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Abstract - In order to determine the testicular cycle of the Korean brown frog, Rana coreana, the
gonadosomatic index (GSI) and the changes of germ cells in testis for adult males were investigated
throughout the year. The study indicated that the spermatogenesis in the seminiferous tubule of
testis began in August and became most active in the month of September, and the GSI was record-
ed the highest and the cross area of seminiferous tubule was the widest on this period. Further-
more the seminiferous tubules at the post spawning stage appeared in testis during February, and
the spermatogenesis was quiescence period of time from March to July and the GSI and the cross
area of seminiferous tubule were found to be the lowest. Based on these observations, we suggest
that, GSI of male Korean brown frog changes significantly between July to August, indicating the
testicular cycle with discontinuous spermatogenic process, and the breeding season was confirmed

to be February.
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Table 1. Maturity stages of testis in R. coreana
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Ih=E AstR. AA}o] 5= (stage V)&= $HA3= A A}
Eo] AL it AAMZE F H92 o] FHE A

Maturity stage of testis

Histological appearance

1. Immature

Gonadal cysts are filled with spermatogonia cells and the number of cysts increases steadily.

Spermatocytes and sperms are not observed in seminiferous tubules.

II. Early spermatogenesis

Spermatogenic cells of all developing stages and few sperms appear, but seminiferous lumen is not
formed yet. Number of spermatocyte and spermatid increases but spermatogonia decrease.

III. Late spermatogenesis

All developing spermatogenic cells are present abundantly and the lumens are already formed into
seminiferous tubules. However, sperms do not move into lumen.

IV. Spermiation tubules.

Lumens are filled with sperms, and a few of the developing gonadal cysts remain in seminiferous

V. Post-spawning

Most of sperms disappeared and the some residual sperms are found in the seminiferous lumen. Some
of new developing primary spermatogonia cells begin to appear.
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A5 AAED Al AQA LS BAHE A7) Q)
of Wi 7 A Pae) AE By ) AHAE
zgstel olg Aoz ARHS A% VY 2E 5
o) AL 72912 AEsted 2175k (Table ).

3. SAAE

A2 5 9 GSLCAIA AR/ 5 x 100)sh 441
EE9 AFH3sl Z AL one way analysis of variance
(ANOVA)e]| ©]-2 Duncan’s multiple range test2 >3} 3}
et

LAE W F2H3 =4

=l el e] AR el Exsks AAAM 22
ok o AAE FAs 4 DdAE EFsao
(Rastogi 1976; Mathews 1986). A1 AAM x2] A4 3
Well 17§¢] Alzrte] E2AFom 3] 27 o] 10~13
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2.GSL A& A, A4 ge) A wst
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2l w9 2 £FS FAIEHTE 84 (0.138+£0.114) %
B 343 271817 A=Fsted 99 (0.19640.041)e] 2o
215 Jep gl em o] % 114(0.130£0.013) 78 T4
14 (0.128+0.032)~ 24 (0.154+0.019)¢] $F< Jehy
ok (Fig. 1A, p<0.05). A42] A 2A = fARF 23}
= Jepiglon 89 ~10€ (0.007~0.014) Abolell = 59
~74 (0.002~0.003)e] Bv]&] A2 3.5u) A==z =77}
Z7}sked o} (Fig. 1B, p<0.05). A A Te] - 84
(0.012+0.006)0] Z7}8}7] A]=bslo] (Fig. 3A &=x) 9%
(0.013+0.004)¢] 7} Q& 7oz Jelton (Fig. 3B
Z2) 109 (0.0114+0.003)2E] TFA] 7HAaste] 119 (0.012

Table 2. Characteristics of spermatogenic stages in male frogs of
R. coreana

Number of Nnuclear

Spermatogenic stage .
P & & cell diameter

Primary spermatogonia (PSG) 1 (cell/cyst) 10~13 um

Secondary spermatogonia (SSG) 2~ 8 (cell/cyst) 8~ 12um
Primary spermatocytes (PSC) 9~19 (cell/cyst) 5~7um
Secondary spermatocytes (SSC) 17~32(cell/cyst)  2~4um
Spermatids (ST) 33~ 64 (cell/cyst) 1~2um
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Fig. 1. Annual changes in Gonadosomatic index (GSI) (A) and Testis
weight (B), Seminiferous tubule cross area (C) in R. coreana.
Gonadosomatic index (GSI) (A) and Testis weight (B), Semi-

niferous tubule cross area (C) of individual frogs were plott-
ed in the figure.
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Fig. 2. Seasonal variations in cell number or number of cysts of dif-
ferent spermatogenic stages of R. coreana. Each point in the
figure represents average (mean=+ SE) number of cells or
cysts per seminiferous tubule (n=15, 5 cross sections, 3 ani-
mals). PSG: primary spermatogonia, SSG: secondary sper-
matogonia, psc: primary ptermatocyte, ssc: secondary sper-
matocyte, st: spermatid.
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Fig. 3. Photographic illustration of testis showing the main characteristics of the seminiferous tubules at different developmental stages in R.
coreana (A: August, B: September, C: November, D: February, PSG: primary spermatogonia, SSG: secondary spermatogonia, psc:
primary spermatocyte, ssc: secondary spermatocyte, st: spermatid, sz: spermatozoa, IC: interstitial cell). Scale: 50 um.
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Fig. 4. Annual changes of spermatogenic stages in R. coreana. Sper-
matogenesis in the seminiferous tubules was determined and
then divided into five classes of spermatogenic stages accor-
ding to Table 2. []: immature, ##: early spermatogenesis, N
late spermatogenesis, B: spermiation, [[l: post-spawning.

Vi A= EAstder 12496 V) A=z HHAE
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L] 2 As BAHA ok} (Fig. 2).
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