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GEFH K2 R BE, H M I 133002)

B E AFRHITELRmET DR TMER LA R TR A meE N AR LR TN 0. K & H
S b M kRN AT RIEB LTI, RIS LA m A A TR AR A
DCHFDA | % =g M3k 65 H. O, A& .24 MTT Eml 2 p %% L& e e i& 5, 8 RT-PCR #m CAT & GPX # #
FRA, EREAN . DEBREBRSG 2-w 0 FH A-m OB PIEE L F £(0.951 3% VS 0.903 3%,0.857 6% VS
0.700 5%, P<<0.05) A= g I Z F %(0.537 9% VS 0.573 3%, P>>0.05);2)2-tm T A2 s M3 89 H. O, 4 2%
FA%(0. 047 9 VS 0. 068 2, P<C0.05);3) T F= [[ & M3 A= 5 49 bb ) 4K (0. 158 3% VS 0.192 6%.0.213 3% VS
0.433 9%, P>>0.05), [Il & FeL# A= f5 &9 Yo 41 42 & (0. 621 6% VS 0. 373 3%, P<C0. 05);4) 33 &kt Jo & . b A
(0.216 7 VS 0.195 7, P>>0.05);5)CAT % GPX # # F %% (1. 202 0 VS 0. 984 9,1. 310 1 VS 0. 998 3, P>
0.05), ZRETHITE LR ML LI IREIIER A G a9 RARE S, A 40 Jo-40 I8 19] 09 A8 B AE 7 M AR R 16 40 e
MR ERRRZIEBRE AREIRIELF

KR Wi E L, ERA; FTHEMR; B FRA; PR
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To explore the development promoting mechanism of oviduct
epithelial cells co-culture on the early embryos in mouse

ZHUANG Li-li, HU De-bao, CAI Li-juan, ZHANG Ye, LI Zhong-shu, FANG Nan-zhu"
(Agricultural College of Yanbian University, Yanji 133002, China)

Abstract The objective of this study was to investigate the effect of oviduct epithelial cells on the development and
quality of early embryos,as well as to study the impact of embryos on the activity and gene transcriptions of co-cultured
oviduct epithelial cells,and explore the mechanisms on how oviduct epithelial cells improving the development of early
embryo in mouse. Mouse oviduct epithelial cell lines were purified and used to co-culture with zygotes,H, O, content in
embryos was measured by DCHFDA., epithelial cell activity was measured by MTT, RT-PCR was applied to test the
transcription of CAT and GPX gene. Results are as follows: 1) co-culture can significantly improve the early 2-cell and 4-
cell rates (0.951 3% VS 0.903 3% ,0.857 6% VS 0.700 5% , P<<0.05) as well as blastocyst rate (0.537 9% VS
0.573 3% ., P>>0.05);2) it can decrease the H, O, content in early 2-cell embryos (0.047 9 VS 0.068 2. P<<0.05);
3) rates of type I and II arrested embryos tend to decrease (0. 158 3% VS 0.192 6% ,0.213 3% VS 0.433 9%,
P>0. 05) ,rate of type Il arrested embryos was increased(0.621 6% VS 0.373 3%, P<<0.05);4) cellular activity
had improving trend when embryos developed to early 2-cell phase(0.216 7 VS 0.195 7, P=>0.05) ;5) the transcription
of CAT and GPX were slightly increased(1.202 0 VS 0.984 9,1.310 1 VS 0.998 3, P>>0.05) though not significant.
Those results indicated that oviduct epithelial cell co-culture can improve the development of embryos by increasing
anti-oxidative ability of themselves. then decreasing ROS content in embryos by cell-cell contact, therefore it can
improve embryo quality and promote embryo development.

Key words oviduct epithelial cells; co-culture; early embryos; arrest; ROS; mouse
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TE R I 4 A1 355 33 i b 25042 1) S A0 3R L A 7
T e o i AR SR iR L Sy AR W F 5 B LA J5 1 08
NG . % B9 AE b B 20 0 It 8 3% B A8 4 v IR A 7
A —E PR ERY IR 532 SN .

ROS Ft S AL Bl 5 58 J2 Wi 71 3h ) %58 2 e 1Y
HEZ W AT R B O kA R ZORG LB
REE RS B R kA K EE N,

W L3 i IR G e AR SN R B AR L Tk
H B Bpids 72 A K R B AR A ] fE 7 A 3 P 480 (Reactive
oxygen species, ROS), ROS & IE g £ 3 19 &l 7=
Y, EEAEBEANE T R E . KA hE,
— AL AL SRR DL R R i 1 Bl 2 B R
L3 EZALHG SOD.GPX Al CAT™, SOD 7E 4 ffl
(2L A (Min-SOD) #1141 g 5t ( Cu, Zn-SOD) 1 4f
TE Kl A DT B 7 5 3 i H O, L SRS H i 4501k ) il
PRy CAT S 40 R 2ok i v 1 GPX T RS .

TE YRR M K A AR v BERPE A mRNA FIE
RS 23k 47 7 BB A0 A L O RE 2 M A2 A ) L X
S 7 T B B 200 i v ) B D] A 4 0 I i
KRB AR LT B #AT B FIHFERE S IR
Jite & A TF AR S IR R L AL P i s L (5 B, B &
He B RLE 7 BB 4 (Maternal-to-zygotic transition,
MZT) R IR E 2 T D BURIR Y MZT i
Bk 2-A R FEARAM R SRS R L ROS Rg
5| 40 AR 5 B 5 A% DNAS J 28 H7 & DNA
(540 o 52 e R A B 5 1380 4% R 2 1 B 45 K R i
F LW F MZT By B0 5l A5k % & B ™
W S 7m A e Rt

TEA A W L 3 4 1 B0 B 40 i A0 5 300 fid 4b T
— S A IR Z L O R R AR BRI P AR
AR A L B 5 1 A U0 AE PR SRS L L300 IR i A e DA P
RE R T E R T RN A I 2 i B A F)
TERE RV, 7RI — A A B AR v, B0 i o
BT RIGRIE N T EERG & F T RBt ROS 1 4h
FERAPE

Hi V) A5 %) L R AL T O P TR ) R R A
2K R E IR 09 & RS L O A AR R
PEA P R G A 8 22— 2 s i s i rh — A~
PRI E S G2, 2 A W HOR B 5 P i R AT
Gardiner %" $f 38 , i UP 45 W0 04 JE Al T S Ak ) BE

Bij 1k ROS X i 21 2 4 B 0 IR G 19 fe 35 4 0 . Tm] i
/N IS e gD GPX R CAT B%E 0
URAE I Rz 4 A HE IR G K v Rk & B BRI A
[ fES ROS MITHFRA X

i DA 1 7 00 e 3k ) IO FH R A Sy AR 1
HNE B B IR E A0 A R 50 D B A
20 R X /DN BRI AR A P A R S R g R, R
AN R IR 7E K& B IR AR AR K ) 22 57, (H /D
BUS O A I B A BT e SR AR 0 & R B BIBEIR,

i WA 1 Rz o S 5 AR E L IR iR & R A
RGBTz N LR DL A I AR R IR iR & B 1Y
T 5B ROS X4 A F M4 7 (HZE R
ARG K 2 SR BT e R SR AR FR b B SR ) o AR
b, ik MET s #1465 55 W6 i 09 8 2 728 1 i) B
Bt . SN RN IR & T R L A A
T PRI 2 sh kAR TR LG A IR R E
IR S N (N s D B A (Y Ok K ol s )
R B o T R T R R IG 51k S R 3R R 40 i 3
PR 36 15 75 1 5 1 A A 58 L

AR 6 B9F 5 B U045 b Rz 40 i A 05 R N BB Ji
MET A #1 R ROS & AR IR 5 (14 52 0 [A]
BT 5 JU i XoF S 5 75 A0 1 1) 52 ) B FE 6 K i O
R A0 e M s 5% ROV iR % BEL A LR

1 #B5FE

1.1 56 A1 A R 3K 5

N R NS VN N E BT N 2 M g |
Yoo, 2 5 3E R IR E (pregnant mare
serum gonadotropin, PMSG) #1 A 4% T i 4¢P JIf i
% (human chorionic gonadotropin, hCG) Iy B T I
i = WA R A EL o B LR e A
SIGMA 22" (R ED .
1.2 REHE
1.2.1 JEps s

P ft B 10 e 1 D B A R R 1 R
1 18:00 M fE 4t 5 TU 1) PMSG, 48 h Ji5 I8 s i 5t
5 TU ) hCG, i 4F hCG Ja i BN 5 A BRA %, Atk
Bk 1 LEERERNS 2 K 6.00 A BHEKR. T
TE 4 hCG J& (post hCG,phCG) Y 21 h J7 I #i it
AL FE VLR E B BT R R ERAS B T M2 B R,k



%Al

FEFIHM S . i B0 1 B 20 Mg Sk 0 3R Atk /s B SR i 2 7 PL B 4R R 157

il i B4 < B L % 300 mug/ L 3% W) 0T R il 1) M2
Jid 2545 7 B9 O F 2 L R AR5 T, 36 h phCG ik
AR A 2-40 i IR G

1.2.2 DRI ET LR M ZENGES B
W £E IR R 5 10 %6 B9 45 76 PBS FP 78 43 15 0k 2 BR

CLANAL BT SR W OBE T S BR i 7 2H 2 A ks v
(90 55 BB A 0. 5 %6 1B 2 P il 9 1k YL 7 TR R
MR 5% CO, M 95X 2 MM &M, 37 C NN
1k 4 h, ] 10% FBS+DMEM £ |14k, #: 50 T 24
LRSI, >R FH 22 3 WG BE 3 A7 4lifk . 2 h 5 #5 4L
IR 25—l FA K E 80% 5
0. 5% [P 2K (BN AL RTH A 2 min J5 W25 WAL P
AR AL 3 min, #EATEAR. ARG 4EM 2 h
JE R R S — 1L,
1.2.3  #rdp % Lk e k35 7k

MK 3] 0% L& JF LA 10° HY% M T 96
FLAR . B FL 200 pL, TEMCBRRTFRATM 24 h 4 10%
FBS+MI16 (1} G 55 32 W 35 95, W R Wl b 2 8
100 pL BB 913 . B FL 20 KO AR . A5 4 F M16
SRy IR I £ 5 At 55 % W, A I A H A e A A 7 1 S e
SREEH SRR R,
1.2.4  BERS M3 ROS 43 4

¥ 10 MR BT 10 pmol/L DCHFDA ¥
B AR FEF TR E 15 min, KHEFEN
JVS I e T CAE SO AR R R . SO R
{#i FH Image-ProPlus 6. 0 B4 17 = 1k, 45 3£ A 2%
I B4R X 58 ik B R D R

1.2.5 M#Em»> £

4 BEL s JVR 16 AR 4 40 e i R S 0 43 S DL 3 2k
T A Ry 58 4 4 JE T RN/ sl R o A IR i 5 11 28U S A7
5 4 2 fife SR A B 2L BR 1 R G 5 11T 780 S o o 1Y B
ZLBRAN /S0 L A R B
1.2.6 @& il

ASTr) b 3 A OGS L Rz A 8% 57 SR I A )
Je S AE RIS LT, BALINA 10 pL 19 5 mg/mL
MTT, 4k 22 55 3% 4 h, WX AL i 44, &5 L A
150 L. DMSO, 5% 10 min, F i 5 G 52 A8 0 43
FEW A 492 nm b OD {H GFHXHED .
1.2.7 REAKEHEFZ AN

Fi Total RNA purification kit # HUA [A] b 2 %y
U4 F Rz 4 Y B RNA, 2R J5 ] PrimSeript RT-
PCR kit % CAT.GPX Al GAPDH % [N it 47 /2 %
ST Y R BT 1 Vo B M R e R DK R AT R
SEEEH] Gel-pro application #1417 & 4k . JH BT 15
1) CAT Al GPX 1Y 5% BE 3 M 5 GAPDH (% 5% &
I3 AT AR tt,%iwu CAT Il GPX 1y %% 5 &2 48 1k, Al
SHE, TR, W% SRR N 258 65 °C 5 min
4 CAE MR k&, 30 C 10 min,42 °C 20 min,95 C 5
min,4 Ci% 5%, CAT WP 5 H 93 °C 40 5,54
C 405,72 °C 2.5 min,33 PMEH . GPX K ¥ 38 & 14
9 94 °C 45 $,56 C 30 5,72 °C 1 min,35 MEH,
GAPDH 314 544 94 °C 30 5,55 °C 30 5,72 °C
2.5 min,30 NMEH, BANFEFEL 4 K, FrASY
W1,

x1 FEEEFASY

Table 1 Sequence of primers

H EE/: 2] 1R /N/bp
Gene Primer sequence Product size
5-ATTCAACGAGTCAAGG- 3’ 473
GAPDH ) /
5 -CACCAGTGGATGCAAT-3
CAT 5'-GGATACTTTGATCAACGAT-3' 894
’ 5'-GTAGACAGTTCACAGGTAT-3'
5-CACTACACAGATGAACGA-3' 487
GPX

5'-AAGTAATCACCAAGCAATGC-3'

1.2.8 X%t
FERR AL FR v N AL H L W ERNETFH 10%

FBS+M16 1) I8 G 55 3% Wk 55 35 3047 15 3%
WA & T S NS b A0 i k47 3L 85 9%

Bl 41, %}
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B O A LR MR AL I VA A2 AL E R R
JH 10% FBS+DMEM & &h 15 5% 5 B2 41, FH 4 B i
o MR AT R R
1.2.9 3%t

BAE RN spss17.0 #4T ¢ K50, P<<0. 05 A &
FEMER,

2 HRESH

2.1 MNE EREMEEFERNES

R 1 7R SRR B i 0 AE I R 20 i R A K
) 2= 240 L AL 21 (o) FE Sl R of (b o b B 20 if o
TR AT LT S0 i 2 = AC)R 15 B a1k i A
ffLZ Cod o B s A IR 75 K IR & Al Ak i
O A I R AR B 3R (D
2.2 HEFWNEFEENEHR

M35 2 AP0, 5 0E % R A B 3R A H (AT 4 L 3
BFEMLADRE R ENRS G T REE -4
] 440 00 R i 4 B 9 C P<<0. 05) , [) I 32 IR R4l
A A R (P>>0. 05) , i B 36 15 77 AR 0% 42 1F 7 10 ik
AN EE .
2.3 FEBRAER ROS & =4l

22 3 A 2 1] UL, 2-200 L0 L AR Ah kB IR
A(B1.B2) MY H,O, SR EESTHRANLRE
JEAG CA1.A2) (P<C0. 05) . 1 2 85 58 JR i (C1.C2)
WHESHY H. O, & 3 HAR TR 4 & & G (B1.B2)
(P<<0.05),

Ca) JEAR K U145 b B 40 5 (o) 20k i 2 o 0 i B 45 1 B AL < (o)
Sl AL S5 A% R TR A (D) TS fk i R A TR AN S A
B SR ER T NE T (o L (DB R G R & 0215 5 1k
wBir,

(a) Primary oviduct epithelial cell; (b) Oviduct epithelial cells
during purification; (¢) Oviduct epithelial cell colony; (d) Zygotes
are co-cultured with purified oviduct epithelial cells, arrow shows
zygotes; (e), (f) Blastocyst and hatching blastocyst after co-

culture.

1 WE ERAmEEFRERMET(10X10.25)
Fig. 1 Establishment of oviduct epithelial cell
co-culturing system(10X10. 25)

2 HEEMETFEMLEOEM(xEs n=4)

Table 2 Effect of co-culture on the development of zygotes

BT 5 /% Cell phase

b 7 &TFH
‘ 2-44H i - 44 4-2J1 Jfa ) B
Treatments Zygote number
Early 2-cell 4-cell Blastocyst
Al 229 0.903 3+£0.011 3 a 0.700 5£0.035 4 a 0.537 9£0.027 8 a
Bl 224 0.951 3£0.009 4 b 0.857 6+0.0134 b 0.573 3+0.105 4 a

 « [F PN 5 T bR B A S R 25 5 3 (P<<0. 05) i F M R R R 2 R A B FE (P>0.05), F#£IR,
Note: Different letters in the same line means significant difference between the treatments( P<0. 05) ,same letter

in the same line means not significant difference between treatments( P=>0. 05). The same as below.

®3 HERRREH HO0, F8(xts n=4) 2.4 HHEFEXSPE AL AR 2K B A0 B2
Table3 Embryonic HzO, content AP 3 % 43 0 Ty I I BEL A A T
VR 2 26 750 ¥ B e 2-241 i 7. 441 Ry 56 4 240 BE T A/ SRR Y R i 5 1T 24 O AR
Type Embryo number — Early 2-cell 43 4 figk ol R O 4 ER (ARG 5 T AU A A 5 2K O
KN In vivo 57 0.0352+0.010 6 a B A0/ ok 40 i 5 B BRI .
{&5b Tn vitro 73 0.068 2+0.015 5 b Gt 3 T i BEL S IR o5 e LT VR O 110 5
HH 532 Co-cultured 65 0.047 9£0.014 0 a WF 4, 5IE MK AN EE FE (AL 2D A, 2R R (B




4

FEARI A . i B4 1 R 240 0 3 0 5 Al /s B U R o 2 7 HLBE A R 3% 159

D RENSIRAR L A 11 A0 BH 3 AR G B 5 B9 EE ) (P>
0. 05) , I 2 b 3 = ARG BT 5 19 L 451 ( P<<0. 05)

Al~CL R0 WOGTF B iR i, 1 oh T 3t 8 55 1 2-40 i 2 S0 IR i
A2~C2 AR RS LR 55 2- I ARG Ho O, T 6,
A1-Cl1: In vivo, in vivo and co-cultured early 2-cell embryos under
visible light. A2-C2: In wivo, in vivo and co-cultured early 2-cell
embryonic H2O: f{luorescence staining.
2 BERR H,O0, EEFBE(10X10.25)
Fig. 2 Embryonic H,O; content staining (10X 10. 25)

3 BEWRERAZEE (10X10.25)
Fig. 3 Arrested embryo types(10X10. 25)

2.5 HEFHAMFEHETL

M5 AL, YRR 2- 4R (36 h phCG)
B, e 1% 55 20 i (B2 2D 136 M e T kAT iR Ah 8 R
(A2 4D I 4HHL(P>>0.05),

R4 HEFXIEBERRER ST (xts. n=3)

Table 4 Effect of co-culture on the distribution of arrested embryos

BEL 7 VR fi 28 B0 fr o L/ %6 Arrested embryo type

yie! JIE i £ ) ) )
| | |
Treatments Embryo number 14 1% 2
Type [ Type [l Type Il
Al 92 0.192 6£0.097 9 a 0.433 9£0.128 7 a 0.373 3£0.123 3 a
Bl 66 0.158 3£0.030 1 a 0.213 3£0.150 7 a 0.621 6£0.0829 b

RS HEFMBFEEZM(D (A)wm. xt s n=4)
Table 5 Effect of co-culture on the activity of oviduct

epithelial cells

s 18] /h(phCG) b PR Treatments

Time A2 B2

36 0.195 7£0.028 6 a 0.216 74+0.038 0 a

2.6 HEFHRADRELEXEAZERENTH

W 4 R, 25 557 00 5 O A5 T R 48 Bl o 4 41
IR CAT Fl GPX (5% 5k i i T kA7 (K Ah 55
FEH AR ML (P=>0.05)

33 8

WFSE BT, L C ot S /N B B L AR RN
F1% i B0 A B 240 R B R A R L O 2 RE B IR iR 4
SR E RE ST R B AR R 2 =AU 22
NG BE 2 IS U Sl A Y i O AE L Bz 20 R T
FEREIR L H RSN IR A L e DA L e 200 S 0 R 1

RRG 2-40 Mo R 4R iR R B R B E T A
(0.951 3% VS 0.903 3%,0.857 6% VS 0.700 5%,
P<C0. 05) , [ B 3% It & & el w1 (0. 537 9% VS
0.573 3% ,P>>0.05), TEBH# MG, L8 57 ae 48
R L A I %9 BH IR G 19 B 6 Co. 158 3% VS
0.192 6%,0.213 3% VS 0.433 9%, P>>0.05), 4%
v [11 259 L7 R i 1% e 3] 0. 621 6% VS 0.373 3%,
P<C0.05),

LB FRAE MG K B AE AL T RE 2 55— 4k
B SR 40 M AT 4 b — S IR G & B A R
55, R BR B R IR B v R IR G &S F 0 5
B = R R A0 T AR e Bl AR S s g B Ak A Ok
PR,

TEAR I, 2L 55 55 0 IR G 76 2-20 i 10T Y
HE H. O, & & BAR & TR IR iR (0. 035 2 VS
0.068 2, P=>0.05) . {HJ2& 5 ARG AH LE € 28 5 35 Hh
A (0. 047 9 VS 0. 068 2, P<C0. 05) , 1 WA % o9 45 [
R 20 B 1 35 0k IR i PN R E ROS A B BRI 5200
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5 = 045}
=5 030f
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fir B
= Z 0 . i
& E GPX
& B sk m Lk

In vitro culture Co-culture

(a) (b)

M % DL 2000 DNA Marker; 1 S #4055 37 1% 00 45 1 B A0 5 2 S L35 3R 0 o0 A4S LR A0 . ()43 5128 CAT, GPX Hl
GAPDH M 14741 ; (b) J b CAT . GPX ML ik 4% 52 55 GAPDH #4752 BE Xk B G H o BT 45 5 . A [7) Ak 380 ) A 7] = B
FRRFALE (P>0.05),

M. DL 2000 DNA marker; 1. Inwvitro cultured oviduct epithelial cells; 2. Co-cultured oviduct epithelial cells; From (a) Are
CAT,GPX and GAPDH gene amplified produces ; (b) The brightness of CAT and GPX are compared with GAPDH gene. The
same letters mean that there is no significant difference between treatments( P=>0. 05).

4 WmNEARRELCERERE

Fig. 4 Transcription of anti-oxidative genes in oviduct epithelial cells co-culturing system

B DA 1 A R B SRR R R — i LR AR Y
FEREFRR R0 i R i O 4 A0 A 22 ) B4 AR AR
FHX 4 BR A8 1 B 0 IR IR 3 BB 7 A R e I AR B R
7 A R R X S 5 S 0 B O A L R 40 R )
RIBFFEENAR D . FE A v, 2 B 3% 00 IR i B 6% 41
M IE 77 (0. 216 7 VS 0.195 7, P=>0.05), 4% 5
PrA AL A 5 3 -CAT Ml GPX %% 5t i (1. 202 0
VS 0.984 9,1.310 1 VS 0.998 3, P>0.05),

4 & it

DL S5 S 0A i 00 A L R 40 A R 3R AR 0
ik MZT B} /N BV IR 19 P9 I8 2 ROS, 42 i B 7 1)
G TR S v RV G A 1 & 7 BRI [) B B A5
- R A0 8 5 R 0 a0 AN R e R AT A AR B R
Xof 240 B 45405 4 48 v R I T . B O L R 4
i 55 75 A R A7 A 2 A0 - 40 B T 1 R B AR S s
I 1 IR G B2 1 40 M o 1 B i B S A e T B A it
SLPARLAIIE L0, F A=
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