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Definition of terms

• Histomorphology or 
micromorphology is the study of the 
fine details of an organism,

• Morphometry is the external 
measurement and description of the 
external features which may include 
shape, length, diameter, form of the 
edges e.t.c of any particular structure.2



Definition cont.

• Spermatogenesis : This is the 
process by which male 
spermatogonia develop into mature 
spermatozoa;it is initiated in the 
male testis with the beginning of 
puberty

3



Definition cont.
• Oogenesis :Oogenesis is the process 

of meiosis in female organisms from an 
oogonium to a primary oocyte, to a 
secondary oocyte, and then to an 
ovum. 

• As primordial follicles, they are made 
up of oogenic cells from the primordial 
germ cells surrounded by follicle cells. 
The oocyte is then arrested in the first 
meiotic prophase until puberty. 4



Introduction

• The African Sharptooth Catfish 
Clarias gariepinus is a freshwater fish 
with a wide distribution which ranges 
from South and Central Africa to 
West Africa and the Middle East.

• It is fast becoming the fish of choice 
in consumption and cultivation in 
Nigeria and as well in research. 5



Introduction cont.

•  Clarias gariepinus is hardy and does not 
easily succumb to disease. It has a high 
capacity to attain massive growth 
depending on the specie being bred. 

• It is highly fecund and also has a good 
capacity for reproduction in captivity 
which makes it endearing for both 
research works and economical purposes. 
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JUSTIFICATION 

• Some studies have established some 
physiological parameters for the African 
sharptooth catfish Clarias gariepinus in some 
regions which have been found to vary 
considerably from what is observed on the 
field in the Nigerian species. Such 
parameters include: 

Time of sexual maturity 3CEK and YILMAZ (2001
 Size at sexual maturity 4Yalcin et al.,(2001) 
Stages of gonadal stem cell development 5 7



Justification Contd..
• Additionally, there has been an increasing 

concern regarding the impact of man-made 
chemicals released in the environment that 
are able to interfere with the endocrine 
system and alter physiological functions in 
organisms; including reproduction.

• There is therefore a need for studies on 
spermatogenesis, oogenesis and gonads of 
Clarias gariepinus as reference for 
Aquaculture development and toxicological 
assessments 8



OBJECTIVES 

• This project seeks to
Study ,classify and document the 
developmental stages of the 
gonadal stem cells of Nigerian 
Clarias gariepinus

Establish the correlation between 
age and the onset of puberty in the 
Nigerian Clarias gariepinus 9



Materials and Methods
•     For this study, laboratory bred C. 

gariepinus       with known history 
was employed. 

• The baseline morphometrical and 
histological information for the testis 
and ovary of this species could then 
serve as a reference in histological 
assessments in future studies.
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METHODOL
OGY

Male and 
female brood-
stock fish were 
purchased from 
local supplier 
on the basis of 
their swollen 
abdomens and 
well formed 
papillae. 11
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Methodology 
• Brood-stocks were transported live to the aquaria 

unit. 
•  Ovuprim (a synthetic hormone) was injected into the 

female to induce oocyte maturation and ovulation.
• After 10-12 hours, the female was stripped of the 

eggs manually with hands into a clean and dry 
aquarium where the fertilisation was done.

• Male broods were then sacrificed, opened vertically, 
the testes removed and the milt squeezed from it 
onto the eggs. The mixture was gently mixed with a 
plastic spoon and then the excess milt was washed 
away sing normal saline. This method of fertilisation 
is referred to as the DRY method.

• The eggs hatched within 1 or 2 days at 26 ± 1 OC. 
After hatching, some larvae were selected randomly 
and raised in the tank. 12



injection

• Injected with 
the Ovuprim 
anteriorly 
along the 
lateral line 
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Flow-through hatching set-up in 
the Fish and Wildlife Laboratory, 
Department of Veterinary Public 
Health and Preventive Medicine.

•The larvae were 
maintained in Circular 
plastic  tanks (1000-l 
capacity) in a flow-
through system.

•During the 
experiment the larvae 
was first fed with pre-
formed Artemia. After 
20 days they were 
fed powdered fish 
meal (72%). 



Materials and methods cont…
housing and feeding 

• Juveniles were fed pelletized 
floating feed (Coppens). With the 
adoption of a static water system.

• Adults received the same feed but 
of bigger pellet size(4.5-6mm).

• 80% of the water in the tank was 
changed daily before the morning 
feed. 15



Sampling
• From age 4 weeks, samples were 

taken at two weeks interval and at 
4 weeks interval from the fourth 
month.

• The gonads were removed, 
examined and submitted for 
preparation for histological studies. 
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Materials and methods cont…
Tissue sampling and 

processing 
 • Fish were sacrificed by severing the 

spinal cord anterior to the dorsal fin. 

• Gonads were dissected out using new 
scalpel blades and clean dissection tools. 

• Macroscopic examination of the gonads 
was performed to identify any visible 
abnormalities.  17



some of the gonads excised for the experiment
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Materials and methods 
cont…

Tissue sampling and 
processing 

 • Gonad samples were fixed for 24h in 
Bouins solution and then subjected to 
histological processing. 

• Tissues were rinsed in tap water, washed 
in several replacements of 50 and 70% 
ethanol and prepared for histological 
analysis using standard techniques 
(Humason, 1979). 
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Materials and methods 
cont…

Tissue sampling and 
processing

• Samples were then dehydrated in 
increasing concentrations of ethanol, 
cleared in xylene (5–10 min) and 
transferred through a series of rising 
concentrations of liquid paraffin wax 
(60oC). 

• All samples were embedded in paraffin 
wax blocks. 20



Materials and methods 
cont…

• Microtome sections (5 mm) was 
stretched in a distilled water bath 
(45oC) and subsequently positioned 
on glass microscope slides using a 
distilled water and albumin solution.

•  
• Haematoxylin and Eosin (HE) stain 

adapted for rapid histological 
processing was employed. 21



METHODOLOGY: Histology 

• All slides were subjected to histological 
assessment using compound light 
microscopy.

• The developmental stages of the gonads 
were determined by identifying histological 
features.

•  Subsequently, the sexual maturity/stage of 
the sample groups was confirmed. 22



METHODOLOGY: Histology 

• Spermatozoa and oocytes classification 
was based on the histological criteria 
from Jesus and Fabrice (2009). 

• Testes and ovaries Oocytes were 
classified by developmental stage from 
Jesus and Fabrice (2009). 

• Digital images were used to document 
findings.
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RESULTS
Hatchling..a few hours
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RESULTS 
• The female gonads became active and 

differentiated as from the third month of age but 
the female was largely immature at this stage.

• This stage is referred to as the primary growth 
phase and is further divided into two which are 
the chromatin(St 1) and the perinucleolar(St 2) 
stages

• The perinucleolar stage uniquely has the balbiani 
bodies.
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RESULTS cont…

• At four months, ovaries were seen to 
contain oocytes at both the secondary 
growth phase as well as the 
maturation stages.

• Oocytes at the SGP are further divided 
into two stages referred to as the 
vesicle formation stage(St 3) and the 
exogenous yolk formation stage (St 4)28



Results cont…
• Stage 3 is characterised by the 

appearance of cortical vesicles.

• Stage 4 oocytes has an enlarged nucleus 
which begins to get irregular and 
vacoulisation may be seen in two rows.

• Stage 5 oocytes were difficult to identify as 
it required much magnification. It can be 
identified by the presence of projections 
into the cytoplasm from the nucleus.
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Result cont…

• The nucleus is very small and 
the nucleolus can rarely be 
identified.

• The zona radiata however 
becomes thicker and more 
conspicuous. 30
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Morphology
• Stage 1 ovaries appeared as thin ribbon-like 

structure, creamy-white and translucent. 

• The ovaries were seen attached to the 
dorsal-lateral lining of the peritoneal cavity. 

• Stage 2 ovaries had smooth edges, ovaries 
were reddish-brown and granular in 
appearance while the testes were hollow, 
fluid-filled and creamy-white in colour.
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Morphology cont.
• Stage 3 ovaries occupy a significant part of 

the abdominal cavity and present visible 
greenish oocytes in the African catfish and 
a well-developed vascularization. 

• However, the oocytes are still included in 
the ovarian lamellae, and the ovary lumen 
was empty.

• These ovaries characterize fully vitellogenic 
females, close to the spawning period. 34
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Results: SPERMATOGENESIS

36

• Four testicular stages were defined 
according to the maturation stage 
of the males. 

• However, the terminology of 
spermatogenetic stages common to 
all vertebrates was used as it also 
allows for the correct description of 
spermatogenesis in fishes.



Testes devt. and 
spermatogenesis

• Stage 1: testes were generally small silvery 
or translucent filaments, thinner and longer 
than stage 1 ovaries. The edges are rounded 
it appears like a tube.

• Stage 2: Testes were characterized by 
whitish to pinkish, relatively large and 
turgescent testes of circular section in C. 
gariepinus. However, semen was not present 
within the spermiduct and even when 
squeezed vigorously, nothing came out. 
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Results cont.

• Stage 3: testes are characterized by a 
larger, fuller, well-developed testes. The 
entire gonad or only some areas, had a 
whitish color. A slight pressure of the 
testes surface makes milt flow out of the 
spermiduct, which is a definite indication 
of the stage 3 testes.

•  
• Stage 4: testes are still almost as large 

as stage 3 testes, but they are flaccid and 
empty-like. This stage is indicative of a 
male just after spermiation (spent stage).38



Morphology
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spermatogenesis

• Stage 1 testes are characterized by 
the presence of spermatogonia nests 
embedded in abundant connective 
tissue
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Discussion 
• This research has been able to establish the 

normal physiology of the gonads of the 
Nigerian species of the African catfish Clarias 
gariepinus

• This research has also documented the 
different stages of the gonadal stem cells in 
the nigerian Clarias gariepinus.

• You need to discuss your result some more; 
especially on the implication of environmental 
pollutants on reproduction! 43



Discussion cont. 
• Results from this study has established that 

the Nigerian species of Clarias gariepinus 
matures for reproduction at 5 months

• This agrees with Cavaco et al (1997) and 
Schulz  et al. (1994) who both reported 
maturity of 6 months in Burchell 1822 species

• This is however differs from the turkish species 
of C. gariepinus which matures for 
reproduction at one year according to the 
study of de Graaf and Janssen, year? who 
reported maturity at 8-12 months  44



Discussion cont.
•  This study will serve as reference to 

studies on the effect of toxicants and 
other related substances on the 
Nigerian species of african catfish C. 
gariepinus 

• This becomes of interest as it affords 
the opportunity of studying the 
effects of such toxicants on the 
propagation of this species 45



References  
• Duponchelle F, Cecchi P, Corbin D, Nunez J, Legendre M (1999) Spawning season variations of 

female Nile tilapia, Oreochromis niloticus, populations from man-made lakes of Coˆte d’Ivoire. 
Environ Biol Fish 56:377–389

• Legendre, M., Linhart, O. and Billard, R. 1996. Spawning and management of gametes, fertilized 
eggs and embryos in Siluroidei. Aquat. Living Resour., 9, 59±80. 

• Bell-Cross, G. 1974. A fisheries survey of the Upper Zambezi River System. Occasional Papers of 
the National Museums and Monuments of Rhodesia Series B Natural Sciences 5 (5): 1279-338.;  

• Jamieson, B.G.M. 1991. Fish Evolution and Systematics: Evidence from Spermatozoa. Cambridge 

• Grier, H.J. 1981. Cellular organization of the testis and spermatogenesis in fishes. Am. Zool., 21, 
345±357.: Cambridge University Press.

• T. Hecht, W. Uys, P.J. Britz : The culture of sharptooth catfish,Clarias gariepinus in southern africa

• MN Bruton: sytematic and biology  of clarid catfish

• Cek, S.; Yilmaz, E., 2007: Gonad development and sex ratio of Sharptooth catfish (Clarias 
gariepinus Burchell, 1822) cultured under laboratory conditions. Turk. J. Zool. 31, 35–46.

• Eduardo, J.; Cavaco, B.; Vilrokx, C.; Trudeau, V. L.; Schulz, R. W.; Goos, H. J. T., 1998: Sex 
steroids and the initiation of puberty in male African catfish (Clarias gariepinus). Am. J. Physiol. 
Regul. Integr. Comp. Physiol. 275, R1793–R1802.

46



References cont…
• Franchi, L. L., Mandl, A. M. & Zuckerman, S. (1962) The development of the ovary and 

the process of oogénesis. In: The Ovary, Vol. I, Chap. I, p. 1. Eds. S. Zuckerman, A. M. 
Mandl and P. Eckstein. Academic Press, London

•  Bernard JALABERT Particularities of reproduction and oogenesis

• in teleost fish compared to mammals Reprod. Nutr. Dev. 45 (2005) 261–279 261

• Fulton TW. On the growth and maturation of the ovarian eggs ofteleostean fishes. 
In: 16th Annual Report of the Fishery Board for Scotland, Part III, 1898, p 88–124.

• Tokarz RR. Oogonial proliferation, oogenesis and folliculogenesis in 
nonmammalian vertebrates.

• In: Jones RE (Ed), The vertebrate ovary. Comparative Biology and evolution, 
Plenum Press, New York, 1978, p 145–179.

• Billard R. The reproductive cycle of male and female brown trout (Salmo trutta 
fario): a quantitative study. Reprod Nutr Dev 1987, 27: 29–44.

47



References cont..
• Cavaco, J.E.B., Vischer, H.F., Lambert, J.G.D., Goos, H.J.Th. And 

Schulz, R.W. 1997. Mismatch between patterns of circulating and 
testicular androgens in African catfish, Clarias gariepinus. Fish 
Physiol. Biochem. 17: 155-162.

• Schulz, R.W., Van der Corput, L., Janssen-Dommerholt, J. and Goos, 
H.J.Th. 1994. Sexual steroids during puberty in male African catfish 
(Clarias gariepinus): serum levels and gonadotropinstimulated 
testicular secretion in vitro. J. Com. Physiol B. 164: 195-205.

48


	HISTO-MORPHOLOGICAL STUDY OF SPERMATOGENESIS, OOGENESIS AND GONADS OF CLARIAS GARIEPINUS AS REFERENCE FOR TOXICOLOGICAL ASSESSMENTS
	Definition of terms
	Definition cont.
	Slide 4
	Introduction
	Introduction cont.
	JUSTIFICATION
	Justification Contd..
	OBJECTIVES
	Materials and Methods
	METHODOLOGY
	Methodology
	injection
	PowerPoint Presentation
	Materials and methods cont… housing and feeding
	Sampling
	Materials and methods cont… Tissue sampling and processing
	some of the gonads excised for the experiment
	Slide 19
	Materials and methods cont… Tissue sampling and processing
	Materials and methods cont…
	METHODOLOGY: Histology
	Slide 23
	RESULTS Hatchling..a few hours
	RESULTS
	Slide 26
	Slide 27
	RESULTS cont…
	Results cont…
	Result cont…
	Slide 31
	Slide 32
	Morphology
	Morphology cont.
	Slide 35
	Results: SPERMATOGENESIS
	Testes devt. and spermatogenesis
	Results cont.
	Morphology
	spermatogenesis
	Slide 41
	Slide 42
	Discussion
	Discussion cont.
	Discussion cont.
	References
	References cont…
	References cont..

