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CHAPTER III

RESULTS

3.1 Surface characteristics of embryos as revealed by SEM

In order to observe the surfgsg of embryos in SEM, the zona
pellucida (ZP) was removed with a brief t¥ypsin treatment (1 minute),

-
so that no injury was done-to the surface of underlying embryos.

i
1

One-cell embryos r \

The cell surfate:of'afbneécél1 embrye was characterized by the

— =i

presence of carpet-iikel;onsistﬁngsoﬁ rod-shaped microvilli (Figure 1:
A, B), which were éiuﬁ]ar,ip“sizéﬁgqg uniformly distributed throughout
the surface of the emErybs. AiThe é%&geter of one-cell embryo was

e Bl
approximately 48 um and-each microvillus was about 0.83 - 1.16 um
T ‘.I‘

-
oy b
e

in Tength and 0.08, um in diameter.

k-

L=,

o

S

Two-cell embryos ;

After the f}rst cleavage the diameter of each embryonic cell
was reduced @pproximately to 27 um. ) "In ‘generaly the surface of these
embryonic cells were not different from one-cell stage (Figure 1 : £.0).
Howevels a 1oosely:packed material was observed between the two
blastomeres. This might be residual material arising from cell
division, and that it might play role in the adhesion between the two
blastomeres (Figure 1 : E). There were also interdigitations among
contiguous microvilli between the two blastomeres which may help to
interlock the two blastomeres together (Figure 1 : E, F, G). Small

flat piate projections that protrude from the embryonic surface membrane
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(Figure 1 : F, G) among microvilli were also observed in this stage.

These projections will be described as microridges.

Four-cell embryos

There was a reduction in the number and length of rod-shaped
microvilli on the surface of each blastomere, while the number of

microridges increased (Figure 2,.: A-E).

Eight-cell embryos

Blastomeres were 1oose1y'$acked and remained attached to each
other only in the central region.‘ On the surface of each blastomere
a further reductiongin the number?and length of microvilli was more
apparent than in 4-gell embryd%. :;&n some embryos, disc-shaped

projections or blebs wepe 6b§erved?(?igure ax F, G, H).

Morulae i A

The blastomeres wefefpacked%iﬁééther and the borders of cells

i J

on the periphery became dhﬁté:obscuﬁ'fd_'Some blastomeres on the

periphery began tqu]atten instead of having'éftﬁund shape (Figure

12 : A). Close inﬁerdigitations of microvilli among blastomeres were
clearly seen (Figure“3=: A, B). Atdramatic reduction of rod-shaped
microvilli was observed on the surface of.each blastomere. Most of

the remaining projections werée flat micréridges that 4Gnterspersed with

few remaining 'rod-shapedfmicrovilli which had become)shorter.

Blastocysts

At early stage, the outer flattened cells, called trophectoderm
of the blastocyst (Figure 3 : D), were connected by interdigitation of
microridges and short rod-shaped microvilli. Microridges were still

present on the entire surface of trophectoderms.
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Figure 1

Scanning electron micrograph of 1- and 2-cell embryos

A : The surface of 1-cell embryo, showing numerous
rod-shaped microvilli
B : High magnification of numerous rod-shaped

microvilli on the surface

c,D : The surface © }"v* 1. embryo, showing similar
, E\\
N L

.%1\\\‘

E,F,G embryo at the zone

";\\;' Notice the two cells are
i ~\>\;:??\ cn. of rod-shaped

; \ -esidual membrane (RM) was
D \_-shaped projecticns

between the rod-shaped

AU INENTNEINS
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Figure 2

Scanning electron micrograph of 4- and 8-cell embryos

A,B

GaD sE

F,G

The surface of 4-cell embryos, showing still
quite numerous rod-shaped microvilli

High mignifications. stowing increasing number
of disc-shaped projections (arrow heads) and

rod-shaped microvilli

number on the
row -G)

urface blastomere,

A p\\\

ars V«n-r f ) *i\\c willi.

ﬂUEJ’mEWliWEI’]ﬂ‘i

ammnm UA1AINYAY
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Figure 3  Scanning electron micrograph of morula and early blastocyst

A

Notice the dramatic reduction in Tength of rod-
shaped microvilli on the surface of the morula

Intercellular junction (IJ) between blastomeres in

morula stage where in itation of rod-shaped

Membrane folded , urface in morula stage (arrow)

High ma i ~trop QSE\ al cell (TC). Notice
intercel j 1 _' -.; Y \

)5 microfolds

of microvilli in

the interc \.\ ead - G)

ﬂUEJ’J‘VIEWl‘iWEJ’lﬂi

Q‘imﬂﬁﬂ‘ml UA1AINYAY
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Figure 4 Scanning electron micrograph of a late stage blastocyst

A, D, F : Low magnifications, showing surface structures
of three blastocysts. No rod-shaped microvilli

was found on the surface of trophectodermal cell

(TC)

fe surface of TC , showing

tercellular junctions,

1 between microfolds

AULINENTNEINS
RIAINIUNNININE
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In late stage ¢f blastocyst, trophectoderm became more flattened
and no rod-shaped microvilli was found (Figure 4). Nevertheless, the
surface appeared undulating and uneven, at high magnification, this was
observed to be membrane foldings (Figure 4 : A, B, D, F, G).Intercellular
junctions consisted of interdigitation of microridges and a few short
microvilli (Figure 4 : C, E, H).

3.2 Ultrastructure of preimplantation-embryos as revealed by TEM

-
A1l stages of preimplantation embryos were collected and

prepared by conventienalmethod for TEM studies.
)

3.2.1 One-ceil enmbryos- —°

—

Based on u1trastruc§una] characteristics and the
distribution of organelles,. the cyfbplgsm could be divided into three
distinctive zones : namely, the coﬁﬁ%§a1 zone, the middle zone and the

was a harrow cytop]asmic:TAyef undeﬁhégfﬁ the plasma membrane and

microvilli. Proﬁ%nent cytop]asmiémdrgénelleé'iﬁ this zone were
numerous cortical vesicles or granules, some mitochondria, multivesicular
bodies (MVBs).and,a. feWw." lamellar.structures (LSs).. The middle zone
contained striking ‘numbér of “parallely-arranged LSs.  Various names
had been given te these LSss, for examples, cytoplasmic whorls (Hadex,
1966), cytoplasmic lamellae (Weakley, 1967, 1968, 1985), yolk plates
(Szollost, 1972) or plaques (Schlafke & Enders. 1968; Tachi et al.,
1970).  They were designated as LSs in this study because of their
bilamellar configuration, each of which exhibited periodicity (Figure
B = Els In perfect perpendicular sections each lamella appeared as
a string of beads; but in grazing section showing an en gace view,

LSs, appeared as sheets with crystal Tattice running across their
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Figure 5

Electron micrographs of 1-cell embryos prepared by conven-

tional TEM method

A : Low magnification, showing cytoplasm that was

divided into 3 distinctive regions. Nu = nucleus

X 3,900.

B : Medium magnific ,/) ortical region (1 from
A).  Abun Jes (arrow heads)
were obse (Mi) and multi-
vesicul i1 (ST) were also

presen

C : Medium one (2 from A).

re also seen.

Numerous ar s pu;;;'i , were the promi-
.,: N

X 12,000.

- . . ":?I T ay .
DsE : {cation of lamellar structures showing

F : High magq}féfat1on of inagr region, mitochondria

AL REH TP

eéﬂg1 complex Go]} was found in this reg1 A

o Wi 4 7 e Wik H’]@Elseen

(upper right insertion X 36,000). X 24,000.
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Figure 6 Electron micrographs of 1- and 2-cell embryos prepared by

conventional TEM method.

A : High magnification, showing Golgi complex (Gol)
found at the periphery of 1-cell embryos. X 24,000.

B,D : High magnification of 1-cell embryos, showing Golgi
complex and numerous associated vesicles (arrows)

at the perinuclear reg

body (MVB S0 € d-in-the same area.

multivesicular

C : High magnification of- cell embryos, showing
Golgi co e ’ ) at the
perinucTe- réaion. -;%‘ ophe acuoles (star)

and MVBs (afrghs)were noticed. X 24,000.

AU INENTNEINS
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width. Lamellae were the most prominent organelles of the middle zone,
and they were usually arranged in stack throughout the cytoplasm. In
some regions LSs were composed of many layers of closely-apposed lamellae
(Figure 5 : C, D). The central zone prominent organelles consisted

of mitochondria and MVBs. Mitochondria were unique in having a round

or oval-shaped with few cristae but very dense matrix (Figure 5 : F).
Nucleus was surrounded by this zonel?{ﬁg)gi complexes were found in

both cortical and central.Zones Eyt weréfgbre numerous in the latter
(Figure 5 : C, F3 Figurg{ﬁﬂ; A, B. D). In"thewicinity of Golgi

- (
complexes, there were s numetous small vesicles containing

electron Tucent matj;}d{gsand,sgmq_MVBs.

3.3.2 Two-cgfll }mg'Ly'os. 5 .

&d dad

The or nyﬁatron of L tyt0p1asm in each blastomere was

a

/
generally similar to one- ce}T embryoerF1gure 7 : A, C). Two

s

blastomeres were linked by 1nterce17§ﬂar junctions which appeared

similar to desmosohes Another structure thuﬁ serve to hold the two
-2

blastomeres togetﬁér was interdigitated microviTli which usually

were confined to the region in between two desfosome-1ike junctions
(Figure 7 : (B; D)L

3.2.3 Four-cell embrycs

The G rgarizationd ofd ytopTasmiof each-hlasitomere was
still similar to one-cell embryos with the general decrease in the
number of all types of organelle (Figure 8 : A).  However, the most
numerous organelles found in the cortical zone, which was highly
noticable, were secondary lysosomes (SLs) which assumed two types of
morphologies; namely, MVB, and autophagic vacuole (AV) (Figure 8 : B,
C, E). High degree of 1nterdigitation between microvilli of apposing

surfaces of blastomeres was still observed. Another type of



55

Figure 7 Electron micrographs of 2-cell embryos performed by

conventional TEM method

A : Low magnification showing general characteristics
of the cytoplasm in two blastomeres. Intercellular

iunctions (Small rectangle) were observed. High

angle (lower right

insertion, ‘ i that it is desmosome

C : Medium maandfications nunerous vescles (arrow heads)
and some [ ";f Mi) > observed in the

cortical rggign-tt) Wi the Tamellar structures

(LSs) were erfﬂﬁéjéxfi iddle region (2).
X 1 p— V%
i \‘
D : Mediummag cerdigitation of

U

m1cr0v11.]1 (arrow) between two blastomeres.

ﬂ’H"H’J‘i’IEJ‘VI?WEJ’m‘i
QW’]ﬁNﬂ‘iﬂJ UA1INYAY
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intercellular junction between blastomeres, the gap junction, was first

found in this stage (Figure 8 : G, F).

3.2.4 Eight-cell embryos

At this stage the organization of cytoplasm in each
blastomere was different from that of one-cell embryo and earlier stages.
The polarity of blastomere was firét;poticed (Figure 9 : A, B). Most
cytoplasmic organelles congregated tb3;égaside of each blastomere.
Numerous vesicles werialgcated iﬁfcortica1 }égion near the Golgi
complexes (Figure 9 ;,Ef’ﬁ

ed(Edgure

Y. sAutophagic vacuoles of different

sizes were also obs : D, E).  In some blastomeres,

large Golgi complexes with % méfouﬁ;wesic1es were observed at the
periphery (Figure 10 4 A Héreas%pfher Golgi complexes were found

close to nucleus (Figure 10+:%D). Tiﬁuﬁerous endocytic vesicles were

found beneath the plasm mgp&f%ne (%§§gﬁe 10 : B, C) and some of them

-a'_a-.-_‘,

were confluent with autophagic vacuoless.
ot 2=

*

£
A

Thiézﬁtage of preimplantation éﬁbryo consisted composed

"\
3.2.5 Eapfyioralae

of two distinctive cellstypes in different regions. The outer cells
were generally flattened, whereas the inner cells tended to be round
(Figure 11 : A, C). No distinctive zoning was observed in the
cytoplasm of each'blastomere as previously described i(Figure 11 : B).
The junctional complexes between surfaces of the two cell types were
more frequently observed, while the interdigitation of microvilli was
noticed among cells of the inner region (Figure 11 : D, E). Increasing
number of gap junctions was also observed (Figure 11 : F), and numerous

vesicles were seen in the cortical region (Figure 11 : D, E).

3.2.6 Morulae

The outer flattened cells were trophectoderm and the
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Figure 8

Electron micrographs of 4-cell embryos prepared by conven-

tional TEM method.

A : Low magnification of a blastomere showing ths ceneral

characteristics of the cytoplasm. X 3,600.

B : Medium magnifica /from cortical region taken from

c V%M B and vesicles (arrow
pole of the blastomere,
\'

B¢ Medim ma C ar junction (IJ)

tions of microvilli

betJELn blastomeres. Interdigi

Auedithied 1k
SRR TIE R (113} e

G : High magnification showing GJ. X 36,000.
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Figure 9

Electron micrographs of 8-cell embryos prepared by conven-

tional TEM method.

A,B :

c,D :

Low magnification, showing the general characteris-
tics of the cytoplasm of each blastomere. The

polarity of blastome ytoplasm began to be

/ﬂ,z;oo, X 4,800.
or‘ﬁgion showing

1ipid drop ( i), autophagic
vacuoles "GO ¢ \<\\\\c ). and numerous

vesicles T8 1‘. " ~“
' ’\

Medium ma cation of\ in :séon, numerous

vesicles,

) .\-aoic vacuoles
(AV) \\nin

12

In apposing area # villus interdigitation

CE e e

numenous ro & observed.

X 24,000

Iy
ﬂumwsmwmm
ammnmummmaﬂ
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Figure 10  Electron micrographs of 8-cell embryos prepared by conven-

tional TEM method.

A . High magnification of the blastomere, showing

the presence of Golgi complexes (Gol), vesicles

(V) in the cortical region. X 24,000.

B : High magnificat’ p &1 region, showing

rows ) Underneath the plasma

C > blastomere, showing
the ’-ST\\‘.ous vesicles
(V) i ..18,000.

D : High magni ff:i' 0; > s";bomere, showing

in the perinuclear

(—
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Figure 11 Electron micrographs of early morulae prepared by conven-

tional TEM method.

A : Very low magnification, showing the general ultra-
structure of blastomeres. Trophectoderm (Tr)

was found (arrow head) at the periphery. X 1,200.

stomere, showing the

ganelles. X 6,000.

G : Medium i ," m-the arrow head region
in A ctions (arrows)
\\

D, E : Medi 1 f;:‘ ;“' showing junctional
compl *v-hectoderm Inter-
digita o -\ 11so observed within
the innenpafrt-{arroy D V = vesicles,

MTs 400, X 24,000.

Junct1on (GJ),

ﬂumwmwmm
QWWMT]?EU UAIINYAY
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inner round cells were inner cell mass (ICM) (Figure 12 : A). The
ultrastructural characteristics of the cytoplasm of trophectoderm
resembled the cytoplasm of the cortical region in one-cell embryos.
However, there are numerous autophagic vacuoles and various

vesicles (Figure 12 : C, D). The cytoplasm of ICM was characterized
by the abundance of LSs similar, tio, the middle zone of one-cell embryos.
Most of intercellular junctions amo;ﬁ;{gM resembled desmosomes (Figure

E = o

12 : B). 2

— ﬂ

3.2.7 Blastoey€te® /[ |
cysts wexe_ composed of two tyvpes of

d'

cells: trophectoderm an EMLY The trophectoderms that covered ICM
were called polar tragph t‘derm whnle the opposite side were called

mural trophectoderm (Figure TS‘: A)r " The presence of numerous dense

bodies in the cytoplas character1ze§F§9th polar and mural trophectoderm.

In contrast, on]y a few of these 1n¢TQs1ons were observed in ICM(Figure

18 3 A, C). N ﬁ

» )

\UIL-'

Cells of Thner cell mass, which differentiated to become the
embryo proper, were 1oose1y apposed to one another and the surrounding
trophoblastsi, 1eaying numerous intercelluiar’ spaces, At intervals,
short regions"of cytoplasmic bridges occurred between trophoblasts and
other celis of tneyICM. "+ Binding thesSe bridges togetier were various
interceTlular junctions : gap junctions, interdigitations of microvilli
and desmosomes (Figure 13 : B). Ultrastructurally, the contents of
ICM were similar to those described previously, except that LSs appeared
more abundant than in the trophectoderm.

Microvilli on the surface of the trophectoderm were short and
sparse when compared to previous stage. Morphological changes

continued to occur in mitochondria within both trophectoderm and ICM.
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Figure 12  Electron micrographs of morulae prepared by conventional

TEM method.

A : Low magnification, showing the distribution of

outer flatten, and

inner round cells.

GaD e cortical cytoplasm
vesicles (V)

were observed.

o found in this region.

ﬂUEJ’JVIEJVI?WEJ’]ﬂ‘a’
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Figure 13  Electron micrographs of blastocyst prepared by conventional

TEM method.

A : Very low magnification, showing general morphology
of blastocyst. Interval of intercellular spaces

(arrow heads) between polar trophectoderm (pTr)

oderm. X 8,400.

C ing numerous LSs.
arrow) between ICM

and p , ;iﬂ/ X'.18,000.

D : Lowma 160 » Show '=-~fa1 characteristic of
ICM.  Affewi DB were obsérved. X 4,800.

E : Medium ma -~J§£§;§A§Q§__ ing intercellular
junci between—polar—trop y — gakr m (pTr) and
ICM; gap digitation of microvilli

arrow)g\d desmosome D). Cylinrdrical-shaped

ﬂ u’%ﬁ} oﬂ E‘J Wﬁﬁ W%} q ﬂ gﬁth trophectoderm

and ICM. IS —‘1nterce11u ar space. 12 000.

ARIANN 3N NW]’J\WEJ']G d
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These organelles became more cylindrical with an increased number of
cristae (Figure 13 : B).

In this study, normal rough endoplasmic reticulum (RER) and
smooth endoplasmic reticulum (SER) as observed in most somatic cells
was not present. However, it is possible that the LSs may actually

be another form of RER with embedded ribosomes (Bachvarova et al., 1981).

‘fgf
3.3 The organization of cytoske]etdnéi}ﬁdpreimplantation embryos

The organization.of cytoske1eton){;-zona-free preimplantation

g |
embryos treated witﬁﬂl;jtonwx—1odlfor 1 hr was studied by TEM.

There appeared to be unftypes o} cytoskeletal elements; namely, the

thin straight micrﬁj}lﬁfﬁ t;,m1erotdbu1e, bundle of intermediate

—

filaments and microtrabe 1@# 1att$cé (Table 3.1).

3.3.1 The org jgt1on of microfilaments

¥
By vary1 the*t1me U*:Ir1ton X-100 extraction, it was

iy el
found that the most su1tab1e<t1me fEErExtract1on with Triton X-100 was

J“q‘u-.

1 hr , in which most of the so1ub1e mater1a1s 1p the cytoplasm of

-\...--

preimplantation em@gyos were dissolved out, as;w$11 as the plasma
membranes.  Some eytoskeletons were presumably lost but the majority
probably remadined,intact.. . The most peripheral.elements appeared as
the network of, Tong straight filaments, edch of which was about 53 R
in diametery -and-these-were-designated-as microfi]aments_(MFs)
(Figure:l14). |

In one-cell embryos, it was clearly shown that MFs were
localized preferentially in the cores of microvilli and in the narrow
area immediately underneath the plasma membrane (Figure 15 : B, C).
Most peripherally-disposed MFs were arranged either longitudinally
along with Tong axes of microvilli or parallel to the plasma membrane.

They also appeared as closely-packed fibers whose individual elements
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may be cross-linked. These microfilaments were designated as cortical
MF. Within the inner part of cytoplasm, designated as cytoplasmic MF,
were the organization of loose networks whose fibrous components were
much less prominent and less-tightly packed than those in the cortical
area (Figures 15: E; 16 : D).

In two-cell embryos to blastocysts, cortical MFs were clearly
seen (Figures 17-22) while the cytoﬂ}§§m1c MFs were less prominent

except those in the trophectoderms ( Fxgufj.21 =Y.
.

3.3.2 The qrééé&thﬁon df microtubules (Figures 15-22)

Micro S (MTs)&in the cytoplasm of preimplantation

embryos were about 2 1 -gféheée?. They were distributed in all

directions and were clear _‘Gbservéd'ﬁn both longitudinal and cross

id

sections underneath th p‘asma.membrane and inside the cell (Figure

‘and'a1so bdiueen Tamellar structures (Figure

i

o

Vo Bk Bl g i, E). ?Urthermﬁre MTs were abundant in the area

,r -

where the polar bogy was be1ng extruded (F1gurq{16 A, B, C), and in the

18 ¢« C, D, E; 21

regions where the"q§r1phera1 cytop]asm protrudgdi In four-cell embryos
(Figure 7 : C, D) and early blastocysts, (Figuwe 20 : C) MTs were
longitudinally arranged. along, the,extended region... MTs were also
localized close to the intercellular junction ‘between the trophectoderm

(Figures20es B, &), ~inner~cell mass AICM)sand, ICM (Figure 22 : A, B, C).

3.3.3 The organization of intermediate filaments

In the cytoplasm of developing embryos, there was also
another type of cytoskeletal element. They were designated as
intermediate filaments (IFs) as called in most other cells, each with
80-100 R in diameter. In this study, IFs were clearly observed in
one- and two-cell embryos.. In one-cell embryo, they were organized

as both tightly-packed and loose bundles (Figure 23 : B-E) while in



73

ion of cytoskeletal elements in

Table 3.1 Size and distrib

Diameter ; ) f embryos Organization &
Types (

Distribution

MFs 53 in the cores of micro-
. villi and underneath
the plasma membrane
MTs disposed in all directions
- Eﬁ ytoplasm and became
yeripherally disposed

in trophectoderm of

ﬂ - 'Y, blastocyst
480-100 1

IFs -and cortical cytoplasm

: . €. o o/
ARIANITUTNINYIAY
MNs 9 165 (beads) all interconnecting other
92 (strings) cytoskeletal elements

and among all the
cytoplasmic organelles
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two-cell embryos, IFs were observed only as closely-packed bundles of
different sizes (Figure 24). In addition, another type of IFs which
were arranged in smaller bundles was also found (Figure 25). All
types of IFs were found in the cortical region, and these IF bundles

were not often seen in other regions.

3.3.4 The organization of microtrabecu]ar network

Even after the extract{dﬁyby Triton X-100 for 2 hrs, this

.—-"

network of highly cross-Tinking fibers still remained in the cytoplasm

(Figure 14 : A, B, C);Hfbeyfwere,ntherefofe, designated as microtrabecular

-

- \
network (MN) in thiiﬂgjdﬁ;i MN st the major component of cytoskeleton
which was distributed éev 1y atl oyer the cytoplasm of preimplantation

embryos, except in th : 1¢ns betﬁfen lamellar structure where they
appeared loosely-arran d;ﬁ They wewe present among microtubules (Figure

16 : C) and LSs (F1gureif<4 B,¢18 .ﬂ D) MNs were also observed to

..-

& |l-'

1ink with IFs (Figure 23, 24T—25) _E (Figure 21 : D). Most

s - =

microtrabeculae appeared as z1g zag f1bers wh1c? resemb]e beads on-a-string

with consecutive djameters of 165 and 92 A resgﬁct1ve1y They not only
were cross-linked among themselves but also served to interconnect other

cytoskeletal elements dnd cytoplasmi¢ organelles.

3.4 Binding of lectins to embryos (Table 3.2)

3.4.1 Binding of Con A

Embryos were fixed with glutaraldehyde and subsequently
labelled with Con A, HRP and DAB + H0,. Reaction proddcts were found
on the surface plasma membrane and microvilli of 1-, 2-, 4-cell embryos
and blastocysts (Figures 26, 27, 28, 29). The distribution and
intensity of Con A bindings shown by this technique were uniform

throughout the entire surface of embryos. The staining intensity
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Figure 14 Electron micrographs of preimplantation embryos extracted

with Triton X-100 for 2 hrs.

A,B Medium and high magnifications of 1-cell embryos,

showing microtrabecular lattices (arrow.heads) among

lamellar

X 12,000,
CyD3E:

i

F,G

MFs and numerous m1crotubu1es (arrows)

ﬂ“ﬁﬂﬂ%ﬁl“ﬂ?wﬁ g™ ™

“plasma membrane X 36, 000 X 36,000.

QW?&\"IH‘?EUNW]’W]EHQEI
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Figure 15

Electron micrographs of 1-cell embryos extracted with

Triton X-100 for 1 hr.

A :  Low magnification of 1-cell embryo showing the
organization of cytoplasmic organelles. X 2,400.

B,C : i jcrovilli (MV) and plasma

D in the cytoplasm.
Microt L and mic ~\;-ecu1ae lattices
( g g \ 6,000.

E i i fidation, !\H\\\r- ubules (arrows),

\

i
“nety ; \‘ eads
|

M?g’/'" 48, 00
I‘.'.{ - “.-:'T 4

) and

e

|
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Figure 16  Electron micrographs of 1-cell embryos extracted with

Triton X-100 for 1 hr.

A ¢ Low magnification of 1-cell embryo in the region
of polar body (PB) formation. X 2,400.

B,C : Medium and high magnification of an area in A which

contain micne le : both Tongitudinal
e Sec io& were observed.

arrows) filled up the

vg\“-\,

Micr “]Aa‘t'

AULINENTNYINS
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Figure 17

Electron micrographs of 2-cell embryos extracted with

Triton X-100 fbr 1 hr.

B,C

D,EsF:

Low magnification, shown the organization of
cytoplasmic organelles in the place close to

the nucleus.

G LCT

£ 1 ) microtubules

mediatesfilaments (IFs).
ons of micro-
d between

X 36,000,
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Figure 18

Electron micrographs of 4-cell embryos extracted with

Triton X-100 for 1 hr.

CyD5E:

Low magnification of two blastomeres, showing
the general organization of cytoplasm and the

nucleus (Nu).

High magnification a'blastomere showing
1n microvilli

ane and micro-

\\
nked between
RN

'ﬁg\. ganization

| \Fs inal and cross
sections fa rotrabecular
network (arf between lamellar

36,000,
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Figure 19  Electron micrographs of 8-cell embryos extracted with

Triton X-100 for 1 hr.

A :  Low magnification of five blastomeres, showing
general distribution of cytoplasmic organelles.

X 1,200.

B :  High magnific 5'; howing' straight cortical

of micro

c,D,E,F The
were obser ns . Microtra-

becuTary ng led up most

of t A .:"‘_ A., .u S ‘ ,000 X 36 000’

A2
fJaidins o 2
Lok /A

X 36,000.

ﬂ‘IJEI’J'VIEWIﬁWEI']ﬂ‘i
ammﬂimum'swmaa
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Figure 20

Electron micrographs of early blastocysts extracted

with Triton X-100 for 1 hr.

A :  Low magnification of early blastocyst, showing

early blastocoel (B1), trophectoderms (Tr) and

inner cell mass (ICM). X 2,400.

D,E

AULINENINYINS
RINNTUUNINEIAY
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Figure 21

Electron micrographs of blastocysts extracted with Triton

X-100 for 1 hr.

C,E.F

Low magnification of blastocyst showing only mural

trophectoderms and large blastocoel. OM

outer membrane; IM = inner membrane; Bl =

blastocoel. ' W/
Medium magn i ﬁttoderm showing
' -—

(arrows).

toderms showing
inner A IM)- e v The distribution of
micro (arum m; icrofilaments (MFs)
were ob .ﬁrﬁ{_ﬁi 00,,{ 6,000, X 36,000.
High magn fir%ggﬁi‘;i. ectoderm showing the

.n“n-..-r

distrib n-of ‘micr arrows) and

mic g;t:Ttj?_j:T________________1fig e (OM)

reguﬂ X 36,000 i

ﬂ‘lJEl’J‘VIEWlﬁWEI']ﬂ‘i

’Q‘mﬁﬂﬂ‘im UANINYIAY
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Figure 22 Electron micrograph of blastocysts extracted with Triton

X-100 for 1 hr.

A,B,C:  High magnification of intercellular junction (IJ)

between two inner cell masses (ICM). Microtu-

]
AULINENTNEINS
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Figure 23

Electron

Triton X-

ByCaDLE 2

micrographs of 1-cell embryos extracted with

100 for 1 hr.

High magnification showing microtrabecular
network (arrows) linking between adjacent

mitochondria (Mi)iand lamellar structures.

" intermediate
Microtrabecu-
Tar NetwoPke (irows ) were also 1inked to IFs

(in D /36,0 48,000, X 82,500,

AULINENINYINT
PRIAATUAM TN
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Figure 24

Electron micrographs of 2-cell embryos extracted with

Triton X-100 for 1 hr.

A. : Cross section of intermediate filaments (IFs)
were clearly seen. At high magnification

(1eft insertion) pears as mesh work.

X 49,500 /

BsCxDsEsF 1-&ound along the
ce 1§ ‘ 00,.X"36,000, X 36,000,
X 36,008 )

ﬂUU’JVIEWﬁWEI']ﬂ’i
ammnimumawmaﬂ
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Ficure 25

Electron micrographs of 2-cell embryos extracted with

Triton X-100 for 1 hr.

A,B,D :

C,E

The distribution of intermediate filaments
(IFs) (arrow heads) were observed throughout

the cell peripher:

Tsis type of IF bundle

was smaller e /previous type (Figure

24). ~Heoes000 ,,ooo.
High magnifics showing small bundles of

IFs.

AULINENINYINT

ARIANTUNI NG
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was strong in T-cell embryo, especially in the areas where cortical
granules released its content. This might be because of the abundance
of glycoproteins released. The intensity of reaction products was
gradually decreased in 2-cell embryos and was only sparingly observed

in 4-cell embryos and blastocysts (summarized in Table 3.2).

3.4.2 Binding of WGA

Embryos were‘%ﬁ qlutaraldehyde and subsequently
Tabelled with WGA- HRP + &0 A@tion product were observed

on both plasma memb

M-”-:cr v1ﬂ‘:‘f?<2.- 4-cell embryos and
‘ TWmﬁf;‘:act1on products appeared
| embrane and also on the membrane

%mgiﬂ@ was uniformly

blastocysts (Figur
as small dense pa
of the polar body
distributed throug ] §ﬂ1 stages of embryo.
odlct ) ! dy strong in 1-cell embryo.

Sy @rvéd in the 2-, 4-cell embryos
and blastocysts. . In add"‘r‘t*rbﬁ"; thé%as rather thick in

(A | 8

3.4.3 B1n;1ng of éEAI QJ

ﬂ Wﬂﬂﬂﬂ Hﬂﬁw]ﬂaﬂ‘ﬂ“ﬁe and subsequently

labelled w1th1RCA] -HRP and DAB * H2 0 React1on products were observed

=R BN TEH SN VIR TR B

blastocyst (Figures 34, 35, 36, 37). The reaction products were

The intensity of rea

However, the stronger

these stages. T3

uniformly distributed throughout the entire surface and the intensity
of the stain was very strong on the surface of all stages of embryos.
In some regions, the reaction product was also found in the most
peripheral part of embryonic cytoplasm (Figure 34 : A, B), which on
high magnification was due to invagination of the surface membrane.

The cell coat was also thick in these embryos.
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Tahle 3.2 Lectins binding to hamster embryos and uterine epithelia

during preimplantation stage

Lectin Stained*

Stages Controls - — RCA
Embryos

1-cell (Dy) +H+
2-cell (D) FEw
4-cell (D3) +HHt
blastocyst (Dg) 4
Uterine epithelia

Dy e+
D2 +++
D3 +++
Dy .

* The intensity ;@

g YT WYY e

++++ for “very strong sta1n1ng

' ”°%W’Tﬂﬁ”ﬂ‘§m UA1INYAY

1ect1n stained was des1gn ited as : + for light

Notice that small dots found around the surfaces of embryos in

figures 30-37 might be the reaction products from remaining ZP.



101

Figure 26-29

Figure 26
(A-E)

TEM micrographs of the surface of preimplantation
embryos exposed to Con A + HRP + DAB + H202
One-cell embryos, showing the uniform distribution
of reaction products on microvilli (Mv) and plasma

membrane.  The stainir

ensity was very strong

in cortical granules

A, X 125000, Baezsd ‘:ﬂ; D, X 24,000;

E, X 24,000.

AULINENINYINS

RIANTUIMINIANY
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Figure 27 Two-cell embryo, showing the uniform distribution
(A-E) of reaction products on both microvilli and plasma
membrane.  The intensity of staining was decreased
when compared to one-cell embryos.
A, X 12,000; B, X 18,000; C, X 18,000; D, X 18,000;
E, X 24,000.

AULINENINYINS
AR TN ININY
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Figure 28 Four-cell embryos, showing the uniform distribution
(A-D) of reaction products or both microvilli and plasma

membrane. A, X 24,000; B, X 24,000; C, X 24,000;

D, X 24,000.

"

AULINENTNEINS
PRI TUAMINAE
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Figure
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Figure 29 Blastocysts, showing the uniform distributior of reaction b
(A-E) products on both microvilli and plasma membrane.
A, X 12,000; B, X 24,000; C, X 24,000; D, X 24,000;
E, X 24,000.
2 4
»

AuEINENINEINS
ARANITUNNINYAY
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Figure 30-33 TEM micrographs of the surface of preimplantation

L
embryos exposed to WGA-HRP+DAB+H202.
Figure 30 One-cell embryos, showing the reaction products
were uniformly distributed on both microvilli and
plasma membrane (A-E).  The reaction product was
»

AULINENINYINS
ARIAATUAM TN
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Figure
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*
Figure 31 Two-cell embryos, showing the high intensity of reaction
(A-E) products.  They were uniformly distributed on both
microvilli and plasma membrane. A, X 18,000; B, X 18,000;
C, X 24,000; D, X 18,000; E, X 18,000.
FY
»

AULINENINYINS
ARIANTAUNNINGAY
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Figure 32
(A-D)

Four-cell embryos, showing the uniform distribution of
reaction products on both microvilli and plasma membrane.

A, X 18,000; B, X 18,000; C, X 24,000; D, X 24,000.

AuIngNingInsg
QAN I ING 1Y
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Figure 33 Blastocyst, showing the uniform distribution of reaction
(A-D) products on both microvilli and plasma membrane. The
intensity of staining was very intense when compared to

the previous stage. A, X 18,000;

B, X 18,0005 C, X 2430003 ¢

AULINENINYINT
ARIAATAUUNING 1A Y
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Figure 35 Two-cell embryos, showing the uniform distribution of
(A-D) intense reaction products on both microvilli and
plasma membrane. A, X 24,000; B, X 24,000; C, X 24,000;
D, X 24,000.

Z
[
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Figure 36
(A-F)

Four-cell embryos, showing the uniform distribution and
intense reaction products on both microvilli and plasma
membrane. A, X 18,000; B, X 18,000; C, X 24,000;

D, X 24,0005 E, X 36,000; F, X 36,000.

AULINENINYINS
ARIANTAUNNINGAY
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Figure 37 Blastocyst, showing the uniform distribution of intense
(A-E) reaction products on both microvilli and pTlasma membrane.
A, X 18,000; B, X 18,000; C, X 24,000; D, X 24,000;
E, X 24,000.

AULINENTNYINS
ARIANTAUNNINGAY
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Figure 38 TEM micrographs of control groups of preimplantation
embryos that were exposed to HRP + DAB + H202. No
reaction product was observed on both microvilli and

plasma membrane of 1-cel ), 2-cell (B), 4-cell (C)

.yg
]

AULINENINEINS
RINNTNANINEIAY
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3.4.4 Control groups

Embryos were fixed in glutaraldehyde and subsequently
incubated with HRP and DAB + HZO without prior incubation with lectins.

No reaction product was found on both the embryonic microvilli and plasma

membrane of T-, 2- and 4-cell embryos and blastocysts (Figure 38 :

As By Cs D},

sequentially labell + HZOZ' Reaction
products found in D] rmTy distributed on both
microvilli and ning epithelial cells

D]-uterus was not strong
compared with that of Dz"zl l. ri. The distribution of reaction

'gE‘n appeared as patches

on the plasma memb¥rane (Figure 4 Likewise, the uterine
l i
epithelium of D -u rus showed similar pattern of patchy stain (Figure

uter:w WS iﬂugong and lﬁ woﬂ@Tﬂ‘ﬁ »=» D3- and D,-

owed s1m11ar pattern. F1gures 40, 41, 42).

ammumwma d

D] to D4-uter1 were fixed with glutaraldehyde and

sequentially labelled with WGA-HRP and DAB + H202 Reaction products

were found on the entire surface of both plasma membrane and microvilli
of D,- to D,-uterine epithelia (Figures 43, 44, 45, 46). The
distribution of reaction products was uniform on the plasma membrane of
uterine epithelia. They appeared on the microvillus membrane 1ike

what appeared to be the bristles of glycocalyx projecting perpendicularly
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out of the membrane (Figure 43 : B, C, D, E; Figure 44 : A, D, E, F;
Figure 45 : A, G, H). The 1atfer implies the thickness of glycocalyx
containing WGA receptors on the luminal surface membrane as such, the
glycocalyx coat of D]-, DZ' and D3-uter1 appeared rather thick, and the
thickness was much Tesser reduced in DA-uterus (Figure 46). The

intensity of the stain was ven

in D -, D - and D3-uter1 and

lutaraldehyde and

sequentially Tabel It was found that
the glycocalyx of rface of D], 02 and D4
uterine epithelia c inding sites (Figures 47,

48, 49).  The distri T phe g action Product was quite uniform in

ine epithe1ium of D1 and

to WGA.  The proﬁgct was 553?354%@{?4

gradually decrease

. £ic reduction

_--"""——"‘:“7 a1 ‘:_‘“

of the product waslﬁﬁse ved epiiﬂelium (Figure 50)

which appeared to Tocate close to both the apical plasma membrane and

—" ﬂ‘UEJ’J WEJW?WEJ'W]?
WWDWHQ%W R4 gdeme o

- to D -uteri were fixed with gluta
subsequently incubated in HRP and DAB + H202 without prior incubation
with Tectins. No reaction product was found on the apical surface

membrane and microvilli of these uteri (Figure 51).
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Figure 39-42

Figure 39
(A-D)

TEM micrographs of the surface of uterine epithelium
during preimplantation period that was exposed to

Con A + HRP + DAB + H202.

\!
oo .
D,-uteri, showing the unifetmedistribution of small

reaction products on Eathldmﬂaéggli (MV) and plasma
membrane

D, X 36,000.

AULINENINYINg

ARIANTAUNINGIAY
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Figure 40
(A-E)

D,-uteri, showing the distribution of reaction products

2
on microvilli and plasma membrane. The clumping of

reaction products were observed on plasma membrane (arrow

0; C, X 24,000, D, X

heads). A, X 12,0
24,000; E, X 36

AULINENINYINg

ARIAATUIM TN
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Figure
40
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Figure 41 D3 -uteri, showing the uniform distribution of reaction
(A-F) products on both microvilli and plasma membrane.
A, X 12,000; B, X 12,000; C, X 24,000; D, X 24,000;

E, X 36,000; F, X

AuEINENINEINS
ARAIN TN INIAY
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41
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Figure 42 D,-uteri, showing the distribution of reaction products

4
on microvilli and plasma membrane. The rupture of
plasma membrane was observed (arrow head in C) and the

clumping of reaction product was also found (arrow head

in F). A, X 12,0005 B, X/124000; C, X 24,000;
D, X 24,000; Eyuk24,000; 24,000 G, X 24,000.

LT 7

v
I

AULINENINYINg
ARIANTANNINGAY
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Figure 43-46 TEM micrographs of the surface of uterine epithelium

during preimplantation period exposed to WGA - HRP +

DAB + H202 respectively.

Figure 43

AULINENTNEINS
AMANTUAMINAY
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Figure 44 D,-uteri, showing the distribution of reaction products

2
(A-F) on both microvilli (black arrow heads) and plasma
membrane (white arrow heads). The reaction products

were very intense aroung ovillous area. (D, E, F).

I;:d

¥

AULINENINYINS
ARIANTAUNNINGIAY
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Figure 45 D3-uteri, showing the distribution of intense reaction
(A-1) products on both microvilli and plasma membrane.
A, X 12,000; B, X 18,0005 C, X 18,0005 D, X 24,000;
E, X 24,000; F, X 24

4,000; H, X 24,000,
I, X 24,000.

AULINENINYINS
ARIANTUNNINGIAY
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Figure 46
(A-F)

D4-uteri, showing the distribution of reaction products
on both microvilli and plasma membrane. The intensity

of stainign was less than in previous stage. A, X 12,000;

B, X 12,000; C, X 12,000: D, A424,000; E, X 24,000;
F, X 24,000. '

]

dF

AULINENTNEINS
AR TUAMINYIAY
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Figure 47-50 TEM micrographs of the surface of uterine epithelium

during preimplantation period exposed to RCA - HRP +

DAB + H202.
Figure 47 D, -uteri, shg_ﬁ_ ition of reaction
(A-G) products on both microvilii-and plasma membrane.

A, X 12,000..8529¢ 12,0005 oo; D, X 24,0003

AULINENINYINS
ARIANTAUNMINGINY
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Figure 48
(A-F)

D,-uteri, showing the distribution of reaction products

2
on both microvilli and plasma membrane. A, X 12,000;
B, X 12,000; C, X 24,000; D, X 24,000, E, X 24,000;

F, X 24,000.

AULINENTNEINS
PRI TUUMINAY
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Figure 49
(A-F)

D3-uteri, showing the distribution of reaction products
on both microvilli and plasma membrane. A, X 12,000;
B, X 12,0005 C, X 24,000; D, X 24,000; E, X 24,000;

F, X 24,000.

AULINENINYINS
ARIANTAUNNINGAY
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Figure 50
(A-G)

D4-uteri, showing the distribution of reaction product

on both microvilli and plasma membrane. The intensity

A, X 12,000;

of staining was less than previous stage.

Z
[

AUEINENINEINS
ARAN TN ININY
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Figure 51 TEM micrographs of control uteri exposed to HRP + DAB +
H202. No reaction product was observed on both micro-

villi and plasma membrane of D, - (A), D, - (B), Dy -

2 3

(C) and D4 - uteri ,000; B, X 12,000;

C, X 12,0003 D,

)
AULINENINYINg
PRIAATUIMININY
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Figure
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3.6 Implantation after lectins administrations

Implanted embryo develops into fetus and causes swelling of
the uterine horn at the site of implantation. In hamster, from
D6 onward, rows of white opaque bodies on both horns (Figure 52:A)
indicated growing live fetuses. If development was interrupted and
the fetus died, the dead fetus appeared as clumps of blood which can
,' ne (Figure 52 : C).
In the untreat: n ,Nn ﬁgnancy yielded an average

of 14.2 imp1antat1’on?ima (F 2 : A). This was

designated as 100% ble 3.5). When 0.1

easily be distinquished fro

ml normal saline w

in groups 3, 4, 5 were 3.63£Z§¢¢} y130(21.1%) and 2.9 (20.4%),

SR S

respectively (T:E&e 3.6) se were signif ﬁi tly different
W

(P < 0.001) from that observed aline treated animals.

However, there was no s1gn1f1cant d1fference in the number of

oo NN o e

of Con A. Tn WGA-treated gngups (6, 7, 8 9), 1mp1antat1on was

o G A TTELS ) ) P e

Table 3.6 and Figure 53.
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GroSs_structure of uterine horns with implanted fetuses

A 0: (Bothyuntreatéd)uterine hornstwith normal pregnancy.
Noticed beads of alive fetus (LF).

B <5 Amplantatians of [fetuses‘were decreased in uterus
treated with 0.1 ml normal saline (left horn), and
200 - 400 ug Con A (right horn)

C : Both uterine horns were treated with 800 ug Con A, all
fetuses were resorbed (RF = resorbed fetus)

D : JUntreated uterine horn with normal number of alive
fetuses (left horn) as compared to WGA-treated horns

(right horn). No implanted fetus was found.
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Table 3.3 The effect of administration of 0.1 ml normal saline

(NS) intraluminally on implantation

Female No. of Implantations

NS

11
13
10
11
10
11
12
11
1i
10

‘a af/14.2 11

U
ARIAIATAUNM TN
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Table 3.4 The effect of Con A administered intraluminally on

implantation
Female No. of Implantations
No. 0 400 ug/ 800 g/
0.1 ml NS 0.1 ml NS
1 0 + 4R* 0 + 2R¥
2 0 + 4R
3 0 + 2R
4 0 + 2R
5 0+ 78
6 0+ 2R
7 0+ 1R
8 0+ 3R¥
9 0+ 1R
10 0 + 5R%
0 + 2.9R*

« - QAR T UNITNA Y
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Table 3.5 The effect of WGA administered intraluminally on

implantation

No. of Implantations

Female
No. 100 ug/ 200 ug/ 400 pg/
ml NS 0.1 ml NS 0.1 ml NS

1 0 0

2 0 0

3 0 0

4 0 0

5 0 0

6 0 0

7 0 0

8 0 0

9 0 0
10 0 0

AULINENINYINS
ARIANTAUNM TN
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Table 3.6  The effects of lectins administered intraluminally on

implantation (summarizes of tables 3.3 - 3.5)

No. of fetuses observed at laparotomy

Group Treatments % Implantation ¢

Alive

1 Intact 100
2 NS ‘ 77.5
3 200 ug Con A 79° 25.4
4 400 ug Con A y 0 21:1
5 800 ug Con A e 20.4
6 50 ug WGA 0
7 100 ug WGA 0
8 200 ug WGA : 0
9 400 ug WGA —_- ” 0

a VS Intact w1th P ﬁ@ 01

b vs s mﬂumwamwmm

¢ % Imp'lantathon = M 5 14.2-= implantatien rate in

QWWﬁNﬂ‘ﬁ‘ﬂJ HA3 B e

(see append1x I)
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Figure 53 The effect of lectins administration on implantation (I = intact; NS = hormal saline;

om, ob, om = 200, 400, 800 ug Con A respectively; zo 5> z_“ zN, zb = 50, 100, 200,
400 ug WGA respectively).
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3.7 Implantation after embryo transfer

A total of 120 embryos were transferred into ten recipients
in each group of treatments. Seventy out of 120 embryos (58.3%)
incubated in normal saline and transferred into uteri of pseudopregnant

recipients were able to implant while the numbers of implantation of

among various groups 0 sq;:mal saline group.

Implantation was drai JGA treated embryos were
transferred into ute ients F1gure 54).
Only 10 out of 120 ebryos’ ( h 200 ug WGA/m1 NS,

but not other higher dos j ' ‘_ to, impTant (Table 3.9). Al

results were summarizeg 1n rable

i —JJ

Y]

ﬂUEJ’JVIEW]’iWEJ’lﬂ‘i
QWWENﬂ‘ml UA1AINYAY



Figure 54

Characteristics of implantation sites from embryo transfers

A 1 ~Implantated fetuses ina recipient female from 12
transferred embryos that were pre-incubated in normal
saline (NS)

B i (Implantated fetuses inja recipient female from 12
transferred embryos that were pre-imncubated in Con A.
Numbern: of \implantationgsites was not [different from
that of NS treated group.

C : Implantated fetuses from 12 transferred embryos that
were pre-incubated in 200 ug WGA. Very few

number of successful implantation were observed.
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Table 3.7 Implantation after transferred of embryos incubated

in NS for 10 minutes.

Recipient No. of embryos No. of implantation

females(No.) sites

=

o o @ o,

10

W 00 N O o B W N

—
o

Totdl-

L Totla |
Flbbiend| E V1T NBZRT - s

120 o 70
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Table 3.8 Implantation after transferred of embryos treated with

various concentrations of Con A for 10 minutes.

No. of implantations

Recipient |
females(No.) ' ‘transfery d_(/-ﬁ' Con A (ng/ml NS)
N 200 500 1000
Qi,\;“iu‘
1 \\ 6 6 2
2 12+ W\ 8 5 6
& | :
3 1200 5 4 5
4 ‘ﬁ 4 4 8
5 TS | 4 10 4
6 =N 6 6 7
7 ‘_‘i___. S— 2 12
8 E 5 6
9 6 6
10 ﬂUEJ’J T’IIEJVﬁWEJ’lﬂei i g

0 66

amﬁmﬁﬁmmmmz] s
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Table 3.9 Implantation after transferred of embryos treated with

various concentrations of WGA for 10 minutes.

No. of Implantations

Recipient

Females (No.) WGA (ng/ml NS)

200 500 1000

7

W 00 N o o & W ™
N N O O N N D
@ IO O O Ol DO L
S O @R R R R LD

. AuEINghineng
ammmm [N Y

% Implantation

o
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Table 3.10 Implantation after transferred of embryos treated with

lectins (Summary of Table 3.7 - 3.9).

Conc. ug/ No. of embryos No. of %
Treatments ml NS implantations implantation

NS - 70 58.3
Con A 67 £5, 8™
Con A 60 50 ™
Con A 66 T
WGA 10 8. 3%*
WGA 0 0
WGA 0 0
™ Chi-Square Test vs A "@?ﬁv. nt difference

*% : -"'._....____,:'_'

vs NS with P T Grif—— Y

§
AULINENINYINg
ARIAINTAUNM TN

(see appendix II) H
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4

- g

% of implantation after embryo transfer

C

10
: TREATMENTS
Figure 55 Implantation after transferred of embryos treated with lectins

2 5 10

(NS = normal saline; om, nm, nHo = 200, 500, 1000 pg Con A, respectively;

Wy s sm. Wig = 200, 500, 1000 'ug respectively).
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3.8 The effect of lectins on uterine morphology

After intraluminal administration of 0.1 ml NS on D3,on D4
and D6’ the regions without implantation sites were studied. No
change was detected in the structures of both uterine epitelia and
stroma layers (Figure 56). Similar features were observed in 200 ug

WGA-treated group, on D4 and D (F e By contrast, in Con

A-treated groups the dr{v ‘1_4 ange1imn" endometrium was observed on

Dy (Figures 58, 59). i ﬁvacuﬂated when treated
with 400 ug but not / Y r, at both concentrations as
edematous appearanc al Tayer.  Stromal
cells were widely s
in the formation of : ,;i es - \ round substance.  In
400 ug Con A-treated S pl‘l?j“ ff'}ﬁg as also observed in deep
stromal layer. 1 Ui G S f ated with both 200 and
400 ug Con A resumed norma aranc on b6 (Figure 60) as compared

s
to Dg endometrium of normal

ﬂUH’W]EJﬂiWEJ']ﬂ‘i
’Q‘W’mﬂﬂ‘im URIINYIAY
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Figure 56 Histology of uteri treated with normal -saline on D3, and

uterine morphology was observed on D4 and D6

A, B : Cross-sec S S -uterus, showing normal

in both epithelial (EP)
J

L = Tumen, En = endo-
A, x 36; B, x 361.

, showing normal

AULINENINYINS
PRIAATUUM TN
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Figure 57 Histology of uteri treated with WGA (200 ug/0.1 ml NS)

on D3, uterine morphology was observed on D4 and DG'

A, B No change was
A, x 36, B, x 361.
C, D, E General morphology

to that of Dg-uteri

s ‘\&;; D, x 181, E, x 361.
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Figure 58 Histology of uteri treated with 200 ug Con A/0.1 ml NS

on D3, uterine morphology was observed on D4

A ross-sections of D4-uteri.
B : ification of endometrium. NoO histological
‘ a and superficial stromal
ile edema and a number
1 in the deep stromal layer
C iorphology of both epithelia
1en compared to NS treated uteri.
D erous vacuoles were

u{kce11u1ar spaces were
j !

m'q.er than in SSL. x 361.
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Figure 59 Histology of uteri treated with 400 ug Con A/0.1 ml NS
on D3, uterine morphology was observed on D4
A Severe edema was
X 36.
B f.endometrium (area 1), dramatic
lizations were found in
»
tromal cells (SC)
C 2a 2, fluid retention
stromal layer. x 361.
»
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Figure 60 Histology of uteri treated with 200 and 400 ug Con A/

0.1 ml NSonD 3 uterine morphology was observed on D6'

terus treated with 400
feature of endometrium

A, x 36; B, x 181;
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