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Spermatogenesis in three Korean shrews and notes on
their phylogenetic significance
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Abstract

The cycle of the seminiferous epithelium and spermiogenesis in three species of the genus Crocidura, the lesser
white-toothed shrew, C. suaveclens, the Japanese white-toothed shrew, C. dsinezumi and the big (=Ussuri) white-toothed
shrew. C. lasiurg, in the breeding season were studied with the light and electron microscopes.

The three species examined are distinguished from each other in the morphology of the seminiferous epithelium and
the spermiogenesis, suggesting that these morphological characteristics are useful for the identification of the species.
C. dsinezumi and C. lasiura, however, share many characteristics which are not common in C. suaveolens, as follows: In both
species, 1) the cycle of the seminiferous epithelium is composed of 10 stages against 11 stages in C. suaveolens; 2) the
earliest intermediate type spermatogonia is observed at stage I against stage Il in C. suaveolens; 3) the spermatids of
step 5 is observed during the stages V~VI against stages V~VII in C. suaveolens; 4) the acrosomal extension occurs
during the stages VIII~X against stages IX~XI in C. suaveolens; 5) the condensation of the nucleus occurs
simultaneously whereas it begins from the middle and along the nuclear membrane in C. suaveolens; 6) the capitular
length in acrosome phase is shorter(about % of the diameter of the proximal centriole) than in C. suaveolens(longer
than the diameter of the proximal centriole); 7) The length of the post nuclear cap is shorter(less than a half of the
nucleus) than in C. suaveolens(about a half of the nucleus). Judging from the similarities in the spermatogenesis in C.
dsinezumi and C. lasiura, the relationship between them seems to be close compared to those with C. suaveolens.
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Table 1. Diagrams of the cycle of seminiferous epithelium in three shrews examined

C. suaveolens

Stage I I il I\ v VI VI Jull X X Xl
Relative frequency(%) 93 6.2 31 14.4 93 144 6.2 9.3 10.3 134 41
10 11 12 13 13
1 2 3 4 5 5 5 6 7 8 9
P P P P P p P P P P M
A A In In In B L L L V4 P
A A A A A A A A A A A
C. dsinezumi
Stage I il il I\ \ VI VI VI X X
Relative frequency(%) 9.0 6.0 30 20.0 20.0 4.0 6.0 13.0 13.0 6.0
10 11 12 13 13
1 2 3 4 5 5 6 7 8 9
P P P P P P P P P M
In In B B B L L L z P
A A A A A A A A A A
C. lasiura
Stage I I Jil I\ \ VI Uil X X
Relative frequency(%) 117 91 52 15.6 19.5 104 3.9 6.5 104 7.8
10 11 12 13 13
1 2 3 4 5 5 6 7 8 9
P P P P P P P P P M
In In B B L L Z z P P
A A A A A A A A A A

A, In and B, spermatogonia of A type, Intermediate type, B type, respectively; L, Z and P, primary spermatocytes
in the leptotene, zygotene, pachytene, respectively; M, meiotic figure; 1~13, each step of spermatids.

A¥ X Z(type A spermatogonia)= T= stageo] A
B2 =S thFig 19} Table 1). o] EE3le] stage Ilo]
M FUY AR
o] stage V71x] #&H )T, stage VIA BE AJAAXE
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maocyte) 2 o] stage IX7HA] #EH U AAL7] ARA
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matocyte) 2, stage XA 2% =7] €Al7] AELAE
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X9 A7|7F & F4e 3719 HAY] ARARE EE
stageo]| A FEAHAT. Stage X AT ZpE 4] &2
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Figs. 1~3. Light micrographs showing each stage(I~XI or I~X) of the cycle of the seminiferous epithelium in C.
suaveolens(Fig. 1), C. dsinezumi(Fig. 2) and C. lasiura(Fig, 3).
A, In and B, spermatogonia of A type, Intermediate type, B type, respectively; I, z, ep and p, primary spermatocytes of

the leptotene, zygotene, early pachytene and pachytene, respectively; m, meiotic figure; 1~13, each step of spermatids.
Roman numerals indicate each stage of the cycle.

Scale bars = Iim
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AFwFe AT AuE7)e 10(0~X) stageR 1}H

3

FLE
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AEAZZL FAE7] ANFske Al7le 42t stage I3
stage VIO.2 4, 22w 9] stage [ stage VIol ©|3) w
£ stageo] A FAHUTE =4, 1 0|43 o] ofF F
97 %o HAZ 99 FAZ(step 5)7F HEHE A7)
7} stage V~VIQ.Z A, 2257 o) A (stage V~VI) B} &
A #ZH Ak AR, HA7E AFE7] A st Aol
of =&a= Al7]7] stage MI~XEA], 2H-&ukF (stage X~
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SR AFALAFI)E AFRHAIAHE 10

(I~X) stageZ WU H(Fig 3), 2 stage® A&

Table 2. Comparisons of stages or steps of developmental germ cells, or some characteristics in spermatogenesis in

seven shrews

Sorex Crocidura Suncus
AYANEUs watasei ] dsineaummi lasiura murinus
[26] 2] suaveolens [17,22]
No. of stages - 12 11 10 10 13
First f int i
irst appearance of in ermediate i o o I : I
type spermatogonia
thst appearance of spermatocytes VI VI I v v
in the leptotene
Spermatids in step 5 - V-VI V-VI V-V V-VI V-V
Acrosomal extension - X-X X-XI VI-X VII- X IX-XI
from the from the
. middle and middle and  simultane-  simultane-
Nuclear condensation - ;
along the along the ously ously
membrane membrane
Acrosomal condensation - - step 6 step 6 step 6-10 -
Capitular length / ) 5
diameter of proximal centriole > 1 ) 71 %4 A _
Post-nucl length
nuclear cap length / 1 i Y 1 > AN 15>

nuclear length

Roman numerals indicate each stage of the cycle.
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1) Fe5tF

=47

Step 1914 &d9] 2e A4
T2 A9 Fud N #EHI AFIH BolA g
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2 AFA A AE AA o A AT

A7

Step 64 BAEY #L AF3 T2 JATL F
21, step 7oA E FE5H AAF ZoF T step 8%
He fo] AREH7] AFetds, 3 714 o AAL=7t
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Fig. 4. Electron micrographs showing the spermiogenesis of C. suaveolens.

A) A spermatid of step 3(Golgi phase) with acrosomal vesicles(av) and the well-developed Golgi complex(g) near the
nucleus(n). B) A spermatid of step 4(cap phase) with the acrosome surrounding about a quarter of the round nucleus. C)
Spermatids of step (acrosome phase) in which the nucleus partially condensed in the middle and along the nuclear
membrane, the nuclear ring(nr) around the base of the acrosome, ectoplasmic actin filaments{«) between the Sertoli cell and
the acrosome(ectoplasmic specialization), the capitulum(c) longer than the diameter of the proximal centriole(pe, inset) and the
annulus(an) are observed. D) Spermatids of step 10(acrosome phase) with the condensed and extended acrosome and nucleus.
The post-nuclear cap(pn) is observed about a half of the nucleus in length and the ectoplasmic specialization is extended to
the base of the head. E) A matured spermatid of step 12(maturation phase) with orderly arrangement of the mitochondria(m).
bp, basal plate; ca, centiole associated body; me, manchette; od, outer dense fiber; m, redundant nuclear membrane; sc,
segmented columirt

Scale bars = 0.1 ym and 0.05 m(inset)
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Fig. 5. Electron micrographs showing the spermiogenesis of C. dsinezumi.

A) A spermatid of step 1(Golgi phase) with the well-developed Golgi complex(g) near the nucleus(n). B) A spermatid of step
6(acrosome phase) with the condensed acrosome(a) surrounding more than a half of the round nucleus. C) Spermatids of
step 10(acrosome phase) in which the condensed nucleus, the post-nuclear cap(pn) less than a half of the nucleus in length,
the nuclear ring(nr) around the base of the head, the capitulum(c) about % of the diameter of the proximal centriole(pc) in
length(inset) and the annulus(an) are observed. The ectoplasmic specialization is observed around the head. D) A matured
spermatid of step 13(maturation phase). The dictyosome-like structure(ds) is observed near the cytoplasmic droplet(cd) of
the other spermatid.

bp, basal plate; ca, centiole associated body; cb, chromatoid body; me, manchette; sc, segmented column; o, actin filament.
Scale bars = 0.1 gm and 0.05 ym(inset)
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Fig. 6. Electron micrographs showing the spermiogenesis of C. lasiura.
A) A spermatid of step 2(Golgi phase) with proacrosomal granules(pg) and the well-developed Golgi complex(g) near the
nucleus(n). B) A speramatid of step 4(cap phase) with the acrosome(a) attached to the nucleus. C) A spermatid of step 9(acrosome
phase) with the uniformly condensed nucleus covered about a half with the acrosome. The nuclear ring(nr) is observed beneath
the acrosome. D) Spermatids of step 10(acrosome phase) with the uniformly condensed nucleus covered with the uncondensed
or moderately-condensed acrosome, the post-nuclear cap(pn) less than a half of the nucleus in length, the nuclear ring around
the base of the head, the mitochondria(m) scattered in the cytoplasm, the capitulum(c) about % of the diameter of the proximal
centriole(pc) in length(inset), and the ectoplasmic specialization around the head. E) A matured seprmatid of step 11(maturation
phase) with orderly arrangement of the mitochondria along the outer dense fibers(od) and the axonerne(ax).
bp, basal plate; cb, chromatoid body; mc, manchette; 1, redundant nuclear membrane; 4, actin filament.
Scale bars = 0.1 ym and 0.05 /m(inset)
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Zo]9] I wgtelgte H[22]H A S. murinuse FLHF KR
o ARy SRR o AR ¢ 5 o a9
v B g FARAE W7 AT $o= 204
Tzl gt £ o gdAg A7 FHejor & Fejth

ol’dd Fo] B dApoA A3 wFF 3TAM A4
wEF7] 9 ;‘“‘ZPtﬂﬂi’Jr"ég] nAl 77 5 g, o]
Aol T FFY ERTH FEEA o8E F Ag0
g ok E‘]%Ol AFRA G SR AL AFenF
o Hgte] o kg Fo] Bol, AFRF L 2w Y

E

Vol. 11. No. 3 (2001. 6) / 227



Acd -

FABAZ AL2RA Wt & o] HEFen, o9
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