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ABSTRACT

The Unionidae family is the most abundant family. among freshwater bivalves which belongs to the Unionida
order. Considering the nutritional, economic, and environmental.importance of bivalve molluscs, as well as the
lack of information related to freshwater mussels of the Unionida order, especially the species belonging to the
Unionidae family, as well as their global risk and considering the importance of the ovary and the testis as an
important organ of reproduction and survival and since histological studies are the most accurate method in
determining the stages of the gonadal cycle, this research was conducted to investigate the histology of oogenesis
and spermatogenesis in Unio tigridis of the Karun River. Sampling was done seasonally. For this purpose, the
studied species after catching in every season were transferred to the histology laboratory, then they were
biometrically identified using valid identification.books and keys. After dissection, small pieces of gonads were
separated and after tissue passage, they were examined histologically and histometrically. The results of the
histological studies of the'gonads showed that this species is often heterosexual. The results of the histological
studies of gonads showed that out of 41 oysters in this study, there was only one hermaphrodite, and testicular
and ovarian tissue were simultaneously observed in the gonad tissue. The ovary was asynchronous type because,
at any_.time, all types of follicles in different stages of development (oogonia, previtellogenic oocytes,
vitellogenic oocytes) were visible in the ovaries. The highest rate of development and maturation of both male
and female gonads .was observed in spring. It seems that the main breeding time of Unio tigridisspecies in the
Karun River in the study area is in spring.
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1. INTRODUCTION

Bivalves with 30000 species are the most diverse class of molluscs after the gastropoda. Most bivalves live in
salt water and only one-fifth of them live in fresh water (Branes, et al, 2011). The Unionidae family is a group
of freshwater bivalves that are the main component of the food chain and play an important role in freshwater
ecosystems (Howard and Cuffey, 2006; Vaughn, 2018). Despite the diversity and economic and environmental
value of freshwater mussels, there is little information about their biology, especially the species outside of
Europe and North America (Cao et al., 2018). With attention to the economic and environmental importance of
bivalve molluscs and the lack of information related to freshwater Unionidae species and considering the gonads
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as important organs of reproduction and survival, this research was conducted to investigate the histology of
oogenesis and gametogenesis of Unio tigridis species seasonally in the Karun River.

2. MATERIALS AND METHODS

The area under study for this research was downstream of the Karun River in Khorramshahr city. Sampling was
done seasonally during a year. The samples were transferred to the histology laboratory and they were identified
using valid identification books and keys (Kinzelbach., 1989; Plaziat and Younis., 2005; Graf and Cummings.,
2021; Lopes-lima et al., 2021). After dissection, small pieces of gonads were separated and were fixed in 10%
formalin solution and were passaged in autotechnicon and blocked by paraffin wax, 5-6 [ sections were made
by microtome and stained by H&E for histological examination under light microscopy. The results were
analyzed by SPSS software version 16. Data were analyzed by one-way ANOVA and LSD tests. Differences
were considered significant when P value was lower than 0.05.

3. RESULTS

The results showed that out of 41 bivalvia Unio tigridis in this study, 40 of them were unisexual and there was
only one hermaphrodite bivalvia in which testicular and ovarian tissue were seen in the gonad tissue. Also, the
histological results showed that the male and female gonads (testis.and ovaries). were.composed of follicles
(lobes), which were connected by connective tissue, and inside/the lumen of the follicles the process of
gametogenesis could be seen. Ovary in this species was asynchronous because, at the same time, all types of
female gametes were visible. Oogenesis is a continuous process:and can be seen in five stages. The development
stages of the ovary in the Bivalvia U. tigridis could be divided into undeveloped or immature, developing and
developed or matured stages. Spermatogenesis was a continuous process and was visible in five stages in the
follicles of the testicular tissue in all seasons:

4. CONCLUSION

Sereflisan et al (2013) and Soliman et al (2016) divided the developing oocytes into five stages and reported that
oogonia become primary oocytes that grow inside follicles and form vitellogenic oocytes. Then they enter the
secondary vitellogenic stage and finally become mature oocytes. Park & Chang (2004) and Cek & Sereflisan
(2011) reported a similar process in their research for other Unionidae species. Sereflisan et al (2013) also
reported with their study on-P- littoralisspecies in Golbachi Lake, Turkey, that oogenesis was intense in three
months of winter and the‘ovaries reached their maximum growth in spring (in May). They also stated that the
process of spermatogenesis in the male gonad of P. littoralis had a continuous pattern and reported the presence
of sperm morula masses. In the present study, the highest rate of development and maturation of both male and
female gonads was observed. in spring and it seems that the main breeding time of Unio tigridis species in the
Karun River in the study area is-in spring.
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Fig. 2- Ovary tissue of the U. tigridis. Ff: ovarian follicle, Fw: Follicle wall, L: follicle lumen (follicle
internal space), Ct: connective tissue (H&Ex290)
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Table 2- Comparison of the diameter of female gametes in the ovary of U. tigridis (Letters indicate
significant differences at the 0.05 level)

Female Sex Cell Type Diametet
Oogonia (a) 12.48 +£1.38
Previtellogensis (b) 2525+ 7.97
Vitellogensis (ab) 106.67 £14.74
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Fig. 5- A: oogoniain the ovary of U. tigridis. Oo: oogonia, B: Previtellogenic follicle N: nucleus n: nucleulos
(H&Ex2900). C: Vo: Previtellogenic follicle follicle N: nucleus n: nucleulos (H&Ex 725). D: Lvo:
vitellogenic follicle N: nucleus n: nucleulos, E: Mo: mature follicle (H&Ex 2900)
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Fig. 6- A: Ovary of U. tigridis in summer and in the first stage (undeveloped), B: Ovary in autumn and
in second stage (developing), C: Ovary in winter and third stage (developing), D: Ovary in spring and in
the fourth stage (developed). Oo: ooginia, Pv: previtellogenic follicle, Vo: vitellogenic follicle, Ff: ovarian

follicle, Ct: connective tissue, LVo: secondary vitellogenic follicle, Mo: mature follicle (H&Ex290)
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Fig. 7- Spermatogenesis in the testis of the U. tigridis in a follicle in spring Sg: spermatogonia, Ps:

primary spermatocyte, Ss: secondary spermatocyte, Sd: spermatid, S: spermatozoa, Sm: sperm morula,
Fm: testicular follicle, Fw: follicle wall, L.: follicle lumen (follicle lumen space) (H&E x2900)
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Table 3- Mean + standard deviation of the diameter of sperm morula in the testicular tissue of U. tigridis
male in four seasons
(Letters indicate significant differences at the 0.05 level)

Season Diameter of Sperm Morula
Spring (a) 8.63+1.35
Summer (b) 7.98 +1.20 (d)
Autumn (c) 7.78 £ 0.74 (d)

Winter (d) 8.97+1.17 (c, d)




ob&o& 9 Wigdos|

09,5 4ilsg, ;0 UNio tigridis musg y8le o 0590 o (135 9 359505 Wigy oy

Gl 0333 i Jo5 g9 (PV ( 595991 :00 (19395l yau! :S U, tigridis 4ig5 55 a9 Bl o Buko L5~ =db -A <
(H&Ex725)
Fig. 8- Gonad tissue of the hermaphrodite U. tigridis S: spermatozoa, Oo:.0ogonia, Pv: previtellogenic

follicle (H&Ex725)
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