O ) (S jasla ddae
BIEY-Y Qbae s ol&isly :",l:\:t.d cale
2l ygeane SiSo 1 gheus yase

I e
GMaalaals paa jranse yiS

dlas (uliad,ls
olse Lie

(LaI B9 a3 a) a3 olan slsel
el jealdisaia (Sudip a gle oSl udilags ousidinly  ceulidiacs alicul 0ul jsaaal do guars yiSy
Olo S Ay aagd olSuiinly « oSudi jaols ousiinly (S 98 slaals il Sl jlass slica) (idls y3A) S Hlgs yiss
A () ya aageds olSinly ¢ oSudi yaols ousinly (al ya Hladidls aal S e yiss
51380 0y g oIS Sk paals ouSAIANS (5 9 gosasl Sl (S5 534039 (S48 S
31980 5l an e oINS oS aahs ouSuEs  AgSle K0S JLuukils fsha pulss yiS
A O ya aaguds olSinly ¢ oSl yaalaoasidinly (S 5 slaals als Sl jlass sl ( SIsuala cala asa jaass yiSs
398 &) yoa aaged o8l ¢ Sl jaola sasinla ¢ ceulind JKO) alicul (Oilad(sasen (uua yiSo
31991 0l yag e oSNy (S pehs Ui (5339 3Ly JISHS wlid ( Ala Bl sans S
3198 5l an s SIS 1 oS aahs 09I g 0 p gle JLaskiy puay i S
S 53 Aas| Crage o8y (Sl yaela susidinla « AAl Lo jlass alicul (O gaeald Lasdh yisa
39 () pon augeds oSS (S jaola 0SS« oruliidi g 8 9 Sl (5 galil all Aus Ld yo grius yiSo
Gl gaa (SLAIS disaS (sl y () gale (Sulijasls oS tils | (Subiasls (S o gle wudi ) g jis (s L yiSu
daaals g (ol gdicl slad shas ceulicdicacn y ol8udiule 3T 9 (TRU) AW caliasias sal g Jass b
O A LIS (S ol 20N (Sl pased g Aisad 0 S ;g olasaliss daals yis
Jedl yealdigain Sty o gle olSinly ( (oSudi jy ouSiliil (65 ¢ 93 38 Wil (5 ol & abblSaans yiso
Jsal jaldigunn (Sudihy p gle olSunls (oSl ousidinls (55 91 53 gal wlieal s 2 9 0ls ) 588 (5 50 S
51991 0l o el oIS (Sl pahs uSLEINS (55 9299 500 Gissl ) 9550 B 3 s s
O 0 o8l (S ol ouSilinly (3L 3l go Caclilags alicul (s S (JuS yiSo
Olisn 31 Satipaols p 316 o Cpanil e paas you 9 ool sl (Lo g5 li g8 5 s
O o0 o8l (Sl paoly 0uSiily ( cealiicdls ol ¢ T g po (pun yiSo
das 9,y oISty ¢ Sub yaals ousiily ¢ cealidiJSO) alical @Al L 5 yiSa
ol (5B 33 p gl OISLEIS (oS y 0uSaBila (5550 gSLo 16 alieal (535 900 jubnd (aeas S
Ll il can¥al oty « oSubi yaols o gle 0uSulitly ((ouulidi (g g 43 9 HLacdidla ool jErad aaa ¥ yisa

sole oy glidio laa
i€ L3 SEEAT S ye 5 LasaSils Koo s (Siaels slasaiils 4 ale ol slac)

T e Sy (g 3]
VPO iy 3odie VOO ey oS ¢ gale dlas 118w (S yaels 00l Ol sal ol jan aageds sty ) sal
(-f’\) YYYYAY VY :JKSJJJ 9 oAl
E-mail: ivj@scu.ac.ir
Uf‘ J‘)“J“);‘M‘—}g“(llz))fitﬁ-‘-’_‘)‘-é 6“)‘445 ISCJﬂM&BAJS&gAﬂQQﬁJQ&J@JJd}OOﬂ‘ L]
Jub&ii‘lec@ﬁGQJ‘uu&‘de@a‘am QMMS‘SJJ&JQG:.\AAS “a\ﬁj&a‘ﬂ‘}"csw ")|‘)l:\lc|
S 0 S8 sl S50 (o) sel Sl 5o
S g oy
aal Glga sl sl 5 (55508 5 asle Sl gl (slddlie 3S 50



\Y

YY

Yo

¥r

oy

0

Q.

o a3 D)
Ol S ol dlas

Olsas

s oy ga3 slanaly

Cralicida aal 95 53 SLA gIS 53 (Sure 9l 90 51 (B 3 (50 puus Ol kS 359 S 9 89S 530 O Sl (a5l

sl 0Tl y15 (5 93 Sladaienl B Ay jSlas g (303 g 5a S (LA jua a1 g 3 Alide 7 shac sl e
i sS sladasa 0, $55158,9¢ 9
stlr crm s eble dae (gaaaila Gaea ie 3858 By 5 Oleditls (s ga Sl ly g oms

29 B0 dadllas 1 i oS (slada g (A8 LS Saa 9 (G Gl oAl (s G 3 S50 slad Jolge oy g
e ol el s oIS liudS o
OB S alsed e 5 LY ol e cgiala ase e (Olidn 550 Gaees

08 Sl sl S 95 ok (811 930 peull il 95 (5 jlans 59 (3 sl ki (SLa8 5 s raaly WIT 80 (s 3 @
e =033, s 93 iyl Glige
s oS

sl (sl By Judad gy s jaab (L Gl yady osas gl Suulign®
ctllacad Sl 55 8518 5 (A Hlas s (a5 50aiS Loyl ( plias ) Hlae

(S5 9 T Cunabian Jald g (paad 9 Salallases g (SLAJLaLSY L (ol 938 (oabialinds (S35 918 (5Lao 9 S (paas ¢
Al 28 9 Mgl SlaSn jo B Lt 3] sladslaa
ERIREHRII M0 I (s dans (gt (Bl WIB laas Gags G sptanals JL

99 K s (LA g yla du Sl Cae gl g (LASOI (LA s jlass dn S Ol Jlaals 8 ySlas g (4 K0 AIST by yle
SWalaals pasaens 5 Ghasdien sloa (Sa g5 Sl B (L9089l saaans

adllEs ceuslShl doda e



Ol gl (S pels 4,05 53 sng-QPdLE.o N slenl,

U sS gy s (&
e 5l 1 55 03505 5 IS ¢ 5 g 51 lis oy
el mls Comal a5 b Js ol lags,
$ s Sl e, sy i Eash
o Sl Y izmen 3 8 ] dloe wi o
edie (SAS DS o B 4o W Ol g s
3 Ebhe S Ly S O g, 5 0l

P&, 518 (7
5 Als slizsel 5 3l sl i S ol
Olye gl wom s as S 5 s ) ARab
o e U el (IS DlalS ¢ s ad
oMt 5 s e g (S 5 Lo (RS
5o Ao amio ¥l AL 5 il e S

Aoled

dlae Jla,l Rl S (S92 o
055 s OSald 53 5 L el Ol g2 —)
Al e s JS 00,8

OB Ly 55 b iy 55 (5ol 5l 61 5 ol callie Ol 50
5o OL3 53 4 AL de w3, SHL
A ol oy JoS LS L el IS
oy 5 S35, sl Ladsss ali b ol jan

..nj.f Pk (Js) amin) Gl amin s J st

Vs Ol Ol ) (Sl alams HL2H 51 s
(Shypls il glaaid; s plag o Slides
2 b ke psle Sos g e bid o (S
Pt (Sd 5 (Sdpels 53 e 5 ale
Sl 8 o)y il Ol a5l s SV
S ls a2 e s L glaal
ol 03 5 (Case report) allys )18 sl
o ol dlps Ve LIEL e Ol LG s
s by praasie b g (ol 5 adsl s p
ey dial Ol i o Sls i L
Sl 5 O S Il Sl Sl o3 b plas
3 Gl 5w Olesan Sl b5 sy Sl
o S 53 DS (gladlie 4S5 s 3 AL st Jlu |
oS Slasiia (il Gl Lode Jlea b
w odhze pl 55 S3abops Glea L o S
5l oled sler o ¥Vl wl b )5

23S o s

g5 dlas (I
Lol o g s O e (—la sy s
oM lse hls i e OB
S sy 5 3lge ciadie (SIS BlalS ()i

ol il aman VY Il

\ VPoY Glicany oF o jlach cass g Caws 0590 () gl (S Jala da s




Mals b Layla sl 5 Il sl s o505 &1yl o 5Y
s Rl Il e 53 5 S0 B s
Slaslsad 5 polas sl Slnlel 5l ol mls
335 s Gl oS Jl)l 5l 5 edls Jlo)
55505 A3l sd 5 il SIS s pei gl g
plS a3 8 Dl (555, b Dlowns 55 4555
oaia a3 el b glal 5 Lagls sed (sl
Sl 55 5 Jotr VL s Jsllr Sl 555
sl &S 55 S Sl s 53 53 s lssas
b gl 5 g Alie e 53 s jlyged 5 gl
Lo ol o3 el &1 glaesls 45 oS
JP e 5 o 3550 P ol 53 L sl
S e 4 Ll Jglr i 2 Wl mls LS
LSS s 53 (g e b s s sa tle 650

.,ljzjf
s 2550 Ll edd Gl ol (o aamd )3 -V
Ll el a5 LS 13 e s LS
03 edd ke laas 3 (G ol p s
i s 5l edel ity =l s aedie i
RO Y P JE P RCII SR BT VG
A s el sla S L5 IS S felse
Dol g 5 S Gy e Ol g Olslg iy
L G ol gl Ol L Gl sl
D3 i 2050 W (pl 53 edd el Dlii
G s ele gl LS e mNL 5T
JSELIS] e CL:;,:_M\ 5 Gt ol glas sl

555 oolss @LG)\J.Q 51 5 65 50 ASU dxflas

OVl oy g5 slesal

OBLS dxrl o oS pl a5 L allds 4D Y
oslinal b3l Cr dllis 4Dl sl Tl s callie o
Lo 5 lie 4o Mt Ygame S opl 4 5 5 S e
338 o0 e oo Gl bl Sl 5 581
Yoo Blas 500, a3 AL dlie 3l oo ol 1A
e SOl a5, sl adS Y Sl
Goios O IS (5 S emat 5 b IS g, (s
sl

dlas glazaly 5 O ae Olge 4 ghlS Olads -
“lSA 5SSl 5 F s JBlae (Lpd 6 g e
b o gl s ol lis Ol ss
g ”JJT

Coatl oy 2 5 e o S 5 55 asdas -
Al g el plasil SIS ele atle 5 Gais

slge o8 5 33> 7 Sl 58 Sgy g 31 -0
Lﬁua&.ﬂi e ol QLA}'L.LA)C); ldad ¢ B pne
S5, K Sy el sl Lol sl oS
23l L ol i, s T S Clasis
Shasbend eslinal Jglaze gla s, 5l &S 5,50
S 3,8 st dsle S3a ol Wl o s
T il el b eslan il g B ) assiler
%@tﬁ,wwu;sw,@&”oi&s
3o bl B iss e | o580 Braa By
e Jtle o slze 1L 5 So3 BB ot 4 eslita |
..>.>J§ &1

dodor S 4 OIS o 1) G 5l Jool> gl =7

be:—*ﬂjbﬁ‘ﬂﬁ}—*dﬁ)\bwcb#wtf

A¥ ¥ Glicusy oF o lach ass g Cass 05 99 )yl (oSl Jaola da ol



cab g 0 I S1,4 G5 53 g S5yl )3
Pl sk 5 SLSLL lanl 5o O 4 o,Lsl b,

b b3 gladls K4
;3 Noakes s Arthur wib edims 6 a5 95 31
S 93 5 e s aS Waged JEL18 Y)Y Jl
S YAY Jle s 0l 5 Peason sd. s o

PO PUPPPE

05 Sl o dlie e s eslixal )50 CL;« aJs
..u,.zu)j@uw,@_é
Wﬁjim@‘db)%%@@@bww
2l oot S5 0 5 Ll g bl s
w)ucmdp,pﬁ«sg;wl;':«{rﬂ A
0353 53 O Sl 53 5 o 03,51 O e Uslae
335 05,51 In persian i,

ol 5 IS5 0 (il S 0 K8 oLl 5l eslinal
A3l ad I LB b 53

23 sldle Lile mbs S b 53 mle (250 o

CA.MJ‘

1- Arthur, G.H.; Noakes, D.E.; Pearson, H. and
Parkinson, T.J. (1996). Veterinary Reproduction
and Obstetrics. 7" ed. Saunders , London, Pp:
634-645.

2- Herbert, R.; Nanney, J. and Spano, J.S.
(1986). Erythrocyte distribution in ducks.
American Journal of Veterinary Research, 50
(2): 958-960.

i ol Hsb o e G 53 e ol Tes

BL .bbjfd)‘bbj} L.s)l—"‘d:}‘ g_‘))fjsh‘)‘jﬁ‘}_«;:

OVl oy g5 slecal

SLSaS 5l Al 5 o O iy 53 6k 55 —A
i g s g b5 i plal s 01505
PRI ‘qﬁ.ﬂ\;s«.rﬂ Al glayas 5 Sas
Ll shestaz ol 5 Jb culas 5l g)ls, 55 5
5t 30 O Uy Gl Jomn 015 o0 KL
e S35 L e sl AL

o B o S L Gillas SIS e ST 40 D 4
Sy S il aads v s Sl 5 sl Jlis
oy Lilas OB s $ L oy 58 oS Dl
Sosre sl amio 53 SN0 & Js U
ol

e Ve 5 S fols B mlie oo g s
53 el &yl SVle daasbOLl Sl s 3L e jine
ol glaca w5 e LgLaani'S s b ke

.n)ij oalaul

Al oy 3 b 53 0 g2
;spduﬁyﬁuu;.ﬂu,y@urmg*m\p‘y
odlizal 5,50 3 o 4 OB Ay 5 L oy 55 U

LS 1
RUPPETE (FRPIVE NNIE  SCPRIN

J=1s 53 5 GG slenl 53 o 4 oylil

ke L3 sladle (S« B,
A1 «Mellor 2005) cds b o 5 55 & S S
Arthur and Noakes ) (k—il okieus 5 & 95
Pearson et al. ) cedems 55 ;& 93 31 i 5 (2011

(2012

Yo Y Gliae F o jladi ass g Cueuts 0 90 (O il (oS ks da peih




Jlis Jluf

ool e S S wlbelw 3 b 5l YL
53,8 Ll http/Awww.ivj.ir

dlis o gone

Loodis s odge pallie O 5 e st
Ao O Ot 5

(Reprint) sas Cl> dlis Jlu,l

ode s 5 (Sl odd Ol e 5 O8N 58 sl &
b Wi OB s e 35 S U
I, ASC) ol Ol psle (ol oL

.JJ;L;A

OVl oy g5 slesal

S S8 7 3l e O8N SlsS &S S
pydexsetal bis 65 ail

SSolls b sl O ) e e 45 S5 50
Sy Lol yen S s OF OBty 5 b oy 53
Solsl b OlS Olge (dad Olge el Il
el Jl By b ol en S Oty 55 b oy 5
SRl s (s Ol opled QLA e ek 5
s 33,8 53 Slis oyled 5 oS

Macneely, M. Renal function. In: Gonnenwirth,
A. and Jarret, L. (1988). Clinical Laboratory

Methods and Diagnosis. 8™ ed. London, Mosby,
Pp: 504-509.

fj’;ubb&o.h g U

S5 45 503 ol WANTNA 5550 45 5 3 Sl assmn ool Ol (Sijols 4,255 6 il 4 a5 L
Lzl S 0L 4 lie Sl 5 ot o 5 AT g 10 il Sz SO0 1 s o et

Aolas axl o CWWWLIVGLE sl 4 425 <ol s Guide for Authors s « .l

A¥ ¥ Glicusy oF o lach ass g Cass 05 99 )yl (oSl Jaola da ol




’f'f&k.wj_fajw_p&j%ajj.: Ubb/dﬂio
DOI: 10.22055/ivj.2025.555041.2861

29 320 2l 90 3 (B g3 (o0 s O i3S 538955 9 p 9 yS L O B (b5
s aud g slagls

Yu:sm J.A.ALL"J.\.C K] Y@)L.A‘ L.A‘)JAM fﬂcgd‘)ibdts‘)é:.; u:ul-s‘ ‘\@‘A.L} GAJS éJL..c

Ol 03,5 e 0 5 et o315 (S goals 0S5 o855 (slapls (s slas oy (a1 S5 sl
Ol 5,8 4 038 g oK PSS WIFERTEHE g@l{lh;: r_,lr— 0s S Sl Y

Ol 3,5 54 a8 i olK2ils (S gl s 0 ASLESls Lf@lﬁ)é (a,\.p 098 skl v

VEENV Y s et VPN sl

oS>

S olsie @ ansS ol dalse asad gl s JEDI slas, e o a5 BB (il sl slagilly b goad 8 B e
2005 elie 5o Sl a5 S50 8B ey ctalllan cpl 3 un sl 1 SIS ol 2AIS GBI 550 Ol Sure sube
S el Y s cplinls wl s sLaul e apile 5 SILS (s come OAT i adnie el oy Sl ol Sy
oaliaial o5 S 4o 4 (Balial oo 4 sad asSlae 5 (S s s 8 5ad (A slad s, Ol alasd IS Sl sad (5l lusas
po Sl (Silslie 5y aSelS 5o @I @ a S e /) Glyg, suiS mdb,0) ol Ky 2 S H0 (JeSe o) JoES sl
Shsa oosm 0 e (a8 (Silslio 05 a SHLS 5o 65l @ a S s /) il 5, 80 8l 50) Sl Ky a5 S 5 (ol S
ol b ayes (Sare slge it sl aan glos wios VYA 5 YV AF WV e sladss o Osa sladsal wad 35a5 555 YY) cae
09 Gl e 5 8 g ety Gl ead AsJeSe 85,8 50 58 wiwd 5uIGT (ICP-OES) ol sus cda slacdly (s, pociils 3
et 3L (ol dne sk 4 (Fun (oaal58 YA 555 B old Sy a5 S 0 oS (g b 4 ciuls LS was 4 2388 555 5l pse a S
99 8 5 3la Gl B8l (ol e sl 4 YA 5 YV (slad s, so 1) eimi s S F ol Sl Sy a5 S S0 als lis ol Sy as S o
ad saaline V¥ 55 5 ol Sy a5 0S50 83,8 50 a0l o ane GEaS mals Giul 381 YA 55 B 15 asinie s asJeSa 558
e Qb elile el Oia (BB, laalSe swaasglis 4 wals GLES YA 555 B 15 s Bl sad audeSe 55 S 5u 5
bl Koy a S b wlis Ho olud Ky a s Sl € aas o olis il il (3U lul lagle) o e S sl Ho agili 5 @IS
0l bl eute 53l sl e S palie VMR 51 6580t sl 4 pdnie 5 paralS s 3 s 5 GBI (5550 (e (ool
il oo a9 JaSo alKia 8o Gluls wie3Lo (555 5 0T Glades GRS (Jls

i.\).‘.u@.\a.oJ‘y:gﬁj@x&@&eﬁﬁ‘agﬁiejﬁfu :‘54:\.|SC.\LA.\S

4adie
B dl.s.‘l_" 695 3 a}vj LY S ol 63 ¢ ‘L?-‘jﬁ Lg‘o.\m J.ZSU:-MJWJ uJ.LhLdJ:.&}@ Ji:)jf:w
sy Ay sl sl Lgd o LS as 0l C}\ Sdmle b 2l Loejlsen i a0 assl

Ol 35 e a8 i oKl (S gl s 0SSN L‘f@lﬂ)i r_,l& 055 JLils (g3 K00 jirer il 1 gt oy § *
E-mail: jafari-a@sku.ac.ir

[oNolel

© 2020 by the authors. Licensee SCU, Ahvaz, Iran. This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0
license) (http://creativecommons.org/licenses/by-nc/4.0/).

I O [ VYe¥ Glius ) F o jlac ass g Caeats 0 90 (Ol oSk Jaaly da pudil




Yevo Jl s 0lLKs 5 Bahmani Ghayedi llzs
(Yo¥+) 0L, sShan 5 (Y+\A) O, 5 Kargar

Samds pi 2 psS feSe e JU
33 5ldenST il e S EalS 5 ls] s
Kokl Sl & 1 (g i slaslS

Sheslinal 53 (gl Cosgdee S s nl b
LS5 ol ol B s el S Sla e
b e ol .(Vincent, 2004; Lukaski, 1999) c.l
i S 5 S oS 53 py S s sdeme Sl
Wl Oy 53 e3lizal BB e slap 3« O 51 g 55 LG
55 Do 5b anasg 5 U sk Hsek s onl o
Sl 03,8 sl pls LIRS s 5o |y Glosl sladal
Sy o3I O3 Dls s 4 21350 (Gelaye, 2024)
4 b od 5 Gragl Ve B eagdoes 53) S 58
e RIS s BB Jeily VL eI 5
Asls ey S a5l dae slse s el ssg s
S L o ol Oladles (Albuquerque et al, 2023)
a5 Cnd 5V Sl (2D ol (Kan 5 S 50
Wil sl SISy Wl e S sl oS Jsltse
.(Gelaye, 2024)

S8es oS L s oS e S g S
chle wile) O olerdse b )l & g8
b sb 4 e S8 53 (05 slamr 5 S58
Mirzaei et al, ) <ol a3 S 51 3 asdllas 5550 (glos 1S
! «(2011; Targhibi et al, 2011; Khalili et al, 2011
b ol 56 5550 53 (Slatgw 5 el Sl
3 P NG~V U GE] Y | LR | R T S TR PR
2 s s b sdan s 5 Sos e Sdre dle Sl s
oo o bl (S o5 58S el b s
JUEI L odr (6l e 5 S5 e Ao (S 5,5 Sikae
LS by 518 Saws sy S ate 3L G b )
.(Anderson et al, 1997; Ani and Moshtaghie, 1992)

SRS ol s S e U (iman
2 Sl B S b 5 e pedS L (S e

O, 6‘;“&5)‘:“"’.' w.:.:l ‘£|J.L364JS Ssle

3ok 53 et Cms DB Gt Ol e il
Sl oV BY) sl enss Lol oo ey giS
ol S LS e 3 s S sl Hlid o (5
2 b OWE G 4 e LS Cends
G Sl ax g BB LI Gdme olpe Sl stepn
Mirzaei et al, 2011;) s535 SJpbe sl les
ede 5l S0 Sl Ll s ) (Mallard et al, 1999
3o My Gl el SIpbe Gl e ol
Gz b a3l ) el 55 Ol 3 5des Ul
ROWIRE (pgecs

Glren, S Ulge a4 ps S as Obe opl o
23 Sl 5 QA Ll oS 5 5d 0 il (g5 08
Cad ok Sl i 5 Lol S eed sl (koS
S Oroosn & Conles 25 5 G sl 5 Shes
<ldlas (Vincent, 2000; Anderson, 1994) .S o Ll
oSS S Gk S s S  Llesls 0L
I sl 03,8 L (Chromoduling -y 55 50 5,8
das e ol e S nl SUS s cled 5038
Jls a5 W sse 4 e bl ) &S
.(Davis and Vincent, 1997) 5,5 o ladsle

s b b5 (g ed GlaslE 55 ps S 55mS
@ Olg oo dhaz 3l aS il ol e S lie W
I3l 5 e e 3 I SIS fass ralS
S8 Chn S ok el b o sladeul
Pechova and Pavlata, 2007; ) 5 5 o,L3l I
M saslS s ess 4 oNSis ol L(Burton, 1995
JANL b A5 el (S5 L Cos oS s
(Amata, 2013) cul sdalins LU TS5 a bl

eS8 il JT LS 5 LB 53 s 4 eps S oo
3 Sbes sppr n S M et S SLS,
2 il Gl s s et A R g
Lol S il dile) [l Lol 3 o slaslS
Subiyatno et al, 1996; Al-) cul osls OLis (Jlsh o 93
(Saiady et al, 2004; Chang et al, 2021

\f'fO‘:I.UJA:’;\‘OJLAJ-’G&&S:'\SCHA&GJ’A&O‘#‘@J;\A'AQ:&E #




ce g3 e sl Sl (B e Dl peg S 9 S HU OIS aL5))

S AS XY Ay o Sle b (g 58 IS S 5l s
a3 Ve e (slas (Sl L Lags 58 W, YO
G dlal (g5 sladu,le 5 LS &S 51 S sl
bl plile W S8 Wl TP sl i e
Lapls o gas Codlw canlllas &5 2555 ool Slne 3 S
Jols S sla bl 51 ol Sas izman
Sl Saxds (s (K)ol pll slaOlayls sl
A3 ,es a6 Y/Y-0/VO (Body Condition Score)
oy S 5 5 Gas VAT espdom 3 2000 o))
W/Y NFC dwys ¥+ (NDF dwys Y4) TMR il
4 (CP us s

a bes Sl daly slapls lg Dbl Sl ey
JB 5 SKan Glaes S sl Gaa by bl b,
WY osS aw ap ol Sl b O B 5 i
J5S 058 Olse a4 s 03,8 Al Lanass ol
JoSo 85 zmn fasn essn Iob S b w8 kS
ilasl o3 8 Olge o3 035 ape S3Lys ey S
oS ke ) lis) 50 L1 LS 05 S S
Ol 4 0 035) O (S ple 055 0SS o bl &
ialesl o3 8 Olse 5o o 03 8 285 il (VO
oS ke 1) i 5ao LI SIS ps S S oo
cnl 5ed 28l (O (S plie 035 0 S S 2 slil &
A LS Jseme g Sl alie O b
ol pal b daliog 8 55 5 OF (65ll it
3o S0 Sl Al s ps S S H0 M sl
Yoo a QLT S e o8 8 cotla) Sl S s S s
o3lized b aids Yo oo w0 5 A il aie O 1) e
DI Olge 4 ke O s (Sen ucblits Ojan S
S L O pel LS5 OISl b s eslinud
Sl paie ssb o os SPU e Jole 5 al
Dl s

Loagds 7r Ode 4 Jools Joloes 10 50l 508 )
S b as K Yo s b 5L5 e ) ool

(Dlo dae dox 3D Do oLl Ol eal Cwdlw
S8 s o w il 3 e 5 e JUi
o3 G Sl 4B IS e 250 St
3 pomke Kl (o0 bl DlaS Glagdin sy onds
5 oS BT s 5 Shas (6l w5 4 8 LIS
Covl Conl K 3 dted (655,06 B12 by s
S B es S b s JeSe U

s ol ge i stega b Sl Coenl 4 a5 L
oromed 5 M5 Ged S anp 5 Shes 5 Cdl 3
N e T
Sl JoSe b me oS s jaida Gdo b 4 j5e
e DBl 6 S D35 B s e e S
3 e pelS) (Jool (Gaae slse Sl sl 4 pers
(S35 e DAl 3 S) s pe Sasine g 5 (ind
A Wsn pbile sl s (e 5 LS
i ol el Pl g OF Sl g g e cnl S
Gladely Llg e obe ol Jslas 55 Il 4,5 a
S golatl o35l 5 W5 ol e s JB e
5L anils

Solatw awslis 5 oLl adlas ol 51 Cua
055 5 SISy es SAL L S s feSe Sl
b o s relS gp o CBLE D DS
Myn sl L ppthe 5 SIS (o e Al
a o ol Al as desss Ll D3 pltda
S Ol 4 pa S50 LT oS ol Jlgr ol 4 oy JLis
pA 4 S rr BB Gllie oS JoSe s g
313 Ol Sdae slge Jales Lae 5 (L] SK) Jslass

O Py sl
St laslie bl sk a4 ol Siags s
Al (Dl S s S 5 SISy 05 S e feSa
2Bl bl sbey S b 5 bl Sl

\% \f~\°ot'w...a",‘faJLui(?Sz\jcﬂaﬁona‘olﬁléuﬁﬁnlad.}J@




v SISy S s SIS s S b JuSe
(Drenching) Koy o) Gesb 3l s S &5
Glaoy S sl @ i amis e Sde 4 4l
S Obabl Jhay cul LS ekl pas 5 Jal bl
Lol (35068 Codr 5 0l e 553 G5 5L s
B gLl Sl Rl e 4 s e Sl
Tl Los Sl Al ke Vo Olgs 4 05 S 40 i e
s el Gasiia Sl ke gy s 5 W T b
S0 e 5o b JoSe 525 5,0 51 ) Sie S
FECT U PRSPPI PRI PY RPN PRS

il LS sk psSly sladds) s O ladises
o3ls 51,3 GUI los js adds Yo e 4 LE))TC“}.
55 L i35 10 e 4y e 1353 |
Mo Sl 33,8 Mo oo B S S5ty Sl Yoo
s =Vl s Glosn Lo gledls Ls el
L (6l I ol B sl S sl

(595 A (ot G s oS 5 S ke
Sheslaal b 05 gy gladised 5o ppke 5 SIS
ICP-) Wl ot iz (glamsdly (6 55 i oS
slrp s (s, Seslul Spectro Genesis Ja. (OES
Sl 5 A3 g sk a1l dad s (s3lueslal
gLl (TCA) sl Sl IS (6 5 5l o Sl 2
5o Sdsed 4 TCA 05533 5l o3 S oalin
A S 51,8 5 Sl Jes el badd sl conlin DO
Sl S s mle ol 3 e G sy gl b
VA C3) o Loy sl 5B 5 B 555 0l
(Al Jlaw Jhie Of e 4 4 p e o2 SO
oz (g anlis e 03 50ms 4 b 3 S (553,
S aalS @ gad WSS Sl Ol A1 5 s

S eslizad b olaws ol glaw s LT 51 i
3 e s e kle gl 3 Ikl Glad sl
Sl Ol sl Slaimn 45 S 0 )8 s olie
Bl olSas Sles slo el il sl jaie »

& iy Gup FP s RF U5 0801 56 slaol

O Ken 9 (65 Sas (g ham ol (a0 S B3l

Sl w5 5 Lpd eSS S S el 4 e S
RPN TGICS MU P

Wids Yo Sl ol (e Jgloes 10 el 5 =Y
Cpol b gl L8 S E sl b sl b e
3 e 53 5 edd Ol 58 il bl o
A S e 5L oIl a 35

3L sl Jshome 105 5 i 5 55k Bl T
@By 53 53 Ve Co e L alds N0 Ole ey S
Cele Y e 4 ool gy (e LS 500 5l
A Kix BB gles o

SPERS Y PSR SRS FEPSIRY S S eIl -f
o311 (6, S 0l ol&aees 31 eslizeel b ol s 0355t
S S 5 Sy Sl Y Salys oSaas) D3
A s (5 2SN

Lobdsil plend 5 (s Slosas ) =0
s (Figure 1) (XRD) .Gl 5, 3l 5l eslacdd
(Figure 1) (FE-SEM) ;I o Sy S

Figure 1: Results of XRD (X-ray diffraction)
analysis for chromium nanoparticles, X-ray
diffraction pattern of nanoparticles

Figure 2: FE-SEM micrograph of chromium
nanoparticle synthetized
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Table 1: Serum mineral concentrations of cows (Mean + SEM) in the control, Nano-Cr and Cr groups

Mineral Group Day 0 Day 7 Day 14 Day 21 Day 28
Chromium Contr_ol 58.43+3.41 | 58.93+2.01 60.29 + 2.33 58.26 + 3.30 58.53 + 2.75
(ug/L) Cr-Pic | 59.01 +3.27 | 100.31+6.53*a | 108.8+3.91*a | 116+4.08%a | 124.36 + 1.91*a
Nano-Cr | 58.92 +3.24 | 96.69 + 6.09*a | 106.59+3.68*a | 119+ 251*a | 127.97+2.86*ab
lonized Control | 3.87 +0.38 3.93+0.42 3.83+0.15 3.72£0.09 3.80 £ 0.09
Calcium Cr-Pic 3.87 £0.37 3.90+£0.32 4.03+041 4.03 £ 0.26 4.30 £ 0.16*
(mg/dL) Nano-Cr | 3.82 +0.38 3.87+£0.23 4.06 £+ 0.27 4.29 + 0.10* 4.66 + 0.06*ab
Magnesium Contr_ol 2.18+0.17 2.23+0.15 2.19+0.25 2.21+£0.13 2.14 £ 0.07
(mg/dL) Cr-Pic 2.03+0.04 2.21+£0.06 2.32£0.03 2.33+0.12a 2.36 £ 0.05*
Nano-Cr | 2.13+0.08 2.14+£0.04 2.29+0.21 2.35+0.08a 2.41 £ 0.03*a
Phasphorus Contr_ol 5.34 £ 0.20 5.24 £ 0.30 5.46 £ 0.42 5.39+0.31 5.35+0.32
(mg/dL) Cr-Pic 557+0.18 5.33+0.35 552 +0.48 5.5+0.39 551+0.46
Nano-Cr | 5.26 £ 0.31 5.39+041 5.52 £ 0.39 552 +0.41 555+ 0.42
Copper Contr_ol 1.48 + 0.06 1.47 £ 0.05 1.47 £ 0.08 1.44 + 0.05 1.44 + 0.06
(ng/mL) Cr-Pic 1.40 + 0.06 1.40+0.11 1.45+0.03 1.35+0.08 1.32+0.07
Nano-Cr | 1.43 +0.07 1.46 + 0.08 1.47 £ 0.20 1.33+0.08 1.34+0.96
Iron Contr_ol 320.19+1.35 | 311.51+5.45 | 316.28+4.88 | 321.05+1.96 322.02+2.04
(ug/dL) Cr-Pic | 321.18+1.25 | 315.,55+3.08 | 288.02+9.96 | 288.25+1.71 | 282.30 + 1.02*
Nano-Cr | 314.36+£1.05 | 317.22+2.93 | 261.00+1.15%a | 263.00+9.05%a | 274.16 + 7.25*
Zinc Contr_ol 101.92+1.05 | 97.23+2.74 97.75 £ 3.63 101.12 £5.02 99.62 + 4.22
(ug/dL) Cr-Pic | 102.08+6.80 | 94.57 +5.61 93.44 £ 1.34 88.65 + 1.45 80.61 + 2.69*a
Nano-Cr | 102.494+7.02 | 95.48 +5.59 93.83 £ 1.06 89.85 + 7.31 80.86 + 3.30*a
Cobalt Contr_ol 1.41+0.13 1.40 £ 0.05 1.46+0.14 1.44 + 0.05 1.47 £ 0.02
(Lg/dL) Cr-Pic 1.42+0.13 1.42 +0.05 1.46+0.14 1.39+0.09 1.45+0.01
Nano-Cr | 1.43+0.13 1.46 + 0.08 1.44 +0.17 1.41+0.10 1.46 + 0.02
Selenium Contr.ol 0.16 £ 0.01 0.16 £ 0.02 0.17 £ 0.03 0.19+0.04 0.20 £ 0.03
(ug/mL) Cr-Pic 0.17 £ 0.02 0.16 £ 0.02 0.18 £ 0.04 0.18 £ 0.05 0.17 £ 0.02
Nano-Cr | 0.16 £ 0.01 0.18 £ 0.02 0.17 £ 0.06 0.19 £ 0.03 0.18 £ 0.03

* Significant difference compared to the control groups at the same time point (P<0.05).

a Significant intragroup difference compared to day 0 (P<0.05).
b Significant difference between the Nano-Cr compared to the Cr-Pic groups at the same time point (P<0.05).
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Table 1: Composition of the starter and grower diets of broilers

Ingredient (%) Starter (1-7) Grower (8 -21)
Corn 48.37 39.96
Wheat - 31.15
Soybean meal (44%) 42.93 21.01
Soybean oil 4.22 1.50
Salt 0.35 0.24
Vitamin and mineral-premix 0.50 0.50
Dicalcium-Phosphate 171 0.92
Calcium carbonate 1.30 1.55
Sodium bicarbonate - 0.41
Multi Enzyme (Kimya Golfam Pars B 001
Co) Iran
L-Lysine 0.25 0.75
DL- Methionine 0.33 0.42
L-Threonine 0.04 0.33
L-Arginine - 0.38
L-valine - 0.30
L-Leucine - 0.07
L-Histidine - 0.07
L-tryptophan - 0.02
Sand - 0.41
Total 100 100
Nutrient (%)
(kcal/kg) AMEn 3000 3000
Cp 23 19
Ca 0.91 0.89
Av.P 0.48 0.41
Lys 1.43 1.30
Met 0.73 0.65
Arg 144 1.20
Met+Cys 1.07 0.93

Each kg of vitamin and trace mineral premix provided: Vitamin A: 400 I.U.;
vitamin D3: 25 1.U.; vitamin E: 30 1.U; vitamin K3: 13 mg; vitamin B1: 10 mg;
vitamin B2: 16 mg; vitamin B6: 12 mg; vitamin B12: 0.1 mg; biotin: 0.1 mg;
choline chloride: 500 mg; Fe: 42 mg; Cu: 3.7 mg; Mn: 86 mg; Zn: 62 mg; I: 0.5
mg; Co: 0.4 mg.
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Table 2: The effect of different levels of tryptophan on performance of broiler chicken

Treatment BWG (9) FI (9) FCR (8-21)
Recommend 727.22 951.42 1.30
Tryptophan 679.2¢ 834.8° 1.23

5% Tryptophan 698.8° 929.42 1.33
10% Tryptophan 721.82 9422 1.30
SEM 14.03 61.2 0.08
P-Value 0.0002 0.02 0.339

FI: Feed intake, BWG: Body weight gain, FCR: Feed conversion ratio

SEM: standard error of the mean

Means within same column with different superscripts differ significantly (p<0.05).
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Table 3: The effect of different levels of tryptophan on some blood parameters of broiler chicken

Treatment Glucose Cholesterol Triglycerides Protein | Albumen | Globulin

(mg/dl) (mg/dl) (mg/dI) (mg/dI) (mg/dl) (mg/dI)

Recommend 163.3? 135.4 59.22 4.02% 1.56 2.46%
Tryptophan 148.6° 125.2 45.6° 3.82° 1.64 2.18°
5% Tryptophan 166.62 134.4 48.8° 4.32% 1.74 2.58%®
10% Tryptophan 169.22 120 47.8° 4,982 1.68 3.3
SEM 10.6 17.1 6.8 0.277 0.08 0.229
P-Value 0.0328 0.177 0.029 0.016 0.81 0.01

Means within same column with different superscripts differ significantly (p<0.05).

SEM: standard error of the mean
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Table 4: The effect of different levels of tryptophan on antioxidant capacity of broiler chicken

Treatment SOD (U/L) | GPX (U/L)
Recommend 157bc 173.6ab
Tryptophan 151.4¢c 167b

5% Tryptophan 164.2ab 173.6ab

10% Tryptophan 171.6a 179.4a
SEM 47.4 29.6
P-Value 0.001 0.02

Means within same column with different
superscripts differ significantly (p<0.05).
SEM: standard error of the mean

Table 5: The effect of different levels of tryptophan on antioxidant capacity of broiler chicken

Treatment urea Uric acid Litter Litter moister
(mg/dl) (mg/dl) Nitrogen (%) (%)
Recommend 13.62 9.52 4.222 28.4
Tryptophan 4.4 5.4° 3.12° 26.1
5% Tryptophan 4.2° 5.32° 3.72% 27.1
10% Tryptophan 3.8b 5.34b 3.6° 27.3
SEM 4 2.08 0.295 12.1
P-Value .0001 0.0005 0/034 0.784

Means within same column with different superscripts differ significantly (p<0.05).
SEM: standard error of the mean
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Table 6: The effect of different levels of tryptophan on intestinal morphology of broiler chicken

0L 5 Ll s g0 Slusly g s

Treatment Villi Height | Villi width Crypt depth
(mm) (mm) (mm)
Recommend 1022.8 135.1 230.9
Tryptophan 1020.3 132.8 227.7
5% Tryptophan 1026.3 138.2 231.7
10% Tryptophan 1029.1 138.7 231.4
SEM 54.01 24.2 39.6
P-Value 0.290 0.225 0.737

Means within same column with different superscripts differ significantly (p<0.05).

SEM: standard error of the mean
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Table 1: Collected data from broiler flocks referred to slaughterhouse during the study

Farm owner name:

Region:

Loading duration:

Season:

Farm-to-slaughterhouse distance:

Loading date & time:

Average slaughter weight:

Number of birds in truck:

Number of birds per cage:

Weight loss during transport:

Slaughterhouse waiting time:

Mortality per truck:

Carcasses with bruises:

Carcasses with wing dislocations:

Carcasses with hock burn:

Carcasses with leg fractures:

Carcasses with septicemia:

Carcasses with cachexia:

Carcasses with ascites:

Carcasses with skin lesions:

Carcasses with bumblefoot:

Crop status:

Total condemnation:

Carcasses with hemorrhages:
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Figure 1: Geographical distribution of 103 broiler flocks referred to the slaughté}ﬁouéé in Fars Province
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Table 2: Summary of information from 103 broiler flocks slaughtered at the abattoir

Variables Mean £ S.D. Minimum | Maximum
Slaughter weight of chicks (g) 2437.9 +426.9 1846.0 3740.0
Number of chicks per cage 59+04 5 7
Distance from farm to slaughterhouse (km) 125.2+84.4 20.0 370.0
Loading duration per vehicle (hours) 05+0.1 0.3 0.7
Transport duration from farm to slaughterhouse (hours) 2612 0.5 6.0
Waiting time at the slaughterhouse (hours) 1612 0.0 6.0
Duration from loading to slaughter (hours) 4714 15 8.8
Average mortality per truck (birds) 3.3+4.0 0 26
Average en route mortality (%) 0.3+0.3 0.0 2.0
Weight loss per chick during transport (g) 78.2+244 20.0 163.0
Weight loss during transport (%) 3.2+0.9 1.0 6.6
Total condemnation (%) 0.3+0.2 0.0 1.1
Ascites (%) 0.2+0.2 0.0 1.4
Cachexia (%) 0.1+0.1 0.0 0.7
Septicemia (%) 0.1+0.2 0.0 1.0
Hemorrhage (%) 0.04+0.1 0.0 1.0
Carcass bruising (%) 0.3+04 0.0 1.6
Skin lesions (%) 16+£15 0.0 7.6
Hemorrhage, bruising, and skin lesions (%) 20+16 0.2 7.6
Wing dislocation (%) 24+19 0.2 10.0
Leg fractures (%) 0.01+0.2 0.0 0.1
Bumblefoot (%) 53.1+32.3 4.0 100
Hock burn (%) 34.7+24.9 3.0 96.0
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Table 3: Relationship between cold and warm seasons with the studied variables

Variables seasons Mean *+ S.D P value
Slaughter weight of chicks (g) Warm 2418.8+427.2 0.62
Cold 2460.7+430.1
Weight loss per chick during transport (g) Warm 78.6 +22.5 0.64
Cold 77.7+26.8
Mortality rate en route (%) Warm 0.25+0.24 0.80
Cold 0.32+041
Total condemnation (%) Warm 0.33+0.22 0.40
Cold 0.29£0.20
Septicemia (%) Warm 0.1+0.2 0.7
Cold 0.2+0.2
Ascites (%) Warm 0.2+£0.2 0.2
Cold 02+0.3
Wing dislocation (%) Warm 20+17 0.07
Cold 27121
Leg fractures (%) Warm 0.003 + 0.015 0.2
Cold 0.009 +0.03
Hemorrhage, bruising, and skin lesions (%) Warm 16+£1.0 0.14
Cold 24+2.1
Hock burn (%) Warm 34.8 £23.7 0.7
Cold 3451265
Bumblefoot (%) Warm 45.3 + 30.8 0.006
Cold 62.3+31.9
Cachexian (%) Warm 0.11£0.09 0.04
Cold 0.08 £0.12

Table 4: Correlation between broiler Slaughter weight (g) and some of the studied variables

. Correlation

Variables Coefficient P value
Number of chicks per cage -0.374 <0.001
Weight loss per chick during transport (g) 0.5 0.001
Mortality rate en route (%) -0.1 0.2
Total condemnation (%) -0.005 1
Cachexian (%) -0.01 0.9
Septicemia (%) -0.05 0.6
Wing dislocation (%) 0.3 0.001
Leg fracture (%) -0.1 0.3
Ascites (%) 0.2 0.02
Bumblefoot (%) -0.03 0.7
Hock burn (%) -0.1 0.3
Hemorrhage, bruising, and skin lesions (%) 0.1 0.32
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Table 5: Relationship between crop status at slaughter and weight loss, transport mortality, and carcass
condemnation during abattoir inspection

Variables Crop status P value
Feed-full Empty
Weight loss per chick during transport (g) 77.8+24.6 80.0 +24.0 0.7
Mortality rate en route (%) 0.3+0.3 04+04 0.16
Total condemnation (%) 0.3+0.2 0.3+0.2 0.50

Data are mean * standard deviation
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Table 6: Association between the number of chicks per cage and some of the studied variables
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Number of chicks per cage

Variables G 6 7 P value
Slaughter weight of chicks (g) 2929.7 +567.2% | 2380.8 + 350.8° 2130.8 + 355.1° <0.01
Distance from farm to slaughterhouse (km) 128.8 £ 90.42 125.1 + 84.92 118.0 £ 75.12 0.97
Weight loss per chick during transport (g) 85.0 + 25.02 77.2 £24.0° 77.2+£24.42 0.57
Mortality rate en route (%) 0.22 +0.207 0.28 + 0.30% 0.53+0.81° 0.20
Wing dislocation (%) 3.2+26° 23+1.8° 1.6 £0.6° 0.18
Leg fractures (%) 0.01 £ 0.032 0.00 + 0.022 0.02 £ 0.042 0.45
Hemorrhage, bruising, and skin lesions (%) 19+£1.3 19172 23+1.7° 0.89

Data are mean + standard deviation. Different letters indicate statistically significant differences in rows (P < 0.05).
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Table 7: Correlation between loading-to-slaughter duration and some of the studied variables

Variables Correlation Coefficient P value
Weight loss per chick during transport (g) 0.33 0.001
Mortality rate en route (%) 0.1 0.2
Wing dislocation (%) 0.2 0.04
Leg fracture (%) 0.08 0.4
Hemorrhage, bruising, and skin lesions (%) 0.21 0.036
Total condemnation (%) 0.19 0.5
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Figure 1: Behavioral test results. Open field test: (A) number of rearing events and (B) number of grooming
episodes. Elevated plus maze: (C) time spent in the open arms and (D) time spent in the closed arms.
Groups included Control, acetic acid (A.A), and a-pinene—treated groups at 50 (A.A+aPi 50) and 100

(A.A+0Pi 100) mg/kg.

p <0.05, ## p < 0.01, and ### p < 0.001 indicate significant differences of the acetic acid group compared

with the Control group.

p <0.05, ** p <0.01, and *** p < 0.001 indicate significant differences of the (A.A+aPi 50) and (A.A+aPi
100) groups compared with the acetic acid group (n = 6). Data are presented as mean + standard

deviation.
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Figure 2: TNF-a levels in the cerebral cortex tissue of rats in the Control, acetic acid (A.A), and a-pinene—
treated groups at 50 (A.A+aPi 50) and 100 (A.A+aPi 100) mg/kg.
p < 0.05, ## p < 0.01, and ### p < 0.001 indicate significant differences of the acetic acid group compared

with the Control group.

p <0.05, ** p <0.01, and *** p < 0.001 indicate significant differences of the (A.A+aPi 50) and (A.A+aPi
100) groups compared with the acetic acid group (n = 6). Data are presented as mean + standard deviation.
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Table 1: Observed LEI10258 genotypes frequencies in Ross 308 samples.
Genotypes were determined by PCR followed by electrophoresis

Frequency LE10258 genotypes (bp) HRM profiles
11 300/448 A
13 385/448 B
38 207/385 C
15 300/385 D
22 385/385 E
100 Total
L 50bp A B e i ) E
=
—— ’
448 448 A
5 o 385 385 385
T m— —
— 300 ! 300
i — :
207

-
.

Figure 1: Electrophoresis results image. LEI0258 gene amplification products were separated on a 4%
agarose gel. Wells A to D are heterozygous, and well E is a homozygous sample.

Fragment Length (bp)

Fluorescence Signal

1 | }

Figure 2: An example of fragment analysis. The results indicate LE10258 gene amplification products with
sizes of 207 and 385 base pairs. Fragments were separated using an ABI 3130 genetic analyzer, and data
were acquired based on fluorescence signal. The weight of each band with a distinct peak was determined
in comparison to a ladder, and the results were analyzed using Peak Scanner software version 1.0.
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Figure 3: HRM diagram. The precise melting curve is shown as a normalized plot, in which the trend of
decreasing fluorescence is observed with increasing temperature for all samples. Five profiles, A to E, are
distinguishable in the image.
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dFidT
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Figure 4: Melt Curve. The results of the melt curve analysis are shown as a graph, where the peak of the
curve indicates the melting temperature or Tm of the double-stranded DNA. Five profiles for samples A to
E are distinguishable, with temperature peaks between 78 and 79.
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Figure 5: Comparison of homozygous and heterozygous samples using the HRM method. In this image,
HRM results are shown as normalized graphs only for homozygous (E) and heterozygous (B) samples.
This graph shows the ability to distinguish homozygous genotypes from heterozygous samples.
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Figure 6: Comparison of homozygous and heterozygous samples using simple Melt Curve analysis. This
image shows the melt temperature results for differentiating and identifying homozygous (E) and
heterozygous (B) samples. Here, the peak temperature for the homozygous sample is 79, and the
heterozygous sample shows two peaks at temperatures of 78 and 84.
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1- Diarrheagenic E. coli
2- Enteropathogenic E. coli
3- Enterotoxigenic E. coli

4- Shiga toxin producing E. coli
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Table 1: Characteristics of studied dogs based on age and gender in Ahvaz region

Age Gender <1 year >1 year Total
Male 27 49 76
Female 20 54 74

Total 47 103 150
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1- Rectoanal Mucosal Swab Culture
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Table 2: Number of samples, health status and Escherichia coli isolates obtained from
the studied dogs in Ahvaz district

The health status Number Positive dogs for Isolates
of the dogs Escherichia coli
Diarrheic 50 50 25
Non-diarrheic 100 100 75
Total 150 150 100
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Table 3: Results of antibiotic resistance of ESBLs producing Escherichia coli isolates

Antibiotics Amo.unt Resistant Relative sensitivity Sensitive
of disc Number Percent Number Percent Number | Percent
Ciprofloxacin 5 8 26 1 3 22 71
Erythromycin 15 28 91 2 6 1 3
Neomycin 30 3 10 2 6 26 84
Nitrofurantoin 300 3 10 1 3 27 87
Cefoxitin 30 8 26 0 0 23 74
Furazolidone 100 2 6 4 13 25 81
Trimethoprim- 1.25-

sulfamethoxazole 23.75 21 68 1 3 9 29
Ampicillin 10 22 71 3 10 6 19
Gentamicin 10 2 6 0 0 29 94
Tetracycline 30 20 65 1 3 10 32
Meropenem 10 1 3 0 0 30 97
Nalidixic acid 30 15 48 3 10 13 42

VFo¥ Glicuay o F aJLuﬁ“:S:a‘gCaul:\eaJ‘gJ‘olx|égﬁ"gn|ddedd




ooy lllay LSV g pleld (SIS laes S e

Table 4: Antibiotic resistance patterns and the number of Escherichia coli strains producing ESBLs with
similar antibiotic resistance patterns

Sl b e 3 5 (doys YAO) Br 5 (Ao
(M)J Y4/v8) A B (.L.ﬁ)b ¥Y/+V) By a}; BE) ‘(VJL\A)

o4

The obtained Resistant antibiotics in every pattern Numl_aer_ of strains
patterns with similar pattern
1 E 2
2 E, AM 1
3 E, TE 1
4 TE, TMP-SMX, AM 1
5 TE, TMP-SMX, E 3
6 E, AM, TE 2
7 E, TMP-SMX, AM 3
8 E, AM, GM, NA 1
9 E, FUZ, AM 1
10 E, TMP-SMX, AM, TE 2
11 E, AM, FUZ, NA 1
12 E, TMP-SMX, AM, TE, FUZ, NA 1
13 E, TMP-SMX, AM, TE, FUZ, NA, MEN 1
14 CP, TMP-SMX, E, NA 4
15 CP, TMP-SMX, N, TE, AM, NA 2
16 CP,E,N, TE, AM, NA 1
17 CP, TMP-SMX, E, FUZ, NA 1
18 TMP-SMX, AM, TE, FUZ, FM 1
19 CP, E, FUZ, TMP-SMX, T, AM, GM, NA 1
20 E, FUZ, TMP-SMX, AM, NA 1

CP: Ciprofloxacin, E: Erythromycin, N: Neomycin, NF: Nitrofurantoin, CF: Cefoxitin, FZ: Furazolidone, SMX:
Sulfamethoxazole, AM: Ampicillin, GM: Gentamicin, TE: Tetracycline, MEN: Meropenem, NA: Nalidixic acid.
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Figure 1: Prevalence rate (percentage) of each of the antibiotic resistance results of ESBLs producing
Escherichia coli isolates
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Figure 1: Frequency distribution of livestock farmers' awareness about resistance of parasites to drugs in
Khuzestan province (P<0.001)
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Table 1: Factors related to livestock farmers' awareness about resistance of parasites to anti-parasitic
drugs in univariate and multivariate logistic regression in Khuzestan province

Awareness Univariate logistic regression Multivariate logistic
Factor Absolute(%) OR (95% CI) P-value OR (95% CI) P-value
Age (Year) 0.8 - -
<40 70(77.8) 1.06(0.54-2.09)
41-50 79(76.7) 1
>50 86(80.4) 1.24(0.64-2.41)
Gender 0.016
Male 231(79.7) 5.87(1.61-21.49 0.009 7.79(1.46-41.5)
Female 4(40.0) 1 1
Educational level - -
Iliterate 72(73.5) 1 0.13
Elementary 119(78.3) 1.3(0.72-2.35)
>Intermediate 44(88.0) 2.65(1.01-6.94)
Duration of farming 0.97 - -
<10 47(79.7) 1.17(0.53-2.57)
11-20 49(77.8) 1.05(0.49-2.22)
21-30 62(79.5) 1.16(0.56-2.38)
>30 77(77.0) 1
Farmer's occupation 0.002 0.001
Yes 176(83.4) 2.56(1.45-4.52) 4.55(1.93-10.72)
No 59(66.3) 1 1
Satisfaction level - -
Dissatisfied 33(64.7) 1
Weak 70(82.4) 2.55(1.14-5.67) 01
Medium 66(77.6) 1.9(0.88-4.09)
Good 50(83.3) 2.73(1.12-6.64)
Very good 16(84.2) 2.91(0.75-11.34)
Herd composition 0.003
Cattle 38(79.2) 1.4(0.62-3.13) 018 2.5(0.97-6.46) 0.06
Sheep and goats 87(73.1) 1 1
Cattle, sheep and goats 110(82.7) 1.76(0.96-3.22) 4.41(1.89-10.32) 0.001
Herd size 0.97 - -
<50 83(78.3) 1.07(0.49-2.31)
51-100 44(77.2) 1
>100 108(78.8) 1.1(0.52-2.31)
Farming location 0.004
Shushtar 18(90.0) 7.88(1.55-40.09) 5.78(0.94-35.75) 0.06
Baghmalek 20(71.4) 2.19(0.74-6.5) 1.1(0.3-4.02) 0.89
Izeh 44(89.8) 7.7(2.39-24.82) 5.74(1.6-20.55) 0.007
Dezful 55(76.4) 2.83(1.15-6.96) 0.005 1.9(0.56-6.48) 0.31
Abadan 18(81.8) 3.94(1.07-14.44) 1.11(0.24-5.08) 0.9
Gotvand 34(85.0) 4.96(1.61-15.29) 8.2(2.16-31.13) 0.002
Ramhormoz 16(53.3) 1 1
Ahvaz 13(65.0) 1.63(0.51-5.21) 1.16(0.33-4.08) 0.82
Haftkel 17(89.5) 7.44(1.46-38.01) 18.09(2.72-120.25) 0.003
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Figure 2: Frequency distribution of how to obtain new information about parasitic diseases in livestock
farmers of Khuzestan province (P<0.001)
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Figure 3: Frequency distribution of willingness to new information about parasitic diseases in
livestock farmers of Khuzestan province (P<0.001)
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Table 2: Frequency distribution of livestock farmers' knowledge about the symptoms of parasitic diseases,
entrance ways of parasites and organs involvement in parasitic diseases in Khuzestan province

Frequency Yes No Don't know

Absolute(%) | Absolute(%) | Absolute(%)
Weight loss 241(80.3) 9(3.0) 50(16.7)
Diarrhea 207(69) 14(4.7) 79(26.3)
Jaundice 146(48.7) 27(9.0) 127(42.3)
Fever 72(24.0) 48(16.0) 180(60.0)
Abortion and stillbirth 67(22.3) 34(11.3) 199(66.3)
Chenge in wool 94(31.3) 32(10.7) 174(58.0)
- Anorexia 177(59.0) 22(7.3) 101(33.7)
Symptod’}‘szgsf e'zaras'“c Weakness 183(66.0) 16(5.3) 101(33.7)
Cough 135(45.0) 18(6.0) 147(49.0)
Bottle jaw 109(36.3) 24(8.0) 167(55.7)
Hematuria 84(28.0) 42(14.0) 174(58.0)
Skin lesions 127(42.3) 30(10.0) 143(47.7)
Enlarged lymph nodes 50(16.7) 53(17.7) 197(65.7)
Ataxia and rotation 97(32.3) 27(9.0) 176(58.7)
Sudden death 57(19.0) 51(17.0) 192(64.0)
Digestive 227(76.0) 0(0) 72(24.0)
. Respiratory 103(34.3) 0(0) 197(65.7)
Entrance ways of parasites Skin 102(34.0) 00) 198(66.0)
Mating 27(9.0) 0(0) 273(91.0)
Digestive system 236(78.7) 0(0) 64(21.3)
Lung 183(61.0) 0(0) 117(39.0)
_ _ Skin 171(57.0) 0(0) 129(43.0)
Organs involvement in Liver 176(58.7) 0(0) 124(41.3)

parasitic diseases

Uterus 31(10.3) 0(0) 269(89.7)
Brain 60(20.0) 0(0) 240(80.0)
Eye 40(13.3) 0(0) 260(86.7)
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Table 3: Frequency distribution of livestock farmers’ knowledge regarding the control and prevention of
parasitic diseases in Khuzestan province

Frequency Yes No Don't know
Question Absolute(%) | Absolute(%) | Absolute(%)
Are parasites becoming resistant to anti-parasitic 153(51.0) 36(12.0) 111(37.0)
treatments due to excessive use?
Does each parasitic |ncht|qn have its own specific 195(65.0) 34(11.3) 71(23.7)
medication?
Can a specific drug_be us_ed for multiple parasitic 101(33.7) 92(30.7) 105(35.7)
infections?
Should newly purchased animals be kept separate
(quarantined) for a while before joining the herd? 157(52.3) 50(17.7) 90(30.0)
Should most anti-parasitic drugs be stored in a cold
place like a refrigerator and kept in the shade? 140(46.7) 80(26.7) 80(26.7)
Can using multlple drugs in ro'gathn prevent parasite 99(33.0) 55(18.3) 146(48.7)
resistance to medications?
Do some parasitic diseases get transmitted to animals by
ticks, mosquitoes, and flies? 215(71.7) 18(6.0) 67(22.3)
Do some anti-parasitic drugs cause skin sensitivity? 121(40.3) 48(16.0) 131(43.7)
Are some parasites shared between cows, sheep, and
goats and can be transmitted between them? 181(60.3) 36(12) 83(21.7)
Should milk and meat not be consumed for a period after
anti-parasitic treatment? 178(59.3) 24(8.0) 98(32.7)
Are anti-worm medications harmful during pregnancy? 162(54.0) 40(13.3) 98(32.7)
Does using shared pastures between herds increase the
spread of parasitic infections? 192(64.0) 24(8.0) 84(28.0)
Are parasitic diseases more common in spring and 234(78.0) 21(7.0) 45(15.0)
summer?
Are some parasitic diseases transmitted through dogs? 211(70.3) 15(5.0) 74(24.7)
Are some parasitic dlseaas;]ei?n s:lz;\;ed between humans and 211(70.3) 14(4.7) 75(25.0)
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Table 4: Factors related to livestock farmers' knowledge about parasitic diseases in univariate and
multivariate logistic regression in Khuzestan province

Knowledge Univariate logistic regression Multivariate logistic regression
Factor Absolute(%) | OR (95% CI) P- OR (95% CI) P-value
Age (Year) 0.45 - -
<40 41(45.6) 1
41-50 54(52.4) 1.32(0.75-2.32)
>50 58(54.2) 1.42(0.81-2.48)
Gender 0.02 - -
Male 152(52.4) 9.91(1.24-
Female 1(10.0) 1
Educational level 0.97 - -
Illiterate 49(50.0) 1
Elementary 78(51.3) 1.05(0.63-1.75)
>Intermediate 26(52.0) | 1.08(0.55-2.14)
Duration of farming 0.002 <0.001
<10 23(39.0) 1 1
11-20 25(39.7) 1.03(0.5-2.13) 0.75(0.32-1.76) 0.5
21-30 40(51.3) 1.65(0.83-3.27) 2.42(1.04-5.61) 0.04
>30 65(65.0) 2.91(1.5-5.65) 4.37(1.81-10.54) 0.001
Farmer's occupation 0.046 - -
Yes 116(55.0) | 1.72(1.04-2.83)
No 37(41.6) 1
Satisfaction level 0.036 0.046
Dissatisfied 16(31.4) 1 1
Weak 48(56.5) 2.83(1.38-5.89) 2.48(1.07-5.71) 0.034
Medium 45(52.9) 2.46(1.19-5.1) 3.72(1.5-9.24) 0.005
Good 32(53.3) 2.5(1.15-5.45) 3.22(1.18-8.78) 0.02
Very good 12(63.2) 3.75(1.24- 5.49(1.36-22.14) 0.017
Herd composition 0.028 - -
Cattle 25(52.1) 1.45(0.75-2.81)
Sheep and goats 71(59.7) 1.97(1.19-3.26)
Cattle, sheep and goats 57(42.9) 1
Herd size 0.6 - -
<50 58(54.7) 1.2(0.78-2.16)
51-100 29(50.9) 1.14(0.6-2.07)
>100 66(48.2) 1
Farming location <0.001 <0.001
Shushtar 17(85.0) 28.33(5.96-134.61) 16.68(3.2-86.88) 0.001
Baghmalek 10(35.7) 2.78(0.81-9.53) 0.78(0.19-3.29) 0.74
Izeh 20(40.8) 3.45(1.13-10.53) 3.0(0.89-10.13) 0.08
Dezful 42(58.3) 7.0(2.41-20.38) 4.74(1.54-14.88) 0.007
Abadan 21(95.5) 105.0(11.36-970.68) 89.37(8.76-911.6) <0.001
Gotvand 23(57.5) 6.77(2.15-21.29) 4.73(1.37-16.38) 0.014
Ramhormoz 5(16.7) 1 1
Ahvaz 7(35.0) 2.69(0.71-10.17) 3.01(0.71-12.77) 0.14
Haftkel 8(42.1) 3.64(0.97-13.66) 3.68(0.87-15.55) 0.014
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Table 5: Frequency distribution of livestock farmers’ attitude about parasitic diseases

in Khuzestan province

_ Frequency Yes No Don't know
Question Absolute(%) | Absolute(%) | Absolute(%)
Parasitic diseases in Il\{estock in Iran are a 198(66.0) 24(8.0) 78(26.0)

serious issue
Generally, for information on how to store
a drug, refer to the brochure 177(59.0) 57(19.0) 66(22.0)
Not self—mgdlcatlng can c_o_ntrol resistance 114(38.0) 56(18.7) 130(43.3)
against anti-parasitic drugs
One of the main causes of drug resistance
in parasites is the excessive use of over- 120(40.0) 78(26.0) 102(34.0)
the-counter medications
The more expensive the drug, the better 126(42.0) 122(40.7) 52(17.3)
the performance
Drug_ (eS|s_tance, e_speual_ly m_the f|_eld of 124(41.3) 36(12.0) 140(46.7)
parasitic diseases, is a serious issue in Iran
Administering anti-parasitic drenches and
tablets has good therapeutic effects 199(66.3) 57(19.0) 44(14.7)
Educating livestock farmers about
parasitic diseases can be effective in 233(77.7) 21(7.0) 46(15.3)
treating and preventing these diseases
Itis b_etter to consult a veterinarian before 229(76.3) 27(9.0) 44(14.7)
using any type of anti-parasitic drug
If the livestock's environment is humid,
the level of parasitic infection increases 132(44.0) 41(13.7) 127(42.3)
Imported anti-parasitic drugs perform
better than domestically produced ones 175(58.3) 51(17.0) 4(24.7)
The best method for educating about the
treatment of parasitic diseases and
preventing drug resistance is face-to-face 197(65.7) 28(9.3) 75(25.0)
education
The form of the anti-parasitic drug (tablet,
drench, or injectable) affects the treatment 197(65.7) 37(12.3) 66(22.0)
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Table 6: Factors related to livestock farmers' attitude about parasitic diseases in univariate and
multivariate logistic regression in Khuzestan province

Attitude Univariate logistic regression Multivariate logistic regression
Factor Absolute(%) OR (95% ClI) P-value OR (95% CI) P-value
Aane (Yean) 0 N9 N NR4
<40 52(57.8) 1.34(0.76-2.37) 1.53(0.75-3.15) 0.24
41-50 52(50.5) 1 1
>50 70(65.4) 1.86(0.07-3.23) 2.49(1.25-4.96) 0.009
Gender 0.03 - -
Male 172(59.3) 5.83(1.22-27.94)
Female 2(20.0) 1
Educational level 0.89 - -
Iliterate 45(56.1) 1
Elementary 90(59.2) 1.14(0.68-1.9)
Intermediate 29(58.0) 1.08(0.54-2.15)
Duration of farming (Year) 0.37 - -
<10 31(52.5) 1
11-20 35(55.6) 1.12(0.55-2.03)
21-30 43(55.1) 1.11(0.56-2.19)
>30 65(65.0) 68(0.87-3.23)
Farmer's occupation 0.01 - -
Yes 133(63.0) 2.0(1.21-3.3)
No 41(46.81 1
Satisfaction level <0.001 0.043
Dissatisfied 18(35.3) 1 1
Weak 47(55.3) 2.27(1.11-4.64) 1.54(0.66-3.6) 0.32
Medium 51(60.0) 5.75(1.34-5.65) 1.67(0.67-4.11) 0.27
Good 47(78.3) 6.63(2.86-15.37) 4.24(1.4-12.78) 0.01
Very good 11(57.9) 2.52(0.86-7.4) 0.6(0.13-2.67) 0.5
Herd composition 0.95 - -
Cattle 27(56.2) 1
Sheep and goats 70(58.8) 1.11(0.57-2.19)
Cattle, sheep and goats 77(57.9) 1.07(0.55-2.08)
Herd size 0.81 - -
<50 64(60.4) 1.99(0.71-1.99)
51-100 33(57.9) 1.07(0.57-2.0)
>100 77(56.2) 1
Farming location <0.001 0.035
Shushtar 19(95.0) 44.33(5.13-383.34) 23.07(2.27-234.32) 0.008
Baghmalek 18(64.3) 4.2(1.4-12.6) 2.08(0.52-8.3) 0.3
Izeh 27(55.1) 2.86(1.09-7.5) 1.99(0.62-6.4) 0.25
Dezful 31(43.1) 1.76(0.71-4.38) 0.83(0.28-2.47) 0.74
Abadan 22(100.0) 3.77x10%() 7.91x10%(-) 1
Gotvand 28(70.0) 5.44(1.94-15.3) 3.14(0.95-10.33) 0.06
Ramhormoz 9(30_0) 1 1
Ahvaz 9(45.0) 1.91(0.59-6.2) 1.13(0.29-4.43) 0.87
Haftkel 11(57.9) 3.21(0.97-10.65) 2.52(0.59-10.84) 0.2
Knowledge <0.001 <0.001
Good 120(78.4) 6.26(3.76-10.44) 5.4(2.92-10.0)
Poor 54(36.7) 1 1
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Table 7: Frequency distribution of livestock farmers' practice about parasitic diseases in Khuzestan province

Frequency .
Question Always Usually Sometimes Rarely Never
If | observe general symptoms of
parasitic diseases in my livestock, | 33(11.0) | 110(36.7) 30(10.0) 69(23.0) 58(19.3)
undertake anti-parasitic treatment
I consult a veterinarian for advice on
anti-parasitic treatment 28(9.3) 53(17.7) 77(25.7) 98(32.7) | 44(14.7)
| send fecal samples to the laboratory to
diagnose gastrointestinal parasitic infections 131(43.7) 47(15.7) 61(20.3) 49(16.3) 12(4.0)
I undertake treatment before
confirming parasitic infection 38(12.7) | 124(41.3) 83(27.7) 40(13.3) 15(5.0)
| read the brochure or information on
the package before using the drug 41(13.7) 66(22.0) 46(15.3) 90(30.0) 57(19.0)
| follow the storage conditions for
medications as stated in the brochure 44(14.7) 36(12.0) 76(25.3) 77(25.7) 67(22.3)
| adhere to the recommended period
before consuming meat and milk 23(7.7) 38(12.7) 67(22.3) 92(30.7) | 80(26.7)
after medication administration
I use all forms of medications
including injections, syrups, and pills 4(1.3) 15(5.0) 59(19.7) | 106(35.3) | 116(38.7)
| give infected organs like liver
infected with cysts and parasites to 59(19.7) 73(24.3) 61(20.3) 50(16.7) 57(19.0)
dogs and cats as feed
If the neighbor's herd is treated with anti-
parasitic drugs as advised by a veterinarian, | 28(9.3) 107(35.7) 64(21.3) 63(21.0) | 38(12.7)
treat my herd without testing
We use anti-parasitic drugs to 51(17.0) | 20(6.7) | 71(23.7) | 91(30.3) | 67(22.3)
prevent gangrene
I use anti-tick sprays to prevent
livestock from parasitic infections 6(2.0) 19(6.3) 96(32.0) 113(33.7) | 66(22.0)
| use anti-tick baths to prevent
livestock from parasitic infections 59(19.7) 39(13.0) 54(18.0) 90(30.0) 58(19.3)
I use only one type of drug for
treating parasitic diseases with 34(11.3) | 104(34.7) 87(29.0) 45(15.0) 30(10.0)
common symptoms
| uerantine new :C“f purchased | 7090y | 50(16.7) | 61(213) | 63(21.0) | 36(12.0)
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Table 8: Factors related to livestock farmers' practice about parasitic diseases in univariate and multivariate logistic
regression in Khuzestan province

Practice Univariate logistic regression Multivariate logistic regression
Factor Absolute(%) OR (95% CI) P-value OR (95% CI) P-value
Age (Year) P=0.26 - -
=40 58(64.4) 1.58(0.89-2.83)
41-50 55(53.4) 1
>50 59(55.1) 1.07(0.62-1.85)
Gender 0.05
Male 170(58.6) 5.67(1.18-27.16) 0.035 6.41(1.0-41.13)
Female 2(20.0) 1 1
Educational level - -
Illiterate 49(50.0) 1 02
Elementary 92(60.5) 1.53(0.91-2.56) '
ZIntermediate 31(62.0) 1.63(0.81-3.27)
Duration of farming (Year) 0.33 - -
<10 36(61.0) 1.41(0.71-2.81)
11-20 41(65.1) 1.68(0.85-3.33)
21-30 41(52.6) 1
>30 54(54.0) 1.06(0.59-1.92)
Farmer's occupation 0.007 0.035
Yes 132(62.6) 2.05(1.24-3.38) 1.93(1.05-3.55)
No 40(44.9) 1 1
Satisfaction level <0.001
Dissatisfied 14(27.5) 1 1
Weak 29(34.1) 1.37(0.64-2.93) 0001 1.01(0.45-2.26) 0.98
Medium 59(69.4) 6.0(2.78-12.94) - 5.25(2.32-11.9) <0.001
Good 53(88.3) 20.01(7.36-54.38) 13.3(4.69-37-71) <0.001
Very good 17(89.5) 22.46(4.59-110.05) 26.06(4.77-142.2) <0.001
Herd composition - -
Cattle 28(58.3) 1.2(0.61-2.37) 059
Sheep and goats 64(53.8) 1
Cattle, sheep and goats 80(60.2) 1.3(0.79-2.14)
Herd size 0.33 - -
<50 56(52.8) 1
51-100 37(64.9) 1.65(0.85-3.21)
>100 79(57.7) 1.22(0.73-2.03)
Farming location - -
Shushtar 16(80.0) 16.0(3.89-65.83)
Baghmalek 23(82.1) 18.4(4.93-68.7)
Izeh 33(67.3) 8.25(2.81-24.19)
Dezful 29(40.3) 2.7(0.98-7.41) <0.001
Abadan 18(81.8) 18.0(4.42-73.36)
Gotvand 17(42.5) 2.96(0.99-8.81)
Ramhormoz 6(20.0) 1
Ahvaz 15(75.0) 12.0(3.11-46.33)
Haftkel 15(78.9) 15.0(3.63-62.07)
Knowledae 0.003 - -
Good 101(66.0) 2.08(1.31-3.31)
Poor 71(48.3) 1
Attitude <0.001 <0.001
Positive 122(70.1) 3.57(2.2-5.78) 2.78(1.58-4.85)
Negative 50(39.7) 1 1
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Table 9: Frequency distribution of the use of anti-parasitic drugs by livestock farmers in Khuzestan

province
Generic Name Trade Name Drug Form Yes(%) No(%)
Albendazole Diverm, Albazen Tablet, Drench 245(81.7) 55(18.3)
Rafoxanide Rafoxan Tablet, Drench 90(30.0) 210(70.0)
. . . Injectable,

Ivermectin Ivectin, Ivor, Iverjen Drench 234(78.0) 66(22.0)
Niclosamide Niclosam Tablet 210(70.0) 90(30.0)
Praziquantel Lorencit, Droncit Tablet, Drench 92(30.7) 208(69.3)

Powder,
Levamisole Levamosid, Loramisole Drench, 203(67.7) 97(32.3)
Injectable
Closantel Hepatec, Closa, Closal Tablet 158(52.7) 142(47.3)
Buparvaquone Butalex, Vetolex Injectable 95(31.7) 205(68.3)
Triclabendazole Triclaz,Damiaclazole Tablet, Drench 100(33.3) 200(66.7)

Imidocarb Pirocarb, Imizol Injectable 36(12.0) 264(88.0)
Diminazene Hemazene, Bernil Injectable 59(19.7) 241(80.3)
Mebendazole Parazole Tablet, Drench 98(32.7) 202(67.3)
Fenbendazole Fenazole, Drench 121(40.3) 179(59.7)
Doramectin Dectomectin Injectable 48(16.0) 252(84.0)

Pyrantel Pyrivinium Tablet, Drench 34(11.3) 266(88.7)
Pyrantel + F_enbendazole + Caniverm, Cestofen Plus, Tablet 54(18.0) 246(82.0)
Praziquantel Endopar
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Abstract

During the transition and peak lactation period, high-yielding dairy cows may face significant metabolic
challenges, which can affect their health and productivity. These problems can be alleviated by Chromium, which
is an essential trace element. This study investigated the effects of nano-chromium picolinate (Nano-Cr) and
chromium picolinate (Cr) on serum concentrations of Ca, Ma, P, Iron, Copper, Zinc, Cobalt, and Selenium in
Holstein dairy cows. Thirty-six cows were divided into three groups: the control group, the Nano-Cr group which
received nanochromium picolinate 0.1 mg/Kg MW (metabolic weight) orally for 21 days, and the Cr group, which
received chromium picolinate 0.1 mg/Kg MW orally for 21 days. The collection of blood samples took place on
days 0, 7, 14, 21, and 28 and serum mineral concentrations were assessed using ICP-OES. The results demonstrated
that the serum levels of ionized calcium on days 21 and 28 and magnesium on day 28, rose significantly compared
to the control group. Also, the ionized calcium concentration in the blood of the nanochrome group was
significantly higher than that of the Cr group on day 28. In the Cr group, a significant increase in the serum level
of ionized calcium and magnesium was only noted on day 28 in comparison to the control group. The serum iron
levels in the Nano-Cr group showed a significant decline on days 14, 21 and 28 compared to the control group.
On day 28, the reduction in iron levels in the Cr group was also significant in comparison to the control group.
Additionally, serum Zinc concentrations decreased on day 28 in both Nano-Cr and Cr groups compared to the
control group. Serum concentrations of phosphorus, copper, cobalt, and selenium remained stable across all groups
and time points. According to these findings, Nano-Cr has a higher bioavailability than Cr and has a positive
impact on calcium and magnesium homeostasis, which is essential for preventing metabolic disorders in dairy
cows. Also, the simultaneous decreases in iron and zinc concentrations emphasize the importance of monitoring
supplementation closely to prevent mineral imbalances.
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Abstract

Dietary consumption of low crude protein (CP) diets in poultry can decrease the feed costs and environmental
pollution. In addition to reducing feed costs, improved broiler welfare and environmental sustainability are the
other benefits of feeding chickens with reduced CP. This experiment was performed to evaluate the effect of
different levels of tryptophan in low protein diets on performance of broiler chickens. This study was conducted
using 200 one-day old male broilers of Ross 308 strain from 8 to 21 days old with 4 treatments, 5 repetitions and
10 birds per replication. Experimental treatments which were adjusted based on Brazilian tables included: 1-
Control treatment, 2- Recommended level of tryptophan in the diet with 2% low protein, 3- 10% higher than the
recommended level of tryptophan in the diet with 2% low protein and 4- 20% more than the recommended level
of tryptophan in the diet with 2% low protein. The results showed that the treatment with 10% tryptophan increased
the weight (721.8 g) of chickens. But reducing dietary protein reduced feed intake. Also, 10% tryptophan had a
significant effect on glucose, triglycerides, total protein and globulin. But cholesterol and albumin were not
affected by treatments. Diet with 10% tryptophan increased superoxide dismutase (171.6) and glutathione
peroxidase (179.4). High dietary protein (control treatment) increased blood urea and uric acid and also increased
litter nitrogen. None of the treatments had significant effect on intestinal morphology. Totally, the results of the
recent experiment improve performance and antioxidant capacity.
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Abstract

This cross-sectional study aimed to identify the risk factors associated with in-transit mortality, live weight loss
during transportation, and slaughterhouse ccarcass ondemnations in broiler chickens processed at an industrial
slaughterhouse in Shiraz, Iran. Data were collected over a one-year period from 103 flocks (123,345 birds). The
results showed that poultry rearing during the cold season was significantly associated with a higher prevalence of
footpad dermatitis (62.3%) compared with the warm season (45.3%); whereas slaughterhouse condemnations due
to severe emaciation were more frequent in the warm season (0.11% vs 0.08%). Heavier broilers at slaughter
exhibited greater weight loss during transport, a higher incidence of shoulder dislocation, and higher condemnation
rates due to ascites. Longer duration from loading to slaughter (time spent in crates) was positively correlated with
higher weight loss and physical injuries including shoulder dislocation, bruising, and skin lesions. In contrast,
crate stocking density and crop fill status showed limited effects on weight loss, in-transit mortality, or physical
damage to the birds. These findings highlight the importance of season-specific management practices, producing
broiler chickens with lower slaughter weight, optimizing transport stocking density, and minimizing pre-slaughter
holding time to reduce losses and improve animal welfare. The results provide practical guidance for the poultry
industry to mitigate economic losses and enhance final product quality.

Key words: Broiler chickens, Transportation mortality, Slaughterhouse condemnation, Risk factors, Live weight
loss
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Abstract

Ulcerative colitis is associated with various neurological complications including peripheral neuropathy,
headache, depression, anxiety, and cognitive impairments. This study aimed to evaluate the anxiolytic and anti-
inflammatory effects of alpha-pinene on anxiety-like behaviors in an acetic acid-induced colitis model in male
Wistar rats. Twenty-four rats were randomly assigned into four groups (n=6): control, colitis with normal saline
treatment, and two colitis groups treated with alpha-pinene at doses of 50 and 100 mg/kg. Following colitis
induction, anxiety-like behaviors were assessed using the open field test and elevated plus maze. Additionally,
TNF-a levels in brain tissue were measured. The results of the study showed that colitis significantly increased
anxiety-like behaviors and elevated TNF-a levels in the brain. Treatment with alpha-pinene at both doses markedly
reduced anxiety-like behaviors and brain TNF-a levels. These findings suggest that alpha-pinene exerts notable
anti-inflammatory and anxiolytic effects in the acetic acid-induced colitis model and may serve as a potential
therapeutic agent to alleviate neurological complications associated with colitis.
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Abstract

The chicken major histocompatibility complex (MHC), known as the B-locus or serological blood group, is
responsible for controlling autoimmune and resistance to viral, bacterial, and parasitic diseases. The microsatellite
LEI0258, as a reliable marker for avian MHC typing, can be used to determine the identity of different populations
and individual or breed characteristics in academic and applied studies. In this study, High Resolution Melting
(HRM) analysis was used to determine MHC genotypes based on the LEI0258 microsatellite in Ross 308 broiler
chickens. To this end, genotypes were first determined by conventional PCR and electrophoresis methods, as well
as fragment analysis, and then the findings were compared and analyzed with the results of the HRM assay. From
100 samples, 5 genotypes were identified in conventional PCR and electrophoresis assays, as well as fragment
analysis. These genotypes included alleles with molecular weights of 448, 385, 300, and 207 base pairs. In HRM
analysis, normalized fluorescence changes versus temperature (degrees Celsius) were evaluated for five different
genotypes. The results showed that the HRM method is capable of discriminating different genotypes as well as
homozygous and heterozygous cases. Overall, it seems that the high-resolution melting analysis method can be
applied to study the diversity of avian MHC genes. Although this technique cannot precisely identify the alleles
of each chromosome, due to the co-dominant nature of MHC genes, the results are acceptable for assessing genetic
composition and determining genotypes.
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Abstract

Escherichia coli is an important member of the Enterobacteriaceae family, that can cause disease(s) in humans
and a wide range of animals, including dogs and cats. The aim of the present study was to determine the
phylogenetic groups and phenotypic identification of extended-spectrum beta-lactamases (ESBL) in Escherichia
coli isolates obtained from diarrheal and non-diarrheic dogs and to detect the antibiotic sensitivity profile of
positive ESBL isolates. The cultivation of stool samples in selected environments and confirmation of the resulting
isolates were obtained by performing additional biochemical tests. Determination of the phylogenetic groups was
done in the isolates by the Claremont method using primers ChuA, YjaA, TspE4.c2, and arpA; Moreover,
phenotypic identification of ESBL was approved by the combined disc method and the CLSI protocol. From one
hundred and fifty stool samples, 182 Escherichia coli isolates were obtained eventually. From this number, 100
isolates were selected to determine the phylogenetic groups and phenotypic identification of ESBL-producing
Escherichia coli. Phylogenetic analyses showed that Escherichia coli isolates from dogs belonged to phylogeny
groups A, B4, B2, D and F, with prevalence rates of 39%, 42%, 4%, 9% and 6%, respectively. Also, the frequency
of phylogenetic groups in diarrheal dogs was (42.3%) in group A, (38.5%) in B1, (9.6%) in D, (5.8%) in F, and
(3.9%) in B2. In addition, in healthy dogs, the phylogeny groups were in (43.07%) in group B1, (39.26%) in A,
(7.7%) in D, (6.2%) in F and (3.96%) in B2. Out of 100 Escherichia coli isolates, 31 isolates (31%) were
phenotypically beta-lactamase ESBLs producers. Twelve isolates (38.7%) were related to diarrhea samples and 19
isolates (61.3%) were related to healthy dogs. The high prevalence of Escherichia coli isolates producing ESBL
enzymes in Ahvaz district increases the risk of spread and transmission of ESBL-producing strains in the pet
population and their transmission to the human population.
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Abstract

Insufficient awareness among livestock farmers about the epidemiology of parasitic diseases is one of the main
obstacles to their control and prevention. Therfore, the present stuy aimed to determine the level of knowledge,
attitude and practice of livestock farmers in Khuzestan province regarding parasitic diseases and drug resistance.
The results of the study is given as follows: the relative frequency of awareness of the livestock farmers about the
resistance of parasites to drugs 78%, good knowledge 52%, positive attitude 58% and good practice 57.3%.
Farming location, duration of farming and satisfaction level had a significant relationship with knowledge. In
addition, the farmer's knowledge, farming location, age and satisfaction level had a significant effect on the
attitude. Also, farmer's attitude, satisfaction level, farmer's occupation and gender had a significant effect on
practice. The findings of the present study showed that the level of awareness of livestock farmers of Khuzestan
province about the resistance of parasites to drugs is high, but they do not have an acceptable performance in the
context of rotating use of anti-parasitic drugs, consultation with a veterinarian for treatment, suitable ways to store
the drug, and not using livestock’s product for a period after anthelmintic treatment. Also, this study showed that
the level of knowledge, attitude and practice of livestock farmers of this province is acceptable, so that a significant
percentage of livestock farmers are aware of the commonality of some parasitic diseases between humans and
animals, the role of dogs in the occurrence of some of them, the quarantine of new animals entering herd, the ways
of entry and the symptoms of parasitic diseases; however, a number of them are unaware of the possibility of some
parasitic agents entering through mating and do not carry out spraying the place and anti-mite bath in preventing
some parasitic diseases. Therefore, it is recommended that the interest of farmers to receive training through
veterinarians, retraining classes on new findings of parasitic diseases and ways to prevention, control and treatment
for the veterinarians of the province be taken into account.
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