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ABSTRACT

A Study was conducted by using a histological method to examine gonadal development
in diploid and triploid mud loach, Misgurnus mizolepis.

Shape of ovaries from both groups looked like a single mass however, size of triploid
ovary was significantly smaller than that of diploid ovary. Testis of triploid was also similar
that of diploid in shape, but it was smaller than that of diploid. Ovarian development and
oogenesis in diploid were significantly more rapid than those process in triploid, and first
matured eggs were observed 100-days after hatching (SL, 5.68 cm). Triploid ovary from
hatching to 9-month-old had external appearance of undeveloped gonad and a few of ococytes
of perinucleolus stage. However, normal matured eggs like those of female diploid were
observed in one Syear-old triploid fish ovary examined. Although testicular development
and spermatogenesis of diploid were prosperous sexually, testicular development of triploid
were rather retarded compare to their male diploid counterpart in spermatogenesis.
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3ujH OJRSe] Malid I ATV SLHAHBAM Kawamura et al. (1995)2 3uia] offre} 44
QB EAL w3 Axd wet 24 A7 BEE UEs sl ke o, 7 B we-aE
AAEA) gk ALz 7 9ubEQl @A4tol (Suzuki et al. 1985 ¢ Ueno 1989), EM© £ d2E

AAEA] B FAE AR oFdM Exsn glon(Allen et al. 1986 : Ueno
1989) AAle 33 =g d4eR @, £ BF 3 TdHE e

1990).

7ZA9-o]th(Van Eenennaam et al.

o) 22} A), Misgurnus mizolepise T FA o] 9 & ng FAUFAToE 2HS Lo
A4 T BEste] g48x 22 (chromosome manipulation) A7 ©]FoJA L Uk Kim et
al. (1994)-& ml3ekz) 3w A4 L HAE 2AE To) £3% o/fdE #3e Hx 27 delA
A7t BAEL 20 vl ok ok Uk 7(1995) & 3ufA wlFeirle] AAYEEH 7|2 AR
Pt 27] AAMNE L ANYAL FAFAH B Aol uiA L 2ufH o} [FAIF WL FAS
Jeldcz Bustn ok weEkd 2 A7 3wl uj3epxle] A4 wg okabo] 289 Bl
o zol& JeRHE A &AM st XA FFEA wlakx] 2ufH 2 3HE ez

z48d zAkE ANSYT
A 2 Uy

1.8 o

AFAYEGE ol F §FE AT AREE] & 53 24 m)2elA,
Misgurnus mizolepis 2 3 A% 1570 mu L 1650 mn 20k}, #31& #1% 92.0 mm ZE 100.0 mm!

2ntei gk
2. ME RE U 4F

A FE 2 e A (19959 Wl mEtth

3. 3tiH| R H AT

Kim et al. (1994)2] Whdl wlal 3 sEF 42 20+05TM 6087 A2 Halstgon] ezt
By FAYLS 25T ARSFolA BFAA, 200 £ £FARA] F2 oM QB 25+1CY F
23lol A oolg wiFAlEst AAHolE Foldte ARSIl gl: 3uiA] B AT AL
719k AA & ZAE Ed AAEYTh

4. = 2N

A A TR A7RE 2335 oMY 717 59 T 109 Ao o] 3 1072l E Bouin's £
24717 A3 3 70% ethanoldll BE3PAA 23] B4 A28 o]&3tArh 444 BE-E 213 paraffin
AUY S ALLEH, 270 ofd] AAE 2 - Toslgs, A4 BF2vt 8o g 7HEd Al7IREHE
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2ul ok 3w Al o] 2FR) (Misgurnus mizolepis) 2 A4 Eg

Aok dHEe 5 umFAY geld A% "AHe BHEUY
eosin® 2 Bl 448 Ptk
sk 3uf Al A g {F55 247 g8 3ulA 2 ol 3~537 Aol A AL s &
A 2t (A7 132~15.1 cm, HF 20.88~24.8 g W42 £ 1.8 @2k 3 30 (A 11.2 em
AT 162 g A FF 13 9F A A 2719 19943 590) 22 BA gz o]gstgth
VRt o] 9l GATEA 7] BE 498 Uro] 2ujH 9t 3mHE nlwstdon, HAw
SR AATEAZ] RE 3uAE vro] 2uiAe} 3MAE B walgoh

b
»
B

p=3
Lo

rlo

Mayer’s hematoxylin-

2w Ao 3 A e AEgE Fo4 WSS 98 Student ttestE F3ATH

2 3

1. Ao 2fF HEl

2uR A v ek A), Misgurnus mizolepisl ¥} &(cloaca) & F#E Fald /ArHe S7139 g2
(anus) ¥ 71 25K g /AT7Es 9 @”i(urogemtal pore) .2 FAE ] Tt vl F L
M7 ok 5 mELe M FAFHORRE ojol Fn@I YA LoA olo]W AL To] T 5o

0812 S Fig 100, 3 WAzl T2oh Fe 2oAs) FUsach
2917 ohAel ot Mg el AN e gFon UgsEA Sz e Ldue
WA dsi o (Fig. 1B), 204 $7e) PaE @ 4o Bdoz Agw ssi@iololn ot

3L
Zo g waskil QIIch(Fig 10).

Tesiin Up

Fig. 1. Diagrammatic sketch of cloaca, and external morphology of gonads in diploid and triploid mud
loach, Misgurnus mizolepis. A+ side view of urogenital pore (Up) and anus, B and C : ventral
view of female (B) and male (C) of diploid. Bars of diagrammatic sketch indicate 10 mm.

A HAe] e 1dolol Mt @n FWE URd mooz deeu, 3ddeNE 2ol

% 45 cm < 9FFe do® vehdth 592 3MAY Bat o 58 cme) ol A
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Aol A vehtom, ol5e] £ G Ag FAlol Gag iz FRuE

2
dag dRHE A é%it 28 Ao M= 7545 2599 B 27 24.33 wn, 3R Al N 2845 302§
o * m

ia=s T)rzé(differentiated gonadogenesis) & YERHSITH

2—1. MAA 0| 2 B9 ZA)7|(multiplication phase)

2uA) D REE 259 Ha AFo] 243 me AANEY MALE I goz ANY A
Aol Z@A sgs AUk YA o WG 348 AW FYHNESe] 3 o
Breta AA[THPL 1-A). o) FLHEEL 4o A% tio] di UoA o8 Zow
AN 28 FA8kn U

3uRz) 735 304 HF AFe] 311 ) AYEL v o] GANETo] AMEAL HE2
71T Ao ART, G2 W) FFHT ol Fole 2ujAlo] v @A B HH LB REsT
JATHPL I-B). T & Adh ol Fae4d JEdE 29 W 2L 88 Y GYAEEo
st AJAL(PL 1-B, inset), ¥3F 358 o}F 3uid] i 2ujAS} Zo] H o Zo] 3
Hov, $3F 80d H7kA dUAEZERE o8y dgich

1._‘ o

2—2. 1A MZ7{(primary growth phase)

12} A7 dae 5AA G417 2 A7 GRAZE 717 dae 2w Ao HE 233 3580 M
60U A SN FAEAYE Lejy el ME 281 80Y olF ] MASelA 1x A7) Fa7)
AEER oY, 2uiHoA Ao 2E@d AE FgA(RFE 270D 7AAE Al 437 AEE

A AN

2w A B Aol 294 mQl FIFE 35YE Xoj5Y die FH $vF REAoR F¥Eel
Bston, di ) FARe gaUrY dREAEE] 2~3%208 waEli UML) oS el
GEAEL & S HF 2 ymiele) @Ule] lon, dFde GUAEo] Aol HA YU
A EEL hematoxylind]l FHHE 54& 21 UATHPL 1-C, inset). FF A% 318 m) H33%
4599 AR E die on e davt §EHAL, Eo)7) HFEHYOH, I Lo YRMYHZES
7ol oF 502 pm= A8 AT} °)F FEAMEL] MERL hematoxylinol EFAEH AAHPL

1-0).

T3¥ 6024_9 Ao EY 98 dae B4R vees iy 88 JethPL 1-E, inset).
HRAZES ¥ W TE7IHY FaAEC] g P o)Fsh= Y o)n) Autg weh YA
] F &) o] ;J\r: FEHA FHA7) GEAZEZA Fae) U5 Aol AA 3~42 02 FA=0] Itk
P2 119 imeE AR GEMEELE HEEo] hematoxylindl FEE velda, MEZ W=
A2 11 pm! 7E) 37 dde] Put Iy AEsln JJQoH(PL 1-E).

A R3HF 80U E BT A 632 m MRAEL] FFE G E Fao] s Ay
Had fZoz HAMNEE olgBorE AMEZoE FEHYTL A7 GREAZE YA
A% d& £ERE g REFoz AEEon, a2 £ 2ufAlol vlg) ol Ak olE
EAEES HALe Jlk3lgony, AEAL hematoxylindll ZA A450] Jelgel et Wi
A% FARdE YR GAAZER YU UUHPL 1-D).

BT AF 738 el R3F 10098 AojEe daE FEo| BEHE Avdule] T3] Hm

d
¢

o oo¥ K

330



ouf Aok 3wl A o) RN (Misgurnus mizolepis) e 42 x g

2 98 AY GYAZEY e JALER FYH YUtk T3] Yol GRAEFe] T
VRAER BPHGOHPL 1-F), 48 24171 744 A% 150 um W2 A3 BT} 48g
29 olg WEY GRAZE BIY & AU

2—3. M2 MZ7|(secondary growth phase)

AN F8h T 80URH 000l HMIH FE A7lol UREY|S FRAEEC] BEEH AL

M A% 538 M3 YA 8098 AAES] W gl A7 200 ym TEE AFE URALE
HEEE A8 AR o159 MEE Yele YIS0 el YHESL Z7)o MEH]
HAARelN £THoE Uehgort, YA Yshe $U AT W) URTSL AR 2 F7

.._4

F7hst] EF2RE AEe WAE E4tslo) 2tk o5 dREA XY FARE 7 40 ym W9
] =]

dEeol veiston] Fee 27 AFF ?_ F7] dRAEEC] E¥xstn JYJATHPL 1-G).
2uf Ao A B35 90U ~100Y teloll GV GdRAZE] FEF A
Yo A7ge] 55.76 m F3HF 90U H 7Hiﬂ%91 gl GRAEE A gAR TEEHE HSAA
2g 9AE JelRY WA GEAE F& Yol 340~400 um HFE 01‘ HIEZ‘J °3—|*é°
o E"“éoi Hala °“Zi‘:}. o] *l7l°ﬂt T S Hole 2

et e FRQ17) 9 dshEve wj&ﬂi—i o5 4 *‘*«l ﬂﬂz}a}oﬂ 4 A8k AATH
MR GEHE 78 d7E0] 52~60 ym2 G 7] GEAMEI} FRE o]F 1 U4, o]EL Y
whao] of Fdha AR GRAEZE Alelol fxstan AN

2—4. d=7|(maturation phase)

26 A D | A 587 mm}l H3LF 100¢E NAEL vA dele g sirte] 7R FAAY
GRTER 7S A AT, AE U 85 E e dRAEE0] giRE AR Utk ®
OE A G U GEMEE G EHo] ghrgo Ry, GET ] 8t FALE o] UM
53 12088 MAEQ dholMe 453 dEAESe] BAHJAEH GRAZE AED FY

&haL

AL AR g Ho) FEF Bog o)F = vl Eo]%71(germinal vesicle migration stage) 2]

¢

VERE AJATHPL 1-D. 3% 150~270Y4 Atole) MHAEY di U dRAEES #o)
0 o]&E AT olFo] $FH F v E HPo] doj} A M E A FHo] o g
HEZEZ o|FolH)

(Lot g
Mg o
40 o

2—5. CHAM 3H{A| 2zie] 4 M=
3dak 3uA) dae] gREe P4 oue) % 4 g m AR SAYE GEHE
agdel vy 2 82 Ad GUAESe] FHSHL AU T 8 BAYe va U
ofgf ol S F A7 AN ZHoj UH-?- ofstA WHg-dhs HAGEAE(HA 250 um W)
N i)

= , T2 w$ oAHYHPL 1-H)
5] Al dae Hd A7 660 umAQ] FRAME el d& ZHo] gEsle] YTt
3 220~270 ym&] GEE7] GRAXFE, a8 FF 120~150

]
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i)
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2
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um] A1A} A GE A EEo0) nF
BYH(PL I-])

4
““%

1L Qlo] 28] # 9} FAF3E B]F Al (asynchronous) & WehAr-&

3. 4 Ue

rRUSel fet Yo PV FE P2 2VHYE LAFA), 458G 2 WEoleA vag

Ade O ok

3—-1. BE34|

29 A) D HF A 243 Q) F3F 25UE X ojEo A zAE 10mtE]F sulelvh £AHR F
THAT 2gTFRL 22 27) HhoM FLHAEEC] s A2 Wl 2~374% wEEn
ARTHPL II-A).

3uA D BWFE A 311 mel FEF 30UE HAE] A el o MY 4
TZ7F Bt o] AR dge] AT Fi4 AP Wk YA
3~47le] HAMEER o]Foj2] UAHPL 1I-B).

3-2. d=3EgY|

2004 RBHE 30U o1F FAE 2719 299 F7} FBAT &9 vels FRAEL FHE
o121 UYTHPL 11-C). FT A 385 mel F3F 6028 AAS BaE 2 290l W} e
92 BAE te) Bk 2 G9E 92 Pe dshiros 444 F9RE ol
$55o] FHES0] REahL AYUTHPL L-E).

3uiA D WE A 420 Rl F3F 508 ¥ X5 H& ol
HAEAEE L3 AQE ARE AMZY A HHzxF
H A 457 m F3F 60U E MAEY Hae FuRAE7}
Rem MEZe] g TP7IEE VeI a7l B2o 2 waste %o dR 2¢gdAe
Y7 AEA9 =277 743 hematoxyline]l A @A EHE
dHe 72E YRl Bol 2 UATH(PL I-F). B A% 552 ms] B3% 7098 NS FaE
W2 AAEZE ded AU o] A7lde BUAE, FRAE deln ZHAE7 FLsA #
Zee O 22 gAY HANETLEC] FaEA AEEAh AHAEE 2R 2 A Lol )3
Blud g AEAE 23 oy, MEAF HFol S&5of o] hematoxylindl FHE HY

4oz vente PAEY 3¢ dehin 9w

ol
H
£
Bu)
T
o
W
[
S,

3—3. HE}7|

20 A D P2t REF 80U E AMAEY FaUFolA R T AT} T AE=EAL,
F3F g0dolFolE A FAol vl FAINA ol FojN: YUY BT 90Y¥ HA WolE
S5E AR FR7 238 AR, AdygHyY Fo FAZE, § W) g4 P 1F HH 4%
TEEA FRAET 2 AAFA A EFo] QI FAMTFo] thstA A= o,
e L 72E Bolx JUUHPL [I-G). 45T L AQE Alolde 698 WA t}zt3 9
A AEEC] VeI, 29 7)F) & cyst cello] EFat UATHPL I1-1). 2313 120~210Y 2
AANES AL dole diEo] HEHE 4538 P22 AYA YA
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v Al e} el A vl A2} R (Misgurnus mizolepis) Q) A4 g

= FASo] 4EEATHPL U-H). =&
GFAAEZE] Bty UL 2FTIFAE cyst cello] X

A Wl M 2ufAlel FAMG EA o AL Bolu UANTHPL U-D.

3uf Al 2 R85k 1509 9] Yo
Ebl WA ohzr R e X

o

2o} olge Heu 7z
3-4. MU AMRE CHAN 3uix| 30| M2

cha sk 33 Bh o4 aguel 4% FAEel AEEATh e, 28 2717 235m

Welz A 2o aAle] ulsh oh$ glor, Zzlel wsh oA Aol WA tehkeh(PL 1D

rCorfo af

¢k 13.31 um ¥ 10.35 um, 38l Aol = ok 1803 pm 2 11.27 pym FG e}, L), 26 A o

I EE59 dEe o AHLS 4908 um % 2241 umZ 3w A 2] 2755 ym 2 1546
umB o ZA dehvy] ARk 2uf A AT FHAY GEAEe e AL 9009 pm 2
49.82 ym, 3t§ A FEANZ 9 7606 uym ¥ 3808 umA} 3, HE TS 7tz 202.91 um, 10549 pm
29 A S FEET) e} Aol ABLe Zh7F 24699 um, 93.70 ymIA7|Fow, BTy YR
o 3732 Z+7} 42640 um, 108.90 pmol At A& GEHAEEY AF L M H&T
AR 4% FHY HT 657.75 umol ZH 3 65390 umATh

Table 1. Size comparisons of germ cells between diploid and triploid mud loach, Misgurnus mizolepis

according to ovarian development

Stage Diploid Triploid

Cell (um) Nucleus (ym) Cell (um) Nucleus (um)
Oogonia 13.31£10.35 10.35% 0.65 18.03+ 2.01** 11.27+ 184
Chromatin-nucleolus oocyte 49.08+14.24"" 2241+ 442™* 2755+ 546 1546+ 3.64
Perinucleotus oocyte*** 90.09+35.31 49.82+20.39 76.06+48.96 38.08+£19.62

202.91+24.99** 10549+13.62**

Yolk vesicle oocyte 246.99+39.06 93.70+28.93 - -
Yolk granule oocyte 426.40162.31 108.92+15.77 - -
Mature oocyte 653.90+44.21 97.64+57.58 - -

*Means+s.d. : **Means differ at P<{0.05 ; ***Data in diploid from large size group and small
size group.

4-2. o Lol ME 44 Mz=Ze] 37| vis

Ha o g A AE e =7 wWaE Fig 29 2ok AAAE o I7)E 29 F oA
440 pm, 3u Aol A 548 uymoldch. A 49w A1 YRAES A2ARAE He AvE 2
vf Aol 4] 3.88 um E 358 um, 3 AR = 535 um L 430 umol o™, BAE Mo FAvE
2 Aol A 1.71 pm, 3u 2o A 3.50 ymol itk Ao A= Fx o) A48 au Aol A 151 umeo] Y2,
3 A A= o 235 uymo 2 vhERY 268 A9} A TE A AAHNE FZUlE Aoz fold
e B (P<0.05).
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Fig. 2. Nuclear size comparison of germ cell in diploid and triploid mud loach, Misgurnus mizolepis
according to spermatogenesis. Abbreviations, Sgo : Spermatogonia, 1Sc ¢ Primary spermatoc-
yte, 2S¢+ Secondary spermatocyte, Stid : Spermatid, Szoa : Spermatozoa.

= @

olge] Hrse A st AuldlA MA 2o AP go] mE} P& ke dao Y 5
Zr2=g), o] 2 x7) AL FE lold] AF &, & FEL Yok Eo|, Clenopharyngodon

idella® AN Fart Fand Boto] RaRe7E {2 ¥(Jensen and Shelton 1983) 2 =EA
LR A 9k vellow perch, Perca flavescens 9 2o] BAvw 2902 £3H I UaE §¥HE & (Mali-
son et al. 1986) 2.2 i Tk B Aol e] v|tekA|, Misgurnus mzzolep134 74—?— o Aol TEETA
2 o & o) ANV AAA A% 2 o3 §HE ol Yelue das AYd dFor ey
JowA AQTEE Hole BFhel Hlal, —‘7"“‘4 B3 Wyl Wi GeHAEr) dae £ARE et
WEsl 2 s date] F4HE R 49} TR0 74sstgch 3uhA mFEgA Y dias
2uj A o] FaAH wE FRIA LEHAE ?ga}tow, Fej R oz 2ufA das} FAEIAE, Gt
350l By slBeo s Jehte dae] AL Cobitis & olfel 5oz RusT vk

ulx] wFakxle] A g Aste A3 1(1995) 9] 271G 2 Y HHOR Fig
32 g9oFd # Utk

oulH) mlRetAE RolF wE AP Ve B dAv P 1004 Fel e dsHi
itk ole] HE 3ujAE H3FT 9fL7A FAR FE FLAEER FAEH % L
U AAEE A A 2wl AR ¥ EE B o] EESE 5L Jehlch e, =84 FH7

334



20 A9} el Al o bR (Misgurnus mizolepis) @ A A4 de

GEAZES HAY 5 UAUAT o] FE WA AZAS AT AN dA A£G FEo] BRI
TE2E ez dof 3uAl dahe o ol dEEA] Eila JAsE BY dAaE Azdr olg
w2 3uhA Ao B9l Eile Purdom (1972)°] 388 plaiced] Wy H3F 671dold 2u)H 9
gt o g F2E Bo Bde] £oldhA Aty Bustgrh 123, 3ulA Fole dia
AA GAA7] GRAEAA Bee] WET, 3uijA R A FEdr] YRAEES 7ML
Aot ) G whAlol o]EZ A EF 27) dAlo] vER Yokl B uE T JoHSuzuki et al. 1985 5 Ya-

maha and Onozato 1985).

8 150 210
3N T
— 6 Pg Ing /Sgo/S/ Stid Sz0a Rzoa
— [ 8 2530 50 120
2N —————(—Days) — (~yeoar)

8 25 35 60 80 90 100

\ Yg Mo
[ ? Pg| Ing Ogo Cns Pns
] ( Sterl+ ) Mo
3N — 74 A

8 30 80 100 180 270 3 5

Age (Days after hatching)

Fig. 3. Comparison of gonadal development between diploid and triploid mud loach, Misgurnus
mizolepis. Abbreviations, Cns : Chromatin-nucleolus stage, Ing: Indifferentiated gonadal
stage, Mo : Mature oocyte stage, Ogo * Oogonia stage, Pns ; perinucleolus stage, Pg 5 Primi-
tive gonad, Rzoa : Ripen spermatozoa stage, Sc ; spermatocytic stage, Sgo s Spermatogonial
stage, Stid + Spermatid stage, Szoa : Spermatozoa stage, Yg s Yolk granule stage, Yv : Yolk
vesicle stage.

au Aol A A E chdA el wlakz] 4le] whis Eoldk 48 Urhleo] 9%
WAag 3 FAYE hematoxylin® eosin®l] @4 ¥H3-S HolXgty HAYRAMIEZ Holy U39
FEWolR FAE Ak tSol, ¥ 1ojolXgt 5 e YA i) & A2t
A SEAET 2 A1E AR GRAEFo] g wdsln o] 2ufH dAAM B £ s
HlEAbg el e da E48 Jehldch ol Johnson et al. (1986)°] 3 LA A2
dEn GRAEY Ago] Ao hHsHA ‘”EH”L"} soll o]2x Reitty 3 Hiusle ke
d432, &5 g thdst 3mAE I a9 ’%‘”%‘%Q ATF7E FElEo] I Ude] A
AJNA obd B Aol 3t HAUA FHstojor & Holrh

e A et Ale] Ha dg 9 23k wE Hx A AYE Bo 2T g0Yeld WElE nh3
PAEe] 288ty $a1% 120d01W 445 AR Uae JehiEgoh 3uiae] Ya ug P

rlo r>4'
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v gt TAsA AgHQoL, R 709 HE FIE 1509 Alele] BlwH FARbe] YAE7IE
AN T AL Aaz stk olshe AbiHA viFeiRel e £ &dbe nlAtel, Misgurnus
anguillicaudatus®} 7% Suzuki et al. (1985)2 3uiA F#3& Y44 E4L vehdoa Bastgoh
a2}, Lincoln (1981)& 3w} plaice$}t Z0}¢] 7 (Allen et al. 1986) ] B & o] AT P
43 Aol AAstATT Bast 91, HIe AFER F 3uMA ojmFHFAXE FH e w92}
kel Bux 3 Jch(Komaru and Wada 1990).

E3], B Q7oA 3ulA) 39 A% 457l Ah MR AT BE AESC] 26 oA}
£98 £ VeRd T, B2k Hejo] Boddle cyst cell® 20 A9 go] BEEHAT Chung and Lee

= ou) A el v), Hexagrammos agrammus®) 3% i &2 ol Ve cyst cell (sertoli

cel) & g}z 2w agm HE2E Ruld #eista, obge] ZHAME (interstitial cell) HA %
Hao] VEh) 328 By ooz FaoM HANEE A% £IAE 7I5E FYETHT B
T3 Itk wpebA B AFolMel 3uA Aol A 248 vehixole ofF 7HE AEZe) cyst
cellSo] 7 - rgA o= 3ujae] Hzt FAe Bste Rog AzHoh

23 7(1995)& 2ui A9t 3w wEeRe] AAABAL7E FAEE vEstrlo] 26fA 9} 3uf A
AQAAME A7) F93 zolyt UEhA] @oktky ®Basta ok e, dAEAA Rl whE
sulFe) HEAZ A7E S22 AA 715 Yehle A 7] A% dREAXS de] 27 47
2 Mo Aujatn ok wrH £AA A, B A Aol Yol whet EAE, YHE T2
A TR HE Ho A= 3wl & 7} 2“H*ﬂ—4 a7 wa] =A Yebdth(p<0.05). Yamaha and
Onozato (1985)% 3uj#) Jolel WM ES] 7o} 2ujale] ARRT A epton], Fz F4
oA Zote] BANES A 1, 23k FRME ag|n FAE DA 2ufA o] Ref vla] & £AE 7HIgn
Hustn Qo] & A7st Itk 53, 3uAe s Faw IS 27 Wske] Fof 2uiA
RS0 HlE] 2 AL o2 DNATH ZAME T8 1 UA& FolRojo & Zeoz AlgHM:

o J1—>

Q ok
-

3u) A ©)3aLR), Misgurnus mizolepisS ANBE H A2 L@ FAES 262 ¢} B2t
B gy ¢3d shie) Yoz B2 &3 horseshoe shapeo & st e #aa-s

5 A A2 (urogenital pore) &2 7 FEE T2ATh 34 dae ok URY ZFo2 2ufA o
H)g) Z3; opggglon AL 2ufH R thah ZAR o AL 2ui A9} FAREIA T YA e

SRR Al A R E 10020) A% WA D 4% BRATIL sk VR we $ee
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PLATE 1

Cross sections of the ovaries in diploid and triploid mud loach, Misgurnus mizolepis accor-

ding to ovarian development.

A,
B’

C

&

Section of the diploid fry, twenty five days after hatching, showing a pair of ovary (arrow).
Section of the triploid fry, thirty days of age, showing the oogonial stage (arrow). Inset,
showing ovary consist of ovarian sac and a lot of somatic cells.

Section of the diploid fry, forty five days after hatching, showing multi-layer developing
oocytes (inset). N ; nucleus, Pns : peri nucleolus stage.

Section of the triploid, eight days after hatching, showing oogonia (Ogo, arrow) and oocyte
of chromatin-nucleolus stage (Cns, arrow).

Section of the diploid, sixty days after hatching, showing many nucleolus (Ne, arrow)
distributed near the nuclear (N, arrow) membrane. Inset, low power view of Fig. E.
Section of triploid, one hundred days after hatching, showing oocyte of peri-nucleolus
stage (Pns, arrow).

Section of diploid, eighty days after hatching, showing oocytes of yolk vesicle (Yv, arrow)
stage.

Section of diploid, 3-years-old, showing mostly oogonia (Ogo, arrow) in cortex of ovary
and undetected material masses (arrows) in center of ovary.

Section of diploid, one hundred twenty days after hatching, showing mature oocytes (ar-
row). N i nucleus, Fc; follicle cell.

Section of diploid, 5-years-old, showing mature oocytes (Mo) similar to those of ovaries
in diploid.
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PLATE II

. Cross sections of the testes in diploid and triploid mud loach, Misgurnus mizolepis according
testicular development.

Section of the diploid fry, twenty five days after hatching, showing chracteristics of the
testis with lobule.

Section of the triploid fry, thirty days after hatching, showing chracteristics of testis.
Section of the diploid fry, thirty days after hatching, showing spermatocytes.

Section of the triploid fry, fifty days after hatching, showing spematocytes.

Section of the diploid fry, forty days after hatching, showing active mitotic sign of the
spermatocytes (Sc, large arrow) and spermatids (small arrow).

Section of triploid, sixty days after hatching, showing mostly spermatocytes and spermatids
(arrow) in lobules.

Section of diploid, ninety days after hatching, showing mostly spermatozoa (Szoa, arrow)
in lobuli.

Section of the triploid, one hundred fifty days after hatching, showing mature spermatozoa
(Szoa, arrow) in the testis.

Section of the diploid, one hundred twenty days after hatching, containing mostly spermato-
zoa (Szoa, arrow) in lobuli and interstitial cells (Ic, arrow) appeared steroid activity.
Section of the triploid, one hundred fifty days after hatching, showing the testis posessing
spermatozoa (large arrow), active interstitial cells (Ic, short arrows), and cyst cells (Cc,

short arrow). This histological section was same that of testis in triploid of 4~5 years
old.
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