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Seminiferous Epithelium Cycle in the Korea Squirrel, Tamias sibiricus

Tae-Dong Jung and Jung-Hun Lee'
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The annual changes in testis weight and diameter of seminiferous tubules, and the seminiferous epithelium cycle of

Tamias sibiricus were studied by light microscope. Testis weight and diameter of seminiferous tubule are significantly

increased from January to July, and decreased rapidly to the size from August to December. Spermatogenesis occurs
from January to July, and spermatocytogenesis are produced from August to December. The cycle of the seminiferous
epithelium was divided into 12 stages during the development of spermatids as a changes of the nucleus and acrosomal
structure, presence and/or absence of residual body, appearance and/or absence of sperm tail and meiotic figure and
spermiation. The dark type spermatogonia (Ad) are appeared in all stages (I~XII), and the spermatids of step 10 are
observed at I, II, X and XTI stages. The spermatids of step 11 are appeared in III and IV stages, only the step 12

spermatid observed in V stage.

Key Words: Seminiferous epithelium cycle, Sperm, Spermatogenesis, Tamias sibiricus

Mo E

o= A A5 (Order Rodentia), 4253 (Family Sciu-
ridae), TFHHAE (Genus Tamias)ol £3HH, AAIZH 02 oA
o F - &} Bnlo| 22 Exsla v} Rl A
B E (Genus Sciurus) BT (Sciurus vulgaris), TFEH S
(Genus Tamias) TFEF  (Tamias sibiricus), St=THEHA S
(Genus Pteromys) STV (Preromys volans) 357 3%0] A}
dA-og B¥szn g Aoz Baso]x Yt} (Corbet &
Hill, 1991). AR OgHE & 59 $EEH #ol &
7HERE 257 SHEY, BRE 27ked 42X 58
3t} (Bushberg & Holmes, 1985). = 9 F<tol= A
AR AL Hlojvt HBstE BEA4E Holet, o 717
Zol F7|Ho = —E—UP\JEH (torpor)E A H11, ]33 &
v E JRAE 2] e, AR el E3 7)ol
%E JFE v} (Bames etal,, 1986).

A8 A ARE dulel Eabol] A% #A™E 7HA
), o] Aol &Hgl Al7|dls RS El
Ago] AAANA Sy 3, ope Hg Hi

ofh
o,
i<
oxl
lo,

*

it

= 2 2 4020049 79 149

TR 2004 89 16Y
TCorrespondmg autho: Jung-Hun Lee, Division of Biology and Chemistry,
College of Natural Scineces, Kyungnam University, Kyungnam 631-701,
Korea. Tel: 82-55-249-2243, Fax: 82-55-249-6504

e-mail: jhlee @kyungnam.ac.kr

r_{n‘.

e AL Aol Lol R oftfet AL Al
= B2t} (Foreman, 1997).

AR due) FrE dEse o vehde A
sle] BAL oguiste AL R, EFEEAA ARR 4o
F718 TEEY] st gurAl T 7R R E AR
A ANz E AR #o JHl, A=Az 94, 2
I H2PHE 5 7|ER 39 FESE AT, 7 A o
L ARAE H3} FA| (acrosome)d] FENZ] Ao 72E
T FE3RE Aol Jedl, 53] AXAE HAe Ldws)
= AR Ao 7|8 FE=Y) ®o] AL2ET} (Adachi
et al., 1992; Kurohmaru et al., 1998).

A, vt Mast gv FARI &3 TE
o] A #et A= obd Hud vl glormg B AT
A= o Tamias sibiricus)e] A3} WE AL A
Aol sl 2 AT AU F)E dojEr] $sidd
Al =33

%

U )
mmEmR_.\lLrE

n:r.ln:

Mz 2 A

B A7 20029 9€HE 20033 8¥7HA] Y E AT
dglellA AAska Qe ‘:]r‘j}-ﬁ (Tamias sibiricus) 34|
REZA, €HE VIAY F 4viEE AFAEE °]' Act.

49z QdE UEHEL ethyl ether2 PHHAIZL 3 7}
AL AAZ2AE HE3M] 3% glutaraldehyde (4°C, pH 7.4,
Millong's buffer) 2 2A17F A 3 & FA3 4FH (pH

-275 -



Table 1. Annual changes of testis weight and seminiferous tubule diameter in Tarmias sibiricus
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Left y-axis indicates the size of diameter of the seminiferous tubule, and right y-axis indicates the testis weight.
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Table 2. Degree of appearance of spermatogeneic cell types in the seminiferous tubule of Tarmias sibiricus by monthly

Cell Type Spermatogonia Spermatocytes .
Spermatid Sperm
Month Ad ‘ Ap ‘ ‘ B Primary ‘ Secondary
2002. 9 —
10 _
i1 —
12 —
2003. 1 —

8 _

Ad, Ap, In and B, dark, pale, intermediate and B types of spermatogonia.
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Figs. 1-12. Light micrographs showing successive stages of spermatogenic cells in the seminiferous tubule of Tamias sibiricus. All
scale bars = 20 um Ad, Ap, In and B, dark, pale, intermediate and B types of spermatogonia; L, leptotene spermatocyte; Z, zygotene
spermatocyte; P, pachytene spermatocyte; D, diakinesis spermatocyte; M1, metaphase of meiosis 1; St, St, and St;, round spermatids of
Golgi phases; Sty, Sts and Ste, spermatids of cap phases; St;, Stg and Sty, spermatids of acrosomal phases; Sty and Sty;; spermatids of
maturation phases; St;,, sperm of the spermiation phase.

Fig. 1. Light micrograph of the stage I of the squirrel seminiferous cycle. Squirrel seminiferous epithelium showing spermatogonia (Ad
and Ap), pachytene spermatocytes (P) and early round spermatid (St;) and mature spermatids (St;q).

Fig. 2. Light micrograph of the stage II of the squirrel seminiferous cycle. Squirrel seminiferous epithelium showing spermatogonia
(Ad and Ap), pachytene spermatocytes (P) and early round spermatid (St;) and mature spermatids (Styg).

Fig. 3. Light micrograph of the stage IIl of the squirrel seminiferous cycle. Squirrel seminiferous epithelium showing dark (Ad) and
intermediate (In) types of spermatogonia, pachytene spermatocytes (P) and numerous early round spermatid (St;) and mature spermatids

(Stn).
Fig. 4. Light micrograph of the stage IV of the squirrel seminiferous cycle. Squirrel seminiferous epithelium showing dark (Ad) and B
types of spermatogonia, pachytene spermatocytes (P) and numerous early round (St,) and mature spermatids (St;).
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Fig, 5. Light micrograph of the stage V of the squirrel seminiferous cycle. Squirrel seminiferous epithelium showing dark (Ad) and B
types of spermatogonia, pachytene spermatocytes (P) and cap step (Sts) and spermatids of spermiation (St;,).

Fig. 6. Light micrograph of the stage VI of the squirrel seminiferous cycle. Squirrel seminiferous epithelium showing dark (Ad) and B
types of spermatogonia, pachytene spermatocytes (P) and spermatid of acrosomal step (Stg).

Fig. 7. Light micrograph of the stage VIl of the squirrel seminiferous cycle. Squirrel seminiferous epithelium showing dark (Ad) type
of spermatogonia, Jeptotene (L) and pachytene spermatocytes (P) and spermatid of acrosomal step (Sty).

Fig. 8. Light micrograph of the stage VIII of the squirrel seminiferous cycle. Squirrel seminiferous epithelium showing dark (Ad) type
of spermatogonia, leptotene (L) and pachytene spermatocytes (P) and elongating spermatids (Stg).
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Fig. 9. Light micrograph of the stage TX of the squirrel seminiferous cycle. Squirrel seminiferous epithelium showing dark (Ad) type of
spermatogonia, leptotene (L) and pachytene spermatocytes (P), and elongating spermatids (Sto).

Fig. 10. Light micrograph of the stage X of the squirrel seminiferous cycle. Squirrel seminiferous epithelium showing dark (Ad) type
of spermatogonia, leptotene (L) and pachytene spermatocytes (P) and nemerous maturating spermatids (Stiq).

Fig. 11, Light micrograph of the stage XI of the squirrel seminiferous cycle. Squirrel seminiferous epithelium showing dark (Ad) type
of spermatogonia, zygotene (Z) and pachytene spermatocytes (P) and nemerous maturating spermatids (Styo). -

Fig. 12. Light micrograph of the stage XII of the squirrel seminiferous cycle. Squirrel seminiferous epithelium showing dark (Ad) type
of spermatogonia, zygotene (Z) and metaphase of meiosis I and nemerous maturating spermatids (St;p).
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Fig. 13. Schematic illustration of 12 stages in the squirrel seminiferous cycle. Roman numerals indicate each stage. Ad and Ap, dark
and pale type of spermatogonia; In and B, Intermediate and B type of spermatogonia; L, Z, P and D, leptotene, zygotene, pachytene and
diakinesis spermatocyte; MI, primary spermatocytes in metaphase of meiosis 1; St(;.12), spermatids during spermiogenesis.

1988; Adachi et al., 1992; Paula et al., 1999; Mizukami et al., HAT F7)o B3 Aol M E o, rat (Leblond & Cler-
2001; Segatelli et al, 2002). & ATFolAE ThF (Tamias  mont, 1952)% 1427 2, musk shew (Kurohmaru et al., 1994),
sibiricus)®] AT 3718 A9 ded W59l YAME  cotton rat (Kurohmaru et al.,, 1988) ~12) 3L wild squirrel (Patil &
o] e, Zpid, ANAES AR Aol 7|2E F Saidapur, 1991)2 Z+2} 13Q 71 2, watase's shrew (Adachi et al.,
T 24 A3 RpEAR FEHY AT (Fg 13). 1992), greater Japanese shrew mole (Mizukami et al., 2001),
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