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Determining the intensity and histopathological changes of
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Summary

Besnoitiosis is a chronic to severe and usually non-fatal disease in cattle, which is caused by the protozoan
Besnoitia besnoiti and causes severe skin and systemic manifestations. The Bb-Gerl isolate was obtained from
the Razi Vaccine and Serum Research Institute and was first propagated in the culture medium with the cell line
(MARC 145) and then counted using Neubauer chamber, seven groups of ten from Ross 308 standard embryo-
nated eggs from Iran Animal Science Research Institute and on the ninth day of hatching, the eggs were divided
into the first to sixth groups, respectively (ten, one hundred, one thousand, ten thousand, one hundred thousand,
one million) dilutions of parasite tachyzoites in the amount of 200 microliter and the seventh group were inocu-
lated only with sterile PBS as a control group. Eggs were examined daily and tissue samples from brain, heart,
liver, and skin were fixed in 10% formalin and evaluated for histopathology. The mortality of fetuses in the
groups receiving the parasite was significantly different from the control group (P<0.05) and the death of the
fetuses and the severity of tissue lesions in different groups were not dependent on the parasite dose and had no
significant difference (P>0.05). Histopathological lesions were observed in various tissues, including hypere-
mia, hemorrhage, edematous cells, and necrosis. The present study showed that the embryonated egg cannot be
a suitable environment for the growth and reproduction of Besnoitia besnoiti parasite.

Keywords: Besnoitia besnoiti, embryonated egg, laboratory model animal
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Summary

The aim of this study was to evaluate the correlation between the fungal contamination rate of various parts
of simental male cows genital system with viability and sperm motility and also testosterone concentration in
blood serum and semen plasma. Sampling was performed from external skin of penis, internal skin of penis,
penis before ejaculation, fluid pre ejaculation, ejaculation fluid (semen), penis after ejaculation, and ejaculation
fluid after defreezing from male cows. For mycological examination, all samples were cultured onto sabouruad
dextrose agar medium containing chloramphenicol (0.005%) and kept at 30°C for 7-10 days. Sperms motility
using CASA software and the percentage of abnormal and viable sperms using Eosin nigrosin were performed.
Also, testosterone levels of blood serum and semen plasma samples were assessed by quantitative
chemiluminescence method. The most frequently isolated fungi were Candida spp. (35.6%), Penicillium spp.
(18.6%) and Aspergillus (14.2%). The highest and lowest mean rates of fungi were associated with internal skin
of penis (21.08 + 16.43) and ejaculation fluid after defreezing (2.00 £ 2.45), respectively. Although there was no
correlation between the total amount of the fungal contamination and sperm motility parameters before and after
freezing, a positive significant relationship was observed between viable sperms percent after freezing and tes-
tosterone concentration of semen plasma (P<0.05). The findings showed that there is a significant correlation
between fungal community rate and viable sperms and testosterone level of semen fluid.

Keywords: Aspergillus, Candida krusei, Male sexual organ, Microbial flora, Sex hormone
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Summary

Brucellosis or malt fever (Mediterranean fever) occurs due to the growth and multiplication of the gram-
negative coccobacillus Brucella in mammalian cells, and this disease is important as a common disease between
humans and animals. Several serological tests have been investigated to identify this bacterium, however, these
methods have limitations in the accurate identification of the bacterium. The present study was conducted with
the aim of investigating and molecular identification of Brucella bacteria in samples collected from infected
sheep in Sistan region using multiplex PCR technique. At first, blood and milk samples were collected from
infected sheep. Confirmation of bacterial infection was initially done using blood samples and Rose Bengal se-
rology method. Next, DNA was extracted from the collected milk and molecular analysis was performed using
multiplex PCR and amplification of Omp31 and BLS genes, in order to amplify fragments with sizes of 347 bp
and 256 bp respectively. Out of the 40 clinical samples, all of them showed a positive Rose Bengal test, but mo-
lecular analysis using multiplex PCR showed 5 false positive samples confirmed with the Rose Bengal test. Due
to the higher sensitivity and accuracy and short time of identification the molecular methods can be used as a
suitable option for identifying pathogens.

Keywords: Brucella, Malta fever, BLS and Omp31 genes, multiplex PCR
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Summary

Reptiles are hosts for a wide variety of intra- or extracellular blood parasites that range from protozoan para-
sites to microflarid nematodes. Hemogregarines are found in many vertebrates, being the most prevalent
apicomplexan parasites in reptiles .In this study, the prevalence and intensity of hemoparasites in Caucasian
Agamid lizards, Paralaudakia caucasia was investigated. Blood smears were prepared, stained by gimsa, and
were examined for the presence of haemoparasites. The light microscopic diagnosis detected parasites in two
groups: Hepatozoon sp and Lankestrella sp were found as apicomplexan blood parasites and microflarial worms
as nematods. The prevalence of infected lizards was 17.50 and 10 percent for Hepatozoon sp and Lankestrella
sp. respectively. As well as 10 percent of lizards were infected by nematod worms. This report is the first survey
of haemoparasites in these lizards. It revealed a high diversity of haemoparasites in lizards of the study region
and highlighted the need to understand their impacts on hosts.

Keywords: Haemogregarine, Hepatozoon, Lankesterella, Lizard, Microfilaria
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Summary

Along with the global expansion of aquaculture, diseases have increased in this industry. Vaccines and anti-
biotics are used as accepted methods throughout the world to fight disease. However, in Iran, the path of
fighting diseases has gone into the use of antibiotics. Antibiotic overuse puts evolutionary pressure on pathogen-
ic and non-pathogenic bacteria, resulting in the emergence of antibiotic-resistant strains and a more severe re-
currence of the disease. On the other hand, antibiotics also affect the function of vaccines. Together, these
events affect the economic aspects of fish farming. So, antibiotic use is important in terms of environmental
impact and public health, the immune system, vaccines, and aquaculture economics. In this review paper, an
attempt had been made to study previous research on antibiotics and vaccines, economic analysis of vaccine
uses and its health effects, by answering the question "Vaccine or antibiotics: which one should be used in fish
farming?" Shows the importance of using vaccines instead of antibiotics.

Keywords: Vaccine, Antibiotic, Aquaculture, Immune System, Public Health



https://dorl.net/dor/20.1001.1.26454491.1402.6.2.3.1
https://dorl.net/dor/20.1001.1.26454491.1402.6.2.3.1
https://nfvm.uoz.ac.ir/

S ol (owlidiorg e 50 b o3 4 it

nfvm.uoz.ac.ir :ol55g
BeoF-YFVE 1 Sig Sl Lt FFAN-YSFD : sl LLis — aolilad g0

£€ -0 Olxbo Y E+Y um)g’éb 33 o,LMS At 8,9
955898990 (CligS CadS b g xS slo @ 135 Allxis ool yil
w15 o yods 50 el 295 G

5 I T v o, . R ) .
o9l s 8138 dg0mo ¢ SlowslS 003,80 81548 ¢ “wighds paold ¢ Sy guge
Ol ety o aly oRasls «(g5,9las ouSiails ¢ ol pole 09,5 «(5 55y (ggzmils - )
Ol ebly ebly oBasls «(g5,5LaS oaSiiils ¢ sals pole 09,5 ¢ jluzsls -¥ gY
Ol bl e bl oBasls «(55,5LaS caSiuils ¢ sals pole 09,5 ¢ Loliwl -F
Ol bty el oasls (S juals 00SLails «g590gmasly 09,5 ¢ Loliwl -0

VEY g, VY s oles (o pdy OV FeY Cliquo)l VY 16,5550 AT g )l VP i <l o

4. 10.22034/nfvm.2023.396116.1186 [©) 20.1001.1.26454491.1402.6.2.3.1

ol

Comoz 5 (S5ls8y00 «LubsS CuheS p Lgw AlniS gl 4 IS Al goslitl SIAl gy politet ioles]
LS5 58 5 555 0 o AL ol SLlS b B 53 (gl eyl askad BV 3lass b eyl 50 pothl (05,5n
Voo g VO Br YO oSl 155 allowS Lgw alonS 5 &3 aly o, wanls els b o 0 alnil ez ol axdad 10
S W3 e 0p ;0 (pS9hS )0 e S oo Vo o) (eSS SiSgmgn 099381 L laled les g bgm AluiS b wo
ol ales C8l g fp ol culbeS abawwl p beyles ols lis wls s 5 18 colawl 0590 (S, YO LY s o
00,0 YO Jlows (P>+/+0) coilss ooz paly cuiisd CuinS 1 6,8l Siisman e shlS albws 5 wisla 6,56
Ol (S Sgmgp b S as,0 YO 5 dolls glo,les izes (P<-/-0) cils 1) LubgiSY (5led 5
asls 1y (St ol 65h Ghyled lie rieS Sdggn b IS asye B0 5 YO slajles 5 asillgagdlle
) S S Boe Oliwe (275 9009, 55 Jobo (i SSsmgn L oo LIS allonS 00,0 VO jless (rizren (P<+/-0)
Ao YO ol i Ol a az g b as ol lis addllas cpl jo gl (P<:/-0) cuils by )leg plu b awslio o
porhl (29,5 Cumex 5 STPI9i0e (beS CuhS p GeeSSgn Sgman l eslitul g Lgw allwS L LIS allws
3,5 o3l (915 ez pals 002 53 (s BB (g g Crl 1 Ol e (15 ez ok

[ S oy g i iy Siioon g el ezt sl G U7y

jalilvand@uoz.aC.ir :aslSe Jgtum odinm g5 S i8Il oy ™



https://nfvm.uoz.ac.ir/
https://dorl.net/dor/20.1001.1.26454491.1402.6.2.3.1
https://dorl.net/dor/20.1001.1.26454491.1402.6.2.3.1

[P lissj q ks 7V ojlads 7 sda  Ghjaals palishicsqias s WBojl3 agii H‘

g SiSu oo Sgge |y 009, diws Lasrs lapelE ) oyl
S9h ya (slowy puasl)lg S iy Sl (S
Slodg, Corez sbml 4 g 098 0 o0ls Dbl 4y a5
Sleog,See b g Cosl e (g (sl 45T 0T g0 ST
Al ale) loawl odg b (A) cal Wb pae
gl a8 SleSy ple o (SSY ol 5 Sl
Al dgbige yas gyt ple 5 sl Gials
ouds ploel Slallas (1) Conl oo ools jlid  Sigmg y
4 Sk Feboowes plas (S5 Gleazer L
P S 99 0 D) Cul Sgmgp 2lae slo oS
ol o 1) e BB ele slasgs VAAY L
LA bsS sledzgr (lp Sl Bras g il
bSgmn O woyS )5 Ssmgn b ooad
g w3 oo 2ol ) g Sk bawgs pow lizl o)y
5 WS o0 dbml 0oy ojles (3slsdise o o)
SRl e3g) ojles 59y p 1) Lp3sl el ysls
Jubol sladsbe @ cunl 5l axmas oy wims s
bl Gy Sismgn OF) WS oo xS sl
3 aredg slas Sl (5956 sladgw I lbacgas
Lol oo 5 7B (S sl Glas St alex
oS iml SV ol Gt
Aiedgas Ol 3151 g s Sllgs ddss ;o ool oolaw!
13 oIS GaliElad, liE & ol oo las 251 ol
ras Gl plxl g losg, OWNS! 5l 6Tl
3,5 oLl lae glizl 4o 0ezge slasdns ws slo psli
PS5 b8t agn SOl SSgmgn -(0F)
S gl Wlgiee 5 Cwl Glize sladse
g 03ld oo a4y 0By Caep A3l g 039, H9ldgSe
5 rae SlSh b, ke b adly o b SSgng
) 005, bl g lem pf los xSL Comaz il
sl ,Se GuliHl 4 az 55 b .(V0) wms 18 b cow
G095 slaazsr ;o 9 les g 9 009, O S
SSgmsn) Ssmon JoSo Gloopr b ond 45
ol S plesa Sog38l Gl (eSS

Ol g (Swily (g0

doddlo
sl sloes gl f Bran sdee la IS 5 (S
WS ol 0y S e olyica S T ) ool
Lo 0ph (Sigm ol Cuglie bl 4 e ilgT o
b adle oS T 5l soliiwl Coucgion Juo
Slyss o aSsm il 5l eolizal gly oloonsSol>
loSTyg5 51 ooliiasl aged gl ol azily Ligl3al ol
(o) ale (STye3 S0g38l slge 5l eolaiwl (yFaiy 4o
) ol oads olgiday yeesd anld 5 Sisugy
Glowr 1alS 5o Ll Jowily o 4 oSS
S ookl gly cilie 53Kl seb 4o (gloss,
9550 35 SlaS i ol (V) wies baSiisn
039, ;5 SV sl Slag St il Lawgs
Ao o ) el cpl (BB Cae
o2l Sdsngy lyedr eoliiul (sl eadls g e
Golaie dgzg ol oedle (F V) cwl oo
S 5 el sl 0 )15 o )3 molelinSY
Cdb )| g 039, (Sreal dmwgi w039) 55895
wlgi oo L SSgmgn (0) 3)ls ook Coeal ez
039 Sle 0y b has pe e slogalh o9 2 ogdle
S sl (ol has cors s 0is oIS
ol Sl e w5 508 sla s lS wiile
Soxdy b5 ) CoSglen 5 Gmsligen i
W Sgne |y wies LS e o el (So5els 58
5 oolitul Cosgian g Wad Cudgase 4 4z b (F)
2 Sl Jelse 5 0y Sime plsieds g
ol plss 4 by ek cato
Olyeas S Sgms,n diloads oslpin SIgn
L aS Wload oy o3 03y (29,50 Slys> sl o938l
2 S 86 e g 039, (29,5 ol g
o Sigm 5 b bSsmgn w550 ol Olse> 53,
a5 i 0nd) GlapendlS,lg S g diiie Dglaie
Sgngn s @berd slodsSge ol
(V) aS o bl (29,500 Cuglin 5 0yl ouslendls


https://www.sid.ir/search/paper/پروبیوتیک/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/پروبیوتیک/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/پروبیوتیک/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/پروبیوتیک/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all

e 9 (55599590 CunigS CuplsS 3 Lgaw LS (slay 1S Al godliiun! 31

(3958 G99 Lgm S 9 08 by o ald
B VO iz ez )0 2Rl LIS S slales
s YT Gl cip ) bgw s L Ve 5 V0
X i ez 5 o3l 1S S sla ot 5
eSS Sgmgn + bgw Al LV 5 VO D>
AN 6o las o) (aS5hS)s S koo ¥+ 0)
V e 5o siulesl sloom og oldé o> 0 (A
0,99 Jsb o 28,5 18 eoliiul 5y50 (e, YO U
ol g Shes a0 ol Sipe 4 leazg> (b
b can 0,90 &lp boys oily wyiws Gawlsl
odd drogi (Gdiae dlge Dlalisl 4y axgi b (Se, YO
Bsd i (V) el Sliios Lo yazsl Loy

() Jgo=)

(VF) el oads ol Ssgm 1

9 0988 50 bgw Al 35008 5 SIS @ a2y L
Oeizmed g 5k 435 50 gl Clsjly alS izes
AbuS” oolitul 130 Dbl jskaieds gl cnl Heeb
SSgmgn) Sgmgn ol e bsw dlniS s> @ LIS
Corer 5 Siglsdise WSl CokS (LSS
o plomil (ol ez yaly 53 039, (29,50
gy 9 29

40 b..;l) Oez iy dalad FYO olaws b ieghs o)
LSS 25,155 0 les 4 L olas SLlS &b LB
YO U Y fpw jo o azgm ol ploil iz jaly dahad V0
5 @l ol guies bl e plas o 5 (S,
05,5V lows ol stylojl slojlos aimsls ST,55

Loy (ko Slgo S 3 9 (T1y95 Slge —) Jgux

N T N N Sogs slye
OF/A8 OFIAF  OFAS 2T OFIAF  BFIAS OF/A8 OF/As OF/As (1) @b
oo AIVO VIO YEIVO oo AIVO \Y/O- YEIVO Yo/ (7. FF) bgw alluis
Yo/ - YEIYO V- AIVO Yoloe YEINO \WVIB . AIVO e () 1308 s
TIAY YIAY TIAY YIAY TIAY YIAY TIAY ¥IAY YIAY (L) @y o3 glS
N -jaY - I8y N .18y N -IaY N -JbY (1) BLS 29,
V/EY V/EY V/EY V/EY V/EY V/EY V/EY V/EY V/EY (1) S’ Ly S
a3 N3 3 3 3 3 3 3 3 (1) padaw Ly S o
¥ VY ¥ VY ¥ VY ¥ ¥ ¥ (1) a1 1S gy o1 3 = !
A YO ¥ ¥ A ¥ A YD YO (1) Sl g JoSo
¥ YO ¥ ¥ A ¥ - Y0 YD AN (1) Saxe JoSa
N3 S vF N3 IVF S IYE N3 N3 N3 S IYE (1) crgmsio — Jlgd
IV IV IV VY IV VY IV IV VY (1) &l padS 50
- e - - - - - N A (1) gy =
DY Y Y Y Y Y Y Y Y (1) Seoi
v . v v eSS g 1 S g9
(pSokS yo o8 o)
\ Yoo \ \ \- \ Yoo Yoo Yoo 2o
(00w duswlxo) ‘5;\5.0 ->|9.o WS).:
vao- Yas.  Yao- Yao- Yaa-  Yao- Yaa- Yao- vaa- S g B g J6 55
(P 5k 5o 5 LS)
Y¥/OY YEIOY  YEOY YE/OY YEOY  YEIOY YE/OY YE/OY YE/OY (W0y3) o5 (yuig
VYO VYO VYO VYO VYO VYO VYO VYO VYO (9035) o323
3 IV 3 IV " IV 3 3 IV (9059) (yiguia
VA VA VA VA VA VA VA VA VoA (90 30) (yimimns + (2 g0
Ve - R Ve - Ve Ve Ve Ve \/ \/ (Ww00) (yigh b
< IYY < IYY < IYY Yy < IYY Y < IYY XY < IYY (w0 9) gy 5
IA IA IA e IA IA “IA “IA- IA (900y3) panndS
¥ ¥ ¥ e ¥ ¥ e ne ¥ (W033) (o yiuws B yiud
ng ns ng Y ng g ng ng Y (M0y8) 3w
ng ns ng Y ng g ng ng Y (duoy8) SIS
Yo Yo Yo Yo Yo Yo Yo Yo Yo 05l ~09 8 Jols

(eSS 2 Vs Slikeo)

-6
O

Gl palidiesgias s o agptas

1P lass] q jaSla/P ojLads/¢ sla


https://www.sid.ir/search/paper/پروبیوتیک/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all

rSipals ualidicsgiCsa > B0 agdis H‘

lIE.F s q jaily /¥ ajlads 79 sla

Ol g (Swily (g0

DL- ) E fyuelig ¥V -+ 1U  Jg,ads algS 110+ + IU (vitamin A acetate ) A yalsg :oges o UML oy pS5kS 0 1) 1 polie el JeSe !
Jetess oypolie) (ygrolio YO MY (bl giily paandS F ¢ MY ool 5555 F/F MY (3 Mogs ¢+ /7 MY Biy usling «YY 1U (a- tocopheryl acetate

AYO MG 355 oS3l 5 OF + MG wllS 5S4 MG s 1)+ MY S 33 1y 7 MG a5 12 /A - MY sl S5 1/0+ MG (Jyiaiiaons o

0+ Mg (FeSO.TH,0 ;) :aT 00 MY «(ZnO 5 55, £ MY (MNSOsH0 ) 15 130 oo ol 0,0 p,55LS 52 0 1) 15 polie Soxe oo '
NP MY (adse g +/Y e MY (C0203) LS ¢« /Y- MY «ilis /A Mg [CA(103)2.H;0 ;1 & sA mg (CuSO45H;0 5Ny s

a0 -V gl o 5 wal eols 3 pgase
I VEPEWIUWER PR 0P~ V5 CHEPE IUERUIR VR PR JX g+
Sl Jslme e oz 5 Slo] Sl aigal o5
Ol 5 e ol a8l T 4 sy iy Sl 5 S 5
4 oy A Sele eaSg e Mg i e VIO

Sy b BBy dw Doe A e w90,5 adlal )l
5 B3 1 () Y g St il aids po peo Ye -
5 s i Ol ¢ dlo 3215 5] aslial b o sosilesdl
NS g bes dwl <Y ek i e 4w ol
30 Soley 4o aiBs Yo Doe a4 g adlal o 4 a0
ol sl o= 9 b osls L8 o5 ile ax o Ve gles
Loy ldige 5,8 iz ol 005 5w aloldd
sl gonlle e 5 ai il 5 iagisgiSionl olSins
50 OA) sl Cass @ o lailisl e 5l eolanwl
b g bl 1S5 o 5l ez jaly askad g (ialesl oL

DAl d ($0,5 pgs g Jol ot w5l 005 o

Corez b))l Gln ia e Carar )/

TS ok axkad 90 o 5l cegtl] Sligioe «(29,5e
25 50 gl Sligime 0,5 Sy (6 5lmez ous
ol achal 5l Gy g 0ad 33, Shie Ol 2l
9 Sen b 035 v LS 1, ()] i 3.5, (sgine
5 4td O5e2 Jolome (nl 51 (VoY G 9 1 0-)) 28,
Lol SuiS 055 (ogate CiS bz 59,0 8, 0
Cumoz hyled ol (3.8, sbediges cpl 5l colanul
boe 55, 2 oiSe oSSl lag St
O3ewbisSSl 51w MRS (Man-Rogosa-Sharpe) c.is
@ Silsae Ll yo ol il az)e YV sles s
poelo YT ol 4 g5len byl iy g el FA o

pll MC (Mac Conkey) S5 ciS lasxs (5,

byl s pSolnl lp s Cods (b))
ke &y s 9 (039 2095 2,5 S Il 0T (gl
aigad Ol 5l g 0 Soeks il 550 VO- ¢ 0 AR Bs gy
WS (L2505 o)l 5 SiS LS az)l b )l e
25 Jsesd 5l eslial b Ol ()l cud b (VA
O ) ol acwle
2 65 o= Gaada il S 0339 [seds il amr 59) )+

5 Ry diges 5l @5 B «ZubsS PH 6 pSoslul sl
oo 25 gl JalS 5oty e o i e YO
dwle gl ol (g S ojlasl BUT sles ;o diges ;0 PH
IS e sl es Ve lade s jlae alys 2
MGy Sl jo lediged D (je ClsS (sladigas
a0 Llhe e o Jbu jo cele Y Sl @
e Cosby el Y 5lan 5 6l ol 5 il
5 2Iz ashy Dl L) sl b ai cllieS
L alss <ol jlade b 59 Ioame badiged e
Cad b 6 peSo3ll 5] dmy s Al ¥ alayl 51 coliiud
Sdly 58 i sladigal wiadsS o s e
axy Vooogles o By P S a4 g loca;
5 )3 18 (ke o) 05 ol pla 9,0 ol (Tl
30 aiges o 50d O wol b badiges o 51w
b lade Wud (6,10 aido Ve Do w 3Ll gleo
Al 6 pS ojlail ¥ adal, g eolall b oy 5l Jols
(YA
aligs il = [(adsl o35~ 2l 09 Tadsl ojsl XV -+ (Y
3 o sl 039) |25y 5l adsl sl Ve
ey 5l Jolo il = (e 51 s adl 059 - ooy

Wi asalgonslle ke gpSoslul sl

clasSh o sk o a4 bee S slbaises



e 9 (55599590 CunigS CuplsS 3 Lgaw LS (slay 1S Al godliiun! 31

slales Jolesl cpl jo .cé 5 13 alises sla,los
CbgS Sk 6l Sy G IS albus
b las il cou T aliss cil 5 oS pH 5 cosls
Ao, YO ks g sals s (P>+/-0) c8 5 1,8
ol eSS byl ity Sismgn b 1518 dllows
doyd Voo oo 4l Hled b aslie jo a5 cuils
Aoy YO ol e uores (P</-0) o
i a8 sl Jlass 5 Sigms b 1S allnes
Jsoz opl bl (P</+0) axals 1) aswles oyl
Slgw aluS L IS allwS 03500 a5 aes o lis
ool SBsS SuiS n 68h SSsmen Gg

5 pbul dolas S )b al » laialesT .02) o
(Y+) SAS )Ll l38le 5 51 eolial b Jool> slaosls
S5 0905] 3l ool b o Silbee 5 4528 (V) a5ed)
o ool 0o p0 O (5 kel e ,5 g
il 5 2 4 oalitl 3550 5kl Joo
Yijie =p+T; +gjj :F alal,

el Gialejl oty samlice Jlade Vi abasl, cpl o
A gled I Tiaslr :Sle Ul | 1SS 0
D¢ olejl slas

oud 43 sbeazgr ClsF CudsS & bype s
R IRCW PXVAPXIIY I G PRSI ‘5,:2,_1&)'] slb,les b
Sb Con s cuiS a5 b ool olas aslllas

15 oy CubsS CuiS i Lo (10,5 JoSo ST =Y Jau

adlles Golle G cadyb iy el alpes cdl o

(mg/kg) (awoy0) &l (w0 y3) (w0 y3) )
. STy AB/E 2 vanry ® VA0 (00l Ly ~5)3 a3y 0y
<A e $IY - AYNY P va.y® VIV Lgos Y0255 515" oS
gy b0 S vajpa @ Vo/aE @ VEO Lgs 10+ 0235l 1515 llowss
VA STV ey e Y I0A VYIAA Lgms 1V0 035l 1515 oS
M IV sy y.av? VY/FA Ly 7V o+ 0550l 1515 allos
ny? £IT) ABIYD® Vorfy P VYV MGIKGY + +) (s 5y Sesmrs it Ligms YO 2351 1518 aloss’
AT $I%Y AY] 0% vore VEIYO MGIKGY + +) 1 Sgmag it biges 10+ 350l IS albws
- IA0 P $IYa vary ® VAIYE® VWIVE MGIKGY + +) a5y Segmrs it igms VO 235l 1515 oS’
VIYA® $ITA sawy % vaj ® VWA MGIKGY * ) 3 Segmag ot bigms 1)+ + 550l 1515 aloss
no RN VIAQ VY “IVY SEM
e Ife- e ERys NZa P-value

(P<1-0) canl o gme B oarmsylis giw ,8 40 alive pué By > a-h-C

L g S| 5 diis Cu S Gos (p S
O3 IS Al asys VO g Ve (gl slales

.d.j)‘b ‘—i“-’ﬁ'“-’ﬁ)-’

5e5les s Ll SEM

AW 09d oo carline ¥ Jgao 10 a5 b len

CsS Gos g on EWH L S sl G )lo gme
aoy0 B 5 YO oo slales (P<:/-0) o,ls 04>

€5 et s s b den S s

-ﬁ
>

Gl palidiesgias s o agptas

1P lass] q jaSla/P ojLads/¢ sla



5 ay

Spals il g s e

lIE.F s q jaily /¥ ajlads 79 sla

Ol g (Swily (g0

15 Sz ol 50 Sz g5 039, poilil (Toled 90 p iliso bl 1T Jgux

w; G B3 8“’-’)‘ 039, J"b B Lo

(%09 ,5) (y%09,50) (o Hl) o
ViR YOUTA® YO/FD (a8L5) Lgws 5,3 44l 1 050
Vay® Yi/af® YEIAY bgms YB35l 515" allonss
\y YSANE P YOV Lges 70+ ey 55l IS aloss’
Vvraa® YET/OA° Yol 0 Ly 7Y0 555l LIS alles
\ioN? YEY/AE YEINS L 1)+ o ol IS albess
w%aE YYAD-® YEI- MOIKYY * +) SS9 Sigmrg it Lgms LY0 550l 1515 allowss
\'/Mb YA'/\‘\TJ A MOIKYY * +) SS9 Sigmrg it Lgms 70 (550l 1315 allouss
wwab ma/Avab TYIAF MOIKGY + ) g Segmrg it Ligus LVO 5355l 1515 oS
AT 12y vey @ \RAR MGKGY + ) oSS 1 Sgmgmt Lo 11+ 03Kl LIS allous
< IYYY YIVY < 15) SEM
A AR VAN P-value

Sore (pyteS SSmgn e IS AbuS o)
Gl aien (P<+/-0) axidls | LushaslszSY
de s Ve g VO oaisS il sbaylesd o Shlo sime
olyea [51S 000 80 5 VO § Sifigmagn g [HIS allowss’

P 0) cils g9 S5 g9 b

P<00) ol o cme B oaimoylis (gt ,o 40 aline ,ué By > 1a-b-C

5eSils Jlxe Bl ol : SEM

¥ sz 5o porhl (9)5e Cunex 4 bgnye gl

Sgi g0 odalie a5 b les ol oad ools lis
Gl g ookenlbgtSY Al el Sy (59958
D9l o0 Ll ol
Seisnrgy olyed 315 WlniS 0oys YO (55> (sl less

od;;fg_é}.a.a le.bc\.?-j? o

(10910 CFU/G) (£ oz st 30 posdsl (19550 Camozr y ilido sl jlows' 51 -F Jour

bl sl oakeligsy 2

YA D iy ® (00L3) Lgus ~ 28 a3l s 0y
Yive® sy @ Ugs Y0255l 1515 allowss
¥no® iy P Lges 70+ pp3Ssl 1515 allois
Yivad #iy- P Lgws VD 3l 315 alloss
Y/ff? vy ® Lo T+ oyl IS alloss
VAY D A5 2 MOIKGY + +) oSSy 5 Segag pt bguw 1Y By 35501 IS dllows’
Vas® Vi ® MGIKGY + +) 52 Sgag it Ligms 10+ 030l LIS alonss
v ® vy ® MAIKGY - ) a9 Sgmgpt Ly 1V 35> IS allowss
VAL ® SIND MAIKGY - ) nSis 5 St Lo 1)+ - (350 LIS dlowss
“/F) Y SEM
<1+ F) 2[+0) P-value

£

b cos 1) s Ky g ol 6l cud b ass
bl slo s oLl a5 sl ond ol ams )3
I ol dge bl 5omb ansl lawg sal ol

oS ol Gl cd,b ol Jlis a4 g ool zals

P<100) s cire S saimolis (ygtw o 0 aline il B9, la-D-C

oSl Jlxe Bl il : SEM

G oS Ao g Sy
G eSS il ,o JLaS 5l e pH o ials
CuseS XS, Q..L‘L)J&i':g)jsj S5 cd b tals

29 b pdee LSle Wilgh o PH Guizeed 090 0



e 9 (55599590 CunigS CuplsS 3 Lgaw LS (slay 1S Al godliiun! 31

p oS WY L ooad adn gleeg, S o clisS
& Al I 60 G )0 o olpes 0 SElS
5 il basga cuisgS PH 5 6,80 e I3 o))
O (YD) 090 (ormb 00guame (o CldsS Al anl i
sl 4 IS albus iS4 a0 lid s
9 O35S whaw p lageg S (288 @) )3 Ligw dllnsS
Sl )...;L CungS PH ass o

o byl slp &5 alse e S
addllae wuwl 5Lo 5,50 00y, Cuds g Jo o8 )b
039) blbre (S7)LSy L 5 Cn S Bee o p £l
Sl ) s S Bee g jp E)] Cnlple (V7) Sl
g @l Sl Fhe Dl 2l Ol 5o 03y,
SIS Segmnn b olyan IS allowis 45 ols olis ,ol>
095 Gz bl jo 039, Siglstise n ke LIS
k=g JB sb jp gl & G ol 4l
il ol

ol 5 el o Gl Gliame (cialojl o
@ 3l e o938l plin 1 00g; blrs o sl
w605 B Bilael (Shye polie ol sloo
yole o pan bl Lo 4 el (S ol (YY)
Wil bodse ao 450 o (il 5 coms LSS
ol aly gl dgzge (gdre olge olax plnlo
(YA ok

5 ol e Cusl Wl S jshalea
oz 5l onnie (G093l Slge s len I 6 pKany
5 I ol LbSusmen wSiisgy a3l
L S sl Rl plisa gl lals
Sismgn (V1) Wgdoo 00933l ok STye>
Bl Ojsods a5 s glowd; sbapandlS 1y S
Sbe sl Sl paddglie g Culld S8 o
Gk ol 3 st S s sl o sy
(V) Wigdoo Olime 10 (929,500 Sumex Jolu el
SSgmgn 5l eslitul &5 w3155 s aaghy o
S 0395 5 Job Gl Sl padituge uokenls

Ol s &S el e g)led IS jsbar 990 0
Siismsn JoSo 3575 5 05h ol (IS cud b
ol Gkl SldsS CheS s el Wl
adllies palle Gl talS 5 Of ()l cud b
(V) oo S
Gl ol Gl 51 S bbagd ol alS]
RS I RURUIPIPUERS S0 G IO X Sy
3oL eab CligS 05l o 2138 5)) 5 2L oS,
a1y CsgS ool 45 ol Ll 1 oy sl
ol Gl oliyles] mls Sy YU Gsmlipns]
s 1y Ol o)l Llly a5 2865 a5 ans oo
@ oolaiwl g (o slrdwgy g 0,5 Al B ol ail
(MDA) 6500158 gl (YY) el Cogllasls o555 & gm0
g wdbige dapd GomwlannSlyy 5l Lol ol Jgaze
ool g3t o3 i e (slp Ygons
kol lpeaile 1 (SO o] ol 0T 0l
JRUUUPINCEARS % JRCH-2: JOV K gyeppt O
odd asine Ogd s 2lAe bl gl S, ol
il oo SsF S (5lp oate LaSLE PH 45 con
s 4 Sl s iS5l oy PH 0l o5 2
4 e ol o a5 wll bokdgn ol 0,5l
sy oMb Sopdg, « WHE) O (6,lagSs cud b zals
053 5 SIS ;o Cdl ol alS osd pe ClisS
4 350 e 3l g SRS 55 d98e e O
Gi..w el o bty ad 0,0l e 4 oyl
(YY) o4le
Sloo ez 45 Wdw) 4 (pl 4 iz Sl (S
VRIS N IS QPR S N SO | SRS
Sladzgr ;0 CbsS CodsS p asllasl Sl g oS
5 Mikulski lawg a5 _iolej] jo (YF) o)las ouisS
Ol el bl (ysalBey (59, » VY Jlo o o)l Sen
555558 L 151 alloniS” ggime ytal3il 45 0 eol
@ Ses sla Ty )0 (pekhael Slts b ooy o5

Gl palidiesgias s o agptas H‘

1P lass] q jaSla/P ojLads/¢ sla



[P lissj q ks 7V ojlads 7 sda  Ghjaals palishicsqias s WBojl3 agii H‘

e il (Y0)  wmse  GmlBl labsdle
O Jlad 5 00, by gl Gl o b Sigg
Sloo ez casS cél e slhazsx o o b o, Sles
(T) ol o (5155 «Sigugp bonds oS

bSamn b 555 a29r o SileeSe
Ceomnd glogp glas )] o glabamsde LB ol o
(oY) o)l (Fhsy Y 50 ok o0, psisds
W, ol 38l 5 GeiSY (ol 5SS 90y SSgug
asjles ;o 1) Ll elis)l Jg cuilas 51 pgigss sla by
ol (F1) ols Linlél glalimdle LB jsboay pol 5
slahy Jud oSlee 5l catls bajp ol el
wan o 8lee by el Al L g (FY) coul (slody,
gl ol Rl Lo @ 50 gdse e i
S 5 Lin mshe o sleyl Ol i
(FF) wulioo Gl Bl egdin slge J&5 5 Joo slapitonn
Slge hs iz 4y e Gl (Sew ) o olisS
Sfkas alS g )15 oliws ol 5 Al gdse
@ Lyl el cans g glas,l ralisl e blae jo (FF) 04
sdsbe 2575k Gl b el jobay S S Gee
(FD) 15 akinme alnl) 055, il JLb o]

Jeds a4 blre 5 009, Glacs e addllae Coonl
Al o Ol sl (ol GlapunilSe o Ll i
S599s8r9e 9 wdss 5l eslinal Rl d5sle Jelse
2B a5 o See p Cote pba o5 oy,
ol las pols iagh ls (YA) abl oo )35
9 porhl SsleSee p Gonie Sl SSsmgn (093l &S
Gl g (ke 8L) uokenligiSY Comex Gl

5leolaiwl a5 wis S G IS s Ko ladse
oy 5 JelisiSY oy slas Sl ol Sosign
sebar 1y bewlgSY Camex (T loazgx
S,ld s J,.,ls oS Jb o ves e GliEl gyl see
SN (A5 slaazg peS )0 lap B S Cones
SYeed J o oLKes o Kabir oxen (F5)

Ol g (Swily (g0

Geen oo @l b @l jo (7)) ad el jles 4
2 B Sy ot 23 5 e il slatlS
2 edgy  (Soisledige  gleaziuld o Slas Sa
TV TV YO) 3,08 0925 (355 sladzsz 9 oz il
e b ol Sinlesl 5l ool cansay s (YO XY
Yool Jlo o oKen 5 GUNal liwy ot ol
S gumgp 3l oolaiwl [oSde a0 bl cdllao
G o ol (895 a9z 0 43 anSig
oaS B ran 09,5 )3 pi5) 5 Pkl Cend yo 5y elis)|
Jlo o ohles 5 (cwlgauS (odle ol (rnsleg )5l
Sgmgyn 5l eolaul a5 WS 51FIYAN
Gy (b5 (laaz s> 00> )3 Ay p usmaleg) S
P35 5 porkl jo basy W)l GlBl co VoA L)
555 Gakaie (VTA0) L5an 5 sslo s b bl
Sloazg> 0 50 SVl p SSgugyp 5l olaiwl b Lyl
oy i) Gl 65l YA dgu ol (155
Bl cde 4 Yo a5 W ,55 sanlie pyzbl Crand
SOl o oolaiwl 050 SO ST g9,

el b 2l opr 0 Sismgn l eolil
039y 0 Ll 2o 0z lavesl Glie jw Sl
Sl 5 S50 1 039, Slaoke drwgs g 2SS a5 0ud
2 B b SSgnn (YF) Ssdige jp elis)) Lol
2° oy Tl O 2lee g o] Srtr Sl 5,5 s
Sl a3 a5 Wgd oo by Jobo Gl g 50 Job
(YY) Ngdoo SzgS 039, 0 (oewid byl oo
gl dbewss Qi Sl g pan Sl o i
Hb slocams il g hob losn by gy JleeY
slodobs Oy2le 0br 0 & weboe Jolo
oolaal oy )3 Laoke cnl 6 ) (S9m 4 Sy il
o poiis) Cwmd 5o Geb opr 0 Sismgn
o bp i)l Jg aidl gl psihl 4 s oo S
(YA) 095 o0 pgi3e5 5 i porhl Coond

k}o.c L )).' &La.s)‘ M 5&...!3.«.!5).' )l oéLa.....o‘

JB jebas 1) perll g amojlgs isw o oS



e 9 (55599590 CunigS CuplsS 3 Lgaw LS (slay 1S Al godliiun! 31

3 oRlBl g bl wd, po el cuw b )
Wgdoe OLSY oaiSudy whe slag St jled
(F9)

o, Bl oS L olyen anbe slagsiSh (59934
g ooy rals |, (5le8 oSws pH (pan LB .2
Migalls wile Csllasl slags Sl codled (g1 1) Lams
Voogas Ll cudled gl sllae PH oS o Lol IS
58y SRl crge Al ;o 5 wiS o el
2Oy ey g (208 oS o pd dgnte 5 00l Jle!
(Y7) Sigd oo (055 sloazs>

YoVY Jlo o olSen g Elbaz lawgs iolesl ,o
2 otz B b ead pas opz o5 0b )18
oS )0 o fuwligiSY S slasd 9 0,10 (09 ,Se Comozr
5 oad yeess LIS aluS b ooad wiis slodrer
A sz FB jsbar Ssngn ol es IS dllns
og,S 5l yieS ALty ol sl o (e )5 5 05
Lo o dpdis IS S b g aly o b a5 oy
(YA)

role Giogh el 4 darg L oggeme o
Nl Cute Sl azg b A oS ol Gl
5 oolitul g Lgw dlouS b 1S alouS asye YO
5 i b5 CuiS p eeSSgn Ssmen
ol 5l Ol R oezonb pokl (095 Cune
Rl ezl oz 50 s BB Suen e
2,5 oolaiwl

References

1- Costa C.C, Goulart D.F, Figueiredo C.F,
Oliveira S, Silva J.H.V. Economic and environ-
mental impact of using exogenous enzymes on
poultry feeding. International Journal of Poultry
Science.2008; 7: 311-314.

2- Patterson J.A, Burkholder K.M. Applica-
tion of prebiotics and probiotics in poultry produc-
tion. Poultry Science. 2003; 82: 627-631.

3- Marteau P, Pochart P, Bouhnik Y, Ram-
baud J.C. Fate and effects of some transiting mi-

bhssbewm sl Sk Bim n ) (Ssmgn slags SL
I ol opSoplwil lawgs 0y, 5ldg S i g
2 BooghewlsSY el S 5 0w slags S
a5 2ol L8 gy 9550 poSiw g (a5l oladiges
ol e as ol lad 1, Soly Bas eayy Leﬂ @L.,
5 oaS,lee Sl bl (SSgmsn sl I
2 sslen Sede 5f Glag iS5l (B Cudgame
bl oo 039 (9,0 Seie glad 4 Jlail s,k 5l oo,
b ool dudas st leazg> wisls HLis ioen Lej
Slslosyy slacdl o Glosng I @il bSisngn
wid ojlal (I s i ot Al alex
s (FY) wog wald 05,8 4 Cas 035, slboJolu
ookl 3 eolizul a5 ol olii K0 lidss
Slodzg> 0 ;0 Ssmgn St Olyedr el
worhl 5o JelisiSY Sl GlS Gl 4y e (S5
Origred 333,85 dall 0,5 b anolie )0 godus 5 pyS
Pyl Gl S e 5 el W, S
(FA) ws ovmline a8 9 5y 009, 40 it 8y
vty Sltle Shs Jds 4 bSSeasn
25 9 Wigd el selgyen ()5S olfiws (cede slaen il
5 8 bl slamyl b cos 65 (slass,
S S8 oz sl Cules o 5 Wsdiee eSS
g ol PH als o oy ool (pl a5 0SS
slag St sladshe J2Is )3 05 o 4 hoas b
e wS oo Jloel 1) 095 (29,500 wd SIS 6 lon

croorganisms in the human gastrointestinal tract.
World Review of Nutrition and Dietetics. 1993; 74:
1-21.

4- Salminen S, Deighton M.A, Benno Y,
Gorbach S.L. Lactic acid bacteria in health and-
disease. In: Lactic acid bacteria: microbiology and
functional aspects (Ed. by S. Salminen and A. von
Wright). 1998; pp. 211-253.

5- Muir W.I, Bryden W.L, Husband A.J.
Immunity, vaccination and the avian intestinal

H‘
e ¢

Gl palidiesgias s o agptas

1P lass] q jaSla/P ojLads/¢ sla



[P lissj q ks 7V ojlads 7 sda  Ghjaals palishicsqias s WBojl3 agii E‘

tract. Developmental and Comparative Immunolo-
gy. 2000; 24: 325-342.

6- Pur M.M, Alishahi M, Ghotbeddin N. Ef-
fects of dietary probiotic, Lactobacillus casei on
some hematological and immunological parameters
in rainbow trout (Oncorhynchus mykiss) finger-
lings. International Journal of Biosciences. 2015;
6(7): 29-33.

7- Fuller, R. probiotics in man and animals. J.
Appl. Bacteriol. 1989; 66: 365-378.

8- Green A.A, Sainsbury D.W.B. The role of
probiotic in producing quality products. XV Euro-
pean symposium on the quality of poultry meat 9-
12 September. 2001; kusadasi/Turkey, pp: 245-251.

9- Honma N, Ohtani K, Kikuchi H. On effect
of lactic acid bacteria. part.Il. clinical effect. New.
Med. Clin. 1987; 36: 75.

10- Middilli M, Tuncer S.D. The effect of en-
zyme and probiotic supplementation to diets on
broiler performance. Turkish Journal of Veterinary
Animal Science. 2001; 895-903.

11- Mohan B, Kadirvel R, Natarajan A,
Bhaskaran M. Effect of probiotic supplementation
on growth, nitrogen utilization and serum choles-
terol in broiler. British Poultry Science. 1996; 37:
395-401.

12- Yeo J, kim K.I. Effect of feeding diets con-
taining an antibiotic, a probiotic or yucca extract on
growth and intestinal urease activity in broiler
chicks. Journal of Poultry Science. 1997;76: 381-
385.

13- Langout P. New additives for broiler
chickens. Feed Mix. 2000; pp: 24-27.

14- Renuka K.P, Venkateshwarlu M, Rama-
chandra Naik A.T. Effect of probiotic (Lactoba-
cillus acidophilus) on hematological parameters of
Catla catla. International Journal of Current Mi-
crobiology and Applied Sciences. 2014; 3(8): 326—
335.

15- Hashemipour H, Khaksar V, Kerman-
shahi H. Application of probiotic on egg produc-
tion and egg quality of chukar partridge. African
Journal of Biotechnology. 2011; 10: 19244-19248.
[In Persian]

16- Khosravi A, Boldaji F, Dastar B, Hassani
S. The use of some feed additives as growth pro-
moters in broilers nutrition. International Journal
of Poultry Science. 2008; 7:1095-1099. [In Persian]

17- National Research Council. Nutrient Re-
quirements of Poultry. 9th Revised Edition, Na-
tional Academy Press. 1994; Washington, D C.

18- Mehri M, Sabaghi V, Bagherzadeh-

Ol g (Swily (e

Kasmani F. Mentha piperita (peppermint) in grow-
ing Japanese quails diet: Serum biochemistry, meat
quality, humoral immunity. Animal Feed Science
and Technology. 2015; 206: 57-66.

19- Guban J, Korver D.R, Allison G.E, Tan-
nock G.W. Relationship of dietary antimicrobi-
aldrug administration with broiler performance, de-
creased population levels of Lactobacillus salivar-
ius, and reduced bile salt deconjugation in the ile-
um of broiler chickens. Poultry Science. 2006; 85:
2186-2194.

20- SAS. SAS User’s Guide: Statistics. 9.1 Edi-
tion. 2004, SAS Institute Inc. Cary, NC.

21- Mohammed A.A, Zaki R.S, Negm E.A,
Mahmoud M.A, Cheng H.W. Effects of dietary
supplementation of a probiotic (Bacillus subtilis)
on bone mass and meat quality of broiler chickens.
Poultry seince.2021; 100(3): 1-11.

22- Saenmahayak B, Singh M, Bilgili S.F,
Hess J.B. Influence of dietary supplementation
with complexed zinc on meat quality and shelf life
of broilers. International journal of poultry science.
2012; 11(1): 28-32.

23- Briskey E.J, Wismer-Pedersn J. Bio-
chemistry of pork muscle structure. Rate of anaero-
bic glycolysis and temperature change versus the
apparent structure of muscle tissue. Journal of
Food Science .1962; 26: 297-395.

24- Mushtaq T, Sarwar M, Ahmad G, Mirza
M.A, Nawaz H, Mushtag M.M, et al. Influence of
canola meal-based diets supplemented with exoge-
nous enzyme and digestible lysine on performance,
digestibility, carcass, and immune responses of
broiler chickens. Poultry Science. 2007; 86: 2144-
2151. [In Persian]

25- Awad W.A, Ghareeb K, Abdel-Raheem
S, Bohm J. Effects of dietary inclusion of probiotic
and synbiotic on growth performance, organ
weights, and intestinal histomorphology of broiler
chickens. Poultry Science. 2009; 88: 49-55.

26- Chiang G, Lu W.Q, Piao X.S, Hu J.K,
Gong L.M, Thacker P.A. Effects of feeding solid-
state fermented rapeseed meal on performance,
nutrient digestibility, intestinal ecology and intesti-
nal morphology of broiler chickens. Asian-
Australasian Journal of Animal Sciences. 2009;
23(2): 263-271.

27- Montanhini Neto R, Ceccantini M.L,
Fernandes J.I.M. Immune response of broilers fed
conventional and alternative diets containing multi-
enzyme complex. Brazilian Journal of Poultry Sci-
ence. 2013; 15: 223-231.


https://pubmed.ncbi.nlm.nih.gov/?term=Mohammed%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Zaki%20R%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Negm%20E%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Mahmoud%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Cheng%20H%5BAuthor%5D
https://ascidatabase.com/author.php?author=B.&mid=&last=Saenmahayak
https://ascidatabase.com/author.php?author=M.&mid=&last=Singh
https://ascidatabase.com/author.php?author=S.F.&mid=&last=Bilgili
https://ascidatabase.com/author.php?author=J.B.&mid=&last=Hess
https://www.researchgate.net/journal/International-Journal-of-Poultry-Science-1682-8356

e 9 (559198590 (anisS CundsS 31 Lgus S glaay 131 oS godliiuw! 51

28- Elbaz A.M, EI-Sheikh SE, Ab-
del-Maksoud A. Growth performance, nutrient
digestibility, antioxidant state, ileal histomorphom-
etry, and cecal ecology of broilers fed on fermented
canola meal with and without exogenous enzymes.
Tropical Animal Health and Production. 2023;
55(1): 46-57.

29- Windisch W, Schedle K, Plitzner Kro-
ismayr A. Use of phytogenic products as feed ad-
ditives for swine and poultry. Animal Science.
2008; 86: 140-148.

30- Zhang A.W, Lee B.D, Lee S.K, Lee K.W,
An G.H, Song K.B, et al. Effects of yeast (Saccha-
romyces cerevisiae) cell components on growth
performance, meat quality and ileal mucosa devel-
opment of broiler chicks. Poultry Science. 2005;
84: 1015-1021.

31- Baurhoo B, Letellier A, Zhao X, Ruiz-
Feria C.A. Cecal populations of Lactobacilli and
Bifidobacteria and Escherichia coli after in vivo
Escherichia coli challenge in birds fed diets with
purified lignin or mannanoligo-saccharides. Poultry
Science. 2007; 86: 2509-2516.

32- Awad, W.A, Bohm J, Razzazi-Fazeli E,
Ghareeb K, Ze-ntek J. Effect of addition of a pro-
biotic micro organism to broiler diets contaminated
with deoxyniva-lenol on performance and histolog-
ical alterations of intes-tinal villi of broiler chick-
ens. Poultry Science.2006; 85: 974-979.

33- Samli H.E, Senkoylu N, Koc F, Kanter
M, Agma A. Effects of Enterococcus faecium and
dried whey on broiler performance, gut histomor-
phology and microbiota. Archives of Animal Nutri-
tion. 2007; 61: 42-49.

34- Houshmand M, Azhar K, Zulkifli I, Bejo
M.H, Meiman-dipour A, Kamyab A. Effects of
non-antibiotic feed additives on performance, tibial
dyschondroplasia inci-dence and tibia characteris-
tics of broilers fed low calcium diets. Poultry Sci-
ence. 2012; 91: 393-401.

35- KhodambashiEmami N, Samie A, Rah-
mani H.R, Ruiz-Feria C.A. The effect of pepper-
mint essential oil and fructooligosaccharides, as
alternatives to virginiamycin, on growth perfor-
mance, digestibility, gut morphology and immune
response of male broilers. Animal Feed Science and
Technology. 2012; 175: 57-64.

36- Jin L.Z, Abdullah Y, Jalaludin S. Growth
performance, intestinal microbial populations, and
serum cholesterol of broilers fed diets containing
lactobacillus cultures. Poultry Science. 1998; 7:
1259-1265.

37- Pelicano E.R.L, Souza P.A, Souza, H.B.A.
Intestinal mucosa development in broiler chicken
fed natural growth promoters. Rev. Brasil.
Cie.Avic. 2005; 7: 287-94.

38- Samanya M, Yamauchi K. Histological al-
terations of intestinal villi in chickens fed dried
bacillus subtilis var. natto. Comp. Biochem. Phys-
iol. 2002; Part A. 133: 95-104.

39- Chichlowski M.W.J, Croom F.W, Edens
R, MacBride C, Qiu L.R, Chiang R, et al. Micro-
architecture and spatial relationship between bacte-
ria and ileal, cecal and colonic epithelium in chicks
fed a direct-fed microbial, Primalac and salinomy-
cin. Poultry Science. 2007; 86: 1121-1132.

40- Gunal M, Yayli G, Kara O, Karahan N,
Sulak O. The effect of antibiotic growth promoter,
probiotic or organic acid supplementation on per-
formance, intestinal microflora and tissue of broil-
ers. International Journal of Poultry Science. 2006;
5:149-155.

41- Taheri H.R, Moravej H, Malakzadegan
A, Tabandeh F, Zaghari M, Shivazad M, et al.
Efficacy of Pedicoccus acid lactici-based probiotic
on intestinal Coliforms and villus height, serum
cholesterol level and performance of broiler chick-
ens. African Journal of Biotechnology. 2010; 9:
7564-7567. [In Persian]

42- Shamoto K, Yamauchi K. Recovery re-
sponses of chick intestinal villus morphology to
different feeding procedures. Poultry Science.
2000; 79: 718-723.

43- Pluske J.R, Tompson M.J, Atwood C.S,
Bird P.H, Williams I.H, Hartmann P.E. Mainte-
nance of villus height and crypt depth and en-
hancement of disaccharide digestion and monosac-
charide absorption, in piglets fed on cows’ whole
milk after weaning. British Journal Nutrition.
1996; 76: 409-422.

44- Taherpour K, Moravej H, Shivazad M,
Adibmoradi M, Yakhchali B. Effect of dietary
probiotic, prebiotic and butyric acid glycerides on
performance and serum composition in broiler
chickens. African Journal of Biotechnology. 2009;
8:2329-2334. [In Persian]

45- Fan Y, Croom J, Christensen V, Black B,
Bird A, Daniel L, et al. Jejunal glucose uptake and
oxygen consumption in turkey poults selected for
rapid growth. Poultry Science. 1997; 76: 1738-
1745.

46- Fajardo P, Pastrana L, Mendes I, Fu-
cifios C, Guerra N.P. Effect of feeding of two
potentially probiotic preparations from lactic acid

1> 4
-

rSpals il sqan b 186 ayds

1P lass] q jaSla/P ojLads/¢ sla



[P lissj q ks 7V ojlads 7 sda  Ghjaals palishicsqias s WBojl3 agii E‘

bacteria on the performance and cecal microflora of
broiler chickens. The Scientific World Journal.
2012; 1-9.

47- Kabir S.M.L, Rahman M.M, Rahman
M.B, Hossain M.Z, Akand M.S.I. Viability of
probiotics in balancing intestinal flora and effecting
histological changes of crop and cecal tissues of
broilers. Biotechnology. 2005; 4: 325330.

48- Jeong J.S, Kim I.H. Effect of Bacillus sub-

Ol g (Swily (g0

tilis C-3102 spores as a probiotic feed supplement
on growth performance, noxious gas emission, and
intestinal microflora in broilers. Poultry Science.
2014; 93: 3097-3103.

49- Chichlowski M, Croom J, McBride B.D,
Havenstein G.B, Koci M.D. Metabolic and physi-
ological impact of probiotics or direct-fed-
microbials on poultry (review). International Jour-
nal of Poultry Science. 2007; 6: 694-704.



New Findings in Veterinary Medicine

Homepage: nfvm.uoz.ac.ir
Semiannual - Print ISSN: 2645-4491 Online ISSN: 2676-5004

Volume 6, Issue 2, Autumn & Winter 2023, pages: 44-56

Effect of rapeseed meal instead of soybean meal on meat quality, morphol-
ogy and ileum microbial population in Japanese quail

Mehdi Rashki!, Ghasem Jalilvand” 2, Farzad Bagherzadeh kasmani®, Mahmoud
Ghazaghi*, Aida Davari®

1- Ph.D. students, Department of Animal Science, Faculty of Agriculture, Zabol Uinversity, Zabol, Iran.

2,3- Associate Professor, Department of Animal Science, Faculty of Agriculture, Zabol Uinversity, Zabol, Iran.
4- Assistant professor, Department of Animal Science, Faculty of Agriculture, Zabol Uinversity, Zabol, Iran.
5- Assistant professor, Faculty of Veterinary, Zabol Uinversity, Zabol, Iran.

Receive: May 6, 2023; Revise: May 11, 2023; Accept: May 11, 2023

4. 10.22034/nfvm.2023.396116.1186 [ 20.1001.1.26454491.1402.6.2.3.1

Summary

This study investigated the effects of using rapeseed meal instead of soybean meal on meat quality, mor-
phology, and ileum microbial population in Japanese quail using 675 Japanese quail in a completely randomized
design with 9 treatments, 5 repetitions, and 15 quail per repetition. The treatments consisted of a control group
fed with a corn and soybean meal-based diet without additives, as well as rapeseed meal replacing soybean meal
at 25, 50, 75, and 100 percent both with and without protoxin probiotic (200 mg/kg) supplementation diets from
7 to 35 days of ages. Treatments without probiotics had no effect on quail meat pH and percentage of loss due to
cooking and the rapeseed meal without probiotic had no effect on meat quality of quail (P>0.05). The treatment
fed with the control treatment and the 25% rapeseed meal treatment with probiotics had the highest percentage
of water retention capacity, lover loss due to cooking and higher amount of lactobacillus counted(P<0.05). The
control treatments and 25% rapeseed meal had lover amount of malondialdehyde and 25, 50 % rapeseed meal
treatments with probiotic had lover Escherichia coli count (P<0.05). Also 25% rapeseed meal with probiotic
treatment increase villi height and decerse crypt depth compare with other treatments(P<0.05). In conclusion,
this study suggests that inclusion of 25 % rapeseed meal instead of soybean meal with probiotic supplementa-
tion can positively affect meat quality, morphology, and microbial population in the ileum of Japanese quail we
can use this available protein meal in the Japanese quail ration.

Keywords: Japanese quail, Protoxin probiotic, Soybean meal, Rapeseed meal
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Summary

Salmonella is one of the gram-negative pathogens, whose presence in food reduces the quality of production
and the occurrence of gastroenteritis in humans. The prevalence of salmonella in dairy products and the antibi-
otic resistance of this bacterium is one of the current crises. The purpose of this study is to investigate the preva-
lence of Salmonella Typhimurium and Enteritidis in traditional and industrial dairy products sold in Shahrekord
city and the antibiotic resistance of the isolates. In this study, 140 samples from different traditional and indus-
trial dairies were isolated and transferred to the food hygiene laboratory under sterile conditions, and the sam-
ples were evaluated for bacterial isolation by standard methods, and the resistance of the isolates was performed
by disk diffusion method. took The results showed that out of a total of 60 industrial dairy samples, 2 samples
(3.33%) were contaminated and 38 samples (47.5%) out of 80 traditional dairy samples were contaminated with
Salmonella, and the highest contamination was related to industrial curd (6.42%). And then there was traditional
butter and cheese (71.5%); Also, the highest level of resistance was related to sulfamethoxazole (71%) and the
lowest resistance was related to Amoxiclav (50%). The results of this study showed that the detection of bacteria
by PCR method is preferable to other traditional methods and considering the high occurrence of antibiotic re-
sistance for the treatment of gastroenteritis caused by salmonella, the use of antibiotics for treatment should be
minimized.

Keywords: dairy, salmonella, gastroenteritis, antibiotic resistance, Shahrekord
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Summary

Campylobacter bacteria is the main cause of campylobacteriosis disease in human and animals. Pet animals
include dogs and cats may be carriers of contamination and transmitted bacteria without clinical symp-
toms.considering the increasing desire of people to keep dogs and cats at home,the purpose of this research was
to determine the frequency of campylobacter infection in pets and their owners. In this research,122 feces sam-
ples of pets and owners analyzed with microbial and molecular methods. In the microbial method,the frequency
of campylobacter infection in cats and dogs was derermined to be8 and 12% respectively, and the molecular
method,determined to be 36 and 44%. In the owners of pets,the frequency of infection was determined to be 20
and 32%respectively,while campylobacter infection was not observed in people unrelated to
pets.Campylobacter jejuni was the most common species in all case of campylobacter infection.the result of the
chi square test(pearson test)showed a significant relationship between the infection of pets and infection oftheir
owners(p<0.01 ).Finally,due to the significant frequency of campylobacter infection in pets and considering the
role they can play for the health of human societies periodic test of very important.

Keywords: Campylobacter,Dog,Cat,Human



https://dorl.net/dor/20.1001.1.26454491.1402.6.2.3.1
https://dorl.net/dor/20.1001.1.26454491.1402.6.2.3.1
https://nfvm.uoz.ac.ir/

&
S5t liirn s Sam 55 b 35 43,2 .)><'.
N

nfvm.uoz.ac.ir :ol55g A
BooF-YEVF 1 g sl LLs FPAV-YFFA : lo LS — aoliliad g0 B A

YE -AY Oloxio VoY Glins; 9 3l ¢F 0,losd 1 o,y99
P9 oaS ol 2L 5L Jolge (S g 1 Caoglio (o5 (i 9 (2 Lol
R 509 SAL Ly

v, o~ Y e \ .
Il Ggmwge ool 7015 (£olS (gugen ¢ (Ll puol SLod g

Ol el e aodsl ST il amls sl pole ouSils (ol S adyl uliis IS =)
Ol el cadlal of3T olEzils ol aly casly ke 0aSils (olidis Saa 08,5 ¢ lokinl ¥

Ol cdngyl e godll o131 oKzl cag )l axly o Kb sald 00SCiild ¢ Kb jals (5 555 atSgel yzils =Y

VoY oLy (el hpdy NFeY SUTYA 16,5550 A FeY olo e VY tallie il yo

4. 10.22034/nfvm.2024.409226.1198 [2) 20.1001.1.26454491.1402.6.2.3.1

ol

‘s_xja..n..o —‘5.6.#_.0}3 ax)llao ‘J‘_’l ..\_M:LJ e jL_? U")j)" Caxdm oA_S..J.f..\.i..\Q,S 6)LA¢{ Q..i)s 4..1..3'}.m).3. ullma £y9
(Y d.g.LA? LSS:.S}:.Q GLJT M.,..wl..u...> Q‘}::..a ) ‘5.2..:.”.3 u‘.,».m; £,9 a..\..l..l.sol..?cg.‘ ‘Silg.)lflg JA‘}.C LSJLMLA.M )55..2..9 A
£y9 4= )L:..:..‘o 6L.®5Lf )ﬁ..:: 4.35..0.3 YYF axtlas U’J‘ e LA ‘BL?LJ‘ }1)73 uL..A.u){,w ch.w e ‘5:.&.2..0 L.S)""""‘ LSLAB"f o
)I oolaz_wl L_g LSiL_l):'SLe J._alg.c ua.:.?.r..&s 9 6)"....4‘&.? ‘6),?5459.0.3 )l o .d..;.:.é)f )‘)§ G Oy9e ‘tS';":'JL? QLAMJ
LSL_Q s&.:)’}.:..\ (5:'31 &.u...g.b )‘ oolauw! l...v [ d\.g"d.? LSS'::?'H ‘523—‘ u.~~u|...~.> Cyaard g QS*"L""“’ ATJBJS.:A JB‘..\I.A 5[@ Uf‘ﬁ)
L_3 Camln )Y55‘95 GL_Q‘JA)}S}g?lASLl_AA" 9 Qo0 YAIA L.) L;M.r[....w.fj.w/.).m r:[z.:‘ daalaiae CJA.MJ o oolazw! S,)90
)Y95]95 Lgl_muus.S}S5l.~SLl_w| ...\_;d‘é QL_..M.; axlllas u;‘ )d ULA“J 39 L¥) Mlg‘ )\) ‘) L’“'QJ Q:’.):"":‘ﬂ'f ..\.4)0 \V/q
iAo )0 Y L—J e 7 9= w}f}f}f}.ﬁv)‘;_ﬂ//w\_’bgﬂs &= 4_.¢.§) )0 Ao y0 IRTA L_a L_Qw}l..._wl; 9 \Y/A l..:\ ‘5.6.4'.46
’/f\‘ L—J r%‘»).sjb y)5:..MJL) 9 ){mf‘)}n ‘[fy‘_;‘“f/ )LM.,J.)/ ‘)JJ}.A.J y}_vj}_v a.)ua)\) . /Aa LJ ‘4_“&.7)/13’/").;}.@5););”/
u_lﬂl a- C'A.f._.‘u.; YL_s C,‘._asu..a LA ‘..\? 6).';.5[_3 e .))5.A 43943 A )l .0.\3».\.::6.4 J.AL...J ‘) > 4.3‘..\? )‘.’.L“’ ..\Aa)b
9 Oi)i)jg_ﬁ S:A#_MLA.M.> DL AY/40 L_J O#“ﬁLALl;? LAl cadliie LQA&‘J.? r:LAJ e ax)llase Sy90 6Lb g_i#:}#{slji
uu}f}f}l».ﬁ[»...w‘ bdj’(f[h_ﬂf)w/ LS‘L_A 1_1).‘.).? LAAd s lis s_g_:ﬁ}:.g ‘5_4.41 Oﬂ)_ﬁ’)j‘ps Qo 0 VIYY L_j Ofrl’:"” =~
SR K Q....J.ﬁ._w =3 4= |) S:A#_MLM> Qi)_l.o.s 9 O::.Mf.LAL:.;? 4 |) u*..ul.w.> Qt‘.):'*i’“.‘:f d.m)li.ml.g 9 (5.6.;..0 )y5§‘55
.J.-i.)}g Camnln )Y5j|5§ Lgl_b uu}fg.s?lﬁﬁl*_u‘ A_:LC 5)|b U‘)—’)J‘W‘j u.».l»._w s 9 03)3).)9_9 Jj)L_M'.S}AAJJ}S
PLd L5“-’5)i'5“° U_ABLA.A w.bL_f )D L;QL—.’.) JJ.J‘L_) sQL_a).) s 65).“: )l J.J.B &?39.:.3 GLST Tao uLzl.:‘ 9 f")fﬂ‘?f ‘53.3]
ORI RY .\m|55 QL,......J £)9 O)‘Bn

‘5,(1;4"}:") (5,1:4‘/’ o 9 l5o 173 }fj /. 7 [J )Zf [’) J,o /}.C ‘9 5 (5.2:‘.1 [J ] [.:M.' P9 .";J:er J b’)i/j

m_ghiyamirad@yah00.Com a5l gt sdins s Sy 2SIl s



https://nfvm.uoz.ac.ir/
https://dorl.net/dor/20.1001.1.26454491.1402.6.2.3.1
https://dorl.net/dor/20.1001.1.26454491.1402.6.2.3.1

5 ay

Spals il g s e

lIE.F s q jaily /¥ ajlads 79 sla

g ool Jatie ludl a4 b Bhae Ga,b
0,09l5 Jin ole g lens olol el wiles oo
30 Geizmes 0ed Gladl o SeS ek yiul
Ailed oo pad B0 ,md 0,8 lhww  obgd

(A Y) dles S Lagls 511, Sogll
alaz 31 log,aSh 51 caewy b

Staphylococcus ) wsl s/ wsSeSalislin/

Qo0 )\ijbf lebuus.S}S&la.SL*m‘ 9 (aureus

(&

«(Coagulase-negative Staphylococci)
w}f}f}*gjﬁ.«;/ 1.»4 9.'A> la w}f}f}*.\le‘
5 (Streptococcus agalactiae) apYidl

Streptococcus ) da S VYIS juso wsSsS sy pinsl
oS lidiy 85 «(dysgalactiae
;I <= «(Corynebacterium bovis) s
Mycoplasma ) lewdysSile iz sladiss
P ES sl g ,:50 3! g «(spp
(E.coli) (ol i) alaz 51 awly 1Sy a5l
5 (Klebsiella pneumonia) Lisess Mawds
> «(Klebsiella oxytoca) (545 s/ Monurds”
oz 5l 22 disS 5 Proteus usiig, slaaiss
(Soinsor Leagilo [Pasteurella spp. VY sl

(Mannheimia haemolytica)

wlisegoge
..y (Pseudomonas aeroginosa) /;sisjs,5/
axsly axsle ynas oliwg pyg olow! jo auiled oo
Sl ays oleys gl COY DY e )
oaiiSolay !l Jole ololis 51 Gy ol ,u2S0
sess Ly ol p ¥ Saism ol Wil 6 len
B9 gplulis a4 gleyo a4y Zoly lee 20,5
Jre Ghalae 5 pleys 9,8 Ceepn 5 lons Jule
Syle Kaaws Gloyo 51 Jad Mise a5 aulzs
o SS9y (5] s Carmnnd Cenglin (o low (O-Y)
azlge odes sla il L 1) Ol py5 Gleyo
polin ol pusilS Lo S pul el 05,8

Sl dy QLM.'s‘ Sl sl e (SIS Q‘}.L.Cd.g

Ol g (bl ol lad g

doddlo

s Fasly 3950 4y (Mastitis) liwy a9
AUl 6 lem plhal uly jo Sliwy eldo
BB el San o] (SuiadS oMo (V) 948 oo
roaslie JslB,e b ol Gl o9 toasline
fy9 mdle (YY) asly il cod Gl s
ol 398 Cledl S 1 wiled oo (SaindS Gl
3,0 (50,5 abl Sylaie i GHlems S U
skl Ged elS Gl padchde g ey
Ol3dl g Az vsmg oKy saaad (Sl s
cdl cely as sy Sulegw sla Jola
Ol pyg e alaz 51 Wigd oo yud il
m2 Gl pyg (Y V) aidl oo o5 o il
ple (Sas 019 5 ma g )lred olygs )0
A(Y) aiS oo s

as Sl 2y oS S Gl )9
s eosr azlye o1 L oyed 55 Ghygp Cuate
5 g logls ay Slglyd golandl & jlus ol ol
Ol salez 5108 o 0l Ol adel Caie
ey CapdnS 8l ades uals ol
Gl molie alyje (SSGeeld g g,lo slaas e
anie pls dlaxa!l Soe L Bd> Jie oud
s osthol Sl 5 silem )50 ,0 b i
(V=0) 2l oo Glaa> 59,1

Yo olidae Soosgus aildle IS ,el o
Ol £y Golems 31,0 Hud Cario 4y Ol
o oS o &,lus )LoT EY) 08l oo 04l
axlllas jo Jy Cennd Caws jo ol Sledbl
fy9 Dol AYAD Jlo o il ) San g o2 )sds
JU, oobles FY - LoLas SexnlS co olia
Owl3dl 4y dzel LoaS ((A) Al o) paesdd
ol syl sleanze o i slaosglyd caald
oless lad,lilee 5 &l ol Jle o o3,

)‘ jl.f QL.‘...».A 59 OALLSQLZJ J..n‘}.c g AQ‘55



e Oln 959 805D b 25U Jolas éﬁﬁ'wdﬁai Cooglio (5o cpmnd g ‘_#.Lwtawv ——

or 3l s DB 9 @b WS Ged il adds
Globzme jo b3 &jsoh disel o 5l enel Cusse
S o) BT Esls aods o BT o) BT s g wetS
YV los jo el YT Goe 4 g o0 sols S (yled]
T3 ORI [ESPE R WA AL P HE IS S K g3 WP ERY
QMSb..\m 051 00,5 Ay IS g4 g0 4T slacd,
G5 5 iz omd g @lold Cuz el Jes 4
e gl dpoy Gbooad o slag st
9 lberdon Sluogas I (Shils cwlidog S
2 S S 55l oliglel 5 e S 6,0l
Blood ) loge BT aes o polais] slalese
o9l QBT SIS BT el Jesle «(Agar
Gilohr olais! Lume (EMB) [T o ol
Oizen 5 TSI b TKT aiSYET usS355 2l
3,y Juie Y45 15S YLIS (DNase «l i sla siale;]
9 Ol sl 4 Coslas (VP- MR) SoS s (35 5
g HoS odg (Joail ol sbal cmmgngyd
o35 28 > CAMP alo3T gl 5dg 00 sV
A8 N0) as oolaiw! lansd
bl Comla Cpnd gl aslas Slulls 51 e
P ol sl Gras mly B Sasm sl 4 cons
S Oy & Sewd Ll ) 5l adlaie o by
oslazw! (Kirby & Bauer Disc diffusion Method) 5L
Ao &jgoa glax o sl ol jelae ol 4 Lol
S o D905 Jolao (55995 L (29,50 Ggemliwgn
8T gt Joe Laume gl [0 (s 5 s w8
Soley b o 0l o0ly clS (S 1eiSG iSy e,
7 | CER S KON I~ P WIS PRCOv I P91 01
LojsSie bame mhw 50 k8 0)50 glacSiign
YE Soe 4y g ool ool 8 oo 5l e Lo Ve alold
O 0,8 eSSl ol 5 il a0 VY sles o el
od oS b el ol Soo il slacuss 5l glae
« Penicillin (10 Unit) olew oo :dols Losls

Gentamicin ~ (GM10) yslols

OF AT Ay, oo
JyiiS aaliys slyz! gl aSul 4 azes b
Jolae 0,50 0 Oledbl xils e )
L ,%s G,k 5l g cwl 3Y ol Gle,d g carmnn
a5 Saigws s3] Cenglie i 4 azgs
py9 cdxiSolazy! sl g,u5L alax 1 o ,u50
GeXl Gaizmen 5 el Gla ey ol
50 lag,uSl (Sudgm il Cuweglin  Wglaie
San b aslas ool oldlas lixe bl
s Lol

Ol pyg odmiSoloul slas,x5L o

9 oy Bkl isio slag,logls jo il
A¥S 4.:1.‘;3.? (51,..3' Gud GS.J'T Caen L 69i” O#:\xs

g,y 9 olge
VFe e bl b oriie — siogs asllas ol o
3 el ling pys 4 e ol o, YYE 5IVEN
P QB ned )3 e o o9 (e lageie
I oo et Sl e jobiie (pa A (6,1 piged
5 odd aed el Ol b by 2550 435 5l
Ol Sg g Sl oo JolS 55l s 0,8 SCas
oud Jehe dubd do o Ve IS azel byl 4 b
553 458 LIS s Sts 5 IS i ] e
Sy See b ol i, 90 Jo Adgs sz lu
s g5 T O I g Sl oo JUS 50 09250
FO aly by plimy paded b ol il (oo VoY
g odd dngd B 5l as bl sledlg o)ly ax o
ol Juld digad Olasein 7,0 51 o ((V0) w8
Joe «o)lo,l Cugi g diges 331 b S 0 4SS S
saSiiily oliule;l a4 gu LS 0 ladiged iges I3
ples ol ools JESl 5,5 olj] olfiils  Sijuels
00,55 bl ,0 Sgum Bl 6 o paiges 5 LB lagls |
ol s cov oKisleyl o aalsl jo s

Vo S A g0 Yoo o g i oley] slaaly)

H‘
O

Gl palidiesgias s o agptas

1P lass] q jaSla/P ojLads/¢ sla



[P lissj q ks 7V ojlads 7 sda  Ghjaals palishicsqias s WBojl3 agii H‘

Gl T s olslinl 0,50 FY (laasloz ssyo YA/A)
Gl YA Jels (oo, VWYA) cuie 3YS1S
Tkl wlaa Yoo ushs) wsTeTslslil]
ie YSSTSS wsSoS glidlil digad Yo o umopity/
oS oSalslin]  Jols  (lala>  asye VY/A)
A sl usSsTpbedlin] 0,600 Y epteo st/
«(Staphylococcus caprae) /L5 e aSalslin/ o g0

FisessS S sshSlis] sy5e Y g 0y5e P
odlgils 5 ala> YA (Staphylococcus chromogenes)
i alowl Jolis (asloz o y0 1 1/9) adewl
oosSitigtil  usbsl 5 eedige sl
s oSS sl ala> ¥ (B.pantothenticus)
aSYET  wsSe5s il alo> g0 g (o,0)/Y)
Fral Yo, 5o o] M5 3idgy (20,04 /AD)
Hiwl L 4l SLi a5 (Trueperella pyogens)
4)5@.: & B ID‘JS o ey)wb ¢ M‘)}a s.\.wGA OA.:-AL;
O Jez ) el glols (ale asye +/FY)
o3 ey 5 p3d sl )0 (liny ey Slse nytien
Sl aibise Gily o5 O aslllas 590 (slagaine
B o Gl Jyad 53 ol o9 2O s

(P=0.05) ais ovnlice (5 lo cxe

Ol g (bl ol lad g

(CRO 30) (ysuSL,iaw Cefixime (CFM5)
odSsll s Tylosine (TY 30) .y 56LG (Ceftriaxone
(NFX50)  pwluSolag sl (Tetracycline  (T30)

(SXT Jg;luS goldfgas /o2 pgies 5 9 Enrofloxacin
1.25/23.75) Trimethoprim/Sulphamethoxazole
o eolawl

oS bl eslitul b eogenbsSl oy (b 5l oy
SaSs 31 Ky o Bl o i poe lle S5 550
Loy oud 6rSojlul yioidie camnm  coslital 350
S dawgy ool &l o lalisl Jgam 5l eolex!
Olye CLSI sjlailbenl 5 46500 sluss ousjlu
LN L 7VRLH [PYRCNOR T VIR CSS I VRV SRUVO e
potie 5 (D lazaas «(S) oo & g0 155,90
sloasl bl 5 )bl ;06T .(0Y) we 5 s (R)
38le s 5l ookl b gy Cod (gl i b g5,
che 5 6 @ bl ool 5 V) ases SPSS
23,5 plxl P<O.05 (g)ls sxo
9 2 03)] (6, slaglS 5l eundsl aiges VYT
A obySL ciS amis Gdod opl o Gl gl
E5 90 digad T3l 0 s (aoys YTNA) diges
Sylaa 5l oads oz o mSL i gilulas 6 2SL
B I A S

9 (Lo 9 990 3 oudlar Gla g S wuo s g Slasi —) Jgur

ERRE S 1Y Slass RV
S ol pac A YENA
L3 ¥ VAIA
R AR, YA \$IY
crgte il s S plsl) ¥ W
PSR R PN A AN Y- \YIA
ol slodisS YA A
s 8585 ] ¥ VY
YT a5 3550 sl Y -IAD
Mg = Vg5l i3 Vg~ 3] Mol Higas S, plaS o 1Y




e lamng 09 1S3l (o1l L Jolge (S gt I Caogliio (oI (ot 9 (2wl

392 ek g ($9,10 @ S ol 09,5 Lo e
S g8 sS ghadlinl (50 Ll (gloliinr 4y Cooglie
3 ol mls ol oas (Tl 13/ g Cude Y S18S
Sad 5l ezl by 4 laalaz (Sgn 5l Sl
30 Cewl LS8 LS el oul ool HLlas Y Jgum o

K his 4 Glace Sl 5 a,cos sl 5y

28,55 S50 ol S gaa il bl S5 g (lulaz 5,50

ceipa ) Cenles i sadlir slag L
(Blge doye AYAD) L gewblis 4 cod
L UobSsuldon  —mnsiesy)  JoileS g isS
(aoyd FVA)  peslaSslig il W(aoys  AVFA)
FYIAP)  dSolals (aoys FYIVY)  puSl i
YOIAY) S (a2 YYOV) (p5sbl (a0
boopbeoishy @ ol ) Comlas )0eS 5 (200
YsS1sS (ola ywsS s sLdlinl isls olis (soys VYY)

Slami g wuoyd 4y anlllao 5550 S g KT 4y Cond (3l 59 35190 3 oudlaz Lol 5la (s Sk Combins Glime =Y Jgu

(2050) ol (30

gy i wiges VY 0 Sras slacSign sl
Sl Sh a5 )13 aalllas 3550 i )9 4 e

. % 3, i
3 ) - b _l i . 3
3 ) 4 2 3 3 = 7
0o laz (g xS G 1 33 1) \}, gl) 3 3 {
= ; ) :
¥y YYIYY YYIYY APIYS £./4 OFIOF SYISY
S Ll
(M) () () (YA 0N ) 40 )
] _ SYNO MO YN0 YA/ ovIs YA/ VOIY
85l wsS s sludliw]
) V) 40 v ) 4% O) )
‘ Yo Yo I Yo I b
vt ko s | yuaS oS sk Sliw]
\») ™) ) ™) ) ) ) )
R Voo AYIY - b o soiss Yy Y
[opls yusssS skl
*) ©) ™) ™) ™) ) ) M)
_ Voo ADIY £Y/AD b FEIYA FEIVA YAID
kot f wgT 9 gLl
0f av *) ) @ ® ) )
‘ Voo AVIO - Y/ I Yo
sy b sS85 sl Sl
) V) ) ™) ) *) ) )
] \ ! ) o ) o
vsii809 0 s s sbSli]
) ) ) M) M) M ) M)
Voo Voo YA/f £Y/AD ABIVA ABIVY VEITA
0 ) ) *) an an ) )
Voo Ve YYIVY £O/F0 q-/a- 4.4 YAIVA
s gbils
) ) n ® ) 09 ) )
\ 3 Yo b 3 3
s giily (gliwl
) ™) 8 8 ™) ) ) )
\ - 5 b - o
ot w3 95 95 9k peiaw]
) 8 8 8 8 ) ) )
4 Camdoadlax gl (S ] S oS AT g Sy

Sl e bt Gua b ol adl

<
>

Gl palidiesgias s o agptas

1P lass] q jaSla/P ojLads/¢ sla




[P lissj q ks 7V ojlads 7 sda  Ghjaals palishicsqias s WBojl3 agii H‘

@ oad odaline (Sl 5550 10 0 pd jge  Aiue
Bl s 1y dae Sogll Kl awdlowl solgls clacl
odd Al diges Av 3l Lol> gaion b oo cadls Gl o
Loy a5 ools olas calises cldlae i los 5,551
A e iS5 Sl sladiged w0 Yo B YO
doy £l GLKas g 0oly S addlas jo a5 (g 9bay
Bged ao 0 Vel (e g (2950 dsllas (o naigaes
VYNV 5l LS e o), Sen 5 Mbindyo asdlas ;s 5 b
(YO YFLY) sgr o0t g5luliz 6,55k ladigas oy
slacssie Jl 5o 9)lse cnl 1ol Sl Jlox>
3 Jr5S S g5 (el gl Langs oS 0Bk (0 S JS
el ple ol Sew Guizmed (V0 ) ail ool
alowsdlysSole o jaio alaz ol g 02zl
P29 come Julo 5 dilonss (g adlllas cpl ) a5
4 JEl G 0 diged 4 el anil 00gr iy
el 55 aigad (13,5 g8 5 olazl )b o 5 oyl
S5 ge 00l glags 2SL pals
SHgmtl Comlas wyn 5l Jel> @l
oS whe adllas cpl o cadlas sl S
5 Ok 4 oadlx lag Sl paled ol
5 JoileSloy 55 commbiliiz a4 Joud LB Corle
ol oSk &S gk wg Sk b
b rmmlelis @ G b 1) Colias o i
5 (Goys AVFA)  JsslaSsosdsS woys AY/AD
Iy Camlus (9 5aS g (duo,d FY/A0) el olig il
isle las oylge wsye VY L ks o 4 Ces
ool 095 LS e YSS1SS (slaueS oS sLdli
hoise ol s Wog ey sl 4 o
oz 5l oad pbul Sldlas S mbs b adla
5 @SS 9 (1) glles 5 (Swpidle Slalla
IR S by oaih Jligen (VF) o, Ken
50 b glgeas s o plis |y slacglas cldlae
0okl 4 Coglie o iy e 5 o G3lo aslllas

CliaS 189y 0 Ceaglile (9 XS g Cuamlagin sl g

Ol g (bl ol lad g

AL adlae cnl o Gl by pyy oniSalx]
ol Logass g Lis gblie plo o oad alxil clallas
W Jlo o jlee )5 50 3olo vese Olalllas alos
(V) ! o o) 5 (SILs VYY) L asdlas ((VA)
30 oK g Fufa Bgd «(Y4) VYA Ol jo olgols
5 oKen 9 Mahantesh  zlale «(VY) 2013 5.1
5 ,0] jo il Sen g Green )5 (YY) lwgain
o oWhes 5 Malinowski - Swgdle (YY)
Conl Eg090 cpl Flis g ails cayllas (YY) liw,lxe
P9 Sl o 1) (ol (i oad S3 oL ySL Jelge o5
2 oadl auS e b Lo albie bl jo ey
3l 352g ole Ggles Sl S L leaslas Jlgl 3
oddlaz (6,8 o yiion o0l S5 adlllas jo a5 (g sbay
g ye@ole adlas 0 ¢ awlSgS el sl colgils
adllae o ((VF V) 0g o weSsSlilinl ) Ken
405 b Seie 5SS e s 5 (a8
3l eadlas o iSL p yo I, CIE b apgs ST
Beizdd 50 (TY) Wogs oolo plais! 093 4 ling gy
LS o ol )Ker 5 Mbindyo lwg 48,5 slxl
g oy FYA L e Y681 (sl yusS oS sldlinl
Folse (el 20,0 VIV L (S 95 o il sladiss
AYF) woos u».:‘; uLw.) £,9 odusS sl
Pog Slye Sl eadlar glag Sk Solate 5ol
0)90 Wiged x> ;3 Dol 5l (LB6 Wl oe liay
sl 5l baiges pled Lol adllas jo) asdlas
pls yoy9y 0956 (351 0dds (gilwlaz Jol (plicds
walllas cou glaglaels cullagy (pao L Sw)
5L (b cov b (b) anlllas 8550 lius 09 £
alllas b jo (L3 ilulaz Gl g YL
Lo g8 35 ghdliw! ol atsls bls )l 5 yws Sogll
4 U S Sl aslgiee e mlie p ogdle 5



e Oln 959 805D b 25U Jolas ﬂwdﬁai Cooglio (5o cpmnd g ‘_gqlwlam ——

g ool5 Sy addllas o (YO) ol 3,155 Jol o5
O @l g ol G mizes 5 Ol
o9 (V) Conloals (B)1S eomty @50 50 Dl (e
o5 5 e il b aS Wleols olis olilas IS
D) wboe IRl 58 Gl pyg 4 (e 25
5 Ol pyg Sl g9t VL Olie @ 4z LY
(S 95 Uhygp St 4 (6 ke axgi LB Ol lus
Cedlie g bl slaghs) 00 s Cu e S
el Sl y9 0)lge AR Cg Gl
Sl ySh e Dolis 5 gol 4 axg b Geizes
Somlez 68 50 Sgl g Gl )y oSl
sl 5 saris slaces pbxl (S ]
Sl e3z e oloyd Caz oloy gard 3l i
RETRg

O sl eSS slsld g (oL pl
alllas cpl po 1) (Sl Gl o9 4 Dl o 2
alaz o ;0 odd cddlin YU Cwglie sl lis
o Sl ey Cuglio cnl Jlil Jluaol
S pogaz o Sla, bl 5 Gl e )15
S5 Dby pig ouiSoloml Jalse (S 5l Conglie
Cuoglie sbwl Sy palS o a4y ddhio o o
a3 oo LS ) s 3L o 53 (29,5
SUT Sl atlsee oY 055 iize 16l Swlpm
Solger 30 )Ked a4 Miegys Sgree yISS
Shlsms S oRtalejl prime Golgies 5 Laaiged
ol pll jo aS 5y olyl oKl Siyaels saSails

iles gl a8 5 Sl civged (5, Ken Guiow

References

1- Salaki K, Moradi H. Bacterial Agent of
Mastitis in Dairy Cows Farms in llam City. JIUMS.
2011; 20(4): 88-95. [In Persian]

2- Pantoja J. Hulland C. Ruegg L. Dynamics
of Somatic Cell Counts and Intra mammary Infec-
tions Across the Dry Period. Prev Vet Med. 2009;
1(90): 43-54.

Ceoglin ol S jebbas (VO) wl ouslice Lol
@ ol ) ek e jllag)ls (B S
Slhals g acSge 5T o 5 5,5 ool
Bl Cns

Sl Sl Cawlus 0 ouls cvaline S
Solite oS b ol oo |y eSCgu 5T 4 sailas
Ghlie ;o gl pyy oloyd 50 Ssm gl Bpae
chw 0 gl alwoss Bras walise oLl
5 Lgmaly il mhae ik slaglasls
ooliul 0)50 (Siges T oSasd CuhS (izeen
Conglin pynS o y5ebs Cedls b3 o anlllas o
2 Sl e OMare b Sgn Bl 4 o
L oles Sl 5o ol Jleisl a5 wiloo ooz peol
Oleys co Sllga> slaos gl 8 b as b o3gll slapls
5 edae OMShe 5 aidly eSSl aele 4
Ne) wgd el |y pludl jo 59,500 sacdgas (loyo
(\#

2 Ol pys @ Ml Glie Sl ) aslllae cpl o
P>) ol ssnliv s)lo gxe AN Jlo it Joad
P19 E989 Olyme Wjlo slizel paame 51 S Ll (0.05
) wbes GRIE by o BlS e 5o Gl
SFsb loj eib 5o allls 555 o a4 A
20,5 1SS

ol 59 Ol e Ol Cr i pol> GBS )
53 D osaline Jsl 0S5 533,50 (n%eS 5 pow 5 P93
i s ol Bes 5 Vallimont cigedly asllas

20 0550 (pyeS g iy U pgw oX5 50 (yliey p)9 £989

3- Smith B.P, Van Metre D.C, Pasterla N.
Large Animal Internal Medicine. 6" edition. 2019;
USA. Elsevier; 1231-1310.

4- Rafeei barzaki M, Vand yousefi J, Ghods
F, Agha tarahomi M. Studying the Prevalence of
Bacterial Mastitis in Semnan. Province. Pajouhesh
va Sazandegi. 1997; 34:110-111. [In Persian]

Gl palidiesgias s o agptas H‘

1P lass] q jaSla/P ojLads/¢ sla



[P lissj q ks 7V ojlads 7 sda  Ghjaals palishicsqias s WBojl3 agii H‘

5- Smith K.L, Todhunter D.A, Schonberger
P.S. Environmental mastitis: cause, prevalence,
prevention. J DAIRY SCI. 1985; 68: 1531-1553.

6- Losinger W.C. Economic impacts of re-
duced milk production associated an increase in
bulk-tank somatic cell count on US dairies.
J.Am.Vet.Med.Assoc. 2005; 226: 1652-1658.

7- Zakizadeh S, Saremi B, Rashid H, Najafi
M, Savar Sofla S. Factors Affecting Mastitis, the
Frequency of Pathogens and Estimation of Genetic
Parameters. 1JAS. 2020; 11(4): 513-526. [In Per-
sian]

8- Bolourchi M, Mokhberdezfouli M.R.,
Kasravi R, Moghimi E.A, Hovareshti P. An es-
timation of national average of milk somatic cell
count and production losses due to subclinical mas-
titis in commercial dairy herd in Iran. 1JVR. 2008;
63: 263-266

9- Gindonis V, Taponen S, Myllyniemi A.L,
Pyorala S, Nykasenoja S, Salmenlinna S, et al.
Occurrence and characterization of methicillin re-
sistant staphylococci from bovine mastitis milk
samples in Finland. Acta Vet.Scand. 2013; 55(61):
2-8.

10- Edmondson P, Blowey R. The Veterinary
Guide to Mastitis. Intervet. 2001; UK. Limited: 1-
94.

11- Fadlelmula A, Dughaym A.M, Mohamed
G.E, Deib M.K, Zubaidy A.J. Bovine Mastitis:
Epidemiological, Clinical and Etiological Study in
a Saudi Arabian Large Dairy Farm. BJVM. 2009;
12(3): 199-206.

12- Fufa A, Gemechis F, Bekele M, Ale-
mayehu R. Bovine mastitis: Prevalence, risk fac-
tors and bacterial isolation in small-holder dairy
farms in Addis Ababa city, Ethiopia. GV. 2013;
10(6): 647-652.

13- Beena A.K, Ranjini A.R, Riya T.G. Isola-
tion of psychrotrophic multiple drug resistant pseu-
domonas from pasteurized milk. Vet World. 2011;
4(8): 89-97.

14- Sadeghpour M, Estabraghi E, Mokhtari
A, Reihani S. An Antibiotic Resistance Pattern and
Microbial Agents Isolated from Raw Milk Samples
from Acute and Sub-Acute Cases of Mastitis in
Livestock. Journal of Payavard Salamat. 2018;
11(6): 650-659. [In Persian]

15- Quinn P.J, Markey B.K, Leonard F.C,
Fitzpatric E.S, Fanning S, Hartigan P.J. Veteri-
nary Microbiology and Microbial Disease. Wiley-
Black wel. 2011: 179-263, 837-851.

Ol g (bl ol lad g

16- Mahon C.R, Lehman D.C Manuselis G.
Textbook of diagnostic microbiology. 2014 5th ed.
USA: Elsevier Health Sciences: 762-96.

17- Clinical and Laboratory Standards Insti-
tute [CLSI]. Performance Standards for Antimi-
crobial Susceptibility Testing Eleventh Informa-
tional Supplement, CLSI document M 100-S. 2016;
26 th Edition.Volume 36, Number 1. ISBN 1-
56238-923-8 (Print). CLSI, 1908-1898, Pennsylva-
nia, USA.

18- Mohammadsadegh M, Askari Badouei
M, Gorjidooz M, Daneshvar M, Koochakzadeh
A. A Study on the Clinical Mastitis of Holstein
Cows on Garmsar Suburban Dairy Farms. JVM.
2012; 8(2): 137-148. [In Persian]

19- Dadkhah M. Prevalence of mastitis caused
by bacteria of Enterobacteriaceae family (coli-
forms) and determination of their antibiotic suscep-
tibility in traditional farms of Sarab city. The First
National Conference on Emerging Veterinary Dis-
eases. 2010; Islamic Azad University, Babol
Branch.

20- Mahantesh M.K, Basappa B.K. Preva-
lence and Antimicrobial Susceptibility of Bacteria
Isolated from Bovine Mastitis. Adv. Appl. Sci. Res.
2011; 2(6): 229-235.

21- Green M.J. Green L. Medley G. Schuk-
ken Y, Bradlay A. Influence of Dry Period Bacte-
rial Intramammary Infecttion on Clinical Mastitis
in Dairy Cows. J. Dairy Sci. 2002; 85(10): 2589-
2599.

22- Malinowski E, Lassa H, Smulski S, Klos-
sowska A, Kaczmarowski M. Antimicrobial Sus-
ceptibility of Bacteria Isolated from Cows with
Mastitis in 2006-2007. Bull Vet Inst Pulawy. 2008;
52: 565-572.

23- Shokohi M, Ahmadizadeh Ch, Kaveh A.
Evaluation of bacterial causes of subclinical masti-
tis in dairy cattle of Negine sabze Makoo agro-
industrial and animal husbandry complex. Vet.
Clin. Pathol. 2018; 11(44): 379-396. [In Persian]

24- Mbindyo C.M, Gitao G.C, Mulei. C.H M.
Prevalence, Etiology, and Risk Factors of Mastitis
in Dairy Cattle in Embu and Kajiado Counties,
Kenya. Vet. Med. Int. 2020.

25- Vallimont, J.E, Dechow C.D, Sattler C.G,
Clay J.S. Heritability estimates associated with
alternative definitions of mastitis and correlations
with somatic cell score and yield. J. Dairy Sci.
2009; 92(7): 3402-3410.



New Findings in Veterinary Medicine

Homepage: nfvm.uoz.ac.ir
Semiannual - Print ISSN: 2645-4491 Online ISSN: 2676-5004

Volume 6, Issue 2, Autumn & Winter 2023, pages: 74-82

Identification and Determination of Antibiotic Resistance Pattern of Bacte-
rial Agents that Causes Bovine Clinical Mastitis in Tabriz
Solmaz Esrafili‘, Medi Ghiami Raad®” seyed Amin Mousavi Ara®
1- M.Sc Graduate in Microbiology, Ahar Branch, Islamic Azad University, Ahar, Iran.
2- Assistant professor, Department of Microbiology, Faculty of basic science, Ahar Branch, Islamic Azad University,
Ahar, Iran.

3- DVM Graduate, faculty of veterinary, Orumiyeh Branch, Islamic Azad University, Orumiyeh, Iran.

Receive: August 3, 2023; Revise: November 9, 2023; Accept: November 11, 2023

4. 10.22034/nfvm.2024.409226.1198 [ 20.1001.1.26454491.1402.6.2.3.1

Summary

Mastitis is the costliest disease threatening the cattle breeding industry. This study was designed to identify
the bacterial agents that causes clinical mastitis and antibiotic susceptibility of isolates in dairy cattle in agro
industrial complexes in Tabriz, Iran. In this study, 234 milk samples were collected from cows with clinical
mastitis. The isolates were identified by standard microbiological methods. Antibiotic susceptibility of isolated
were performed by disc diffusion method using antibiotic discs, frequently used in veterinary medicine in the
region. The most isolated bacteria were Escherichia coli with (18/8%) of isolates, flowed by Coagulase posi-
tive staphylococci (17/9%), Coagulase negative staphylococci (12/8%), Bacillus species (11/9%), respectively.
No bacterial agent was isolated from 80 samples. The Escherichia coli isolates had the highest susceptibility to
Gentamicin (90%) and the lowest sensitivity to Penicillin (0%). This result was also true for isolates of Staphy-
lococcus coagulase negative and isolated bacilli. Cotrirmaxazole was the most effective (80. 95%) and penicil-
lin-less effective against coagulase-positive staphylococci. Gentamicin was found to be more effective antibiotic
among all the tested antibiotics. The least sensitive antibiotic was Penicillin - with 1/23% sensitivity. Coagulase
negative staphylococcus was only sensitive group of isolates to penicillin. Escherichia coli and Staphylococcus
aureus showed the most role in mastitis in this study. Resistance to antibiotics was observed in all isolates.
Gentamicin with 83.95% sensitivity was the most effective and penicillin with 1/23% sensitivity was the least
effective antibiotics. Antibiogram and choosing the correct antibiotic before treatment will have a great effect on
reducing microbial resistance in mastitis.

Keywords: Bovine Clinical Mastitis, Bacterial Agents ,Antibiotic Resistance Pattern
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Summary

Escherichia coli is one of the most important pathogenic microbes in poultry. Avian pathogenic Escherichia
coli isolates are capable of pathogenicity outside the intestinal environment. Colibacillosis is one of the most
common diseases in the poultry industry, which causes a lot of economic losses every year. The aim of this re-
search was to study of the frequency of iutA, sitA and irp2 genes in Escherichia coli isolated from poultry coli-
bacillosis in Tabriz city in 2021. 100 samples of Escherichia coli isolated from poultry colibacillosis were phe-
notypically identified by biochemical and staining methods. Then, the frequency of sitA, iutA and irp2 genes in
these isolates was investigated by molecular method. The results showed that the frequency of iut4, irp2 and
sitA genes in the tested Escherichia coli samples were 88%, 84% and 66%, respectively. Also, 52% of the tested
isolates contained all three mentioned genes. No negative samples were observed in terms of the presence of
studied genes. In this research, the high frequency of iron absorption genes in Escherichia coli samples tested
may indicate the high potential virulence of these isolates. Therefore, it is necessary to conduct more studies and
evaluate the importance of such possibilities in the epidemiology of the disease in poultry.

Keywords: Escherichia coli, Iron absorption genes, Poultry colibacillosis
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Summary

Leishmaniasis is a protozoan zoonosis that causes problems in public health. The use of pentavalent antimo-
ny compounds as chemical drugs in the treatment of cutaneous leishmaniasis is associated with various limita-
tions and side effects. Today, plant extracts and their derivations are the promising sources in herbal medicine.
The purpose of this study was to evaluate the effectiveness of oil extract Pistacia atlantica Kurdistan province,
Iran, on promastigotes of standard strain Leishmania major in vitro and in vivo. n this study, 10, 15, 25, and
50% concentrations of plant-based ointment were added to the lesions caused by promastigotes of Leishmania
major. The effectiveness of treatment with different concentrations of pistacia extract on induced lesions at the
base of the tail of Balb/c mice cultured with promastigotes of Leishmania major was checked in terms of disease
progression or improvement and parasite load. The effect of 50% pistacia extract has the greatest effect on re-
ducing the lesions diameter of Leishmania promastigotes, the results showed that there is a significant difference
between the number of Leishmania major promastigotes in different concentrations of the extract and exposure
time. With respect to the calculated P-value for time variable (P < 0.05), there was statistically remarkable dif-
ference among different time periods, so the mean of the measured lesion was different regarding 6 weeks of
experiment, and there observed a statistically significant difference in terms of the time of lesion measurement.
Additionally, the prediction, isolation, purification, and application of the effective compounds found in the Pis-
tacia atlantica extract is highly suggested for future studies.

Keywords: Leishmania, In vivo, Pistacia Atlantica



https://dorl.net/dor/20.1001.1.26454491.1402.6.2.3.1
https://dorl.net/dor/20.1001.1.26454491.1402.6.2.3.1
https://nfvm.uoz.ac.ir/

S ol (owlidiorg e 50 b o3 4 it

nfvm.uoz.ac.ir :ol55g
BeoF-YFVE 1 Sig Sl Lt FFAN-YSFD : sl LLis — aolilad g0

AN YoV Olbo VLY um)sygb Yy D)Lo.a:} a 292
&by «(Ocimum baslicum L.) ylxs y g wilwl ob 28U as codled g o ol OLuS )5

Oy b e Lo 50 (Cuminum cyminum L.) e ¢ 3 9 (Rosmarinus officinalis L.)

" BB iz 1yl " oy ol d Sz pl T N i Aedazeo

Sl oty Ty o30S ¢ (53,5l oaSiils o IiE mlio 5 psle o5, oletils -)

Ol S5 (S, e 90T dmso s i @lio 5 psle 095wt (ot )5 ggzmtils Y

Ohal i onles oty )9S (SMes psle Sliiod dnsie bl (635955 5 (5351,% 0,5 Lol Y
ol el oIS (53,5l saSitils wcsl (5 5 s gel tils —F

VoY o Bl by VFY S5 VF g S5k Y g8 YV callis il

4. 10.22034/nfvm.2023.393370.1184 [©) 20.1001.1.26454491.1402.6.2.3.1

oSz

ear rol adlae l Bos aies Glold ol Gbao )5 L (pg)ls (LS alex Sl e 05 5 s)lej, ol
S SL rimees &8y U5 p o b alie jo S ) pelul oL SL sl el g et SLS S
S absgts ol izl 5 s sl olfis oS 4 ST L kel By 4 el sladiges ool l3é Lot L 16 Loy
4 o b aglie 10 Lauilal gl oSL as Sl aslsl o 00,8 alolid oyr mimiinb & e 3 Ssiles,S
o9y & (MBC) Sawws chale Blhs o (MIC) ws, Sl clale Plas yooxen )Lﬂ S el e,
sl ATTC 19118 sijstpipe bytund PTCC 1337 ugipsl usSpihili] slonssm sy 5o obsklos,Sols
ATCC g ,s0 47 Migalls 3 PTCC 1074 fips55,5] ulizegospey PTCC 1763 L5y ,.5/ PTCC 1857 _usiyes
Golesy mlal 55 aoys BYIYY) Ul oS5 olbry, ouilol 5o 552 Oyt ol Glis ml ob o,y 14028
shizl s (g0 bl J0 g e, VWFY) o0 d(o,0 VEIP) ,9aelS (auo 0 VYA) Jetiw VA OlS 5
Ay g s § B il olod 309 (30,0 VOIAE) yosms =P g (30,0 VYITD) i 5 =Y (o yd YAIEY) 08T puegS
e e S0y 9 S)leyy by Sl plp 5o b iSL (S eles aisls (Swlail Sl Gas slas 25
s ioe VYO UI/MD) fistawgise byiucd 5 (VY POIMD) [ioti59 5T oligogdgus (VYO UGIMI) o450 45 Migall
Sl il Yozl o153 Bua b iSh aygm 5 ulol 55 505t cod Suilal Sl Sh a3l ol olas suwl Cassay
oolaial 390 (21915 9 (2 @mlio ;5 (alierd Sloow eSS cenbis (1 30lr Gloreds Wl w005 5 sokes, Ol
NSl

Crishog e « s L A3, o SW L i puil] igtllS By

mM.Najafi413@Uu0z.aC.ir :aslse Jsius oty g Seig xSl Sy ©



https://nfvm.uoz.ac.ir/
https://dorl.net/dor/20.1001.1.26454491.1402.6.2.3.1
https://dorl.net/dor/20.1001.1.26454491.1402.6.2.3.1

[P lissj q ks 7V ojlads 7 sda  Ghjaals palishicsqias s WBojl3 agii H‘

OF A) o)l pomr Sl Sim g s 95 00,5
s Sl L (Cuminum cyminum L) w0y als
Ao QS Hde 0dae 00T Cogll f po A gl
g odd Al G, Symme lacds sy sgw
() Ceol 0o avogs b e lp o] G as
Sasee do Ol 5l gglae g saxie oLy S
By oozl opdngl wiile kit alS slauilul
Soley,y (olmy ged e ugi T Jald L 265
SlaS 5 Selds (gaudS ST el o s )0 ew o) g
(520w |agSs sgame 5 golais] ()38 30 5 (olands
OF &) col s lons slocs S 59,2 stk

5 Akl sl TF Lol | oMl S 51 s
b ol sl ozl (V- (ee) dil> =y
Gsisyies (Dha) ¥ls s alex 5l Jyene
Ala-S-) (55.05Y «(Aba) S ,bggiel duwl (Dhb)
Ceess 50 (Aba-S-Ala) ey P 5 (Ala
GASL o huy asn ol ol eas plolis
O 9 oS A Y WS 5 e SY upT BT
4528 Sedotis n slap sl bwgs (o)) @ ol
S 5| G2 Sl LS Glieds Jodo (e 4 090 00
5 FAO) wxie Jlo plosle (55,0L5 5 ,b)ls> Glosle
5 1ae o colaiul jeome (WHO) glom> el besle
(F V) canl oges il o 1) o Sandigl

@bt bzl bl e cnl bl 5l Sos
b Ol dilaie 5w 00 5 55k 0l b il
o mdeb 4 e 655 (SIS pleg S 5l eolil
wo Jlse plyea Wl gyl b)) 5 (GC-MS)
boolom dse oSl o it 2ln 5o (92955
P e9Ses 2o S5 e b o ol Lo
30,5 (B G oS 5 L Al
o9y 9 0lge

5 Oy wleyy Sy slaaised s/ Olgo g
O {0l Rl B Ry (55,5088 oigy 5l s 025
gty (QEadSl uj50) guyleSins o550

Oy g (Ao (oo

doddo

et Gl glaglen 5l e i

S & ped a5 0Bl o0 (21 Slis ke slocs e
solatsl slay,s HBaSGas cadle sl
Olesles )LJ ol g anlel o Jrems |, SaSe
b solom 0 585 S 585 Ve e 5l aVle Sl cudlage
So05 Sl Sl 4y orie a5 oad M ol Lise
Dbk a1 (YY) 008 o FYeeel 4
byt & Dlgise @3 L b s lon slacs 55
(Al 3/ Migolles
owslesl Gisiamgige byt Sigtig 5l uligegogmn
YF V) g0 0ol (ughysl (g3 sbedlis 5 iy
syt oy s ly el pml, (V8
Jedoas a5 conl oliond 05 eSS 0533l 155 e

P50 s Hglegigo

G oguad dle ojgpl Lo s 4wl ond
Gl ooel oy builul aile ek slaos lagSs
wied LE 4l slacdplie bl (YO NA)
0P 4 yazie b 5 S pNee P Su) poogdle &
) ul.uf].: U"‘ éﬁ)LY L G)L..m.: 4\-§>LC J..J.)
TP TS TS RIVIC SRPINIC JIPNI WE
Sl ol sy 238 Slse 55l 5 Sllisnd
Olpl o 2@yl OllS (nSeee 51 OY)
ged 0)Lal e 0 5 s)lej ol OLLS & Olsise
olS 51 Ocimum basilicum L. cole oU L b,
ssbas ol il slaplal a8 coul gl oolgils pge
(P9 m s IS oy 5 6K o S
5 )5S S sl 0 wulis o Fosls K35
() )0 0,8 s uiored g 9,0 Qb eac
dluai> 2LS (Rosmarinus officinalis L) s,b;,
Dg go CoiS Hlare 5 Sy olS G lgiedy a5 Cul
S yme Olgieay glos S sloo )5 55k, oSy

)0y sl le (loyd 0 uizes g Mo (Sie



e 3o 0393 9 S0y 0wy B bl b S s Clad g o bowwt OluS ) me——

08 6Tl S el VT Cue 4 o 5 il
S Lo (69,0 (it ctS ol b palls sla SIS
Lo ) suzme ekl b g s (TSA) 5T (g
p 2L Gemilingn ol 2S5 TSB cuis
eSSl esliial L () = V/ox V-7 CRUMIY o i

YY) 05 ags aelw Y 030

29 S L] i 55 4 (19 550 S 905
o e V) opme 4 bSh Ggeailing 507
Las 51 il o VD jlio 5 Jitio el 3 2oy
Suly ya 0 g adlal T @ eadiogd BT e g coas
Sal> 2 4050 5 ol e L O Hhd 4 Sl Sal>
Sy Vo Cale b e g ol bl VO il i
WIV) BT e 5g Ol S lasee b o g a8l
doysld VIV clale L Tween 80 ai , (+/VO
o Jsbre b w8 5 e ae SRS e
(203 1+ 2 il Jioiss sloue S & (s
20,5 sl (/Y HM) gl ild 5l s g A
ods S5 lyls ke oad Ay slacal
Fohe oy LSk as Sy g S ale S
o35 eanli LB (lls b -ally ) s a3l 4l
(F) 23,5 plosl 1S5 0,0 bayge;l soles .o

49y @4 MBC 5 MIC ouw g0/

5 ol slaaiges MBC o MIC i pibglifog ,Seo
SN0 X VT CRUMIY Gos slodyges w55y
ceiS el eoliinl b g cpdglilegSie b9, 4 ()
I e e, wl abul wls 45 ool 5 TSB
B9l cuiS laze 030,54y VO/F — - - pg/ml
380 et Lo g Cute J7US liear Bun g S
ool ab aid)5 s o dle S laieas 651
9 6)‘..354.3[7':.4; oq.i:)fé b 59 celw FA Sow 6‘)‘.‘
b PY+ M zgo Job jo (o D)g08 Ll &
W3S sy (OB ) g Sl
Al S MIC Glgieas (581wl asl cdale oy yies

b 5 bt SLS 5 (ooled izren 9 (Gouding
Slieyls) Merck &y 5l eolaiul 8,50 slaciis
Dygpots bk sbase W08 gl (Gl
sliagh Olojle (29,50 iS (90SLS Sl 052120,
b g Glpl (Fae g (oele
o9k LS GC-MS U] 5 wilw! glpiw!
Sz 361 slos ;0 ol b giiincs 3l L (>, IS
WAl g (e B 0595 olws Lawgs e
gl g Jiie jomisls oliws 4y j3gy 05 00 lode
Pl Ol b pelais hg) 4 Ceelos ¥ Do gl il
5 @B e Sl 5,00l bt uilul Cusgby b
oy g A)d gladed gloJbs yo ol by b
5 ooliiasl b uild SlaS 5 s 6,5l (3,0
(K, 0= Agilent 7890A) ;5 31,5 g5leg,S olfiws
o5 ¢ (Agilent 5975C) o) miwab 4 Jais
(agsSee YO (J3ls jhd e Yoo Job) DB-5
mi/min ce s b (30 olgicas poda 550005 o)y
Ng,) YO+ °C LY e sled b st 4 /3 /)
Ol 551 w08 B,y (V0 °Clmin. ool
b il LS 5 59 g 3550 Ve oz grinscibs
L T duglio 5 C7 - €22 clapSIT Jloy il (o)
Sl spSoe 9 dylilivl SLuS S ooy Ak
) B ool e SloS 5
@St o S ialb it sldsw 5
sk lis] Sadase plp )0 e g el
ATTC  fjstewsise Lyiued PTCC 1337 sl
ATty 15/ PTCC 1857 _ugips Lwslewl 19118
5 PTCC 1074 [;3055 57 _ligagosmy PTCC 1763
B3 owon 990 ATCC 14028 jog )50 A il
3 @550 Sledised gl sladed ganaiey (85
alflas O)g0a baygw oolod g sl ol byl
gl TSB ) &l somgtn mlbe oiS Lane 4
Voo slod )3 Gusrw uphewl (55l grmilimgns 50l

a0 YV sles o bagw ple g o5 c6le ax o

—
*
*

Gl palidiesgias s o agptas

1P lass] q jaSla/P ojLads/¢ sla




—
*
—

rSipals ualidicsgiCsa > B0 agdis

lIE.F s q jaily /¥ ajlads 79 sla

(22,0 YIVY) o =P g (aoyo VIAF) Jeiim 5
@ yn eizmes idg Lo Iy polie (p i
055 bl olasds BLuS 5 Sluls 5l sonl Cuvsay
i 45 4B e oli 1) ke S VY e
4 (ao, YAPY) oSall rwgS il @ cus S
B (aoy0 VOAE) yoww P (2o, VYY) (s
(2o, FIFY) JFV-oarD g (a0, FIAR) s
csls plazs|
s 9 puilus] (slodigad o1yl 6 ole
ey ol sladiges 0T yo jlicl Lig, 4
28 ke z soblae jsbar Grasd g e 0 w0k,
(p<0.05) Sog S5 (Y Jouz) Guo slbagw
2 listia il poligogages 1y (S0l glad oyt
35051 e a8 5 VAN MM) 6,k (el ol
5 (VI MM) [t 55,5 oliogopen g1 5o 035 il
Sewddy (VY MM) oo Guslesl 5 Gl il
33 s 2 s S5 Sl (o) 2 (0<0.05) el
(p<0.05) o4 Sylie (glo g Hebay s ,uSL
wxb b pisleasise Lot age (sl

S5 (e b e g (Lo 15l g oo g0 4

(p<0.05) 05 =3 AIY mm 5 A/

Oy g (Ao (oo

gy B (g (29,50 A, A8 a5 Slaasls )
Celo Y¥ Gl g el BT cty g cotS s
Sy a 0B a5 shle e al (g)la8dbe,S
(YY) 20,5 ¢ MBC lgicas 0g0 Bun (6,251 99/4
L bools Judow g ayjod cldools Llxi 9 4
OSlee duslio 5 Y asus SAS lidle i 5l colazul
zho o 5 oSl Gl sz eesl lawgs aools
A bl dsye 0l
GC-MS (405l @l GC-MS b/ zls
Vg 50 e o) 9 ol ol ol sladiges
izl 0gi e comlive a5 jgblen el sad 63l
Tob )0 i S s 0 5 S)lej, Ol ol
YA oaals glulis as,s A0/A0 5 9/YY AQA/AY
a5 ad ooy et by pulel )3 pleeed oS 5
Jezl w0 YIV) Jeim - (aus,0 QYY) Jolld
—ol=0-Jg,y80 g (o, TIFF) Join - (0o ,o £IOY)
<) polde (p i cudia (asye TYVA) Jha ¥
232 VY ggozme 5l aisls plasl 0 4 1) (0,0
SlaS 5 g by, bl jo 0uls eols aseis oleends
-0 (duo 0 VEIF) ya0lS (aoy0 VYIA) Joiiwr— A )

-0 oy AYY) Joi,e (duoys VYEY) s

GC-MS 3l ool b ouls bl w0313 9 (5ylo))y ybry s wilil (o bools OS5 —Y Jguo

S 0333 Skl ol

%o RI o S5 2oy Rl lbesbeeSy  wep  RI sl S Ry
" avA a-Thujene SAY Y e0d Tricyclene Sy Ave o- Pinene )
s avy a- Pinene WEY 1e8 a- Pinene SNeA¥Y Camphene v
N afyY Camphene SAT R RYY Fenchene Yo A Sabinene ¥
SIAS sy B-pinene S. )ear Camphene JAY AP B-Pinene ¥
e aA Myrcene SYO VIEY A -Carene Vog Ay Myrcene o
<16y 19A a-Phellandrene VD VAP Myrcene SIAY VY a-Phellandrene 4
o Yoy -3 -Carene <A VA g-Terpinene SAY 1N Limonene v

oy Y o-Terpinene YAY O AYes Limonene Y Ve B —Phellandrene A
VORF 1eY) p-Cymene WA AT 1,8-Cineole visa VXY 1,8- Cineole A
-ay Vovo B -Phellandrene #4 AYEY y-Terpinene AANAERRAS p-Ocimene "




e 3o 0393 9 S0y 0wy B bl b S s Clad g o bowwt OluS ) me——

SAtd VeYA Limonene AAREEERA RS p-Cymene DA IR y-Terpinene W
N ey 1,8-Cineole AR R AN Styrene (P VA Fenchone Al
VYYD V07 y-Terpinene YA TR 1-Octen-3-ol  ov/¥Y  )-A7 Linalool Y
leY e Pinocarveol VPP VB Camphor DA\ SRR Camphor V¥
[y VVA- Terpinen-4-ol VAE o erA Linalool VAR VY Borneol o
-IYY 1) 1.3-Ciclohexadiene-1- SYY 0 Borneol SNo WYY Terpinene-4-ol \ ).y
methanol
a4 yiay o-Cumenol AR TR R Fenchole AAR SRR a-Terpineol VY ;1
YAFY YE Cumin-aldehde V#FA AP Caryophyllene ey AYFA Geraniol ‘A g
VYO VYAY a-Terpinen-7-al VAR APYY Terpinen-4-ol VAY YRR Bornyl acetate ) §
Y- \YAA y -Terpinen-7-al SNAY O FAA E-pinocarveol slOv  \YPY Eugenol Y. i
FIeY AARY p-Cymen-7-ol YITE gy a-Humulene SAAEERAEA! a -Copaene AR 3'
<A yvay Thymol YA Y Isoborneol <YYo YA B -Cubebene vy 3
A\ VY. p-Metha-1,4-diene-7-ol ~ /\Y  \V-A y-Muurolene \gY o AYAY o - Elemene vy }
- - - VIag  AVYY a-Terpineol AN IR B-Elemene vY ;3:
- - - ANY VYD Borneol NAATEERA RS Methyl eugenol Yo %
- - - (IFE o AVEN A-Cadinene VAT AT AN Spathulenol \id a
- - - <% vag Citronellol \/oY  YOAF  Caryophyllene oxide Yy 2
- - - <¥Y V23Y  Caryophyllene  f/\A  V#Y%  Muurol-5-en-4- o-ol YA %
; - ; ypy ey Eugenolmethyl oy a- Cadinol " 3
ether =
: - - JAY O YYAY Eugenol - - - ¥ %
- - - AT Thymol - - - ™ é
- - - </AY YYF] Carvacrol - : - vy 3-3
o sloog S 2
ASIYY V- /aY SN Monoterpene
Loy V$IPY VA/VA Sesquiterpene
b/af VY/EY VEIYS Phenylpropanoids
A0/ A9/Y) AAIAY F zex>

S5k ol RI

(YVeve poiml)  mhaw op i 0b oo faiie 0 i § il cld4isai MBC g MIC oldo

ool 5B o figaria il ulipagogen sl MBC e 3 95 w2 Jelee MBC 5 MIC ),
33 s MBC g MIC poolie 33,5 &ad 5o 005 e (2 eS wed e s (T Jsaz) Sua slags yST
Slagw  og Oglite  @lte glage e 6 8,56 5 MBC (#Y pg/ml) § MIC (¥ pg/ml)
5 ol owshel mslsl el el Sty 19 5 olizagogus p (55l y il
MIC (#Y ug/ml) jlade (S fistsjs 5/ wlisesdgus 50 MIC (Veeepgiml) jlade cp 5V Cpizmen

MBC (Y pgiml) Jlsie in oS gl upbot 5 « Sy srsim ushel 5 oy rolel ()35 556

sls plas ) ligogogus ply 30 sew 0 5 por 00 4 Migalles p



*
.1

rSipals ualidicsgiCsa > B0 agdis

lIE.F s q jaily /¥ ajlads 79 sla

Oy g (Ao (oo

ST o 5Lasl Jiomaw gy & Sad (b Sl (595 2 (MM) crmd 9w 0323 «55k0)y clomy B wilul (b 3SU Wb F1-Y Jgua

(Mm) bl (Fasylo30

O (S 55103L
Tween 80 i 519 S0
(mm oy Sy o)
NE VY £y AC Vg oy AP Vg £ oy BR ar oy Ee isawgizo b piued
NE VoA £y BE VYA £y O Ve ey 8 T ovsral s s alailiw! _E
NE VY 2y BP VEN £y B R iy oy PO s oalals “
NE AN oy PO Verx £y DO N oy e IR oty 30, r Migalluv
NE S AE T VAN gy A2 Wy CP Ligis ja T olizogguns :
NE EN v £y B Vo x PP yee sy B2 Ay il R

i ololls Swlosh b :NE sl o)y 10 liebsl mdas 5o lo cire @gldd oaimsyLis (s 5 g 2 )0 Gl iy S oS g S5 Dgliie B9,

Sexe OBl ol £ . Siles ool

Cgls1og om0 (95 &1 (U/MI) (s 9 3w 023 45503y o1y W ilul (MBC) (oS 9 (MIC) (Swiylsjb cdile Jloo -F Jgur

bl ws fale
(pg/ml) il cdale S PSL
(Hg/Ml) ynnsi
w0y 33%) ol
YO 'Y sy Yo MIC . .
Higrwrgig0 b pid]
Yo YO Y AR MBC
2% Yo YO YO MIC . ” g
913! ws5 s s bsliw]
'Y Yo Yo YO MBC ;
\
FY Yo e \- MIC B
s gkl
sy Yo [ Yoo MBC
'Y e Voo YO MIC L
550 Migallus
' Voo Yoo 'Y MBC
oy Voo ) b MIC Iy ct
Lisg: ja0] wligogodgum
'Y Y sy \- MBC 2
‘G
YO .- o vo-
MIC Al 51
YO o \e Yo MBC

K(A) I W W

9 &9 Solite @l ddS el plie (o

6L¢bu~.JL.»| 03 ‘5:‘“.:[»“: @w o._:LMS)J ).:QLAA
5 os0l wwoes Ol |y G oy s obesy ol
AN g (e, TVY) Jdld luS o 1) ol olS
OLen g ol (V) widges 5,55 (0o,08/8) Jginw
Ol 5 on e b (elul SLeS 5 (Y-TT)
YA s)la 1) (YONY) vy VL Jodlid anzils

9 peyle bwg gile; wilel oled OlS S

G5 Al g Sy
Sas b (LS i cb e B Sl gl 5
! () 25 e ool ciliseo Gighe Jolse J 7S
5 oM b Gl (095 ws Sl oy il
ol 1) Wazd 5 15 4z 890 Cansj basne
slabsle b () Jub olge I Glodizmy OlaS 5
00,555 slizl o Ld SleS 5 day §iso 5 (S5 rwgige
Jed g o 5 aed Wigilgp Joib liiie 5 g
Ol ST palal )5 d925e Lol sliz! baadgilys

Ao dgom & lbaden 5 laie o)lse 5l (6w jo din



e 3o 0393 9 S0y 0wy B bl b S s Clad g o bowwt OluS ) me——

sleior Jiow | sk 09,0 lacalad 5 0350 )50
OlaS 5 (50 bl 025 L S0 (g 51T V)
D85 slhoge Gl 6ok s adhsi oL
il eslty ials 5 by adss ATP cols cewo
(Y) el ol o

sk » e SElol Pl e
Loas b lis Ghep)S b oawlie o Culep)S
50 gy (Ve YY) oyl ey ool jiiie Sla IS
et Candy 3 455 odsbe oy L
osliinl 8590 (s ChilE izren g Lol )y S
ol (e ady (ST lee 508 5 F5e Jelge alox
waSee ok o)l )3 398 5l s (T Sa]
Il g5 ad ogts Jsho lad Soul sloadyind L
Ol s wlei e ol 1) gddle g sols 2iSTy
slssl wile Sl SlS 5 g9 case b,
s g ATP 5 (139,000 5 prsliy 2Ol el
el 5 Seitomsl Jolss (59,95 mop s0l0S, ix
| ol 5, i 5 ol s 5,0 PH ki
() 398 5 yo & e (S g Bige

05051 sools s g a5 5l sl Cewsdy s
O s gl MIC 5 (Sl eled
3 eSS e 0y 5 (S)ley by ouilel (S5ls5k
s Lissisdl oolisesspen psisesdsd Mgl
ole e ol el sdnl Cavods ugiw uslwl
2 SlaSe i o lad oS el ge 4S5 ol 00iS
olel gy QB o g W 298 ladige
@l 4 azgi b .Sl azgi 50 Bue dygu 4 el oo
025 5 Solayy ol slagmlel Ylaiml ragy ol
gl o 1) old Jee GlagxSh ol allsly e
Pl me ol &5 anled S as) 5
My be o oolatl (Sl (@33 slaow,
el olié
&l Sl

UOZ-GR: e 26,5 3l 6ot b s o

izl Gt 9 eor VY Jle 0 plKes
aeST ooy YAYY) oo Guilel oleends
VEND) st A O (aoys VEFY) lig S
VVYY) pimps D g (aoys VYNE) asls (oo
Oty (S 0 (YY) w5 515 (sey
Joiyg (a8 YY) G0 s)lej, bl OlS 5
NY) Jgtimar A dauys AIB) 9y d(aoys AR
2855 50 (A) ol Gl (de 0 AY) Ui gl 5 (oo
Sl easS S 005 el SLaS 5 Cn e e
Cewl 0ol )l (2o, VOIF) (i 5 -7 9 (a0 Y4 /A)
ol iz b ola ) I3S ol 5l ool casoa =l (YY)
SlaS 5 Py 092g 5 polie o MWl cqolie
o 5 €9 Oz Glelse NS B e |
ol sl Lhme e peimes w5 S
ekl 5 ol S la T sl
B9y Oered ol Cllon g cadls g cblS egeu
solitl 050 lolid Slieas g5 5 milal 2l el
OA DY) Canils bl 132
2 e 368 9 e 03 9 Sbedy by byl
o9 She (owyp S50 SGSL (ol wd; ke
sl st wl, ke Gl goasie ol
wlsagogmy o Bld Sl ushgl  wsTsTslli]
5 o ousbeol Giisteesise byted) sl
Y oy slagmll b oS o se i Migalle
(e ) e 05 5 V1 OF) (6)lej, (Y O
30 ks cdllas Babsd ol mls boas ol o ies
Sl i Sl esd S A, s
hatlgge 0 RS0l Cuols Jdoay Lol
i ok 3y 3 9 oSl ok ol 5L
St ()5 glie o Slobised slye L
Arp b Glsea o B iiee S
S WS Joo 2SN SlaS Sy bsSses Sl
SlSy Jlol b il et |, Ll e
st Bsn LU 5l caugoT 5 JiSgaSzsS

—
*
-t

Gl palidiesgias s o agptas

1P lass] q jaSla/P ojLads/¢ sla




v
&

rSipals ualidicsgiCsa > B0 agdis

lIE.F s q jaily /¥ ajlads 79 sla

Ayl o el by oBils Sl mlio

References

1- Alhaithloul H.A, Soliman M.H, Ameta
K.L, El-Esawi M.A, Elkelish A. Changes in eco-
physiology, osmolytes, and secondary metabolites
of the medicinal plants of Mentha piperita and
Catharanthus roseus subjected to drought and heat
stress. Biomolecules. 2020; 10(1): 43-64.

2- Amor G, Sabbah M, Caputo L, Idbella M,
De Feo V, Raffaele P, et al. Basil Essential Oil:
Composition, Antimicrobial Properties, and Micro-
encapsulation to Produce Active Chitosan Films for
Food Packaging. Foods. 2021; 10(1): 1- 16.

3- Anumudu C, Hart A, Miri T, Onyeaka H.
Review, Recent Advances in the Application of the
Antimicrobial Peptide Nisin in the Inactivation of
Spore-Forming Bacteria in Foods. Molecules.
2021; 26(18): 1-16.

4- Bennett S, Said L.B, Lacasse P, Malouin F,
Fliss I. Susceptibility to Nisin, Bactofencin, Pedi-
ocin and Reuterin of Multidrug Resistant Staphylo-
coccus aureus, Streptococcus dysgalactiae and
Streptococcus uberis Causing Bovine Mastitis.
Antibiotics. 2021; 10(11): 1-12.

5- Bolouri P, Salami R, Kouhi S, Kordi M,
Asgari Lajayer B, Hadian J, et al. Applications of
Essential Oils and Plant Extracts in Different In-
dustries. Molecules. 2022; 27(24): 8999. [In Per-
sian]

6- Burt S. Essential oils: their antibacterial
properties and potential applications in foods—a
review. J. Food Microbiol. 2023; 24(3): 223-253.

7- Carvalho M, Albano H. Teixeira P. In
Vitro Antimicrobial Activities of Various Essential
Oils Against Pathogenic and Spoilage Microorgan-
isms. Food Qual Hazards Control. 2018; 5(2): 41-
48.

8- Caputo L, Trotta M, Romaniello A, De
Feo V. Chemical Composition and Phytotoxic Ac-
tivity of Rosmarinus officinalis Essential Oil. Natu-
ral Product Communications. 2018; 13(10): 1367-
1370.

9- Duraisamy S, Balakrishnan E, Ranjith S,
Husain F, Sathyan A, Peter A.S, et al. Bacterioc-
in-a potential antimicrobial peptide towards dis-
ruptingand preventing biofilm formation in the
clinical and environmentallocales. Environ Sci Pol-

Oy g (o (e demo

il i Baiwg el 0w, 5 1>l 9955

5 pole oBiole;l ol Bwlcws 1) 09 (6 Kl

lut Res. 2020; 27(36): 44922-44936

10- Etemadi R, Moghadam P, Yousefi F.
Evaluation of chemical composition and antimicro-
bial activities of Eucalyptus camaldulensis essen-
tial oil on dental caries pathogens. J Bas Res Med
Sci. 2020; 7(1): 43-49. [In Persian]

11- Firouzi A.F, Baghaeifar S, Taheri E,
Farhoudi Sefidan Jadid M, Safi M, Seyyed Sani
N, et al. Enhanced anticancer potency of doxorubi-
cin in combination with curcumin in gastric adeno-
carcinoma. J Biochem Mol Toxicol. 2020; 34(6):
€22486. [In Persian]

12- Fokou B.H.J, Dongmo M.J.P, Boyom
F.F. Essential Oil’s chemical composition and
pharmacological properties. Intech Open. 2022;
86573.

13- Ghapanvari P, Taheri M, Jalilian F.A,
Dehbashi S, Dezfuli A.A.Z, Arabestani M.R. The
efect of nisin on the bioflm production, antimicro-
bial susceptibility and bioflm formation of Staphy-
lococcus aureus and Pseudomonas aeruginosa. Eur
J Med Res. 2022; 27(173): 1-18. [In Persian]

14- Gurtler J.B, Garner C.M. A review of es-
sential oils as antimicrobials in foods with special
emphasis on fresh produce. J. Food Prot. 2022;
85(9): 1300-13109.

15- llic Z.S, Milenkovic L, Sunic L, Tmusic
N, Mastilovic J, Kevresan Z, et al. Efficiency of
Basil essential oil antimicrobial agents under dif-
ferent shading treatments and harvest times. J
Agron. 2021; 11(8): 1-12.

16- Jedidi S, Alout F, Selmi H, Rtibi K,
Sammari H, Sebai H. Antibacterial Capacity and
Inhibitory Effect of Rosemary (Rosmarinus offici-
nalis L.) Essential Oils on Gastrointestinal Transit
in Rats. Act. Sci. Nutr. Health. 2023; 7(1): 115-120.

17- Li X, Gu N, Huang T.Y, Zhong F, Peng
G. Pseudomonas aeruginosa: A typical biofilm
forming pathogen and an emerging but underesti-
mated pathogen in food processing. Front Microbi-
ol. 2023; 13: 1114199.

18- Li Z.H, Cai M, Liu Y.S, Sun P.L, Luo
S.L. Antibacterial Activity and Mechanisms of
Essential Oil from Citrus medica L. var. sarcodac-
tylis. Molecules. 2019; 24(8): 1-10.



e 3 0325 9 63L03 ) 3wy S ill (2 SEL as Cullad g ol LS

19- Mendez P.O, Martinez A.C, Estrada E.S,
Asorey L.G, Sanchez-Vega R, Monterrubio
A.L.R, et al. Antioxidant and Antimicrobial Activi-
ty of Rosemary (Rosmarinus officinalis) and Garlic
(Allium sativum) Essential Oils and Chipotle Pep-
per Oleoresin (Capsicum annum) on Beef Ham-
burgers. Foods. 2022; 11(1): 1-18.

20- Moshtaghi H, Rashidimehr A, Shareghi
B. Antimicrobial Activity of Nisin and Lysozyme
on Foodborne Pathogens Listeria Monocytogenes,
Staphylococcus Aureus, Salmonella Typhimurium,
and Escherichia Coli at Different pH. Food Nutr
Res. 2018; 3(4): 193-201. [In Persian]

21- Moradi A, Davati N, Emamifar A. Effects
of Cuminum cyminum L. essential oil and its
nanoemulsion on oxidative stability and microbial
growth in mayonnaise during storage. Food Sci
Nutr. 2023; 0:1-13. [In Persian]

22- Osanloo M, Eskandari Z, Zarenezhad E,
Qasemi H, Nematollahi A. Studying the microbi-
al, chemical, and sensory characteristics of shrimp
coated with alginate sodium nanoparticles contain-
ing Zataria multiflora and Cuminum cyminum es-
sential oils. Food Sci. Nutr. 2023; 0(0): 1-15. [In
Persian]

23- Najafi ghaghlestani S, Najafi M.A. Anti-
bacterial properties of basil essential oil (Ocimum
baslicum L.) under salt stress. NFVM. 2023; 6(1):
40-51. [In Persian]

24- Purushothaman B, Prasanna Srinivasan
R, Suganthi P, Ranganathan B, Gimbun J,
Shanmugam K. A Comprehensive review on
Ocimum basilicum. Nat Med. 2018; 18(3): 71-83.

25- Rahnama M, Noorijangi A, Alipour

Eskandani M. The effect of Cuminum Cyminum
essence in preventing the growth of Listeria mono-
cytogenes in the minced meat of Schizothorax Za-
rudnyi. Journal of Torbat Heydariyeh University of
Medical Science. 2018; 6(1): 27-36. [In Persian]

26- Rapp J.H.D, Dhawan S, Gupta S.K, Gup-
ta T.B, Brightwell G. Molecular detection and
characterization of foodborne bacteria: Recent pro-
gresses and remaining challenges. Compr. Rev.
Food Sci. Food Saf. 2023; 22(3): 1463-2487.

27- Sarmoum R, Soumia H, Biche M,
Djazouli Z, Zebib B, Merah O. Effect of Salinity
and Water Stress on the Essential Oil Components
of Rosemary (Rosmarinus officinalis L.). Agron.
2019; 9(5): 1-10.

28- Shah R, Al Ismaili S.H, Al-Siaby S.S, Al
Nasiri A.M, Al Maskari T.H, Jamal A, et al. De-
termination of chemical composition of essential
oils extracted from conventional and organically
grown Basil (Ocimum Basilicum) from different
geographical regions. Sarhad J. Agric. 2022; 38(2):
532-539.

29- Shahbazi Y, Shavis N. Antimicrobial ef-
fects of Mentha spicata essential oil and methanolic
carrot extract against Staphylococcus aureus and
Listeria monocytogenesin fish soup. Pharm Biomed
Res. 2019; 5(1): 32-38.

30- Walasek-Janusz M, Grzegorczyk A,
Zalewski D, Malm A, Gajcy S, Gruszeck R. Var-
iation in the Antimicrobial Activity of Essential
Oils from Cultivars of Lavandula angustifolia and
L. x intermedia. Agron. 2022; 12(12): 1-13.

31- World Health Organisition (WHO). Es-
timating the burden of foodborne diseases. 2022.

—
-
O

rSpals il sqan b 186 ayds

1P lass] q jaSla/P ojLads/¢ sla




New Findings in Veterinary Medicine

Homepage: nfvm.uoz.ac.ir
Semiannual - Print ISSN: 2645-4491 Online ISSN: 2676-5004

Volume 6, Issue 2, Autumn & Winter 2023, pages: 98-107

Chemical composition and antibacterial activity of essential oils of basil
(Ocimum baslicum L..), rosemary (Rosmarinus officinalis L.) and cumin
(Cuminum cyminum L.) in comparison with nisin

Mohammad Ali Najafi'", Arsam Ayinechi?®, Zabih allah Bahmani®, Sara Najafi
Qhaghelestani*

1- Associate Professor, Department of Food Science and Technology, Faculty of Agriculture, Zabol University, Zabol,
Iran.

2- Master's student, Department of Food Science and Technology, Rodaki Institute of Higher Education, Tonkabon,
Iran.

3- Assistant Professor, Department of Aquatic Processing and Biotechnology, Fisheries Science Research Institute,
Bandar Abbas, Iran.

4- PhD Graduate Student, Department of Agronomy and Plant Breeding, Faculty of Agriculture, University of Zabol,
Zabol, Iran.

Receive: April 16, 2023; Revise: June 4, 2023; Accept: June 25, 2023

4. 10.22034/nfvm.2023.393370.1184 [ 20.1001.1.26454491.1402.6.2.3.1

Summary

Basil, rosemary and cumin are medicinal plants with many food applications. The purpose of this study is to
investigate the chemical composition and antibacterial properties of the essential oils of these plants in compari-
son with nisin on the growth control of the most important food-borne pathogenic bacteria. Essential oil samples
were prepared by water distillation method with the help of Celevenger device and its components were identi-
fied by Gas chromatography—mass spectrometry. In the following, the antibacterial property of essential oils
compared to nisin by the agar diffusion assay, as well as the minimum growth inhibitory concentration (MIC)
and the minimum lethal concentration (MBC) by microdilution method against strains of the Staphylococcus
aureus PTCC1337, Listeria monocytogenes ATTC19118, Bacillus cereus PTCC1857, Escherichia coli
PTCC1763, Pseudomonas aerogenes PTCC1074, and Salmonella typhimurium ATCC14028 were investigated.
The obtained results showed that the most important compounds in basil essential oil: linalool (52.33%), in
rosemary essential oil: 1,8-cineole (17.8%), camphor (16.6%), a-pinene (13.61%), and in cumin essential oil:
cumin-aldehyde (39.67%), vy - terpinen (17.35%) and p-simen (15.96%) were identified. All essential oils and
nisin inhibited the growth of target bacteria. The most sensitive bacteria to essential oils of basil, rosemary and
cumin were Salmonella typhimurium (125 pg/ml), Pseudomonas aerogenes (31 pg/ml) and Listeria monocyto-
genes (125 pg/ml), respectively. The antibacterial effect of the essential oil is affected by the type and the target
bacterial strain. Basil, rosemary and cumin essential oils can probably be used as suitable substitutes for chemi-
cal preservatives in food and pharmaceutical industries.
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