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Extended Abstract

Background: Leptospirosis, caused by serovars of the bacterium Leptospira interrogans, is one
of the most dangerous zoonotic diseases. It produces a wide range of sub-acute to acute clinical
signs and can lead to infertility, abortion, reduced production, and significant economic losses to
Iran's livestock industry. Leptospirosis diagnosis is of particular importance due to its potential
risks to human communities, as the disease is easily transmitted by hosts such as rats and dogs,
which are often found in significant numbers in livestock environments. However, since this
disease can cause highly misleading symptoms in animals, such as mucosal jaundice, swollen
Ilymph nodes, uveitis, hematuria, mastitis, a sharp drop in milk production and discoloration,
abortion, birth of weak calves, weight loss, and fertility disorders, it increases the likelihood of
diagnostic errors by veterinarians, thereby affecting the health status of human communities.
Various laboratory methods can be used to diagnose the disease, including direct microscopic
observation, culture, PCR, the Microscopic Agglutination Test (MAT), Enzyme-Linked
Immunosorbent Assay (ELISA), and Immunofluorescence Assay (IFA). This research aimed to
study and compare three methods—serology, culture, and PCR—for diagnosing bovine
leptospirosis.

Methods: In this study, blood and urine samples were collected from 400 heads of cattle with a
history of at least one symptom of leptospirosis. Blood was drawn from the jugular vein under
hygienic conditions. Serum samples were used for serological testing (MAT). Serum was
separated from clotted blood tubes by placing them in a 37 °C water bath for 20 min, followed
by centrifugation at 3000 x g for 10 min. To preserve the separated sera until the start of the
MAT test, they were transferred using a sampler to sterile 2-mL microtubes and stored at -20
°C. The standard MAT procedure was as follows. The antigen used in this method (Leptospira
interrogans) was cultured in a liquid medium for 7-10 days. The concentration of leptospires
used was evaluated by counting in a chamber, and the volume was adjusted to contain 2 x 10”8
leptospires per milliliter. Urine samples were used for urine culture and PCR testing. Primers
specific to L. interrogans were evaluated for the PCR assay. PCR reactions were set up in 25 uLL
volumes using a ready-made master mix (BIOFACT Company, Korea; composition: ddH20:
5.50 uL, Buffer: 12.50 pL, Forward primer: 1.00 pL, Reverse primer: 1.00 pL., DNA: 5.00 uL).
The required urine volume was 50 mL, collected in bottles containing 0.5 mL of filtered
formaldehyde (0.45 um). For bacterial culture and isolation, 5 uL of the collected urine was
inoculated into a specific bacterial culture medium (semi-solid EMJH medium). Culture media
were incubated at 30 °C for at least 5 weeks and examined every week for leptospiral growth
using Dark-Field Microscopy (DFM). Data were analyzed using the Chi-square test and Fisher's
exact test with SPSS statistical software version 23.0 (SPSS, Inc., Chicago, IL, USA, 2007).
Significant differences between means were considered at a significance level of P < 0.05.
Results: The MAT test was positive in five heads of cattle (1.2%). The most common serovars
were Icterohaemorrhagiae (2 head = 40%), Grippotyphosa (2 head = 40%), and Canicola (1
head = 20%). All five samples that tested positive by MAT, plus all cattle showing clinical signs
of leptospirosis, were candidates for PCR testing, four heads of which (1%) yielded a positive
result. Urine cultures were prepared for all suspected cattle with positive MAT, PCR, and
clinical signs. Despite the contamination of two culture media with environmental bacteria,
none of the other media showed contamination, and no growth of Leptospira was observed
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(0%). Since animals in the early stages of the disease, whose immune systems have not yet
completely cleared the bacteria from the blood, may not have allowed sufficient time for
bacterial colonization in the kidneys; this could lead to negative urine samples. Additionally,
Leptospira bacteria are sensitive to many antibiotics (treatment is doxycycline and
azithromycin); therefore, these antibiotics may be used in cases where the animal has another
disease, resulting in bacterial elimination and negative cultures.

Conclusion: The results of this study indicated that the prevalence of Leptospira infection in
cattle in Markazi Province was much lower than in other studies, which is why an accurate
comparison of the three methods was not feasible. An interesting point in this study was the lack
of overlap between positive tests in the MAT and PCR methods, suggesting that more studies
are needed for a more precise comparison of these two methods. Based on the results of this
research, the urine culture method is not recommended due to its lengthy process and the
specific conditions required for bacterial colonization.

Keyword: Serology, MAT, PCR, Leptospirosis, Cow, Markazi province

How to Cite This Article: Tahouri, L., Moravedji, M., Abdollahpour, G., & Sadeghi Alavije, J. (2025). Serological
and Etiological Investigation for Diagnosing Bovine Leptospirosis in Markazi Province. Res Anim Prod, 16(4), 64-73.
DOI: 10.61882/rap.2025.1540



http://dx.doi.org/10.61882/rap.2025.1540
http://rap.sanru.ac.ir/article-1-1540-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/rap.2025.1540 ]

A

s VE ¥ /¥ ojlod [pmapls Jlo sols clides (cla g
ol rmb qalia g (559U pgle oS>

S35 30 bl SglE 1> 59 pmmghd (aduid SUj9lgnl 9 SUj9lg e ow )y

faygle (Bolodlgn 570 dlase Lo oM T 200 e 5500k 3Y

O‘).g'l g ‘uc)'twl .)l)‘ oKl A »‘5 ‘L_;m\ii}a)b (»91; 05; -\
(meysam.moravedji@iau.ac.ir : Jggue odimgs Jrasl) ¢yl yal cgaiio ¢ oMol olj] o&uiily czaiiw dslg ¢ ISl y> pole 09,5 =Y
Ol)ﬂl ‘O‘)‘QJ ‘L'Jl).gj oKl ‘uS““’)"""b 0aSislsy ‘LA&I) dlhd)\.o.ﬁ oj)f -y
Ol elig (olyrs oBusily o (Sibjely 0l (¢G9Il JuindS 05,5 -

VXS 510 1 i o VEE/EIYY Gl s VEF AT iy ol
VY5 ¥ aio

bw b.&g&b

Jodas iy ecsilon o FShias I (S 09l e dbml iyl ost) (558l laguigp bl o Soymust) slen 18D 9 dosie
sl 1oy slodag el jlespls gl sl o) o9l iblie Loy gyt (il pasts led 35 528 ()9l Crtio 4 (3L
JUl Wgd o Iy baply (65l slabae )3 (a9 S Slass 4 3l N )3 &S Sy Bge s SULje bawgs )y 4 silow nl 1
Ol prg LGP s Sl isglid 208 p)55 lbbre (3,5 wile 02 ol 05 Yl (Ml B ilow (l & 2> o 5l b e
P s ilel Jlas! wiS sbol bpls j3 1y (6)5,b 0 B 5 (59 (ials wams dlugS Jg (cpin biw ] ) s 9 pd Ao s
2Rl asis gly ey o )8 sbcss ) @'ul—@l? wa Caxdg e pipl &g A8 o bae S 50ld (g 51 1) (g)low pasuis
92 BglS jgyewgid et )3 PCR g i (ghglgym (hg) dw (o adllae 3uios pl 5l S 3905 o3litul (g5 oo (IFA) (il glogigen
J@rS s aias catlop il 5 055 sadiges il ) joppwsnd @3l | (S dils Jilis o555 ], ¥e Sl adlas cul )3ty g Bl
sa5d gols sladly) il lap s (gilulin 45 odlitul (MAT) (5909 pm (iulojl (sl (o pyw diges jl 08,5 ool ilagy byl s cod glag 49
ok > clap o Lais jglatods 05 plool 483D Vo idody g Yoo oX g e puo b Soutn yilo g cdidd Vo o YV °C (gl )3 bl ool 3 L oy
Sy g3 (05 VC (slos b 20 3l Jisl (sl en ¥ yiel soossinsSan 1 s Luogs s MAT (ialef] 5,5 ol b
W 0l S mle S lasme G 3 joyV e Y ey (il g i) ymmgid) (g ol 55 ealitul 3)yse 5 Bl MAT 5kl cans g, plox]
Leposd V)% Gl oy 3 o8 08 ol (s wom nl 9 €85 )18 (b)) 3y90 ST e bawsi odlisial 350 (s o> (e
il g y) Lymgid (6581 slyesly PCR Gilojl plosl (gl 0055 eoliwl PCR islojl o sl cusiS (gl Jp) (sladiges 310l anily 329
5b 3550 )l w8 S plosl (ddH,O: 5.50 pL_, Buffer: 12.50 pL, Forward primer: 1.00 uL, Reverse primer: 1.00 L, DNA: 5.00 uL
Silobiz g cuiS plonl jslaio 4 g 3,5 (gpglaen (+/F0 pm) oad ks ailejd i oo /D ol ol )3 e (nl & 392 il e B¢
Jils cuss clalase b s (EMTH solrdos cuiS bso) (68l (oolaid! cuiS lae ;5 (gyolaen Jhol 5l e e 8 dyuwgid (6,581
3y50 (DFM) oluwdine} 58w Suo I odlaiwl b ypweid by wyp glp oo )0 @acSy ja 5 L0308 @155l ¥e °C (gloyd (o atan & oy
SPSS 23.0 (SPSS, Inc., Chicago, IL, ) ()bl ,l33lp 5 ;I oslitul b piud 385 (y905 o peSwlsl8 cygoil 5l oalianl b Waodls i8S 51,5 ooy
WAd 43S s D P < o [ed (o) pixe e 50 b, Sibe o Jb pixe slacugles Sl o g 4 355 (USA 2007

5 (0y3 o=y V) Dissinn S dauoyd ¥o =y V)l pgams il clagaigpm 35 Cuto (103 MY) o5 (aly gy )3 MAT s :raidly
Sasragis) (b @M 4 olagls plos oMoy b el o oI MAT s o slaigad gty o 20351 o2 il (300 Vo=l V) VSl
PCR MAT cuus oS S (slaglS (olos (glys bd oo (3uopd V) o8 Lol jlae 4o cbeo ol 55 &8 505 PCR ool plool sl sizils |,
350 3 S b dame slaeySh A beuiS bse j) diges 93 (IS¢l pfy e i ang cuiS Gl cladiges ) il cute b WSMe o
ol g 23l 03,55 g a8 5 (sl 33518 (gl (IS o sl (Sian a3 el 03,55 S JolS gty 5 51 lacs S jgi gl s (i)
ol pmmlagyi il g palSolo STy ol loyd) ol (wlas laSSgm 5T 5l (6ol @ Lpsmwgid (635h piomad .Canlodd ke 3l diges 4 yoxie
23,5 S b e g 68l by o 5l el ased )3 00,8 ekl Sgn T ol ol 5o 35 (6,500 (6ylow pld 45 (63 lge ;3 11

SISl 3 s 85 393 Al 505 51 a8 o 535 o i £laglS 53 s (o9l £ o 2l 5 gy (o) s 108 S
Sy oo jlsay aS 39 PCR g MAT i) 93 55 Cuto slacnd Jldgued pic cddllas cpl 3 Lo &5 058 pdy Sal ool (ig) dw (585 duyldo
Lulyd g ol w18 (o9 (Yol Jdsas )l udS oy, gy cnl @l @ i b ol (50908 (b9 93 (il P35> dulia (gt Slalllas
33,5 0 dpogi (5 ySL (gl jislS 0l

G5 yo bl 38 jg gt PCR MAT ¢ g55)9pm 258" 5203519

WIS Colbus 4l oS WSleyd Sy ol Aodlo
S Bb | SyegSee Vo U5 Job g jegiSee 68k Glacagm bug & jopmst) (lew

slelypply S0 &8 oy B 5 (bl B g SUils (S dse dbul (gl st
Mypogisd iz ol pagets BB (Solo 4y 5 )13 o] Jole (Smith, 2019) 39)00 Jledey j95955 b (s)low
9Bl Logt) Jold &5 Coul oad S5 0365 93 JSb 4y ol (gl (6581 S5 g gty 0S5


https://doaj.org/toc/2676-461X
http://orcid.org/0000-0002-0402-7011
http://dx.doi.org/10.61882/rap.2025.1540
http://rap.sanru.ac.ir/article-1-1540-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/rap.2025.1540 ]

£Y

Ol ol (S el 0aSily (o acws .ad oalatwl
IR W f:‘.?ul
Pl Wlllae
'(MAT) (g599 00 (o)

S Ml )3 dagls’ (o3 5l oy (sand polaieds
08> ez )8 pbul il byls o glhy W)
o Aol &8 5y il oo Ve 3550 2 5l 5l 34
Jl@\ >ln~| a5 godlo BB | yiwl (cladlg) 4yl pu (35
Lgﬂ\.&d d9l> LS““‘L‘SJ J.mfa).w LS)L"‘» LS‘)’ Oy uBL
u.i.w)ml.) o‘S.M.uLo)‘ LY Lsu).w 3y 0).».70) Ja.;l).w Cod u9.>
5 )9S lawgy aisd 3503 aglSy I s U 0ad edliw )8
g oy b iy Vo ey YYOC (ghlory jo 0l)l,8
laas )915.@4% ..\3.>)§ )%ﬁb 48> Y+ dedy g Yorex
Lmr:).w MAT wul.o)i Eg o L)L°) 1 c..\m‘.)b ‘_gl.b.sra).w
s 6o don ¥ Jpyial slocosiy San 4 ows bangs
Sakhaee ef ) 555 (6,055 =Y+ °C (slod 1o b s 00l
69l> ‘_50.3“: Joie ‘_glbuy)s)im o5 2 .(al., 2007
‘_s’m olimiln)] 4 ‘wLo)T {:l}u‘ (_5]); ‘[mrc).w
B4 oyl s o8y 59 gl

odlazul dyg0 58] MAT 3ylilil cons pbil (¢lp
259V Y Sdeay (il gyl lposid) o9y nl 5
Gpwgid oz e b 00y cutS plo cuiS oo S
a3 5518 bl 0y50 CSELI 5l lawss odlatwl 390
VA il e gp g3 & 08 lal s e ol
Mogpw b eptalejl ol p3 adl ils g2y gt
N O gl L L. interrogans St ol

hardjo, ) oo,la Lgog cdjlygarg Sl cjoabaw,
Pomona, icterohaemorrhagiae, grippotyphosa, &

5 Ax8yS 8 oolatwl dye0 5 8l lsicas (canicola
AVD (wl o) 505 418 ) Jlas > e = ViV o sla s
CBy Cpyidn kel Canddy FIYO Libu;or.l.w ol il g
D05 aigolST lalyegid doyd 00 JBlis o] 3 a8 opw
Turner, ) a3 as5 i » ol i lysa
(1968;Sakhaee et al., 2007

PCR
High Pure PCR Template .S ;| oolatwl L DNA

Yoo dgds .05 zlsewl (oWl Roche) Prepration Kit
A5 DNA zlyseinl 401,851y ¢ 4wl e 51 yidg See
B 5luon 5l yidgySee ¥eog oatiS 5 J3L 51 i e Ve +
2 4By £ Gledy wSTyg ) dr Wb BLS] dges
CuS USSap o g b o0y )8 ax 0 00 sledl (g)logy
syl PCRiolosl absl (ol s pbsl 5 8L
SALEP-1) i) et S
LEP-2 4 GGCGGCGCGTCTTAAACATG-3’

» (5’-TTCCCCCCATTGAGCAAGATT-3’:
» PCR by 0288 )18 wyp dy90 YV+ bp (gaalad
5Sao yiume ookl b (g yidgyShe YO STy Lghbw.?o-
ddH;0: 5.50 pL, w5 BIOFACT cS,3) ool
Buffer: 12.50 pL, Forward primer: 1.00 pL,

wmsle (Bolo dlg> g 45 dlus Loyode (2950 plie )b Y

S35y bl (Sagls 53 g pmmgid (aseis SGilasl 9 Sujlg e (o)

oads Cusl (59l d) LaSlinlmogt) 5 (0j93k)
&l lp ol gogdlly bl Joay jopmmgnd ke
Gl laye3 0 (slors Cuodl I (g iy

ohse S Gllje by (o)) 4 (len )
« (Smith et al., 2019) K. 5 (Maleki et al., 2015)
IS slabow 4oy BB dlasa 3)lee el
o) Sobel bl b e sl b e lag lapls
3)9 Gudlwu? s ul.g(.” ‘dglé.J e 19)53 culbl.’xp
Constable et al., <Silva et al., 2012) &S byl lapls
I lew pasws p» s ulibl Jles! 1V (2016
Ceodlor Candy o Fiopnl 4 g WS oo Lo (U jel> (59
a3 e yly8 36 cod 1y (Szyfres, 1976) Sl zolg>

A lxo J.al.w d)‘“—’ o ua.ow L;Lmui’:” <\.].A> '|
we)wym‘ ey 9 (MAT) @95»9)5\* u_%‘*’l*t’ﬁls !
MAT cuws & szwn IgM (ELISA) &3l b Loy
2ol 5 Ll (Aqib er al., 2019) cul zjho 59 pmmgid
5 Lo Sopmmgtd asdd slagby, onl ) Sop oS
xS AL &S dy e e I )b | ol Gulee
Lol ilo Cundy Jl ol (2Bl gy, gyl
@ dlie glaby) @b awlie pes o cél L]
Sdble @ dasg b JY Ll cand (65580 Laouls
Esmaeili ) ;i8S slaplhh Cazen 53 (glow daaie il )l58
SV B o3Vl (Khalili ef al., 2020 cet al., 2016
(Maleki et al., 2015) ¢35 o oybiwl b Hlo ot (sl lins!
Sl lew ganpy by g2y Sl >
3 9 {Nateghian ef al., 2012) 48 5 STl (sl liw o
g CiS (i) wladz 5 ol Clllas plonl pas
gaw gl Curer il oy ceea (PCR
P oo et (6y90 (S9S BaioS pll (655 pe i

gy 9 219
@l Cubse g G iz ol o5 ol ¥
(raeS <oy wglw Xy ]l ;vf—]) SyS g0l J}u:
5 el @ oloedd STy i lalp o lus]
b Sy (sl 45 aloglS 55 5 sy ge (10
Wlblbs (6355 :Jald) joypmsts) Sl WMo 5l )90 w2
<8l iy pog BLao s Ol (gglid 218 o)y
g e bie ] SO g 5wl Mg wad
(sl 5> PS5 0jy Lol winms ladlogs
ol &ges plo wly Feo plas 5l ud adllas 5)ly il
&S ooyl ppoman Al 48,8 MAT s sl s
L s pMel SSio b g b cute U] MAT cous
Cows &S u.;.l.mfb JUN sladiged au )Iu""u) Pl.’>r.s|
oMo 5 Sy )l @S Cuwd 5 Cute nf PCR g MAT
Il cuiS s cas wWdg ol b gyd b e Me

! Microagglutination Test


http://dx.doi.org/10.61882/rap.2025.1540
http://rap.sanru.ac.ir/article-1-1540-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/rap.2025.1540 ]

SA

womsle (Balo dlgr gy lae Lo,ede (290 plie )b 0V
VEF /Y oyl [pd 3l Jlo ool Clidss (sla yimgy

Sype Vg b @las 5 (BIO-RAD) JlSobluge s

pbxl (Reverse primer: 1.00 pL, DNA: 5.00 uL

PCR (58 (slaJSiw) Sloj g (olod 4ol =) Jgi>

No of Cycles

O
Table 1. The thermal and temporal program (cycles) of the PCR reaction

Step Temperature (°C) Time

Initial Denaturation 95

Denaturation 94

Annealing 58

Extension 72

Final Extension 72

Hold 4

15 min 1

30 sec 35

90 sec 35

180 sec 35

10 min 1
Unlimited Unlimited

<UJU4-A ol 9 sl L;)LJ_‘_ghz;oab 5 oleMb
093l Oeen 5 S5 @y 90jl 9 SPSS Il g
polie i8S 48 byl 5,50 Fisher’s Exact Test

P> Coroa )3 (o 9 Commir (S S 529 (o) 32

adllas 3y o ymmsid 4 SoSie oS Loy ¥or oo
03y .(n = Y¥+) Wogy oole glS Cozren duoyd AD &S W0
o gla 0y plo 5l i M =Y) J Y BY
O] (203 YE) g5 ly V8 (YY) cusly goud
L dile Lol glf 5 idl oMo pmld o L3
n = AY) Ssbcds b g oljcsw (L YA a=))¥)
A/VD @ = YY) 635 (/WY @ =FA) b pyg (7 TY/O
Flo m=Y8) oliedye (/. MO @ =Y¥) 1us g5 8l (0
5) oy ol @8> o (4 FIVO @ = VA) slicygs (7
Silecds b g olicsu dhiw able 23g (4 V/0 o=
sl 1y &9“.; Oy
Pl el
(MAT) (55999 pmr (o2

A5 GBI e (303 MV) 95 oy iz 53 o
(22 e = (ol V) 45909 5SSl (slocag o Jols &8
Vo= o) V) YsSGl g (aepn ¥eo= s V) gdsign S
Ldgy (o yd
PCR W

s el oo by ] MAT s oS (gldiges g y2
Bl 1) 5999t (Gl WMo & olagls plos oMo
o5 oly sl ol opl o &S wus PCR pbsl wuls
W4 odalie BL VY bp jo (1o )

Vo J5 &5y 2 PCR &Ygame PCR plal jl any
UV ¢l 5l oslaiwl b gols deail (o .50 599 xSl dus y
aoby I odlatwl L g (BIO-RAD) ShJ5 olSiwd
(Lucchesi et al., 2004) su5 c8l,d g))38le 5
Lyl5 1,5l Ccuis

Gositud 5 dn 03le (slagls > Jlpal cdiges 8] s
ol by 5l gl 5 Ol Jolomo b a5 2% 54l
Qg b slagls )l (6T agel Ngw bug (4]0
e Glybl ales )l 395y (50l g Sl &S ]
SaSa M glitand gl 9 O Joloe b cani
lop sausS Sl odlatl b g Cuwnd b (il s )
Ayl 93 3 5yl o g 10 lade .0 ol (g yglaes 4 pladl
Odleyd o> 0 Hlade Ayl g0 pl 5l S 4 g 38 e
09N (090 4 g b adlsl (+/FA pm) ondld el
b meie alojl gl Ao digas ullojd 0938l
3,5 odlatl )l g ln b g SO diej Sy S
ol polaid] lase o cutS (glp Aoy e diged
5 CulS pll jglaiedy (Sakhaee et al., 2007) .
2 Gogleaz 303l s Ko 0 dypuogid (681 il
Molrdag S Lapme) (555l polais) oS s
Ellinghausen, McCullough, Johnson, and ) (EMJH
aan O Gledy Pl culS glalasre b pdls (Harris
Sy ol atn S ja 5 10,5 eSS Y°C gloy o
S inj CoSug e 51 o3l b |ppuogisd 0y ()
‘Ahmed et al., 2012) 18,3 )18 o)y dy90 (DFM)
(Abdollahpour, 1995

ol Julod g 4 30


http://dx.doi.org/10.61882/rap.2025.1540
http://rap.sanru.ac.ir/article-1-1540-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/rap.2025.1540 ]

wngle (Lo sl g9 dle Loyadle ((2gpe pie )b 0V
A S5y Sl GLaglS 53 S pmmnid (adeis Sujslast 9 Sajsly e (o)

[adder
100bp

CGCG12345678010 UDBUBHTBY

(859 Cute VY 9 & ) sladiges cuto ] puS ot ¢ ke J S 1c-) PCR ol =) S
Figure 1. PCR results/ Negative control (C—); Positive control (C+); Samples 1, 6, 9, and 11 tested positive
Ay 5 5018 ol (Sagll lalare (K03 5l Sogun oo Syl cuis
(o) yauo) duis dlan Mo lamo )0 |pwgia 5 PCR MAT cus & S'oSiie slagls olos (slp
A dgd S 3l cladigas I izdly cute il e
Sl Sk 4 cutS glalase Sl g0 93 (Sogll ok e

IS )l o (Gl pl a8l pasts calise (sla oy, Sl elitul b cute sladiged gl =V o>
Table 2. Results of positive samples using different methods in cattle

ul}c..ay U_Jb r;,)_'t; ?\);l cuis PCR MAT (JW) gy Coi> (899 ),
Descriptions Clinical signs Urine culture Age (year) Sex/Type Row
T lieces « S3ile cdn Ablo B
] i lhicsw (( Sale cas 4ad ~ _ . 3 ole /5l |

Non-pregnant

e

History of retained placenta
and dystocia

Cow / Female

3y90 A (giia] MT\JJ Lo dislo _ B . 4.5 oxlo /g8 2
Pre}%insitiglfycg‘fvtsh?égh a History of abortion Cow / Female
pregnancies
IS5 oSl (oY (63); dilw
~ Y il ¢ shogy _ _ N < e 3
History of jaundice, lumpy 1 Cow / Male
skin, cutaneous warts,
anorexia, and emaciation
i g:u(“"d ‘]a.am-dn.gLu _ ~ . 34 o3lo /g8 4
Pregnant History a({)]foa:le))(()ir;mn and Cow / Female
Sk o) ] G Sty Uy el oo [
Pregnant (first wsllas - - + 1-2 ’ 5
gnant ( i iati Cow / Femal
pregnancy) Anorexia, emaciation, and Ow / Female
poor respiratory condition
U185 e aleidl o ey Y ((9)5
il Jhel Jlesié - + - 23 o355 6
Not pregnant Jaundice, emaciation, Cow / Female
anorexia, abnormal
digestion, and diarrhea
Jleynd ()9S g i e53);
el el ~ N _ 12 ole /5l5 ;
Not pregnant Jaundice, abnormal Cow / Female
respiration and digestion,
i diarrhea
(515l cmegd) (yams] T _
&35 «2ljodye _ i _ 23 odlo /48 3
Pregrneagr;}a(lfggnd Stillbirth, jaundice Cow / Female
] 85 Jloyl s lasl; aisles
(c551)L pooiz) (i BVD-MD 4 o yS.iee ol 55
P rggéil;tn(cf;gth History of abnormal calf - + - 5-6 Cow / Female 9

delivery, jaundice, suspected
BVD-MD

0

(1%)4  (12%)5

(Total) gax>

F S o sy slaias jobnl eilosds plol jg gt
0Pl ulre g Cudgize jgrwst) (pads la by,
gy N 5l a8 dad e duog (cpl L b 1) 2es
dwglio b gl B ogd odlitul plojan ysbody  papuls

S S35 b 95 sslen Sl (S gy

g cnb S o 039l 1) ki ples Ly yd5 a8 !
g AS o Skl Iy o 558 U b cov sbalis
» {(Radostits et al., 2007) 305 S po 4 oo Llgi oo

S glais, b odal, 5 a5 ool clidss 4l


http://dx.doi.org/10.61882/rap.2025.1540
http://rap.sanru.ac.ir/article-1-1540-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/rap.2025.1540 ]

wrgle (Bolo dlg> 50 Al Loyade (2950 whis )58k Y
VEF /Y oyl [pd 3l Jlo ool Clidss (sla yimgy

(Rodrigues et al, 1999) ,Kea 5 wlKd,,

Nogre Olyisar Ugog 5 rjlygomg il o5 6l angie
L3 VAAY 91485 ela Jlo b i gl 5 e
Slcwgm & g odb lis L8 cldlles a5 Jb po
Durham lawgs oS o )0 .Ldg & Lgegs 9 930l
s plool Wzl 55 12AY-133Y gla Jls b Ko
oS4y gy g (g9gwg,s (Durham & Paine, 1997)
ol Sl S g W gaed (npieS 9 YL Glb
oS Jdoay ol s Lgogy ol jo e yiiSTy adiges
oed > (SH jee o gl jl dbge 13 ()b (9
.(Haji Hajikolaei et al., 2007) 5,15 & jlaw ,lgg
Haji ) w 8L jlgal g (LS 53 92 )lag VoSS lgg
2 Jlggpw dw 35 b adllas y> .(Hajikolaei et al., 2007
VS 5 gt S auflygang pSol Jold (63550 ol
oS il ax g5 Bl cadlas pl bt @ as g b ud cél
gl lld 4 by 5 pield g Olyes
Cuol oY g)low 968 5l 6 xSl sl el 2 Lo
4 (59l hes wipd Jbye Ly adbate po 55 bajlggpe
SR P NN SR N
b & Wl o 55 oyl &5 okl sl b cov o yqods
lagyls Brae g S Gl e )8 n > gl
Oloy g Cogie b g oMt plo plop Capr (Sigm 5]
b Lol s b San b oSl oyl sl
b ol ol 5l ons Ll coo mdle sbyl b 5 cuto
sgE b Ll o)y Sleded 5y (sl yineglS > Clisiss
5 oS SaglS o iS5 (Ramin ef al., 2012) aes)|
Cuol  Cglae Wlod)S S5 GYL 4 ViFee Y.
Sl wlgi o wolds -yl (Hassanpour et al., 2007)
3 ipslin ol gt Cigie 4 Cams lngl§ 45 2L
Ll olaw eje pf el g st (Sl b
slacodgion pyde Mmde jon Homb wlajle
F K g bl ol MAT (bg) 55 39290
bl Jomsd Gilow (b pasits lp 235
aia YUY alold 4 diged 90 U cunl p3¥ WHO )l
L g 355 oo i eplpgd G b aig 381 6l ]
Al Gty YL g ¥eei) oy 115 gl g0 3 & ()
S99 4y 186 & Cans MAT g, oS (ol 500 &5
$3eS Cglaa I el 3 35 9 S)low (seje slap )
09 Fomb el S o e sl 4l 8
SF e ll slogls y3 Sepmmgid oy gord Ol
ool Jlainl il o)lil &S wSlar 5 ASlb &S5 e
Sorly olew (o3 p 8 st Yleinl bagls ol o 295 oo
ol ol L el B e (g3)lge > 5 M
Doy scodgise 4 drg b oS wiS Wl 1y bl gnd
be 5l ol (Jdd peras ails b, B MAT
dilaio Sy ) )low F38> (b)) sl &S Wlos S apoy
Dgas odlaiwl MAT by lojen aawsuls jboy dw b g3 jl

ol dl Ll cad 655 e & ol wls
0,5 ol PCR g S o g50)g o gy duw 3l dalllas

Jormsd Sigdomesnlo e 59y 45 gie o
4 o i Wlas S ploul jeudS iz sle o
Coglite 138 ilie Gblin > laipye gl 456
@b loj cublS b 5 ol adlate S > aSly
» (Kabiri et al., 2016) &S o s @li sl
Cndd (J..o).) \/Y) L)"]) I c9l§ L)"]) Yoo 9y 2 Lo aslllao
(Moyy o) Luly ¥V & s 55 cuze MAT
Vo) ool Vg (e ¥) g S oly ¥ el ygomg il
3 VoSl (s yn

dilaio (6yed Sl (59) 3 w8 plxl adlas
Lgls (i ) (ol Cogas oy gomd (e Sblee
» & gladlas j> (Gorbani et al., 2016) 34 duo 2V
Slasy Vs pll oS s ke VAV Jle
bepgid (ly (G )byl cutin 1 glS Ve (ladiges
5 lagpe (39 (S g (nin o5 WO Cute
Y oSOl gy dioyd Vo /D g aylya0mg iG] 5 duoyd YE/A
OhSed g eunlyl (Hajikolaei, et al., 2007) g
MAT s, ;I odlétw! L (Ebrahimi er al, 2004)
Sl (gyglaes pyw (sladiges 5l doyd VAIVD oS sizdly )
3,5 s dahaie o gmio gbagyluely 518 uly Fee
Nogrw Eoed (35S g Cpyide 48 S92 Cuto |mpmagit) (sl
(b ¥) oy 5 (ampp 0:1F) VoS cein
oddplosl wladss b (Ebrahimi ef al., 2004) g
223 VIV b Ugagy cugym cng)) slasinngls (95
20> MOV L aflygeng iSol 5 (635 Olise ot
(Abdollah et al., 2016) scuily 1) 55,0 cpyieS
Lositd e 581 1 Usagy 5 S0 lalllas 31 (6 luns
45" (Radostits et al., 2007) 15,8 5,155 b i 1
5 Uiwedl o lgS lacgls cledy Sy yal 0l
S gadge pl Bb &S wil gl aes gl e
2 oxdpbsl Slallas @ls 2,5 )18 ()0 g oS 390
A g a5 03l (L5 )5l g dedie 3 gl ()
s (Abd elahpour et al., 2009) 54 45l,5024 55!
djstion 5 slacuigpme b gl loyd TV s wish ol
Olalllas azdls Cute ooy (3Sy 4590095501 g Ugosy

Talebkhan Grousi et al., ) djsa550,5 (al., 2009
(Ebrahimi et al., 2004) 5 ajl)semq Gl (2003
5 0,5 (6y0m dalllae (D .0, S G5 o 1) VS
s jlggyw (Jafari Dehkordi et al., 2011) ,Ken
Jafari Dehkordi ef al., ) $54 Ugogs g l55000,5 e
bl b wlg o e ol g oS ool 51 (2011
Pl (fwy> dusliie (lgi e W S o Gble 5 Lo
Slylgg s 0,8 s o VooV B YRAY cldlae o b

Ebrahimi ) 15,8 s VeSOl & a3l 009 2S5 51 LIle
(et al., 2004


http://dx.doi.org/10.61882/rap.2025.1540
http://rap.sanru.ac.ir/article-1-1540-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/rap.2025.1540 ]

\A)

adlas Jlo )3 (B)beS dlus ofagr 5 jouS alie
&S Sy o cpl 4 olgi e el a5 BB (VYRQ)
Ol lgn (39 Sidg p)S 9 SNl e SE2E L
Slgice maigrmmgid Silow 4 x5 i (5
5 o8 WS 3 o5 bl pimen by ials
S oyl ysaS Gl bl > e o5l a5 ams e
b o e aldlie 5 lmacl oSlsS Lalis )l
(Abdollah et al., 2016) 5,l> ©glés va

Opelsl Sl laghy, okl
PR 395 5 @y pasds pie (MAT) (98 S
S PCR (JosUge (b9, wcunl o (92 1585 5 (6)low
oAt Slp e Shy g Cesles b g k]l
b wlgice > Sispsboar Blioo oy post) (635
5 oolizsl 1 (Bal ef al., 1994) wsl cuiS opiils 2-7
Olped YU b (Shg g Comlun b (JoSs0 (o,
g ey i (dhie SOigdore lagtyy il
llid lp 5 gy ol J) pol adllas 3 L5 ey
23,3 edlatwl 5,8

@l (20 V) 5 ol slea 3 ol adlas
MAT ¢ s jloz opl &8 Jb j5 (04 cuze PCR
b i) a4 05l ol Wlgie LYo 5l WS sl i
ol erwgid b isl el b (59, A U ¥) oyl Jol o
Coliie jobdr 9 13,5 o (230l S )3 5 g0 (95 |
dojo o) 4 oS dlsye ol Nadie @l Gk
5L Azl doldl laole U Wilgs oo 35355 oo (559 s gid

olpl @iz blis 0 PCR gy 4 oS Sldllas jo
waly golate gad  pilBgyin! |wgnd Sl pll
ohey & &S ool adlee K &S g y5ba
Jo ) WYY cd 5 plol liawsS (65, »» PCR Nested
(Zakeri et al., 2010) Loy uwBgunl pwwsil
Olpes puilgyial Dumwgid (8L 3p5 50 oiznen
P o ki djlee Jopd MY s biw ele
{(Froutani et al., 2014) ui ololid 505 (sbaaiawss
gt e b Slol3 oy 6% adlas
o) [(Hamali er al., 2013) >4 (1op> YY) 350 VF
S99 S5 g ploj & o 1) Sl Eged Gl gl
0975 & ob g (o slagilon Sk g S SRl g
SIS S Gl 0 6 S gl

Sl e gl (wolod cuiS b adlas jo
shotl s 1 @95 3l g Wit 51 (S &S ol
Fo g by v S S sl Jough 55 Canl Sae (o
Slazbl, ses S jgymwst) 5l 45 Sblee wiiles L
U 59y w5l lalyogd 5 228l (glon JA conl (1S0a
ol 3 de ST ey L3l gl 4l cladly) s Jlo s
&3 3 Gote ) Ul g <l o 5 le o lse
s 9 s (5lon gl Jole )3 oS (SUlge> 390 0o
Sl A o & 055 ) 1y lags 5 sy gl o e
L;\)g ‘_s.élf O'“’j Canl QSAA Laad)l'fb ol oJ)Sj
Wged dyve (pl g Al 03,5 Iy AlS > el juslS

ongle (Bololgr g dlue Loyede (2950 whee )b 2Y

S35y bl (Sagls 53 g pmmgid (aseis SGilasl 9 Sujlg e (o)

Sojodgpm lisles] » S ool 5 db
O 2590 3 |y Cigie Yoaso gl MAT aile 5o puwgi]
2 b olojen Coshe dgvg doud )l pSes dllus
Ded ol LiylE 5 Aledl cely Wlg 0 MAT iulojl
u&qh&éwduawﬂﬂ_\fﬁ@gxwlpgg
i ol 0 STl 42 g 0> o Fuly agyj 5l )
9 PPl sljlggpw 4 bgrpe ()8l RS 103 sl ]
Loodgll laphy slaws wls wd o odliiwl wo uliogs]
o2 550 Jlogp & Jlgge S pogde oS olaply s
Se Ll op oren )b sytie lag)
Opmer S (Bl 4 polas Hlaw (581
ply & (60)l50 50 1Y el puanslog yiojly pdSOlu ST
ool SSgm 5l opl ol (Son 3415 (6,505 (ylow
@l oMb e g 638k 58 (il Sl o 3 @38
ook Sglise Hlggp 93 41 lojon by cowSS ) 20y> 0/3
pbol wligss sdo (Ramin ef al, 2012) ol cute
W Cude g Sl e Gl Cate apw
B9y p &S i iocen J(Hassanpour et al., 2007)
sy gl )3 g Sl i b 66553 38 Jles]
.(Ramin et al., 2012)
Sorogid Cute 3ilge ol Glie LY 5500 (S
Sorpgid S Cos lomgl 4 plgica |y (gl cal 2
Slamgcl by Sk b sble 1 o)y Sk (SuS1y
599 355065 Ml ¥ 4 Ko pH ¢ Juize 5 b yo
ke )b by oy M &S dble )
«»l » L .(Abdollah et al., 2016) >4 o osnlice
Cal ot gl SO low oyl & cdS ol
olo g jub Juad j» ol img J(Zakeri et al., 2010)
w2 (505 S SIk Ge cpl p3 &5 L5 plxl Gl o
‘L)l)"‘ u.wL.w]y’b )Lci Lj.«.lo cL;lf )9.‘94.5 Wb t) adlais »
Sl il g 1S A b (b oplnl b Sk
D9 wSb )9dS ) (o (GBS Jmb g Mg Jgese
Ml o @nsdS Jlo 00 (b s (b (i $Ssyeba
Jobogl dU el L cla Jls 4 Cams |y lise Bl
2 oo Golew 643y 45l S92 L & s o0 Jlaiay
b Lol ead <8l 63550 il slaply 5 laglusl 1 (goluss
Eows Al 1l & Sygo ol 4 Uik o8 i 4 g
2 Jle gly cails wlie cldlas 4 cans g5 B
i 4 5 b U ol o foal b oS o
s Slon ) 4 Ml gy 5 25 Ll 5 Yl
rob adlas 53 e pmwgid o5 gond JU A5 )15 VL
dblie » lpscl lulyd (98 LSt kulps Jdsa


http://dx.doi.org/10.61882/rap.2025.1540
http://rap.sanru.ac.ir/article-1-1540-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/rap.2025.1540 ]

\al

Ol 039 oml S 292 a8 (29 BB Hebar ey
PCR MAT) ol jhoy dw (po 383 dunlie §gud
2 adlas ool 03 9w 5l D95 Sl (53l cuis g
S dye sl b pbul V- GpSaes Jsb
Obe ) (oges Cubliny dinej > sages 2T 3
P S G gl gladle ol 5 Kl
2 oy Al I eie Sg)lon gaed S
Sligadpie uenl S a5 Ll Al ol Cunon
olis &S 29 PCR 5 MAT (sl yog) (o Cuto guls
dopygesl ol s cB pads b)) sly amde
CuiS gy copzed Cal (5)9y5 yid Slllae el
5 glB Yok gl (el S Ll siejls
Sl & cwl @5k giluba dlpSesn cbdsSsy,

wmsle (Bolo Sy 5y dlus Loyode (2950 whie )38k Y

S35y bl (Sagls 53 g pmmgid (aseis SGilasl 9 Sujlg e (o)

5l 8k 3l (Radostits et al., 2007) ail odis ais )0l
laSSgm 5l 5l Sl 4 Dmwgid 8L & glogl
Oelog il g palSolu oSy ol plop) canl olue
ol Ko )1 (6,555 (g5lews pI &S (63150 )3 11 (sl
oy o 3 sl s (5 03,5 edlatl e Sgw T oyl
) (Agib et al, 2019) 33,5 cuiS (A3 e 5 (5Sk
Oharels g gy (geges (BT Rl (B)b
Ol > oiagk cnl 4 Lg)S (g )3 ohagas y3l sla Sl
Srbe i el (Sogll e Gials 5w pbl ol
Cudge 9 (SHb lie palS & s p cuslaih
2 i Sl e 8l e ol il

K39 fse Siody ool @l

S (6 5 4ol

oS g (8 6B pifiee GDWEIIE ) Cigie ot o8 3ol ol el ] gl

Slegiagn b awlie ) olpl 6350 pliul gl )

References

Abdollahpour, G. R., Shafighi, S. T., & SATARI, T. S. (2009). Serodiagnosis of leptospirosis in cattle in
north of Iran, Guilan.

Abdollah, G., Ramin, A., & Sanajoo, D. (2016). Seroinvestigation of buffaloes leptospirosis in Urmia
district. Animal Science Research, 26(2), 59—68.

Abdollahpour, G. (1995). Bovine Leptospirosis: With a Special Reference to Leptospira Interrogans
Serovar Hardjo. University of Sydney.

Ahmed, S. A., Sandai, D. A., Musa, S., Hoe, C. H., Riadzi, M., Lau, K. L., & Tang, T. H. (2012). Rapid
diagnosis of leptospirosis by multiplex PCR. The Malaysian Journal of Medical Sciences: MJMS,
19(3), 9.

Aqib, A. 1, [jaz, M., Farooqi, S. H., Shoaib, M., Kulyar, M. F.-A., & Yasmeen, K. (2019). Leptospirosis:
Rising Nuisance for cattle and threat to public health. In Bacterial Cattle Diseases. IntechOpen.

Bal, A. E., Gravekamp, C., Hartskeerl, R. A., De Meza-Brewster, J., Korver, H., & Terpstra, W. J. (1994).
Detection of leptospires in urine by PCR for early diagnosis of leptospirosis. Journal of Clinical
Microbiology, 32(8), 1894—1898.

Constable, P. D., Hinchcliff, K. W., Done, S. H., & Griinberg, W. (2016). Veterinary medicine: a
textbook of the diseases of cattle, horses, sheep, pigs and goats. Elsevier Health Sciences.

Durham, P. J. K., & Paine, G. D. (1997). Serological survey for antibodies to infectious agents in beef
cattle in northern South Australia.

Ebrahimi, A., Nasr, Z., & Kojouri, G. A. (2004). Seroinvestigation of bovine leptospirosis in Shahrekord
district, central Iran. Australian Veterinary Journal, 75(2), 139-40

Esmaeili, S., Naddaf, S. R., Pourhossein, B., Hashemi Shahraki, A., Bagheri Amiri, F., Gouya, M. M., &
Mostafavi, E. (2016). Seroprevalence of brucellosis, leptospirosis, and Q fever among butchers and
slaughterhouse workers in south-eastern Iran. PloS One, 11(1), ¢0144953.

Froutani, P., Hamali, H., Jozani, R. J., Abdollahpour, G., Katayon, N., & Norsaadat, G. (2014). A survey
on abortions caused by Leptospira spp. in sheep flocks located on the suburb of Tabriz-Iran. Wulfenia,
21(1), 134-144.

Gorbani, I., Hassanpour, A., & Hassanpour, A. (2016). Seroprevalence of Leptospira interrogans infection
in the dairy cows in Mahabad area in Iran. International Journal of Advanced Life Sciences, 9(2),
212-216.

Haji Hajikolaei, M. R., Ghorbanpour, M., Gharibi, D., & Abdollapour, G. R. (2007). Serologic study on
leptospiral infection in sheep in Ahvaz, southwestern Iran. lranian Journal of Veterinary Research,
8(4), 333-336.

Hamali, H., Jafari Jozani, R., Nofouzi, K., Ashrafi Helan, J., & Jabbari, H. (2013). Prevalence survey of
abortions caused by Leptospira, Brucella and Campylobacter spp. in the dairy cattle by molecular
method. Iranian Veterinary Journal, 9(2), 51-59.

Hassanpour, A., Fartashvand, F., Abdollahpour, G., Mogaddam, G. A., Nadalian, M. G., & Sattari, S.
(2007). Seroprevalence of leptospiral infection in dairy herds in Tabriz-Iran. Pajouhesh and
Sazandegi, 74, 67-77.

Jafari Dehkordi, A., Shahbazkia, H., & Ronagh, N. (2011). Evaluation of pathogenic serovars of

Leptospira interrogans in dairy cattle herds of Shahrekord by PCR. Iranian Journal of Microbiology,
3(3), 135-139.


http://dx.doi.org/10.61882/rap.2025.1540
http://rap.sanru.ac.ir/article-1-1540-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61882/rap.2025.1540 ]

wngle (Bolodlg> g 59 dllie Lo)ode (2950 wie il Y
\4) VEF /Y oyl [pd 3l Jlo ool Clidss (sla yimgy

Kabiri, F., Mahzounieh, M., Ebrahimi, K. A., & Mokhtari, A. (2016). Genomic identification of
campylobacter fetus and leptospira introgans in aborted sheep fetuses in the selected provinces of Iran
by PCR. Journal of Comparative Pathobiology, 13(2), 1917-1926.

Khalili, M., Sakhaee, E., Amiri, F. B., Safat, A. A., Afshar, D., & Esmaeili, S. (2020). Serological
evidence of leptospirosis in Iran; A systematic review and meta-analysis. Microbial Pathogenesis,
138, 103833.

Lucchesi, P., Arroyo, G. H., Etcheverria, A. 1., Parma, A. E., & Seijo, A. C. (2004). Recommendations
for the detection of Leptospira in urine by PCR. Revista Da Sociedade Brasileira de Medicina
Tropical, 37, 131-134.

Maleki, S., Sookhtehzari, A., & Abdollahpour, G. (2015). Serodiagnosis of leptospirosis in Cattle in
Khorramabad, west Iran. Bulletin of the Georgian National Academy of Sciences, 9, 173—-176.

Nateghian, A., Hoseini, S., & Lavasani, A. (2012). Leptospirosis mimicking collagen vascular disease in
a thirteen-year-old Iranian girl. Archives of Clinical Infectious Diseases, 7(2), €13948

Park, Y. G., Gordon, J. C., Bech-Nielsen, S., & Slemons, R. D. (1992). Factors for seropositivity to
leptospirosis in horses. Preventive Veterinary Medicine, 13(2), 121-127.

Radostits OM., CC, Gay., & KW, H. (2007). Veterinary Medicine — A Textbook of the Diseases of
Cattle, Horses, Sheep, Pigs, and Goats. 10. ed. (10th ed.). Philadelphia: Saunders.

Ramin A. Gh., & Abdollahpour G., Azizzadeh F., Ghahramani P.3, M. A., and R. S. (2012).
Seroepidemiological detection of antibodies against leptospira using microscopical agglutination test
in Urmia cow and sheep. Iranian Veterinary Journal. 9(3), 54-61.

Rodrigues, C. G., Miiller, E. E., & Freitas, J. C. D. (1999). Leptospirose bovina: sorologia na bacia
leiteira da regido de Londrina, Parana, Brasil. Ciéncia Rural, 29, 309-314.

Sakhaee, E., Abdollahpour, G.R., Bolourchi, M., Hasani Tabatabayi, A.M., & Sattari Tabrizi, S. (2007).
Serologic and bacteriologic diagnosis of bovine leptospirosis in Tehran suburb dairy farms. Iranian
Journal of Veterinary Research, 8(4), 325-332.

Silva, R. C. D., Costa, V. M. D., Shimabukuro, F. H., Richini-Pereira, V. B., Menozzi, B. D., & Langoni,
H. (2012). Frequéncia de Leptospira spp. em ovinos abatidos em matadouros brasileiros e sua
associag@o com variaveis epidemiologicas. Pesquisa Veterindria Brasileira, 32, 194-198.

Smith, B. P., Van Metre, D. C. & Pusterla, N. (2019). Large Animal Internal Medicine (Sixth Edit).
Elsevier Health Sciences. Retrieved from https://www.sciencedirect.com/book/9780323554459/large-
animal-internal-medicine#book-description

Szyfres, B. (1976). Leptospirosis as an animal and public health problem in Latin America and the
Caribbean area. Bulletin of the Pan American Health Organization (PAHO); 10 (2), 1976.

Talebkhan Garousi, M., Vandyousefi, J., Familghadakchi, H., & Nowrouzian, 1. (2003). A
seroepidemiological survey of leptospiral infection in dairy cattle herds and their employees in
Mashhad suburb in Iran. Journal of Veterinary Research, 58(1), 89-94.

Tooloei, M., Abdollapour, G., Karimi, H., & Hasanpor, A. (2008). Prevalence of serum antibodies against
six leptospira serovars in sheep in Tabriz, Northwestern Iran. Journal of Buffalo Science, 3(3), 76-81

Turner, L. H. (1968). Leptospirosis II. Serology.

Zakeri, S., Khorami, N., Ganji, Z. F., Sepahian, N., Malmasi, A.-A., Gouya, M. M., & Djadid, N. D.
(2010). Leptospira wolffii, a potential new pathogenic Leptospira species detected in human, sheep
and dog. Infection, Genetics and Evolution, 10(2), 273-2717.

Zakeri, S., Sepahian, N., Afsharpad, M., Esfandiari, B., Ziapour, P., & Djadid, N. D. (2010). Molecular
epidemiology of leptospirosis in northern Iran by nested polymerase chain reaction/restriction
fragment length polymorphism and sequencing methods. The American Journal of Tropical Medicine
and Hygiene, 82(5), 899.


http://dx.doi.org/10.61882/rap.2025.1540
http://rap.sanru.ac.ir/article-1-1540-en.html
http://www.tcpdf.org

