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Abstract © The present study was performed to identify the factors influencing on early pregnacy and
embryo implantation in rabbit. Serum, uterine fluid, and uterine tissue were collected on day 0, 3, 5, 7 and
9 of pregnancy.

The intrauterine environment of receptive phase and refractory phase was compared by measuring pro-
tein synthetic capacity of endometrium, amino acid composition and concentrations of lipids(phospholipid,
cholesterol ).

The results obstained were as follows :

1. The concentrations of total protein were significantly increased (p<0.01) on day 5(7.00+055), 7
(6.294:065), and 9(6.34+0.61 ), compared to those on day 0(5.50+0.12g/100m¢) in serum. The concen-
tration of albumin on day 0 was 0.81 £0.05 and reached maximum on day 5(1.59 £ 0.07g/100m¢) in
serum.

The concentrations of total protein were significantly increased(p<0.01) on day 5(1.56+0.10), 7(1.99
+0.22), compared to those on day 0(0.38+0.02g/100m¢) in uterine fluid.

The concentration of albumin on day 5(0.78+0.05¢/100mé) was higher than those on the other days in
uterine fluid.

2. The incorporation rates of [*H]-leucine into protein were significantly increased(p<<0.01) on day 5
(9196+975), 7(14454+959) and 9(450.38+28.71), compared to those on day 0(328.2+ 38 9cpm/mg
protein) in endometrium. The incorporation rates in colchicine-treated endometrium on day 5(13419+
73.8), 7(1729.4%63.3cpm/mg protein) were significantly higher(p<0.01) than those on the other days.

3. The compositions of amino acid were not distinctly changed during early pregnancy in serum. The
composition ratios of methione, lysine were distintly decreased on day 3, compared to those on day O in
uterine fluid. Those of glycine, alanine were increased on day 9, compared to those on other days but his-
tidine decreased in uterine fluid.

4. The concentrations of total phospholipid and total cholesterol were significantly decreased(p<0.01)
on day 3(77.9%155, 615+ 21.2), compared to those on day 0(164.0+ 339, 167.2+ 46 2mg/100mé) in

serum.
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The concentrations of total phospholipid and total cholesterol on day 9 (47.3 + 134, 37.7 £
9.6mg/100m¢) were significantly higher(p<0.01) than thosz on the other days in uterine fluid.

5. Total phopholipid/total cholesterol ratios were not significantly changed during early pregnancy in
serum. However, total phospholipid/total cholesterol ratios on day 5(200+042), 7(1.11+£0.77) and 9
{1.4710.30) were higher than those on day 3(0.84+0.41) in uterine fluid.

6. The concentrations of phosphatidylcholine and phosphatidylserine were significantly increased (p <

0.01) on the other days, compared to those on day O during early pregnacy in serum.

The concentrations of phosphatidylcholine were significantly increased(p<0.01),compared to those on

day 0 and those of phosphatidyl-ethanolamine were consistently increased but not significant in early pre-

gnancy in uterine fluid.

Key words : uterine fluid, receptive phase, refractory phase, protein, lipid.
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1. ECEE M 3 220 BN gz
T JFAEE YAt g g FeldF Fuud
A g Gy AR Y5 (-70C ) R Bs . o
3 E7E B eldAgog AAIT 27 BE3o
B2 AFLe A FHFE, HE 232 A

(Snt) = ZtZt M M ste] AFUNRAE 55 2oy
A AF L ERN BN 5 L@Ed. ¥4
9 3NN FANAZL Lowry'Pez H3sl
v 45 %E Blood Chemical Analyzer(SBA 300)
g o183t At

2. A30l A0f CHHZE Mg =X 3 chE M
HETHEE BV AEeAYe s JAANA TS
A48 ohg oF 30mge] AFHAL Fso Foz Wil
& o} 2mmX2mme] 2712 Ze} 4709 sample S |t
Eo] Millersh Moore™ o) ol whae} vl d §4 8¢
Z73 skt 702 sample 10°M colchicine ( Fluka,
Buchs, Switzerland ) & Z 3% M199 vl %o Imeol] W32
223 & F7H9 sampled vjd 1mdol] Wol 37C,
CO, incubatorol| A 2A) 7F wj kA 1% 34 Ci[PH] leucine
(SA. 53.0 Ci/mmol, Du Pont, USA)& % 7}8ted 4417}
2t ul s ok

vl Fo] B 24T AHE 0~4T 9 AP AFd+z 3
3] A3t TED €34 [10mM Trs(pH 7.2 at 25C),
1.5mM EDTA, 0.5mM dithiothreitol] 1.5mé-& %ol ¥
ZRbol| A glass homogenizeroll W] 22 152 %9+ #3
A7 AR g 48] BB ATh L #5Y Il E sci-
ntillation vialol # 33l 10% perchloric acid €% 1m¢
< HUbste] 0T FEPANA 023 71D M E 80
Xgoll A 1083 YAA A AAELE ©A) 5% perchl-
oric acid & Im¢¥-& A 7}ated 800X goll A 1087 A
LAANAG. ADAAA o A E IN NaOH &
o 0. 5meH H7He thg 10413 o) A oA R3S
200 #¢ & # st LSC COCKTAIL (Du Pont, USA)
5méA 8- ¥ 31 vortex mixing§t TF liquid scintillation c-
ounter (Beckman, LS-100C, USA) & 5% 34 A % 3}
Ay w3 AZEH e B A e LowygPo R
Aeratdot.

3, 00|t B AP FER 4T AR THA
B A3FN7d 1m 9} 5-sulphosalicylic acid 50mg®)
£ Pyrex tubeoll Wil & AUt & 4] 4CHA 14
AL AR F AR (15%, 3,000rpm) A AT
5 0.5m 5 ¥ F loading buffer$! sodium citrate
buffer(pH 2.2)& 0.5m¢E ¥k ©] E3E 1md §Hol
A 40 10 & # 39 Automatic Amino acid analyzer
(LXB, Model4150-Alpha, Sweden)& o}n]xAb 7} 34
< F3sAd.

4. Total phospholipid2} total cholesterol Z2f © 44
THE B dERA(-70T)s N d @3 AF NG
23 total phopholipid® 21 %] 2 A] & (RM142-K) (IAT-

RCN, Japan) 2 &, total cholesterol2 cholesterol reagen-
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t(CIBA-CONING, USA)E °©] 83l Blood Chemical An-
alyzer(SBA 300)Z #4]3t%it}.

5. TLCH# O| 8! phosphalipid2| E2| : €33 A F
WA ) F-g F2357) 95t 58051 chloro-
form : methanol(2 : 1, V : V)2& 3h}o] ojato] 34
A7tA 7 158014 AXAINF DA F2) (800X g)
st A H A A A Ak o] F 0.05M CaCl, 1mé
& 7}38}3L vortex mixerZ %3] &3t {37t ¥4
HEE &%k 0&T AR sA F Hgo] YUF
Z o (chloroform : methanol : water, 3 : 42 : 47) & A| A
st AAE T3 e 35N S methanol © wa-
ter(1:1) 102 A A FF JF o} 5¢32(40~50T)
E o] &3ld A A& F&3Ath &€ A AL chloro-
form : methanol(2 : 1) 2 &A3] &3 ¥ W3 A2nE
a2k AAAZLRA -20TAA Bastg).

w222 Silica Gel 60 Fasy plates(10X10cm, 250 #m)
& AFg-stglem 1A 7} g -& chloroform | methanol :
ammonia(65 © 35 1 5)-& A8-3] HNF 460W dryer2
58 A3 ARANF 22 AT Plated 0%
&8 A2} A/W A chloroform | methanol : acetone :
acetic acid : water(10: 2 1421 1)E HNF F7)F
A AQAzA A dFxdE 435S iodine tankol A
4 5 ek ® o)w) A}-& ¥ phospholipid standard & 2}
Z10pgE ANFYoH FEARAE0u0E 42 A
N3t ot

247} 2] phospholipids® A #3}7) 918 phosphate ass-
ay? & A A8 spectrophotometerS ©] -3 830nmol A1
FEEE 2HEA.

6. XIS MZEAT |2 B3 AZ WL 5% gl-
utaraldehyde (pH 7. 0~7. 2)ol 9087t 4Tl A A A F
F AFW A717 lmm® A HEES AL BE U}
& 1% osimium tetroxideoll A 9087t £33t ¥
1A% ¥ Sorensen phosphate buffer& 4 0.2 4|3 % %
=& 223 alcohol2 €A1 2™ propylene oxide ¥
propylene oxide®} epon mixture®) EFEo|A X §2¢Y
& 3} 1 epoxy resin embedding media®l Xvi3llc). ¥

Table 1. Total protein and albumin concentrations in serum and uterine fluid(g/100mé)

o)) ¥ block2 ultramicrotome (LKB NOVA, Sweden) &
2 24 EA 4 300 mesh gride® mounting3t3L 2% u-
rany| acetate 2 40%-%5 <t 13 H M3} 1L lead citrate 2 60
%3 2a gA8EY. FHE FES FAAAE0 A
(CM12, Philips, Netherland) 2.2 #339c),

7. SASE B4 & 4PN o7 AL Tuke
y's studentized range test® ©]83l 1%5F(D, albu-
min# 15% FE)NM K-S FAHAL

g o

ECHHE g QPRE0ISF I WY o) T A FL A 5
el 7.0010.55, A 7ol 6.29+0.65, P4 94 6.
3410.612 94 0¥ 5.0510.12(g/100me) o) ¥] &} &
93 (p<0.0)UA R &2 FEx Y4l 0ol
0.8110.051 ¥ YA 5Udl| 1.59+40.07(g/100me) =
HuA g BAvh AZHA Y] FAFL 94l 59
o 1.56+0.10, YAl 78 1.99+0.228 4 0¥ 0.38
+0. 02(g/100m¢) ol ¥) & F 24 (p<0.01)AA Fo}
YAy Ag X9t AFWAYY dRIFE
€ 441 5Y9l 0.78+0.05(g/100mé) 2 T}& FEol| H] 3}
o 94 (p<0.05)AA #Uth 2 WY Ty
AFL A 5do) HuAE ePS vhA AU 7t o)
A g4 790 HnX g JePN A Table 1).

A20IA PH]-leucine2| CHifZ 20| et : PH]
-leucine®] B Az o] A &L YA 3Ul 385.88+
29.95, YAl 5ol 919.63+97.50, YA 7o) 1445, 38+
95.86 18] YA 9ol 450.38+28. 712 YA 0¥ 328.
16 £:38. 83(cpm/mg protein)ell W3ked 214 (p<0.01)
A ERon 53 A4 547 g4l 740l & ©E FE
o ¥]dte] 423 ¥ AL L BAFAC wiE)
o] dojdE = A 9dol| FAHF #AFL B
A1}, Colchicine-& | X3 AFZ 2ol A& A 0Y
490. 86 £23. 05, YA 3 522, 71+ 34.13, YAl 9Y o)
504. 43116. 0201 W13t YAl 59U 1341.86+73.77, YA

(n=7, Mean®S.D)

. Serum Uterine flud
Days post coitum total protein albumin total protein albumin *
Do 5.05+0.12° 0.81+0.05¢ 0. 38+0.02° 0.13%0.022
D3 5,540, 39 1.3240.05° 0.4410.02* 0.16+0.022
D5 7.00£0. 552 1.59+0.07* 1.5640. 10 0.78+0. 05"
D7 6. 2940, 65 1.53+0. 05" 1.99:£0. 22° 0.3310.05°
D9 6.3410.61% 1.59+0. 04° 0.58+0. 14 0.2140.03¢

Means with the different letter are significantly different(p<<0.01, * p<0.05).
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Fig 3. Phosphatidylcholine(PC) and phosphatidylethan-
olamine(PE) concentrations in uterine fluid.

Table 2. Incorporation rate of [*H] -leucine into protein in
the endometrium and colchicine-treated endometri-

um{cpm/mg protein)

(n=7, Mean*SD.)

Days post coitum Endometrium Colchicine-treated endometrium
DO 328,16+ 38. 884 490. 86+ 23. 05¢
D3 385, 88+ 29, 95 522.71 +£34.13°
D5 919. 63+97. 50 1341.86:£73. 77
D7 1445, 38+ 95. 86° 1729.43+63. 25%
D9 450. 38+28. 71°¢ 504. 43+ 16. 02°

Means with the same letter are not significantly different(p<0.01).

7ol 1729.43+63. 25(cpm/mg protein) 2 2143 (p<0.

01)UA = A el tH(Table 2).
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Fig 2. Total cholesterol concentrations in serum and ute-
rne fluid.

OlD| it =4 Bl [ AN E ofv| =it A
ol P Aol o W} £l A dErA] &
gteh, ey AAZW A Aol e A4 He #& 24
H] 88 Bo|¥ methionine™ lysine®] Y4l 3Yl 343
Zadted AT 244 &8 BYT) Glycined alanine
ol 4 F Z, ¢4l 9del FAH F7HE B his-
tidire® #24 % #4E Jend Atk WAl proline
YAl 5ARE A AAE BYI arginine S FA
S A%z H1XE Byt FAsH BAsdh

ZO01X| & % ZBYAHEE : @A FANAF S
A 3ol 77.9115. 52 YA 0Ll 164.0+£33.9
(mg/100me) o) Hl 3l $-2) A (p<0.01)UA ZA3ATE7}H
tha] Al 5] FAA (p<0.01)UA F7H3td 2%
AAEA FAHAAY AFWAYY FANEFLS
A 9ol 47.3+13. 4(mg/100m) 2 T} & FEoll H] 3o
FrolA(p<o.ol) sl 748 B tHFig 1).

FE2Y2HEFS FANAFH AP IE ¥
g H5E Yehieh 849 2228 EFS A4
0l 167.2+46.22 94 39 61.5+21.2, ¥4l 54 79,
9419.9, 44 79 69.0%15.3 28] 1 YA 9Yell 74.0
+17. 5(mg/100me) ol W3k o144 AA (p<0.01) ¥
gteh, AAZW ANl 2 AHEFL YAl 9Ye 37.7
+9.62 A 0¥ 1.240.4, 9N 3¥ 2.7+1.5, Y4l 5
Y 3.6+1.7 283 Al 79800 6.515. 0(mg/100mé)°ll
v)&le] f-2) A (p<0.01)UA F 718k cHFig 2).

Z0IX|H | EBMAHE BB : NN FAANZ

P 3ZU2EHE v7F #98(p<0.01) A e A3HE e}
WA o AF RN e Y4l 3¢ 0.8440.41
o2 9JA 0ol 1,90+0.530) B8] ZastP o 3}
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Table 3. Amino acid(A.A.) composition in serum

(% of Total)

AMINO ACID DAY 0 DAY 3 DAY 5 DAY 7 DAY 9
ASP 2.97 2.32 2.09 411 2.78
THR 5.60 8.24 3.41 3.48 6.27
SER 4.75 4.72 3.59 5.66 5.29
GLU 7.36 5.68 3.47 4.39 5.62
PRO 3.54 L7 3.59 3.61 3.92
GLY 9.86 9.61 7.63 11.62 10.45
ALA 6.33 4.43 4.35 7.53 6.03
VAL 7.14 10.07 7.22 7.03 6.27
MET 5.71 6.24 9.55 6. 60 8.72
ILE 4.48 3.81 5.50 5.42 3.94
LEU 6.23 6.16 6.15 7.77 6.59
TYR 8.68 6.36 9.79 5.3 4.44
PHE 3.9 4.01 6.64 4.80 3.01
HIS 5.80 8.24 6.90 5.83 8.11
LYS 6.94 8.96 8.48 9.07 8.76
ARG 10. 32 9.39 8.61 7.71 9.79

Values shown are % of total amino acid.

Table 3. Amino acid(A.A.) composition in serum

(% of Total)

AMINO ACID DAY 0 DAY 3 DAY 5 DAY 7 DAY 9
ASP 2.29 5.02 5.60 3.92 3.43
THR 2.14 2.55 3.89 2.53 6.92
SER 2.25 3.14 2.74 2.9 8.07
GLU 7.45 9.64 7.37 6.63 9.26
PRO 5.79 9.24 6.18 3.35 1.93
GLY 3.16 6.83 5.69 5.31 11.75
ALA 2.65 6.83 6.79 3.91 14,17
VAL 5.74 5.92 6.22 4.52 3.29
MET 10.01 6.89 4.28 2.45 3.03
ILE 4.34 4.83 2.96 3.66 3.63
LEU 4.4 5.36 5.71 4.49 4.91
TYR 5.53 4.60 6.30 7.06 6.41
PHE 8.28 10.89 5.02 12.95 7.25
HIS 15.31 5.22 15.67 8.10 6.19
LYS 11.23 8.11 7.21 18. 96 7.82
ARG 9.43 8.36 1.91

Values shown are % of total amino acid.

Table 4. Total phospholipid : Total cholesterol ratio in ser- (Table 3).

um and uterine fluid

QIXIE =M #3} : Y Me PL PC, PS7H 44 3

Dayspest o Setum Uterine fluid 2o A 0ol ula) F 8 (p<0.01) UA F7st AR
bo 1. 35£0.65° L 90:£0.53 LPCE 4 590 271817] A1 %82 eH Table 4).
D3 1.4540. 28° 0.84+0.41 HFU A e PC7H 2141 58] 241 0ol 1]
D5 1.620. 09° 2,0040. 42* " =P = I 0dell vl
D7 1,670, 32° 11140, 77 214 (p<0.0) A A F7F3k71 A1 #3842 PE, LPC,
D9 1. 6840, 23° 1.4740.30% LPE 283 LPSe 271447153t A& HRA F71E8
Means with the same letter are not significantly different(p<0.01). vehl 2 gk 8- A (P<O- 01)U e M3t etz &
ATH Table 5).
718 AF2 8] JA 7ol L11£0.77 283 A PC/PE M| &0] $A o] 22l mte] 22357 A<l

9ol 1.47+0.3022 914 (p<0.01) A F7st A4l 59 FH 3| F7H57) A sk cHFig 3).



Fig 4. Electron micrographs of glandular cell in endometrium.

A Cy?opla'm showing the abundant ‘ribosome and hypertrophy of Golgi complex on 5 day of pregnancy(22, 000).
B. Epithelium showing the small thick-walled vesicle opening at the luminal surface on 7 day of pregnancy(44, 000).

Table 5. Changes in phospholipid composition in serum (n=7, Mean+S.D.)

Days post coitum DO D3 D5 D7 D9
PI 1.90£0. 18 2.5040. 282> 2.7740. 21 2.73+0. 262 2.9740. 26
P C 7.5310.81° 8.70£0. 58% 3.7740. 542 9.03+0. 622 9.7940.81°
P S 31.2442.33 36.57+2.88% 39,30+ 3. 36° 42.46+4.31° 41.23+3.75°
PE 4.80+0.64° 4.99+0.69% 4.67+0, 29° 4.40+0, 44* 4.66+0.41°
LPI ND ND ND ND ND
LPC 2.2010. 4% 2.23+0.23° 2.5440.19% 2.74+0.17° 2.74+0, 228
LPS 2.6710.21° 2.61+0. 21 2.7440.18* 2.7340.24* 2.81+0, 15
LPE 2.8940.36° 2.9410. 44° 2.9740.20° 3.1140.29° 2.81+0. 15

Means with the different letter are significantly different(p<0.01).
Values are mol % phospholpid based on phosphate assays.

N.D : Non-detected LPI : lysophosphatdylinositol PE : phosphatidylethanolamine
PI : phosphatidylinositol LPS : lysophosphatidylserine LPC : lysophosphatidylcholine
PS : phosphatidylserine PC : phosphatidylcholine LPE : lysophosphatidylethanolamine

@ite] B7)3le B8 ERFAA FFHLE dojvte
28 AP yolt.?

ZHFe el slo] Frith Sold Ay, Y Morgan® & 4 @9 43 2 W 2719 2o
gtA) aela R EE g AV Ao TR o] A GA Atole) $7]87F 271043 Ao F8
7o WA dde] dddel s BT A% 54 s sheh dalzr)o) 9lo) £A S 849 blas

L
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Fig 5. Electron micrographs of epithelium showing the residual junctional complex {je} following fusion of adjacnt

cells on 9 day of pregnancy (13, 000).
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Table 6. Changes in phospholipid composition in uterine fluid (n=7, MeantSD.)

Days post coitum DO D3 D5 D7 D9
P I ND ND N.D ND ND
P C 9.09+0.50° 7.5740.52¢ 10.5340. 66° 12.0740. 99b 15.97+6. 00
P S 0.7440.11° 1.1140.21* 0.9340.16% 1.04£0. 15% 1.10£0. 212
P E 7.30+0. 38° 7.69+1. 252 8.5140. 76 8.56%0, 58" 8. 67+0. 56°
LPI ND ND ND ND ND
LPC 0.67+0.17° 0.73%0.13 0.7940. 207 0.7940.17* 0.8140.11*
LPS 0.70+0. 08" 0,710, 07° 0.7940.17 0. 90+0. 14 1.0440.17°
LPE 0.80+0. 14 1. 0640, 23> 1.3340,14% 1,540, 19 1.4040.122

Means with the different letter are significantly different(p<0.01).

Values are mol % phospholpid based on phosphate assays.

N.D : Non-detected LP1 . lysophosphatidylinositol
P1 ! phosphatidylinositol LLPS : lysophosphatidylserine
PS : phosphatidylserine PC : phosphatidylcholine
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