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The use of fin epithelium from the tilapia, Oreochromis
mossambicus, and the grass carp, Ctenopharyngodon idella,
was investigated to provide a rapid, non-sacrificial procedure
for determining ploidy. A combination of colchicine, pro-
longed hypotonic treatment, dissociation of cells followed by
Giemsa staining makes it possible to achieve good quality
metaphase chromosome spreads using small fish without the
use of sterile conditions, centrifuges or sacrificing the
specimen. In situations such as the induction of triploidy or
tetraploidy, it is necessary to have a quick, reliable method of
assessing the results of experimental design. The technique
presented in this report provides numerous, well-spread
metaphase chromosomes with a tissue handling time of less
than 2 h.

Die gebruik van die vinepiteel van die bloukurper, Oreo-
chromis mossambicus, en die graskarp, Ctenopharyngodon
idella, is geévalueer as ’'n vinnige metode om chromosoom-
getalle te bepaal sonder dat die vis doodgemaak word. 'n
Kombinasie van colchicine, verlengde hipotoniese behande-
ling en die dissosiasie van selle gevolg deur Giemsakleuring,
lewer hoé-kwaliteit metafase-chromosome. Die tegniek leen
hom daartoe dat klein vissies gebruik kan word wat nie
gedood hoef te word nie en dat geen gesofistikeerde
apparaat of steriele toestande bienodig word nie. In situasies
soos die induksie van triploiede of tetraploiede is dit wenslik
om op ’'n baie vroeé ouderdom te kan bepaal of die induksie
'n sukses was ten einde die eksperimentele prosedure te
evalueer. Die tegniek wat in hierdie studie gebruik is, lewer
verskeie goedverspreide metafase-chromosome binne slegs
2h.
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There are many uses to which the chromosomal
information of fish can be put, particularly in the areas of
cytotaxonomy, mutagenesis and aquaculture (Kligerman
& Bloom 1977). Chromosome numbers have been
described for a wide range of fish species (eg. Beamish &
Miller 1977; Bertollo, Takahashi & Filno 1983; Beck &
Biggers 1980; Blaxhall 1983: Hinegardner 1976;
Vervoort 1980).

Roberts (1967) suggested that fish are likely to have
more intraspecific chromosomal polymorphism than
other vertebrates and that karyotypic differences could
be used as racial markers while interspecific karyotypic
differences are criteria for separating morphologically
similar species (Boothroyd 1959; Fukuoka 1972).

It is possible, however, that some of the observed
chromosome variations reflect an inadequacy of the
technique used, particularly the squash method which
often results in poor morphological detail and overlap-
ping of chromosomes (Blaxhall 1975; Hartley & Horne
1985). Until techniques are refined and ‘normal’ karyo-
types are accurately known, only extreme variations can
be detected.

Genetic mechanisms of sex determination have been
described for a number of species with the complete
range from synchronous hermaphroditism through pri-
mitive polygenic sex determination to distinct sex
chromosomes being exhibited in various fish species
(Atz 1964; Avtalion & Hammerman 1978; Harrington
1963; Uyens & Miller 1971; Ohno 1967). A knowledge
of the sex-determining mechanisms has great implica-
tions in fish breeding, for example in the monosex
culture of the tilapias employing the techniques of sex
reversal and hybridization.

In reviews of current fish chromosome techniques
(Blaxhall 1975; Hartley & Horne 1985; Ojima 1982)
criticism has been made of the consistency of results, the
sophistication and length of techniques, the frequent
necessity of sacrificing the specimen and the specimen
size required. It was the purpose of this study to modify
the solid tissue techniques of Denton & Howell (1969)
and Kligerman & Bloom (1977), to provide a rapid,
technically unsophisticated means of deriving accurate
chromosomal information from young freshwater fish
without sacrificing the specimen. The value of this
technique would be both in field studies and in the
laboratory where a quick accurate result is desired but
without the use of centrifuges, grinders, digestive
enzymes or tissue culture and when the specimen must
be kept alive.

The fish used in this study were maintained in 300 I,
aerated, glass aquaria kept at 28°C by submersible,
thermostatically controlled heaters. The two species
investigated were Oreochromis mossambicus and Cteno-
pharyngodon idella.

The most suitable method for obtaining a high mitotic
index is described below.

Trim the edges of the caudal fin two to three days
prior to processing to stimulate regeneration of the
epithelium. Place fish in aerated 0,005% colchicine
solution at 28°C for 3 h. Remove specimen and rinse
under running water. Trim caudal fin margins which will
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Figure 1 (a) A metaphase chromosome spread of O. mossambicus (X 1000). (b) A metaphase chromosome spread of

Ctenopharyngodon idella (x 1000).

appear colourless indicating epithelial growth and place
trimmings in 0,075 mol dm™ HCl solution for 30-45 min
to swell. Add 5% by volume of freshly prepared, chilled
methanol-acetic acid (3:1) fixative. After 5 min, aspirate
the solution. Add two fresh changes of fixative and place
in the well of a depression slide, add 2-3 drops of 50%
glacial acetic acid and gently mince the tissue for 1 min.

Using 2 Pasteur pipette and rubber bulb, withdraw the
cell suspension and expel it onto a clean slide heated to
45°C on a slide warmer. Quickly withdraw the suspen-
sion back into the pipette leaving a ring of cells approxi-
mately 1 cm in diameter. Repeat 2-3 times per slide.
Remove slide from slide warmer and allow 10 air dry.

Stain for 20 min in phosphate buffered fiemsa stain,
pH 7,2. Rinse slides in distilled water and air dry. Mount
and view under oil.

The range and quality of cells arrested in metaphase
for both species was sufficient to permit karyotyping and
chromosome counting. (See Figure la & 1b).

The stress of handling the fish appeared to influence
the mitotic index. This effect was reduced by painting
the colchicine aquarium to reduce stress from disturban-
ces and by treating more than one fish simultaneously.
Increasing the time in the colchicine solution or increas-
ing the colchicine concentration, while raising the mito-
tic index, produces chromosomes of poor morphology.

It was found that poor spreading of the chromosomes
was iproved by additional time in the hypotonic KCl
solution allowing the cells to swell more. Conversely,
scattering of the chromosomes was found (o occur if the
cells were exposed to the KCI solution for too long.

Yolked fry may be treated in a similar manner except
that it is necessary to sacnfice the specimen. The
following allerations are made 10 the above method:

(a) the first step is omitted.
(b) after removing the fry from the colchine, rinse and
dry, then remove the head and yolk sac.

The time and cost associated with many chromosome

preparation techniques is a serous constraint to docu-
menting accurate, reproducible genetic blueprints as
often special laboratory facilities and skills are required.

The rapid, inexpensive tissue handling technique
descnbed in this article overcomes many of these
problems and enables several fish to be investigated
simultaneously. Also, because of the young age at which
fish can be processed, any necessary corrections to
experimental design can be made relatively early in the
fish’s life, thereby reducing fish maintenance costs.

Owing to the simplicity of this technique, without the
use of centnfuges, digestive enzymes or aseptic culture
conditions, it is ideally suited to application in both the
field and the laboratory, whenever a quick, simple
method is required.
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