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ABSTRACT

This study was conducted to examine early gonadogenesis by using a histological method
for the appearance of primordial germ cells (PGCs), protrude of genital ridge, and formation
of primitive gonads in diploid and triploid mud loach, Misgurnus mizolepis.

The pattern of early gonadogenesis including appearance of PGCs, formation of genital
ridge, and development of primitive gonad in both diploid and triploid were not different
histologically. Characteristics of PGCs of triploid were also the same as those of diploid.
However, gonadal length of diploid was significantly longer than that of triploid (P < 0.05).

A g

) e} R] (Misgurnus mizolepis) = 278202 YolE(Order Cyprinidae), 71E5%7§#(Family Co-
bitidae) & w|*2]o}#(Subfamily Cobitinae)dll &3t B AAFEA $vete] A 34, F&, =
H 22 % 5 29 3F0 Ha B ge IF ug AMaske 244 olfolth myEAE
SYUEE BlEste FEopAoL Aol e T Bhe] SRR 22 IR dstd B HFoE
ofg=ol 21 glo] I Fae wid F7b FA ok 224, H2 ok R TR 28F% %
H8o zpAske] Aiberol v A Al glo] AiE TS A WA nlFetR|ef Aite] a7 E T
At

vtz oz ufA (triploid) o1f& AE A7|9 F7Fe vehe 7153 Bdoz A AT o
Azl dg T e &EsA d7HDL don, APHeIE HT xojg HRT 2
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and Wike 1986 ; Thorgaard and Allen 1987). Z&u}, tiR2E 364 ofFo E<du= ge) g 3uis
olfe] AL A/ A Rusn loH, Kim et al. (1994) & E3], F 53 384 mj#agAlg
AadelA AAE #E v 9lo] 3ulA] ofFe] 7] ARSIl #F A7rE aFHT Yok
ololl, & A= A v RHAZE Frslod o]Ee 27| A& A 5
9Al ABalhk RS Uz vasigoh

Az 3wy

1.

r2

o

¥ ALg-E v R 2kA], Misgurnus mizolepis H ol FAbpA g w
< A= 2dsez dAe AR 157.0 mm 1650 el 2vfE], $A
2o}l ok

_]2{_:

F 558 A7 A0A AFSE
A2 920 nm ¥ 1000 mmel

o o

2 WHol ag} ¢l ofel HCG (human chorionic gonadotropin) 6 IU/g & 27
FAG T BRI 0 2 AT FA Hoje & o AHEE FE9 1/2% %9 HCGE 2%
Kol o

)

3. 3uH% R

Kim et al. (1999¢] o] Wk 574 5% F 52 2:05Co14 087 AL Aagn, a7}
BY YL 25T A5 FEAZLH, 05 200 £ £BeIHA 52 Wolq A B} 2541C
Sl A ALSTh 3 B AT AE D o) Zo)ek AN ZAE Bakod BTk
HEPE Be WABANM AR 244 HFetA Foz YPsch

i 209telE Bouin &4l 24Xt AT ¥ 70% ethanolol BESPAA ©f 3 1ovielE %237
T4 AEE o] &3 =, Xojrle] AAMAAE L QA AAlse] HEs XS By 95t
oA AAE A - Tt L, o)A 9] FbA TS B3l paraffin AHHE] Wet 5 um FA Y
B2 94 HAEL BT 23 HEL Mayer's hematoxylin-eosin stain® 2 vl 23t ch

5. SAEN 24

290219} AT ZE B4 AEE FAH ASES 99 Student stestS HF5Hsich
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2u A o} e A vl ek (Misgurnus mizolepis) ) BN AL FA A

4 3

1. AQIMAINZ ol 2512} AAMAA(primitive gonad) &4

26 R 9} 3upx] EF R FZFeo] My Role AFo] 2164013 m E 2074019 mEA 7|HE
TR 2R L o}F v AEoIYL, AL AMNES TR fgror AP L FA] FAH
RA gkttt

1—1. B3l& 12

2uiA] : BE A7|AJoloA AQMANES FFY F AUk

A - cRRo] Aol A 2ulH 9} ol AGAANEE BEEY & ot EME 9vtke
1ol Al QAAAES} g oF 4/52H Q] FFH FAP wiE 4B JAF FdS
i) 5 Alole ¢HERE AeE FALHJHFig 1A). AlQANAETE $ & g 5AS
Eh R (Fig. 1B).

=

Loor ofy

1—2. B5l% 29

25 2dRE B35 25U7A] Zh A A, 3ujAle] Ha MAALE Table 13 ok

26 A © BF HFo] 3.23 el A7|REL o}F] FEo] fFH A B, BRol FEd(yolk sac) &
AU AATh Z2AHE suEE qui]o A Al A A E7) 2203 olele] R4 7+ 2 (fibrous mesen-
chymal tissue) & wa} A HATHFig. 1C, 2). ALAAHNEE dutgdo g FT7o] 21 umW & 24
AHE Hlz v o MEAL HEFH vi-¢ FatA 3ol ek, 3 HA] AAE
guct o ¢ & 23 5L e Ak(Fig 10).

39 HaE A 248 mel FH7] AFojoia A 9uE)E guiElellA] AT AEE
NG EE B Age] A% ofgh AH4 253 S wet 5 3 4] A4t 348 F99
3 Zo) 5~7707F Aol A dFE wide] Vel TH(Fig. 2). ol AlE FA] FE70] 21 umli 2l 24
2ufH| o] A2 E} FALSE ARk el tH(Fig. 1D).

1-3. §351% 3¢

20 A D T AT 421 me) Aol E obF dEg Bxd Az AT MM F7t Eue
SAZ ¥/t BoEa Helg HFHog HY| AFEn dEo] /ATH wjde 7lee] ARHe
5 718 Aol A9 gaEAch TAME sutE] EF AQAAAE7 AEEHYT AdAHHEE A
FRoA ¢Foz 019 mol 22X XL wiESe] AN, dFE AHE RS U+

3uiA D W A 394 mmel A7) ZojelAl zALE 12vhE] EF AlAAHAIET EHUT FE
HollA oz ANJYAHEIL & & H 1270 HAZ F748H] 0.13 mol] ZAH YERgTH(Table
D ALAAAEE Mo g FXHHEA B oA JAAAT, 9H438] sty 5 FE33 AT
ol AX ¥ udle e 3 JRel o] Flo] YEhdTh

1—-4. 83} 4~5¢

20)A D HEAF 514 m<) FrIReIE dte] A FE I V1 2F ] dee] JAPHIL R
ZAE 167He) B2F A QA M 27} g on, ¥5hF 59U 10vke)E 2% A48 7(genital ridge)
2 ey Atk AAgTIe TR AFAE WFHoE ANIAAAEES BN BAeE &5
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Fig. 1. Germ cells and primitive gonads in diploid and induced triploid mud loach, Misgurnus
mizolepis in sexually indifferent stage.
A, Section of the pre-larva, one day after hatching in triploid.
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v 5o} 3w u) 22} (Misgurnus mizolepis) e YAA AL 4014

B, High power view of arrow area of Fig. 1A, primordial germ cell (PGC, arrow) were

located between the mesonephric duct (Md) and the notochord.

C-D, Sections of pre-larva, two days of age in diploid (C) and triploid (D), showing PGCs
(arrow).

E-F, Section of post-larva, five days of age in diploid (E) and triploid (F). Diploid (E)
shows genital ridge, consisted of large solitary PGCs (arrow), somatic cells and fibrous
mesenchymal tissue. Box of Fig. 1-E, shows the genital ridge. Triploid (f) shows genital
ridge (Gr) as seen diploid (G ; Gut). Box of Fig. 1-F shows the genital ridge protruded
into the abdominal cavity.

G, Section of post-larva, fifteen days of age in diploid, shows the developing sexually indiffe-

rent gonad beneath kidney (K).

H, Section of post-larva, sixteen days after hatching in triploid, shows the cluster of germ

cells in sexually indifferent gonad.
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Fig. 2. Camparison of schematic diagram of primitive gonadogenesis of diploid and triploid mud loach,
Misgurnus mizolepis from appearance of primordial germ cells to the primitive gonad. Abbreva-
tions 5 A anus, G gut, Ge : germinal epithelium, Gr 3 genital ridge, Md ; mesonephric duct,
Pg 5 primitive gonad, Pgc ; primordial germ cell, Up 5 urogenital pore.

H1u AAcHFig 2). 222 HHA HZ3 A fald ¥4 49 (germinal epithelium) 7t $41 ¢}
23E AAFGNN BaEEg EdHT AYYAATE L FAGIE gt QA7 g
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Table 1. Size comparisons of gonadal length, width and height between diploid and induced triploid
mud loach, Misgurnus mizolepis
Age Standard length (mm)* Gonadal length (mm)* Gonadal height (um)*
(days) Diploid Triploid Diploid Triploid Diploid Triploid
2 3.23+0.33 248+057 0.12+001"*  0.06+0.003 823+ 038  10.14%117**"
3 4.21+0.65 394+0.29 0.19+0.02** 0.13+001 9.13+ 0.24 9.70+148***
4 4.79+0.26 485+0.40 035+0.02*** 0.28+0.01 9.65+ 0.44 9.53+1.05
5 5.14+0.36 545+0.65 0.82+0.10** 0.61+0.03 1025+ 043  15.09+185***
6 6.04+0.24 6.35+0.81 157+0.15** 0.77+0.07 1255+ 132  1844+195**
7
8

6.97+0.40 7471076 1.201+0.60 1.30+0.05 2042+ 5.99 22.32+3.58

8.43+0.59 852+0.68 2.71+0.07 1.58+0.12 19.53+ 4.99 21.54+1.01

20 22524015 2145+4.88 49 +0.12*** 3.14+035 23.10+ 5.66 22.72+1.93

25 2433+045 25914627 6.18+041** 431+0.35 38.06+13.12** 28941217
*Mean+s.d, **Means differ at P<0.05 ***Means differ at P 0.0l

B BA%og o|Fdr] AREycH(Fig 1E).

A L 2AME 24vte] BT AQAAA R AEEQon, Hal% 549 157kE] F 13@lele
€718 B34t 73 499 HT AY 4.85 mmo] Fr\Aloie A HI} A9} o] B
AYo g HE Fyso FUWE wel JFFoM FEoz ofF 028 mmZold] AHA Wo] UL,
AGAANEES AXEGe] st —Er%%—ﬂc} el 3 Zo] 11~14702 FFA ZF71E
BYcHFig. 2). #3F 598 A 545 me] F7] 2ol A7) ol ALYMEES] R4
AAzZ 9 wgH tEo] 2~ AE JDg o|FAY 93] SHEXHEA A2 4uE g}
g Zol &k 14~1578 W E vEhgth AAE7IW ALAAAEES &% did 45 Rt
E3], o] AI7ldlE AE JOE ole 244 23] FugAA velna, Aag7)e AldaaAEel
aE Atelell MAXZAY MEESC] AAAHA AxHo = ¢ FHXoz Hdoz FAH7] AR
AMEE 200 A oM} o] FrHA] Fog2 FEA[T. 7MEA 71 FeHE FE AR E 2T
UE e FHoR FE YHET] W FHY A9 Ao de FeeolUch(Fig 1F).

=

1-5. 23l% 72

200A) AL A LEFA HTAF 697 me] F)A] B A ZAME 8utelF 2ubelst PAlA
skt & Ao ALY FA T AFRHE iR oAeA vehd AAgTIE v
HZoA ZigAl=gn] e AA Al ESG AAE 22lu A ARE FAH U,
AT HuAgaE 239 Bdoi Sain Fd=e] AFET glsdch

e Al L HEAG 7.46 mQl F7] Zojo| A ZAME 10vE] F iR AAEE AAEI7E EEF
AL, 2utE]= DA AALE 7S B2 S 70 280 A 9 FAE S5AS el L, AAE7] ) ofee
420 ym=A719] AAEAR AXEZ YA UATh

1-6. £5}% 8¢
200 A9 A FoIAlole A FDHE A §27F B A Aoz B Bo

hu
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2wl of 39 A o) e} A (Misgurnus mizolepis)©) FAAY A 23

EZ50] US AFIAT £& Aol AQAAHES0] FFYYT 1T Abolo) T Feje] A4
5o] AT AATKFig 2). o A7l W44 BENo2E By JAis Fro e A4
po] FAMAA, AV $E AANWALT) HRAATAN APHS e} FBoE NP,
d7ke "z e

1-7. 251% 15~16Y

2 A Ha A 1548 me] B3} 1590|F WAL doly} ulAlol vl ESA Z=71E7] A
2t tH(Table 1. 9A8A4E BAAEE e F2AR7) 3wy My B3 A9E oa)
ez Yehdd, dAdALU AAANEES ALY BE ZAstEA B33 2094 7R
ol HtH(Fig. 1G).

A A AL wEte 23E 1697, W o2 ¥4 F2de ANAEZE Ad 44

=y
B aw 2ufA s} o] BFog vF wgatn JUUcKFig 1H).

ofjr

1-8. F2t% 20¢

20f A D vt A 2252 me] FI)zIIEA ZALE 9ulelF thRES AFH unjRd gALE o
AL AL, 2vbel e HAY HAa a8 vkEle B4 A4 Ykt v 444 Yol
g FeAE olF dEhd YAAZER olF ENT AMEEY F£F FPt BFHJ

3ufA et A 2145 mme] FA1RoEA ZAME 6mle] BF AH u)Est g4iz ebgcl
¢ AHhE BHoR Us £F vFHEM $F0E YAMEESC] oF, wEsn Uik

2. WAMEZS| Hel U AL F7]

o

ANYYAAES] Feje FW FA 2uiA S} A 25 Q9EES Gehich 2R 4817
GAHE $HF 4~5U8 AFE UES vehit 2840} 998 TARE Yo Yeiky,
3ulAl o) A ANERE ¢ m T debich 28U, 98 20 A9 30H 25 THE Lehyo],

AE F 32 F3b Zdo] 283 Folol glojM REZQ AolE VEhiRY W AulRo s §ol3
Zkol7t VFERER] 29kth(P ) 0.05).

2wz o} 3uf Aol A F-3tdp Ao wWE AIDYAAEL] EF Zo] B YA Aol F7)E Table
13 2o} 5313 299 2ufH) AlQMAHE L B2 dolE 012 mmol] AA Ygow, 3uiF o
0.06 nm= 2uf A Hr} w9 Fpct F31F 549 2u)A) AAg7)e] Lol 0.82 mE w]$- AAFE Wby
e Al 0.61 mE 2uf Aol vls) chi Ftort, HAE71e oy AAHNEE AL FARe
FEE d3 AHAE £EA 10 pml L Z7P7F 247 102 pm, 151 ymo 2 HZE UL RaE
89 2uf A AAIE A Aol ol oF 271 mmE 3uiA e} 1.58 mmol] B3} WE WIS W ow 2ufH 9}
3uiA B A&sE sdRe dad] ©E oo Frb) FalstA Jeht A2gr)e Eole 7tz
195 pm, 215 ymolith. 4F w|E377F A&HAN F oz FRo] H7] M Bl 20Un
259l = 20 A AAAe] Zole 242t 4.9 mn, 62 mmZ, 3uRH 2] 3.1 m, 4.3 mETH )¢ WE HYS
Bylow, xo] Al A2 fAtetA $EF A4S BPoy, 2385 25U5EH 27 38.1 mn, 290 mnE
20 A B ZA Jebgth weld AT B Zo]l 2 YAAJA A0 ZolE AwHoea 9
vl H) 7} 3 Ao Hla] ZA vpebgtH(Table 1).
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18- A5E
3 z

ojge] AAYUATE olFe wet 1 EE A7} btk Jole RFAF
2ok 392 vmy w2 4

Yelolohe $89 39, WAE FoF 39, 22T AAE 94 SECE
Lot BANFolE AAMES $5F 36, FFS S X FaF siLol Fsdntn Bus 2

91tH(Yoshikawa and Oguri 1978 ; Davies and Takashima 1980 : Takashima et al. 1980 5 %1 1988
o9} o] 1990 ©] 5 1994). Kim et al. (1990) wFexE wigdozg JEgATold AF 35
mel B35 2oleld AQAAMEsL A¥Egn BnsdEd, E A7 i 237 o
sk, B AT 3uiH mEAE BaE 1de] vE UAAelM AAAAHNETF AEHA o,
27)AA0] 2uiFo] Bla] “olx BTEA 3MAE tiFEo] HFT AR 248 m3l F3HF 299
A7)zojol| A 2uiA| 9k 2ol AlFAIAAMEZ} Vbt

gz FoN A4 §71E Kim et al. (1990)9) 218t fAM R31F 4~5U0] A Act 3uiA
o ma Rl N A §71E AAMES} o 71he) old AN TS} o] REF 4~5dold
Aol el go] 2 SARE LS UehE ATk Kim et al (1990)2 F3F 8dolw
o R oA o o] FEHE WE DS BAF uid, B QT AME o] Al7|d] 26, 3MA EF
WA= 2t AARAL7F BAHRoH, AP L WRoE & & AWDeR B3sHol e

A AT Bhoz EHE AL Yol A TEEA G FAsHch FakE 20977

A S B85 257 ] B AE BF AGHoR YBH YALE THAD o, W 24
Be) Aolo] ola) was Fazel 27) AAL TE P Holy] AFE o, 2 AIsh 3uAL
2487 oz wAY & YTk e} oJ(1900)E Aol HEE £EE TV EE FY o
FNANNE A&, AR A% Aol e} Aol drkm B 2o} A4 B8 AT AR

zZe] W2 A7) oS ;s Rojokd Holrh

QAL Ba FARoA FEE $ds] dolur]d dad A EIEE 9L Ede
o] 7}A) We] Qlor} o] B AMEA A TES] EEe Wz 27| AT+ Ao,
o= MES} Yist A Ejo] #oPtin Hus I vk Shimizu and Takahashi (1980) =
TN AT REZ FA2EH F4E YA AS TR )07, Takashima et al. (1980)<
B Lol AL HAHES] AL 42 T YhdNE ARAMEE, FiMe=
sertoli cellZ 3}, wadty usty ok B dfoA Ada ¥gd g AHMETLS 26 A

=
A BF % b gelz g deld EE F Ao ¢a¥ 2 3ad 4Hag 27
al

ojW FEe u|xEAd A HAsojel & Folth

NPT FEle YA 2AE a8z TAAFY AE HR3 diFE ojFe] AY
Z2ulg MG AN B e FYo g A¥Ertn Busn Yrh(Takashima et al. 1980 3 ©]<}
o] 1990; ©] = 1994). & AN 2uiF et 3w ALAAAE Fele 2 BA A7IR] 9]
237 ZTAtole] gutao g Watglo] velytth o3 sAAel FEAQ AATE XA EEstEA
ANAA L QoA @S AX TEe 77k FHZ Uehde oz Alggrh 18]a, 26 Ae} 3
WA AQHAAE Z7) 2 2 B AwHos {3t xolg Uehl Holx] ¥dth

3ujA oBe] WAL AR 2wzl HlE =g, AL FEAF A W vk £EF A
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2uf Ao} 3uh A vl kR (Misgurnus mizlepis)® BANAAL AT

o9 3 A AR WHa SERAFE 2ulA o Bl 7.7%, $HL 2 H ol ¥ 52% FFEoE wS
k1l E_TLE].TL AH(Benfey and Sutterlin 1984). ¥ @FollA QA4 Fak vaE o)
= T AT ANYAAMETE F2A AAE 2t WA BEte] wE) A A4
a"} R AN o] 4L 2] AAA P4 BAHNMEE 2uiA o)A e Kot
o wE Uy HEe B9
= A3 D&l 3ufA mlFEtA|o Mo AYYAHESL] 2T YAA L HAo
ANLYHAIES] £E S 283 AHMEAY 242 BE WAL THo] 2uF ol o] B
2 otz glo], 3uiAl wEpAe] WA Z7)o) glo] HsaE Wil e YzEH bl
obg Aoz Algdrh

b mlo
N4

.41

wlo

ok
2
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ar

—_

T8 3u0A w e} R] Misgurnus mizolepis®) A}, Xol5 AEZ A QAAA L] 28 2] §7
AN YE B we AYe ARSI 2ujAe vl makyc),

ZHAS 34 B AYAARE $AF 20 ATV TAEH FUAI B9 B3
weh ARk 42§71 RAF 4~50 AW AMzey Bjom B2HY] AFsHYn AN
9AE R8T 20 ol 8ol R 20~2597A ALFAMES] B 243}
R R4 A2 WD Wl ABos Aok WY AALE Eht T H4YE BT

4 2%y 548 BAh AdAANEY e 249 A 2F Qo)A ElE Wi
B FEEHUL A7) 2w Yovh, AAB A2 Aol 207} e ol W)sh 2A epdh,

wae 2

£ ATE 8 opAgle) A BLAFY # ol€lg @A A=PULh

e
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