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Abstract: Seahorses (Genus Hippocampus) have not only peculiar reproductive strategy of male pregnancy but also unique
ovarian and testis structures. Developmental characteristics of the ovary and testis as well as the germ cells of the lined
seahorse (Hippocampus erectus) were clarified in the present study. Based on the histological structure and morphological
features, we described six stages of gonadal development of lined seahorse. Seahorses have an asynchronous ovarian

developmental characteristic. The stage ovary contained only oogonia and early meiotic oocytes (d<20 pm). In the stage
ovary, phase oocytes (d=20-140 pum) began to appear. In the stage ovary, the number and volume of the phase

oocytes (d=140-260 um) were increased remarkably. The vitellogenic oocytes (d=260-1100 um), in which transitional yolk

sphere was accumulated, could be observed in the stage ovary. Phase maturational oocytes (d=1100-2000 pm), which
were characterized by highly compact vitelline envelope and fluid yolk mass, were observed in the stage ovary. The ovary

shortly after ovulation with decrement of the number of oocytes was stage VI ovary. The testis of the lined seahorse is of the

unrestricted lobular type. Stage testis mainly contained spermatogonia with large nuclear and one or more nucleolus. In
the stage testis, the spermatocyst began to appear, inside of which were the primary spermatocytes with smaller nuclear.
The secondary spermatocytes were first present in the stage testis. In the stage testis, the volume of testis was

increased significantly and the matured spermatids appeared. Large scale of mature spermatozoa was restricted into the
testicular lumen and ready to be released in the stage testis. The stage VI testis was vascularized with few spermatozoa or
spermatocytes in the lumen. Further histochemical analysis showed that the amino acid and fat were positive in the cytoplasm
and yolk mass of oocytes, and accumulated with the oocytes development. Generally, our results provide basic evidence for
further understanding of male pregnancy strategies of seahorses.
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Tab.1 Morphological characteristics of gonads at different development stages of lined seahorse H.erectus

/d /g /em
14 0.0320.01 2.20=0.13
21 0.04=0.01 2.59=0.10
30 0.1520.02 3.3720.74
40 0.3320.14 4.5240.70 , , , ,
55 0.4120.07 5.110.41 , , , , , ,
70 0.550.08 5.5520.20 , , , ,
90 2.14%0.73 8.360.93 ’ ’ ’ ’ ’ ’ ’
120 4.420.80 9.7541.93 ’ ’ ’ ’ ’ ’ ’
150 5.08=1.74 10.0120.77 ’ ’ ’ ’ ’ ’
180 9.674+1.28 13.580.65 ’ ’ ’ ’ ’ ’
250 10.3020.19 13.80=0.22 ’ ’ ’ , , ,
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Fig. 1 Histological structures of different stages of H. erectus ovaries. CA: cortical alveoli; DF: degenerated follicle cell; FC:
follicle cell; FM: follicle membrane; L: lipid droplet; N: nuclear; Nu: nucleolus; O: oogonia; PO: primary oocyte; VO:
vitellogenic oocyte; YM : yolk mass; YS: yolk sphere.
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Fig. 2 Histological and biochemical analysis of different stages of oocytes in H. erectus. (a-¢) hematoxylin and eosin staining;
(fj) staining of amino acid; (k-o) staining of fat. BL: basal lamina; CA: cortical alveoli; FC: follicle cell; L: lipid droplet; N:
nuclear; Nu: nucleolus; O: oogonia; VE: vitellogenic envelope; YM: yolk mass. Small triangles represent signals of amino acid
and fat
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Fig. 3 Histological structures of different stages of H.erectus testis. GE: germinal epithelium; L: lumen; MF: muscle fibres;
PSC: primary spermatocyte; SC: sertoli cell; SG: spermatogonia; SSC: secondary spermatocyte; ST: spermatid; SZ:

spermatozoa; W: wall
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