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= Abstract=

The purpose of this study was to evaluate the in vitro developmental promoting effect of human

ammiotic fluid (AF) on pronucleate 1-cell mouse embryos. The AF was obtained from five patients

undergoing amniocentesis for the routine diagnosis of fetal abnormality. The supernatant was fil-

tered (0.22 um) after centrifugation and stored at -20°C. One-cell embryos were cultured in four
study groups{(10% AF, 0.4% BSA, 10% AF+0.4% BSA & no-supplement in Ham’s F10) for 6
days (EXP. 1). Significantly more embryos hatched in 10% AF (P<0.01), although no difference
was found among other three groups. The embryos were also cultured in varous concentration of
AF (0, 10, 50 & 100%) for 7 days (EXP. 2). The rate of hatched blastocysts was significantly
higher in 10% -~ and 50% - group than in 0%- and 100% - one at day 6 (P<0.05) and day 7 (P <0.
005), although no difference was found between 10% - and 50%~ group.
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Table 1. Effect of human amniotic fluid, bovine serum albumin and their interaction on the in vitro de-

velopment of pronucleate 1-cell mouse embryos

% Blastocysts (Day 6)**

_Supplernentg, No. of 1-cell % Expanded & hatching % Hatching & hatched Hatching Hatohed
BSA"  AF*  embryos cultured® blastocysts (day 4)* blastocysts (day 5)** CACD CACD
- - 108 78.7 68.3" 5.0 53.3¢
+ — 110 75.5 66.7° 6.7 45.0¢
— + 110 82.7 90.0° 10.0 76.7¢
+ + 105 85.7 73.3 26.7 48.3¢

*

1.
a, b Significant (p<<0.01),

. Five replicates,

** : Three of 5 replicates (n=60)
Bovine serum albumin (0.4%, w/v), 2. human amniotic fluid (10%, v/v), 3. Attached on culture dish.
¢, d : Significant (p<<0.01).

Table 2. Effect of amniotic-fluid concentration on the in vitro development of pronucleate 1-cell mouse

embryos
ol ¥ vt Y o -
Percent of AF No. of 1-cell % Expanded & hatching -ﬁ) Bla§tocysts at day b % Hatched-ACD
added in medi b ltured bl s at day 4 Hatching  Hatched  blastocysts at day 7
medium  embryos culture astocysts at day _ACD _ACD of culture
0 52 46 (88.5) 1(1.9) 12(231) 18 (34.6)¢
10 51 45 (88.2) 9(17.6) 22(43.1)° 32(62.8)°
50 51 45 (88.2) 3( 5.9 29(56.9) 34 (66.7)°
100 50 37(74.0) 5(10.0)  9(18.0)° 17 (34.0)¢

a, b I Significant (p<0.05),

a, ¢ Significant (p<<0.001),
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d, e : Significant (p<{0.005).



kb wfotell wlxl= f-8 & 3 (harmful ef-

fect) & WA sl7] Yl wjgde] %=z zbzb
0, 10, 50 2 100% Hr}stel 1-MEW2 74

At Aae

g 4dA FAEE 0%, 10% 2 50% 7t
Tzl ZolE Kol kAN, 100% Hbr
S UE A HE TR i 9 UEsE ol B
kel 5% 2ol BAA FedAdel gl o
it vl ok 65 WA & (hatched blastocysts ¥)
)& 10%2 50% Hrbitol 0% 100% )
TR} fojHoz B WMALES BT (p<
0.05). ol2igt aoe W 744 oS HF3

¥ 29 2ok

YEGTH(p<0.005). 8# 50% #H7lze]l 10%
HIME R ﬁ}* EFE LALES HAAY, o

E74 5%
1:}_

ZolA EAAHC fodAe 99
olegh AL Wit TdAE A w3}
I LHERSECE

o] ol A 2k %}01
g ERsE
B3t Egha) A A}%%} U:H b ;fiﬂr
[ R

I

HL)|'_!

ALy z2 0P APFE 227
I AF 1- BE 2-A XS o] &3ho] )
AN2de] Augal s AAss 9ot (Jones et
., 1982 ; Ack@rman et al. 1984‘Davidson et
., 1988 ; , 1989 ; & %, 1990). ]
(quality control)e 5 8to] vl gl E) —‘?l ?Hi*é
S AT B opYe} HYe H3AA A

AAsta ik 02 dHo e A2 g

A7kl A
A=
A E

o

O,

O

al.

a s ’i’:

< o] &3 A 1 (Menezo et al., 1984), w94 o
E7ol g9 4o M3} (Quinn et al., 1985) &
Fol AANEE ZF/HIIAY Aledd HAaXS
ALZsE 9k ma wiokadle HArHE= A
9] &% (Naz et al, 1986)9} && t)ale) %u:rt
Mo wA el A &3 (Menezo et al., 1984)¢]

Bl BES %, Gianaroli et al.,
(1986)2 2izte] 94> (aminotic fluid) & ¢17te]

A 2} Ao} o] & (preliminary study)stel 44 %

(1/9)9) JN&S BIFATG(RETE 17%,
2/12).

olsk ol lzke] M| WA 2T
2 Agstrl a8 Ame 2o ASHw
ek wepelel e A7e WHe 4L 7|
Foz sto] AW s12e) MFAL i)

~176~

HqE oz wWEA7|He A0 ok EE W
A n] A Zebe] Ful % (co-culture) HE v} 4
FAAD wrgg wa vk Ty wlg e
A 714 (medium supplement)Gﬂ HIAE TE
o] Fol AN HT ik weF Izt wjote] A}
Zgo] QR e ZE AES ¥Ydd F
F& £ ddE dAHolv e HAE 8
A Bg AQ7P? 2 FEAGH Ve 4R
Aol d 8 dialel ¢¥UE Fsa e
Ao ug AT Al md FF AegeAd
wjo} & Wik (blastocyst) 7b2] A ol X &
A A oldggmE gRvie]l HAAZANY 7w
& R3] FYPT F YS AA7? o)YF 9
Fo g3 @Al ge dde AL v¥
U olel g d9] ofd = glivh

old @AAH¢ Agstold B AFE St
Ax ¥ T %o FRE AEE A9
oke] F&H o o £FA M AHE AE
ES AT £ e dedE 28 4 oy
& AZgd. guste Fre ¥R £e ¥
ABOE Ad@H W 04T -AENE
B sbu) ek 2 (hatched blastocyst) & 1 ©] 3.7}

A L2 (76.7%) ¢ & HAY £ 7] "ol

o] 8] 3 AL & o )R] o vl g A Fehch
A#, &3 57 (harmful effect)s] = ol A
= ¢gyu E= sﬂxaiq. o}x%o}l:}jl B
D‘r o) FalEHs wjope] A
aﬂ-ﬁ g oA 1-42ulE &7
A e FAs ALY BE B ATl %
] =& v &R FaplwrEzla 2@
& Aolth,
Z7dlel o g HalaTs
ARG Bun AzEdg. 2
Zhiol 4R HubTERT UA
FAHaFHst g AT Ao
o B Aty e AE (A,
, 199Dl e @rrio] QIZtH oA E A
= aEjol@ Y Rk 1A Eaol o e f8) &
b g AeRn we A nYorng, FFe
Qe oA H i AHoldARTLE 1-4]
Hﬂoﬂ e el gaot 2ok g Ech
FE2A g Aoz dre 4F

= 7T
aun o Fe 9ee nEg B Ao
SRS RELE

kS

I

&

}\

o]

JL?’
EQ Y 2 o

32

—
i

as

wwmh
30 o 1% w2
2 Ju

S
R =
4 ooz rlo o b

ot
©
gﬂ_o,
o
o

i rlo o

L

oo N A rfr

i
5

H

RS (RG 499 dId)e

Frsh BRE el Aolk YAAW, L o) F

7
R F40h GRundg B4
& RAee BT odT AUS ¥l A4



‘3132}9} #eel gk AzrE o
g 77} T:@‘rﬂr% o Mt LA &
E 1-AE BE O o] Fo) e
o 2o RaaAA o £& 9hgS
B AydnEs o "7}

”“§*§ %

Y
R
&7

b o b

ol

[ TS

o
2 2 el Al
A% EssRe A wobel
omz guus @Yo
AU ek AzA ol g
Q&AL Fel BHE
HAge £59 1 )
o] x}po} (Weisberg,
e g v
GET) o) BASA o3
HiA & FUb vk oo B
7+ Baston A9
B ol A Al s A ekokAwk gkgre) uf o)
ZAgao] golA 4 9] batch-to-batch vari-
ationo] Utk 2 AxE WA (F F, 1989)
ug AzaAE a%th PN old@ W
ol 7} B AFtollA U5 A FH Aol B
(inactivation) 2] 21 & A ket A 7] ¢} 819 =37
= cﬂi}.g};q o}r/}

G BEE 7

I

rR ol

7l el Aol EkE vA

o} 10% ¢t 50% A zelE Holzx @A
g 100% % folFl 4ag sk 2
Hog °§T~ 7]l AfujFgon AL
g o wigA I Egsto] o] &t o] Wi
AT Aot Fol upE ol ¥ gk &tk AR
obAtE A (F, 1990) w32 AzstA FUunt
spAete R B e dBor 45 (10%)F

A 713 Ham’s F10 s gfolo] Al ¢lzbe] A&l 7)
1-A) Z ) (triple pronucleate l1-cell embryos)&
ujerst A ajgbzala] dralo] sl alel o,

-177-

Aol A & HAek iAo r] A4
Wlol R TS embryo qualityZb B2 £t} o]
#el 7z AFAEE AT AgFHoM o

o AEA o] g ThEde AAea st

23

pad

(o]
(53

W7 Ae] 14w
G (AF)Ye] A%
ATE YR dae

23 1o A Hams
1-A) 2wl &
§ﬁ4b:unck40hﬂx1<§
5% @Al fol A7t %}]\MZI =
waiEsl v gol s W8 e o
vlgS “10% S5 (76.6%)7F “04% Lyw”
(35.0%), “10% $++04% LF9”(48.3%)
g SRV (53.3% )R FoHoq gyt
(p<0.01). 2V WAl Fioh ARG
2% WD A B EED JREAEN
R R

AE 204 U Hrbesrme 1-AxEde
Aol A myc. HAFEE 0, 10,
50 100% 2 39S o Mg 4d4 TR E
&z A tel fe Azt fRAT, W F 6L A
Halujut ol g2 10%9 50% &0l *&
FFEEY FeH o2 HA(p<0.05). 2
10% 9} 50% 7ol = ol &l 2ol g RolA] o
ot

Aexor Q17kd]

) o .

<71 R

Ly LQJ 2 &g
e S

7—17}.%
Z33td . o
2 At
, Y 5645

P
I

e
N

)
)

q}

*é%%xd;?iﬂ}

! Hydrogel Chember& o] + 3

g gho] Al 3] ] 1990, 5(2),

w7l
=

AT, 2
%o g
oje A o
83 A 1989 16(2) 139-146.

L EAE, 97, 9B, AR R
A A BEA EABAA BB 2

FEG
T dEFA G| AATE A 1990, 5(1),
28-41.

o]

e
A



A A gHdoly] Aled s wdA e
A= #Ad. Proceeding of The first Annual
Review Course on Assisted Reproductive
Technology, Seoul, 1990, pp. 52-96.

ta AR &2 dAe] A

&5 dd Y= AHH, B &

of #et A Mgt ALY = E,
1990.

el i AF 7o tiE UE gAY 9
=43 7 ALAA. vE&FAas, 1991,

A7, dA& Age]l Mo dAAA
e gl #g A 1.A4F 1- % 2
~A Zuje] AEAolA wWigdd v
do) g3 Aol AALE A 1991,
6 (1), 33-40.

AcKerman SB, Tayer SP, Swanson RJ, Laurell
LH : Mouse embryo culture for screening in
human fertilization. Arch Androl 1984, 12
(Suppl 1), 89-136.

Biggers JD, Whitten WK, Whittingham DG : The
culture of mouse embryos in vitro, In : Daniel
JC Jr., eds. Methods in mammalian embryol-
ogy. San Francisco : Freeman Press, 1971,
pp. 86-116.

Brackett BG, Bousquet D, Boice ML, Donawick
WJ, Evans JF, Dressel MA : Normal develop-
ment following in vitro fertilization in the
cow. Biol Reprod 1982, 27 . 147-158.

Brinster RL:Studies on the development of

4

ro BN (E

o
T

mouse embryos in vitro 1. The effect of
osmolality and hydrogen ion concentration.
J. Exp Zoll 1965a, 49-58.

Camey EW, Bavister BD : Increased atmospheric
carbon dioxide stimulates hamster embryo
development. Biol Reprod 1986, 34 (Suppl 1),
199 (abs).

Caro CM, Trounson A : The effect of protein on
preimplantation mouse embryo development
in vitro, J In Vitro Fert Embryo Transfer
1984, 1 (3), 183-187.

Choi TS, Mori M, Kohmoto, K, Shoda Y : Benefi-
cial effect of serum on the fertilizablity of
mouse oocytes matured in vitro. J Heprod
Ferul 1987, 565-568.

Cholewa JA, Whittin WK : Development of 2—cell
mouse embryos in the absence of a fixed—ni-
trogen sources. J Reprod Fertil 1970, 553.

-178-

Condon-Mahony M, Wortham JW Jr, Bundren
JC, Witmyer J . Evaluation of human fetal
cord sera, Ham's F10 medium and in vitro
culture materials with a mouse in vivo fertih-
zation system. 1985, 44 (4), 521-525.

Davidson A, Vermesh M, Lobs RA, Paulson RJ :
Mouse embryo culture for human in vitro
fertilization : the one-cell versus the two-cell
model. Fertil Steril 1988, 49 (3), 516-521.

Fukuda A, Noda Y, Tsukui S, Matsumoto H,
Yano J, Mori T :Inference of water quality
of on in vitro fertilization and embryo devel-
opment for the mouse. J In Vitro Fert Embryo
Transfer 1987, 4 (1), 40-45.

Gianaroli L, Seracchioli R, Ferraretti AP, Troun-
son A, Flamigni C, Bovicelli L. : The success-
ful use of human amniotic fluid for mouse
embryo culture and human in vitro fertiliza-
tion, embryo culture, and transfer. Fer#l
Steril 1986, 49 (5), 907-913.

Jones HW Jr, Hones GS, Andrews MC, Acosta
A, Bundern C, Garcia J, Sandow B, Veeck
L, Wikes C, Witmyer J, Wortham JE,
Wright G : The program for in vitro fertiliza-
tion at Norfolk. Fertil Steril 1982, 38, 14.

Kane MT . A low morecular weight extract of bo-
vine serum albumin stimulates rabbit blasto-
cyst cell division and expansion in vitro. J
Reprod Fert 1985, 73, 147-150.

Kane MT : Regulation of embryonic development
by environmental factors. In: Wolf DP, eds.
In Vitro Fertilization and Embryo Transfer.
Plenum Press, 1988, pp. 359-387.

Mabadevan MM, Fleetham J, Church RB, Taylor
PJ : Growth of mouse embryos in bicarbon-
ate media buffered by carbon dioxide, hepes,
or phosphate. J In Vitro Fert Embryo Trans
fer 1986, 3 (5), 304-308.

Marcos RN, Gibbons WE, Findley WE . Effect of
peritoneal fluid on in vitro cleavage of 2-cell
mouse embryos : possible role in infertility as-
sociated with endometriosis. Fertil Steril
1985, 44 (5), 678-683.

McKeehan WL, McKeehan KA, Ham RG ! The
relationship between defined low-morecular
weight substances and undefined serum-de-
rived factors C, eds. The Growth Require-



ments of Vertebrate Cells In Vitro, Cam-
bridge Univ Press, 1981, pp, 223-243.

Menezo Y, Testart J, Perrone D :Serum is not
necessary in human in vitro fertilization,
early embryo culture and transfer. Fertil
Steril 1984, 42 (5), 750-755.

Menino AR Jr, O’'Claray JL, Henry TE, Cheek
HK, Williams JS: Development of mouse
embryos in media supplemented with frac-
tionated bovine uterine flushings. Therio-
genology 1888, 29 (5), 1177-1191.

Minhas BS, Randall GW, Dodson MG, Robertson
JL: A limited exposure of murine oocytes
and zygotes to phosphate buffered saline
retareds development in vitro. Theriogenology
1989, 31 (12), 229 (Abst).

Naglee DL, Maurer RR, Foote EH:Effect of
osmolarity on in vitro development of rabbit
embryos in a chemically defined media. Fxp
Cell Res 58, 331-333.

Naz RK, Janousek JK, Moody T, Stillman RJ:
Factors influencing murine embryo assay .
effects of proteins, aging of medium and sur-
gical glove coatings. Fertil Steril 1986, 46
(5), 914-919.

Ogawa T, Ono T, Marrs RP : The effect of serum
fractions on single—cell mouse embryos in
vitro. J In Vitro Fert Embryo Transfer 1987,
4(3), 153-158.

Quinn P, Wales RG : Growth and metabolism of

=179~

preimplantation mouse embryos cultured in
phosphate-buffered medium. J Reprod Fertil
1973, 35, 289-300.

Quinn P, Whittingham DG : Effect of fatty acids
on fertiization and development of mouse
embryos in vitro. J Androl 1982, 3, 440-444.

Quinn P, Kerin JF, Warnes GM : Improved preg-
nancy rate in human in vitro fertilization
with the use of a medium based on the com-
position of human tubal fluid. Fertil Steril
1985, 44, 493-498.

Steptoe PC, Edwards RG, Purdy JM:Human
blastocysts grown in culture. Nature{Lon-
don) 1971, 229, 132-133.

Tervit HR, Whittingham DG, Rowson LEA : Suc-
cessful culture in vitro of sheep and cattle
ova. J Reprod Fert 1972, 30, 493-497.

Wales RG : Effects of ions on the development of
the preimplantation mouse embryo in vitro.
Aust J Biol Sci 1970, 23, 421-429.

Weisberg HF : Clinical chemical analysis of sixty-
two aminotic fluids from women in early
pregnancy. In:Natelson S, Scommegna A,
Epstein MB, eds. Aminotic Fluid Physiology,
Biochemistry and Clinical Chemistry, New
York, John Wiley & Sons, 1974, p. 48.

Whitten WK : Culture of tubal ova. Nature (Lon-
don) 1957a, 179, 1081-1082.

Whittingham DG : Culture of mouse ova.
Reprod Fertil(Suppl 1) 1971, 14, 7-21.

J



