WAz A A 2@ A1 Z, 29~37(1998)
Dev. Reprod. Vol. 2, No. 1, 29~37(1998)

A wofell v x| & & 2 Wl 2 A 254
093] - I - AEF
AgelA o A B, BT A HE 4}

In Vitro Toxicity of Bovine Oviductal Fluid to the Mouse Embryos
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ABSTRACT :

bovine oviductal fluid (bOF) on the development of mouse 2-cell embryos in vitro. All of the embryos cultured in medium containing

To investigate the role of oviductal environment in early mammalian development, we examined the effects of

5% or more of bOF underwent degeneration after 48 hr, whereas only 5% of embryos cultured in the absence of bOF degenerated.
When bOF was heated at 657 for 30 min and then added to the culture medium, the embryotoxic effect of bOF was not removed at
all such that pone of the embryos remained alive after 48 hr. However, when bOF heated at 90°C for 30 min was added to the cul-
ture, nearly most (95%) of embryos was alive. Similarly, pretreatment of bOF with 0.1% chymotrypsin for 1 hr or overnight follow-
ing heating at 65°C resulted in the development of 95.5% of mouse 2-cell embryos to early blastula after 48 hr culture in the presence
of treated bOF. Interestingly addition of an anti-oxidant removed the embryotoxic effect of bOF so that 91.0% of 2-cell embryos de-
veloped to morulae or blastulae in the presence of both 5% bOF and 10 mM of glutathione (GSH) after 48 hr culture. Neither
oxidized form of GSH (GSSG) nor other antioxidants, however, could support the embryonic development in the presence of bOF.
From these results, it is suggested that bOF contains a protein-like factor (s) which becomes embryotoxic by exposing in vitro, prob-
ably via oxidation reaction.
Key words : bovine oviductal fluid (bOF), embryotoxicity, glutathione (GSH).
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Chymotrypsin& MEM9] ¢ 10Xstock solutionS T+HE
¥ 4cd BEAtt AFFES} 0.1%7) IES 1Y
g8 @ sEddd Frstg 37C wWYgrldA 147 3
& overnightEt WA &gt 28 o8 65T 1057+
7bE3te] chymotrypsing B848447 % 10,000g°1 41 30
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Glutathione (GSH), oxidized glutathione (GSSG), 2-mer-

Fig. 1. Photomicrographs of mouse embryos developed in vivo or in vitro.
A, two-cell embryos freshly collected at 48 hr after hCG injection; B, morulae and early blastulae developed from 2-cell em-
bryos after 48 hr culture; C, degenerated 2- and 4-cell embryos during 48 hr culture in the presence of 5% bOF; D, morulae and
early blastulae developed from 2-cell embryos during 48 hr culture in the presence of 5% heat-treated (90, 30 min) bOF; E,
morulae and early blastulae developed from 2-cell embryos during 48 hr culture in the presence of 5% chymotrypsin-treated
bOF; F, morulae and early blastulae developed from 2-cell embryos during 48 hr culture in the presence of both 5%
heat-treated (65, 30 min) bOF and 10 mM GSH. Scale bar represents 50 um,
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2-mercaptoethanol (Bio-Rad)5& MEM¢)| =4 10 X stock
solutiong THE©O] 4Tl RASH Y7t AR HFF
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SabaHol

2. GX2)8t Ao s=2hatlolo] A 2-MIE7| uljofe) 4
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AF wjote] tiall EAE Yeple 29 FEANY J&
o] 54& golry] st FFFRAE 65T F& 90T
A 3087 €A F A7 HF ot S%rt HES V)R
g o 3|4 o] Wi A 2-A 2] wolE w)
Fatett. 2 A3t 65C AT (65h)9] ZAg-oie A
34 ¢ +AFUY (nh)3} vlA7EA R 48A1ZF ool B
€ "jolyt B3lstgi o 90C A e (90h)e] 7% 71 &
4ol 9] t)ZF (Cont, 10.8%)3} FFAMSIA ©A] 5.2% 9] A
w)o}uto] ¥ 33ttt (Figs. 1D and 3).
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Fig. 2. Effect of bovine oviductal fluid on the develop-
ment of mouse 2-cell embryos in vitro.
Each sixty embryos were used for the determination of each
group, After 48 hr culture, embryonic development was
examined under the light microscope and assessed as live or
degenerate ones. Experiments were done three times and
the data are expressed as percentage + SEM,
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Fig. 3. Effect of heat-treated bovine oviductal fluid on
the development of mouse 2-cell embryos in vitro.
Groups (69~84 embryos per group) of mouse 2-cell embryos
were cultured for 48 hr in the absence (Control) or presence
of 5% bOF which was not treated (nh) or heated at 65T
(65h) or 90 (90h) for 30 min before adding to the culture
medium, Experiments were done three times and the data
are expressed percentage £ SEM.
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Fig. 4. Effect of chymotrypsin-treated bovine oviductal
fluid on the development of mouse 2-cell embryos in vitro.
Groups {63~69 embryos per group) of mouse 2-cell embryos
were cultured for 48 hr in the absence (Control) or presence
of 5% bOF which was heated at 65¢C for 30 min (65h) and
then treated with 0.1% chymotrypsin for 1 hr (CT1) or
overnight (CT24) before adding to the culture medium,
Experiments were done three times and the data are
expressed as percentage + SEM.

29 FHHN YL 0.1%9] chymotrypsin®. 2 147} &
overnight A2 & F 01§ 5% FE7} HEE 7| Buje o]
ML o] AF 2-AE7] wjobE Wl F3 AT Fig. 4004
B vk} 7o) chymotrypsing 147+ (CT1) & overnight
A2 (CT24)@ TN A 7Z-f- 48A20] AU BE Hj
of7t A& e o]F F 7z 95.5% H 95.5%7} gadnl
Z2 ¥uj2 wAsgt} (Fig. 1E). wkdo)] chymotrypsing
AR F& FHHRD (65h)9] 75 48A17F0] Ag& o
HE ujo}7} g3t} & I FU o] B YA ¥
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FERY ArFEE U] FY ALEEY g 389 ]
A2 vl 2] o Fo (Maas et al,, 1976) A7) v o}l o
3 FEBN A AYEH LS & T2 7] FY AR
A Asigrgel] o8] detd FE Utk 0|2 THsdE
Gotr 7] s A EollA AR A (antioxidant) 2 2§
e Aoz 42 A glutathione (GSH, reduced glutathione)
g 29 FERf Yol £ gl WG wxE2 FrH
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Fig. 5. Effect of glutathione on the embryotoxicity of
bovine oviductal fluid to the mouse 2-cell embryos in vitro.
Groups (33~35 embryos per group) of mouse 2-cell embryos
were cultured for 48 hr in the absence (Control) or presence
of bOF, which was heated at 65C for 30 min, with 0, 0.1, 1
or 10 mM GSH. Experiments were done three time and the
data are expressed as percentage + SEM.

Table 1. Effect of oxidized glutathione (GSH) on the embryotoxicity of bovine oviductal fluid to the mouse 2-cell em-

bryos in vitro

% Development after 48 hr*

Treatment No, of .
embryos examined < Mor > Mor Deg
None 77 14.9 + 6.5 84.0 + 5.9 1.1 +0.9
bOF 76 0 0 100
bOF + GSH 77 0 91.0 £ 5.9 9.0 £ 5.9
bOF + GSSG 78 0 0 100

* . < Mor, embryos developed to pre-morula stage ; = Mor, embryos developed to morula or blastula stage ; Deg, degenerated embryos,
bOF was heated at 65C for 30 min before adding to the culture medium, Both reduced glutathione (GSH) and oxidized glutathione (GSSG)
were added to the bOF-containing medium to give a final conc. of 10 mM. Experiments were done three times and the data are expressed as per-

centage + SEM.
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Table 2. Effect of various antioxidants on the embryotoxicity of bovine oviductal fluid to the mouse 2-cell embryos in

vitro
No. of % Development after 48 hr*

Treatment embryos examined < Mor > Mor Deg
None 76 28.8 £ 2.0 65.4 £ 1.5 5.8 £ 1.7
bOF 76 0 0 100
bOF + Cysteamine 77 0 0 100
bOF + DTT 74 0 0 100
bOF + ME 74 0 0 100

* : < Mor, embryos developed to pre-morula stage ; = Mor, embryos developed to morula or blastula stage ; Deg, degenerated embryos.
Each 10 mM of cysteamine, dithiothreitol (DTT) or mercaptoethanol (ME) was added to the culture medium, Experiments were done three

times and the data are expressed as percentage + SEM.

T A3 X7 wjolE wdststh. 2 A3} GSHL o.
ImM 2 ImM FEE F7H8 wjFYol e 48A7k0] A3}
e o BE wjobso] 3} 3oy 10mM xR =
124%9] wjolgto] Elg}latgom tfiHe] wio} (84.5%)7}
e = ¥l 2 g% (Figs. 1F and 5).

W GSH7F AMAA R FEJeAE dotusl 99
10 mM ¥x¢ A38  glutathione (GSSG, oxidized
glutathione)}& 919} 7-& WHOZ AHg At wjF F 48
AlZke] Agkg W RE djoprt Bt W $#43
GSH7} A7k wiA] W sjole) 91%7t A4u) Ee T
uhA a9 o} (Table 1).

5. 0424 7HX| ASHIXIK| 7} Ao) f=2taholol K|S Moy
0ixl= &=t

e AFWARAEE GSHY 22 538 NAEAY o
2 ooty ] Y8l 2tz 10mM FX 9 cysteamine, DTT
E.& 2-mercaptoethanolg 49| A o] Sol9le i
Fo A7t T AF -4 27 wjolE W3 2 A
GSHs}= 28] 48417 F 4879 BE vjolr} H3l3lt
(Table 2).

I %

2 479 23 29 FRBRAL AF ot A F
Yol 5% ol 49 == H7Hd 2 822 ool 54&
dehlio] BE Hjolg H3AIle Aoz #FHY. 18
U ol2# 542 s3aldE 7198AY chymotrypsinA]
2 A AR E Aoz vFo] AN Yehde &
o AW A S vz Fo| o DHA A
Yele A2 AR

AAE ZAY A dFEY THFEY FARLE A

oA 9] Wi FA] Fofl whet 2-, 4-M 7] Z2 A A7) oA
Hie AYTAFA 48 Jepliedl (Kane, 1991), 87
(Quinn & Harlow, 1978), 94 (Batt et al, 1991), &
(Kobayashi et al., 1994) 28] 3 % (Thompson et al., 1990;
Bernardi et al.,, 1996) &< Z7]ujole] HeJujg A] Ak
FEE S NE RELEZN BAFA o] 478 S5
T A0 njfo] 1 AL #FFYY AL FrRUL
3u) o] 4 & 7] F9 Ak FE (Maas et al,, 1976)2
Az wjore] MEA ol faltie Fxrt FokA7] W&
o2 424 9t} (Nasr-esfahani et al., 1990; Goto et al,
1992; Umaoka et al., 1992).

dutg o2 AhEs AAMAE WolA aldehyde oxidases}
xanthine oxidase5 9] Argta o] o) Al Fo 7
A B9l 0, (superoxide anion)Z A En ol T
superoxide dismutase (SOD)o| ]3] H,0.¢} 071 HI o]
H,0:8F §19] 0,79 ¢}3] HO 7} A4 o} (Fridovich, 1972;
McCord & Day, 1978). ©f HAelH Z7AHE 0,79
HO & #314t2: (reactive oxygen species, ROS)Z4 A )]
oA lipid?] peroxidation?} & g49] BHA3E 23}
A A AR &8¢ 34 8¢} (Ding & Chan, 1984).
28y X579 AAM XUl tripeptide thiolg! GSH7} 0.
5~10mMe] B2 &A)3t=u) (Irvine, 1996), ] GSH:
9y gl DNAS 3434 72 gAIRARd Fa¢ 98-S
238 Wyt ofJe 53] GSHY SH groupd 3T
nucleophileZ2% A Fj¢] o§2] 7}A] oxidant, electrophile,
free radical Foll 213 Gk F, A5l 7402 R NEE
B33le 715S /AR Ut} (Yoshida et al., 1993;
Gardiner & Reed, 1994). w2ty £ Aol vehd 49
S e MIEA &= AU vE 2E=g i
7t e AN sIT Sl Fd o) FFe] {e|aiTt
AZNE FAHAY S A5 wjohrt APHA &%
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2 YA 8 R0z AR o] sl AMEN &
o FIBUYol HME wjFdel AspRAAL LY
GSHEZ 10mM 52 X3 23 sahld] A954
o] AAE o] AH 2-H 7] wjo}Eo] FAu] F& Tuj2 ¥
AF u, 2re re Astd P9 glutathione (GSSG)
£ AL dole ZE ot g & FEE9
=4 AshiA 2371 e §93 GSHo 3T AlA
HATh o2& AFU R w0} & uf GSHE ¥ W S
wjote] MEA Wl FFe Falitrst HAde AL o
AgozN AdAAE 7HsdA e ALE AlgEY. A
ek Al GSHOl 93] wAe] dA43] 7t de &
(Luvoni et al., 1996), A% (Legge & Sellens, 1991; Gardiner
& Reed, 1994) Sl B 4 glon, 29 79 2-mercap-
toethanol, cystecamine 52| A3PAAE H7betA T ulg
AJo] Z7}sit} (Takahashi et al, 1993; De Matos et al,
1995; Grupen et al., 1995; Caamano et al., 1996). 281} &
2% el A7} cysteamine, DTT, 2-mercaptoethanolg 42
FaIy ol FA7ke g 2z 10mMY A d 2
GSHeHE €8 o5 AEAAEL Fadlde 548
AARA Zatded ole Zzte £ AshEA 37}
M2 ey £ Fd net stEEd i wote] WA
o] ZHA @&7) WEL 2 AR 4F 9] B4 straino] A2

=9 SODo| @ WSt Hxje] Aolst vepdn
(Payne et al., 1992).

E45 sAYA AASY Bk & Bae] o3
79 Az g4EA ey (Kille & Hamner, 1973) E
718 B80S HAFTEERY 93 Ldo] RAHe AL
Zere) wjalel Ao =53 gt} (Stone ef al, 1977;
Richardson et al., 1980). 28U} E7] &3] 54 o
WMo 100Ce 2EdE B4 4A o= I¥E 249
of vla] 29 vAL 90T G g |A SAol AA
o £33 Azl 7 FETFU Aol 4%9] proteaseE over-
night A2t E 28.9%¢] wjolvte] H&E3le F4EAE
e whe &o] 9 0.1%2] chymotrypsing |7 X2
ox Ao BE B4 AAHE F22 v[Fo] 29 £
Tl 24 guld e E79 33 dudy e JlF
& AT FRA R NE e gydolAY 5L A 4
& 9 Fd 7hed=E Ao

Ale TR TRHEEY 7R YA ERRE A,
Fulgs $adSo] g F A7 el SR B
2 9t} (Malette et al., 1995; O’Day-Bowman et al., 1996).
EF R FoM olE YMAEL vjHE WAt 7
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g B3 o dAe) FPiy Al AFEAT ol
o] AEH 750 BN E AAF HHAA F2 A
Tt $4 ¢ AFse £ABE] BHAEL FAY TF
=82 Z7IA7) A (Abe et al, 1995), A4S (King et
al, 1994) = Eguje] IFE £oj8A 3AY (Boatman
& Magnoni, 1995; O’Day-Bowman et al., 1996), & =5
o] 2= (Schmidt et al., 1997)0] #3he HOE A=
it olgldE @AM BY HA7]E (Hunter,
1994) o]} 54 8 Whape] Agole] 2apo] Bl (Schmidt et
al, 1997 Ao2 32HE ¥ ol FEHF] I
o dae] Aster EA4o Wsh (Kim et al, 1996)7F ¢
que 4o Iy d. ey & A4 289 v
o e XHF ST 4 auF 4 75l o
dMe A g2zl vt ok

E47Y F2DE T4F 2hiol BAS AT AR
A8et dAo|c}. E3] A7 (Minami et al,, 1988) &2 E7)
(Boland, 1984)8] oAM= BTN F FFAL HEZ QE F
9] wjolo] M E FF3 TARAF L AT FF. T
AolA 29 F@Fdo] A4F wotd] e Yebd SA o]
o]Z7te] ARS P EQY Rog B o) 23] F
2 AREL 49 FAFNA Y SHa347F AF soHEgt
o] ofUg} 2o GEAEY FTF AT A FA
= vehte A& #2e bh Ao} (FFAR).
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g8 &R FAG] oJES AAME F oVt U
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