by (6 58Ty  lulids ols olis
Sy 2 Feee 5 (2 ol 2 odle Cunl sloziel J6
Cod alie 5ladisS a3 g ayp arsets PCR SiSs
asile S giosd (slojialesT a5 058, by yliie [ 4]
St (6 Y Sl oS a2t dyi2 s slargs ysL8 PCR



http://journal.muq.ac.ir/fa

1V 695 JF+¥

OB Wungics Lo

Azl o8 Lo dllie ol (g 5lwoslel o (i g5 alos
&lo 5,3

)5 @dlis a5 Allie ol oS iy gi Bl iy
(19,48 9 S5

olT elftils  liios olKiule;] poe o ) 5a 5l B oty
WS oo (10,98 g STl )98 wxly ¢ gDl

:Ll_gu 'ﬁ
B S 3y poke oKl }

gz 2Bl slacS 4 sl aop Voo (S
D g0 Slpidey b arseids glaolKisle;l o soliul
Masgy 5 o5 s9] Dasgr (slodygus wimd go lis Slalllas
Jie oz yulp 4y Sl lod 35k 5 Guents Sl
wialys e ST (Sghe Jolge S8 slodaliys 10 9 wlos
0295 (J9ge antets (55lid 10 1t el [Y4] o,
I Sigls &2 Qg3 o i 3 (goliaisH olgi 2S5 b |
2 gy pgiy 0 Al 35 slapwsSy Sbdls @)k

L¥e] g yonie o pl aile calzses Sonil 3lolie

LAY

Omt S e (Jgie S lon n @l 3l (S ek
S Solom ol el (Slezr S s olyen plo g L]
Slomal s lgesas 25 89000 slowd 4y 525 Cutlage y (ool JSCiie
e eolatdl slagp)l; Jolo asly 095 o0 e (ol 2 g0
03950l «Canl alBls YU 595 ol 50 ojlgan 5 ol (s0b
i glaolSioljl 45 0o 292y Syfglys igeil Wiz
3929 b Lol «aisS o solizl jglusgy Lanis sy g
ol yordy 1o y9051 ol 5l oolisisl 45" slacysgame 9 CHISLEe
Olpedr JoSlge adeis (ezen 6500 laghy, wils
Sgkwgy (anseit jolaiedy ulus Jlows 9 &y o0l (59,
Bl 3l Jeolo s ddz g3l Cunl 435 1,8 a2 g5 550
Soolainl b Jeae Julge (anseis (Ko allie Clibss o
& b9y Wl se (S SBS, l_* 4uuglin ;3 PCR jtole]
D9y (99 (solaiS] 5 Sl Lo &y (lirelol JB
sy Yoy 457 Sl Q030 AN s 39kusg 0 aneid jo PCR
wlidicumer ddlhs ool sl glabs, mle
3yl gy 58 PCR (g, b oadosls (janseis jelug
il 55 f5a s Jalge g udine (i g (g (slorog 5 ki
lalllae 551 13 4l oy e Ll 092 guuas (L lalline |
9 g 00d (155 5 5l e oy 50 £ (e (L3
iy aalllans yge 81 81 (s 55 (35 (S Copns 0> aalllae
395 ol ghcde (gl (g das S0 wilgs oo 4S g5 o g0 3
A3l 5 45 sekg

M laadle
ARe3 SIS Jgol 51 S95m

(ool ol3TolKizsls D e 5l asal g1, ls aslllas
ZeslIRJAU.FALA.REC.1399.061 o Lo 4y oyl o6 a1

Jlo ol

2 T ool slagloile 3 Jlo oS g Guizs ol
0,85 el o oliil e b (65l ¢ sogee Sl



http://journal.muq.ac.ir/fa
https://falavarjan.iau.ir/fa
https://falavarjan.iau.ir/fa
https://falavarjan.iau.ir/fa
https://falavarjan.iau.ir/fa

:Ll_gu 'ﬁ
B S 3 poke oKl b

References

[1] Tulu D. Bovine brucellosis: Epidemiology, public health impli-
cations, and status of brucellosis in Ethiopia. Vet Med. 2022;
13:21-30. [DOI:10.2147/ VMRR.S347337] [PMID] [PMCID]

[2] Kydyshov K, Usenbaev N, Sharshenbekov A, Aitkuluev N, Abdy-
raev M, Chegirov S, et al. Brucellosis in humans and animals in
Kyrgyzstan. Microorganisms. 2022; 10(7):1293. [DOI:10.3390/
microorganisms10071293] [PMID] [PMCID]

[3] Golshani M, Buozari S. A review of brucellosis in Iran: Epi-
demiology, risk factors, diagnosis, control, and prevention.
Iran Biomed J. 2017; 21(6):349-59. [DOI:10.18869/ acadpub.
ibj.21.6.349] [PMID] [PMCID]

[4] Gtowacka P, Zakowska D, Naylor K, Niemcewicz M, Bielawska-
Drézd A. Brucella - virulence factors, pathogenesis and treat-
ment. Pol J Microbiol. 2018; 67(2):151-61. [DOI:10.21307/
pjm-2018-029] [PMID] [PMCID]

[5] Waktole H, Aden M, Ashenafi H. Seroepidemiology of camel
brucellosis in and around Dire Dawa, Eastern Ethiopia. Vet
Med Int. 2022; 2022:6624293. [DOI:10.1155/2022/6624293]
[PMID] [PMCID]

[6] Lukambagire AS, Mendes AJ, Bodenham RF, McGiven JA,
Mkenda NA, Mathew C, et al. Performance characteristics
and costs of serological tests for brucellosis in a pastoralist
community of northern Tanzania. Sci Rep. 2021; 11(1):5480.
[DOI:10.1038 / s41598-021-82906-w] [PMID] [PMCID]

[7] Ma X, Sun GQ, Wang ZH, Chu YM, Jin Z, Li BL. Transmission
dynamics of brucellosis in Jilin province, China. Commun Non-
linear Sci Numer Simul. 2022; 114:106702. [DOI:10.1016/].
cnsns.2022.106702]

[8] Trotta A, Marinaro M, Cirilli M, Sposato A, Adone R, Beverelli
M, et al. Brucella melitensis B115-based ELISA to unravel false
positive serologic reactions in bovine brucellosis: A field study.
BMC Vet Res. 2020; 16(1):50. [DOI:10.1186/s12917-020-
02278-7] [PMID] [PMCID]

[9] Cassataro J, Pasquevich K, Bruno L, Wallach JC, Fossati CA, Baldi
PC. Antibody reactivity to Omp31 from Brucella melitensis in
human and animal infections by smooth and rough Brucellae.
Clin Diagn Lab Immunol. 2004; 11(1):111-4. [DOI:10.1128/
CDLI.11.1.111-114.2004] [PMID] [PMCID]

[10] Bulashev AK, Ingirbay BK, Mukantayev KN, Syzdykova
AS. Evaluation of chimeric proteins for serological diagno-
sis of brucellosis in cattle. Vet World. 2021; 14(8):2187-96.
[DOI:10.14202/ vetworld.2021.2187-2196] [PMID] [PMCID]

[11] Erfanian M, Seyyed Nouzadi SM, Jarahi L. Evaluation of di-
agnostic sensitivity of wright, coombs wright and 2-Mercapto
Ethanol in diagnosis of brucellosis. Evidence Based Care. 2013;
2(4):69-74. [DOI:10.22038 / ebc;j.2013.488]

[12] Haghdoost M, Ansari L, Owaysee Osquee H. Brucellacapt test,
wright and coombs wright in diagnosis of brucellosis. J Res Clin
Med. 2021; 9(15):1-5. [DOI:10.34172/jrcm.2021.0015]

[13] Borsa BA, Aldag ME, Yilmaz M, Dalar ZG, Ozalp VC. Compari-
son of a novel test (ODAK brucella coombs gel test) with com-
monly used serological tests in human brucellosis. Clin Lab.

WY 055 AF+)

2016;
[PMID]

62(9):1671-4. [DOI:10.7754/Clin.Lab.2016.160120]

[14] Wang Y, Wang Z, Zhang Y, Bai L, Zhao Y, Liu C, et al. Poly-
merase chain reaction-based assays for the diagnosis of hu-
man brucellosis. Ann Clin Microbiol Antimicrob. 2014; 13:31.
[DOI:10.1186/s12941-014-0031-7] [PMID] [PMCID]

[15] Moulana Z, Roushan MR, Marashi SM. Evaluation of differ-
ent primers for detection of brucella by using PCR method.
Electron Physician. 2016; 8(11):3222-7. [DOI:10.19082/3222]
[PMID] [PMCID]

[16] Delam H, Keshtkaran Z, Rezaei B, Soufi O, Bazrafshan MR.
Changing patterns in epidemiology of brucellosis in the south
of Iran (2015-2020): Based on cochrane-armitage trend test.
Ann Glob Health. 2022; 88(1):11. [DOI:10.5334/aogh.3474]
[PMID] [PMCID]

[17] Adabi M, Karami M, Keramat F, Alikhani MY, Bakhtiari S. Se-
rological and molecular investigation of human brucellosis in
participants of Famenin brucellosis cohort study, Hamadan,
Iran. Iran J Microbiol. 2021; 13(3):319-24. [DOI:10.18502/ ijm.
v13i3.6394] [PMID] [PMCID]

[18] Di Bonaventura G, Angeletti S, lanni A, Petitti T, Gherardi G.
Microbiological laboratory diagnosis of human brucellosis:
An overview. Pathogens. 2021; 10(12):1623. [DOI:10.3390/
pathogens10121623] [PMID] [PMCID]

[19] Al Dahouk S, Nockler K. Implications of laboratory diagno-
sis on brucellosis therapy. Expert Rev Anti Infect Ther. 2011;
9(7):833-45. [DOI:10.1586/ eri.11.55] [PMID]

[20] Dadar M, Alamian S, Behrozikhah AM, Yazdani F, Kalantari
A, Etemadi A, et al. Molecular identification of brucella spe-
cies and biovars associated with animal and human infection
in Iran. Vet Res Forum. 2019; 10(4): 315-21. [DOI:10.30466/
vrf.2018.89680.2171] [PMID] [PMCID]

[21] Garshasbi M, Ramazani A, Sorouri R, Javani S, Moradi S.
Molecular detection of Brucella species in patients suspi-
cious of Brucellosis from Zanjan, Iran. Braz J Microbiol. 2014;
45(2):533-8. [DOI:10.1590/S1517-83822014005000048]
[PMID] [PMCID]

[22] Zeinali A. [A review on the serological and allergical diagnos-
tic methods of brucellosis (Persian)]. Vet Res Bio Pro. 1994;
7(1):145-7. [Link]

[23] Hamzavi Y, Khademi N, Ghazi Zadeh MM, Janbakhsh A.
[Epidemiology of malt fever in Kermanshah province in 2011
(Persian)]. J Kermanshah Uni Med Sci. 2014; 18(2):e74170.
[DOI:10.22110/jkums.v18i2.1604]

[24] Amro A, Mansoor B, Hamarsheh O, Hjaija D. Recent trends in
human brucellosis in the West Bank, Palestine. Int J Infect Dis.
2021; 106:308-313. [DOI:10.1016/j.ijid.2021.04.037] [PMID]

[25] Mohammadian M, Salehiniya H, Kazaei S, Ramazanpour J,
Mohammadian-Hafshejani A. [Epidemiological characteristics
and incidence rate of brucellosis in Isfahan Province, Iran, 2012
(Persian)]. J Isfahan Med Sch. 2015; 33(355):1784-95. [Link]

[26] Soodejani Taheri M, Lotfi M, Ghaderi A, Reisi A, Mohan-
nadzadeh M. [Epidemiology of brucellosis in Shahr-e- Kord



http://journal.muq.ac.ir/fa
https://doi.org/10.2147/VMRR.S347337
https://www.ncbi.nlm.nih.gov/pubmed/35028300
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8752066
https://doi.org/10.3390/microorganisms10071293
https://doi.org/10.3390/microorganisms10071293
https://www.ncbi.nlm.nih.gov/pubmed/35889012
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9316274
https://doi.org/10.18869/acadpub.ibj.21.6.349
https://pubmed.ncbi.nlm.nih.gov/28766326/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5572431/
https://doi.org/10.21307/pjm-2018-029
https://doi.org/10.21307/pjm-2018-029
https://www.ncbi.nlm.nih.gov/pubmed/30015453
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7256693
https://doi.org/10.1155/2022/6624293
https://www.ncbi.nlm.nih.gov/pubmed/35340541
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8942679
https://doi.org/10.1038/s41598-021-82906-w
https://www.ncbi.nlm.nih.gov/pubmed/33750848
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7943594
https://doi.org/10.1016/j.cnsns.2022.106702
https://doi.org/10.1016/j.cnsns.2022.106702
https://doi.org/10.1186/s12917-020-02278-7
https://doi.org/10.1186/s12917-020-02278-7
https://www.ncbi.nlm.nih.gov/pubmed/32046738
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7011277
https://doi.org/10.1128/CDLI.11.1.111-114.2004
https://doi.org/10.1128/CDLI.11.1.111-114.2004
https://www.ncbi.nlm.nih.gov/pubmed/14715555
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC321362
https://doi.org/10.14202/vetworld.2021.2187-2196
https://www.ncbi.nlm.nih.gov/pubmed/34566338
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8448637
https://ebcj.mums.ac.ir/article_488.html
https://doi.org/10.34172/jrcm.2021.0015
https://doi.org/10.7754/Clin.Lab.2016.160120
https://www.ncbi.nlm.nih.gov/pubmed/28164569
https://doi.org/10.1186/s12941-014-0031-7
https://www.ncbi.nlm.nih.gov/pubmed/25082566
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4236518
https://doi.org/10.19082/3222
https://www.ncbi.nlm.nih.gov/pubmed/28070255
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5217814
https://doi.org/10.5334/aogh.3474
https://www.ncbi.nlm.nih.gov/pubmed/35223430
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8833262
https://doi.org/10.18502/ijm.v13i3.6394
https://doi.org/10.18502/ijm.v13i3.6394
https://www.ncbi.nlm.nih.gov/pubmed/34540170
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8416596
https://doi.org/10.3390/pathogens10121623
https://doi.org/10.3390/pathogens10121623
https://www.ncbi.nlm.nih.gov/pubmed/34959578
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8709366
https://doi.org/10.1586/eri.11.55
https://www.ncbi.nlm.nih.gov/pubmed/21810055
https://vrf.iranjournals.ir/article_35905.html
https://pubmed.ncbi.nlm.nih.gov/32206227/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7065579/
https://doi.org/10.1590/S1517-83822014005000048
https://www.ncbi.nlm.nih.gov/pubmed/25242938
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4166279
https://vj.areeo.ac.ir/article_112495.html?lang=en
https://brieflands.com/articles/jkums-74170.html
https://doi.org/10.1016/j.ijid.2021.04.037
https://www.ncbi.nlm.nih.gov/pubmed/33864924
https://jims.mui.ac.ir/article_14761.html?lang=en

o P "$
— S 3 pole oLGIS

during the years 2010 to 2014 (Persian)]. Pars J Med Sci. 2016;
14(1):1-7. [DOI:10.29252/jm;j.14.1.1]

[27] Lai S, Chen Q, Li Z. Human brucellosis: An ongoing glob-
al health challenge. China CDC Wkly. 2021; 3(6):120-3.
[DOI:10.46234 / ccdcw?2021.031] [PMID] [PMCID]

[28] Saadat S, Mardaneh J, Ahouran M, Mohammadzadeh A,
Ardebili A, Yousefi M, et al. Diagnosis of cattle brucellosis by
PCR and serological methods: Comparison of diagnostic tests.
Biomed Pharmacol J. 2017; 10(2):881-8. [DOI:10.13005/
bpj/1181]

[29] Allen AR, Milne G, Drees K, Presho E, Graham J, McAdam P,
et al. Genomic epizootiology of a Brucella abortus outbreak
in Northern Ireland (1997-2012). Infect Genet Evol. 2020;
81:104235. [DOI:10.1016/j.meegid.2020.104235] [PMID]

[30] O'Callaghan D. Human brucellosis: Recent advances

and future challenges. Infect Dis Poverty. 2020; 9(1):101.
[DOI:10.1186/s40249-020-00715-1] [PMID] [PMCID]



http://journal.muq.ac.ir/fa
https://jmj.jums.ac.ir/article_700208_en.html?lang=fa
https://doi.org/10.46234/ccdcw2021.031
https://pubmed.ncbi.nlm.nih.gov/34595017/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8393116/
https://doi.org/10.13005/bpj/1181
https://doi.org/10.13005/bpj/1181
https://doi.org/10.1016/j.meegid.2020.104235
https://www.ncbi.nlm.nih.gov/pubmed/32035245
https://doi.org/10.1186/s40249-020-00715-1
https://www.ncbi.nlm.nih.gov/pubmed/32703319
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7376320



