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Abstract : Following histological analysis, a piece of bone 

jammed in the intake pipe of a jetfoil (rapid-transit 

hydrofoil) which had struck an unknown object, was 

identified as part of a rib of a marine mammal, probably a 

small幽 sizedspecies of odontoceti. 

A young male Pacific white-sided dolphin stranded on the 

coast of Kashiwazaki, near Niigata, had a quiescent thyroid 

gland condition, although the histological architecture 

revealed considerable postmo目emdissociation of glandular 

tissues. In addition, the seminiferous tubules of the specimen 

were occupied by numerous A-type spermatogonia and a 

few only 8-type spermatogonia. No clearly-defined internal 

cavities were detected in the tubules. 

A young male harbor seal (with a signet ring cell 

carcinoma in the stomach and lymphoid adenocarcinoma) 

was stranded on the coast of Kurobe City, Toyama Bay. Its 

testis, containing both A-and B勾pespermatogonia, in 

addition to a few primary speηnatocytes, were immature, the 

oval seminiferous tubules having no well-defined internal 

cavities. Moreover, the interstitial (Leydig) cells were in an 

undifferentiated state. 

1. Possible cetacean rib sucked into a jetfoil intake 

pipe 

Incidences of Sado Line jetfoil (rapid-transit hydrofoil) 

collisions with determined and undetermined o吋ects in 

waters aφacent to Niigata, Sea of Japan, have been reported 

and summarized elsewhere (Honma et al., I 997, I 999a,c ). 

Briefly mentioned in an earlier report, on 8 March I 998, 

shortly after the jetfoil”Tsubasa”（wing) departed from Port 

Ryotsu, Sado Island, for Port Niigata, a moderate collision 

occurred in Sado Strait (at point 3.1), resulting in the 

blockage of an intake pipe and, consequently, reduced 

maneuverability and speed of the craft. 

Immediately after arrival in Port Niigata, divers checked 

the intake pipe, finding a pieces of fragmented viscera and 

bone of an unknown animal. By cou口esyof the Sado Line 

Company, a bone fragment initially identified as part of a 

rib, was offered to the senior author for examination, in 

order to determine the identity of the species. The entire 

fragment was fixed in I 0% formol. 

The white colored bone was sl巴nder, having the 

appearance of a slightly bent bar (ca. 125mm long and 8 

9mm wide; angle of bent I O。）.One side of what appeared 

to be the attachment point to a vertebra showed a complex 

fracture. 

For decalcification, several tiny pieces were removed and 

immersed in formic acid for one we巴k.Subsequently, they 

were dehydrated through a graded alcohol series, embedded 

in paraffin and cut serially at 12μm thickness. The sections 

were stained with Mayer’s hematoxylin-eosin (H.E) double 

stain for examination under a light microscope (Orthoplan, 

Leitz). 

A section of the bone, consisting of outer cortical and 

inner trabecular layers, was characterised by an extensive, 

variously sized Haversian system (osteon), comprising 

interstitial bone lamellae and spongy bones. Each Haversian 

system was surrounded by concentric layers of lamellar 

bone, which contained several lacunae including osteocytes 

and Volkmann's canals (Fig. I a). In one Haversian canal 

capillary fragments were seen (Fig.lb). The inner zone was 

occupied by projected trabecular or spongy bone, which 

appeared as bridges between the cortical regions. 

Reports dealing with the histology of cetacean bones are 

very meager (Simpson and Gardner, 1972; Honma et al., 

1997, l 999c ). Illustrations and descriptions presented here 

are similar to those in Honma et al. (1997,1999c). 

Accordingly, the present specimen seemed to be a bone 

合agment(very probably a piece of rib) of a small cetacean, 

such as a small toothed whale (Odontoceti). 

However, the precise point at which this marine mammal 

was struck by the jetfoil remains uncertain, although it is 

likely to have been the upper half of the body, as indicated 

above. 
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2. Inactive thyroid gland in a Pacific white-sided 

dolphin 

On 4 May, 1998, a male Pacific white-sided dolphin, 

Lagenorhynchus obliquidens, was stranded on the coast near 

Cape Shiiya, Kahiwazaki City, about IOOkm west of 

Niigata. Several internal organs removed合omthis animal 

were immersed in I 0% formol and deposited at Niigata City 

Aquarium. The thyroid gland and testis were subsequently 

offered to the senior author for histological examination. 

In spit巴 ofextensive postmortem dissociation of tissue, in 

pa口icular the epithelial cells, the thyroid gland was 

examined after beeing refixed in Bouin’s solution. Several 

pieces of gland were routinely sectioned, and stained by HE 

and aldehyde-fuchshin (AF)-Masson-Goldner (MG) 

tetrachrome stains for selective demonstration of mucoid 

( 1972), Aubin and Geraci ( 1989) and Aubin et al. ( 1996). In 

Japan, Hayakawa ( 1998) and Hayakawa et al. ( 1998, 1999) 

reported macroscopic and microscopic examination of 

thyroid glands and associated epithelial glands of several 

species of dolphins and pinnipeds held in public and privat巴

aquaria. Nevertheless, the findings presented here are 

considered significant for the comparison of normal 

breeding and stranding conditions. In fact, further studies 

are necessary for白11clarification of thyroid activities in 

non-captive marine mammals. 

3. Immature testis of a Pacific white-sided dolphin 

Although the testicular histology of the present 

Lagenorhynchus specimen has been repo口ed briefly 

elsewhere (Honma, et al., 1999b ), a more detailed 

and connective tissue elements. description is given here. 

Sections of the Lagenorhynchus thyroid showed The testis surface was surrounded by mesothelium 

considerabl巴 changesin both cytological and histological 

structure. Almost all of the follicles had collapsed and 

degenerated, only a very few ( 120一l60μm in diameter), 

maintaining comparatively normal architecture (Fig.2a). The 

latter follicles were surrounded by ovoid epithelium, 

consisting of cuboid cells. The lumen was broad and 

occupied by smooth rich colloid stained moderately with 

eosin or AF. Each epithelial cell had a round basal or 

central nucleus. However, the cells contained very small 

amounts of cytoplasm (Fig.2b). 

On the other hand, the epithelial constituents were 

difficult to see in the degenerated follicles (ca.200μm), 

although segmented or isolated epithelial cells with pycnotic 

nuclei had migrated and become scattered within the lumen 

(Fig.2a,b ). Each lumen contained a colloidal substance 

stained weakly by eosin or AF. 

In and/or near the periphery of the follicular lumina, 

many variously-sized vacuoles were found. In addition, 

colloidal spherules and platelets were concentrated in som巴

follicles. Large-sized vesicles including coarse granules 

were seldom detect巴d.A greater extent of degeneration and 

decomposition of follicles had occurred near the cortical 

portion of the gland than in the medullary portion. 

Only a small amount of connective tissue elements were 

recognized, the Lagenorhynchus thyroid comprising mainly 

a compact architecture, of dense follicles, the condition of 

which indicated an inactive (quiescent) state. 

Reports dealing with thyroid histology and physiology of 

marine mammals are many: for example, Jacobsen (1941 ), 

Harrison et al. (1962), Amoroso et al. ( 1965), Harrison 

(1969), Young and Harrison ( 1969), Harrison and Young 

( 1970), Ridgway and Patton (1971 ), Simpson and Gardner 

(so-called germinal epithelium) and tunica albuginea. The 

connective tissue laminae, namely, the testicular septa 

derived from the albuginea, had formed many testicular 

tubules, each testicular tubule containing several lobules. 

Each of the latter was composed of a low density of ovoid 

or comma-shaped seminiferous tubules, 56-60μm in 

diameter, and a comparatively large amount of connective 

tissue elements. Most of the seminiferous tubular cells were 

A勾 pe spermatogonia, interspersed with a few 8-type 

spermatogonia (Fig.3a,b). Each A-type spermatogonium had 

a basally-shi食edovoid nucleus, which stained deeply with 

hematoxylin or orange G, in association with 

azocarminophil chromatins and a nucleolus (Fig.3a,b). 

Each 8-type spermatogonium was large and rich in pale 

colored cytoplasm (Fig.3a,b). A few, clustered 

undifferentiated Leydig (interstitial) cells were found in the 

connective tissue. Each Leydig cell had a small round 

nucleus and pale cytoplasm. 

Muscular arteries, veins containing round blood cells and 

several segments of efferent ductules consisting of columnar 

cells were occasionally seen. Each columnar cell had a 

basally-shi白ednucleus, long ovoid in shape, with several 

nucleoli. However, the lumen of each duct was comparatively 

narrow. 

The deferent duct, consisting of mucus epithelium, was 

surrqunded by thick smooth muscle, comprising three layers, 

inner-, middle-, and external ring muscles. A single layer of 

epithelium showed intricate folding. Nucleic debris, stained 

deeply with hematoxylin and/or azocarmine were scattered 

in the lumen. Many small veins were seen near the deferent 

duct. 

The above evidence, in particular the constituents of the 
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seminiferous tubules, indicated the test is to be immature 

(i.e. a young animal). 

Several histological studies on various spermatogenetic 

cells of testis taken from marine mammals stranded on the 

coasts of Niigata (including Sado Island) and Toyama 

Prefectures (facing the Sea of Japan) have been previously 

reported (Honma, et al., 1992; Honma, et al., 1999b ). 

4. Immature testis of a common harbor seal with 

heavy carcinomas 

As reported elsewhere (Honma, et al., 2000), a young 

emaciated common harbor seal, Phoca largha, was stranded 

on the coast of Toyama Bay, on 3 March, 1998. Since only 

a pa口ofthe testis was available to us (by cou目esyof the 

collector), the size and weight of this specimen are 

unknown. Ovoid or comma-shaped seminiferous tubules, 

120-160μm in diameter, were surrounded successively by a 

basement membrane and connective tissue bundle containing 

fibrocytes. The seminiferous tubules characteristically lacked 

a well-defined internal cavity. 

A relatively large number of A-type spermatogonia were 

present near the tubule wall (Fig.4a). Long ovoid nuclei in 

the A-type cells were densely occupied by fine granular 

chromatin (Fig.4b ). On the other hand, larger-sized B-type 

spermatogonia, were found only sporadically, toward the 

central portion of the tubular lumen. The latter each had a 

round nucleus with a distinct nucleolus (Fig.4b). 

Near the c巴ntralportion of each tubule, only a few 

primaiγspermatocytes were observed. It was noted that the 

nucleus contained many chromatin grains, representing the 

chromosomes (Fig.4b). Sertoli cells, each with a long, pale 

colored ovoid nucleus, were seldom detected among and/or 

attached to the spermatogonia (Fig.4b,c). 

Undifferentiated Leydig (interstitial) cells, gathered in 

small clusters, were found in the connective tissue elements 

among the. seminiferous tubules. The cytoplasm of the 

Leydig cells was acidophilic in nature (Fig.4b). Segments of 

arteries and veins were also seen in the connective tissues. 

The above histological findings indicated the animal to 

have been young and immature. As also mentioned abov巴

for the Pacific white-sided dolphin, a lack of clearly-defined 

interηal cavities in the seminiferous tubules and the 

existence of very few primary spermatocytes (which seemed 

to represent the most advanced stage of spermatogenesis in 

the specimen) support the above interpretation. 

Testicular histological studies of marine mammals has 

been reported by, for example, Jacobsen (1941, on 

Balaenopterαmusculus), Harrison et al. (1952, on Phoca 

vitulina), Harrison ( 1960, on Phoca vitulinα）， Simpson and 

Gardner ( 1972, review paper on several species of cetaceans 

and pinnipeds) and Honma et al.(1992, on Phocoena 

phocoena). These also provided evidence suppo口ingthe 

present conclusion that the carcinomatous seal described 

here was immature. Bearing in mind the difficulty in 

discerning any histological differences between cetaceans 

and pinnipeds, it was unclear whether or not the cancerous 

condition (a signet ring cell carcinoma and scirrous cancer 

in the stomach, adenocarcinoma in the gastric lymph nodes, 

and adenoma in the kidney) (Honma et al., 2000,200 I) had 

affected the development and maturation of the testis, no 

pathological evidence for such having been found. 
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新潟近海（日本海）における海生哨乳類のジェットフオイル
との衝突ならびに漂着に関する研究余録－ I 

本間義治 I ） ・牛木辰男 I ） •武田政衛 I ） ・進藤順治 2)

1)新潟大学医学部第三解剖学教室 干95ト8510 新潟市旭町ト757

2）新潟市水族館 〒95ト8101 新潟市西船見町

1. 1998年 3月8日に、佐渡汽船ジェットフオイル“つ

ばさ”が航行中に軽い衝撃を受けたので、新潟西港

到着後に吸水管を調べたところ、肉塊などに混じり、

細長い骨片が詰まっていた。この骨片は、組織学的

観察も加え検討したところ、小型鯨類の肋骨と判明

した。

2. 1998年 5月4日に、柏崎市椎谷岬海岸へ漂着した

雄カマイルカの甲状腺は、著しい死後退行崩壊像を

呈していた。しかし、ごく少数残存していた比較的

正常と思われる液胞は、機能低下像を示した。

3. このカマイルカ精巣の精細管は、まだ管腔が十分

に形成されておらず、多数のA型精原細胞と少数の

B型精原細胞から成っていた。したがって、ごく若

い未熟個体と判断された。

4. 1998年3月3日に、富山湾黒部海岸へ表弱して漂

着したゴマフアザラシの幼獣は、胃に印環細胞癌と

硬癌、胃門リンパ節に腺癌、腎に腺腫が発生してい

た（Honma,et al.,2000, 2001）。乙の個体の精巣精細管

も管腔が十分形成されていなかったが、 A型ならび

にB型精原細胞のほかに、少数の一次精母細胞や、

セルトリ（支持）細胞が認められた。しかし、ライ

デイヒ（間質）細胞は未分化であり、まだ若い未熟

個体と診断された。
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Fig. I. Light microscopy section of a cetacean bone fragment (probably rib), showing Haversian canals surrounded 

by a lamellar structure and lacunae including osteocytes. Hematoxylin-eosin (HE) stain. x 400 

a. Haversian system (osteon). 

b. Arrows indicate capillary debris in the canal. 

Fig.2. Light microscopy of the thyroid gland of a male Pacific white-sided dolphin, Lagenorhynchus obliquidens, 

stranded on the coast of Kashiwazaki City, on 4 May, 1998. HE stain. 

a. Low magnification showing marked collapse and degeneration of tissues. Note a single follicle only appearing 

in a non-degenerated condition. x I 00 

b. Enlarged view of the same follicle as above, indicating an inactive state. x 400 
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Fig.3. Section of immature testis of the same Pacific white-sided dolphin as in Fig.2, showing an absence of lacunae 

in the seminiferous tubules. HE stain. 

a. Note ovoid and comma-shaped tubules. In spite of postmortem degeneration of the tissues, peripherally-

shifted A-type (arrow) and centrally-shifted B・typespermatogonia (arrow head) are discernible. x 400 

b. Enlarged view of a seminiferous tubule, showing A-(arrow) and B勾pe(arrow head) spermatogonia, and 

basement membrane (B). x 1000 

Fig.4. Section of immature testis of a common harbor seal, Phoca /argha, stranded on the coast of Toyama Bay, on 

3 March, I 998. HE stain. 

a. Lower magnification, showing ovoid or comma-shaped seminiferous tubules. x I 00 

b. Enlarged view of a seminiferous tubule, showing the absence of lacuna in the tubule. Note that 

peripherally-shifted A吋 pe(arrow), and centrallyサ1iftedB-type spermatogonia (arrow head), a prim町

spermatocyte(P), Sertoli cells (S) and Leydig cell (L) are discernible. x 400 

c. Higher magnification, showing Sertoli cell (S). A-(arrow) and B・type(arrow head) spermatogonia are also 

discernible. x I 000 
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