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ABSTRACT : Preimplantation embryos of the rat was examined by the morphological changes in the cortical granule envelope
(CGBE), blastomere surface, and zona pellucida (ZP) of embryo after cortical reaction. The ultrastructural characteristics and CGE of
embryos were observed with the scanning electron microscope and fluorescence microscope. In the ultrastructural characteristic of
embryo surface, surface microvilli were shortened and the CGE-like structure existed above microvilli in eight-cell embryo. Rough
spongy surface and decreased network numbers were key characters of embryonic ZP compared to unfertilized oocyte. The CGE
formed by cortical reaction existed in perivitelline space during embryo development but it was thin and locally distributed in con-
trast to fertilized oocyte. The present results indicate that cortical reaction forms cortical granule envelope in perivitelline space and
causes not only zona hardening, but also ultrastructural changes in ZP and cell membrane of preimplantation embryos.
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A FYQ HARY (cortical granule)E 71X Yot 4
Al FAEL deta A 2Tt A3elAel MslE do
714 HL, o3 § vsted AL H WX 9} vjote) A
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THE o]Fdte U FHUY YA wsist Ao
o] &AL Yot (Confino et al., 1997; Miosge et al.,
1997). & A43IME A A mo} 24 F< CGEZL &4
3leA oRg olejd EF ] AT vjolEHY wATR W
35 Lotr. At g3t

SEL

£ Ad¥dl= 8~1057 Sprague-Dawley strain®] 83 ¢



158 527

AL A5G0, ujolE pregnant mare’s serum gonado-
tropin (PMSG, Sigma)$} human chorionic gonadotropin
(hCG, Sigma)g 7t} 20 1UA 48417+ 7H7 & FiL E7}o|
FAE & FAY FANA A3 FRAALEZREH A
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100%)2 z}z} 1584 @A A o2 g4819] 1, isoamyl acet-
ate2 1584 33 (&% v YAE 7127] (critical point
dryer, Hitachi HCP-2)ollA] liquid CO.2 ARA & 7L
2 F9e FARAAERZ (Hitachi, S-570)22 #23tH
.

a7y CGEY &4 495+ fluorescence isothiocyanate
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AeolM 1087 AFst lectin A¥E LA
Non-fluorescence medium (Sigma)2.2 whole mountingdt
Fre 838w 4 (Orthorux II, Leitz, filter block I 2/5) 3}
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o] Z7|ujo} MA T = ELFE U & A (Fig. 1f, 2,
of, 3¢, 3f, 4c, 5). I AF YU o &= fucose, mannose, galactose
59 a43E A8 2 B8 EAET (Lee et al,
1988), fucose Z71¢) A3t EA4S XY UEA I lectine
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Ergel wjol Xwe)] A EX Fol HET
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t] A3} (zona hardening)E Yo7t} (Wassarman, 1988).
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Fig. 1. Scanning electron micrograph of zona pellucida and plasma membrane in the unfertilized and fertilized rat
oocyte. a: ZP structure of unfertilized oocyte. X1500. b: A higher magnification of ZP. The ZP locks like a spongy, X7,000. c:
Membrane surface of the unfertilized oocyte is covered uniformly with microvilli. x1,500. d: ZP structure of fertilized oocyte.
x1500. e: A higher magnification of ZP, The ZP appears rough and shrunken spongy. X7,000. f: Membrane surface of the
fertilized oocyte. Membrane has a smooth surface with a few and short microvilli, There are the second polar body (arrow) and

small round bodies (arrowhead) near the first polar body. x1,500.
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Fig. 2. Scanning electron micrographs of zona pellucida and plasma membrane in the rat embryos. a: ZP structure of
2-cell embryo. X1500. b: A higher magnification of ZP. The ZP looks like again as spongy surface. X7,000. ¢: Membrane sur-
face of the 2-cell embryo is covered uniformly with microvilli, X1,500. d: ZP structure of 4-cell embryo. X1500. e: A higher
magnification of ZP. The surface of ZP shows smooth spongy-like structure. X7,000. f: Membrane surface of the 4-cell em-
bryo. Membrane surface appears to be surrounded by thin CGE-like layer. X1,500.
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Fig. 3. Scanning electron micrographs of zona pellucida and plasma membrane in the rat embryos. a: ZP structure of
8-cell embryo. X1500. b: A higher magnification of ZP. The ZP looks like again as spongy surface. X7,000. ¢c: Membrane sur-
face of 8-cell embryo appears to be surrounded by thick CGE-like constitute and “sprouting” elongated microvilli appear to be
locally distributed through CGE. X1,500. d: ZP structure of 16-cell embryo. x1500. e: A higher magnification of ZP. The sur-
face of ZP shows smooth spongy-like structure. X7,000. f: Membrane surface of the 16-cell embryo. Short microvilli appear to
be locally distributed and CGE-like structure remains to be intact. x1,500.
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Fig. 4. Scanning electron micrograph of zona pellucida
and plasma membrane in the rat embryos. a: ZP structure
of blastula. X1500. b: A higher magnification of ZP, The
meshed network disappeared from the smooth spongy sur-
face of ZP. X7,000. c: Membrane surface of the blastula is
uniformly covered with microvilli and CGE-like structure re-
mains intact, X1,500.
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Fig. 5. Fluorescence photographs showing FITC-conju-
gated UEA I stained early rat embryo. a: Fertilized
oocyte. b: 2-cell embryo. ¢: 3-cell embryo, d: 4-cell embryo.
e: 8-cell embryo. f: 16-cell embryo. Fluorescence was pres-
ent in the perivitelline space and membrane surface. Magni-
fication X 250.
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