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A Study on the Ovarian Cycle of Asian Toad (Bufo gargarizans)

Se-Hwa Park and Sun-Kun Ko'*

NSenc, Sinan-dong, Buk-gu, Gwangju 61250, Korea
IDepartmenl of Physical Therapy, Honam University, Gwangju 62399, Korea

Abstract - In order to determine the ovarian cycle of Asian Toad, Bufo gargarizans, the develop-
mental stage based on the gonadosomatic index (GSI), size of follicle oocytes in ovary and vitello-
genesis for adult females were investigated all around the year. The weight of ovary and GSI were
the lowest from April, and all follicle oocytes exist in the pre-vitellogenic form, indicating that the
vitellogenesis was suspended. The follicle oocytes in early-vitellogenic stage appeared in ovary
during may when the weight of ovary and GSI start to increased, and the follicle oocytes in mid-
vitellogenic and pre-vitellogenic stages existed during June and the weight of ovary and GSI also
increased. This indicates that vitellogenesis has been carried out actively during this period. The
follicle oocytes in mid-vitellogenic stage and late-vitellogenic stage when the vitellogenesis was also
completed existed on September. Post-vitellogenic follicle oocytes after vitellogenesis started to
appear from October and rapidly increased from December in hibernation. The full grown follicle
oocytes existed during February, indicating the ovarian cycle that all follicle oocytes in ovary are
developed separately, not synchronized, during the growing period of follicle oocytes and the post-
vitellogenic follicle oocytes are maintained the ovulation period.
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M =2 Sol H4E gtk (Goin er al. 1978)~ Seutetoll A4 F<l
FAFEY 4F T2 o8 F £ 29 FoRE W
H 9] A FRE= A (oviparous) 22 H 4|8} (Degani g Al o2 FE2 ~7%«] oA 7R A OHE

et al. 1997) =9 MAA] 7139} &£ (species)ol] Wt oheF FEo| FHEHAA Fof upat A7) Zfo]7t
3t WM A7) (reproductive cycle)S YEIY= AR I A 2 Ueht olget @42 Ay 47 & ‘5'4_’51-1—7101] 9
ST} (Kera and Iwasawa 1981; Bentley 1982; Yoneyama and g A& A Y] F7)of o5 Y= ALE da Y o
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tetstaiz} sk AtE ANl (Rana nigromaculata) (Ko
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Table 1. Characteristics of the follicles at different development stages in B. gargarizans

Diameter (mm)

Class Discription
Range Mean + SEM
A 0.21-0.50 0.37£0.07 ”Pl’“iz;l‘;gzlrle(ﬁe:}ifog(l);sy;i white and small follicular oocyte
B 0s00Ts0em007 e soeyte with yolk
¢ 0.66-1.34 0.94£0.19 Il\jig(il_t‘j:)t:(l)l\;ﬁefr:)iliig?fa};tzocytes, animal and vesital poles are not distinguished
b 1.31-1.98 1.52£0.15 k:ltier;l\:ltzlri(c)lg\?:gizt;o Iclzrflispheres become differentiated clearly and delineated at equator
E 1.71-2.23 1.93£0.11 gﬁf;géiif%gﬁ;zlﬁzf );t(e):cytes later or after hibernation (In breeding season)
St=2AF 7|2 (Rana coreana) (Shin and Ko 2014) 5 A e AFLC 2 o] 100 &dte] +35}it).

o

Fo 2 aF7] (ovarian cycle)oll thh A5t7F A= ¢t
1§ FAFY a7 da Y oxdze] 37)9F M4
2320 W3l FFe BESH oJzdAte] HERAS 4
ato] mhelat 4= glth(Iwasawa and Asai 1959; Rastogi 1976;
Polzonctti-Magni et al. 1990). & Ao A& FHo] A4 F
ol F=748| (Bufo gargarizans) 4R d4 Y X URE 2
719} WA BE2 5 7|E0 R X2 UAE FESt] o]lEY A
A o] w2 M3 FFE A5 RAkSH GAaF7|E ahet
skaLz}; gt

]

Mz H AE

p—

NYFE L ANA 71527

78] (Bufo gargarizansy= AEHRE AFAolA L3
F& ot 20129 3€RE 20139 29712 FJFA o<
Fopx| oA vl shofl v 3mte o] /o] A (HS 100
g o/HE At 3 oo AP AATIH o F 43
NAZE Aol AHEE T o] 59 AAX] 71%21E ZA
3171 3l 714 E (Korea Meteorological Administration
2012,2013)F &8st AYA A A 712,29 2
o] 2 AR,

=
=
=

N

2. A1F, ¢ FA, GS1 4k

F& A& (triple beam balance, OHAUS: GT480)& ©]&
sto] 21 S AFE 24T T Gas AAstel ek
A (Denver instrument CO., AA-250: GT4800)2.2 {49

FAS £43t921 gonadosomatic index (GSI)= T4 F

3. oqzdRe 37) $4

EoA FAE A &3] Amphibian Ringer£9 (AR,
NaCl 6.6gL™",CaCI20.15g L™, KC10.15g L") 2.2 370
Bolg AAT ARG o] Fojgls HeFgAe] & 5
Al (watch maker’s forcep)& ARE-3f| AR WiofA o
AES RAYR Hstel 7 BPUAY dmuA AHE
AM-423x Dino-Eye$} Dinocapture 2.0 program (ANMO)E
o|-8-3t A3ttt

4. ZUAY e A TES G RN

o] ZHALo] el = Dumont (1972)9] ¥io] whet 2}
SA 9 S mdA} AR 3 P4 =S 71E0= o o
A AR itk &, o2yl ) 4¥ £2o] AFPHA|
oFa Nlzdo] £EE AeE vetlie Aol 0.21~0.50
mm o| 2 ¢ =4 o]d YIS A Class2 Hstion
(Fig. 4A), o Aol W &Ho] AlztEo] HAHOR 1
2e W] 2 7o) 0.50~0.78 mm |2 F3}F £7 27
DA E B ClassZ A3t th(Fig. 4B). o ZdAo] W3 24
Fol S7kste] ZME wr] AFshy FESI AESY F

249 FESI AESo] T FRE 2T g0
2 Uo] Bojo gAo] A9 o]Fozl AR AL 131
~1.98mm Y& P ZH 9| F7|FAZ H5kct(Fig.
4D). D Class¥t} o|F2 ZAS w1 o xdzel o
A S 7P 23 WA o] 2 PR Aol 1.71~
2.23mm °|Wy ¢ JEUAE E ClassZ 3T} (Fig. 4E)
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Fig. 1. Air temperature, precipitation and day length in Jeongeup
area in 2012,2013.

(Table 1). W U AJ7]o] AA FaoA AxdAES &
292 Fsto] 2] (Nicon, 20x) 2.2 T&EIHA o
ZHAES dEdA o et RS $ dAE Hes 2A
3t 3 A5 W3} HE BAste] daFr]E gebstitt

5. 8AA3

i BA A3t ogt GSI(da FA/AIS % 100)8] A%
HILH A2 one way analysis of variance (ANOVA)9]| o]
Duncan’s multiple range testE &3 594 AAHE AAIst

k.

M
]
H

LAAA A5 715 Hs}

T8 A A28 AE Hstol| o g
flete] 7|23 o] o] W o] A =
2012,201349 ¥ HA4ARE Fagt 23 A AL
H2~24) HHALEE= —l1~1.1°Cgdey dE3H (6
U)o HHFLEL 235~27.6°CE Ve o F4ake 7~
940l 240 mm o) 71EF 2 o] A]7] o]&fol= 80m
o]3tE UEtHTH 2o Zdoj= 19l oF 10A17HS UErd
omn o]F HA} 1o Zol7} ZojA oFHQl 6ol 145
ANZEe 2 71 AT ALE 1290 9847t 2 713
Qe (Fig. 1).
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Fig. 2. Annual changes in Body weight (A), Ovary weight (B) and
gonadosomatic index (GSI) (C) in B. gargarizans. Frogs
were collected per month throughout the year. body weight
(A), ovary weight (B) and GSI (C) of individual frogs were
plotted in the figure. Significant differences at the p <0.05
level.

stAou fogt M3t YetuAl efgtth 99 R E GSI7t
H43] S7Ft4L ol 58l 290l 7P =A vEben (p<
0.05) o] A9} GSIE A9] YA|5te] A% wWalstgitt.
390l i FAI} GSI7F 2ol vl BA e A
2 2ol YAESL 297 390 wigho] AFEHE A& v
3t o] & gho] Wolx]7] Al&dt AL A AAEL] Hao
A el 2] AR At ZUREo| wigEeix 2
G Yolle d% FAol AFE7] A ATl |
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Fig. 3. Annual changes of the follicles at different developmental
stages frequency in B. gargarizans.

o 3171 W&ol (Fig. 2).

S o ZUAY Auste] e HaFI)S shorst
7) 918 ol Eukabe] Wk S o] O3k 3L Wkeh U
o A7 & 71202 4% BAZ T BAR o] 1

dof| 7Hd w2 Hl&=2 EASHAIL(37.6%) 12€9] 71 R
< &S YEHT(0.2%). C classol| sjFste AZEA S
< 64EE 109717 S48 3ol A9 o]Fold D
classol| 3Ptz AJEZGAELS YR E o5 197H4] &
AetAh E class?l o] 23RS 10958 YERr] A%}
ato] o] 53l 19 7H ¥ H &R EA 54Tt ol 2gh AL
AES AZEE AuEd 5 (3~5¥)°l= A, B, E class9
of tainto] ZASHEIL 95 (6~8¥)%l= A, B, C, D class
o oz dR7E EASHTh 7HE (9~ 1Y)l ZE class9
27 2P AL (12~28)°= A, D, E class®| &
ZdAp7E 2ot FFS UEHtH(Fig. 3).
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Fig. 4. Photographic illustration of ovary showing the main char-
acteristics of the follicles at different developmental stages
in B. gargarizans (Class A; Transparent cytoplasm white
and small follicular oocytes, Class B; Yellowish follicular
oocytes, Class C; Light-brown follicular oocytes, animal
and vegetal poles are not distinguished, Class D; Animal
and vegetal hemispheres become differentiated clearly and
delineated at equator, Class E; Full grown follicular oocytes
in breeding season).

HA o™ (Jgrgensen er al. 1978; Rastogi et al. 1978; Fraile
et al. 1989) &0} o] Zol= 79| 25 (Norris
and Jones 1987) A7 WA7]o] FFE v|A+= 7 F
Q3k 34 Q007 oAX L gtk (Bush 1963; Horseman et
al. 1978). A& wta} 874 2219 #ikrh Agh 2o
A st GAFES ALY Wt uet YANZE FA
sty mid Ak A]7]of HA71E 7HAH (Delgado et al.
1989; Yoo et al. 1995) 7| 2| 2} Zo] AdA YA&s< o
£ FEE2 MAMNEFAEY A% F7] WSt 9o A
gonadosomatic index (GSI) 9137} A2 &F9 Fa3t A%
2 % 9.

M o2 d2e] A& HitpAzaEe] qZAZE
A}=38}1] estradiol 2] AL X5t o|uf) A H estradiol-
17p7F A ZE Aot G d o) o] £21E L o]
50| GAR olFHo ox AR Yol dFTuld s &5t
A 53 0|2 913 SE A 2717} WA Wkehe Ao
o+ Atk (Wallace et al. 1974; Follett and Redshaw 1974).
ojf et AHIES HIF 22 AN da FA % GSIE &
gt A3 da BA 9} GSI= 499 A E YEfHon =
< oZdAEo] G £ HTA (A class)d] ez e
=

e
=

¢

o] A7l W F4el FRE Aow waHy e
2ol SURE B 23 Q7)9A B class)] | ZuAEo|
BHE7] AZstel TR Aol B2 ololA ek
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o] It 69l THEH FagNE G =4 A
A (B class) ¥ &8 54 F7]9A (C class)9] o 2327}
Sd37] AlFetTt o] % 8¥ol= W3 3 7194 (D
class)®] oJZAA7F EH8H7] AlZstGlen 9do=
FA L GSIZF FE5H 7k AS EAT 4 A
23t A2 o] Al7|o T3 £ difo] EtatA Ay E=
AL uate 7] 23t 7w, 2o dol7t A% 7 21 Al
7191 7~99 0] *& F3 o] EdkslA NYP==
4 %t o] % 7]20] 20°C o]3tE ol o] Zolrt
1247k o|Y &2 Eo]E 1087 H A,B,C,D class¢ &% 5
A upx]i gAo] ArE A (E class)Q] HEZHEAE]
TEE7) AZste] Al W3t F& o] FEAA Tt AL
2 AAZIY. FHo| AIFE 2= 11¥€el= 7]20] 10°C ]
SHE UEH Iz @e] Zo] HA] 11A]7F o] 2 Zrol| = A7)
o E class®] ojZdx7h HA; S7tste s A = 3l
At B9 291 12¢¥9)= E class o W3] 471 34351
7kt on 299 daoAs o] dRH (E class) o
ZHA7t AAFH o2 ERete] iAo 7)o da
Heol nE AxdaEe] Wdo] FAIF (synchronized) &2
A=) 2] ok 7}zke] o] Ao whah ZgP =t vjgkA 7]
SH A o] dRH FHE FASE AR Ay
39 g JHAS] FaolA E classe] x2EA7F EX 514
3L Aclass®] o] ZdA(gro] EAste] o] AJ7]of ujgo] o]
FOFES & o o= ofeHH A FAH| 2
S5t At ggo)7h BEE A7 YA|se] FAR| <
HA7)= 2~399S FAT 4 9o

olFe] AR ta Yo ¥zt ARES FAkEE Al7]o] ¥
AL 3= Ao g Ad#EA A 7 TtE] (Shin and Ko 2014)
o vlwal B Ak JRtE] o] AL uigh & 3YEE 5¢Y
7HA] ek £ HADA (A class)Tro] EAstl oy F78] 9
A= 49009t A class®] o EZGAETro] EA 5L 5YE
B Hi2 U3 =32 A7 A (B class)d A EZHAEC] 4
He AL AT = AT B3, o] gEH DA E
class)] A2 G| P4 A7 = =4t 7HtE]= 12Y 5
£33 o vjg] FA8E 10953 BEE & F 4o v
goAol o2 oz ue] FHA77F A2 T E2A YERY
FAREE A7)0l MAlEh= Bk Folet steietE Fofl mhet bt
2 Y Axdrte] wgo] AR g2 IPES AT 5
Ak £, FAR e MA] X717 2 F7hEE (Yoo er
al. 1995; Ko 1997b)2} Z7)te] (Ko 1997a)8] #$ sh=tAr
A7)t TAn9F 2a] A classFo] 2R3t A]71& g4l
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7t A% EA5t9.2H E classi= 495E 79704 EA81H91
o 7R R Y] A Aclasse SEFE 6¥7HA] B classe 5
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ZE o] FAR9 T E P UEhd S FAT 5 AU
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