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ABSTRACT

The ultrastructure of the matured egg envelope in Pond smelt, Hypomesus nipponensis belonging to Osmeridae,
Osmeriformes were investigated by routine light and electron microscopes.

The matured egg have two egg envelopes and have a single micropyle, which is thought to the pathway of sperm in the
area of the animal pole. An outer egg envelope was surrounded by a follicular layer and outer surface of inner egg
envelope have structure with high electron density. Also, the inner egg envelope consisted of 6 horizontal lamellae with
higher electron density alternating with 5 interlamellae of lower electron density. Many grooves distributed on the outer
surface of outer egg envelope, and the outer surface of inner egg envelope was covered by amorphous structures.

In conclusion, the egg of teleost is surrounded by one egg envelope according to the studies on morphology of egg
envelope up to the present. The fact that have two egg envelopes is a species specificity of Pond smelt and these

ultrastructural characters of egg envelope can be utilized in taxonomy of teleost.
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2 ssheAlel s whejstar kel o3t 7]A|wske] 7]
-5 4331 (Harvey et al., 1983; Cameron & Hunter, 1984)
EEIZo|| FE-(micropyle)S 7FA| I glelA] HA7F gl
gAel F2 Glwe ok dEe] AL el vzos
EoZ45 2olx]7] e 54 (polyspermy)S |33}

= EBz]Agl 2hH oz 2231t} (Ohta & Nashirozawa, 1996;
Yoon et al., 1996).

Ao xAsl= A Z2] =3} (Cichlidae)dl] <43}=
Golden severum, Convic cichlid @ ©|AA 2] 7H-$- Al
o] Pejlx =57 Aoz 22 JFHE /3 ot
it mHel] BAA] FxEI} dHTRE Foll weii M2
9 725 7R 9le] £50]4& YeR L (Deung et al.,
1997), 5-Z-o] 7} (Belontiidae)ol] 473} Three-spot gourami,
Pearl gourami @ Marble gourami®] $A% Yake nz= 7+
= v F2E 7R3 gle] F(Family)®] 3553 5AS
UehAit} (Kim et al., 1999). 3 7}2}415} (Characidae)ol] 4
She olfel A% wetel WlFas 2ol ool Az o
F2E AT glorh o) eravie Wie] F5ol
WA ow Belde] SeulAlRorE s alo] el Hol
A, et wle] B e E5el4e vhebleh(Kim e
al., 1996, 2005).

Alg7HA o] ke Az W3k AF-E dFE A
F717F o A F Atgke] 7hsdk AR el M2 8= o
ol FE o]FolA ghom, A Hel| MA = =
ool g A= A, G, oFol B AFAY WA
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(Deung et al., 1999), =] 2}u] (Deung et al., 2000), Z=}2} (Kim
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2007), ¥]&=] (Kim et al., 2009) ¥ 4]2] (Kim et al., 2010) 5
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=A]oll M Alsl= ¥lo] (Hypomesus nipponensis)Z %3k &
Z3E ] HR7F BAE AE5T 7S st AdAs

= AHgsise

2. Mzl
1) g=2t &5
BT GRS Bl Erltom Qg shehe] Sud

& Faje] mALke Q5o A AHs,

2) =xIx{2|

(1) Fstdn g A=

A}42-& 0.1 M phosphate buffer (pH 7.4)2 A% 4%
formaldehyde 2 4°Col|A] 247} 1 A8 & 2= B2 12
A|ZF 475k ek Ethanol 5= Al 40 2 el3]31 xylene
o7 AFAZ F paraffino . Zvjsle] 2~3um FAZ
AH & "HEo] hematoxylind} eosin® 2 o] FFM3t & I}
o] oS {Esgth

@ FAEA A A2

ean) ] Al 5% when e 44U 0.1
M glAkekZol (pH 7.4) 0.2 A% 2.5% glutaraldehyde = 4
“ColA 4827 AT F 5 d3olozs A} 1%
o gAow 9087t FuAsgth FY gFdow 308
A 23] AAsEg e ethanoly® ooz ©4AA
isoamyl acetate® X|3F3} 7A%A]Z] = JFC 11003 ion
coaterel|A] 20 nme] T2 F=F8te] EAFEF AP A} A
7 (TM-1000, HITACHL, Japan).©_2 #3319t}

() TN A=

Hadhe FAAARY AT ST os 1Y 9 o
4=&}o] propylene oxide® *|3t &3 eponE3telol| xufdh
& 50~60nm=z ZHPEH3ke] uranyl acetate?} lead citrate
2 o]FgAste] FapHakdn| 7 (JEM-1200EX II, JEOL,
Japan) 2 2 80kVol| A #&slg]ct

upep) o] 2., upep) o o] &3h= Wl o (Hypomesus nippo-
nensis)®] A%w Yty zs Bstgu| A3 Ax RS
o]g3te] AT A= g3 2k

Bloje] A& £ e
NP dete] 928 o zM 27l Rxsta YA e
eh w3974 Jehlle FREEe] wdstx
Qe Fig. ). A27HA Rad AT
A g N e eal Eeated gl Zlom oA

glovt Yol o} Holq A2 ¥ Y oz §
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YReIA Qers FEE Adesy et K
o2 Fa4ol W ok

ko] oS EgAxlEn| Ao s AEAs A ko)
uppEe] EAEZ] T Foz wdseld glem,
Aol it F ubps B AR} 7Y T Fo2 5
o QT % e AADEI} Fe 630] AAAE
2o 2ol Slald eie] 2ATEE s A
o] mw e AU Er) =2 BAE ) Er|So] IEEY]
o} (Fig. 2). &|&2S A5ks] Aoz Hasd Ay o=
o gtoz FEd Felg stx AN (Fig 3) e ¢
e ofx) 2472E 82 AT Fig. 4).

EEE EECEEEREHE
o2 AR =T} g2 A WFET &
7 os 141 33 9 il
A zoz 7
el el »}m,] g DPHHZ;JS 19 4kDa 36.7kDa, 39.4
kDa, 42.9 kDa, 46.1 kDa % 53.0 kDao|t} (Deung et al.,
1999). §Apelstol o ASEAes) A% A
2 F 2oz 9FL 27 0.06~0.08 um F=2] gk Az}
Wert =2 3 = Yz Axdes)l A ge 720w
TAE ] ATt (Kim et al.,, 2002). Zojottel] &3l HEA|
o] #ARE BT 2302 nAER FHE e *
g 25 B84 Tl el 2 @ 2 el )
o} (Kim et al., 2009). ¢Jo]T}ol] &£3}= Iin]e] AL 54
2 Jgule 3207 BAAQ MU ET) J& 9= qu}m
b RS B2 9 029 2A4TRE ol Uzes T

F o] ¢lt}(Deung et al., 2000). zl-u]-z]—a] S Juke
¥ 2302 743 glom 5L 2302 WEe 4%
= 74390] QIeh(Kim et al, 2001). w3 22 7o) Fyo
o] dpe 3Fo 2, BAFEE REIL e 9% 65
o] AR =T Mz v FATEE R 5 A=
7 2 ez FAEC e Aoz d#A v (Kim
et al., 2007).

o} Zro] el MAslE ofFe 7 I FEH
EAL glom Frig Mz gzt offe] Wit xs
g7 B - 3shr EAel wel gofsb B 4
x9] 7}k (Stehr & Hawkes, 1979), vlttE2] 9%, &%
dxole Ao gl= o= ez ¢l (Lonning, 1972).
w3 gl &, 29 % AE 5 AR Aol uebM = ook
gt %2 Ho|r (Ivankov & Kurdyayeva, 1973), Al E&-F
Hroz §AWATL e FAN fA0] B Aoz
a2 ¢le}(Lonning, 1972). 2127} M2 & A=
3} (Cichlidae)ol] 4:3}= golden severum, convic cichlid %!
discus®] 7% e A3 = 7R3 glom =9 &
+= golden severum®] 73-¢- 15~ 173, convic cichlid¥® 14~
162, =3 discus?] #$= 18~19%02 A=z thad o
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A 2202 FAH] gl AelA AZelsste] 3
59l Byow AARA W2e) S7b Fol me Az
o2 7l 2Eo)Ao] & 4 g)h(Deung et al., 1997). 7}=}
413} (Characidae) ©]5-¢] head and tail light fishe} buenos
aires tetra®] $A2F & 320 2 black tetra-/] 2 2=
o2 7450 Jen
3= black tetrax 4= 2 buenos aires tetral= 5202 F-A]
Fo] ¢leh(Kim et al., 1996).

HaRe FAAAETAcs B A w0 vpRel
oA o] WA W, A wdhute] Wold Lz ol
spgme] whudsh b dute welo] FAW HAHAG
(Fig. 5). 92 otg ghofsle] WAT A3t FEo| 2
S ehe] uhge] hlelA] ke ghuEl Pash UA
she WehE walchFig. 6). 95 EAE E715ee) T
5| Ak 31515k Fig. 7).

Flel AASRe 2Tl SR e @L—z— o
WA el PaEEC HEahm 9
1990), AFARIS) Ae wRE BY PEE tpdsi
¥ WS Bt (Kim et al., 2002). HEX2AH A =
Hol| mAgRe} 22 HAA F2E| FE37H(Kim et
al., 2009) SJebl %) et wdel yAAolAR FAAY
F&EF2EEC] 9l 4= sl (Deung et al., 2000). Fuat
A wAEee] B715e] B skt Pelelg WA s
o] $28h (Kim et al., 2001) B3] b 7] 3
& QA FaEEel Wt wH WAE U Yk Aew
o2z 9lv}(Kim et al., 2007).

Ageest ojfel 4Ake wE Aol At
et gzel pmaeh RAAE el wikE WA
bl A wlS Fod ek sl g e
3 Seleke Fo oot 2AALY B TR Az g A
o2 2l glo}(Deung et al., 1997).

AZAEZL A ASE JFuke] ZEZE o= AZo]E
o wpbAz B o) el BAAN. B Aol o
o ZAe-3= 3913 2 gyl o) Wxle] RAA A
wel ool o] o] o} el Hakat Fxel o
W Aue 98 4 ook debd A% e 977}
Qa3

o) 43t o] Wele] HaRe AT wwwl ATl
o) A% B 7le) Wete s Eelde glid WA 7))
dehe s Eeldel glohe 7S vle Fea Wole £5
o4& vehdck £ A7 A W dFolme o
AFzdos M} doludl g 443 bl iR
vl R A7ek F el dehew AelE £l Wl
el Bd QTw Aol olFoldol & Aoz A}
s T Tl AR vlebol R 3 o 32
Blo] o]Q]e)| 2o (Plecoglossus altivelis)7} ¢lom] 72 2
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FIGURE LEGENDS

. A light micrograph of a matured egg envelope in Pond smelt, Hypomesus nipponensis belonging to Osmeridae, Osmeriformes. Arrow

indicates a follicular layer ( x 400).

. A transmission electron micrograph of egg envelope (Bar=2 um). FL; Follicular layer, OL; Outer egg envelope, IL; Inner egg envelope.

. A transmission electron micrograph of outer egg envelope. Arrow indicates a groove (Bar=2 um).

. A transmission electron micrograph of inner egg envelope Arrow indicates a electron dense structure (Bar=2 um).

. A scanning electron micrograph of the outer surface in the matured egg (Bar=40 um). F; Follicular layer, OS; Outer egg envelope, IS;

Inner egg envelope.

. A scanning electron micrograph of the outer surface in outer egg envelope. Many grooves distributed on outer surface (Bar=4 um).
. A scanning electron micrograph of the outer surface in inner egg envelope. Many amorphous structures on outer surface (Bar=3 um).
. Micropyle, sperm entry site (arrow) in the area of the animal pole (Bar=40 um).
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