[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

St o e
\FeY JLG'.' A O)Lq.n.z NFP 092
b= ISSN 2717-0632 (55 2SIV ISSN 2716-9804

Bam Gan b 0L Rl 5 Oludl o S e o SU Gl ke Jolgs 3 S o
S s S igsa,mdjei Slypo, C";J‘s (ot ) S
6J‘9J.A :43qu Cf

[ PP AP ER ] I WA PN R N v

Ol S 0L olSals (b mbio adSils (M 6 S (5 3 w el s )
Olnl ez S Ol ol ¢ med e 0aSCiils (oM 05 5 [Lils =Y
soheil.eagderi@ut.ac.ir
VEYA Y 2 ndy B AX YO el s 6

VF_AY i

adac 5l G (3550 658 5 OLudl o aodios f 5 odiios ool oS ol 0S x5 Cos RSyl Cxo
&ﬁ5;_;:.,;éud)uﬁ@_:,)-t_wwjmjs‘;dﬂiwdua;wwww..upm\;;,ﬂgpu
SU ot by 5520 Dl g g0 08 s Jiy55 5 0158 6l Dl a3l a8 sl T Jsl 5 0Ll 5 oLl
S Ol (Lyls 585w sl She L aS SlS S jsba 5 015 e Cuel b 0l 5l
Glros S n el 5 S5 oL SU Jelse 4ol an a5 L g e 4l &6 opl 55 e Dby
K55 oo 4 (S nS 5 Sptoew 3 pr b S ol 3w sl 3 s Sl sl 3 [3s5ke
3 e o 058 Y (i cal 3 il ol 4l 5 A3l DLl 5 0Ll S xie (6 sle JUEH Slaae o
s s 5 elS el o) el sttt STl Jald Ol 5 Ol e S e L SL Jul e
QL&)&H.W\M\;Q%J_ALW@C@LSMC}Qbeﬂjojﬁés\;g)w@kj.J;;éﬁ)ljéw)ﬁbf
S 0Ll 08 a5 5 0SS s Cuel i 5 i AT ghiens Kl o ol anllas 5 o &1
Li ) latens aallae pl 3,8 515 eslial 550 s LU 53 (s p il S b ki 8 U ites b
) i Sl 5 Sl Sy e G S5 e Sl (Soa R S0 s OIS, 5 0SS el
LS 0 4o 5

(Al s 8L S e Glaslen (s Sl (sl 1S slasly

vy


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

"\f"‘ JLG'I A GJLQ.-: NP [PEL) ‘d:.wd_.)' ;;'w.}“ 4.19.56"

aeobe ‘rb 5 Ol e S e slalissles
gt Lol &S Sl Jle Ol (ola s
SLa oo St codly 3 diledd 0Ll
5 0 8 e Lt Ul 1 0Ll s e
sl sl 0ley Jab s JUsl ol Sl b
OlLSea 5 Taylor 3,5 8 Wl ul .ol
o s V0o o S a5 s s (Yer))
0Ll sl Bisslen b s Sste slapsS )]
SLagbogs 5505 pls 5 0Ll o S 2t Lo
Llos S b Sibw Sels 5 0L oy S 2l
Yl s ol Lle slaglas Juls
Wl ot s SRS (EBOV: Ebola virus)
MERS-CoV: Middle East respiratory )
(0805 sl 5Y i (syndrome coronavirus
ARDS: acute ) i o sl i RS
u_,bjju_mﬂ s (respiratory distress syndrome
BSE: bovine spongiform ) & I el
5550 slas e . xws (encephalopathy
N U e 1) oler by 58S 5l 6ok
SOl ;3 VL e 5 S e e 5 L s
Levitt et al. 2010; ) L, 3 o OlLle>
.(Ateudjieu et al. 2023
o dg e S e Laoben ol
sloul Eel s o Oludl Cadw b s s
e a5 b ealall glaa a

V¥

4o

SLI| 5 ol Olgsay i) Syl

S 3gus sk oule, Plasa gl el 3Ll
Ol Ol Comar a0 S ol Jule
el s AS e Sliaed DUl g (655 L0S
Lassisis Olagee Olswan 3o ps 5l Ol
2l L 0Ll o JES1 B S phe slasslen)
Recht et al. ) Llods axlis (o) 5> baas S
b 5 Jem rK;A 53 kb ey el (2020
L) oS L3 a5 a5 Glidss O 5l
5 Pliied DUl o Dl o (S35 eles
ek o bl ole b 0Ll OIS 0l es
.(National Research Council. 2006) J_a> .C)
So Gl b e e Jlanl sy el
L Ol Comar s 1y pls 5 QL) Sl (g5 lay
Rahman et al. ) &S o syl (55,508 Ul 5>
Jlss adam 51 Lassi 555 51 6ol (2020
a1 Ol 534S dites 5 5 s 0 5dlL
sl Eely ) s L iS G e
Ly oo Olisee 4558 53 Coadle 05l (solews
S ria slagoban 50 (gl L (Lin. 2014)
Ul 5 LSl 5o Ll Lﬁr‘b 5 oLl
s BB e Dl L s 6
sl s sladl e 5 Ol Ol
Fong. ) 5,108 Lo o5 els 5 ioslis

(2017


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

"

S slaeslil) Lo b s s s Jolo
Wb e S0l 5 Lag sl (i o8 5 e
Diphyllobothrium Jlws Ol geas) bas g
Opisthorchis (Jlw Ol geas) s 5l 5 ((spp.
s (Anisakis 13lb) Ll s ISI 5 (spp.
Radkhah. 2017; Ziarati et al. 2022; )
.(Antuofermo et al. 2023

s 85 el b g Sos sl Caie
Hoan 455 5 0Ll el if 5 s
Al ails sy s Ol aas 5l G
Radkhah and Eagderi, 2019; Radkhah and )
sl S L olusl wLas (Eagderi, 2022a
Sl s Sloanes Ll o sl iiss
oS wab el st 5 oLl 5 oldl e S i
OB s s, 5 OIS, Gl et a3
Radkhah. ) el SU ks jlew 31 Sl g 4e
.(2019; Radkhah and Eagderi, 2019

ssban 5 OIS pen s ol B 0l S
NS S5 551 L aS Glas S
o=l 0o e Slos o Sl S Olgs e (L1
s ol g U s e antls 4
Jolse S Fr o B L Sl aallles
5 G55 0kl 5 0Ll o S 2o gl lem
s el T DS Sy S5
Ul ldlan 51 o3 el plosil o5 ol ol

9 JAL‘ QKMJ&))J.; )LJ}‘ BL \) ‘_5_9L§ U’:“"b

Vo

.. dMLQQﬁT}QM‘wSM L}..v.li‘}:sb stdjl.a.:.v JA‘}CJ‘ f}" ox g;)b&».hja‘f.-b\)”

2014; Bao et al. 2017; Rahman et al. 2020;
e SSL (Radkhah and Eagderi, 2022a
et S i ol S ] £ 45 55 e
e Y8 5188V sladle b pls 5 0L
cols S Y s e A S A sl 0L
S das e Ol ol glasoben ¢ 50t S ok
I s e Saen 4 Jpe (ST 5 plubs
03 el i L 5 S5, SO el b
(WHO) cilig sler ol Yo)e JL.
sl olsle 5 (FAO) 5,58 5 1ae Olesla
$oSen 4 5L S5 L (OIE) Sl Eodligs
Codlw Sl @ (S, ¢l p sland, Lo
357 S e S1=01 - 0L LS o
o—! .(Belay et al. 2017) a5 S oy |y
el o Ll 8 ol oj - T aols sl
i S i slaslen OF 3,50 ¥ 48 W5 S
oo S i gl a1 5 gole) els 5 ol
.(WHO. 2023) ! (fls 5 oLkl
shls fl.a s ol e Sl slag sl
5 Golem sl ol oS daes S84 ol b
O e 5 CU= 5 LLOLLS| 55 8,
of ys a8 Sl 53 C»\j;,- 03 4y BB galasl
T 53 goladl us; ol )55 s)lals
Rahman et al. 2020, ) c—ul s 5 1ol

J_Al).p .(Molyneux et al. 2011; CDC. 2023

Sl Ohsla 5 0Ll S s ¢l sl


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

"\f"‘ JLG'I A GJLQ.-: NP [PEL) ‘d:.wd_.)' ;;'w.}“ 4.19.56"

s Site slaoben Olpea &S 5505
S Blse 5 e a5 pls 5 L]
DLl S o T Sidd oS 3505 o ey s3L 5
.(Radkhah and Eagderi, 2022a) <.

sed AVl oS S Aol cwlin adlhs S s
sdze SYLI s o T gla pale 51 i YEreus
tr oAl Sl el S sk e ey
sla g ke ‘5utﬁ.: 03 S cwl glde sl Sl
Q)LB_}W 2ols G pls 5 Oludl e S i
« (FDOSS) s 31 alite sl 6ol §50 2
U olen Faed 3550 )5 Laesls 6)}15-?
45 3,5 Ol GOl et (pl o 1 )
£ 5t ADY 550 NAAASY 1D SLas o3l 55
e oS ol ok Lolis Olabe b ks
LSS S-S SEVWEC PPN AL W oo YAVO
Barrett et al. ) cwl sl s S o 5 Ol jlas
(2017

b olasnl 5o s pe slassbon 31 ok
Shgarb 55eb s slagolen Olyea Ol o
iy o el Sl Ol lawss 45 oS
230 sl sl e oseb s olen K sl
o=l aSeosban coulsi s alb Cirer SO
a bl sl axals 35 S el (S ($lo
el Il s oLl s o3 gdmes 53 o
s .(Ogden et al. 2017; WHO. 2023) "L

oS Sl ol Hseb s slas sl b S5

Ve

A5 il e 53 U das 1,05 bl sl
o s s adl (GOE Y s
2l Lo
Ob 3T 9 Ol (&5 2o (S 5low

Gmb 3l eS ol Sske olen S5 55
2o Jie Ol sy g5l glaas S
Radkhah and Eagderi, 2022b; Antuofermo )
S St slagslan Jole per (et al. 2023
LazoB 5 La JSO1 dla s s Lag SL o
3548 ader Sl il glae st b 1 S
i ok ek sl b a5 Sy Gk
s 5 (O e 0l ) b ol 5
Sl,3 Bl Jlis ol ye 4) oLl b bl
Olusl g (bls glis/cm gy wlad b i
Boylan. 2011; Lin, 2014; Bao et ) {35 Jiwa
al. 2017; Fong, 2017; Radkhah. 2017; CDC,
53 Jsane ysbay s Llalis lay (2023
ssban b Sl Al g e A1 5 gy Ul
Ll L3 S e I BU G 5o b 5L i
IS i S el Gl o s
3,13 352 el 5 0L e S e glagslan
a8 b s g slaglay Olypean 4 S
AET Jdoe 4 550 55 Jlazs! cpl i s
o= e IRV e R
Radkhah and ) 3 .8 )1 3 4> 5 5,50 ;2aS 5,40

slag,las § 5 (Jlse! b .(Eagderi, 2020


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

"

Belkaid and ) s,ls fb s ol s S b
oly 93 Lo Hsba s ol L .(Hand, 2014
o s 3,15 3y Sl slagsley gl ol
Lol Goae 5 e bopls ale 03,55 Jl
031 pale blsa / g gide a4 o3l slhe lu
G=ob 5l Gsre Jele b pled e s 0t 5 ol
Gl gy (Sl S L L sl o
43 .(Chaplin. 2010; Ziarati et al. 2022)
sla 55 Y2 (Y \V) Raissy ga— »JUas
S S L pls 5 0Ll S 2t slags sl
10 aS Il 3 54 e iz Olas b Sl sk
Shdlasl ol Jlasl s 51 i Ao s
s 5 en sl Sl s8I L N T
sV S ol ol e 0 Cen b
sl Loy VA
Al slaliislen 4 0luil Sa 1 s 3
S s SO Ol LL Ll o] J e 8
o=l s s e § L s ol el sl
el 5 Ol e S e slaoben Obe
Ol s sgh 5 e s Solan e Oy
ol (YA O Kas 5 5ie) Lleds plulls
Gl Al pls 5 Sl e S i Lelge
23 el hles 5l Sl Codla ¢l 1
Sloslu cpolal sl 5 LS e bl Olgr ol
Sl 5 Jalse plalid y coilie Sl

O S e Gl s seb 4 e &S o

vy

.. dMLQQﬁT}QM‘wSM L}..v.li‘}.:sb stdjl.a.:.v JA‘}CJ‘ f}" ox g;)b&».hja‘f.-b\)”

f"ﬁ Olsl o S i ol 5550 55 Sl
OLSGl 555 Sy sm 5 el Lol 5 5ds
23 g s S osba Sledbl 4l 5l DLl
S S5 pes 5 Slaasite L L
I, ! ;= .(Radkhah. 2019) c—u| 5,5 ,—>
SV 3l ol Sl S Ll L Ol e
i esls sl BT il alsol bl s oS
Son g 2Bl mis (mbacde Ll
O35 o A 53 (Gl @I (55 ) e S
Ot Sy Jeily b)) paild gl
P 03 B S Sl el sl pls 5 0L
o135 0Ll S i ol iS5 0Ll
(CDC. 2023) tzes (5koy bl
5 0 e Rl L ol gladle s
slalie gl - Lol « oL lalie O as
51(FAO. 2023) el asl il oL s
S e 5l S alos glalde S ol
S al 3 ONd S dien £3 50
0313 OLAS Ol b 53 1 oIl 35 5
Boyd ) w51 g le Lol eyl bl
5l s e gae ;e sdle (et al. 2022
o sl slalisslen JUsl (b s lalis
AL s e ol i 205 35 5 0L
Ol 4 slew Jlml Jsily LT 0gel s ST
(s (Iwamoto et al. 2010) Wlesls OLas 1,

slagsban S s 5 Sl S8 Sl


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

"\f"‘ JLG'I A GJLQ.-: NP [PEL) ‘d:.wd_.)' ;;'w.}“ 4.19.56"

SV jsbas bale 55 oL SL Jelse s
Ol 5 Ollia S (ol plo .ol & sline
5> Lol ¢t 2ol @ pslde sbay AL
o=l o Lol Ao s he s Olals e
coml resdle dias LI, 5 0,8 5 | Al
e e Olpoan Wl e 8 () slaale
Sl S Jee s 5 0Ll S 2ie Julge
SVl e DLl 4 e Olale (nl s
Syt oo SR 53 (2l St Jelse
Ll Jlas! olas! Dan 4 cul S 4 S

.(Radkhah et al. 2020)

(Vibrionaceae) 4wbis) 4 9

31 slesl sl = Vibrionaceae

345 els anul,y &S Loes Pseudomonadota
Lsk_Ag.JI obsw .us s |, Vibrionales (‘L} a
St eslen 655 pdkir Gsd Lo n et
s slewl lele &S Vibrio cholerae & 48 alax
o G eibcnslse gla SL i ol
O pans b 5 Xt 03l s ]
Lpd o 3L Lo Blasl Ol 5l Glacen jon
> Vibrionaceae o3\ g\ (Ziarati et al. 2022)
Aliivibrio ,ixe oo Sl J.al.;: ol J-
Grimontia  [Enterovibrio  Catenococcus
s Salinivibrio Photobacterium [Listonella

ol S5 r)"}/ «Jl (Liu. 2024) ! Vibrio

VA

WHO. ) 4 o aSU i o pls 5 0L
e s 8515 s 58 dle aloses ol s (2023
(a B 5 La JS51 s s s La s ,SL)
Ol oo Sl slaps 3 sms) Ol Conds
Jelse 5 (Gl ol (D18 Ot 555 2 3580
Aien o5 (Sole U 53 (031 O o
syl Ol s .(Maheswary et al. 2021)
Lo SL Gade Jelse (n Sege (Al b b
ol e de i a L g sy 5 La K
Pk et s S Ale Glat LSS Dl g e
So Ol geas eoman (Cryptosporidium spp.)
Sl 2l 5l o5 pls 5 0Ll S 2 st
S i e S s Bl
(Eoa s s 2l Olabe s b s st S
ol oLl Ol il 5o oy s 2l
55 6)))-46}4.] PRV I VNG| U [CAY
ol 55y K05 g 3l s Ol el
el olbdl o ale 51 dlasl LB sl ssbas
S pie $asslen 51 pol 55,0 45 Sl el
5 AN s s 2l SL el 5 Ll
S e el colg s 5 oLl lp Sl ()
.(Golomazou and Karanis, 2020) .S
Ob 3T 9 Oll (w (2b AL & o Julge

Sl cmal S 5 Il TLall sla ale
0355 5 Laads 3o (ol Sh bl e

.(Madigan and Martinko, 2005) b olisls


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

"

OB IS, a5 (s ,— Sl Olmasis
S Ks a3l A1 ol enes T O sas
5> SU ks o5l ool G 5 ms 45;5&5.5
53 e sm 5T 51l eslial ol s
DA J U PRSPV PPC S
Sampaio et) coul ol s g ,xSL s S0 o]
3 os slact s s s clas,S (al. 2022
Glalasie 5 Lyd o0 CSL D w4 s op et
5 ey olols 5o b 5l Ll buy Sl
S slaa S das s T w}ﬂ sla ol O as
P S S Wt S 11, ol i

V. vulnificus V. alginolyticus V. cholerae

o V. metschnikovi V. hollisae V. damselae
.(Boylan. 2011) xe—.a V. parahaemolyticus
3T sl oale 3 35 5o e s S 5 F
J. anguillarum V. alginolyticus Js% ;.3
o V. vulnificus V. harvey V. campbellii
Huzmi et al. ) xooa V. parahaemolyticus
(2019
u—il—.’.)’ L;l_au.al.a 23 S Lgl_a«_}jf
9 Lxwas V. parahaemolyticus s V. vulnificus
SR B P BNC PP S W
sV vulnificus V. cholerae
VJELG s o sl Vo parahaemolyticus
NS V2 U VN PR | 7 S N VR

va

.. dMLQQﬁT}QM‘wSM L}..v.li‘}.:sb stdjl.a.:.v JA‘}CJ‘ f}" ox g;)b&».hja‘f.-b\)”

3 o Smiskd glresls LS 5 4t &S
Sl Listonella joos aS ol o3l QLA o5 58
35 i ol bl s lete Vibrio i
5 g oo as S b s Vibrio sl e o= Jb-
.(Madigan and Martinko, 2005)
kg\_ar_w.gtf)\ Jels Vibrionaceae o> 55>
L@Twﬁwj‘édw‘éw
La 0 sds 0 6SG r...._:jl_f)l ool .ol Vo cholerae
LUE 581 4 Ly cilisen la oyl b 1 Lis
S (ak_is«.g wsls H13 5 50 cow | Ol
Jeli Vibrionaceae o3l 35 .ol o SL2S
)sH}gulﬁr_Ms@\Ja;swéua)f
ol 5 lessy slacisie el Slslps
s 558 5l ol Ly 5 e less,
Gy daee 53 03 2.8 5 5ba Vibrionaceae
Sl 5 sy 4 Bl S b s sus]
a8 S eSS e 5
303 S ysba o aaa Vibrionaceae
bt S o g (N5 5 Wl
S eslawl sy loban 5 (J S 5e
.(Baumann and Baumann, 1981) 4_la S
513 35 3L Sllllae L S 51 S ol
S Saslslase b Ss sl 55e 5o Ll
slaa S (Farmer. 2006) Cowl 3 3 g0 Sliiioos
Sl as ¢ ite oS slag SL Ol e p s

)bb(:\bjul_w_:‘w_agfji_:md)\_gfn\_:


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

"\f" JL& A BJLQ»:' NP [PEL) gd:.w.g')' w‘ 41.7.50"

Haftel ) s,5 8L 55,5 5 (erythema) =]
S b 4 (,.:._wl & _leo .(and Sharman, 2023
Ly ale O g5,y b glalice L vy
53 (0 0L 1D S5 A os oS el
ol 45550 U sl b S, e
e e D
Os5—3155, J—Ls .(Schmidt et al. 2018)
be esbal sl gl o VB Us G as
Sl olen Sl Wl e ale ol 0 S
V. parahaemolyticus |-Jsas oL s slalie
—r 55 sl SO V. vulnificus >y
Ol 535 Bl G0 o 55 e e
o sla 158l ke OF e pes Cdlig:
G me 31 ey 45 el osls QLS sl o
03 adsl e e Col g SL crb'- R
BH) th_i-j dv‘:\_ﬁﬁ COmaeed g o Ol
e L e S e D1 Lo T 5

.(Yun and Kim, 2018) {3 4 U o S

ol pesde s S e s Wl ST p
(oS Dl ad b 5 A5l (6,503 We
i S poodal S sy Sl
(O J5s) cnl sl (55155 63 (Sdy
Gk 3l asss) ool ad e an Lol 5s 0
5ol co 50 e 5 b il e dl oy
Ll o oS ol (s, 5 Ol slad sl
5 S e e s a1 5 3l co 1 Ol
Jold s S Jolse S (0 e
(ECP) Sl ol SN same 585,000
Coaglie iten oo 5 S goder gl
5 0l diolben Jod an 5 ms 2l 0o
8 fjp)'\ Lﬁuui)l)f Lol 5,4l ‘}_(..w Jos
Y G B B R T A
.(Ina-Salwany et al. 2019) 3,15 5529 5 0
Ll or 0Ll 4 oale Sl s g S Il
Lile) wlyls L 5l alses glagsley ol

(oot s (B go 5 5 oS dbaanal daos

(cwly ,i 55 (Epinephelus lanceolatus) ;ssla ale 55 405 oL ,SU Jele O 3151 e - (IS

(Manchanayake et al. 2023)


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

"

(Oreochromis niloticus) J5 sl ale s
o] ol &S
el Jold QL) 4 JWS! (glae sl
L i o oled 3 Sl b 03,0 ale G L
Sl oS ol glag sSU.cul o T O
Jel—d i oo Al—s s ]
S difficilis S.  difficile S. agalactiae
A S0 shiloi 5 S. iniae S. dysgalactiae
05,5 S48 s il ST283 slady s (o) o sdle
(oloss 5 p e ol sla sl ;3 (GBS) B
Pgkala-) Lleu s L uls o 2l,48 5 ol
oS 4 gslen oL s .(Safinska. 2018
Austin and Allen-Austin, ) 5,15 Koo ol
(oI55S ol allas oA els sl L (1985
Sled (s S gz Gslscus (@S gl
sy A i S e bl
(Aroch et al. 2008) cul S o clg 5
sl sk, 5 b WD ulal Sy S8 i/
A3 ol gl S Sass Jele SO dslanel
o= .(Butt and Patel, 2023) >, & o a5 S
sl e IS s ionil s s S
o el gl Gl 5L 55 el
Neely et al. 2022; ) 5,05 5355 1550k Jal 5o
o3 La tass, (Athanassopoulou et al. 2017
S el o3l DL 5l 355l 3550

S. agalactiae 35,5 Jol o855 iyl S oKaws

A

.. dMLQQﬁT}QM‘wSM L}..v.li‘}:sb stdjl.a.:.v JA‘}CJ‘ f}" ox g;)b&».hja‘f.-b\)”

(Streptococcaceae) 4wl o5 54 yiw/

ol s o o8 Glag st 5l s (S
il el Sa el s 5 DL e S ke
Sy Al el ol L sl gl
a4 S 553 o Saciew (Streptococcus)
okl LS Ol sl 5o ba oale 6l Giig
e S SIS 5 solasl glacaal 5 ol
Lol s ol panay Sler w55 1) 6oL
A Jlse Olpean ool gl nl slag St
el L3 SLal lalsgslen 5 pls 5 OLST o
e a8 S sl Ly el
BENU SUID PRGN FEENIR{ Py SO R | R W 1 P 1
sl 558 iy ool cilihe sbad S
(=) —e e (Bovo et al. 1999) ¢ .
Slresss b 53 S S sl slag S
YL e 5 S e s ool sl el il
U ledd S ad s op e ol gl ale o o
G =l 05 05 G —es 5 281 JlaDl s
Shetty et al. 2012; ) cowl ods 5,058 oL SU
Olsmeany O 48! JLas! (Ziarati et al. 2022
O 2bSh ladshe (e (So55 eobe JLas
DLl S I 3 0553 o8 S o
ool dsbw 5 55 eole LSl 4 (63500
31 il Jbw ool I sl 53 s sk
v;}k_c Y J.<.w 4> .(Daubin and Sz6116si, 2016)

Syl o SL Jele 5 LU (g ke


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

"\f" JLC'l A BJM NP [PEL) ‘d:mi)' ;é.a.;‘ Ala.u"

S o Sl o sl L LS
SaS (o 3l il 55 Saslie ) i
wds sla ale 4 055 Cows OLG! 55 LS
sloml ey i oie WSl e 0351 5 0l S
Slalsie (i (Lga)S 5l e
o e S b iy et
Y s S e Sobia s sl RO
Sk Gl 1) Lol eSS ) S el S5
I VAV aas s Osslal ot OF s
2 2l oo ¢80 K Olpen (U
by sl ol s antls Olgr ol
s3de S5 £ 508) 0T VL §ed Hoar ol St
o g ey 2l Olabe 5o ds s )
Sl ol gbaindg B S Ol pea (Ol

25,5 515 ar s 3,5 ol Sosnsnl Cao

.(Irion et al. 2021) <.l

A

,D
I

215 o S el 5 el 3 LS AL 53
S e le ol ess, gl 5 bl S
S8 s ] S la, SB (Zhang. 2021)
PV B VIS A I, PR W
L e R e R T
sl O3 b e 6L mhe oS
S Hlee | e sSB Cls B sl e Jeae
Jraze Ll 52518 5 sma) 4 15 oo i L
CS5 sla—z. .(Pickering et al. 2019) &1, 2
3 C5A |8 o5 i fa 55, 5 2L SL
53 S s 55 5 A= S il S S
5 3l SKSU gaS sla LS s
S o Jee ) o S Sl camt o
Sad el a5 o
McKenna et) 5 2 oo o 511 s L35 565 5 50 3

5 sk SLLI s Sl Ly sz (al. 2022

el
Vs
o

~

AU (A (0. niloticus) o Ly ale 53 i sSs555 il oL ,SL Jele 51 08U olay o33he =Y Js
.(Bwalya et al. 2020) .(oKﬁ ) (....Zg- LS;}:)}J.B B gy o3l oL S Jole


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

"

Laads s il i aile ale slaplul
e 031 ale palib sk e 2L Ik
s dbesb e JS s ous Sy ls Wls s
s3Il gl ale asl Jsis slaplil Jsu
sdS s L 8L el s cedle G
o3 el Sl glagolen 5 s o SL
53 S o iy gt o331 T 5 0L L les
e Sl SN Gl i sl Jls
Pennington et ) Cowl ol aliss fﬁff@ﬁgu
Jols a5 Jelss S ege .(al. 2021
M. chelonae M. avescencs
M. marinum M. gordonae M. fortuitum
s M. peregrinum M. septicum M. ulcerans
A e Ll e el o gae . les M. avium
b 0Ll 55 (ol 58 g 5 S (oley
o e Jpans psban Lap o LGl (p)
Cluls vy s srled sl S oo
Al BL Ges glaliss 5 LUl 05,5
Shah et al. ) 355 » Laglsseul 5 Layasb
C)L’L 5 S slagsley Jlsnl L (2017
s Al e Ll e 0 et S
Puk and ) J—as & sl et s Ol
Cabes gl ccg 54T (DBl a8 (Guz, 2020
Obles 53 55 LGl das o 55 il o g
5 S S gt 4 LS o gl el )l

6LAMJ§WJDJHW;§JJ&L_3LGJ)J

AY

.. dMLQQﬁT}QM‘wSM L}..v.li‘}:sb stdjl.a.:.v JA‘}CJ‘ f}" ox g;)b&».hja‘f.-b\)”

(Mycobacteriaceae) 4wl 5 bsGlo
(Mycobacterium spp.) fﬁf"fL_,j,(;La
s SOl et 08 S se sty e ol
s el S o3l S Glase S e
by solen sbas U 51 ol Joli &S
L i b s OB Ol bl &
ale it 65l S 5515 15
SIS s a5t Ol et Sl (2ls
31 5 o Slaale e 5 S e ol sl e
Hashish et al. ) 352 0 e (¥ JS5)
ALl S b slacis (2018
53 ale 45500 51 i s als (NTM)
Syie Coale 5 conlodd Slull Ol ol
e sl (SIS S o pls 5 0L
YUY WPV P S S-SR GOV [
Ll e s s ol o SO
S Jae (65508 5 R e w1 e SL
S e Olale 3 p i BSLSC L p s
J.Jl_. VJ)’L& .(Regev et al. 2020) c—.! s
5 6L i slag s sa o341 Olale
e ol slize O sla S s o S
PSSl Gl S w031 b ale o>
I8 oSt gLl S, gl
Irshath et al. ) oul S, 5 oy Sluls
G bl Cosie Hlenl Wsay (Jbeyl L (2023

SV 0 Sisie sslad 5 0 i S B


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journalofbiosafety.ir on 2025-12-24 ]

"\f"‘ JLQ A BJLQ.& NFP 092

Savage et al. ) a& o Lols (5L sy
33 AL Sl L S Jels 5y s (2022
SLasllliyb s oS op it O s gla ale
S AR e b S Sl
ol ot 4 S o (OIESS 1 LT oS (3l 31 sl
sy bl sl milie 5,y sl
sel 5 Ol e S nle lali ol oy

So3o Vsl a Ll i JUED) 51 (5 S 5k

NG

(Oncorhynchus mykiss) ;LS .55, Y133

C Lo 5 ) "éﬁﬁ‘ 4.\9.'.0"

T OLale 55 655 Jler o mST Ol il
oy L o Sl (a5 2l o et
Novotny et al. ) 4 ,ls ot 55 03 gls
Jol—d eS8 L ol 5l (2010
sl ly A& oy iy a S cowl Mo marinum
Pl oSS0 sblgolen ple (e
s M.  gordonae M.  fortuitum Jol___5
.(Delghandi et al. 2020) xcws M. chelonae
osla ol 5y xu) Olale o 5 SLSSL

23 Glomsr) SLg 5 sl 5 s Sl ¢l

(Dicentrarchus labrax) _ub s
oo sYIU ale Sass slaplll 5 0n  par LSl oL S Jelpe 30 516 slas =Y Jous
Passantino et al. 2008; DPIRD. 2013; Avsever et al. 2016; Delghandi et al. ) . L ,w 3 J’;?mf‘ous

(2020

A¥


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

"

5 R 0s S Esl Jl o, S J el
L «(Ziarati et al. 2022) 552 alo ol
ol ys E. piscisarius <o gie O £5U ()
.(Huang et al. 2022) el slis &3

ol als bl oS oL (IS b,
w3 Ly 03U ale 4 035 Cows b Sl (55,
355 5,4 5 Jize Ol O 4 oL SL Lle
Diaz-) s i o Mos L S Sisis
S Coul 83 A r)Y .(Puertas et al. 2023
slewl b 5o 6ol &> E. rhusiopathiae
OF ke SV5b sl S w4 eyl LS s
Obsl ag Wl o o ale g0 bl 55, 4
sk ol ol Eelh 5 55 it
.(Zautner et al. 2022) >, 2 (erysipeloid)
3 il Sl s e copl pl
o341 DUl b olad o by o0 sl
Tolis et al. ) ¢l Ll Sluls U &Y pame
(2015

sa— Eeb E. rhusiopathiae L :SU 4 5w
5 (Cwd odae Hsban) vy Cgie (e
.(Wang et al. 2020) 55 & o g3 )8 50
S Lz 533l e 51 0 pals 5 01 Keale
SNk ) S she L et (5 pae o
S S e sl YV Jlw s s
Jolo b ks o Seatnns Sl pallas b S s g 55

3.8 &S 55 5 s EL rhusiopathiae L S

Ao

.. dMLQQﬁT}QM‘wSM L}..v.li‘}.:sb stdjl.a.:.v JA‘}CJ‘ f}" ox g;)b&».hja‘f.-b\)”

(Erysipelotrichaceae) 4wl gl 32 5/
S S (Erysipelothrix) oSG 5 sl 55/
Sl b Al s LS Cl St S
33l Lol olos ol L (Y IS
e 25t e 2 G SOl Sl
Erysipelothrix rhusiopathiae o3| 3> ) ya¢
Sl (WS o at Ll E. insidiosa ela SL3 4S)
gl s e Ol 5 Sllg s (sHley Sl oS
gy 0313 53 G 4 bl oL s el
DIy e sbreslns 5 den lacsl
Jols L ol alls (Opriessnig et al. 2020)
J=d ol S 5 o 015 Sule s
E. rhusiopathiae 45 0o o 5525 YV JLo 5l
e 5 S e Lal il als a2l st
U1 5E - R L Ve gi U T P N )
&S sUa (Ziarati et al. 2022) col ol 35058
b= St le 5l b a8 S
s E. piscisicarius Ol g0 S oK sl 10/
Puntigrus ) s <, J= 5 o5 olabe
Pomaranski et ) cul el 5,058 (tetrazona
25 L ol S Bl pl L (al. 2020
Celh S 358 op Opmims S5 pSal Cnio
WO, asbeys (Slas 55,50 5 o ol
sy Al s e
.(Pomaranski et al. 2020; Huang et al. 2022)

03 Ml e gl pl st Jele cploal )


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journalofbiosafety.ir on 2025-12-24 ]

"\f'* JL@ A BJLQ.& NFP [PEL) sﬁj u:\na“ 417.1.6"

Asls 1,58 w5 5,5 E. rhusiopathiae

.(Hofseth et al. 2017)

Cus sy b ole O3 candlas oyl

J-:JJA-» ‘_)‘5_>- ‘J\—.’.J" C,_sj.LGl_vo‘J_oA vgj.a_o

[

S Ol geay aS (Pethia conchonius) Sy ool abe s Kl s oSG ol 5 ples -F S
Jole i1 51 20 ale 0les el s olaest 258 o g pl3 5 0Ll i S itie LS Lole
(Petty. 2023) =l >s¢20 E. rhusiopathiae L S\

O Ol lalisie Eoel ANl g e S
53 o Bsd el ek slls sl 3l s ekse
o 31 S el 51 2 S el
(Clostridium botulinum) rj;:.lf"ﬁ kS
slagolen Cob Lol o (Listeria) L] 4
(Baker-Austin et al. 2018) W, 5 s 02
Olw 51 sty Ll (Y+YY) o), 5 Hamad
51 oler ma 3 45 15 51 80 (lag Fea
YVV s 03,8 gy g5 YouV B VAM JLs
o 2l alds 4 (Ao)s Vo sd>) 5, 50
slaas S dsan Jsl am s 5 aS s esls
33 55— 4l 59 0 Co botulinum 4 Vibrio sp.
Ol (YY) 0L 5 Weir o, 505 Lil5S

JG.?SJ_A Cj:_& :)}AY' c‘JULS)j;SJAASVUDJS

%4

Sl s s slow
L oY pame «ale 5 me 53 il a5 (o513l
) A5 5S e 15 oAl b S e el
(ale 55513 01,1 L 0l SKoale e Ol e
Huss et al. ) Lowa g iy bt 5 a0 o
Copnds b 5l aS ool 8l (Jlsul Ly (2000
ol S i g Sl 2l b a0l
Sl 553 OLLE Bl (g ity et 5 e
ol 2bys slalde asle ( plde el o«
03 e AL b s 4 ) b
L b e slagslem sl o Jolse (e S O
Weir et al. ) Lo 0Ll 55 oL s slalis
o> 3l Aeromonas s V. vulnificus .(2012

M(s\b}()l_wﬂ&ﬁdf.i.a b SL el s


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

"

Ll 4Bl 5l ldidle LG sbe ool
o e A L b e Jl
S ol el el il (55, s 5
A s sl Jolse i
oS3l Cmio 53 sy eSS
Cobba b S aS ol 5l s ags SL
osba 5 LS e Jee sl Glaligoles Ol e a
2> edbe s b glalisolen Olsie 4 Jons
ook a4 b ey el WS S a0l e
S e Nsdee Solen e A1 el
el gladle b s ol o5 ol «
a5 el p3¥ (g ade pl 4 am s Ll ol
53 0L, 5 0L, cdhes baim gliul, o
sk it S SSsn «Gos sl i
3 Emle o5 iy S SR les s e
e R ol i sl ..,L}ﬁfj\jé | =l
Slslw o5 s abgn Glallesle o (Soalen

References

.. dMLQQﬁT}QM‘wSM L}'-[L»JJSL stdjl.a.:.v JA‘}CJ‘ f}" ox g;)b&».hja‘f.-b\)”

SiolS Y0 51448 L 5l s slalie L
Salmonella 5L zSU Jolse JJsa xiy a5 s
V0) C. botulinum (d——s 5 YO) enterica
5 (A3 V) Campylobacter spp. (d—wo
o3ls & (d—wzy3 Vv) Staphylococcus aureus
2
S 15 4o

5 Ol o 53 ol RS e !
slacasstome b s sl Cone oS ol
gl 3 35t ez lse ol Dl OV aes
S a8 el Do s s (Sl
S el ol sl 055 5 S 1355
Sobew =l b o LU 5 Wi (gole
sodasssnn e lag e e pwas L5 s
sdas DU Eol 5L K IO B Y e L u
Sd Sosasrl SIS s s

S mS il i 3 Sl i B

i i b obpl codle 4 a5 ramen

Antuofermo E, Polinas M, Dessi D, Henriquez FL. 2023. Editorial: Zoonosis associated with parasites

and infectious diseases in aquatic animals.

10.3389/fvets.2023.1227007

Front. Vet. Sci. 10:1227007. DOI:

Aroch I, Ofri R, Sutton GA. 2008. Ocular Manifestations of Systemic Diseases. Slatter's Fundamentals
of Veterinary Ophthalmology. 2008:374—418. DOI: 10.1016/B978-072160561-6.50021-6

Ateudjieu J, Siewe Fodjo JN, Ambomatei C, Tchio-Nighie KH, Zoung Kanyi Bissek A-C. 2023.
Zoonotic Diseases in Sub-Saharan Africa: A Systematic Review and Meta-Analysis. Zoonotic Diseases.

3(4):251-265. DOI: 10.3390/zoonoticdis3040021


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

"\f"‘ JL&' A GJLA.-: NP [PEL) ‘d:.wd_.} ;;'w.}“ 4.19.56"

Athanassopoulou Q, Aanaoiioyaoy F, ROBERTS RJ. 2017. Streptococcal infections of farmed fish.
Journal of the Hellenic Veterinary Medical Society. 55(2): 136—144. DOI: 10.12681/jhvms.15174

Austin B, Allen-Austin D. 1985. A review. Bacterial pathogens of fish. J. Appl. Bact. 51: 483-506.
Avsever ML.L, Cavugoglu C, Eskiizmirliler S, Tiire M, Korun J, Camkerten 1. 2016. First isolation of
Mycobacterium marinum from sea bass (Dicentrarchus labrax) and gilthead sea bream (Spams auratus)
cultured in Turkey. Bull. Eur. Assoc. Fish Pathol. 36: 193-200.

Baker-Austin C, Oliver JD, Alam M. 2018. Vibrio spp. infections. Nat Rev Dis Primers 4: 1-19 (2018).
DOI: 10.1038/541572-018-0005-8

Barrett KA, Nakao JH, Taylor EV, Eggers C, Gould LH. 2017. Fish-Associated Foodborne Disease
Outbreaks:  United  States, 1998-2015. Foodborne Pathog Dis. 14(9):537-543. DOL:
10.1089/fpd.2017.2286

Bao M, Pierce GJ, Pascual S, Gonzalez-Muiioz M, Mattiucci S, Mladineo I, Cipriani P, Buseli¢ I,
Strachan NJ. 2017. Assessing the risk of an emerging zoonosis of worldwide concern: Anisakiasis. Sci.
Rep. 7:43699. DOI: 10.1038/srep43699.

Baumann P, Baumann L. 1981. The marine gram-negative eubacteria: Genera Photobacterium,
Beneckea, Alteromonas, Pseudomonas, and Alcaligenes 1302—1331 M. P. Starr, H. Stolp, H. G. Triiper,
A. Balows, and H. G. Schlegel (ed.) The prokaryotes Springer-Verlag Berlin.

Belay ED, Kile JC, Hall AJ, Barton-Behravesh C, Parsons MB, Salyer S, Walke H. 2017. Zoonotic
disease programs for enhancing global health security. Emerg Infect Dis. 23(13):65-70. DOI:
10.3201/e1d2313.170544

Belkaid Y, Hand TW. 2014. Role of the microbiota in immunity and inflammation. Cell. 157(1):121-41.
DOI: 10.1016/j.cell.2014.03.011

Bovo G, Nishizawa T, Maltese C, Borghesan F, Mutinelli F, Montesi F, De Mas S. 1999. Viral
encephalopathy and retinopathy of farmed marine fish species in Italy. Virus Res. 63(1-2):143-146. DOI:
10.1016/s0168-1702(99)00068-4

Boyd CE, McNevin AA, Davis RP. 2022. The contribution of fisheries and aquaculture to the global
protein supply. Food Sec. 14: 805-827. DOI: 10.1007/s12571-021-01246-9

Boylan S. 2011. Zoonoses associated with fish. Vet Clin North Am Exot Anim Pract. 14(3):427-438.
Butt S, Patel BC. 2023. Exophthalmos. In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2023. Available from: https://www.ncbi.nlm.nih.gov/books/NBK559323/. Accessed on 14
April 2023.

Bwalya P, Simukoko C, Hang'ombe BM, StAre SC, StAre P, Gamil AAA, Evensen A, Mutoloki S.
2020. Characterization of streptococcus-like bacteria from diseased Oreochromis niloticus farmed on
Lake Kariba in Zambia. Aquaculture, 523: 735185—. DOI:10.1016/j.aquaculture.2020.735185

Chaplin DD. 2010. Overview of the immune response. J Allergy Clin Immunol. 125(2 Suppl 2):S3-23.
DOI: 10.1016/j.jaci.2009.12.980

CDC. 2023. Centers for Disease Control and Prevention (CDC). Zoonotic Diseases.
https://www.cdc.gov/onehealth/basics/zoonotic-diseases.html. Accessed on 10 August 2023.

Daubin V and Szo6llési GJ. 2016. Horizontal gene transfer and the history of life. Cold Spring Harbor
Perspectives in Biology. 8(4): a018036. DOI: 10.1101/cshperspect.a018036

Delghandi MR, El-Matbouli M, Menanteau-Ledouble S. 2020. Mycobacteriosis and Infections with
Non-tuberculous Mycobacteria in Aquatic Organisms: A Review. Microorganisms. 8(9):1368. DOI:
10.3390/microorganisms8091368

Diaz-Puertas R, Adamek M, Mallavia R, Falco A. 2023. Fish Skin Mucus Extracts: An Underexplored
Source of Antimicrobial Agents. Marine Drugs. 21(6):350. DOI: 10.3390/md21060350

DPIRD. 2013. Department of Primary Industries and Regional Development. Fish disease and human
health. Rainbow trout with mycobacteria lesions. https://www.fish.wa.gov.au/Sustainability-and-
Environment/Fisheries-Science/Aquatic-Animal-Health/Pages/Fish-Disease-And-Human-Health.aspx.
Accessed on 15 July 2013.

Farmer JJ. 2006. The Family Vibrionaceae. In: Dworkin, M., Falkow, S., Rosenberg, E., Schleifer, KH.,
Stackebrandt, E. (eds) The Prokaryotes. Springer, New York, NY. DOI: 10.1007/0-387-30746-X 17
Fong IW. 2017. Animals and mechanisms of disease transmission. Emerging Zoonoses. 8:15-38. DOI:
10.1007/978-3-319-50890-0 2

FAO. 2023. Food and Agriculture Organization. The State of World Fisheries and Aquaculture 2020.
https://www.fao.org/state-of-fisheries-aquaculture/2020/en. Accessed on 27 July 2023.

Golomazou E and Karanis P. 2020. Cryptosporidium Species in fish: An update. Environmental
Sciences Proceedings. 2(1): 13. DOI: 10.3390/environsciproc2020002013

AN


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

"

.. dMLQQﬁT}QLﬁ‘wSM L}..v.lan‘}.:sb LS‘)L;)LQ.:J JA‘}CJ‘ f}" ox g;)b&».hja‘f.-b\)”

Haftel A, Sharman T. 2023. Vibrio vulnificus Infection. [Updated 2023 Jan 10]. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2023 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK554404. Accessed on 10 May 2023.

Hamad G, Hafez EE, Sobhy SE, Mehany T, Elfayoumy RA, Elghazaly EM, Eskander M, Tawfik
RG, Hussein SM, Pereira L. 2023. Detection of Clostridium botulinum in Some Egyptian Fish Products,
Its Control in Vitro Using Citrus Leaves Extracts, and Applicability of Citrus limon Leaf Extract in Tuna.
Foods. 12(7):1466. DOI: 10.3390/foods12071466

Hashish E, Merwad A, Elgaml S, Amer A, Kamal H, Elsadek A, Marei A, Sitohy M. 2018.
Mycobacterium marinum infection in fish and man: epidemiology, pathophysiology and management; a
review. Vet Q. 38(1):35-46. DOI: 10.1080/01652176.2018.1447171

Hofseth K, Dalen H, Kibsgaard L. 2017. Infectious tenosynovitis with bloodstream infection caused by
Erysipelothrix rhusiopathiae, a case report on an occupational pathogen. BMC Infect Dis. 17: 12. DOI:
10.1186/s12879-016-2102-1

Huang W, Han D, Cai Q, Yi X, Tang J, Fang Y, Lu Y. 2022. First identification of human infection
with Erysipelothrix piscisicarius by metagenomic next-generation sequencing. Emerg Microbes Infect.
11(1): 2781-2784. DOI: 10.1080/22221751.2022.2140614

Huss HH, Reilly A, Ben Embarek PK. 2000. Prevention and control of hazards in seafood. Food
Control. 11:149-156.

Huzmi H, Ina-Salwany MY, Natrah FMI, Syukri F, Karim M. 2019. Strategies of controlling
vibriosis in fish. Asian-Australasian J Anim Sci. 7(5):513-521.

Ina-Salwany MY, Al-Saari N, Mohamad A, Mursidi FA, Mohd-Aris A, Amal MNA, Kasai H, Mino
S, Sawabe T, Zamri-Saad M. 2019. Vibriosis in Fish: A Review on Disease Development and
Prevention. J] Aquat Anim Health. 31(1):3-22. DOI: 10.1002/aah.10045

Irion S, Rudenko O, Sweet M, Chabanet P, Barnes AC, Tortosa P, Séré MG. 2021. Molecular
Investigation of Recurrent Streptococcus iniae Epizootics Affecting Coral Reef Fish on an Oceanic Island
Suggests at Least Two Distinct Emergence Events. Front Microbiol. 12:749734. DOI:
10.3389/fmicb.2021.749734

Irshath AA, Rajan AP, Vimal S, Prabhakaran VS, Ganesan R. 2023. Bacterial Pathogenesis in
Various Fish Diseases: Recent Advances and Specific Challenges in Vaccine Development. Vaccines
(Basel). 11(2):470. DOI: 10.3390/vaccines11020470

Iwamoto M, Ayers T, Mahon BE, Swerdlow DL. 2010. Epidemiology of seafood-associated infections
in the United States. Clin Microbiol Rev. 23(2): 399-411. DOI: 10.1128/CMR.00059-09

Levitt AM, Khan AS, Hughes JM. 2010. Emerging and re-emerging pathogens and diseases. Infectious
Diseases. 2010:56—69. DOI: 10.1016/B978-0-323-04579-7.00004-6

Lin CN. 2014. Impacts on Human Health Caused by Zoonoses. Biological Toxins and Bioterrorism.
1:211-28. DOI: 10.1007/978-94-007-5869-8 35

Liu Q, Cao L, Zhu XQ. 2014. Major emerging and re-emerging zoonoses in China: A matter of global
health and socioeconomic development for 1.3 billion. Int. J. Infect. Dis. 25:65-72.
DOI: 10.1016/j.1jid.2014.04.003

Liu D. 2024. Vibrio parahaemolyticus and Vibrio vulnificus. Molecular medical microbiology (Third
Edition), Academic Press, New York, USA. pp. 1053-1064. DOI: 10.1016/B978-0-12-818619-0.00002-2
Madigan M, Martinko J. 2005. Brock Biology of Microorganisms (11% ed.). Prentice Hall.

Maheswary T, Nurul AA, Fauzi MB. 2021. The Insights of Microbes' Roles in Wound Healing: A
Comprehensive Review. Pharmaceutics. 13(7):981. DOI: 10.3390/pharmaceutics13070981
Manchanayake T, Salleh A, Noor Azmai Amal M, Salwany Md Yasin I, Zamri-Saad M. 2023.
Pathology and pathogenesis of Vibrio infection in fish: A review. Aquaculture Reports. 28: 101459. DOI:
10.1016/j.aqrep.2022.101459

McKenna S, Huse KK, Giblin S, Pearson M, Majid Al Shibar MS, Sriskandan S, Matthews S,
Pease JE. 2022. The Role of Streptococcal Cell-Envelope Proteases in Bacterial Evasion of the Innate
Immune System. J Innate Immun. 14(2):69-88. DOI: 10.1159/000516956

Molyneux D, Hallaj Z, Keusch GT, Willingham AL, Kioy D. 2011. Zoonoses and marginalised
infectious diseases of poverty: Where do we stand? Parasites Vectors, 4(106):1-6. DOI: 10.1186/1756-
3305-4-106

National Research Council (US). 2006. Committee on Guidelines for the Humane Transportation of
Laboratory Animals. Guidelines for the Humane Transportation of Research Animals. Washington (DC):
National Academies Press (us); 2006. 4, Biosecurity. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK19634. Accessed on 14 May 2023.

A4


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

"\f"‘ JL&' A GJLA.-: NP [PEL) ‘d:.wd_.} ;;'w.}“ 4.19.56"

Neely MN, Pfeifer JD, Caparon M. 2002. Streptococcus-zebrafish model of bacterial pathogenesis.
Infect Immun. 70(7): 3904-3914. DOI: 10.1128/1A1.70.7.3904-3914.2002

Novotny L, HalouzkaR, MatlovaL, Vavra O, Bartosova L, Slany M, Pavlik 1. 2010. Morphology and
distribution of granulomatous inflammation in freshwater ornamental fish infected with mycobacteria.
Journal of Fish Diseases. 33: 947-955. DOI: 10.1111/j.1365-2761.2010.01202.x

Ogden NH, AbdelMalik P, Pulliam J. 2017. Emerging infectious diseases: prediction and detection.
Can Commun Dis Rep. 43(10): 206-211. DOI: 10.14745/ccdr.v43i10a03

Opriessnig T, Forde T, Shimoji Y. 2020. Erysipelothrix Spp.: Past, Present, and Future Directions in
Vaccine Research. Front Vet Sci. 7:174. DOI: 10.3389/fvets.2020.00174

Passantino A, Macri D, Coluccio P, Foti F, Marino F. 2008. Importation of mycobacteriosis with
ornamental fish: Medico-legal implications. Travel Med. Infect. Dis. 6: 240-244.

Pekala-Safinska A. 2018. Contemporary Threats of Bacterial Infections in Freshwater Fish. J Vet Res.
62(3):261-267. DOI: 10.2478/jvetres-2018-0037

Pennington KM, Vu A, Challener D, Rivera CG, Shweta FN, Zeuli JD, Temesgen Z .2021. Approach
to the diagnosis and treatment of non-tuberculous mycobacterial disease. Journal of Clinical Tuberculosis
and Other Mycobacterial Diseases. 24: 100244. DOI: 10.1016/j.jctube.2021.100244

Petty D. 2023. Erysipelothrix, rosy barb. Merck & Co., Inc., Rahway, NJ, USA. The Merck Veterinary
Manual was first published in 1955 as a service to the community. The legacy of this great resource
continues as the Merck Veterinary Manual in the US and Canada and the MSD Vet Manual outside of
North America. https://www.merckvetmanual.com/multimedia/image/erysipelothrix-rosy-barb. Accessed
on 29 July 2023.

Pickering AC, Vitry P, Prystopiuk V, Garcia B, Hook M, Schoenebeck J, Geoghegan JA, Dufréne
YF, Fitzgerald JR. 2019. Host-specialized fibrinogen-binding by a bacterial surface protein promotes
biofilm formation and innate immune evasion. PLoS Pathog. 15(6):e1007816. DOI:
10.1371/journal.ppat.1007816

Pomaranski EK, Griffin MJ, Camus AC, Armwood AR, Shelley J, Waldbieser GC, LaFrentz BR,
Garcia JC, Yanong R, Soto E. 2020. Description of Erysipelothrix piscisicarius sp. nov., an emergent
fish pathogen, and assessment of virulence using a tiger barb (Puntigrus tetrazona) infection model. Int J
Syst Evol Microbiol. 70(2): 857-867. DOI: 10.1099/ijsem.0.003838

Puk K, Guz L. 2020. Occurrence of Mycobacterium spp. in ornamental fish. Ann Agric Environ Med.
27(4):535-539. DOI: 10.26444/aaem/114913

Radkhah AR. 2017. Introduction to some species of Argulus (Crustacea: Branchiura), parasitic infections
in the freshwater fishes. Journal of Applied Sciences and Environmental Management. 21(7):1268.
DOI:10.4314/jasem.v21i7.7

Radkhah AR. 2019. Prevalence of parasitic diseases as a serious threat to the ornamental fish industry: A
study on the prevalence of Argulus parasites in ornamental fishes of Iran. Journal of Ornamental
Aquatics. 6(3): 13-22. http://ornamentalaquatics.ir/article-1-205-en.html

Radkhah AR, Eagderi S. 2019. Investigation of biological characteristics and breeding potentials of
some species of surgeonfish (Family: Acanthuridae) inhabiting the Persian Gulf for exploitation in the
ornamental  fish  breeding industry. Journal of Ornamental Aquatics. 6(4): 1-11.
http://ornamentalaquatics.ir/article-1-212-en.html

Radkhah A, Eagderi S, Sadeghinejad Masouleh E. 2020. Investigation of antimicrobial properties of
silver nanoparticles (AgNPs) to control diseases and health management in aquaculture systems. Journal
of Ornamental Aquatics. 7(1): 7-15. http://ornamentalaquatics.ir/article-1-219-en.html

Radkhah A, Eagderi S. 2020. Book Review: Fish Protection Technologies and Fish Ways for
Downstream MigrationU.Schwevers & B.Adam, Springer, Switzerland, 2020. ISBN: 9783030192426."
Fish and Disheries. 2020: 1-2. DOI: 101111/faf.12492

Radkhah AR, Eagderi S, Mousavi-Sabet H. 2021. Review on the benefits and disadvantages of
nanotechnology in the aquaculture. Journal of Ornamental Aquatics. 8(2): 43-58.
http://ornamentalaquatics.ir/article-1-252-en.html

Radkhah AR, Eagderi S. 2022a. Biosecurity in Aquaculture Systems as one of the Requirements for
Sustainable Development. Journal of Biosafety. 15(2): 97-118. http://journalofbiosafety.ir/article-1-467-
en.html

Radkhah AR, Eagderi S. 2022b. Prevalence of fish lice, Argulus (Crustacea: Branchiura) in freshwater
and two ornamental fishes of Iran. Journal of Fisheries 10(3):103301. DOI:10.17017/j.fish.383


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

"

.. dMLQQﬁT}QLﬁ‘wSM L}..v.lan‘}.:sb LS‘)L;)LQ.:J JA‘}CJ‘ f}" ox g;)b&».hja‘f.-b\)”

Rahman MT, Sobur MA, Islam MS, Ievy S, Hossain MJ, El Zowalaty ME, Rahman AT, Ashour
HM. 2020. Zoonotic Diseases: Etiology, Impact, and Control. Microorganisms. 8§(9):1405. DOI:
10.3390/microorganisms8091405

Raissy M. 2017. Bacterial zoonotic disease from fish: a review. Journal of Food Microbiology. 4(2): 15-
27.

Recht J, Schuenemann VJ, Sanchez-Villagra MR. 2020. Host Diversity and Origin of Zoonoses: The
Ancient and the New. Animals (Basel). 10(9):1672. DOI: 10.3390/ani10091672.

Regev Y, Davidovich N, Berzak R, Lau SCK, Scheinin AP, Tchernov D, Morick D. 2020. Molecular
Identification and Characterization of Vibrio Species and Mycobacterium Species in Wild and Cultured
Marine Fish from the Eastern Mediterrancan Sea. Microorganisms. 8(6):863. DOI:
10.3390/microorganisms8060863

Sampaio A, Silva V, Poeta P, Aonofriesei F. 2022. Vibrio spp.: Life Strategies, Ecology, and Risks in a
Changing Environment. DIVERSITY. 14(2):97. DOI: 10.3390/d14020097

Savage ACNP, Blake L, Suepaul R, McHugh O, Rodgers R, Thomas C, Oura C, Soto E. 2022.
Piscine mycobacteriosis in the ornamental fish trade in Trinidad and Tobago. J Fish Dis. 45(4):547-560.
DOI: 10.1111/jd.13580

Schmidt JG, Thompson KD, Padrés F. 2018. Emerging skin diseases in aquaculture. Bulletin of the
European Association of Fish Pathologists. 38(3): 122-129.

Shah KK, Pritt BS, Alexander MP. 2017. Histopathologic review of granulomatous inflammation.
Journal of Clinical Tuberculosis and Other Mycobacterial Diseases. 7: 1-12. DOIL
10.1016/j.jctube.2017.02.001

Shetty M, Maiti B, Shivakumar Santhosh K, Venugopal MN, Karunasagar 1. 2012. Betanodavirus of
marine and freshwater fish: distribution, genomic organization, diagnosis and control measures. Indian J
Virol. 23(2):114-23. DOI: 10.1007/s13337-012-0088-x

Taylor LH, Latham SM, Woolhouse ME. 2001. Risk factors for human disease emergence. Philos
Trans R Soc Lond B Biol Sci. 356(1411):983-989. DOI: 10.1098/rstb.2001.0888

Tolis K, Spyridonos S, Tsiplakou S, Fandridis E. 2015. Tenosynovitis of a digit due to Erysipelothrix
rhusiopathiae: case report and review of the literature. New Microbes New Infect. 8:128-30. DOI:
10.1016/j.nmni.2015.10.007

Tusevljak N. 2011. Evaluating the importance of zoonotic bacteria, antimicrobial use and resistance in
aquaculture and seafood; p MSc thesis. University of Guelph; 2011., 269.

Wang T, Khan D, Mobarakai N. 2020. Erysipelothrix rhusiopathiae endocarditis. IDCases. 22:¢00958.
DOI: 10.1016/j.idcr.2020.00958

Weir M, Raji¢ A, Dutil L, Uhland C, Bruneau N. 2012. Zoonotic bacteria and antimicrobial resistance
in aquaculture: opportunities for surveillance in Canada. Can Vet J. 53(6): 619-622.

WHO. 2023. World Health Organization (WHO). Zoonotic disease: emerging public health threats in the
Region. https://www.emro.who.int/about-who/rc61/zoonotic-diseases.html. Accessed on 12 August 2023.
Xu K, Wang Y, Yang W, Cai H, Zhang Y, Huang L. 2023. Strategies for Prevention and Control of
Vibriosis in Asian Fish Culture. Vaccines. 11(1):98. DOI: 10.3390/vaccines11010098

Yun NR, Kim DM. 2018. Vibrio vulnificus infection: a persistent threat to public health. Korean J Intern
Med. 33(6):1070-1078. DOI: 10.3904/kjim.2018.159

Zhang 7. 2021. Research Advances on Tilapia Streptococcosis. Pathogens. 10(5):558. DOI:
10.3390/pathogens10050558

Zautner AE, Tersteegen A, Schiffner CJ, Dilas M, Marquardt P, Riediger M, Delker AM, Miide D,
Kaasch AJ. 2022. Human Erysipelothrix rhusiopathiae infection via bath water - case report and genome
announcement. Front Cell Infect Microbiol. 12:981477. DOI: 10.3389/fcimb.2022.981477

Ziarati M, Zorriehzahra MJ, Hassantabar F, Mehrabi Z, Dhawan M, Sharun K. 2022. Zoonotic
diseases of fish and their prevention and control. Vet Quart. 42: 95-118. DOI:
10.1080/01652176.2022.2080298

9


http://journalofbiosafety.ir/article-1-515-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

"\f"‘ JL&' A GJLA.-: NP [PEL) ‘d:.wd_.} ;;'w.}“ 4.19.56"

Investigating Some Common Bacterial Pathogens between
Humans and Aquatic Organisms: Maintaining the Biosecurity
of Workers in Aquaculture Centers: A Review

Ali Reza Radkhah!, Soheil Eagderi?*, Hadi Poorbagher?

1- Ph.D. Graduate, Department of Fisheries, Faculty of Natural Resources, University of Tehran,
Karaj, Iran.

2- Associate Professor, Department of Fisheries, Faculty of Natural Resources, University of
Tehran, Karaj, Iran.

soheil.eagderi@ut.ac.ir
Abstract

The aquaculture industry has caused direct and indirect contact between humans and target species,
including fish. Human contact with different aquatic species can cause the spread of common diseases
between humans and aquatic animals and their transmission, which is very dangerous for workers and
breeders of aquatic organisms. Therefore, maintaining the biological safety of workers and those who
deal with aquaculture centers is recognized as one of the important necessities in this profession.
Considering that bacterial agents are one of the most common pathogenic groups in aquatic environments,
some important bacterial agents in aquaculture systems that can be the basis for transmitting of common
diseases between humans and aquatic animals have been discussed. In this research 4 important groups of
bacterial agents common between humans and aquatic animals including Mycobacteria, Streptococcus,
Erysipelotrichaceae and Vibrionaceae were investigated. The results showed that the Vibrionaceae group
was more prevalent than others. The information presented in the present study can be used to raise
awareness and maintain the biological safety of workers and aquaculture farmers who are directly or
indirectly related to aquaculture centers. Also, this research recommends the proper implementation of
health and biosecurity management protocols to maintain the health of workers in aquaculture centers.
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