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Abstract: The eggs of common carp, Cyprinus carpio is characterized as those of some other teleost

fishes by having eggs adhesiveness. In the present study, more than one technique were applied to solve

the problem of egg adhesiveness. It could be solved by using a mixture of 3-5 gm of urea in addition to

4 gm of NaCl/L of water. According to this technique, the best results were obtained after rinsing the

aggregated eggs with a mixture of 4 gm urea in addition to 4 gm NaCl/L of water, since the percentage

of completely free fertilized eggs reached 98%. Another technique was also applied to solve the problem

of egg adhesiveness by using full cream powdered cow’s milk. According to this technique, the best

results were obtained after using 12 gm powdered cow’s milk in addition to 1 gm NaCl/L of water, since

the percentage of completely free fertilized eggs reached 96%. The results obtained in the control group

in which the percentages of hatching and survival rates were 50% and 30% respectively. As a whole, the

present results suggest some applications for improvement of carp larval rearing.  Survival, growth and

development rates of common carp larvae increased with increasing salinity of the ambient water. The best

results were obtained after treatment with salinity ranged from 5 to 10 ‰, since the results showed that

a  high significant difference was detected between the average length and weight of the group treated

with 5‰ salinity and the control group. It seems likely that, there are no significant differences were

recorded  between  the lengths of the control group and the other groups at various levels of salinities.

The histological observations on gills indicated that the mucous cells and chloride cells decreased with

increasing the salinity up to 10‰, while after increasing the salinity to 15‰, the gills showed hyperplasia

of lamellar epithelium, sever hemorrhage underneath the gill arches and necrotic of condrocytes. 
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INTRODUCTION

Common Carp, Cyprinus carpio is recently

considered  as  an important economic fish in Egypt.

It could be reared and spawned successfully in

Egyptian fresh water fish farms . Among the[5]

difficulties which face this fish, is egg adhesiveness

resulting from  the  sticking of the eggs on receptacles

which  affect  negatively  on  the  fertilization and

also delay the hatching rate. These problems can be

solved  either  by  rinsing  the eggs in urea solution

for  about 5  minutes   or  by coating the fertilized[39,26]

eggs  with  an  inert powder such as talc which

prevent eggs aggregation . Fresh and powdered Cow’s[33]

milk  was also used to remove the eggs

adhesiveness .[33]

Another factor, such as salinity, is one of the main

environmental factors exerting a selective pressure on

aquatic organisms including fishes . Even though a[37]

large amount of information is available on

osmoregulation in adult fishes , however, fewer data[6 ,7 ,8]

are available on the development of their early

stages . During the early developmental stages,[36,30,27,35]

the extrabranchial mitochondria rich cells of the

integument are sites for osmoregulation, since the gills

are not fully developed . The shift of chloride cells[1]

distribution from the skin to the gills coincides with

yolk sac absorption .[15]

The mucous cells are characterized by their content

of membrane bound vesicles containing glycoproteins

and the potential role of the mucous cells is ion

regulation in fish .[23,20]

The aim of the present study is to try some

techniques  to remove the eggs adhesiveness of

common carp and subsequently investigate the

improvement  of  the fertilization and hatchability.

Also, to investigate the effect of various levels of

salinities on growth, survival rates and the structure

and function of the gills of newly hatched larvae by

using histochemical techniques.

MATERIALS AND METHODS

Corresponding Author: Zeinab A. El-Greisy, National Institute of Oceanography and Fisheries, Alexandria, Egypt.
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Preparation of the Ponds for Spawning: The

experimental part of the present study was carried out

at El-Serw station for fishes research, Egypt, during the

period of spawning season of common Carp, Cyprinus

carpio,  from the middle to the end of May 2007.

After that, the experimental study continued for 3

months. A seminatural spawning was carried out by

injection of mature females by extract solution of fresh

pituitary glands of mature individuals of common carp.

The mature females were injected with 3 mg/kg of

body weight in the first injection dose, and 5 mg/kg of

body weight in the second injection dose. The time

interval between the first and the second injection

dosage was 16 hours. Males were injected with 3

mg/kg of body weight by one dose to become more

active. The injected females and males were met and

spawned together at cement ponds (area: 3.25×3.25m

each), with a water depth not increased than 40 cm.

Small pieces of egg receptacles (area: 30×30 cm), were

put  to  enable  the  females  to  lay  their  eggs.

After spawning, small pieces of egg receptacles which

contain the fertilized eggs were distributed into six

glass aquaria for the experimental study.

Experimental Design: Two experiments were carried

out, the first one was applied to remove the egg

adhesiveness either by rinsing the eggs with 3-5 gm

urea and 4 gm NaCl/L of water for about 5 minutes[39]

or full cream powdered cow's milk (12 or 24 gm) in

addition to 1 gm NaCl/L of water for a period of 20

minutes . All the treatments were rinsed with tap[33,16]

water prior to transfer of the eggs to the hatchery

funnels . The number of completely free eggs and[29]

aggregated eggs in each funnel were counted. After 72

hours of fertilization, the newly hatched larvae were

counted and white dead ova were removed and taken

into consideration. The percentage of survival rate for

embryoes and newly hatched larvae were recorded.

The  newly  hatched larvae were divided among

six glass aquaria with different levels of salinities (5,

7, 10, 12 and 15 ‰), in addition to the control group

(1.5‰). The characteristics of the experiment medium 

were  recorded  (pH: 7-7.5), dissolved oxygen  (6.0-6.9

mg/L) and water  temperature (23-25 °C). The number

of newly hatched larvae used in each glass aquarium

was 500 with an average total length of 0.15 cm and

weight of 0.016 gm. The capacity of each glass

aquarium was 144 L (80×30 cm) and the depth of the

water was 60 cm. The newly hatched larvae were fed

mainly on natural feeding of zooplankton for about

three weeks after the posthatching. After that, the

larvae were fed with fish meal and fine wheat bran

containing  30%  protein  by daily additional diet

which was about 5% of total body weight of the fish.

The water in each glass aquarium were changed at

least three times a week and new fresh water

containing various levels of salinity were applied by

adding sodium chloride. Samples were firstly collected

after  45 days of posthatching and the second

collection of samples were taken after 90 days of

posthatching. Total length and weight of the fingerlings

in each treatment were recorded and the survival rate

was calculated.

Histological and histochemical studies: For

histological studies, small pieces of gills were isolated

and decalcified with 5% nitric acid for about 12 hours,

then washed and fixed in Bouin’s fluid for about 48

hours, then dehydrated in series of ethanol, cleared in

xylene and finally embedded in paraplast wax (m.p.

56-58 °C). Transverse and saggital sections were cut at

5-6 µm and stained with hematoxylin and

counterstained with eosin .[10]

For histochemical studies, the procedures were

used to detect the nature of carbohydrate materials by

periodic acid Schiff (PAS) reaction for illustrating the

general carbohydrate .[18]

Statistical Analysis: The statistical significance

between the control and experimental studies were

described .[34]

RESULTS AND DISCUSSION

Removal of Eggs Adhesiveness: Many methods have

been used to separate the carp eggs from each other.

One of them is applied by using various concentrations

of urea (3-5 gm urea + 4 gm NaCl/L of water) for a

period of 3-5 minutes. It is found necessary to stir the

eggs. The best results were recorded after rinsing the

eggs with 4 gm urea in addition to 4 gm NaCl/L of

water (Table: 1). The fertilized eggs and embryonic

development during the early hours before hatching

were successfully improved due to better quality of

eggs (Table: 2 & Fig. 1 a). The second method is by

using full cream powdered cow's milk. The results

obtained after the use of full cream powdered cow's

milk at various concentrations (12 or 24 gm full cream

powdered cow's milk + 1 gm NaCl/L of water) gave

good results. The best result was obtained after the use

of 12 gm of powdered cow's milk and 1 gm NaCl/L of

water for the removal of egg adhesiveness in a large

scale (96%). The embryonic development improved

during  the  early hours of fertilization (Table: 2 &

Fig. 1b). On the other hand, the results obtained from

the control group showed the lowest values of free

eggs, fertilization rate and embryonic development

(Table: 1&2).
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Table 1: Effect of different concentrations of urea and full cream powdered cow's m ilk on the percentage of free and aggregated eggs of

common carp, Cyprinus carpio.

%

Trial no. Rinsing agent --------------------------------------------------------------------------------

Free eggs Aggregated eggs

1 Control (1.5 NaCl/L) 3% (15) 97% (485)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 3 gm urea + 4 gm NaCl/L 95% (470) 5% (25)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 4 gm urea + 4 gm  NaCl/L 98 % (410) 2% (10)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 5 gm urea + 4 gm Nacl/L 93 % (465) 7 % (35)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5 12 gm powdered milk + 1 gm NaCl/L 96 % (480) 4 % (20)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6 24 gm powdered milk + 1 gm NaCl/L 80 % (400) 20 % (100)

Number of eggs per each trial was 500.

Number of eggs per each trial between the brackets.

Table 2: Effect of different concentrations of urea and full cream  powdered cow's milk on the percentage of fertilization and embryonic

development during the early hours (70 hours).

Period in hours (h)

------------------------------------------------------------------------------------------------------------

8h 16h 24h 32h 42h 56h 70h

Trial no. Rinsing agent ----------------------------------------------------------------------------------------------------------------

Fertilization %

1 Control (1.5 NaCl/L) 69 61 60 56 52 51 45

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 3 g urea + 4 g NaCl/L 95 91 87 85 81 78 67

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 4 g urea + 4 g g NaCl/L 97 95 90 87 85 81 78

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 5 g urea + 4 g Nacl/L 93 90 88 85 81 78 72

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5 12 g powdered milk + 1 g NaCl/L 96 91 86 83 80 76 75

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6 24 g powdered milk + 1 g NaCl/L 90 88 83 78 72 69 63

Number of fertilized eggs was 400 in each.

Table 3: Effect of different concentrations of urea and full cream powdered cow's m ilk in addition to NaCl on the percentage of hatching

and survival rates after 72 hours of fertilization (hatching time).

%

Trial no. Rinsing agent -----------------------------------------------------------------------------

Hatching Survival 

1 Control (1.5 NaCl/L) 50.0 ± 0.816 30.0 ± 1.632

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 3 gm urea + 4 g NaCl/L 81.667 ± 0.471 74.667 ± 1.247

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 4 gm urea + 4 gm NaCl/L 90.00 ± 0.816 83.66 ± 1.247

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 5 gm urea + 4 gm Nacl/L 75.0 ± 0.816 69.0 ± 1.632

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5 12 gm full cream powdered milk + 1 gm NaCl/L 86.667 ± 1.247 74.667 ± 1.699

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6 24 gm full cream powdered milk + 1 gm NaCl/L 78.667 ± 1.247 73.330 ± 1.699

Number of fertilized eggs per each trial was 400

Hatchability: The results obtained after the use of urea

at concentrations ranged from 3 to 5 gm of urea in

addition to 4 gm NaCl/L of water indicated that the

best hatching rate was obtained after the use of 4 gm

urea in addition to 4 gm NaCl/L of water, since the

percentage of hatching rate reached 90 % in average

and the survival rate increased to reach 83.66%. The

trial was replicated for assertion of the results. In case

of increase in the concentration of urea to 5 gm, a

moderate scale of hatching rate was recorded (Table: 3

& Fig. 1c). 

The rinsing procedure with full cream powdered

cow's milk at concentrations of 12 or 24 gm in

addition to 1 gm of NaCl in each trial proved that the

highest hatching rate was recorded after using 12 gm

of  powdered cow's milk in addition to 1 gm NaCl/L 
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Fig. 1: Fertilized eggs at 36 hours after fertilization, showing the fertilized eggs.

Pre-hatching stage at 72 hours after fertilization, showing the embryoes inside the egg x 50.

Newly hatched larvae after first day of hatching showing the yolk sac (Yc); Intestine (In) x 50

Larvae after  the third day of hatching, showing a small trace of yolk sac (Yc), Intertine (In), Somites

(S) x 50.

of  water.  The  survival  rate  of newly hatched

larvae improved to reach 74% in average (Table: 3 &

Fig. 1d). The lowest value of hatching rate was

recorded in the control group, since the hatching rate

was 50% in average. For instance, the embryoes face

some problems to become free from egg adhesiveness.

Many of embryoes inside the eggs died after reaching

final development and some of eggs became white and

floating on the surface of the water and thus could be

easily removed.

Growth: The newly hatched larvae were treated with

various levels of salinities ranged from 1.5 to 15 ‰ for

a period of 90 days of posthatching. After 45 days, the

length, weight and the survival rates of the

posthatching  larvae  at various levels of salinity were 
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Fig. 2: Sagittal section in gills of common carp, Cyprinus carpio of untreated and treated larvae at various levels

of salinities (5-10 ‰) for five days afte hatching.

Section of untreated gill (control) stained with Harris hematoxylin and Eosin, showing four gill arches and

undeveloped gill filaments x 150.

Magnified protein of (a), showing the gill arch mainly composed of epithelial cells (Epc),  few of mucus

cells (Muc), and chloride cells (Cc) x 400.

Gills of treated fish with 5‰ salinity, stained with PAS reaction, showing many of mucous cells (Muc),

stained blue x 150.

Gill of treated larvae with 10‰ salinity, stained with Harris’s hematoxylin and Eosin, showing many of

mucous cells located around the margin of gill arches x 150.
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Fig. 3: Sagittal sections in gills of common carp, Cyprinus carpio, of control and treated fish with salinity at level

5‰ for 3 months of posthatching, showing:

Section of untreated gills (control), stained with harris’s hematoxylin and Eosin, showing chondrocytes

(Ch) supporting the gill filament, lamellae, gill rakers (GR) x 150.

Section of untreated (control) stained with PAS reaction showing gill filaments negatively stained and few

density of mucous cells (Muc) stained red colour x 50.

High magnified portion of section (b) showing the margin of mucous cells (Muc) aggregated at the base

of the margin of gill filaments x 400.

Section of treated gills (5‰ salinity), stained with PAS reaction, showing swollen portion at the tip of

gill filaments, mucous cells (Muc), stained red and deeply blue colour, chloride cells (Cc) appeared as

round cells at the base of gill lamellae (Gl) x 100.
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Table 4: Effect of different levels of salinity on the growth of common carp larvae, Cyprinus carpio after a period of 45 days of posthatching.

Levels of salinities (‰ )

Parameters -------------------------------------------------------------------------------------------------------------------------------------

1.5 control       5‰     10‰     12‰       15‰

Average of growth in length (cm) 2.783 ± 0.479 3.950 ± 1.461 2.960 ± 0.320 2.583 ± 0.435 2.240 ± 0.230a b

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Average of growth in weight (gm) 1.357 ± 0.170 2.416 ± 1.449 1.268 ± 0.175 1.0667 ± 0.174 0.896 ± 0.096a c

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Survival rate 62.750 ± 1.479 91.0 ± 1.581 69.0 ± 1.581 39.4 ± 2.497 19.00 ± 1.581

      (300)     (370)     (300)     (250) -200

The number of fish larvae are between the brackets.

A high significance differences was detected between the total length the control groups and the length of treated group with 5% of salinity

p<0.01.

Non significant difference was detected between the control group and treated group with 10‰  of salinity.

A significance difference was detected between the control group and treated group with 10‰  of salinity.

Negative correlation occurred between the average of weight of treated group with 10‰  of salinity and total length.

Table 5: Effect of different levels of salinity on the growth of common carp larvae, Cyprinus carpio after a period of 90 days of posthatching.

Levels of salinities (‰ )

Parameters ---------------------------------------------------------------------------------------------------------

1.5‰  control      5‰      10‰     12‰      15‰

Average of growth in length (in cm) 4.750 ± 1.249 5.300 ± 2.267 4.600 ± 1.433 4.033 ± 0.504 2.960 ± 0.230a

Average of growth in weight (in gm) 3.025 ± 1.227 4.016 ± 2.021 3.250 ± 1.363 2.733 ± 0.997 0.966 ± 0.180c d b

Survival rate 54.75 ± 1.920 87.50 ± 2.291 57.0 ± 2.236 28.75 ± 2.384 7.5 ± 1.802

    (180)     (300)     (150)       (80)    (30)

Numbers of fish are between the brackets.

High significant difference was detected between the average of total length of control group and the length of treatment group with 5% of

salinity p<0.025.

Average high significant difference was detected between the control group and the group treated with 12‰  of salinity p<0.005.

A significant difference was detected between the control group and treated group with 10‰  of salinity p<0.10.

There is no correlation occurred between the total length and weight of treated group with 15‰  of salinity.

compared to those of the control group. The present

study showed that a high significant difference was

detected between the average of both lengths and

weights of fish treated with 5‰ salinity and the control

group (p<0.01). According to the other groups of fish

that treated with various levels of salinities (i.e. 10‰,

12‰ and 15‰) and those fish in the control group, it

seems likely that, there is no any significant differences

were recorded. (p<0.1) (Table: 4).

After 90 days of posthatching, a high significant

difference was detected between the average of total

lengths of treated group with 5‰ salinity and the

lengths of the control group (p<0.025). However, the

treated group of fish with 15‰ salinity and the other

treated groups with various level of salinity appeared

without any significant differences (Table: 5).

Survival Rate: The present study showed that the

highest value of survival rate after 45 and 90 days of

posthatching were recorded at 5‰ salinity. However,

the lowest value of survival rate was recorded after the

use of 15‰ salinity at the same period (Table: 4 & 5).

Histological Observations: The gills of common carp

larvae of the control group (5 days after posthatching)

were not developed yet. The gill arches are mainly

composed  of  epithelial  cells,  beside  few  number

of  mucous  and chloride cells were observed (Fig. 2

a & b). The larvae (5 days old) that exposed to various

levels of salinity (5-10‰) showed that a few number

of mucous cells were observed in the outer borders of

gill arches (Fig. 2 c & d).

The histological study on gills of the control group

yielded  more striking results at the end of three

months of exposure. Our results showed that, the gills

in  the  control  group appeared normal in structure

and  characterized by moderate number of mucous

cells at the base of gill filaments (Fig.3 a, b and c).

The decrease in number of mucous cells appeared in

the outer margin of gill filaments in fish exposed to

salinity 5‰ for the same exposure period. These cells

were stained positively either with red or deep blue

colour. Moreover, the chloride cells were observed

rounded in shape at the base of gill filaments and their

number decreased (Fig. 3d). Common carp larvae

exposed to 10‰ salinity for 3 months of posthatching

showed marked proliferation of mucous cells which

were stained positively with PAS reaction. Moreover,

the chloride cells aggregated and decreased at the base

of gill filaments (Fig. 4 a & b). After exposure period

of 3 months with salinity of 15‰, the gills showed

hyperplasia of lamellar epithelium of gill filaments,

sever hemorrhage underneath the gill arches and

necrotic of chondrocytes (Fig. c & d).
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Fig. 4: Sagittal section in gill of common carp, Cyprinus carpio, of treated fish with salinity at various levels (10-

15 ‰) for 3 months of posthaching, showing:

Section of treated gills (10‰ salinity) stained with harris hematoxylin and eosin, showing hypertrophy in

margin of gill filament (Gf), decreased density of mucous cells (Muc), chloride cells decreased at the base

of gill lamellae (Gl) and gill filaments x 100.

Section of treated gills (10‰ salinity) stained with PAS reaction showing the mucous cells (Muc) are

concentrated at the margin of gill filaments either stained red or deep blue colour x 50.

Section of treated gills (15‰ salinity) stained with Harris hematoxylin and eosin, showing hyperplasia of

gill filaments (Gf), necrotic of chondrocytes (Ch), wide spread area of haemorrhage beneath the gill arch

x 100.

Section of treated gills (15‰ salinity) stained with PAS reaction, showing lamellar fusion (LF), stained

either red or deep blue. The mucous cells are located at the base of gill filaments, necrotic of

chondrocytes (Ch) x 50.
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Discussion: The eggs of common carp, Cyprinus

carpio, are characterized as those of some other teleost

fishes by having egg adhesiveness which may lead to

the delay of fertilization and embryonic development.

This problem was solved in the present work by using

a mixture of 3-5 gm of urea in addition to 4 gm of

NaCl/L of water. The best results were obtained after

rinsing the fertilized eggs with a mixture of 4 gm urea

and 4 gm NaCl/L of water. The percentage of

completely free eggs was 98% and few of the eggs

were still aggregated together at the bottom of the

funnels. The present results are in agreement with other

studies . This concentration of urea (4-5 gm/L)[39,26,29]

was considered as satisfactory and did not appear to

affect negatively on fertilization incidence as indicated

by other studies .[28,29]

Other attempts were also made to solve the

problem of egg adhesiveness by using full cream

powdered cow’s milk either by using 12 or 24 gm of

the powdered cow’s milk. According to this technique,

the best results were obtained after using a

concentration of 12 gm of powdered cow’s milk in

addition to 1 gm NaCl/L of water. The results obtained

showed that the full cream powdered cow’s milk was

successful in elimination of the adhesiveness of carp

eggs as indicated by previous studies . The results[26]

obtained after using 12 and 24 gm of full cream

powdered cow’s milk gave a percentage of free eggs of

96 and 80 % respectively, i.e., 12 gm of the powdered

cow's milk is better than 24 gm of the milk. 

According to a previous study , the fertilization[14]

incidence  considered as satisfactory for carp may

range from 60-99 %. The low values of hatching rate

were obtained in the control group in which the

percentages of hatching and survival rates were 50%

and 30% respectively. However, the results obtained

furthermore suggested that full cream powdered milk

(12 or 24 gm/L) and urea (3-5 gm/L) were successful

in the elimination of adhesiveness of carp eggs and

improve the fertilization and hatchability .[26]

The problem of glutinosity in fish eggs can also be

solved either by using enzyme such as hyaluronidase

and bacterial proteases  or by covering the fertilized[12]

eggs with an inert powder which prevent egg

aggregation .[16]

It is well known that salinity is one of the most

significant environmental parameters influencing

survival, growth and distribution of fishes . In the[2 ,3 ,13,37]

present study the survival, growth and development of

common carp larvae increased with increasing salinity

up to 10 ‰. Previous studies , reported that the[17]

increase of salinity up to 10 ‰ improved the growth

and survival rates of common carp larvae. On the other

hand, other studies reported that water salinity can

affect survival by diminishing fish feeding  and by[4 ,9]

modifying the energetic cost for osmotic and ionic

regulation . Common carp larvae under the present[3]

study were exposed to higher salinities (up to 15 ‰).

As a result, growth and survival rates were severely

impaired in the high salinity as caused abnormal

development in fish larvae at 45 & 90 days old.

However, the effect after 90 days was stronger and

more dominant.

In adult teleost fishes, the function of gills are

recognized as the main site for ion exchange ,[38]

mediated by different transporters mainly Na /K -+ +

ATP . In the recent years, the use of antibodies[19]

developed against Na /K -ATP ase has resulted in a+ +

novel approach of the ontogeny of gill yielding

additional information on their early physiology through

the immunolocalization enzyme . In the present study,[37]

the development of gills in carp larvae through

histochemical studies indicated that the gill filaments of

the carp larvae (5 day old), were not developed yet as

well as few number of mucous and chloride cells were

observed. The distribution of chloride cells in gills of

early life stage needs further studies. In rainbow trout

O. mykiss, the gill arches are formed 6 days before

hatching. At this stage all chloride cells are located on

the yolk sac, head and trunk . The gills of carp[25]

yielded more striking results at the end of three months

and characterized by a decreased number of chloride

cells in fish exposed to salinity ranged from 5-10 ‰.

In other teleosts, there is a shift in chloride cell

distribution from skin to the gills that coincides with

yolk sac absorption and beginning of exogenous

feeding. In addition to the chloride cells distribution,

several studies have focused on the onset of

functionality of those cells and their implication in ion

transport and osmoregulation . In the yolk sac of[24& 15]

common carp larvae, the mucous cells were positively

stained by PAS reaction. Similar results were reported

by previous studies . By increasing the salinity up[23,20]

to 10‰, the number of mucous cells in the gills of

common carp decreased. Previous studies suggested

that mucous cells might have a role in ion

regulation . In this respect, a previous study ,[22,31] [32]

suggested that for fish, the mucous include osmotic and

ionic regulation mechanism.

The  decrease  in number of both mucous cells and

chloride cells in the gills of common carp that exposed 

to  higher salinity (up to 10‰) may be related to the

prolactin secreted from the pituitary gland. The

prolactin has been shown to affect on chloride cells,

both by inhibiting the development of chloride cells of

sea water adapted tilapia  and promoting the[11]

morphology of ion uptake cells .[21]

In conclusion, the techniques used in the present

study for the purpose of removal egg adhesiveness

either  by  rinsing  eggs with urea (3-5 gm/L) for
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about 3-5 minutes or by using full cream powdered

milk (12 or 24 gm/L) for 20 minutes successfully

prevented eggs aggregation and improved the rate of

fertilization and egg hatchability.

The increase of salinity up to 10‰ improved the

growth, survival rate and decrease the number of

mucous and chloride cells. The present results suggest

that the application of the techniques used in the

present study provided an improvement in carp larval

rearing as well as the increase of salinity up to 5-10‰

is supporting the same results.
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