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This study was described the microscopic anatomy of male reproductive organs and
spermatophore necessary for understanding the reproductive ecology of the long arm
octopus Octopus minor. The long arm octopus was a species that has sexual dimorphism
that can distinguish between sex based on the presence of hectocotylus. Male reproductive
organs consisted of testis, primary spermatic duct, spermatic gland, secondary spermatic
duct, spermatophoric gland and spermatophoric sac. Histologically, the testis was testicular
tubule type and male germ cells showed a layered arrangement. The primary spermatic
duct was a tube connecting the testis and spermatic gland, and consisted with epithelial
layer and connective tissue. The spermatic gland was located between the primary and
secondary spermatic duct, and the epithelial layer was composed of epithelial cells and
mucous cells. Mucous cells reacted blue in the AB-PAS (pH 2.5) reaction and purple in
the AF-AB (pH 2.5) reaction. The secondary spermatic duct was a short tube connecting
spermatic gland and spermatophoric gland, and folds were developed in lumen. The
spermatophoric gland consisted of numerous tubular glands and secretory cells had
eosinophilic granules. The spermatophoric sac was shape of pouch, folds were developed
in lumen, and vacuolar secretory cells were present in the epithelial layer. The spermatophore
was 83.5 mm long and consisted of cap thread in anterior portion, ejaculatory apparatus
and cement body in medial portion, sperm mass in posterior portion.

Keywords: Octopus minof=tXl), Male(==%d), Reproductive organ(’4]7|2h), Sexual
dimorphism(*d & 0| &), Spermatophore(d i)
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Fig. 1. Morphology and sexual dimorphism of the long arm
octopus Octopus minor (dorsal view). A: male, B: ligula of hecto-
cotylus, C: female. Yellow colored circle: hectocotylus, L: left, ML:
mantle length, R: right, TL: total length, I-IV: arm number.
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Fig. 2. Histology of ligula of the long arm octopus Octopus minor. A: cross section, B: central region of hectocotylus, C-F: epithelial
layer (El) of hectocotylus. A, B and D: Masson's trichrome stain, C: H-E stain, E: AB-PAS (pH 2.5) reaction, F: AF-AB (pH 2.5) reaction.
Anc: axinal nerve cord, Ct: connective tissue, Ec: epithelial cell, MI: muscular layer.

K|St of7to
(oranchial heartynt ME0| UAACH, Haes 7HE SHEO| K|
RACHFig. 3A).

$710| AT HAtestis) LAH="EEH(primary spermatic
duct), X8 'd(spermatic gland), O|Xt=="8EH(secondary spermatic
duct), ®EM(spermatophoric gland) 2|1 3 (spermato-
phoric sac)2| =ME2 TG RACHFig. 3B). WAs FUMO| 7Ho
2 QT 7|2A Q| 7t Sthto| XS UX=FHaar A

rk

Fig Jrotomy o ke rprodcesyem @ e 79 0f ek @4 EE B49 HE NOOIM S ek

gland, G gil, K: kidney, Psd: primary spermatic duct, Sg: spermatic ~~ 2¥22 2 2¥ F=7=¢ & SERIC MT g2 IR

gland, Spg: spermatophoric gland, Ss: spermatophoric sac, Ssd: I} oK Tte ¢iAstE WAE I YEfZ HHE W0 LiY

secondary spermatic duct, T: testis. of 3 BEfo| BXF Foj2|7} A QICE O ARTS ALY
I YEME HPSts G2 B HEIQUCL YEMES E5HSH Y
& HERUCE YEg2 HEYS FOL HElZ LZoM=s Bx

2 &9 O bimaculoides?t O hubbsorum? X2t SLst 9 0| HEE|AUCHFig. 3B).

X|of| o 7je mFetS ZH=ChStockopf and Oppenheim, 1996;

Garcia-Flores et al, 2019). BtH QA0 F 0l /diosepius biserialls, 3. 84

L notoides, | paradoxus, I. pictet] | pygmaeus, | thailandicus=

2 o WY, 5 = 7Hel nH RS A=Chvon Byem and Klepal, SR HAe Cho MBEE TEE HM T H, H

2010). Mzt2 gf2 ZexEoz g5 0] ARACHFig. 4A, B). SAM=E
=2 Mt 7HEAIE|RE HHME, RME M E FAt =
M2 SHHEEE ERACHFg. 40). HAMZE= AP Z SOl A



15 December 2023; 8(2): 178-185

--r";' h o o
el =N

Fig. 4. Histology of testis of the long arm octopus Octopus minor. A and C: H-E stain, B: Masson's trichrome stain. Sc: spermatocyte, Sg:

spermatogonium, Sp: sperm, St: spermatid, Tt: testicular tubule.

Fig. 5. Histology of spermatic duct of the long arm octopus Octopus minor. A: cross section of spermatic duct, B and C: epithelial layer
(El) of spermatic duct. A and B: H-E stain, C: AB-PAS (pH 2.5) reaction. Ci: cilia, Ct: connective tissue, Mc: mucous cell, N: nucleus, Sm:

sperm mass.
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Fig. 6. Histology of spermatic gland of the long arm octopus
Octopus minor. A: anterior region of spermatic gland, B: central
region of spermatic gland, C: posterior region of spermatic gland.
D-G: epithelial layer (El) of spermatic gland. A-D: H-E stain, E:
Masson's trichrome stain, F: AB-PAS (pH 2.5) reaction, G: AF-AB
(pH 2.5) reaction. Ci: cilia, Ct: connective tissue, L lumen, Mc
mucous cell, N: nucleus, Sm: sperm mass.
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Fig. 7. Histology of secondary spermatic duct of the long arm octopus Octopus minor. A: cross section of secondary spermatic duct,
B-E: epithelial layer of secondary spermatic duct. A and B: H-E stain, C: Masson's trichrome stain, D: AB-PAS (pH 2.5) reaction, E: AF-AB
(pH 2.5) reaction. Ci: cilia, Fct: fibrous connective tissue, L: lumen, N: nucleus.

Fig. 8. Histology of spermatophoric gland of the long arm octopus Octopus minor. A: cross section of spermatophoric gland, B-E: tubular
gland of spermatophoric gland, F-H: cement body (Cb) of spermatophore in spermatophoric gland, I-K: sperm mass (Sm) of spermato-
phore in spermatophoric gland. A, B, F and I: H-E stain, C, G and J: Masson's trichrome stain, D, H and K: AB-PAS (pH 2.5) reaction, E:
AF-AB (pH 2.5) reaction. Ci: cilia, Ct: connective tissue, It: inner tunic, L: lumen, Mt: middle tunic, N: nucleus, Ot: outer tunic, Scg:
secretory granules.
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Fig. 9. Histology of spermatophoric sac of the long arm octopus
Octopus minor. A: cross section of spermatophoric sac, B, C and
D: epithelial layer of spermatophoric sac. A and B: H-E stain, C:
Masson's trichrome stain, D: AB-PAS (pH 2.5) reaction. Ci: cilia, Fct:
fibrous connective tissue, Scc: secretory cell, Sph: spermatophore.
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Fig. 10. Morphology (A) and histology (B-G) of spermatophore of the long arm octopus Octopus minor. B-D: cement body (Cb) of
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