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THE EARLY GONADAL DEVELOPMENT OF
CULTIVATED FEMALE COBIA FISH
(RACHYCENTRON CANADUM) AT SOME AGE
USING HISTOLOGICAL ANALYSIS

Asmanik, Happy Nursyam, Maheno Sri Widodo, Arning Wilujeng Ekawati, Putut Har Riyadi

Abstract: The cobia fish (Rachycentron canadum ) is gonochoristic and the oocyte development is nonsynchronous. The aim of this study was to
analyse the gonadal development of cobia fish (cultivation fish raised in floating netcage ) starting from juvenile (3 months old) until 15 months old
(estimated gonadal maturation). Samples of blood, gonad, and pituitary of female cobia fish at some ages (3, 6, 9, 12, and 15 months) was taken and
than the measurement of several parameters, ie ; body weight, gonad weight, body total length, FSH hormone concentration was commenced, and also
the making of histological preparation of gonad and pituitary. As well as observation on the growth of body weight and development of cobia fish cocyte
(age 6 — 9 month) which raised in controlled tank. The result of this study is that at age 3 — 8 months the development of cocyte reached the
previtollogenic stage, while at age of 9 months, the gonad of cobia cultivated fish start developing to stage of vitellogenesis and maturation (percentage

of mature cocyte was 0,98+ 0,37%).

Index Terms: age, cobia-Rachycentron canadum, cultivation, Histology, ovary

1 INTRODUCTION

Cobia fish (Rachycentron canadum) have a good quality white
meat [1], so it has economic value as consumption fish. Cobia
fish farming activies have been carmried out in several
countries, among others namely Texas [2], India [3], Vietham
[4], and Australia [5], while Indonesia promotes the cultivation
of Cobia fish in 2019 [6]. Cobia fish isnonochoristic species
[7,8]. Gonochorists are individuals who develop only as males
or females and remain the same sex throughout their life span.
Aquaculture activities require methods that can be explored
through studies of fish reproduction. Knowledge of
reproductive strategies are fundamental to understand, which
is useful as a material consideration in preparing steps of
administration, handling, and preservation [9]. Therefore
knowledge of histological-morpho characteristic gonadal
structure is the basic stage for understanding fish
reproduction, especially when evaluated from the first stage of
life [10]. Research on the biology of reproduction of Cobia fish
in nature has been carried out [11, 12, 13, 14, 15,16,17] and
about intersex [8]. While information about the development of
gonadal of cultivated Cobia fish which starting from juvenile
stage has not been done.The aim of this study was to
analyze the gonadal development of cultivated Cobia fish
which started from juvenile (3 months old) until 15 months
old (estimated gonadal maturation), so the information
obtained is useful in improving procedures for gonad
maturation in aquaculture activities.

2 MATERIAL METHODS

e Asmanik is currently pursuing doctors degree program in the faculty
fisheries and marine sciences, Brawijaya University, Malang-Indonesia,
asmanik2002@yahoo.com

e Happy Nursyam, Maheno Sri Widodo, Arning Wilujeng Ekawali are
supervisor in the facully fisheries and marine sciences, Brawijaya
University, Malang-Indonesia.

This study was conducted in Main Center for Marine
Aguaculture (MCMA) Lampung-Indonesia. The methods used
is as follow:

2.1. Taking blood, gonad, and pituitary sample of female
Cobia fish of several age.

Morphological differences between male and female Cobia
fish is not clear (difficult to distinguish morphologically), so that
sample is done by trial and error (cannulation is done first to
ensure the sex of the male or female, but if no oocyte or
sperm samples are obtained, than a blood sample is taken
first, then surgery is performed to check the gonad ). Fish
samples were taken from floating net cages of MCMA
Lampung, and obtained Cobia fish with ages 3, 6, 9, 12, and
15 months (each ages is taken 3 individuals). Then several
parameters are measured, i.e.: weighing body weight and
gonad weight, measurement of FSH hormone concentration,
and also the making of histological preparation of gonad and
pituitary.

2.2. Measurement of FSH hormone concentration was

carried out by the ELISA method.
The material used is fish follicle-stimulating hormone ELISA
kit; Bioassay Technology Laboratory, cat no E0039Fi and
blood serum. Blood sampling is done at the base of the fish tail
using 5 ml syrink (which has been given anticoagulants) and
centrifuged 6500 rpm for 5 minutes. The obtained serum is
then separatis and stories at temperatures - 80°C for ELISA
test use.

2.3. Making of gonad and pituitary preparations.

Gonad and pituitary are inserted info neutral buffered
formaldehyde solution (BNF) 10%. Then histological
preparations were made using hematoxylin and eosin staining
[18] for gonad which is done in Fish and Environmental
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Laboratory (FEL) MCMA Lampung. Pituitary slice preparations
is also carried out in FEL MCMA Lampung while staining with
Masson trichrome is done in The Histology Laboratory of The
Medical Faculty of Brawijaya University in Malang. Gonadal
histology slices are used to observe the percentages of gonad
developmental stages, while pituitary histology slices are used
to see the presences of B cells (basophil cells). Observation of
pituitry slices was carried out using the Olympus brand
microscope series XC10/BX51 U-TVIX-2 T2 Tokyo Japan,
while observation of gonadal slices was done using the
Olympus brandMicroscope series DP71/BX51.

2.4. Observation of female Cobia fish oocyte development
intensively.
Seedlings of cultivated Cobia fish (comes from the same
group time off§pawning and age) maintained in floating net
cage of size 3 mx 3 m x 3 m a total of four cages with a
population of 200 individu per cages. The Seedlings are E90
gr in weight size and are 5 months old. Morphologically it is
difficult to distinguish between male and female Cobia fish, so

3. RESULT AND DISCUSSION

The type of oocyte development in Cobia fish is
nonsynchronous [11], where there are various phases of
oocyte development (the development of oocyte is not
uniform). At the ages 3 and 6 months, oocyte development
reach a stage of previtellogenic where most of oocytes consist
of oocytes perinucleolar [19], in addition there are also
presence oocytes at the stage chromatin nucleus and cortical
alveoli (Fig. 1a and Fig. 1b). Whereas at the age of 9 months
(Fig. 1c ), the development of oocytes has reach a stage of
vitellogenesis (where there are an increase in oocytes size
and the amount of lipid vacuoles and still also the presences
of previtellogenic oocytes and a small percentages of mature
oocytes ). At the ages of 12 and 15 months (Fig. 1d and
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that selection is done by cannulation to estimate the sex of the
fish. If the cannulation hose can be inserted 1.5 - 2 cm in the
genital tract, so it is suspected that the fish is female,
meanwhile if the hose can not be inserted or can only be
inserted 0,5 cm, so it is suspected that the fish is male. From
total of 800 seedlings selected, 94 seedlings were suspected
of being females. After obtaining female fish seedlings, than
the fishes are kept in a series of 2 m® size controlled tank with
population density of 10 individu per tank, than thinning is
carried out to reduce the density. After the fish weight + 1.5 kg,
the maintenance is carried out in 15 m® size tank with a
density of 20 individu per tank. During maintenance activities,
fish are given commercially made feed until they are full (twice
a day in the moming and evening). The parameters observed
were body weight growth and oocyte diameter development
every month. Oocyte is taken by cannulation than the
development and diameter of oocyte are observe (50 oocytes
per individu) using Olympus brand microscope, by using
magnification of 10 X 10.

Fig.1e) there are mature oocytes and previtellogenic oocytes.
While the weight growth of Cobia fish that kept on controlled
tank is faster than those which kept in floating net cages. This
is allegedly because of the handling in the floating net cages is
not as intensive as the handling in a controlled tank. But when
viewed from the development of oocytes, at 5 - 8 months old
cobia fish are still in the form of previtellogenic (Fig. 1f), and at
9 months age fish start to see oocytes undergoing
vitellogenesis (Fig. 1g). Based on the observation abaove, it is
appears that the gonad of the cultivated female Cobia fish
begins to progress to the stage of vitellogenesis and
maturation at the age of 9 months.

TABLE 1.
DATA OF BODY WEIGHT, TOTAL LENGTH, GONAD WEIGHT, PERCENTAGES OF GONADAL DEVELOPMENT STAGE AND
THE PRESENCES OF B CELL IN COBIA FISH at VARIOUS AGES THAT ARE KEPT IN FLOATING NET CAGES

[ Age Body Weight Total Length | Gonad Weight Gonad maturity percentage (%) Sel B
(Month) (@) (cm) (@) M v CA P CN

3 <1 0,00+0,00 | 0,00+0,00 | 0,00+0,00 | 73,07 £7,72 | 2693 +7,72 | Was
70,00 £1,00 21,83+0.76 found

6 0,00 +0,00 | 0,00 0,00 | 219+0,03 | 9534 £ 0,44 | 247 +0,42 | Was
507,00 + 49,50 50,50 £0,71 | 2,00 +0,00 found

9 098 +£0,37 | 562+£1,72 | 3,91+043 | 7872511 | 10,77 +4,42 | Was
144750 + 10253 | 62,00 +0,00 | 21,50 +2,12 found

12 0,74 +0,86 | 0,00+0,00 | 0,00+0,00 | B542+521 | 13,84 +547 | Was
1625,00 + 176, 78 | 70,50 + 7,78 | 20,50 + 6,36 found

15 0,19+0,38 | 0,00+0,00 | 0,00+0,00 | 87,60 +8,42 | 12,21 £8,59 | Was
2607,50 = 1573,31 | 79,50 +6,36 | 40,50 + 27,58 found

Mote: M = mature; V = vitellogenesis; CA = cortical alveoli; P = perinucleolar dan CN = chromatin nucleus

2
Gonadotropin cells (a cell and B cell ) in the teleostei fish gre
usually found in the proximal pars distalis from the slices of the
pituitary gland [20]. Based on the results of staining, cells in
the pars distalis are divided into three types, i.e: acidophils,
basophil, and chromopobes. Acidophil cells are large and
polygonal in shape with heterochromatic nucleus and
cytoplasm orange-red colouration. Basophil cells are round or
oval in shape, and slightly smaller than acidophil cells, dark
round nucleus is located in the middle of the cell
Chromopobes are stained weakly (pale) on the pars distalis.

These cells have less cytoplasm than Acidophil and Basophil
cells and have ery dark nucleus [21]. Basophilic
gonadotropin will be dark blue colouration with PAS, Masson's
trichrome, and Heidenhain's azan staining [22,23]. From the
results of the pituitary slices it can be seen that basophil cells
(B cells) are found at all ages ( 3 - 15 months ). But with
ordinary staining it is difficult to distinguish FSH B cells from
other gonadotropin cells, because all basophil cells will be
blue in colouration, so immunohistochemicals staining is
needed and high magnification is used at the time of
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observation [24]. However this matter can be seen in another the FSH concentration is low (Fig. 2). This is the same as the
way, by looking at the content of FSH in the blood (if there is optical density value for B FSH with immunoblots in fish
FSH in the blood is means that FSH B cells already exist and  Steindachneridium parahybae [19], this displays a close
work). High FSH concentration are seen in the previtellogenic relationship with the ovarian developmental season [25].

and regression phases, whereas in the vitellogenesis phase
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Fig 1. @Whadal and pituitary slices of Cobia fish
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Notes: a. 3 months old. b. 6 months old. c. 9 months old. d. 12 months old. e. 15 months old. f.

Results of Cobia oocyte cannulation aged 5-8 months in controlled tank (previtellogenic oocytes). g. The
9-month-old Cobia cocyte cannulation results in controlled tank (previtellogenic-PV and vitellogenic-V
= acidophil cells, = basophil cells. j. Results of

ococytes). h. Pituitary. i. Pituitary longitudinal slices, a

measurement of FSH concentrations.
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Fig 2. Graphics of body weight growth and oocyte diameter growth of Cobia fish kept on controlled tank.

4. CONCLUSION
Based on the discription above it can be concluded that
cultivated female Cobia fish begins to progress gonad
development to the stage of vitellogenesis and maturation at
the age of 9 months.
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