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Changes in the testicular structures and gonadosomatic index (GSI) of Chomis notans was histologically
investigated. Specimens of damselfish were monthly collected by the Jarifishing nets at the coastal
area around Seogwipo, Cheju-do, Korea from February 1990 to September 1991. Sexuality of the species
was dioecieous. The testis was paired, located along the vertebrae in the dorsal posterior part of the
abdominal cavity, and was bilateral asymmetrical. The testis consisting of a pair of lobular structures
in the right and left was united in the posterior seminal vesicle. Cortex of the testis was composed
of several testicular lobules and medulla was composed of many sperm ducts connected with the
lobules. The course of maturation in the present species proceeded synchronously in all cells within
a cyst, but it was different more or less from lobule to lobule. Mature spermatozoa were accumulated
in the lumen of the lobules. A small number of spermatogonia remained as residual spermatogonium
in the resting state at the resting stage as a reserver for the next generation of germ cells,
Spermatogenesis was shown active in the early development stage, but development of interstitial cells
were very poor at this stage. Maximal development of apparently active interstitial cells occured in
the mature stage during the period from May to September but secretory activity had not been observed
clearly in them. It is also suggested that in the early phases of testicular growth, interstitial cells
probably does not particularly medidate pituitary stimulation of spermatogenesis. Activity of the
intralobular cyst cells changed clearly along with their sexual maturation. They were thin, elliptical
or triangular shape, their nucleus and cytoplasm increased in size during the mature and ripe stage,
while they decreased markedly in size and showed strong affinity to haematoxylin after breeding.
Secretory activity of these cells had not been observed clearly in them also. Environmental factors
seemed to stimulate testicular growth and maturity as judged from the more advanced sexual stages
of the testes. The maturation of the testis was supposed to be induced by longer day length
{(photoperiod) and higher water temperature, and to reach the spent period. GSI began to increase
from March, starting period of longer day length and then, it gradually increased from April, and
reached the maximum value in June and August when water temperatures were higher water
temperature, the longest day length. Therefore, the testis development of this species is closely related
to environmental factors.
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INTRODUCTION

The testis is an extremely heterogeneous
organ, containing nmerous compartments
and cell types(Russell et al, 1990). The
course of maturation in the male fish pro-
ceeds in all lobules in a testis. Within a cyst
all of the germ cells is different from cyst
to cyst in the testicular lobule.

In the amniotes the testecular seminiferous
tubules contain Sertoli cells which extend
from the basal membrane of the lobule to its
lumen and exhibit a close association with
the developing spermatids ( Roosen-Runge,
1962).

Interstitial tissue of fish testes consist of
a variety of cell types including interstitial
cell, fibroblasts, and components of the
blood and lymphatic systems.

It was reported that the interstitial tissue
distributed in the area between the lobules,
contained distinct androgen - secreting.

Leydig cells during the periods of tes-
ticular endocrine activity (Marshall and Loft,
1956; Marshall, 1960; De Wolfe and Telford,
1966; Nicholls and Graham, 1972: Gresik et
al., 1973; Stanley et al, ; 1965) ascertained
that the glandular interstitial cells of Gobis
paganellus were steroid prodcing cells which
are homologous with the Leydig cells in
mammalian testis.

The intralobular cyst cell showed cyto-
plasmic changes during the period of spe-
rmiogenesis (Robertson, 1958; Hiroi and
Yamamoto, 1968). It was also reported that
the intralobular cyst cell of the testes in
lower vertebrates, such as Pisces and
Amphibia, was belived to the homolog of the
Sertoli cell having a nutritive function in
higher vertebrates (Stanley et al., 1965

Loft, 1972: Nicholls and Graham, 1972;
Gresik et al., 1973). Up to now, however
we could not find out any reports which
dealt with the seasonal changes of the
activity and development of these cells
associated with the spermatogenesis in the
testis of damselfish, while a paper had dealt
with the reproductive cycle(Lee and Lee,
1987) of this species.

Therefore, the purpose of this study is to
understand changes in various cells(germ
cells, intralobular cyst cell, interstitial cell)
in the testicular lobules by histlolgical
method, and the annual changes in GSI with
the environmental factors.

MATERIALS AND METHODS

Specimens of damselfish, Chromis notatus
were collected by the Jari-fishing nets at the
coastal area around Seogwipo, Chejudo,
Korea (Fig. 1), for one year, from February
1990 to September 1991.

A total of 248 individuals of damselfish
were used for the study. The fishes were
transported alive to the laboratory where
serveral measurements (total length, stan-
dard length, total weight, and testis weight)
were recorded for each fish. The measure-
ment of total length and standard length
were made to the nearest 0. lom and the total
weight to the nearest 0. 1g9. After the testes
were removed, quickly weighed on a torsion
balance (accurate to the nearest 0.0005g),
and cut into small pieces.

Analysis of the gonadal phases was made
by light microscopical examination of histo-
logical preparations. The tissues were
subjected to standard histological proce-
dures (dehydration in alcohol and embedded
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Fig. 1. Costal area around Seogwipo where

the specimens were collected.

in paraffin). Embedded tissues were thin
sectioned (5~8um Yon a rotary microtome.
Sections were mounted on glass slides,
stained with Hansen's hematoxylin — 0. 5%
eosin, Mallory's triple stain and PAS stain,
and examined using light microscopy.

In order to make quantitatively clear the
degree of the testes, gonadosomatic index
(testis weightX100/body weight) was esti-
mated for each fish.

RESULTS

External feature and structure of the testis

As shown in Fig. 2, the testis of Chroms
noans was paired, located along the ver-
tebrae in the dorsal posterior part of the
abdominal cavity, and was bilateral asym-
metrical.

The testis consisting of a pair of lobular
structures in the right and left was united in
the posterior seminal vesicle. Cortex part of
the testis was composed of several testicular
lobules and medulla was composed of many
sperm ducts connected with lobules.

Associated with the progress of matura-
tion, the testis transformed from slender
bodies into broad, thick and elongated ones,
at this time, its testis was milky white in
color.

Testis
Fig. 2. Ventral view of the testis of Chromis
notatus,
A Anus, G: Gonad, R: Rectum,
UB : Urinary bladder
UP : Urinogenital pore

Relationship between annual changes in
gonadosomatic index (GSI) and environmental
factors.

The annual changes in GSI(testis weight
% 100/body weight) were shown in Fig. 3.

In March when water temperatures were
very low, starting the period of longer day
length the mean value of GSI was 0.6, but
it gradually increased from April, and
rapidly increased in May, reached the
maximum value (6. 10) in June and August
when water temperatures were higher wa-
ter temperature.

Thereafter, those were slightly decrea-
sed from September to February(lower
values) without any evident variation.

Therefore, the testis development of this
species is closely related to environmental
factors.

Changes in the germ cells, intralobular
cyst cells and interstitial cells in the testes
during the reproductive cycle
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Fig. 3. Annal changes of the gonadosomatic
index in male, mean mater temperature
and day length from February 1990
to September 1991. Symbols and bars
indicate the mean and the standard
errors, respectively. W.T. represent
water temperature of Seogwipo area.

The testes of immature fishes collected
in March were in the early growing testis,
most of the germ cells were the spermat-
ogonia and a few spermatocytes. The sp-
ermatogonia were found to occur singly or
in clusters of three to six cells, and usually
surrounded by the intralobular cyst cells.

The nucleus of the singly located sper-
marogonium caried from round to elliptical
in form, while that of the clustered cells
was generally elliptical in form. At this
time, the testis were composed of lobules
surround by the connective tissue wall.

The lobules were filled with the intra-
lobular cyst cells, and clusters of interst-
itial cells were present in interlobular sp-
aces(connective tissue). The intralobular
cyst cells are of various shapes trian-

gular, oval, spindle or oblong, the mean
its cell size was 9.5x0. 10t4m. The nucleus
of the cell take a dark colour with haem-
astoxylin, while the cytoplasm was faintly
stained (Figs. 4A, B). At this stage, the
interstitial cells were found to occur from
three or nine cells. These islets of inter-
stitial cells appeared to communicate with
each other through narrow, interlobular
connuctive tissue corridors (Fig. 4A). The
mean in-terstitial cell size was 7. 7+0. 504m
and the mean nuclear size was 3. 75+0. 151
m.
The fishes collected in May had the
testes in the late growing stage. The
spermatogonia, large in size and singly
located were still present in the lobules,
and a certain number of cysts composed of
the primary, secondary spermatocytes and
spermatids were found in the lobules.

With increasing growth, several intralo-
bularcyst cells were also visible, most of
these cells situated along the lobule wall
had each a nucleus of oval or elliptical
shape. The mean its cell size was 10. 0%
0.05um (Figs. 4C, D).

Interstitial cells were much better devel-
oped than those in previous stage. These
cells were compactly arranged forming
large aggregation, the mean interstitial cell
size was 8. 20%0.2um and the mean nu-
clear size was 3.8020. 104 in this stage.
Their cell boundaries were not visible in the
aggregation (Fig. 4C).

At this stage, a few small capillaries
around connective tissues were found am-
ong the interstitial cells in the interlobular
spaces.

In the testes of mature fishes collected
during the period from May to August,
spermatogonia and primary and secondary
spermatocytes decreased in number, while
spermatids and spermatozoa increased in

_ number in the lobules.

~26 -



h

i, 4 Liphi wievepraphs »f the festioddar shuciures iy the testicolae develop

4. Bevthon of the sarly prowiny testls Mele o sumiwr of spermatpnnty (BG
and » fow s £

4
grwwing e cetps IPSCT woondary
spermsh : siitind endle (B0
were wel dey W1 B Section of the fesliv sbuve

ai sleny the Juhule wall

e 2? i




Youpg - fon Lee B

sind seenmisry speramtoeyisn B8O} and spermstids BT were shown iy the oysls of
the testicular lohules, and The Yotersiilind eols (M) were present in ihe bderbbulsr
wpaces: B, Secthon of & matwre featls, Nole u grew unwher of spomslids 8T and
spermaterss are filed in the enlivped lovlicalr hebwlex ¥ Seclien of the s lesils
ahave mndioned. Note & lnrge trslobalay cvst oolR (00 and spermniide IS8T on the
asument wmembrane, and several mlersiitind colis (B in the nlecivhulur spucey of e
copnective tnmers &, € EOX88 B B Fooxioaen

Lrsen o

sed spermatozosin i

With an ncrsaze b oamons of nebae
spermatoros, testiouluy louds
g,a“ omiee Aadin t‘m sabure slage, gow
; alnhaiur ovel cuils were pregens
e ’e"ai'i\, & weak
GRmalEY il hecame larger
thase inthe Wile growing stege.
celis appearsd fo be unwh
s of tewticular

e
23 e sns s nectd

3

funetionsl during the o

TN oi;
‘vzz.g ‘" s perind,
ryed |

b e

andt the urgl

Tem

sy Eial

Temg
2 ABIIRE

ihad thn
relpased from

A YL ;.
SALoLIgme Bt aE

e e v

e eai ifites Sis

e

i ey
A ;@d e,

enis rz:ma;;wi ik
cesiing $iape A3 4




oty tedoals o e S 4 5, ol mes{Tiomminel b Bk

Fig, 5 igg}‘ii micrngraphs bf the testionlyr sbructures duting e reprolictive ool
fm isf & tipe mﬁ s;zrexst tf;v,iss Kaote sumerous the iberstitisl colly {2{”

nuperags spormaiowes {%’%Z;;
rogavery  tesths, ‘Jaré the smtiz“eizesrss
100 G the )
soveral S'ifmé&if‘“ﬁiﬁfg 4
mtealobular
o B odlel “3%

them voue




Young -Don Lee ‘- Ee - Yung Chung - Taek-Yuil Lee

study.

In the testis of rainbow trout (Rovertson,
1958) and Oncorkynchus keta(Hiroi and Ya-
mamoto, 1968), intralobular cyst cells in
the testes showed cytoplasmic vacuoliza-
tion during the final step of gonadal ma-
turation.

In this species such cytoplasmic vacu-
olization was not recognized in the in-
tralobular cyst cells during the testicular
maturation, while these cells showed a
hypertrophic appearance and decreasing
affinity in the nucleus to haematoxylin. In
spent testes, the intralobular cyst cells
became atrophic with an evident decrease
in nuclear size. These facts may suggest
that the intralobular cyst cells in this spe-
cies play an important role in testicular
maturation extending a certain influence on
germ cells as the Sertoli cells in higher
vertebrates (Roosen-Runge, 1962; Bloom
& Fawcett, 1964).

From our histological observation, it
couldn't be conceived with absolute cer-
tainty whether exact function of the intra-
lobular cyst cells are homologous with the
Sertoli cells in mammals. And they did not
show typical features of the steroid pro-
ducing cells under light microscopy also.
Therefore, the cells are not the main st-
eroid producing cells, but they may posses
limited metabolic pathways as described by
Asahina et al (1983).

The claim of Nicholls and Graham (1972)
that in certain teleosts the lobule boundary
cell is the Sertoli cell homolog is puzling.

Most of the lobule boundary cell in the
teleost is a fibroblastic derivative which lies
in the intercellular space and not within the
epithelial basement membrane are to be
considered as cyst epithelial. Furthermore,
since one or more cysts constitute a lobule
(Hyder, 1969) and each cyst has its cyst or
groups of cysts are surrounded by a con-

nective tissue containing lobule boundary
cells(Lofts and Marshall, 1957; Hyder,
1969). In brief, we agree with the state-
ment of Marshall and Loft(]956) and
Gresik et ol (1973) that where lobule bou-
ndary cells occur in teleost testes, they are
the homolog of the interstitial cells (mam-
malian Leydig cell), not of the Sertoli
cells.

In contrast, those cells described by
Nicholls and Graham (1972) which line the
lumen of a seminiferous cyst and lie on a
basement membrane show a fine structure
similar to the report by Gresik ef al (1973).
We feel that these cells are intralobular
cyst cells(mammalian Sertoli cells), not
lobule boundary cells.

Extensive study is still in progress to
elucidate the steroid metabolism in the
sepa-rated glandular interstitial cells and
intralobular cyst cells of damselfish by the
electron microscope study.
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