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Fig. 1 A diagram of the morphology of Spintbarbus caldwdli’ s teses
a: (Dorsal view) ; b: (Cross section of the testis) ;
e ( Cross section of the seminal vesicle) ; d& ( Cross sedion of vas deferers) ;
CA: ; D: ; SL: ;. SV: ; TS: ; Ve ;
VD: ; VE:
CA:Cavum ampulk;  D: Dorsal side of the testis;  SL: Seminiferous lobulus area in the testis;
SV: Seminal vesicle; TS: Testis;  V: Ventral side of the testis;  VD: Vas deferens; VE: Vas efferens
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STUDIES ON TESTICULAR HISTOLOGY AND SPERMA TOGENESIS
OF TELEOST, SPINIBARBUS CALDWELLI (NICHOLS)

LIN Darr Jun, YOU YongLong and SU Min
(Deatment o Biology, Fiyian Normal Unwersity, Fuzhou 350007)

Abstract: Spinibarbus caldwelli( Nichols) belongs to the family Cyprinidae, Barbinae. It is now becoming an important
fish for aquaculture in China. The testicular histology and spematogenesis of the fish have not been reported. In May and
June 2001, the testes of 5 male Spintbarbus caldwelli were sampled for histological observation under both light microscope
and transmission electron microscope.

The testis was lobular type, which was typical of most teleosts. It consisted of seminiferous lobuli, interlobular sepr
tum, cavum ampulla and vas efferens. In the outer layer of the testicular cortex, the seminiferous lobuli arranged radially,
similar to that of the order Perciformes. However in the inner layer of the cortex, the distribution of the seminiferous lobuli
was more regulary. That was similar to those in most fishes of Cyprinidae. The seminiferous lobulus consisted of various
stages of spemmatogenic cells and Sertoli cells . The spermatogenic cells consisted of primary spermatogonia, secondary
spermatogonia, primary spermatocytes , secondary spermatocytes and spermatids. The primary spermatogonia distributed
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singly. Besides primary spermatogonia , other stages of spermatogenic cells were in the spermatogenic cysts. The wall of
the spematogenic cysts was made of Sertoli cells. Within a spermatogenic cyst, all the spermatogenic cells were at the
same developmental stage. Mature sperms were released from the cysts and tmasfered into the lobular lumen. Whitin the
cytoplasm of the Sertoli cells , there were lots of eledron dense granules. One of the important fundions of the Sertoli cells
was to engulf and eliminate degenerated spermatids. According to the morphyology of the granules and spermatogonia’ s
sleeves and flagella existing in the cytoplasm of the Sertoli cells , the granules might be the muclei of the spermatids,
which were engulfed by the Sertoli cells.

All the lobular lumen converged at the ventral side of the testis, and formed cavum ampulla, which was at the orient
ation from anterior end to the posterior end of the testis. The morphology of the cavum ampulla was irregular. There were
many ridges on the inner surface of it. Outside the cavum ampulla, there was a vas efferens which ran parallel to the ca
vum ampulla. The cavum anpulla and the vas efferens communicated with each other. Both cavum ampulla and vas effer
ens were full of sperms.

A seminal vesicle conneded with the posterior end of either testis. Within the seminal vesicle there were many ireg
ular cavities which were full of sperms. There were, however, no spermatogenic cells in the seminal vesicle. So the func
tion of the seminal vesicle was to store sperms. It was believed that there was no seminal vesicle in the fish of family Cyp-
rinidae. Although Spinibarbus cadwelli belongs to the family Cyprinidae it possessed seminal vesicle. The vas efferens ex
tended from the testis, and entered into the seminal vesicle. It was oriented at one side of the seminal vesicle. Both senr
inal vesicles comected with a vas deferens. The epithelium of the vas deferens was secretory.

The spermatogenesis, similar to that of other teleosts, ncluded the spermatogonia proliferation, two meiotic divisions
of spermatocytes, and the spermiogenesis. Primary spermatogonia were the largest germ cells in the testis. Their nuclei
were characterized by uncondensed chromatin. There were many concaves on the surface of the nuclei. In each concave
there was a electron dense chromatoid body. The chromatoid bodies also could be seen in the cytoplasm, which were gerr
erally associated with mitochondria. Like other teleosts, primary spermatogognia of Spinibarbus caldwelli were stem germ
cells in the testis. Each primary spermatogonium proliferated, resulted in the formation of a spermatogenic cyst, in which
there were many secondary spermatogonia . The nuclei of the secondary spermatogonia were generally more electron dense
than that of the primary spermatogonia. The distribution of the chromatoid bodies in the cytoplasm of the secondary sper
matogonia was similar to that in the primary spermatogonia.

Each secndary spermatogonium stopped division and entered the stage of growth, forming primary spermatocyte. Dur
ing meiotic pachytene, synaptonemal complexes appeared in the muclei. The chromatoid bodies were observed infrequently
in the eytoplasm. The first meiotic division produced two daughter cells, secondary spermatocytes. The secomdary sper
matocytes then ransformed into spermatids through the second meiotic division. These spermatids, although possessing a
haploid set of chromosomes, were still not capable of functioning as male gametes. They underwent differentiation into
spermatozoa, a process termed spermiogenesis. The spermiogenesis included formation of a flagellum, cwndensation of the
nucleus, the formation of the sleeve which contained some mitochondria, etc. The spermiogenesis of Spinibarbus caldwelli
was characterized by early formation of a flagellum. In some other teleosts, codensation of nucleus was earlier than the for
mation of the flagellum. However in Spinibarbus caldwelli, the nucleus began to condensed after the for mation of the fla
gellum.

The spermatozoa could be morphologically subdivided into head, midpiece, and tail. They lack an acrosome in the
head. The ulirastructure of the spermatozoa of Spinibarbus caldwelli was like that of carp.
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1. s x 130;2. s s
x 300; 3. s x 250; 4. x 4400; 5. s
X 6600;6. s x 8600; 7. s x 8600;
8. s L ¥ x 25

1. A sedion of testis’ cortex, showing radial semmiferous lobuli. x 130; 2. A aoss section of a seminiferous lobulus, showing various s ages of spermatogenic oysts
and spems in lobular cavity. Besides locating at edge of the bbulus, primary spermatogonia also can be found near the lobular lumen. X 300; 3. A cross section
of a semmiferous lobulus, showing various sages of spermatogenic cysts and sperms in lobular cavity. x 250; 4. A section of a secondary spermatogonium cyst.
X 4400; 5. A sedion of Sertoli cells, showing granules in the cytoplasm. x 6600; 6. A section of a Sertoli cell, showing granules, sperm’ s nuclei, flagella and
sleeve. x 8600;7. A section of interlobular septum, showing interstitial cells and fibroblasts. x 8600; 8. A section of testis in ventral side, showing cavum ampulla

and vas efferens , atersk indicates sperms. X 25
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9. , « ) x 480; 10. . x 120; 11. ,
x 30;12. . x 65; 13. x 240; 14. x 25;15. .
x 20 16. . x 500; 17. x 5000

9. A sedion of cavam ampulla, showing the epithelium (arrow) of the ridge and spemms in the cavity. x 480; 10. A cross section of the vas efferens, aterisk indr
cates sperms. X 120, 11. A cross section of a seminal vesicle, showing areolar tissue and vas efferens on one side. % 30; 12. The areolar tissue of a semial vesicle
, showing spemns. X 65; 13. A cross section of the vas efferens in the seminal vesicle. X 240; 14. A aoss section of vas deferens. X 25; 15. A portion of the cross
sedion of vas deferens , showing secretion substance and sperms in a pit. X 220; 16. A portion of the cross section of vas deferens , showing secretion substance and

spemms in the lumen. X 500;17. A primary spermatogonium. X 5000
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18 x 8600; 19. x 8600; 20. x 8600; 21. x 8600; 2. s
x 8600, 23. s x 8600; 24. R s
x 8600;25. x 10000 26. x 13000
18. A secondary spermatogonium. % 8600;19. A primary spermatocyte. X 8600; 20. Two secondary spermatocytes. X 8600; 21. Spematids. X 8600;22. A cross
sedion of a spermatid, shov ing centriolar complex at one side of the nucleus. x 8600; 23. A bngitudinal section of a spemmatid, showing centriolar complex in the
implantation fossa, flagellum and sleeve. x 8600; 24. A longitudinal section of a spermatid , showing the cndensation of the chromatin, and the nuclear vesicles
i the nucleus. X 8600;25. A sagittal section of a sperm. x 10000; 26. A horizontal sedion of a sperm. X 13000
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BB: Basal body; CA: Cavum ampulla; CB: Chranatoid hody; F: Flagellum; Fb: Fiboblast; G: Granules in Sertoli cell; IS: Intedobular septum; M: Miochorr
drion; N: Nucleus; Nu: Nucleolus; PC: Proximal centrible; R: Ridges in cavum ampulla; S: Sleeve; SC: Spemmatogenic cyst; Se: Sertoli cell; SG1: Primary
spermat ogonium; SL: Seminiferous lobuli; Sp: Sperm; SS: Secretion substance; SY: Synaptonemal complex; VE; Vas efferens



