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ABSTRACT

The ultrastructure of the fertilized egg envelope in Cichlasoma managuensis belonging to Cichlidae were investigated

by routine light and electron microscopes.

The fertilized eggs of Cichlasoma managuensis was of the light yellow, non-transparent, ellipsoidal, adhesive and non-
floted type. The size of fertilized egg was the major axis 1.92+0.08 mm, the minor axis 1.43+0.04 mm. The egg envel-

opes have a single micropyle, which is thought to the pathway of sperm in the area of the animal pole.

An outer surface of fertilized egg envelope was covered by a adhesive reticular structures and the fertilized egg envel-
opes consisted of two distinct layers; an outer adhesive layer and an inner layer of 13~ 15 horizontal lower electron density
lamellae alternating with interlamellae of higher electron density. The external shape of fertilized egg is common trait of
fishes belonging to Cichlidae and these ultrastructural characters of fertilized egg envelope can be utilized in taxonomy of

teleost.
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Costa Ricazl#x] A{4]s}= Jaguar cichlid, Jaguar guapote, Gu-
apote tiger 2! Guapote -0 2 E|$t} AFS- A] AL
= 22~27°Ce| A"k 12°CA =2 29l F=2Ey HHel
FRA G XN = A== B 37} gl (Shafland, 1996).
o] oo FALX Y T B AL Wi FA=
Hule} 7R =gn]|7} o wEs3s}o}h(Riehl & Baensch, 1991).
A7) = Miami, Dade®] 7-¢- 3ol 11 o] 7
o AL o]FEr) dub¥ ez A 151~30.4cm Hx3l
ol7le 4053709 ote Abebs}x|wk(Gestring & Shafland,
1997) Sakurai et a. (1993)¢)] w2w 50~63cm7}A] AlAlo)
7hedt Aoz e Q-

o o] AR vA ARl el o EEinte] 9l
o U]l vl R oz RE v Bl F
2 3stEAdel disfA] wrejsta Ehakel] o3t Z1Awdk
9] 71%-& 433} (Harvey et a., 1983; Cameron & Hunter,
1984). =3k FEFZo| - (micropyle)S 7FAI 9leiA
A7} e AR = g s, FEe AAe 3
o] 2oz Folnps Afolxy] wie] =44 (poly-
spermy)& APse Bl Aoz 2g3ch(Onta s
Nashirozawa, 1996; Y oon et al., 1996).

o} o] s} ol P Q75 sheblsh (Characi-
dae) o]+<l head and tail light fish, black tetra™! buenos aires
tetra(Kim et al., 1996), =|z}n] (Deung et al., 2000), ZAm=}=}
(Kim et a., 2001), d=-%A}2] (Kim et a., 2002), Hyphesso-
brycon serpae(Kim et al., 2005) @ 8o (Kim et al., 2007)
o4 w38 uh glem Cichlidaes] %3h o} Fol 3
97+ golden severum, convic cichlid @ discuse] 73-$- <&
A sl (Deung et &, 1997). o] & $A7H-2 F3Hdn]| 7o
= A AS e gor} wdute) vl FaE ol o}
ot M2 chach Zeh Yo vl 72s) gl meb 3
EAl EA0] A o AAR Fujdt M= o2 7
ARl gt AFAIE E FHHE vlwste] A7l
E38317] wjiel AlZ2] =3} o] f7-<2l Cichlasoma managu-
enses A sz AAste] o] (Family)ol| &= o
o] AR ko] dubH el A1l AR 9 AR
Aol I} FFoIAM ofd e EAES A1 gl
7] oelw 3 Fo] BHIH TEe] He EAE al
7] Slste] BstEn A3 AR A S o] g3l AT
dubA el e, ko] 2, T x W e el s 3@

Astaa sk

)

A& 7]1Z wrol pH 6.5+05% 26+0.5°C2] 4% (60x% 45
x45cm)ell A 3L o] 7| ckejsle] Felz A3
t}. oFo]4== Fritz-guard (Fritz Co. Ltd., USA) = 9 4E A A
A7 F ARgEll . dub Adod S o] 3l e
dFYell 29 VA, vk 3L 35 10417 A A F A,
o] £ (Blood Worms™, Hikari Sales USA, Inc.,
USA)E 4 9A|9} 2% 4xle] 317 29 Folsloltt.

2. MEEY

P

1) +xzte] Hhet
7 2ol g AHgIglon] AlRHEe 2ETolE Tl
g ARPES o) g3iglon] ARRME il ARidew A

A AHe Aol AHgatoich

2) Z=AXz2|

(1) Z3HAn 3 A&

AR F FEIAAE A o AR A
Aetgu|g oz o] Fee} s IHEslde AT
0.1 M phosphate buffer (pH 7.4)= =A% 4% formaldehyde
2 HCoAM 24X7F A7 F s2 ER 1247 $AE)
9t} Ethanol 3= Al&s<o 2 &35l xyleneo 2 %] 3HA]
71 & padffinez Zwjdte] 2~3um F7=2 HHE s
o] hematoxylinz} eosino & o]ZgM = f=xjzto] Ju}t
we Aol

oy

(2) FAAAEW A A5

Fateu) 7o) Alssl FU3 wpos AEd ke
0.1M glAket=ol (pH 7.4)o2 =A% 2.5% glutaraldehyde
= 4ColA 48A7 AT F 5 A2 oz A Hale]
1% e ~FAko = 9087t FuAslyct 5 sh3do= 30
4 23] AFsigon ethanols® Aoz E4Al7
isoamyl acetate® *|3}s}a critical point dryerz Az A)7]
% JFC 11003 ion coaterol| 4] 20nme] FA & F=53fe]
epak ez a1 248 ) 7 (TM-1000, HITACHI, Japan).o.2 3t
Akl

(3) FHAAENE A=

SRS FARARE A FAT Pow vy R <
4=3}ed propylene oxideZ =|3}3}11 epon&dlole] xuj3t
= 50~60 nm= xrtA ¥ sle] uranyl acetates} lead citrate
2 o]FgMsle] JEM-1200EX 113 3=t w7 (JEOL,
Japan) © = 80KVl Thastelch.
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%) )
Wahde] mol AR Falz (yolk mass)7h A E gl e,
a7y A e Ee] QA sk (Fig. 1). AF7HA &4
A Al el &3l o fF = angdfish(Kimet al., 1993),
golden severum, convic cichlid 2! discuse] 73-$-(Deung et al.,
1997) A=) 2]3-2 Cichlasoma mnaguensea} el 2
Hellolo}. o2 2] ofF3 wlws] & wf 3k H)
Z2d I oo]f= AR FA3 B o] e Aoz A7t
ok Al FE =] o) AR sFle] ARRRE AbHA
Q) Eoll Hlu]EA ARRFS S Fol $A o] o] FolA7] u)
ol W ARREA BRI 32 A gl ol B3}
AulAgon WARE S Y AFelEs ofF

do] et §Ao] B 2 9l Aoz AlzE)
upeto] obg we)fo] AlRksh elojslel] %8 zebrafish
9} 7}epxlabel head and tail light fish, black tetra, buenos
2 Hyphessobrycon serpae2] 7-$- ®z]% Alghe-
517] wjiell FAo2RE FATE BRI §5le] ST
74 g 2 iR gl Aoz oA glok(Kimetd.,
1993, 1996, 2005).

) -10 rlo

¢

Zol Rl AL g AR G 4 2] o

o Az B2 9 AASA L vREFE FxEER oOF
# =1 (Hart & Donovan, 1983; Wolenski & Hart, 1987) &)
sle] A A3} 97 12~15um A =2 P3|y gre
2 o745 FoAl= 2d7] FEE sk e (Fig. ).
ool wel Azke] TR HA S B A e F= o
o Azl HAE B3k QlemM dEE Freo] B
33 e A= vk 53] AR ]Y] A9, A HAE
BH3ta olom el g glom o] S A= F
ESE Fxdhe AR o] 71RE EEHH AR =
Eo7ke Zlez AT (Kille 1960). =3k 3137}

(white sturgeon)®] ¢33 wh4o] e BA3ER gle
WA AALe] TR AAS B85 T gl F% 9l (Cherr

& Clark, 1984).

2R E S 2

i

*A A A{Ee]l 1B

Fe ahw glRem FHE AR} F2E o] R o] FEeo
23 71 47t BA5e] Sl Aol B Bk (Fig
6). AlZel =g} o} fe e B waAA ol RAAL

b 95 EEIh} AR 744
Ab el BAS = vl Fos g s 22> I
3 slelgts ol el RAALY] ulAFxE MR OE 7
o2 a8z gl (Deung et a., 1997). Zebrafishe} lepard
danio®] 73 MAH FAAde] opd AT A ¥z
AR ole diAlell %HQ 5 4 e ARG 72
5 2R3 e A= ok (Kimeta., 1993, 1998).

H& —Eraerx}aﬂUPﬂ_i TEF A3 AL

S o)
Q‘}: 17~ zoum :]7_ ‘:]_ ]_1:1]1::7]_ J_r_o H?ﬂ—/ﬁ H]—% J+ 7(~]
AYsrl g we 2ol mAlz Holsle 2ATEE o

F3 9 W ZF 2302 T il WEE A
40 2% AL Az e 13~ 15301905 (Fig. ),
A7 M2 g8 722 7}e] golden severum, convic cich-
lid % discus®] 739 w5 fARSE HefE 7FA 3L glom W
=29] 4= golden severum®] 79~ 15~ 172, convic cichlid
= 14~16=, =31 discus?] 73 ¢ 18~19=0 =2 = ¢}
=v}(Deung et al., 1997). met] 2502 FAH] ke
Aol gzt g5d 4oz AAFAY
29 47} Zol vl Mz e AL FEo4o] F 4 9
oz Atz%d. 7lebal#t o]F<el head and tail light fishe}
buenos airestetrae] A&t J=he 3=0 =2 black tetrae] 7
£ 2207 FATo] glom o]F Y=L head and tail light
fish= 3=, black tetra= 4= 2 buenos aires tetra:= 5=°
2 FAE o] 9ok (Kimetal., 1996).

offel M ko) Fai Yok 4t 9 B F onay
o whe chersil uehbe delel AYse F3 F
e ol ANk 2o el g vlmd st el
ol A Fol B FAS Aoz dulded oS st
X9 o3k Hjgt HLo=m ozl on (Stehr & Hawkes,
1979), Fef A o729 AT Fuke e oz Aol
Fol debash AR W) £ dete A
sk Hlez g3zt (Flegler, 1977). =3 22 et &
ZAet= ol mebd o] FxE gefstot(Riehl & Gre
ven, 1993; Kim et a., 1996, 1998, 1999).

o]zt 2ol v %3} vlws] & = Cichlasoma man-
aguense®] AJ=ke] 913, W Bl o] el AgR=
3 ol fel FEHe) EAeln wate] mek kel W%
so] Foli= o Frke] 7HAE FHoldel B 4 ek 1
2t gto g AEd AAE Ay st Hoh B2 A
=Tl &3 92 ofFe] dg A FHHer
Yadhn 4EE s A deists A AAe
SHE HAsh] 913 Fobse] Age] SalHelel & A
o2 A7tEot =3 de) sy ERtess A 72
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FIGURE LEGENDS

Fig. 1. A light micrograph of afertilized egg in Cichlasoma managuense belonging to Cichlidae. Arrow indicates a micropyle( x 40). Ym: Yolk
mass, E : egg envelope, Bd: Blasto disc. Thisfertilized egg was of the non-transparent, ellipsoidal, adhesive and non-floted type.

Fig. 2. A light micrograph of the micropylein the fertilized egg envelope of Cichlasoma managuense (x 100). Note the micropyle.

Fig. 3. A light micrograph of cross section of fertilized egg envelope. Arrow indicates a fertilized egg envelope (x 400). OL : Outer adhesive
layer.

Fig. 4. A scanning electron micrograph of the micropyle (arrow) in the fertilized egg envelope (Bar=10um).

Fig. 5. A scanning electron micrograph of the micropyle in the fertilized egg envelope (Bar=3um).

Fig. 6. A scanning electron micrograph of the outer surface in the fertilized egg envelope (Bar=1pm).

Fig. 7. A transmission electron micrograph of the fertilized egg envelope. The egg envelope is two layered, consisting of an outer, adhesive layer
(OL) and an inner layer (IL) of 13~ 15 horizontal lower electron density lamellae alternating with interlamellae of higher electron density
(Bar=1pm). Yv:Yolk mass.
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