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VI STRUCTURE OF THE END PIECE 

RESULTS 

In suspension materials, the end piece, the terminal structure of a spermatozoon, was 

shown as a fine slender stick-like structure with comparatively low electron density, being 

entirely covered by a cell membrane (fig. 49). The fibrillar coil sheath which was observed 

in the tail piece was not detected in this portion and each of the fibrils consisting the axial 

fibril bundle ran straight, but sometimes twisting, decreased in the thickness with descent 

and finally terminated at the end. 

The replicas showed no more details, excepting that the end piece was slightly more 

slender than the tail piece (fig. 50). 

By frequent washing with some solutions, the cell membrane was lost and the fibrils of 

the axial fibril bundle were exposed. By adding more intense physical or chemical treatments, 

the bundle was separated into several groups of fibrils or isolated fibrils, showing a brush­

like form (fig. 52). Sometimes, the fibrils were cut or splitted, thus, it became difficult to 

calculate the number of the fibrils accurately. 

In longitudinal sections, it was noticed that the axial fibril bundle ran straight through 

this portion, being enveloped by a triple-layered cell membrane (figs. 53 & 54). The end 

piece was clearly distinguishable from the tail piece in the absence of the fibrillar coil sheath 

in longitudinal or oblique sections. In transverse sections, the mode of fibril arrangement 

showed the [9: 9 : 2] pattern as same as that of the tail piece (figs. 55-57). In the case 

where some disorder was observed in the pattern, it may be suggested that twisting would 

occur in this portion. 

DISCUSSION 

In the age of the optical microscope it has been believed that the end piece 

in almost of all mammalian sperms is a naked, slender structure below 5/1. 

long 55,57.59,102,108). Some authors, however, describe the variety of the length due 
to species 53,84) • 

Since BRETSCHNEIDER & ITERSON (1947) reported that the end piece of the 
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bull sperm consists of 9 fibrils in electron micrographs from suspended materials, 

the detailed structure of this portion has been studied in various animals, and it 

became apparent that the end piece also has the axial fibril bundle. Concerning 

the morphological appearance of the axial fibril bundle in this portion, however, 

much discordant opinions have been presented; some authors considered the brush­

like structure of the fibrils to be normal 7,37,98,106) , while others attributed it a kind 
of artifacts 26,41,53,92), and also supported the opinion that the cell membrane entirely 
covers the end piece 3,32,60.62,95) • 

According to BoNAOONNA & CURTO, the incidence of "brush formation" varies 

with species; boar sperms are less frequent in its appearance than bull or stallion 

sperms. HANCOCK49
) described that the brush formation of the end piece may be 

a phenomenon caused by death of the sperm, suggesting the possibility of its 

utilization in differential diagnosis of live and dead sperms in the boar. Although 

it is not easy to estimate whether the sperm having the brush-like structre was 

living or not at the time of fixation, the present work did not give any evidence 
on which the structure should be considered to be original one. 

There are many different opinions about the number of fibrils consisting the 

axial fibril bundle of the end piece. Even among electron microscopists, the 
number varies from 2 to 20 3•26 ,29,37,93,95). On the human sperm, AN BERG and 

SCHULTZ-LARSEN counted the number as 20, respectively, but the pattern of fibril 

arrangement presented by these authors showed a discordance; the former showing 

[0: (2 X 9) : 2], while the latter [9: 9 : 2]. The [9: 9 : 2] pattern seems to be essential 

in the bull sperm, too. 

Some disorder in the pattern was sometimes observed, but it may be attributed 

to an artifact probably caused by a twisted sperm tail (fig. 57). This assumption 

may be supported by the fact that in cillia of general somatic cells which have 

not such spiral structure as the fibrillar coil sheath in spermatozoa, the pattern 

of fibril arrangement never shows out of order 49,89) • Another frequent disorder 

in cross sections, may be due to some difference either in their original length 

or degree of contraction by fixation, especially as likely shown in suspended 

materials (fig, 51). 

It is well known that there exists, widely in the biological world, a regularity 

m the pattern of fibril arrangement; for example, in flagella of Protozoa22
), the 

germ cell of plants 89) and cilHa of general somatic cells 40,89,100) a common pattern, 

[0 : (n X 9) : 2], resembling that of the spermatozoon, has been observed. Up to 

now, however, the origin and significance of the pattern has not yet been well 
clarified 1,22,40,89). In this connection, it is interesting that BRADFIELD 22) has sug­

gested the possibility of functional division among the central and peripheral fibrils. 

RANDALL & FRIEDLAENDER reported that a coil structure which is composed 
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EXPLANATION OF PLATES 

In cases without any indication of magnification in the following explanations, the 

magnification means 15,000 times. 

PLATE I 

Each of figures in plates I ...... IV is based on suspension preparation. 

Fig. 1 5-1: A presumably intact head 

The head is ovoid in shape, containing nuclear substance with 

high electron density. At the head top, there is an arc-like 

structure, the acrosome corpuscle. 

Fig. 2 S-2: Swollen head cap after treatment of twice washing with 

distilled water 
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PLATE II 

Fig. 3 S-7: A head cap separated from the head proper 

It consists of a membraneous substance (acrosome membrane) 

with low electron density. 

Fig. 4 S-2: Acrosome corpuscle and equatorial zone are apparent. 

External acrosome membrane has lost. 

Note the knob-like structures at the posterior margin of the 

equatorial zone appears. 
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PLATE III 

Fig. 5 This figure is based on replica preparation. 

Sperm head with head cap 

Note equatorial zone and smooth appearance of head cap's 

replica. 

Each of figures m plates III (fig. 6) and IV is based on flattened and 

longitudinal section. 

Fig. 6 E-lO; External and internal acrosome membranes are continu­

ous with each other at the middle portion of head. 
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PLATE IV 

Fig. 7 E-lO: The cell membrane with a triple-layered structure, unit 

membrane, envelops the whole of head and neck. Anterior 

half of head is covered by head cap and also posterior half is 

inclosed by nuclear sheath. Head cap is composed with a 

double-layered acrosome membrane (external and internal) and 

acrosome. Vacuoles of variable sizes and density are present 

in nuclear substance, predominantly in basal part. Numerous 

fine vesicles appeared in nuclear proper may suggest holes or 

pores of nuclear membrane. X 25,000 
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PLATE V 

Each of figures in plate V is based on sagittal and longitudinal section. 

Fig. 8 L-l: Profile indicates that head of bull sperm is rather thin 

and flat. Head contains a nucleus which tapers anteriorly like 

a sharp sword. At the dorsal side of head top, an acrosome 

corpuscle is apparent as a dense small mass. The central one 

of three fossula-like depressions is noticed. Along with the 

depression, there is a basal plate. X 25,000 

Fig. 9 E-10: Triple-layered cell membrane covers entirely the head. 

Inside of the cell membrane, there is a sac-like structure, head 

cap, at the anterior half of head, and there is nuclear sheath 

at the posterior half. The head cap consists of external and 

internal acrosome membranes, the cavity of which contains 

acrosome substance and an acrosome corpuscle. 

X 25,000 
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