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Key Words Abstract
Skin Introduction: Argyrosomus hololepidotus is one of the most valuable fish in Persian Gulf,
Histology Oman Sea, and coastal waters of Khuzestan province in the southwest of Iran. The skin,
SEM especially in fish, is the first defense line against the external environment and facilitates

Argyrosomus hololepidotus normal physiological functions in the body. In fish, the epidermal cells of the skin are mainly

formed by the division and differentiation of the epidermal epithelial cells. In the present study,
for the first time, the surface cell structure of A. hololepidotus was studied using by histology
and ESM methods.

Materials & Methods: This study was carried on six A. hololepidotus. For SEM photography,
tissue samples of fish skin were fixed by glutaraldehyde 3 % and washed in PBS and post-fixed
with osmium tetroxide for 1 h. The specimens were then dehydrated through a graded ethanol
series and embedded in resin after primary and post-fixation. The samples were prepared from
5 pwm cuts from the fish dorsum and later they were stained by H&E method.

Results: The result of the light microscopic and SEM analysis showed that the fish epidermis
was composed from goblet, epithelial, and chloride cells. The results of SEM showed that the
goblet cells contained mucus droplets. Superficial squamous cells had microridge which
chloride cells were accommodated in them.

Conclusion: Finally, it can be concluded that the structure of the skin surface cells in
Argyrosomus hololepidotus is very similar to the skin of fish of the same family (Sciaenidae).

* Corresponding Author’s email: hmorovvati@ut.ac.ir
Received: 2 January 2021; Reviewed: 3 February 2021; Revised: 7 April 2021; Accepted: 12 May 2021
(DOI): 10.22034/AEJ.2021.274415.2476



Journal of Animal Environment, Vol. 14, No. 1, Spring 2022 Ve Ll ) aslad A E e ol crnylaias cale doliliad

b g 3 dlo

31 edlaiw! b (Argyrosomus hololepidotus) (sle o ww gl (b b glw axfliae
(SEM) Siaisn! (9 S0 o 95w g 550 g ol 8L i 5

F bl sans (g luan g NS e M g g0 Geaa [ (g Likided] o gls

Oll Slogs oo logs Skl o (Kb uols 0uSiiils b a ple 55!
ol olaas v e g 8185500 o S5 5ol ps 00Siiils s ol w50 55,8
ol olaas b e g olStily o S juolol s 0uSiiils o alSilo 0 o sle 08T

oS> SualS SlalS
®w % At

cu;&l.» 2P 0RN :}&‘56 & s dl:w:_)f- J"\}“‘j ")LAJ« (Sli): cuuju c:l:- d\ﬁj"-‘ﬁjw))‘)‘ gi.g GALa u‘:\:’w 1dadie S gy
Ll
1 . . . - . w ‘

Cﬁu}g:c).l#“_;\.hdjl.«- .:ju@ﬁx’o&.«\\JO.xgJ:-b@_.,bGiijjlﬁ}:sdw\juﬁ@Jb.k.?u‘}gwﬁgb:.uw}j\ oSl
- S9SN oSy Sin
oy el o s Sl sl (o) ol anllae )l o 3 g g4 p o) (B gy (s gl S g e ) Bkes (Lo o oyl

w5 B st 2550 SEM 5 qulibcdly iy 5l ealinal b ale s

503 SEM U s 5 oS g b S 15 estinul 3,40 03le 5 Ple e dde b 3l SIS b ol sl gy g 0y
pseoms) ST 5 5l 03lazal b ol Lid 8 pdand Olind 3L 3 5 il do s ¥ aadlT S ) eslinal b ale o gy L
SR o il 5 5] palitiedl Oladlas ploil o) 4 023 8 O 50 (o KT PO 3 g 5 ST shaud d e g plowl
ikl (5l S, HEE iy a5 5 as s Sn © ez 4

3 Sl e (ool (2l e gl 45 b ol 99 S 5 () @Sy S Slalllas Gl Juols Slialis s
Sl (sl (la (gla gl sls gl (95 2SI @ Sty See Slalllan ) Joolo gl 5 LIIST (GlaJshe 5 (B (gla sl
051 0313 (gl 1, I IS gla S5k 25 len 13 90251 g5 See ()10 (b A pelas (oo sk 251 S 5

B ot 4 (35 Al (e ion o3 (e (Lo o il 25 5 4 o) S i Sl 3 1S A g Loy

1 (pleale oy 48) 5 > 03l - -

hmorovvati@ut.ac.ir :J sicue saivw 5 (S5 3K caay 3

Y7 VE o gl YY bl gl V6 e s Gy a8 VA sl 7,5 VAR ags V0 1g 5o fuaulE YA (o0 VYt u g,

(DOI): 10.22034/AEJ.2021.274415.2476



Esfandiary et al.

a7 Sl ighige ons oyl Sl b Gl sloa o L
b IS8 ol sla sk conl (San SHU Jlens slapyunl o
sk j939 goslail (JSo (Ml a3 )5 )13 by slas 59, »
@iz (g o S g plbele s slaaiss o i lr
Sl ladshe col col Sglite Jlons (Ble S Sy
Ygoro by oo (Bl Loyl ojluil g g comazn 05,5 0, ALL
5 dwd wad o oobel g S wgTee Olxdy a5 LK
ol lid wish e Lulr sk oaclh o 4 Il slacSall
5 00b )y ool a1 ol b @ s 5 g Lo ks
85 03gm 3 JSi ol (sl b LI 053 o0 15T Johos Slygie
28l ablas o wiles,S ol5l panl mhw jo ) 093 Gled s
sbay » Jiolr gladshe (1) Wgdoo sunlin oulit
WS (o0 Jol> pled (sloacld (Ladgy slasho S| epyonl Fomly
sdsbe () anboed Wl loaze oad plote sladsle 5
ciliza (g )0 (Slws Oyg0n plale 5l (S 50 JSb ol
wpd oo JSi3 1) (Joke wiz 00 S elgn 0u 5wl oo e o
Gl plael ise (lelelj] sile aaiss 51 S pn 0 (0)
ed5 () 28 e ke IS0 by slaslo 31 pjan] (g3 5o
WS (oo SeS s slew Jelge jl Cengy mlans 5LaSL @ GesSse
Slga g weS9e (silwg g polhe w5 Goyk 1L Gl
2 Blae Slge Dgm) czge ugSee MmO e el (g9,Seens
Sloas e Censy 5 il gl 4y a5 ool 5 o051, slac]
S msSse S (o ol 2 1) e slaplail (G5LaST 5 355 o
S (59, p WlgioeaS Glale bl plale g (Sasl >
shls glale 5l (pam 0 s 9e.(V)) A5 (oo cblizans oS >
Sy Ll S o S8 oo 4 45 il SIShasl ouals olys
Orzee e bl 09> CS > 4 568 $Hl e g Sk
59 Ble o 2o v sl laieay Cangy Bl owsS g0 oole
Ll pleale cutlige 9 Caodl )3 (soter (A5 ()5 Laoe Jlie
Jislo b Loyl s laallas o556 a5 ol 5 0) WS
e Sl sladiss a5 e i Cawgy gaw lagsle
anlllae ol 435,55 alonil Wil o 1588 gtz aml o ool
i gae cnl L2l SEM 5 (puliscdl (g 5l esliul b ol

2858 oy 0590 (Bl Gl

By 9 age

Ol 5 2SS VEIAYE AN S 559 eSkeo L oole 5 5 &L

ey

O[)‘SA.A K] (5‘)‘73&.‘4‘

dadda

by (o lds aied )l splslaaiss 5l So ol ine

=1 s gl gy 098 o0 gaze (Lo Sl 5 Gles
Ox o ol (Sl i Jleel 5 0092 () Lo Jlie
035 (bl DU 5 (ale ;5 pyunl (1) WS (o0 pRy Sl |,
» &) gobe ple g el JW conddgilie HlaS Sl 5 009
Sblbion Setae i 4 3B (5,0 Y oS o x>
Gloads Co laay 4 ol lailiny a5 col cde cpl @ cpl (V)
a5 J> 0 S S el> ol o Sas 5B syl 5l cangy
obale 5o (1) a5l dadlore iz 4 loale LS[I Lo o
(o gl pled oS Cosl Belao (o8 i pailiol SO Y Gl AL
5 ba lodshe 51 Lulul ol (F) wiligy oo |, Loall 5 oo
o & 6508 laske &5 Cnloud JSA5 (slr sl Jsle
Odime gl oidsy slasle aijls S8 gl o y0 5eS
sladsho (cadp sladsle Jod 5l (Ssline slapliar aliss
badshe (280 sl sk (wiadlid w2ty sla sk oo 0]
b Jgkos (2l (0) wloads (6,105 8L gl S e gil S o orl vz
PU Omilizea a5 iy il oo plole pj00] (soges sla gl &5
Lo Jgbo (7 0l o0 (oidn Jshoo o Johoo 0l romo s SedS
5 S5 Bl 1 ppunl e sloa¥ o placasdse ulul
Sl 4 sla gl &5 9o, (V) wid Dylite Dloogas
SOges Sz 53 (o5 Dbl (B 5 039 (Ald Wiz Jyere j5boas
S99zt ] S iml Y 4 (gt Cullad (O) Wgd eourtS
> plmlr 5 <S> Gkl by sladshe (0) ogd e
S o ol ol gy Glcdl g cavsy sl 1, cblas 5l (IS
sladsh (ol 589 5l G aids Wiz U asl aix (e 50
P ;0 (M)A (oo 0550 50> Caon 0 D2 lo 4 £9,5 (SAbgy
(Blo(ibg slo sl 09 oo Lad (b (o (slopuled > lgeo
i o L35l alliolejl Slalllas ) 1y & p2les 0 o o
5 wlison ) ol b o35 sl Jole P 50 b Jsho ol
@3ly S s Olien 2S00 olml i ply 5o (S s S
S 5 ojlal (ol los pdas alge 4 ale ;0 o35 (o At
bl 4 (sl ladobe (1) 3)ls (Sns (2le 655 55 5 02
39l lalecdé] gy 5 ages jobas Lo i 030 2
29l Slotiws o oS Sl (Joo S5 g 50,092 slosd ¢ Joko
Orhize by g 35800 Dgmine (Blo Cewgy 0 (b5 Jobe
5 ol Jsho (g5 90 ok U 5l (Ssliie slapl 4 calise
S5 ol sl sk (0) el 00 (6,l0860 0,8 S (sl J5hs



Journal of Animal Environment, VVol. 14, No. 1, Spring 2022

IS Snsee proml whaw 65y 2 ) 355 (wsSee Sl g
S92 b 09 (S Dbt jSde slasle ()
o sbis Jlyie la 595 09,m 5l Jolo (rlam oz )9 S0
oo slagn )9 ,Su0-0 5 5 00 g (Frbans (o5 K0 ol
slodshe slid g, » Jge glo Sl obml b 05,60
ol ladsls jload md 5 (usSse (Falraz o (o0
sblie plos 5l wlgs Jlaile b Wb oo (oalo e Gy gy
5 P92 (ol SlaJslor Dlond 5.0 5 dtso pppoad el 5 w55 9
Slass sy 50 () JKE) el ol jen Jok She bg 00y
Gloand 15 b sk ol slass 4w sasline _al> sloJsbo
a o Lol o ine S5 036 K0S, b 2y 5 SE e
(D<) Wyl cire B gl )lo 00 Cand Lty b 10 o
ools plad V ez jo el sla sl o)leds S Jol> ol
e o ddlbioe a8sS Gl shils pale e el oud
S Y g balais b Slyseal Y Ky Jels a5
Al 518 JT o sle jo (slge SIS slaars ) o] o aS cul
Slhgpe 0wl Glhgien el g plie JSL 90 4 Lol
G55 ) o S5 A Ry st o ol place
ot s el bl 0 a8 ol ol iiligy oo |, LS008,
2 &5 G50, (ARY JSL) 00,5 oo g5l Coans 4 &5 > o
Wl 1 e Sle )3 5 oucli g bpuld plate ié Sligyen
LI b udd adle (- JS8) WipS o0 18 K0S 55 s
Adl o gl Anterior margin sla Sowl, g Radii bl
505 Ssdse plod liyes aTOT ) Gy e (oiidsy sl sl
Sz Sl sk bgi 5 WS o0 (i) (2l Lusme &g Wiy s
ol Wles S O 2les mhav 4 pyanl np) slaa 5l &S
o3l a8 wisls (Las wlisdly Slalllas (WY JS5) Wed oo
slod o Lol ooy (iigy sl Jobow 51 5S35 )l (ol slo sk
b 4 & Sl slashe oo, Cond 5 Congy o
S Jshe 4 Cod S Sy oS Conl osalie LB wigd e
Aok sleal l Labs Gl Guzes Wl oide
2 sk e 2les At gz gz sUlj slasbe o lbogs
WS n 355 4 1y Jebyils 55, by (sl s 28l ablis
ghis w5 Jole (b 5 009 5oty lx slasbe J 5o
5 I lao i 50 5 55 o o JSI 5o Ao lisins

(=-F US8) it conline

Y&y

\i’\JLQ..:&\ GJLAJjJK\iJlddlﬁts‘)};L}QJA%JLjMGAlQMLM

Jolges 5l odds auo 036 O ygody e il VYENPETA ok
G238 9315 b s 5l ey aloldl (lale 0y 5 4y o )6 el
e M@\y O Cewgy Coumdg g a_ii) 9 laally LY ‘n)é 0L
elraigeilagl g lise >lpcag 5l g <8518 w) 5 0550
b sbdiged 00,8 and s le Vs e ile Vool e
Joie (6 S diged duw @ opdle 3 50 Dgud 3 e ol ails
O D (6,10855 as,0 B0 JSUI 9,0 celos YT ey 00l
@l ol (S g oliwe l eolaiwl b al> o cpl o
alei 55 5 oLl 4 St s, e Jalt 3L sy
@b (S psigSen b e (V)85 S50 (6,5 L
Sel Sy 0590 9 0T s () iog)Soe B-F Cusls 4
orzes (17 00 AF) s S 15 (HEE) (k- (oS gilon
oolatwl b ole Cuwgy (8L slodiges SEM L (5,10 puSe g
IRVRSL SN GO o I RSN KV PR VSR, Ve SV N Lt
gt Al 0 g ploxil pgaonsl 0S5 Sl eolainl b (g5l ol
s 9SS 20328 5 850 (6500l Sl 50 as 5,185
&l pwSe Hitachi S4160 olfiws b g oals ools idigy oS L
Lgrya sloosls g el Juloxs gl 23,5 51,3 aslllas 350 Lules 5
SFow gl Gt glacwnd o (sl glaole (3led &
SPSS J38le 5 e jo +/+0 W mlaw jo Jaes t 05l

A eolaw! Y ases

D
B 5 Cngy i slag g Sae gy ok Sl pglas
5 Oz g o b egSse A Camd (39 edkenz ;0 lag]
) ol sladsbs 5l oS5 b Caled o 5 ooly S 5 092
3l daaie Dl yld (o Jb slr sla Jobo s o Lt 554
S Sy slaoykad .l 393 g madlgioms SIS 1 pu9S g0
P (55 90 S sk gy madlygions 50 39290 0l9l 3 w9 g0
Mg LS plo 5 s (38,5 Canng 5l ) JSO
b Jsbs cpl aiS oo olan Jolo 51 glaied o 1) arws Gl b
Gy Cwow 4 ges sy 5l S > 5 Opplee b o
e sl @ ) 09 sl Jobe idlige pyunl (v
oSome DLl B, 4 055 g, 4ol 15 00,8 Soj 0
o S S W oo Al p (B0 ok 99 (o
CVlail 4> b 5l e o (ras (5,iS0 Jobo 99 005 LS
WS oo woiler) Cewgy oyl mlaw 4] 053 o sk (e 1S



Esfandiary et al. OLKan g (g Luianl

38.8kV X3.08K

9 ol 395 gy a3 g 5 S 50 S e (oolr Jhoo o) S o 35 395 (oaly ot 31 9 0kt y Cmigy el 4 (1) solr Sl 1) Y
990 by Jlo 5o 9 ARBISS s Sl 1) (oS 5 alo po Sl o (ool Jolw (0)liw) (pindigy (S g ol 00,55 el i (39 4 1) 995 W g joib Lol el
S 00 9 Cawl 03,5 gl F (g a1 ]y 993 Glgices plod (ol Jolu bl o0 Wgl oo (o e Cowgy 41 (weT 90 (o a5 (M) 0391 (2o 59550 1,19
@95 41y usS 90 (o) (ciuligy S ok T 08 ol &1 00 Jobw
Wbz (o0 395 i la

S8@0sm
o (g da b Gy 1 Fomnd Sl (Fg ST B ,5 g )0 1A ISl 2 Blo Gl iy 4ol Cawgy 3 (omd SsSewl G g SN GBI )5 g 1S 1o Y Sl
(Radii) b, b s o il .l aiin bl plie Glbged (o2l el asbio s el Glbvgy
Cw| oSl

= -~
buugi g RSP ‘sni Lbuzxo 4 a5 (Dead) 00 po (uligy s Jolw :a-Y S H&E SHT&) .shl.n S N Cewgy (Sl Al ool JSCh oY Sl
s o o35l (ALIVE) Wlos S &yl Ul slaasy 5165 g yimaz sladsbe syl S so Jabajls <55, s(loo tim) gy sloJybas xFer 3 xFe rlaicS s

igdisa Jor JSUI 5 Lol giza alolia ang 5 9 0091 s (G) soler

\fai



Journal of Animal Environment, VVol. 14, No. 1, Spring 2022

Oliezils iy Wog o sxe ialS glls b Jele ol slass
S B e Jelse 5l Congy gl S3loSL 4 (o5S50 5
Slge g w590 (Silwgs 5 pglhe w5 Gyb 5 Il 5 wiS o
3 Bl Slge gy coge wSge B plnil (09,Shens
Wloads et Cawsy g b il s 4y 45 e0g)l 5 25T, slac]
eSS oo ol 2 1) Ho5de slaglail (iluSh 5 098 o
i (59, il o0 a5 Shale bl (lale gy Soil >
ool lale wiilen oole e WS o cblas S S >
S92y Miboe JK555 sladshe w3l (plale oay)98) 095
Ao and (2ol W o5 i )b oMol b ) sl S
bsy sdobe ()l (Shy 5l aes o S5 | eSS
ool 3L0 aim ba] dinby o5 sl e Sl olale
SilSe cblis el s3g0m 1 bl Lo ol anl (e (T 0)
Sled g owsSge Dld 5 (6,104 4 g Wigd a0 lie o
Sl el ganlel S wiS eadgs Lidg slashe 395 &5
& wdl ele conl (Son g 0ad (2B slashe (232 mhaw
ol aalllas ;o (F) 8510, 55 Jols 4 b ojle g0 ;08 1) cungy
s 5 alo Lins pyoml olr gla sl 45 0 osalice
Sy 8l lagl ojll al8 5 aijls 15 Jsle ppanl gl
O < TV P FRCRW L JYL LR
2580 B ol py0m] Gl glacend 1o lizpe lag]
Oygods lg g0 b pSore VL] 3 )b 5l o cidg sla ok
J Pt be sladshe Wed oo Jate K0S 4 (S
Cowgy Sl 1) cblas 5l 6,50 IS w0 oluls g o5 > 5 b
Gl (g paie (g Jsho 0l e sl O] pj slacdl
Sl elezay (plo sy 03] e 2 B4 pamio pugilSe o
alllas 550 (ple o Wi (Bly Sy pr0n] Slaow
@iz e o L5 bl 5l jsle pl aS 0g el ol Kl
A by S8l ) g e3g lale ple alie oale e
o plale sloaisS (S el oad LSCiS oads (S b
Sas b ale Lo o Lol (o sS o aloay,§ dagsl) aile w1
P kel (Sie ey slice b b ud ol rals s el
385 G5 b s g9 (pair Lo pld aiies baaisS
S g, S ol g wigd e <l b il pgan¥] Slals Caugy
sy Jelds 5 (G oyb S Jolts (uld cpl ool slaly axio
30 6§58 sl pld el 00l oaiigy Lo b a5 el o
5 )10 3975 kgl Glale g eaiiugu g 5 o J leale
el g st (Lo s 00le) pusns ()15 (50555 AV 6l
Y )z o5 wie ola s Gadsenls lapuls WSS (5
YO

\i’\JLQ..:&\ GJLAJjJK\iJlddlﬁts‘)};L}QJA%JLjMGAlQMLM

593590 Sk 0l jleno Bl 5 (5eSilio ) ooz
3ol Job 31 piog Sso ov po S poler

(Mean £ SD) ;Lo Byl .Sl adlaieo
Y/VY £ ./7¥2 Jowpoest
YN £ YER oS 4
AEVARS i 4>l
VIED £ 18P ps 4>l

P<e/+0) col )l\)@_ga WS yogs lo caums ylid alive 8 By >

Sow

*
Sli g kel Lidy baleslil asle baisS 5l Sy 4o
b5 (F) %S o Lo S sl (slashos 51 o] (oS 5
WS (o0 S5 s sben Jolse 5l Comgy s (S5Le S 4 usSse
(29,5508 Slgog S 9o s ilugs gpglaeced 5 3ayb 5l I nl
Sl o Glae Sl Gy crge sS5e (V) Se3 s el
5 095 o wilodds Jaie Cawgs g Lo il rhw 4 as o0gll 4 051,
S323 5l wgS 90 IS (o0 eal 3 1) 4950 lapluil (g5l
S8 SiS 9y p il e S Slabe bl liale Covgy
Alo sl plale 5l (pan ;0 (usSse. (1 1) 55 (oo blizaiss
S Sy b 1S e S e a4 a5 el SSlasl sials
95 50 oole piz B amsdelsl 855 S ;> a4y S0 (55,8 0 g
b blie jo olo oy £l o pdol lgieay Cangy b
D) a5 oo Wl plale Cullage 5 Sl )0 goge GBS )
5 ekl sladshe (JS8 (sl sladshe ssl> pyunl (VA
sladsbo olasi g gg8 Qlizlo Conl (5,800 (o slaole
Co igS ol Cesl (San ] Culs 5 gyl 0 292y
cilie slogloj 5 bab gz 5k limn (i pm cojlail 3T
sladobs (V1) 05 )18 e lalyd 500 il (295 Jlo
S L pSome VLT L goog: gy ,Se shlo (o8 i (xlas
aodld ol gyl JLlinl ek @udlgin garules )
35 30 S sk ity oo poled ;0 K00S0 L Loy jgens bgoen
e 0 gl slasr g anils sy (2le pled o IS ol
P oSy oS mh alr e obe sl Dglate calite
oI ot ol asllas slaamsl oS oozl oyl colins
SlP el il )3 ids Gladse 5 sl sladshe oS
2 el LSy (owsS 9o Catle sl g AL 925 (ale e
s Cead 53 008 i les salz gla sl sl il aslllas
£ Coamd ;0 Lol o gme BB W8 080 L iy g oS0



Esfandiary et al.

14.

15.

16.

17.

18.

19.

20.

21.

22,
23.

{22

klunzingeri Caused by industrial and municipal waste water
pollution. Journal of Animal Environment. 6(3): 225-231.
Burton, D. and Fletcher, G.L., 1983. Seasonal changes in
the epidermis of the winter flounder, Pseudopleuronectes
americanus. Journal of the Marine Biological Association of
the United Kingdom. 63(2): 273-282.

Pickering, A.D., 1976. Seasonal changes in the epidermis
of the brown trout Salmo trutta (L). Journal Fish Biology.
10(6): 561-566.

Pickering, A.D. and Macey, D.J., 1976. Structure,
histochemistry and the effect of handling on the mucous
cells of the epidermis of the char Salvelinus alpines (L).
Journal Fish Biology. 10(5): 505-512.

Ghanbari, T., Abdi, R. and Savari, A. 2011.
Histomorphology and ultrastructural study of cartilage
tissue of dorsal fin in persian sturgeon (Acipenser persicus).
Journal of Cell & Tissue. 2(3): 203-211.

Basir, Z. and Peyghan, R., 2018. Study of the effect of
pultry by-product replacement instead of fish meal on skin
cell profile of Nile tilapia (Oreochromis niloticus). Journal
of the Persian Gulf. 9(31): 53-60.

Basir, Z., Morowvati, H., Khaksari Mahabadi, M.,
Masbah, M. and Abdi, R., 2011. Skin histomorphometry
of Barbus grypus in base of dorsal fin and caudal peduncle
sections. Journal of Animal Environment. 3(2): 9-16. (In
Persian)

Takashima, F. and Hibiya, T., 1994. In Atlas of Fish
Histology: normal and Pathological Features. 2" ed.,
Collage of an agriculture and veterinary medicine, Nihon
University. Tokyo. 8-15.

Ghanbari, T., Abdi, R., Bahmani, M., Kazemi, R. and
Savari, A., 2016. Comparative histomorphology of cartilage
tissue of vertebral column with dorsal fin in Persian
sturgeon (Acipenser persicus). Experimental Animal
Biology. 5(2): 17-23.

Genten, F., Terwinghe, E. and Danguy, A., 2009. Atlas of
fish histology. Enfield: Science Publishers.

Basir, Z., Morovvati, H., Khaksari Mahabadi, M.,
Mesbah, M. and Abdi, R., 2012. Histomorphology and
histometric study of the head’s skin in (Barbus grypus).
Journal of Cell & Tissue. 3(1): 73-81.

O[)‘SA.A K] (5‘)‘73&.‘4‘

o (V) aies (005 Lo lale Slolaizl g2 5 aijls
Sl Y Ky ) gt 4 Ky Jels Cogtls Lals
A3l 18 T S 5l 0 (s5lge (SIS slaas, o] 4o a8 ol
»SesS sl L) sutenS slagd sl constls Glale
S 5555 3,5 45 aid (55slSm (sl ol b (5 4
YY) wloads LS5 )15 o g (o050 Jskwnt Oyl Sl s
Sl ()EaY g0 5y caseiS es 5l (ale e (WB.(TY

u‘};‘sn ,.,...\.> CAJLQJ )b w‘ R LS..M.: ‘5:)){5 ‘51>L) 9

6ol Caleds (oo s Sy )0 (xaw gla sl JLslocd 5

10.
11.
12.

13.

S, (Glale 0y ,50) 093 colsilspa sla sole Cawgy 4

[
Mc Kim, J.M. and Lien, G.J., 2001. Toxic responses of
the Skin. in; Schlenk, D. and Benson, W.H., (Eds). Target
organ Target Organ Toxicity in Marine and freshwater
Teleosts. Taylor & Francis. 151-224.

Mohamed, M., Abdi, R., Ronagh, M.T., Salari Abadi,
M.A. and Basir, Z., 2020. Comparative histomorphometry
of dorsal, ventral and lateral skin in macroscopy,
microscopy and free scale fish. Iranian Veterinary Journal.
16(2): 47-53.

Stoskopf, M.K., 1993. Fish Medicine. W.B. Saunders Co,
Philadelphia. 31-33.

Elliott, D.G., 2000. Integumentary system. In: Ostranfer,
G.K., (ED). The Laboratory Fish. Academic Press, New
York. 95-479.

Mittal, A.K., 1997. Fish Epidermis. In: sing, B.R., (ED).
Advances in Fish Research. Narendra Publishing House,
Delhi. 2: 43-62.

Whitear, M., 1986. The skin of fishes including
cycolostoms epidermis and dermis. In: Bereiter-Hahn, J.,
Maltoltsy, A.G. and Richards, K.S., (Eds). Biology of the
Integument. Vertebrates, Berlin. 2: 8-64.

Lopez Doriga, M.V. and Martinez, J.L., 1993. fine
structure of sacciform cell in the epidermis of brown trout,
Salmo trutta. Journal of zoology. 230(3): 425-432.

Naderi, S., Abdi, R., Navabi, M.B. and Movahedinia, A.,
2014. Distribution Pattern of Main Mucus Secretory Cells in
Different Parts of Epiderm in Epinephelus coioides.
International Journal of Scientific Engineering and
Technology. 3(5): 630-633.

Iger, Y. and Abraham, M., 1990. The process of skin
healing in experimentally wounded carp. Journal of Fish
Biology. 36(3): 421-437.

Roberts, R.J., 2001. Fish pathology. 3 ed, Saunders, W.B.,
Co. pp: 12-144.

Sattari, M., 2002. Ichtiology (1) (Description and
Physiology) Gilan: Nagsh Mehr. (In Persian)

Morovvati, H., Zolgharnein, H., Noori Moghahi, M.H.,
Abdi, R. and Ghazilou, A., 2012. Alterations to chloride
cells of the secondary lamella and gill branches of spotted
scat (Scatophagus argus L.) in different salinities. Journal of
Veterinary Research. 67(2): 109-117.

Sabery, M., Abdi, R., Morovvati, H., Ronagh, M. and
Dehghani, R., 2014. Study of histopathology in gill of Liza



