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Sixteen species of fish belong to nine families have been stained. This
study focused, in particular, on two species which are Cyprinus carpio and
Tilapia zilli due to their existence in the Iragi internal waters. Alcian blue
and Alizarin red have been used in staining the samples of study. This
study was prepared to describe the differences between Cyprinus carpio
and Tilapa zilli families. Some of the anatomic features have been appeared
by which the diversity and the difference can be studied in the muscular
tissue and the skeleton for both species and some other species of the study.
The objective of this study is the possibility of classification and diagnosis
these two species by staining the bones and tissues.

Introduction

The method of staining bones is considered as
one of the adopted means in studying the
tissues and bones as well as the organs by
which a comparison between fish species can
be made as of Potthoff (Potthoff, 1984). The
main objective of this study is to identify the
tissue and skeleton differences between some
species of fish which can enhance the
taxonomic studies other than the taxonomic
differences between the traditional and known
kinds. The whole fish can be successfully
stained or some parts of fish body such as
bone and tissue by two clear colors as noted
(Potthoff et al., 1977). In fish, the diagnosis
after staining depends on the spine shape, fin
rays branches in addition to the teeth,
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pharyngeal teeth, gill lamellae, branched and
non- branched anal fin, completed bone fins
and fatty fins have no bones as it has been
referred to (Coad, 2015). The distribution and
diversity of bones shape give an important
role to the emergence and development of fish
species in addition to the different relations
between these species as it illustrated
(Doadrio, 1990). Information on these
relations, emergence and development are
available in different species of fish
depending on the diversity and distribution of
bones in the fish skeleton (Keivany et al.,
1998; 2004; 2006; 2014a). The difference in
distributing the internal muscles between the
bones and connected with the joint tissues
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illustrates the movement pattern of the
different species of fish. The fish swimming
method varies depending on the body shape
especially the internal muscles between the
bones (Wenjie et al., 2015). Some studies for
staining internal tissues of fish, especially the
bones and connective tissues, illustrated the
species of muscle tissues connected with the
bones by connective tissue as it has referred
to (Gemballa et al., 2003) and confirmed
(Danos et al., 2012).

The technique of staining bones and
connective tissue of cartilage and nerves can
be used to study the cartilage and bones in
different stages of development in most of
vertebrates. This technique firstly was applied
on the Bats and Rodents (Natalia et al., 2009).

Materials and Methods

The procedures followed in preparing the fish
samples and staining them as in the methods
and (Taylor et al., 1985) will be as follows:
The materials which have been used in
preparing the staining are:

1- Formalin 10%

2- Ethanol alcohol (30%,70%,95%)

3- Hydrogen peroxide 15% +.,1 Potassium
hydroxide 85%

4- Acetic acid 30% + Ethanol 70% + Alcian
blue

5- Borax 30%

6- Borax 30% + Trypsin enzyme

7Potassium hydroxide 40% + Glycerin 60%
8- Potassium hydroxide 40% + Glycerin 60%

Method of work

The fish are saved in formalin solution with a
concentration of 10% for five days, then the
samples are washed with running water and
saved for two days in pure water to remove
the formalin traces, hence they are washed
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again and kept in ethanol alcohol in
concentration 30% for 2-3 days depending on
the fish size. If the fish length is more than 15
cm, they will be saved for two days, after that
they are saved in ethanol alcohol in the
concentration of 70% for two more days
depending on the samples size.

The innards of fish were removed.

The fish samples are saved in Ethanol alcohol
in concentration 95% for two more days for
fish with the length over than 15 cm for one
week.

The samples are kept in solution contains
(Acetic acid 30% + Ethanol alcohol 70% +
some Grams of Alcian blue) where the
solution color is changed to be very dark blue,
if the length of the sample is less than 8 cm,
they will be kept for one day, but if the length
is 8-10cm,they will be kept for one day and
half.

The samples are kept in the saturation Borax
solution for one day if their size more than 10
cm and the solution should be changed when
it gets blue color.

The samples are kept in a solution contains
(Hydrogen peroxide 15% + Potassium
hydroxide 85%) for only one hour to
complete the bleaching process.

The samples are returned to the saturation
Borax solution of which Trypsin enzyme is
added and change the solution when the color
is being blue. It is better to change the
solution each 7 days until the ratio of clear
will be more than 60% where the spine can be
seen with blue color, bearing in mind that this
samples can be kept in the day time to
accelerate the staining process.

The samples are kept in solution contains of
(Potassium hydroxide 1%), then Alizarin red
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is added to it until the solution color is being
very dark pink. The samples are saved from
one to three days, no more until the bones
seem with pink color.

The samples are returned again to the
saturation Borax solution and Trypsin as in
the step 7 and kept in it for additional one
week.

The samples are kept in solution contains
(Potassium hydroxide 70% + Glycerin 3%)for
2-7 days then in another solution (Potassium
hydroxide 40% + Glycerin 60%) for 2-7 days.
The period depends on the fish size and
length.

Results and Discussion

The samples of Cyprinidae include Cyprinus
carpio in figures 1 and 2, Gara rufa in figure
3, Puntius tetrazona in figure 4 and
Balantiocheilos melanopterus in figure 5.

While the Cichlidae includes the samples
from the Tilapia zilli as in the figure 6 and
Platax scalaris as in figure 7.

The Poecilia latipinna was the sample of
Poecilidae as in figure 8.

From the Characidae, two samples which are
Gymnocorymbus  ternetz  (Figure 9),
Hyphessobrycon eques (Figure 10) and
Loricariidae, the sample Hypostomus
plecostomus  (Figure 11). While the
Hemibagrus planiceps in figure 12 is the
sample of Bagridae.

There are two kinds of Anabantidae, the
Trichopodus trichopterus (Figure 13) and
Colisa lalia (Figure 14), while Scatophagus
argus is the sample of Scatophagidae (Figure
15). Toxotes jaculatrix was the sample of
Toxotide family in figure 16, while
Rhinogobiops nicholsii is the sample of
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Gobiidae family (Figure 17). The description
of two species Cyprinus carpio and Tilapia
zilli was in the figures 1, 2 and 6 due to their
abundance in the Iragi internal waters. It has
been noticed a difference in distributing bones
in the spine in addition to the difference in
distributing the bones' rays especially in the
dorsal and anal fins. Also, the shape of skull
between these two species is different. In
general, this anatomy distinguishes between
these families, it has been noticed that the
distribution of rays in the dorsal and anal fins
of the Cichlidae have more branches and
distribution than the Cyprinidae which the
majority of its members are characterized
with short dorsal and anal fins except for
some of the species such as carp, carassius
and koi which are characterized with long
dorsal fins and short anal fins as in the rest of
the Cyprinidae in figures 3, 4 and 5, on the
contrary of the Cichlidae of which bone rays
in the dorsal and anal are characterized to be
strong as in the figures 6 and 7 and mentioned
in (Paula et al., 2002).

The spine begins to be curved at the end of
the tail towards the body cavity. It is noticed
that the number of vertebras extending from
the end of the tail to the area of curvature in
the spine towards the back are 13 - 14 in
Cichlidae in terms of species, but they are 23-
25 in the Cyprinidae. There is no curvature in
the spine in some species of Gobiidae (Figure
17), Loricariidae (Figure 11) in addition to
Bagridae in figure 12 as it has been referred to
(Elizabeth et al., 1998).

For Cyprinus carpio, there are eight pairs of
muscles associated with the pharynx
responsible on raising the fifth gill arch and
the function of these muscles is to facilitate
the process of chewing and move the
pharyngeal teeth by crushing and grinding of
food during closing the mouth in addition to
expanding the area of pharynx to facilitate the
swallowing which is different from Tilapia
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zilli as the teeth are in the front of the head
(Joseph et al.,, 1971). The carp body is
characterized with a length of four times than
its height, the Carp fish that have been grown
are larger than Carp in nature and they are
being larger in size with better food sources
and good breeding water (Wilt et al., 2008;

Fullner et al., 2011). Fish are generally
subject to external factors and conditions that
vary according to the age of the fish, causing
deformities in many of the body parts,
especially the areas of the head and the spine,
in addition to the dorsal and anal fins.

Fig.1 Cyprinus carpio

Fig.3 Gara rufa
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Fig.7 Platax scalaris Fig.6 Tilapia zilli

Fig.8 Poecilia latipinna

Fig.10 Hyphessobrycon eques Fig.9 Gymnocorymbus ternetz

Fig.11 Hypostomus plecostomus Fig.12 Hemibagrus planiceps
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Fig.14 Colisa lalia Fig.13 Trichopodus trichopterus

Fig.15 Scatophargus argus Fig.16 Toxotes Jaculatrix

Fig.17 Rhinogobiops nicholsii

Fig.18 the pelvic fin modified in Gourami fish

Fig.19 Distribution the bones and cartilage in the Tilapia zilli
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These deformities may vary from one kind to
another or even in the same kind between
different kinds of fish, causing many errors in
the diagnosis and classification of kinds as it
has been referred to (Eissa et al., 2009).
Muscle tissues vary in the fish depending on
type and methods of swimming by the
species, as it is noted that the fine muscle
tissues between the plates of muscle around
the spine axis are different between the
species and may disappear in other species. It
may be consonant by evolution of these
species in previous years and it is absent in
some species that differ in swimming
methods and swimming site in the water.
Carp fish take advantage from the entire water
column up and down in addition to being a
fish that are good swimmers, searcher and
disinterest at the bottom in a contrast to the
behavior of Tilapia zilli in swimming and
staying in a certain area of water depth. It is
also known that Tilapia is found in shallow
areas more than deep water opposite carp that
does not make this point important in their
behavior while swimming and feeding. In
general, the fish in this study differed by their
tissue bones between the muscular tissue at
the end, as in Cyprinidae, carp one of it, these
bones were single-sided, non-branched, and
frontal bones were with single branched ends.
In some species, double-branched end
differed according to the species and
environmental factors affecting fish in the
initial stages of their life that give a non-
symmetry form and distribution of the tissue
as in (Li Ling et al., 2013; Chen, 1987; Ke
Zhong-He et al., 2008).

The Gourami in figures 13 and 14 do not have
real pelvic fins, but rather modified to long
thin string fins, that control the movement of
fish as in real fins when enlarged, we find that
it looks like a group of small bones as in the
phalanges arranged in a linear shape which
gives the long string shape and in fact a pelvic
fin modified as shown (24) (Figure 18). The
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Cyprinus carpio and Tilapia zilli differ from
local fish in terms of bone distribution and
skull shape with Iraqgi species. However, it is
known that the common carp fish belong to
the family of the Cyprinidae, which is the
same lragi family of Cyprinidae, but the carp
belongs to Cyprinus While most Iraqi carp
species belong to Barbus, from here, there
were clear tissue muscle and bone differences
beside the bone distribution and shape
(Doadrio, 1990). As for the different Tilapia
species, the researchers agree that they follow
the new wholly ossified fish and it is clear
from the consistency of bone distribution in
addition to bone strength and its appearance
during staining, unlike the normal carp fish in
addition to the difference in tissue and
cartilage composition in Tilapia fish from
carp fish as shown in figure 19, the color of
cartilage is staining gradually in a contrast to
common carp fish, as cartilage is more
common and thin bones are present during the
muscle tissue of the body cavity especially at
the front of the body. These results are
consistent with what is shown (Loretz et al.,
2012).

It should be noted that the differences
happened in bone shape between the different
species or even between one species
individuals are exposed different pollutants in
their different environments that affect the
distinguish  between healthy bones and
deformed bones due to the pressure of various
pollutants on fish in the early stages of life,
especially mineral contaminants. Such as
lead, mercury and carbon contaminants
represented by hydrocarbons, as well as some
pesticides that negatively affect the life of fish
as it has been indicated (Snjezana et al., 2015;
Al-Harbi, 2001).
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