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ABSTRACT

The sperm morphology of two Korean frogs, R cotes beioner and R, nigromoculoto (Ranidae) was studied

with the light misrozcope, scanning and transmission electron microgeopes, Sperm heads of the R. cetesbeiana

and R. nigromaculris were long cylinder shap es. In the total length of R, nigromaculata sperm (51.2 um) was

longer than those of R, catesbeimng (44.6 pm). Both R catesbeionr and R, nigromorcudater had the long head

and principal piece, and short middle piece, bt the necle was undeveloped. The axonemal straictares contain a

94942 arrangement of microtubiiles. The number of mitochondria in middle piece have less than mammalian

sperm, which irregnlar sarrounded the axone of the middle piece. In conclusion, R. catesbeioma and R

wigromacwizi shared many similar features in sperm heads, necle middle piece, and a site of mitochondria and

axial structure, and it suggests that these species should be clozely related.
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al., 1988; Kwon etal.,, 1993; Kwon & Lee, 1995).

3015 A plTF R BT T2 Bugos &
Fawcett (1956)7F Bufo arenarum AR DM TE2E
HEgoez B I o) & B 2] (Discoglossidae)
2] Discoglossus pictus (Sandoz, 1974)2} Bombing var-
iegata (Furieri, 19751 % FRombing orientalis (Kwon &
Lee, 1995; Lee & Kwon, 1998), 74| = (Bufonidae) 2]
Bufo bufo gararizars (Kwon et al., 1993; Kwon & Les,
1995), A7 T2 Hylidae)®] Hyla japonica (Lee &
Kwon, 1992; Kwon & Lee, 1995), =5}k (Pipidas) 4]
Kenopus laevis (Bernardini et al,, 1986), 7] 72| & (Rani-
dae)®] Rang nigromaculatz®} Rana dvbowskil @ Rana
rugosa (Kwon & Lee, 1995), Rang catesheiong (Sprando
& Russell, 1968) o] B uE <4 glew, 324 F7)
22, $7hF) R 334 R 2437 Ko o
al, 1998)¢F 7 32] A=bs] yT2d oA G2y
d BYE ALY ofF T ozt A=Y vz
T 23 H Rt gl

Wb 2 dFe A7 (Amphibis) AT
(Salientia) 7} F2] 3 (Ranidae)®] FHi-7) F2 (Rana
cateshelana) 2t F7) T2 (Rana nigromaculata)d] <3k
BA WeE B¢ ool G FolF 39 g
@ Holel sl Aehuw B, o5 359 §
A#A g vAsiasl & A3F Aok

ME I ot

B g7 d¥AEs #ao0Fe] (Rana cateshe-
iana), A7) T2 (Rana nigromaculata), 252 F7te =
A 2004 59t odd AR Ad T T
Sx3elq Az AR Table 1)

2 A7 =4 dgd= ekt o f ¢

7 FE
E 7} 32| A SR cther® vl = 22] ALE H

Foed vlel 3] A F ARD evholz sl A2
FHL £35S o % # ¥R Model: SM-10) 35F
A4 Bz Areae BTl e ¥rEUL
webol e =2, 102 A= WG o 2
A] 3%-—glutaraldehyde (4°C, pH 7.4, Millonig’s Buffer)
#9090 30-50%2 TARAE 7Y F 02 A=
F7] AZ(ar dry)A )7 = A5 A2 Millonig's Buffer
(4°C, pH 7.42 ¢ = lcohol 2w AR (70,
80,90,100%) =22 747} 1084 Bhpsled IFahan)
7 (Nikon, LH-M100C-1)22 A=} T23 i3]
ok AR ARl &) B =ZH|AetEy o
£ =37 lon coater; Giko,, B - 3)efl4| F2=2 32
A=z FE I oL 347 AR @Aw)F (I8 SX-40) o2
7 siygdct. AR vHTE #EE Held 4 2F
2 AAFZEL 3% -glutaraldehyde (4°C, pH 7 .4,
Millonig’s Buffer) &8+ 244 2F g7l 3 Fdst
gFdoz AT oF A oA 3% -gluta
raldehyde (4°C, pH 7.4, Millonig’s Buffer) %‘“—%—‘ﬂ“ﬁi
221 A vA s A v B 23 &2
dFdomg AT GF 1.33%-0s0,48 24]2F
+ x4 sget 3ol Bd 23W g2 P 4%
o7 2-3F oM g dmE er A(70, 80,
90, 100%) 2= " StEI 2T propylene oxide
2 Ag g Bpon 8122 Eejsiel 25} o7}
L FAHEL ultramicrotome (MT 6000; Sorvall,
Dupont)S o|&ste] 80~90nme =% FHHL oo
uranyl acetate £ lead citrate £H o7 o|F oA
st FAARLRAW A (TEM. H-600, Hitachi) & 2. 3
Saaet

A3
FahTele BT BA 219 HeiH 52

Table 1, Date examined, localities and number of individual in two species of Korean frogs, Rana catesbeiana and Rana

nigromaculaia
Spacies Date examined Localities No. of individual
. May 13, 2004 Upo-mip, Ch angrydng—gun, Kiymenam 2
Rana caresbeiana Jun, 7, 2004 Upo-mip, Ch angrydng—gun, Kyumgnam 2
) May 28, 2004 MMannaljel, Mt. Muhal, Mazan, K»nmgnam 3
Rana pigromaculan Jum. 7, 2004 Marnaljel, Mt. Muhak, Magan, Kyangnam 2
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Table 2. Comparizson of sparmatozoa of Rana catasbeiana and R sigromaculaia

Head {pm) Tail (pm)

Spacies Totallength Width Muclear length  Shape Total length Mic}g@gﬁ“e Prm‘feig;ﬁie"e
Rana catesbeiana 13.3 1.2 13.0 long—cylinder 30.8 1.2 296
FRenat wigromaculaia 15.8 1.2 14.8 long—cylinder 354 0.3 34.6
& el BASIs) FF U AAENA (FAY D ¥l EFENA BEHAA slem, FAMFelE o
=y AR A s BRT A Ged TF F 2 T AR §15100 (st a in Fig, 4),
o} Table 2, Fig. 7). #}A2 o FAS AR FHelA glot ZejzAl

1. gaziFee ™A

FHr) 728 AR A A 446um AREA,
AR e Aol 13,8 um, AR #2 13.0pumE
AA st gledow, Axleely 4 2 1.2pm ¢
et e Azl Hee 7 459 FHEx
4141 2 (Figs. 1, inseta, 2), A Aw 2= 2= E(1.2m)
o FRE29.6um)E FHEHAA glen, Hzpare] s
A Ae]> 30.8um ]t (Table 2, Fig. 1, inzetb). 3
o Aty B2z mofe F
s glow, FAf RS 27 FHE IFE (vacuole)
7b A=A 52 (Fig 4) HdL o g e
2 HolA slglet AN (Neck)e & LEE (A 517
29 o]F:aFeE FAE EaF(Azon)rh B A
FHY¥=Z @l slsict(inset ain Fig 2). 282 v
3 §v slsEeel £ ge FolF 34 vl
A Aon S48 FUow dh ERU 24
A ¢l4de} (Fig. 2, inzet b, o), AP TR 942FF =2
FAHAA glgdct(inget din Fig, 2).

A (Acrosoms) =

2. #oiFE2 A

7T AR A A 512 um o] gl A=}
wel Aol 158pm, AR 2 148 umel g,
AAele] 24 22 12pum o|giet 222 A=A
2] Hefe FHavfTeiet FUstA 1 dF5HE
32 gleded Fig 3, inzeta, b), A=pma] 94 Fi
AFelet et R FHE (0.8 um)st FHE (346
) E A 1ok 2Rl FRpae]e] A
= 35.4pm o) ¢io} (Table 2, Fig, 3). WA= €] =t

2

#8e e 21 e o} R He1A 5 Fig
4, 2% BT ANz ¥ T2HA
97 od, dgator FHY 24} (Axanyt B
A FEEZ WA G5 (Fig 5). 2R o
A BasjTelst shA sl ges, plEEze)
oF 22 Fav)Feld shaiaz e 36 34
Ae sl A, 2% gez 2RATA AAA
8k (Figs. S, 6). #AAFE 44 FarjFe)s ot
A2 o+2722 FAS A A%icHFis. 7).

z #

R Foj% AREL 7] A perforato-
riumn, T 53 AN ring T8, 22|32 shpetelst
el oh2 A=At axial rodd BHE HEE 2t
u gt A4 e 2FEEF Aol ad
(Burgos & Fawoett, 1956; Sandoz, 1974), Z&vf 2 4
FAA4 FaAFelS AAFE T F 2ve 2 4%
B AT B2zl A 9 vpded A
¥E Zeds ddar O9ut 4R BAE A
welE F 3 AT 92w U 4R e de
el A 2pelzb gl 27 Agpd sledAd, FA4 24 A
ZP—‘” ek o7 #H2 s v 9 (Humphrey, 1972) &

2 5T (Henley et al,, 1978) o)} 22|% = F2E

3 9% vhae) W Ahm sl Aol FHI
St (Asa & Phillips, 1987) 2k B+ FEeeletxn
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cett, 1956). o|#dt o] &+ 48 2EH 245
HAE B4 A £ F 3l 203 FARA B o
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Het $2 FHSEEE 2T keyrb Ho, o|HF
A7 Hed FAL 4 FdHAE wEleE A
F Fo3 A guvlelEt qAAA =3 15T
HFF B FAAldA e FDEL 5T AF5E
2] AL g "AAH A BAle 48] Basta gl
e, ol HAL ALt AfedL A
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,\l% aXIal rodZ Eeo] gl dhe FulFe 244
A5 axial rod2l 2 F4]¢f| axonemest vHFH o=
FE ST 41T, FU)F2 marginal filamentzF g wF
Hef| £7] 8 axonemal doublet no. 83 ¢d=4E]s] 1}
Bt A o) (Baker & Biesels, 19670,

Ring +23% E& #7704 2, axial rod
upeba ARt A AR 2 Al 271 ofA
Lz fEl= e, A4 ring TR Amphivma trid-
actlum3 4 mems £2 TE FU|R M #EAEE
vhde], AAHA 9L ring T2 =F5E =Y
Cruptobranchus alleganiensis bishopi 5o d# = 3}
= R BuEe gled, ring T2 Y
s 2 fElRe] 2% 2RTeR F5S 08
2= o] JEFS (Baker & Biesels, 19677,

2 9344 BT AT 5 F 2w
2t g2 o= AdedE e B4 2
5o R BA F wels 23 ol ol
A g W T a7t 7 2
S HHe A A4 e, Ed 2oE T
(Kwon et al,, 1993; Kwon & Lee, 1995), AR 2]
(Kwon & Lee, 1995), 7] 2] (Kwon & Lee, 1995), A
T2 (Lee & Kwon, 1992; Kwon & Les, 1995728 17
T F2] (Kwon & Lee, 1995)8] Azlel= FHefr o
2 G2 Fels el Aoz ol 2ok Ha)
TFelst T F 32 AR FA5AS
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FIGURE LEGENDS

Fig, 1. Light micrograph (inget a) and scanning eleciron micrographs (Fig. 1, inset b) showing the external featres of sperm of Rana
catesbeiana. The sperm head of R, catesbeiana had a long-cylinder shape (Fig. 1, inset a) and long tail. Note the middle
piace was very short. Asterisles indicate the mitochondrial sheath {inset by, M, macleus; Mp, middle piece; N, nucleus; Pp,
principal piece.

Fig, 2. Transmission electron micrographs showing the internal feahires of sperm of Rame catesbeiana. The chromatin grarules in
nuclens became fibrous gramales (Fig, 2), Note mumerous vacuoles in acrosome (inzet &), The mumber of mitochondria in
middle piece have leas than mammalian sperm, which irregular surounded the axone of the middle piace (inset b)), Cross
gection of middle piece {inset ¢). The axonemal structures confaing a 94942 arrangement of microtubules (inset ). A,
acrosome; A, axory Cv, clear vacuoles; M, mitochondria; N, miclaus; Ve, vacuole.

Fig, 3. Light micrograph (inget a) and scanning eleciron micrographs (Fig. 3, inset b) showing the exfernal featres of sperm of Rana
nigromaculata. The sperm head of R, migromaculate had a long-cylinder shape (Fig. 3, inset a, b) and long tail az &
catesbeiana. MNote the middle piece was wery short. Asterisks indicate the mitochondrial sheath (Fig. 3). A, acrosome; Mp,
middle piece; N, macleus; Pp, principal piece.

Fig, 4. Transmission electron micrographs showing the internal feahures of sperm of Rana nigrosmaculaia. The glycogen granules
include in nucleus, but the neck was undevelopad. Note a large of vacuole in acrosome (inget a). A, acrosome; M,
mitochondria, N, nueleus; Ge, glycogen granules,

Figs, 5—-6. High magnified view of longitudinal (Fig. 5) and cross (Fig, 6) sections of the middle pisce. The mitochondria was

rregular srrounded the axone of the middle piece. M, mitochondria; N, maclens.

Fig, 7. Croas section of the principal piece. The aronemal structures containg a # + 2 arangement of microtubules as £ catasbeiana.
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