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In the present paper, the ovaries of two other cetacean 

Abstract : The ovaries of a minke whale (Balaenoptera species, recently stranded on the coast of Niigata District, 

acutorostrata) and Risso’s dolphin (Grampus griseus) were were examined histologically. 

studied histologically to determine the maturity and activity 

of the oocytes and associated structures. The minke whale, 

562 cm in the total length (TL) with ovaries of 11.2 and 

12.0 cm in length, was washed up on the coast of lshiji, 

Nishiyama-machi, Niigata Prefecture, and the Risso、
dolphin, 269 cm TL with ovaries of 4.5 and 5.0 cm, near the 

mouth of Miomote River, Murakami City, Niigata 

Prefecture. With the exception of one lobe in Risso's 

dolphin, which had an unusual projection comprising 

connective tissue only, the ovaries of both specimens had 

smooth dorsal and ventral surfaces. Histological examination 

revealed that most of the oocytes had reached the primary or 

secondary follicle stages. However, Graafian follicles were 

seldom detected, and corpora lutea and albicantia tissues not 

at all. Numerous atretic follicles in various degenerative 

stages were apparent. The overall picture, together with 

macroscopic observations, was of young immature animals. 

In previous papers, the histological characteristics of the 

ovaries of thr巴巴 Pacificwhite-sided dolphins, lagenorhynchus 

obliquidens, stranded on the coast of Niigata Prefecture, S巴a

of Japan (Honma et al., 1999b ), and the ovaries and testes of 

9 individuals of 4 c巴taceanand pinniped species, stranded on 

the coast of Niigata and Toyama Prefectur巴s(Honma et al., 

I 999a), have been reported. 

According to these reports, the gonads of the animals 

examined were immature (Lagenorhynchus and Phoca), or in 

a postreproductive (spent) state (Mesoplodon and Phocoena). 

Although the reason for th巴 lackof strand巴danimals at full 

Materials and Methods 

On 27 January, 1999, a relatively small minke whale 

(Balaenoptera acutorostrata ), 562 cm in total length (TL), 

which had been dead for some days, was washed up on 

Ishiji Beach, Nishiyama-machi, located nearly midway along 

the Sea of Japan coast of Niigata Prefecture. Although the 

corpse was transported to the National Science Museum 

(Tokyo), the ovaries (here referred to as A and B) were 

preserved in IO % formalin and supplied to the authors for 

histological examination. 

On 14 October, 1998, a Risso’s dolphin (Grampus 

griseus), 269cm TL and 165kg in body weight, was stranded 

near the mouth of Miomote River, northern part of Niigata 

Prefecture. The still alive animal was quにklytransported to 

the Niigata Aquarium and its recovery attempted. However, 

the dolphin died from pneumonia on the following day. The 

ovaries (referred to as C and D) and associated reproductive 

organs (E to H) were then removed and preserved in 10 % 

formalin. 

To determine the sexual maturity of the two cetaceans, the 

ovaries and associated organs were refixed in Bouin's 

solution and, after the ovaries were measured, 4 portion from 

each lobe dehydrated through a graded alcohol series, 

embedded in paraffin and cut at 10-121.lm thickness. The 

sections were stained with Meyer's hematoxyl昨 eosin(HE) 

double stain, and aldehyde fuchsin (AF)-Masson-Goldner 

(MG) tetrachrome stain (to demonstrate mucoid substances), 

and examined under a light microscope (Orthoplan, Leitz). 
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Observations 

Macroscopy 

Over all dimensions of the minke whale ovaries were : A, 

12.5×2.8×1.0 (cm), and B, 11.2 x 2.5 x 1.5 (cm), each 

lobe being巴longateand slightly bent. Both the dorsal and 

ventral surfaces were smooth, although the margin of巴ach

lobe had attached mesosalpinx (supporting peritoneal fold) 

and uterine tissues. 

Diemensions of the Risso’s dolphin ovaries were : C, 5.0 

× 1.8 (cm), and D, 4.5 x 1.5 (cm). A prominent swelling, 

2.0 cm in height and located near the blunt end of lobe C, 

consisted of connective tissue only. Lobe D had a broad 

spindle-like shape (Textfig. 1 ). 

View巴dexternally without magnification, identifiation of 

any notable Graafian follicles, protuberances of corpora lutea 

or albicans, and craters indicating recent ruptured follicles on 

the ovaries was not able to see (Textfig. 1). 

Microscopy 

Minke whale : Due to postmortem degeneration, the 

histological sections were less than ideal. The ovaries were 

covered with thin mesothelium (so・called germinal 

ep凶 elium) comprising many small spaces, which were 

possibly remnants of mesothelial cells. 

In the cortical layers of both ovaries, many primodial and 

primary follicles were embedded in the stromatous tissues of 

fibroblast-like cells. The primary follicle consisted of 

undi妊erentiated follicular epithelium comprising a low 

number of cuboidal to low columnar cells with a 

centrally-shifted nucleus, and condensed ooplasm (Fig.I). In 

a paramedial section, several epithelial cells with 

comparatively large amounts of pale cytoplasm were seen. 

Distinct chromatin and a nucleolus were observed in the 

round or ovoid nucleus. Some oocytes, however, had reached 

the Graafian (or vesicular) follicle stage, having a strongly 

AF (or eosinophil)-positive zona pellucida, cytoplasm with a 

network structure and a nucleus containing several nucleoli 

(Figみ.The ma培inof the z. pellucida was surrounded by 

the z. granulosa, consisting of ovoid cells with a relatively 

rich cytoplasm, being weakly acidophilic and granular in 

nature. The round nucleus had a distinct nucleolus and 

several areas of choromatin. The follicular lumen had a 

net-like architecture with an AF-positive, coarsely granular 

appearance. Th巴follicularmembrane was composed of theca 

interna and t. externa, the cells of the former having 

translucent (vacant) cytoplasm and a deeply and 

homo gen巴ously-stainednucleus, wh巴reasthe latter c;omprised 

collagenous fibers and fibrocytes (Fig.3). 

Atretic follicles derived from the primary and Graafian 

follicles were sporadically detected. It was noted that a few 

small co中oraalbicantia-like bodies in the fibrous tissues (= 

pearl formation) had resulted very probably from a rapid 

degeneration of atretic Graafian follicles. 

Risso's dolphin : Both ovaries indicated a similar picture, the 

histological condition of both being better than that in the 

minke whale. The ovary was surrounded by a very thin 

mesothelium comprising low columnar cells, and a fibrous 

tunica albuginea. 

Relativ巴lynumerous primodial and primary follicles were 

scattered in the cortical lay巴rof the fibrous tissues (Fig.4 ). 

The spherical primodial follicle contained a round, pale 

nucleus with a prominent nucleolus. The follicular 

epithelium was flat, several depressed nuclei being apparent 

in a circumferential disposition (Fig.5). A small number of 

yolk granules and fat droplets were present in the cytoplasm 

(=ooplasm). 

On the other hand, the primary follicle was surrounded by 

cuboid epithelial cells, each containing granular cytoplasm 

and a nucleus displac巴dtowards one side of the cell (Fig.5). 

Atretic follicles were also encountered near those 

normally-developing. For example, one atretic oocyte 

contained AF-positive ooplasm with a foamy appearance, 

together with pale spherule-like corpuscles surrounding an 

intricate nucleus (Fig.6). 

Consecutive segments of variously-sized coiled arteries 

were found throughout the medullary portion (Fig.7). Many 

thin veins and muscular arteries were also encountered in 

interstitial medullary tissues. Graafian follicles were seldom 

detected, as in the minke whale. 

Several small bodies, stained weakly with light green and 

comprising AF-positive labyrinthine waste-thr巴ads(=pearl 

formation), were only rarely detected, structures appearing as 

co中oraalbicantia-Iike bodies. 

百 eoviduct and uterus (E-H) associated with the Risso's 

dolphin ovaries had fortunately been kept attached for the 

present examination. The oviduct (= fallopian tube) was 

constructed from, in turn, superficial serous membrane, loose 

connective tissue, muscularis, delicate lamina propria and 

int巾 ati昭 ciliatedepithelia (mucosae) (Fig.8). The I. propria 

comprised swollen cells with long ovoid nuclei. However, 

the cytoplasm and nucleoplasm had barely reacted with th巴

stains used. The ciliated epithelial cells were low columnar 

with ovoid nuclei. Occasionally, the cilia comprised a brush 
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border, entangled with secretory substance. Secretory cells, 

wedge or pyramidal in shape and deeply stained with 

hematoxylin, were aligned so as to project their eosinophilic 

apices into the lumen (ampulla) (Fig.8). 

The mucosal epithelium was lined with I. propria, the 

lumen app巴arance being markedly irregular owing to 

extensiv巴foldingof the mucosa. 

Sections of the ampullar portion disclosed many small 

alveolar structures with the appearance of glandular tissue 

(Fig.9). These were surrounded by the muscularis layer, 

comprising vessels, stratum spongiosum and s. compactum. 

The s. spongiosum, consisting of light cells with little 

cytoplasm but a distinct nucleolus, were embedded in th巴

loose connective tissue. The serrat巳dserous membrane of th巴

ligament, which connected the ovary and oviduct, showed an 

AF-positive reaction. 

In the uterine tube, interposed between th巴 fallopiantube 

and vagina, segments of numerous uterine glands wer巴 found

beneath the mouth of the uterine gland (Fig.IO). Folding of 

the mucosal epithelium, consisting of cuboid to columnar 

cells, was less marked. The cytoplasm of each cell was 

finely granular, the ovoid nucleus including a single oval 

nucleolus. The base of the epithelium was surrounded by 

collagenous fibers comprising many capillaries and blood 

co中uscles.

The uterine gland, round to ovoid in shape, also comprised 

cuboidal to columnar cells with long ovoid nuclei, stained 

deeply with hematoxylin or ponceau de xylidine. The 

cytoplasm showed a strong affinity for eosin or light green. 

The basal margin of the alveolus was strongly ind巴nted,

whereas the apical surface facing the relatively narrow lumen 

of the alveolus was lightly indented (Fig.IO). 

On th巴 otherhand, in the cervical region (isthmus of the 

uterus), a comparatively large amount of smooth muscle 

layer巴xistedin the loose s. spongiosum, with many muscle 

arteries apparent (Fig.11 ). Large masses of uterine glands 

located beneath the muscular layer were buried in the s. 

spongiosum. Under these, the folded mucosa directed to the 

cervix was encountered (Fig.12). 

Discussion 

The gross anatomy of the bursa ovarica in beaked whales 

has been described by Rankin (1961). However, histological 

studies on cetacean ovaries remain meagre, in spite of many 

opportunities to obtain and examine gonad samples during 

whaling activities and from aquarium-held specimens 

I (Ohsurr 1964 ; Locky巴r, 1987). N巴vertheless, Mossmar 

and Duk巴（1973),who reviewd and summariz巴d ovarian 

histology of cetaceans, mentioned that the ovaries of two 

suborders, toothed (Odontoceti)and baleen (Mysticeti) whales 

are alike. In accordance with this interpretation, very similar 

cytological and histological conditions hav巴 beendescribed 

by a number of investigators ov巴rthe years, including 

Dempsey and W凶locki(1941) and Chittleborough (1954) 

(humpback whale), Jacobson (1941) (blu巴 whale),Marsh and 

Kasuya (1984) (short-finned pilot whal巴），Best (1967) (sperm 

whale), Claver巴tal. (1992) (Peal巴’sdolphin吋 Matthews

(1948) (balaenopt巴ridwhales), Honma (1994) and Honma 

and Yamada (1995) (Stejneg巴内 beakedwhale), and Honma 

et al, (1999a,b) (Pacific wh巾－sideddolphins). The present 

examination on minke whale (Mysticeti) and Risso’s dolphin 

(Odontoceti), confirmed, as far as could be determined, their 

overall similarity to the above. 

Although the results of th巴 presentstudy were hamp巴red

by the early degenerative condition of the minke whale, both 

specimens were diagnosed as immature, from both 

macroscopic and microscopic examination, there being an 

absence of both co中ora lutea and albicantia tissues, in 

addition to the absence of well-developed Graafian follicles. 

The present examination revealed the histological structure 

of the fallopian tube and associated uterine tube (cervix). 

However, the uterine glands and adjacent folded mucosa 

were indicative of a quiscent state without any proliferative 

phase or active secretory indications in the inner layer (= 

endometrium), including the glands, as described by 

Matthews (1948) (for balaenopterid whales) and Harrison 

(1949) (for Ca'aing whale = Globiocephala). It is clearly 

apparent that uterine histological strucure is essentially 

similar in marine mammals, the present findings having 

much in common with those for pinnip巴ds, r巴portedby 

Harrison et al. (1952), Harrison (1960), Pearson and Enders 

(1951) and others. 

Although, the present examination again failed to detect 

sexually-active reproductive organs among beach-stranded 

cetaceans, their stranding records corroborated the stranding 

trends of cetaceans along the Niigata District portion of the 

Sea of Japan coast (Honma, 1990, 1994 ; Honma and 

Yamada, 1995 ; Honma et.al., 1999a, b). 
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Plate 1 

Fig.l. Primary oocyte from a minke whale, surrounded by a 

single layer of low columnar follicular epithelium. 

Hematoxylin-eosin (HE) stain.×400 

Fig.2. Part of a Graafian follicle from a minke whale, 

showing an oocyte surround巳dby zona pellucida (p) and 

granulosa cells (g). HE.×400 

Fig.3. Part of a Graafian follicle from a minke whale, 

showing granules of the follicular lumen, theca interna (i) 

and t. externa （巴） cells. HE. x 400 

Fig.4. Section from the ovarian cortex from a Risso's 

dolphin, showing stromal tissue (s), and early stage 

(primary) oocytes(o). HE. x 100 

Fig.5. Two types (primodial and primary) of follicles from a 

Risso’s dolphin, the former surrounded by a flat 

epithelium and the latter by cuboidal epithelium. HE. 

x 400 

Fig.6. Atretic follicles from a Risso's dolphin, containing 

liquefied material. HE.×400 
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Plate 2 

Fig.7. Coiled arteries in the medullary portion of a Risso's 

dolphin ovary. Aldehyde fuchsin (AF）ーMasson-Goldner

(MG) tetrachrome stain.×400 

Fig.8. Part of the oviduct from a Risso's dolphin, showing 

intricating epithelia (mucosa) (mucosa comprising low 

columnar ciliated cells). HE.×400 

Fig.9. Alveolar structures in the ampullar portion of the 

oviduct from a Risso’s dolphin. HE. x 400 

Fig.10. Section of uterine glands from a Risso's dolphin, the 

margin of each gland being indented. HE.×400 

Fig.11. Muscle arteries (a) in the cervical region of the 

uterus from a Risso's dolphin (several uterine glands also 

sectioned). HE.×400 

Fig.12. Section of the cervical region of the uterus from a 

Risso's dolphin, showing the folded mucosa directed to the 

cervix (arrow). HE.×400 
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新潟海岸（日本海）へ漂着したミンクとハナゴンドウの卵巣組織

本間義治 I）・牛木辰男 I）・武田政衛 I）・進藤順治2)

I)新潟大学医学部第三解剖学教室〒9518510新潟市旭町1751 

2）新潟市水族館 〒9518101新潟市西船見町5932445 

1999年 1月27日に、新潟県刈羽郡西山町石地海岸へ漂着死したミンク（コイワシ）クジラ （Balaenopteraacutorostrata) 

（全長562cm）と、 1998年10月14日に、新潟県村上市三面川河口付近へ生きたまま漂着したハナゴンドウ （Grampus

griseus) （全長269cm）の卵巣を、組織学的に観察し、成熟度を確かめてみた。ハナゴンドウは、新潟市水族館へ運び、

回復を図ったが、 翌日死亡した。卵巣重量は計測できなかったが、ミンク卵巣長径は112～125mm、短径は25～28mm、

ハナゴンドウの卵巣長径は45～50mm、短径は15～18mmであった。肉眼観察では、各卵巣葉はいずれも背腹両面共に円

滑で、発達した卵胞の隆起や自体・黄体は認められず、未成熟状態のものと推定された。ハナゴンドウのC葉には、

結合組織塊より成る円盤状隆起が付着していた。顕微鏡観察では、いずれの卵巣葉も皮質部は原始および一次卵胞で

占められ、 二次卵胞は少なく、グラーフ卵胞はまれに認められたにすぎない。いずれの発育段階の卵胞も、閉鎖退行

状態に陥っているものがみられた。黄体や自体は全く観察されず、排卵の兆候もなく、両種ともに未成熟体とみなさ

れた。
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