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Sperm storage in male and female soft-shelled turtles, Trionyx sinensis in hiberna-
tion

HAN Xiang-kun, ZHANG Li; HEI Nai-nan, CHEN Qiu-sheng
(College of Veterinary Medicine Nanjing Agricultural University, Nanjing 210095. CHINA)

Abstract: Sperm production mating and ovulation are out of phase with one another in numerous species. In
turtles, spermatogenesis is an episodic event, commencing in early summer (June> . Sperm leaves the testis
and enters the epididymis in autumn (September October) . Athough oogenesis is initiated at about the same
time as spermatogenesis; ovulation does not occur until the following spring. Thus; for autumn breeding tur-
tles, sperm may be stored over winter in the oviductal glands of females; or; for spring-breeding turtles; in
the epididymis of the male. Soft-shelled turtle; Trionyx sinensis are distributed widely in China and this
species is famous for commercial and pharmacological value. This species exhibits an unusual reproductive
cycle whose spermatogenesis and ovulation are out of phase with each other. Therefore the sperm is obligat-
ed to be stored in males or females, which is similar to other reptiles. Reproductive ducts of male and female
soft-shelled turtle; Trionya sinensis were examind in hibernation (December to next March) under light and
electron microscopes (SEM and TEM) to determine the location and histomorphological characteristics of

sperm storage structure. In male, spermiogenesis was inactive in winter; only 1 — 3 layers of resting sper-
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matogonia are arranged closely to the base membrane. A few sperm dispose themselves loosely in the lumen
of the seminiferous tubule, which are remnant germ cells from the previous year. The seminiferous epitheli-
um is quiescent and there is no consistent cellular association or process of spermiogenesis at this stage. Epi-
didymis duct becomes large and a large number of spermatozoa are stored. Cells comprising the pseudostrati-
fied epithelium of the epididymis are principal cell; base cell and clear cell. The PAS-positive materials se-
creted from the epithelium of the epididymis were observed: which might have the function of nourishment
for the sperm to survive longer. The rough endoplasmic reticulum (RER> presented in the whole cytoplasm
and the cisternae of RER are inflated due to the fallness of the secretory materials. Sperms stored in the epi-
didymis are integrated which have 35 — 40 concentric mitochondria forming the mitochondrial sheath in the
middle piece of the spermatozoon. The concentric cristae mitochondriales and lots of glycogens in the cyto-
plasm of the middle piece show the relationship to the vitality maintaining during long-time storage of the
spermatozoon in the turtle. Various quantities of spermatozoa were observed in the cavity of the oviduct in-
cluding tuba uterina- isthmus and uterus. However; most spermatozoa were distributed in the sperm storage
tubules (SST) in the isthmus. The mucosa of isthmus shows extensive foldings and convolutions. A majority
of mucosa fused into sperm storage tubules orientated toward the longitudinal axes of the oviduct. These
tubules developed either by folding or fusion of the oviductal mucosal folds and were lined by both ciliated
and secretory epithelial cells. Tubular glands distribute in the inner mucosa. They communicate with the
oviduct lumen via short openings composed of invaginations of the epithelium. PAS-positive materials secret-
ed from the epithelium were observed in sperm storage tubules of the isthmus. Sperm might get nutrition
from the epithelium of the sperm storage tube and the gland in the in the inner mucosa. After being separat-
ed for 4 months (December to March next year) > the sperms were observed in the tubules of the isthmuss
most of which housed themselves with the head orientating toward epithelium in the SST’ even some sper-
matozoa embed their head in the cilia of the ciliated cells and kept their tails towards to the cavity of the
SST. Although we do not know whether these females have finished mating in spring or autumn;, the sperm
can be stored in the oviduct of the female at least 120 d. In conclusion, sperm can be stored both in the epi-
didymis of the male and the sperm storage tubules in the isthmus of the oviduct in hibernation. This strategy
is necessary for the turtles to breed successfully. We also discuss the reproductive characters of the soft-
shelled turtle, Trionya sinensis in the study. [Journal of Fishery Sciences of China, 2007, 14 (5): 705 —713]
Key words: soft-shelled turtle, rrionyx sinensis; hibernation: sperm storage; epididymis; oviduct
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Explanation of Plate

Plate T
Fig.1 Cross-section of the seminiferous tubule of soft-shelleded turtle, Trionyx sinensis in hibernation. Layers 1 — 3 of spermatogonia
arranged closely to the base membrane (4 ; a few of sperms and round spermatids dispose themselves loosely in the lumen of the semi-
niferous tubule () » which are remnant germ cells from the previous year. HE: X 40.
Fig.2 Epididymis duct in hibernation. Full of spermatozoa Gk » base cell < » principal cell («— ; clear cell «=) .HE: X 10.
Fig.3 PAS-positive materials in epithelium cell (> and epididymis duct =), X 20.
Fig.4 Cross section through the isthmus of the oviduct in hibernation. Sperm storage tubules with various shape (k) . Inosculation of
the two mucosal fold (¥ YHE, X 4.
Fig.5 Sperm storage tubules are full of spermatazoa < » one layer of blood vessel arranged under the epithelium (¥ YHE: X 10.
Fig.6 The head of the spermatozoon embedded into the cilia of epithelium- the tail towards to the lumen of the isthmus (4 ). HE, X
100.

Plate T
Fig.1 The epithelium of the oviduct. Cilia cell &) , secrete cell (W) . Blood vessel (k) » gland duct &) » cross section of the spermato-
zoon (—) , aniline blue stain: X 100.
Fig.2 Epithelium of the epididymis in hibernation. Principal cell <= , clear cell ™\ . Aniline blue stain- X 100.
Fig.3 PAS-positive materials secret from the epithelium cell =, HE, X 10.
Fig.4 Rough endoplasmic reticulum with inflated cisternae ) in the epithelium cell of the epididymis X 20 000.
Fig.5 Cell junctions in the epithelium of the epididymis. Tight junction ( ¥ ), intermediate junction (4 » desmosome (4 ) ; secretory
granules (1 ) » microvilli (\) » X 40 000.
Fig.6 The mature sperm in the epididymis examined by SEM. Note that the mature sperm is vermiform in shape. which consists of:
head (HEAD) » middle piece (MP) » tail (TAIL) » X 1 400.
Fig.7 The unique feature of the middle piece of the mature spermatozoon in epididymis. Cell membrane () , concentric mitochondria

(=), glycogens (\ > X 25 000.
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