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Abstract: In the present study  attention had been paid  to understand the underlying basic cytogenetics
of  an ornamental fish, Gymnocorymbus ternetzi.  Among the 12 tissues examined - brain, fin, gill, gonad,

heart, intestine, kidney, liver, pancreas, scale, spleen, stomach - gill showed the highest percentage mean
mitotic index, followed by kidney, intestine, stomach and others.  Diploid modal number (2n) was found

to be 50. Marker chromosomes (2 in diploids)  which help in ploidy identification, were observed in the
metaphases. This is the first report on the karyology of this particular characid species.
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INTRODUCTION 

Fishes have been the subject of an increasing

number of cytogenetic investigations in the areas of
systematics, mutagenesis and aquaculture .  From[1 ]

about  20,000 - 40,000 fish species estimated to occur
on this globe , the basic karyotypic characteristics[i.e.,[2]

diploid chromosome number (2n) and number of
chromosome arms (NF) are known for not more than

1700 species, which represent only about 9% of the
total number of species available  . Efforts have been[3]

made from time to time to update the karyotype list of
available species .  However, there is a lacuna in the[4]

available literature on the karyology of Gymnocorymbus
ternetzi, a characin ,and hence the present attempt .

MATERIAL AND METHODS

Karyotyping: A standard method  was adopted for[1]

karyotyping. A random sample of 36 fish were used
for chromosomal analyses, out of which 5 selective

metaphases were used for calculating the mean mitotic
indices (%) for various tissues viz., gill, gonad, heart,

intestine, kidney, liver, pancreas, scale,  spleen and
stomach. Morphometric data of the chromosomes were

calculated using 25 selected haploid metaphases.
In case of adults, specific tissues were used for

obtaining chromosomes, and specimens were placed in
0.3% aerated colchicine for 12 hours.  In case of fry /

fingerlings, the whole animal was used; they were
placed in 0.1% aerated colchicine for 4 -5 hours.  Each

tissue / fry was then minced and placed in a hypotonic
solution (0.5% KCl) for 30-40 minutes to allow the

cells to swell.  Later, the tissue was fixed in methanol-
acetic acid (3:1) mixture and centrifuged at 600 rpm

for 5 minutes.  The supernatant was discarded, cells

were resuspended in the fixative, recentrifuged for 5
minutes and refrigerated the whole night.  Next day,

for slide preparation, a small bit of tissue was taken
and aspirated with a few drops of 45% acetic acid and

this suspension was dropped onto a preheated slide
kept on a slide warmer at 50°C.  Slide was air dried;

stained for 10-15 minutes in 5% Giemsa prepared with
phosphate buffer (pH 6.9) and viewed under a phase

contrast microscope (Nikon, Japan).  Based on the
mean mitotic index (%) the best tissue (in adults) for

obtaining chromosomes was identified. Well spread
metaphases were photographed,  karyotyped and

counted.  Chromosomes were classified  using earlier
reference  . Fundamental number (FN) was established[5]

by assigning a value of one to all subtelocentric and
acrocentric chromosomes and a value of two to all

metacentric and submetacentric chromosomes.  The
percentage of the length of each chromosome of the

total complement length (%TCL) was also calculated [6 ,7]

. Determination of ploidy (2n or 3n) was based on

15±5 metaphase spreads per specimen.

RESULTS AND DISCUSSION

Mean (%) Mitotic Indices of Different Tissues:
Among the 12 tissues examined i.e., brain, fin, gill,

gonad, heart, intestine, kidney, liver, pancreas, scale,
spleen and stomach, 4 tissues-gill, kidney, intestine and

stomach-stood out clearly giving superior numbers of
useful metaphases (Table 1). Out of these four, gill

showed the highest percent mean mitotic index than the
other three and consistently gave the best metaphase

spreads.
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Table 1: M ean M itotic indices for different tissues in G.ternetzi

S.No Tissues M ean M itotic Index  (%)

1 Gill 2.2 ± 0.10

2 Kidney 1.4 ± 0.10

3 Intestine 1.1 ±0.07

4 Stomach 0.8  ± 0.10

5 Gonad 0.5 ± 0.05

6 Fin 0.2 ± 0.04

7 Scale 0.1 ± 0.03

8 Spleen 0.1 ± 0.04

9 Brain 0.1 ± 0.04

10 Pancreas 0.04 ± 0.02

11 Heart 0.02 ± 0.02

12 Liver 0.02 ± 0.01

±  S.E.M

Karyology: The metaphase and the corresponding

karyotype of  fish are shown in Figure 1a-b. The study

has suggested  a modal number of  2n=50  (Table 2).

The karyotype comprised of 4 metacentric (M), 18

submetacentric (SM), 8 subtelocentric (ST) and

20acrocentric (A) chromosomes  with fundamental arm

number of 72.

Fig. 1: Metaphase (100X) and karyotype (100X) of

G.ternetzi

The morphometric data of the chromosomes are

presented in Table 3. Based on arm ratio (A/R) the

chromosomes were assigned to different morphometric

types and the percentage of Total Complement Length

(%TCL) ranged from 1.57-4.86. Among the different

types of chromosomes in a haploid metaphase, a

submetacentric chromosome was found to be larger

than the rest of the complement and this can be

designated as a marker chromosome for identification

of ploidy status, as 2 such chromosomes can be seen

in a diploid metaphase.

Discussion: Karyological examinations of G. ternetzi in

the present study, reveal that among the 12 tissues

examined for their mean mitotic index (%), gill has the

highest score (2.2%) followed by kidney (1.4.%),

intestine (1.1%), stomach (1.1%) and others.  However,

a similar comparative study  in the fish Umbra limi,[8]

where they have calculated in terms of mean number

of metaphases per fish, reveals   that, of all the tissues

examined, intestine has given good number of

metaphases (45) per fish, followed by stomach (30),

kidney (19), gill (11) and others.  Though, all  the

tissues examined are mitotically active, the level of it

varies with the  tissue and its need, for instance,  being

exposed continuously to the external milieu, there is a

possibility of  greater wear and tear for the gill tissue

and to  recoup it, increased mitotic activity is expected

in the gill. Besides, metaphase quality which depends

on season, age, sex, health and stress of the fish affect

levels of mitotic activity. Finally even the technical

conditions of chromosome preparations affect the

results of chromosome analysis .[9]

Karyological studies of G.ternetzi have further

shown that the  diploid (2n) modal number to be 50.

More or less similar modal numbers have been

suggested for other characins. W hile the range of

diploid (2n) chromosomal number has been suggested

to be 32-64 for characins , for Triportheus guntheri,[10]

a characin , the diploid modal number  has been

enumerated   to be 52 . The diploid number is  50[11]

for  Astyanax scabripinnis ,  again a characin and the[12]

diploid modal number of 50 obtained in the present

study tallies very well with the  values obtained by

them.
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Table 2 :  Karyotype and range of % TCL of G.ternetzi

2n M orphometric types % TCL range SD of % TCL

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

M SM ST A FN

50 4 18 8 20 72 1.57-4.86 0.86

FN -  Fundamental Arm Num ber

Table 3 : Morphometric data of the chromosomes of G.ternetzi (Using selected haploid metaphases N = 25)
No. Length of chromosome %TCL Average length(µm) Relative lengthRL % Arm ratioA/R Centromeric indexC/I Classification

----------------------------------------------------------------
Long arm (µm) Short arm(µm) Total length  (µm)

1 0.97 0.86 1.73 2.60 0.87 2.82 1.012 49.71 Metacentric
2 0.99 0.70 1.69 2.54 0.85 2.75 1.414 41.42 Metacentric
3* 2.12 1.11 3.23 4.86 1.62 5.25 1.910 34.37 Submetacentric
4 1.87 0.95 2.82 4.25 1.41 4.57 1.968 33.69 Submetacentric
5 1.85 0.91 2.76 4.16 1.38 4.47 2.033 32.97 Submetacentric
6 1.71 0.83 2.54 3.82 1.27 4.11 2.060 32.68 Submetacentric
7 1.54 0.94 2.48 3.73 1.24 4.02 1.638 37.90 Submetacentric
8 1.51 0.74 2.25 3.39 1.13 3.66 2.041 32.89 Submetacentric
9 1.43 0.69 2.12 3.19 1.06 3.43 2.072 32.55 Submetacentric
10 1.48 0.64 2.12 3.19 1.06 3.43 2.313 30.19 Submetacentric
11 1.19 0.58 1.77 2.66 0.89 2.88 2.045 32.77 Submetacentric
12 2.04 0.54 2.58 3.88 1.29 4.18 3.778 20.93 Subtelocentric
13 1.24 0.26 1.50 2.26 0.75 2.43 4.769 17.33 Subtelocentric
14 1.14 0.26 1.40 2.11 0.70 2.27 4.385 18.57 Subtelocentric
15 0.96 0.18 1.14 1.72 0.57 1.85 5.333 15.79 Subtelocentric
16 1.89 - 1.89 2.85 1.89 6.12 - - Acrocentric
17 1.80 - 1.80 2.71 1.80 5.83 - - Acrocentric
18 1.67 - 1.67 2.51 1.67 5.41 - - Acrocentric
19 1.60 - 1.60 2.41 1.60 5.18 - - Acrocentric
20 1.52 - 1.52 2.29 1.52 4.92 - - Acrocentric
21 1.50 - 1.50 2.26 1.50 4.86 - - Acrocentric
22 1.40 - 1.40 2.11 1.40 4.53 - - Acrocentric
23 1.24 - 1.24 1.87 1.24 4.02 - - Acrocentric
24 1.13 - 1.13 1.70 1.13 3.66 - - Acrocentric
25 1.06 - 1.06 1.60 1.06 3.43 - - Acrocentric(N=13)
*  Marker chromosome

Conclusion: The present study is the first report  on

the karyology of G.ternetzi , an ornamental fish with

high demand and paves way for the future studies on

this line of karyology.
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