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Notes on ovarian histology of a harbor seal, Phoca largha,
stranded on the beach at Izumozaki, Niigata Prefecture, Sea of Japan

Yoshiharu Honma?!, Daisuke Koca!, Tatsuo UsHIkI', Akira Aoyaci® and Junji Sninno?

Abstract

The reproductive organs of a young female harbor seal, Phoca largha (Pallas), 1.2m length,
stranded on the sandy beach at [zumozaki, Niigata Prefecture, Sea of Japan, were examined
histologically. The ovaries, 20 and 25mm in length, comprised mostly primordial and primary
follicles, rarely secondary follicles, being in an immature developmental stage. Several autonomic
ganglia were found in the mass of interstitial tissues buried in collagenous connective tissue, and

surrounded by the thick muscle of the vagina.
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Introduction

On February 18, 2006, a young female harbor
seal, Phoca largha (Pallas, 1811), was stranded on
the sandy beach at lzumozaki, a coastal fishing
port located on the central part of Niigata Prefec-
ture, Sea of Japan. Although initially buried, the
specimen was exhumed shortly after by A.A. and
J.S., who later removed the visceral organs for
preservation and subsequent histological exami-
nation. The reproductive organs are described
here, since histological accounts of mature harbor
seals stranded on the coast of the Sea of Japan are
limited to a single young male with heavy car-
cinomas (Honma et al., 2000a,b), the female speci-
men could provide valuable additional informa-
tion on the gonadal conditions of marine pin-

nipeds.

Material and Methods

A young, beach stranded harbor seal, 1.2m in
total length and 3lkg in body weight, was
removed from Izumozaki (Fig. 1) to the Niigata
City Aquarium, where it was diagnosed as having
been pneumonia. After initially preservation in 10
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Fig. 1. A young female harbor seal, Phoca laigha,
1.2m length, stranded on the beach at Izum-
ozaki, Niigata Prefecture, Sea of Japan, photo
taken February 18, 2006.
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% formalin, the ovaries and associated organs
were measured and refixed in Bouin's solution to
improve staining properties. Several blocks were
subsequently dissected, dehydrated in an alcohol
series and further cleaned in xylol. Following
embedding in paraffin, they were cut at 5um
thickness, and stained chiefly with hematoxylin-
eosin (HE) double-stain and Masson-Goldner
trichrome associated with aldehyde fuchshin
(MG- AF), for observation under a light micro-
scope (Leitz Orthoplan).

Results

Gross anatomy

The ovaries attached to slender bicornuate
uteri and the flat rectangular vagina were the
form of a thin bean-like disc and lacking any
prominent projections from the corpora luteum
and albicans (Fig. 2). However, a streak (re-
presenting a blood vessel, arrow) ran from the
apex to the bottom. The left lobe was 20mm in
length, 12mm in width, 6mm in thickness and 1.3g
in weight, the right lobe being 25mm, 20mm,
10mm and 1.8g, respectively. The border between
the funnel and oviduct was difficult to determine.
Accordingly, accurate measurement of the length
of both organs was not possible. However, uter-
ine horn lengths and diameters were ca. 8.5mm

Fig. 2. Diagrammatic illustration of the disposition
of the urinogenital organs of a female harbor
seal stranded on the beach at Izumozaki Port
near Niigata. o. ovary; od. oviduct; u. uterus;
ub. urinary bladder; v. vagina; ovary: view of
right (R) and left (L) sides.

and ca. 5.0mm, respectively. The urine-inflated
urinary bladder was ellipsoid, being 40mm in
length. 40mm in width and 35mm in depth.
Microscopy

The ovary was covered with thin mesothelium
(germinal epithelium) consisting of cuboidal cells
(Plate 1, 1). Adjacent to the mesothelium, the
tunica albuginea comprised dense connective tis-

'sue, whereas most of the ovary was composed of

interstitial tissue. The medullary region of the
latter included an abundance of spiral arteries
(Plate 1, 2). Thick muscular arteries with mem-
brana elastica interna and externa were seldom
encountered (Plate 1, 3).

A small number of primordial follicles, includ-
ing a few of early stage, were noted in the periph-
eral cortical portion of the ovary. These follicles
were surrounded. by several follicular epithelial
cells, each containing a prominent nucleolus, in a
strongly flattened state (Plate 1, 4). Small early
primordial follicles were alsq‘ gathered into small
masses and scattered throughout the interstitial
tissue. '

Ina slightly deeper zone, the primary follicles
were surrounded by follicular epithelium consist-
ing of cubic cells (Plate 2, 1). Oocytes in this
developmental stage had an ovoid nucleus com-
prising granular chromatin. Near the medullary
zone, several secondary follicles surrounded by
two or more (multi-) layered epithelial cells were
apparent (Plate 2, 2). However, no typicai
vesicular follicles prior to the mature Graafian
follicle stégc (characterized by a distinct zona
pellucida and follicular cavity) were recognized
in the section (Plate 2, 3). Very rarely, atretic
follicles with disarranged epithelia (=granulosa)
containing a colloidal substance were encounter-
ed (Plate 2, 4).

The uterine glands were constructed from
short, simple tubular structures consisting of
cuboidal cell epithelium (Plate 3, 1). The cell
nucleus contained light cytoplasm with a distinct
nucleolus. However, no AF-positive material
was demonstrated.

The vaginal wall margins were covered with
mucosae consisting of pseudostratified epithelial
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Fig. 1. Part of the ovarian cortex showing mesothelium (arrow) and several primary follicles (arrow head).
Masson-Goldner associated with aldehyde fuchsin stain (MG-AF). Scale bar 25xm.

Fig. 2. Spiral arteries (s) in the medullary portion of the ovary. Hematoxylin-eosin stain (HE). Scale bar 25zm.

Fig. 3. A muscular artery in the medullary portion. m. membrana elastica intern; s. smooth muscle; tm. tunica
mediana; te. tunica externa. MG-AF. Scale bar 25zm.

Fig. 4, Several primordial follicles (arrow head) surrounded by a single layer of discontinuous flat epithelium.
Note pale nucleus containing a distinct nucleolus (arrow). MG-AF. Scale bar 25um.
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Plate 2

Fig. 1. Primary follicle surrounded by a single layer of continuous epithelium consisting of cuboidal cells. HE.
Scale bar 25¢m.

Fig. 2. Secondary follicle surrounded by multilayered epithelial cells. HHE. Scale bar 25zm.

Fig. 3. Early stage of vesicular follicle prior to mature Graafian follicle stage. Note no zona pellucida and
follicular cavity. MG-AF. Scale bar 25zm.

Fig. 4. Early phase of atretic follicle showing disarranged epithelia. Note AF-positive colloidal substance
(arrow). MG-AF. Scale bar 25um.
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Plate 3

Fig. 1. Short tubular uterine glands consisting of cuboidal cells (arrow). Note no AF-positive material. MG-AF.
Scale bar 25xm.

Fig. 2, Part of the vaginal wall showing pseudostratified mucosae (arrow). Note very few exfoliated epithelial
cells and blood cells, MG-AF. Scale bar 25xm.

Fig. 3. Several autonomic ganglion cells in the stromal tissue of the vaginal wall. Note satellite cells (arrow).
MG-AF. Scale bar 25um.

Fig. 4. Several unmyelinated axons (nerve fibers=stalks) (arrow head) in the stromal tissue of the vaginal wall.
MG-AF. Scale bar 25xm.
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cells. Very few free exfoliated cells from such
mucosae or blood cells were recognized (Plate 3,
2).

A noteworthy finding were masses of un-
myelinated ganglia in the vaginal stroma. Giant
neural cells (=bodies) and neuropiles of naked
nerve fibers were intermingled with stromal (=
interstitial) tissue (Plate 3, 3-4). The neuronal
bodies, each with a large pale nucleus and promi-
nent nucleoli, were surrounded and supported by
small darkly-stained satellite (=mantle) cells of
supporting nature. The neural cell body neuro-
plasm was rich, being smooth and homogeneous.
The ganglia were determined to be both auto-
nomic and intraneural (=motor ganglia). Near
the ganglial masses, rich vascular canals were
seen. '

Discussion

Opportunities to examine the organ histology of
stranded pinnipeds along the Sea of Japan coast
are very few, only observations on the testis,
signet-cell carcinoma of stomach and an
adenocarcinoma in the gastric lymph nodes of a
young harbor seal, Phoca largha having been
reported so far (Honma et al., 2000a,b). How-
ever, comparatively many accounts dealing with
histological changes in the reproductive organs of
pinnipeds in relation to their reproductive cycles
have been reported from elsewhere (Harrison et
al., 1952; Harriosn, 1960; Craig, 1964; Amoroso et
al., 1965; Simpson and Gardner, 1972; Mossman
and Duke, 1973; Ouellette and Ronald, 1985).

Follicular developmental stages found in the
present specimen (primordial and primary
oocytes) indicating its young age, being supported
by the lack of vesicular follicles prior to Graafian
follicle development or Graafian follicles.

An excellent account on the ovarian histology
of comparatively large numbers of three species
of pinnipeds, Phoca vitulina, Halichoerus grypus
and Zalophus californianus, was given by Amor-
oso et al. (1965). They described in detail the
ovarian tissues of individuals from fetal to adult
ages, and further noted a few oocytes enveloped

in primordial granulosa cells near the tunica
albuginea of pap specimens. Simpson and Gard-
ner (1972) reported, similarly, the condition also
found during the present examination. In contrast
to pinniped ovaries, a comparatively large num-
ber of oocytes have been recognized in the cor-
tical surface of cetacean ovaries (Honma et al.,
1999, 2000c, 2002, 2004, 2005, 2006), although not
mentioned in an earlier review article by Moss-
man and Duke (1973).

Using light microscopy and scanning electron
microscopy, Ouellette and Ronald (1985) pro-
vided a detailed description of the reproductive
tracts of two seals (Halichoerus grypus and
Phooca groenlandica) during pregnancy, post par-
turition and estrus, but provided no treatment of
early stage cocytes. On the other hand, Gardiner
et al. (1999), reported endocrine activities of the
harbor seal (Phoca vitulina) with special regard
to season and sexual maturity. Since our observa-
tions on the histology of marine mammals have
been limited to a small number of stranded post-
mortem individuals, examination of further speci-
mens is necessary, as noted by Siebert et al.
(2001) and Jauniaux et al. (2002). Attention
should also be given to endocrine aspects.
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