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2 

 

 

 

Roberts, 2001

Van Duijn, 2000Takashi and Hibiya, 1994;

Stoskopf, 1993

Takashi and Hibiya, 1994; Mittal, 1997



3 

Euryglossa orientalis

Brewster, 1987

Randall,1995

Yazdani,1969 ) ،Cabanban, 1991

                                                           
1
 - sole 

2
 - mucous secreting cells 



4 

Bengtson, 1999; Gavlik et al, 2002

Rijnsdorp, 1994

Gibson, 2005

Longhurst and Pauly, 1987

Longhurst and Pauly, 1987

Fish base, 2010

Cynoglossus 

macrastamusRajaguru, 1992

Garcia and Newton, 1997



5 

Nelson,1994

Nelson, 2006

Phylum: Chordata 

Subphylum: Vertebrata 

Superclass: Gnathostoma 

Class: Osteichthyes 

Subclass: Actinopetrygi 

Order: Peleuronectiformes 

Suborder: Pleuronectoidei 

Family: Soleidae 

Genus: Euryglossa 

Species: Euryglossa orientalis (Sole) 

Euruglossa orientalis(Fish base, 2010)

                                                           
1
 - Peleuronectiformes 

2
 - Plaice 



6 

 

Elliott, 

2000

Ferguson, 1989

                                                           
1
 - rainbow trout 

2
 - channel catfish 



7 

Grizzle, 1976; Amin et al, 1992

et al., 2006 Shúilleabháin

Zaccone et al, 2001

Zaccone et al, 2001

                                                           
1
 - goblet cells 

2
 - club cells 

3
 - epithelial 

4
 - sacciform cells 

5
 - blow fishes 

6
 - venom 



8 

Whitear, 1986

Zaccone et al, 2001

Whitear, 1986

Mittal, 1997

Park, 2002

Suzuki, 1992

                                                           
1
 - selachian 

2
 - relict 

3
 - polydon 

4
 - periophthalmus 



9 

Stoskopf, 

1993

Roberts, 2001

Mittal, 1997; Roberts, 

2001; Stoskopf, 1993.) 

Mittal, 1997

Zaccone et al, 2001

                                                           
1
 - interdigitate 



01 

Mittal, 1997

Kaweewat, 1997

Mc Kim, 2001.)

Smith, 

1977



00 

 NNANA

NANA

n

Anguila anguilaOlivereau and 

Lemoine., 1971

3
Pka 

pH

Mc Kim and Lien., 2001

                                                           
1
 - bottle brush 

2
 - European eel 

  



02 

Olivereau and Lemoine., 1971

Pickering, 1973

Bols et al., 2001

Pickering, 1973

Subramanian et al., 2008

Bols et al., 2001



03 

Bols et al., 

2001

Fast et al., 2002

Bols et al., 2001

Nagashima et al., 2003

Hjelmeland et al.,1983

Subramanian et al., 2008

Miads cichlid

Chong et al., 2005

et al., 2005Shuilleabhain

Rajan and 

Banerjee, 1991; Iger et al., 1994

Shephard, 1994

Varanasi, 1975

Bordas et al., 1996

                                                           
1
 - atlantic salmo (salmo salar) 



04 

Burkhardt-Holm et al., 2000

zaccone et al., 1985

Garg and Mittal, 1993

Khan et al., 1994

Burkhardt-Holm et al., 1997

Mittal, 

1997

PAS

Elliott, 2000

Amin, 1992; Mittal, 1997

                                                           
1
 - winter flounder  

2
 - basal membrance  

3
 - periodic acid shif 



05 

Zaccone et al, 2001

Roberts, 2001

Sivakumar and et al, 2000

Roberts, 2001 ؛Sivakumar and et al, 2000  

                                                           
1
 - stratum spongiosum 

2
 - stratum compactum 



06 

Elliott, 2000

Whitear, 

1986 .) 

 

Roberts, 2001

Stoskopf, 1993

                                                           
1
 - dermal endothelium  

2
 - perinurium 



07 

Elliott, 2000

 

Takashi and Hibiya, 1994

Whitear, 1986; Stoskopf, 1993; Roberts, 2001 .) 



08 

Ferguson, 1989

Elliot, 2000

Whitear, 1986



09 

Elliot, 2000

  

 

  

 

 

SDS-PAGE   

Pickering n(NANA)

Salmo trutta Salvelinus alpines

Pickering

                                                           
1
 - brown trout  

2
 - char 
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Burton  Fletcher

Pseudopleuronectes Americanus

Walbaum

StachellAllen

Pleuronectes platessaGrant  

Fletcher  Hunt Harris

Austin  McIntosh

Fast

Al-Banaw

FLTC


