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Figure 1: In this image, the filament (F), lamella (L), and MRCs (arrows) in the control (a) and different salinity, 4ppt
(b), 8ppt (c) and 12ppt (d) in the gill of Cyprinus Carpio are shown (H & E, x725).
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Figure 1 . The number of chloride cells (vertical axis) in both filamentous (blue) and lamellar (brown) positions after

transfer to different salinities was considered as (mean+SEM) and (p <0.05) Different letters indicate a significant
difference.
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Figure 2 . The size of chloride cells (vertical axis) in both filamentous (blue) and lamellar (brown) positions after

transfer to different salinities was considered as (mean+SEM) and (p <0.05) Different letters indicate a significant
difference.

oindal polinl cpdy Sly Sad Slpss e sJsbs GLple oz sordgiuapsige] Slallae ;o
Soglis oy50 Jsb o i S ol (T 4 o 5 Blde sl 550 b pleale 6518 5l G LIS
VYO


https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.5.3.2
http://isfj.ir/article-1-2194-fa.html

[ Downloaded from isfj.ir on 2025-07-14 ]

[ DOR: 20.1001.1.10261354.1398.28.5.3.2 ]

e e (il slagg, st Ll dalllas

Ol 5 e

Sl Kdj9,8 Jolis a5 ols plis 1) b Jolu cpl (ol
s e 2 pb Gl sa 1) el g Ges o (Gaes
-0 plos FPPU (5,05 L asdly (ole olale zal jo
565 APPL (6555 55 IS (sla ol (ool L5l sl
EP Y @ AVPPL ()08 )0 5 WIS slaJolu g5 Y 1o
slaalas b wlls sladsle jpa> (Jy w1 sl b

(O 5 F laJSs) s ovalie B jiiy aee ol

-

2955 (Pl il gloaii, )0 Nat, K- ATPase o i

Na7K™ Lo jo0 b bl glabasde LG
slass 4 WIS sl Jshw a5 w5 jasie ATPase
i) 5 S ass 4 5 b o) 3 ok
50 b Jokw ol aiad says alizee slag 90 ;0 (oMY
O Sl g5y LY G g b ionl) Coend
sSms S lalllas ool asidls jgas Y
Gl LIS sladshe l, sled o) g S
slaales elyl 5l Solate 3515850 (Jyore 155 ale

ol (g 4 (MRCS) wlpls' sbodsbe pgai (ol 5o :F J5b

HM=40 oo .03 oud 031 ;L3S () 1Y PPt g (b) A PPt (@) F PPt cilizke gl g 98 55 Jgoo

Figure 4: In this image, MRCs are shown by Immunolocalization of Na+, K+- ATPase enzymes in the gill of Cyprinus
Carpio in different salinity. 4ppt (a), 8ppt (b) and 12ppt (c). um = 40.
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Figure 5: Electron microscopy of mitochondrial rich cells (MRCs) in gill epithelium of Cyprinus Carpio based on
different morphology of apical area in different salinity. 4ppt (a), 8ppt (b) and 12ppt (c). um = 20.
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Abstract

120 specimens of common carp were treated in salt water with 4ppt, 8ppt, 12ppt treatments
and freshwater with three replications for 2 weeks. For histomorphology study in the end of
the period thickness of 4u to 6u were prepared. Also samples were collected for
immunohistochemical and ultrastructural studies. Results showed that at the filament position,
the highest and lowest number of chloride cells belonged to 8 ppt salinity and control
treatment, respectively. Also at this position, the largest size of the cells belonged to the
salinity of 12 ppt and the smallest size belonging to 4 ppt. At the lamellar site, the highest
number of chloride cells belonged to 4 ppt salinity and the lowest number belonged to the
control treatment without changing in the size. In immunohistochemical studies for Na 7K *
ATPase localization, it was found that chloride cells were high in filament epithelium and few
in the lamellar epithelium in different salinities. These cells were present with intense
immunofluorescence in the apex, base, and between inter lamellar filament. According to the
electron microscopy studies, the membrane of the chloride cells of the gill of common carp
showed that different apical morphologies as the deep hole, shallow basin and wavy convex.
In general, range of tolerance and adaptation of common carp is high to salinity changes due
to rapid changes in chloride cells in the direction of entering and leaving water and
electrolytes. So that, this species was able to adapt to the changes in environmental different
salinity and to survive.
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