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I. INTRODUCTION

It has been demonstrated that the drastic de-
crease in platelet number in peripheral blood
during the early stage of pregnancy in mice was
considered as an earliest body reaction of the
pregnant female (O’'Neill, 1985). This reaction is
depending on the presence of fertilized egg and
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the degree of decrease of platelet number is also
directly related to the number of embryo pres-
ent in the genital tract, there was a negative re-
lationship between them ((O’Brien, 1976).
Studies in human, sheep, cattle, etc. revealed
that platelet activating factor (PAF) was re-
leased from the early stage embryo (O'Neill,
1992). Injection of 8-16-cell embryo-cultured me-
dium into the abdominal cavity of splene-
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ctomized female mice, caused as drastic de-
crease in platelet number in 5 min after injec-
tion, the decrease continued to 120 min (O'Neill,
1985). It has been discovered that the amount
of PAF secretion was the highest at morula
stage (Angle, 1988). and continuous culture of
mouse blastocysts also secreted PAF. It has
been discovered that embryo-derived platelet
activating factor (EDPAF) was also found in
the embryo-cultured medium (O'Neill, 1987). It
has been considered that EDPAF plays an im-
portant role in recognition of pregnancy. The
aim of present studies is to find out the evi-
dence; (1) whether there is also a drastic de-
crease in platelet number at the early stage of
pregnancy in rabbit, (2) is there any relation-
ship between platelet number and number of
embryo, (3) will the rabbit embryos transferred
into splenectomized rabbit genital tracts cause a
decrease of platelet number, (4) will the injec-
tion of rabbit embryo-cultured medium to the
splenectomized mice also cause a decrease of
platelet number, (5) will PAF produce any ef-
fects to the early development of rabbit embryo,
so as to convince whether PAF is released from

the rabbit embryo.

II. MATERIALS AND METHODS

1. Experimental animals

Rabbits(Giant Blanc) — healthy, non-preg-
nant females, above 6 months old.

Mice (Kunming Strain) — healthy, non-preg-

nant females, 2 months old.

2. Platelet number counting

10 4 blood was collected from the ear vein of
rabbits or by cutting tails of mice, diluted with
2.5% NaCl solution, platelet number counted by

using haemocytometer under microscope (X

160)

3. Mating
Ovulation was induced by injecting 10 g LLH
into the ear vein of female rabbit, immediately

followed by artificial insemination (Al)

4. Embryo transfer

Six subcutaneous injections of FSH (0.05mg
each) were given to donor rabbits at the neck,
12 h between each injection, 12 h after the last
injection of FSH, one injection of LH (10 1U)
was given into the ear vein, and Al done at the
same time,

The recipient rabbits were also received one
injection of LH (10 IU), at the same time as did
in the donor rabbits, for the purpose of sychron-
1zation,

Twenty-four h after the injection of LH, em-
bryos were flushed from the oviducts of donors
by using Medium 199. Embryos were then trans-

ferred into the oviducts of recipients.

5. Embryo culture in vitro

Embryos were cultured in Medium 199 con-
taining 15% Albumin Bovine V. For the exper-
imental group, embryos were cultured in 1 ml
medium in each pit of the plate., For the Antag-
onist experimental group, 20 ug kadsurenone
was dissolved in 0.3 4 DMSO, then added into
the culture medium as mentioned above, and

the embryos were introduced at last.

6. Data processing

Compare the data of platelet number before
and after experimental treatments, calculate the
dropping percentages and examine the signifi-
cance of difference by applying statistical met-
hods.
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cance of difference by applying statistical met-
hods.

. RESULTS

1. Experiment 1

The platelet number of 20 rabbits were dec-
reased in 5 days after mating (Al) (day 1~5) as
compared with that before mating (day 0), as
follows ; 69.3(x 10*/mm?, day 0), 50.7, 59.0,
3 and 68.6(x10*/mm?® day 1-5), showing that
more decrease in day 1 (50.7 x 10*/mm?), or
with a decrease of 26.84% (p<0.001), as compar-
ed with that before mating(day 0, 69.3 X
10' /mm?).

Taking the lowest decrease value of each of
the 20 rabbits in 5 day after mating compared
with that before mating, the dropping percent-

Table 1. Platelet number before and after mating (AI) and number of embryos

ages ranged form 18.97% to 61.40% (p<<0.001),
as shown in Table 1.

During the interval from mating to implan-
tation, there was a significant decrease in plat-
elet number, a significant positive correlation
(r=0.5032) was found between dropping percen-
tages of platelet number and number of embryos
in uterus as determined by laparotomy at the
15th day after mating.

2. Experiement 2

Thirty 2-cell embryos were transferred into
the oviducts of three splenectomized rabbits
{(No. 1, 2, 3), and forty 2-cell embryos were tran-
sferred into the oviducts of two splenectomized
rabbits (No. 4, 5), Platelet number were deter-
mined in every 45 min interval before (0) and

after (45~270 min) embryo transfer, as shown

Number of embryo

Rabbit Platelet number Lowest platelet Dropping
No at day 0 number after Al percentage at 15 th day
’ (x 10* /mm?) (x 10*/mm?) (%) in uterus
1 70 30 57.14 15
2 74 39 47.30 11
3 106 55 48.11 9
4 37 26 29.73 12
5 49 38 22.45 7
6 57 45 21.05 9
7 57 22 61.40 13
8 61 31 49.18 11
9 80 52 35.00 11
10 98 63 35.71 4
11 55 38 30.91 13
12 64 46 28.13 13
13 53 33 37.74 15
14 65 48 26.15 12
15 58 47 18.97 8
16 92 44 52.17 12
17 74 43 41.89 12
18 72 57 20.83 2
19 96 56 41.67 11
20 68 49 27.94 7
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Table 2. Platelet number ( X 10*/mm?®) before (0) and after transferring embryos into oviduct

Determining time (min) Nurmber of
Rabbit No. 0 45 90 13 180 225 270 embryos
transferred
1 60 27 56 49 19 26 42 30
2 54 23 41 22 15 24 35 30
3 80 20 22 30 17 23 27 30
4 53 41 44 26 33 35 33 40
5 61 61 42 33 39 46 46 40
Mean 61.6 34.4 41.0 32.0 24.6 30.8 36.6
Dropping 44.16 33.44 48.05 60.07 50.00 40.58
percentage(%)
P <0.025 <0.025 <0.005 <0.001 <0.005 <0.005
in Table 2. was used for injecting each of the two splen-

It is demonstrated that the platelet number of
these five rabbits were constantly decreased in
270 min after embryo transfer, The means of
dropping percentages of platelet number of the
five rabbits were ranged from 33.44% to 60.07%,
showing a significant decrease at 45~90 min
(P<0.025),
135~270 min (P<0.005), and a most significant
decrease at 180 min (P<0.001), after embryo

transfer.

a highly significant decrease at

While the two rabbits in control group, recev-
ing same surgical operation as the in five rabbits
of Group I, except the rabbits were transferred
the equal volume of non-embryo flushing me-
dium, the platelet number of these two rabbits
were also determined at the same time as in five
rabbits of experimental group, showing a highes-
t dropping percentage only 17.02 % at 45 min-
utes, but with no significance (P>0,500).

It is therefore concluded, that the remarkable
decrease of platelet number is due to the pres-

ence of embryos, in splenectomized rabbits.

3. Experiment 3
Sixty 8-16-cell rabbit embryos were cultured
for 24 h, 2 ml of the embryo-cultured medium

ectomized rabbits (No. 1, 2), 2 ml of the sev-
enty 8-16-cell embryo-cultured medium, also
after 24 h, was used for injecting one splen-
ectomized rabbit (No. 3). The platelet number
were determined before (0) and after injection
(5~120 min), The results were presented in T-
able 3, showing that the platelet number dec-
reased significantly at 5 min (P<0.050) and con-
stantly decreased from 5 to 120 min after injec-
ting embryo-cultured medium, the dropping per-
centages ranged from 3.35% to 65.13%, with the
highest decrease at 10 min (65.13%, P<0.010),
the and also significantly high at 15 min (P<Q,
050). While in the five rabbits in controlled
group, after injecting non-embryo cultured mid-
ium, also 2 ml, the highest dropping percentage
of platelet number at 60 min was 17.05%, but
with no significance (P>>0.050). It may be con-
cluded that the manipulation of non-embryo-cul-
tured medium had no effect on the decrease of
platelet number, it is certain substance that de-
rived from the embryo in the cultured medium

caused the decrease of platelet number.

4. Experiment 4
Three groups were used in this experiment.
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Table 3. Platelet number ( x 10*/mm?®) before (0) and after injecting 8-16-cell embryo-cultured me-

dium
Deatermining time (min)
Rabbit No.
0 5 10 15 20 30 45 60 90 120
1 82 35 36 45 66 66 59 71 95 41
2 58 41 16 18 24 45 30 37 43 54
3 75 56 23 21 34 49 74 72 70 73
Mean 71.7 44.0 25.0 28.0 41.3 53.3 54.3 60.0 69.3 56.0
Dropping ;
percentage (%) 38.63 65.13 60.95 4240 25.66 24.27 16.32 3.35  21.90

Group 1. Ten 2-cell embryos were cultured in 1
ml medium, 24 h after, the embryo-cultured me-
dium was taken out, preserved in deep-frozen
cabinet, at —25°C, for one month, then thawed
at room temperature, 0.4 ml of this freezing-
thawing cultured medium was injected into the
abdominal cavity of splenectomized mouse, Four
mice were used In this group.

Group II. Thirty 2-cell rabbit embryos were
cultured in 1 ml medium containing 20 xg antag-
onist kadsurenone for 24 h, 0.4 ml of this cul-
tured medium was injected into the abdominal
cavity of splenectomized mouse, Three mice
were used in this group.

Group M. 1 ml medium with no embryo was
treated as the same procedure was used as In
Group I. 0.4 ml of this non-embryo-cultured
medium was injected into the abdominal cavity
of splenectomized mouse. Four mice were used
in this Group.

A total of eleven mice were used in the above
three groups, blood samples were collected and
platelet number was determined before (0) and
after (5, 10, 15, 20, 30, 45, 60, 90 & 120 min)
injections. The results are shown in Table 4.

The result of Group I showing that platelet
number were decreased immediately at 5 min
after injecting the rabbit embryo-cultured me-

dium, the average of four mice was 85.7

X 10 /mm?, that of before injection was 117.0 X
10 /mm3, with a dropping percentage of 26.
75%, with a high significant difference(P<0.
005); the average dropping percentages ranged
from 26.75% to 62.14%, showing a gradually de-
crease in platelet number when the determining
time after injection was prolonged.

Comparing the platelet number before and
after injection, showing a significant difference
at 5~15 min, and a greater difference at and
after 20 min (p<0.001).

The average platelet number of four mice in
Group I, as compared with that of Group I,
there was little, or insignificant change before
and after injection, the lowest platelet number
was found at 45 and 90 min after injection(92.
0x10*/mm?), that of before injection was 108.
8x10*/mm?’, with a dropping percentage only
15.44%, there was no significant difference (p>
0.050).

It has been clearly illustrated that, the de-
crease in platelet number was due to the effect
of certain substance released form the embryo,
and also that, it was this substance released
from rabbit embryo causing the decrease of plat-
elet number even in the heterogeneous mice,
with the same effect as in rabbit. -

The present experiment also reveals that, the

frozen-preservation of rabbit embryo-cultured
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Table 4. Platlet mumber (x10*/mm?® of splenectomized mice before (0) and after injecting 3 kinds

of culturd medium

Group Mouse Determining time (min)
No. No. 0 5 10 15 20 30 45 60 90 120
1 112 85 69 78 51 76 69 28 36 39
2 104 92 69 54 55 59 47 63 36 41
I 3 123 77 76 89 64 69 51 55 42 40
4 129 87 91 85 82 66 71 50 63 70
Mean 117.0 857 76.3 76.5 63.0 67.5 59.5 49.0 44.3 47.5
Dropping
percentage (%) 26.75 3479 34,62 46.15 4231 4915 58.12 62.14 59.40
P <0.005 <0.005 <0.010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
1 124 109 118 121 122 114 110 116 119 108
I 2 83 85 76 73 74 80 78 72 69 70
3 110 102 116 106 103 101 110 113 97 97
Mean 105.7 98.7 103.3  100.0  99.7 98.3 99.3 100.3  95.0 91.7
1 97 104 95 135 105 95 94 84 86 84
m 2 96 112 94 38 90 86 65 91 89 93
3 132 127 117 115 90 122 105 117 95 107
4 110 122 129 111 87 105 104 39 98 96
Mean 108.8 116.3 108.8 112.3 93.0 102.0  92.0 95.3 92.0 95.0

Group I : Injecting frozen 10 2-cell rabbit embryos-cultured medium

Group I : Injecting frozen medium of 30 20-cell rabbit embryos-cultured medium containing kadsurenone

Group 1 : Injecting frozen non-embryo-cultured medium

medium, even for a period as long as one month,
the substance released from the embryo still
maintained the biological activity causing the
decrease of platelet number.

The result of Group Il also reveals there was
little change in platelet number before and after
injection, the mean of platelet number at 120
min after injection, as determined in three mice
(91.7%10' /mm®), was the highest decrease as
compared with that before injection (105.7X
10t /mm?®), with a dropping percentage of 13.
25%, and no significant difference was shown
(p<0.400). As compared with Group 1, the cul-
ture midium of Group Il contained PAF antag-
onist kadsurenone, which inhibited the rabbit
embryo-cultured medium to produce an effect of

decreasing the platelet number in mice. It is

therefore, a conclusion could be reached, in-
directly, that the PAF is produced from the rab-

bit embryos.

5. Experiment 5

The present experiment contains 4 groups :
Group 1, using culture medium only ; Groups 2
and 3, 20 g of kadsurenone and 0.3 x DMSO
were added into the culture medium. Group 4, 0.
3 4 DMSO was added into the culture medium.
Twenty seven 2-cell embryos were cultured in
each of the four groups with three different cul-
ture medium. Observations were made on the
development of cultured embryos at different
e., at 6.5, 25, 46, 77, 99.5 and 124 h
after culturing. The results are shown in Table
5.

times, 1.
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Table 5. Comparison of rabbit embryo developing in 3 kinds of culture medium

Cultured Group Embryo developing stage
time hatched
No. 2-cell  4-cell 8cell 16-cell 32-cell 64-cell morula blastocyst
(h) blastocyst
1 27
0 2 27
3 27
4 27
1 8 19
6.5 2 9 18
3 10 17
4 7 20
1 26 1
25 2 5 22
3 5 22
4 23 4
1 5 22
46 2 5 5 7 10
3 9 10 7
4 2 8 17
1 2 7 7 7 9
77 2 7 4 9 6 1
3 1 5 5 8 5 3
4 2 4 5 10 6
1 2 7 2 4 11 1
99.5 2 6 5 9 5 2
3 1 5 5 8 4 4
4 2 4 5 5 11
1 2 6 3 2 11 3
124 2 6 5 9 5 1 1
3 1 5 5 8 4 1 3
4 2 4 5 2 14

Group No. 1 : Culture medium
Group No. 2, No, 3 : Culture medium containing 20 g kadsurenone & 0.3 x1 DMSO
Group No. 4 : Culture medium containing 0.3 4 DMSO

The results obtained from the experimental ge, none of them reached 16-cell stage.
studies showing that the embryo development in After 46 h culturing, the embryos in Group 1,
all the four groups seems to be approximately 100% developed to 16~32-cell stage, among
the same at 6.5 h after culturing. At 25 h after them, 81% (22/27) reached 32-cell satge ; in
cultivation, the embryos of Group 1 and 4 devel- Group 4, 93% (25/27) reached 16~32-cell stag-
oped to 16-cell stage : while in Groups 2 and 3, e, among them, 63% (17/27) reached 32-cell
19% of the embryos were still stay at 4-cell sta- stage. However, in both Groups 2 and 3, 63%
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(17 /27) of embryos developed to 16-32-cell stag-
e, respectively, showing the speed of embryos
development is rather slow, much behind that in
Groups 1 and 4.

After culturing 77 h, in both Groups 1 and 4,
all the embryos were developed to, or ahove,
16-cell stage, among them, 262 (7 /27) and 37%
(10 /27) reached morula stage, and 33% (9/27)
and 22% (6/27) reached blastocyst stage, rep-
ectively. While that in Group 2, 26% (7/27)
were still stay at 8-cell stage, only one embryo
(4%) developed to morula stage; in Group 3,
one embryo even still stop at 4-cell stage, five
at 8-cell stage, only three embryos (11%) reac-
hed morula stage. And none of them reached
blastocyst stage. The above observations evi-
dently showing that, in Group 2 and 3, the em-
bryo development is rather slow, as compared
with that in Groups 1 and 4.

After culturing 99.5 and 124 h, showing that
the embryo development in both Groups 1 and 4
was rather fast, 11 blastocysts (41%) were foun-

d, and in Group 1, one embryo (4%;) reached hat-

ched blastocyst stage. When the embryo cul-
tured after 124 h, in Group 1, 11 embryos (41%)
developed to blastocysts and 3 (11%) to hat-
ched blastocyst stage, and in Group 4, 14 em-
bryo (52%) found at blastocyst stage. While in
Group 2, only one (4%) blastocyst was found,
and 6 embryos (22%) were still stay at 8-cell
stage : in Group 3, only 3 blastocysts (11%)
were found, and one embryo (4%) was still at
4-cell stage, and five (19%) at 8-cell stage.

The results of ahove experimental studies
clearly illustrating that : in Group 1, the em-
bryo developed much better in culture medium,
in Group 4, little difference has been found in
embryo development as compared with that in
Group 1, The result also revealing that
DMSO with a concentration of 0.03%, has little
effect on the embryo development., While in

Groups 2 and 3, the embryo development was
much slow, illustrating that : the PAF antagon-
ist kadsurenone present in the culture medium
produces an inhibiting effect on the embryo de-

velopment,

IV. DISCUSSION

The decrease of platelet number in early preg-
nancy has been studies by O'Neill in mice
(O'Neill, 1985). The phenomenon of early preg-
nancy-associated thrombocytopenia has been
demonstrated in early pregnant rabbits as shown
in Experiment 1 of the present studies, and also
showing that there is a negative corelation be-
tween platelet number and number of embryo.
In Experiment 2, it has been demonstrated that
transfer of 2-cell embryo into the oviduct of
splenectomized rabbit will cause a drastic de-
crease in the number of platelet. The results
obtained from both Experiments 1 and 2 illus-
trating that the presence of the embryo has
been considered as the direct reason causing the
decrease in the number of platelet.

The spleen has been considered having a
blood storing function. The spleen of mouse at
4~5 days of pregnancy will produce splenic con-
tractions, and causing a drastic reduction of
splenic platelet pool at the same time, and lib-
erating the platelets into peripheral blood
(O'Neill, 1985). This is the reason why splen-
ectomized animals were used as the most suit-
able experimental animal patten related to num-
ber of platelet in researches.

In Experiments 3 and 4, injecting rabbit em-
bryo-cultured medium into splenectomized rab-
bits and mice caused a drastic decrease in plat-
elet number demonstrating that, the embryo
could release certain substance into the culture
medium, which produce and effect to decrease

the number of platelet, and not only in rabbits,
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but also in heterogeneous mice : not only prod-
uced from 2-cell embryo, but also from 8-16-cell
embryo; not only in fresh embryo-cultured me-
dium, but also in preserved deep-frozen
embryo-cultured medium, they can produce the
same effect causing the decrease of platelet
number. The above findings illustrating that cer-
tain substance released not only from 2-cell em-
; and the

biological activity of the substance present in

bryo, and also from 8-16-cell embryo

the cultured medium will be still maintained
after deep-freezing ; it is therefore, the em-
bryo-cultured medium could be preserved in
deep-freezing.

The technique used for determining the per-
ipheral platelet number could be also used for
determining the persence of PAF (Collier, 1990
; Stock, 1992).

It is therefore, the decrease of platelet num-
ber could be indirectly applied to determine the
presence of certain substance released from the
rabbit embryos, This subtance is probably the
PAF.

Kadsurenone is a competitive antagonist of
PAF receptor. It inhibits PAF inducing aggre-
gation of platelet (Shen, 1985). In Experiment
4, it has been demonstrated that, when the em-
bryos were cultured in the medium contining
kadsurenone, there will be no influence on the
number of platelet, This result may be illustrat-
ed PAF is probably derived from the embryos,
and kadsurenone has an antagonist effect on
PAF. In Experiment 5, it has been demonstrat-
ed that kadsurenone will cause a delayed devel-
opment of early stage rabbit embryos, and this
may illustrate PAF possibly released from the
rabbit embryos, and has also an effect to pro-
mote the development of embryos. The receptor
which kadsurenone is competitive to PAF, may
be located in rabbit embryo., While the exact lo-
cation and the number of PAF receptor will be

submitted to the examination in future exper-
imantal investigations. In Experiment 4, since
kadsurenone is competitive to PAF receptors
while rabbit embryos were cultured, the em-
bryo-cultured medium could not produce any ef-
fect on the decrease of platelet number on the
splenectomized mice, When the kadsurenone
containing embryo-cultured medium was injec-
ted into the splenectomized mice, PAF effect
was inhibited in aggregation of platelet. These
results should be submitted to the examination
of future experimental studies.

The results of the five experiments carried
out in the present studies may be summarized as
it has been illustrated the PAF may be
released from the rabbit embryos, and has an ef-

follows :

fect on the number of platelet either in rabbits
or in mice, and it is benificial to the early em-
bryo development. However, further investiga-
tions should be carried out in order to prove ac-
(1) the presence of EDPAF, (2)
quantitative bioassay of EDPAF, and (3) the
presence of P AF receptors.

curately on :
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