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ERIE, AL, RIM, xEed, Exg', MEL, #HHE
(1 ZBFEH B s R 22208 280 RUH 2331005 2489 R0 KSRl B R 268, W4t ®I 430070)

TE: WRBENAETH R G RGN A S B E IR IT AR 3 A BB A0 B R S 1 R IOME I iR
K BRI SRR, ARG A2 B 3 o 2 DR A0 PN G, L B 40 A & S 2 A R R i AR 41 15 %
WA IS A3 E (0 pmol/ml 10 pmol/ml 20 pmol/ml 30 pmol/ml) FARZEZ | LIRS I A B - 20 fitg il 00 R i ATCE iR
fit & BRCR, IR A H] DCHE-DA Yo €6 )5 A Ui BRI ROS 7K SF-, SR F A8 5 )l 1 ARG I 48 28 3 32 1k MIT1 76
ARG R B R Rk . S5 R, SN AT O R 20 A A A R 20 e R Rk
B IR . B8R 2R S IS T ORI A 9 ROS 7K ( P<0. 05) , HLEREEA i 5 (9 ROS 7K Fifi 5 4B SR 2R e i
HETIATRAEAG . AR P 3 AT A 2 B R U R R (1 B 4 5 SR EERR SRR 2R (P<0. 05) R HFIRIG & B . MILLXTHRZE, 10
pmol/ml AR HE i A A FIRIG R G, S ENR R AR 52 5 T HAIKI A . 340 AWFFE e IR ST T R
K2 MT1 R ARG A B W R P 2354040, MT1 76 2 5P 24 19 380 0908 240 e v 2 B2 4040 F 40 i I, Rl %5 90
WERR R BN LA T | 52 AR FaR BRI N, B3R K8 O T AN A b, B35 iR % 8 0 E AT, MT1 7 19 4Bk 36 FF
LhFA ARG o MT1 kK P4k, A 0L, 4R B 2l {2 ik B R A0 ARG R B, HAR R R 24k MT1
EMRIR R B BT IR RiE .

KA. MRMRER; 4 DNEINE; TEHEE(ROS) ; INBEIRAG; MT1
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Influence of melatonin on oocyte in vifro maturation and parthenogenetic
embryo development in bovine

WANG Shu-juan ', LIU Wen-ju ', PANG Xun-sheng', LIU Bao-ru>, WANG Li-ke', WEN Ai-you',
YANG Li-guo

(1.College of Animal Science, University of Science and Technology of Anhui, Fengyang 233100, China; 2.Huazhong Agricultural University, College of
Animal Science and Technology, Wuhan 430070, China)

Abstract:  Melatonin plays an important role in the pathogenesis of many reproductive processes. The study aimed to
investigate the effects of melatonin on in vitro maturation of bovine oocytes and in vitro parthenogenetic embryos develop-
ment. The oocytes collected from bovine ovaries were cultured in in vitro maturation medium. The parthenogenetic embryos

were cultured in vitro after the chemical activation of oocytes. The different concentrations of melatonin were added to in

vitro maturation medium and embryo culture medium (0

e FI #3:2016-10-12 pmol/ml, 10 pmol/ml, 20 pmol/ml, 30 pmol/ml). In

EEWE : EZEAARPARGIUH (31301972) ; ZHE H AP
&I H (1308085QC66 ) ; % 4 # & T I A JH
(KJ2009B090) ; BARA M7 i A A4 Z 8 ¢ & 71 ( CARS-
37.048) active oxygen species ( ROS) were detected in bovine oo-

FEB R EHUE (1980-) 2 AR PR 1, UEU, £ B\ 30 cytes by DCHF-DA staining. The expression of melatonin
Wy E S BUFSE . (E-mail) wangshujuan2012@ hotmail.com receptor MT1 was detected in bovine early embryo. The re-

WIEE HAE , (E-mail) ylg@ mail. hzau.edu.cn sults showed that melatonin improved in vitro maturation of

vitro maturation rates of bovine oocytes and the parthenoge-

netic embryos development were detected. The levels of re-
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oocytes, and in viiro maturation rates of oocytes were increased with increased concentration of melatonin. Meanwhile, the

levels of ROS were decreased with increased concentration of melatonin in oocytes. And the rates of cleavage, morula and

blastocyst in parthenogenetic embryos were significantly increased, indicating that melatonin promoted the development of

embryo. Compared with the control group, 10 pmol/ml melatonin was more conducive to the development of parthenogenetic

embryos, reflected by higher rates of morula and blastocyst. Melatonin receptor MT1 was expressed in the cell membrane of

noncleved activated oocytes, and the expression level was lower than that in 16 cells embryos. The expression of MT1 was

increased with the development of embryos, and mainly in the cell membrane and blastomeres of embryos. However, MT1

reduced its expression in degenerated embryos. It was inferred that melatonin could induce the level of ROS to improve in

vitro maturation of bovine oocytes, the development of embryo, and melatonin receptor MT1 was expressed in early embryo.

Key words;

S Wy B AR B R Y e TN FH A I it A ke
R SR TR it R o o 25 D T B AT A B A
SRR X, AR SR B AR A R 2
— AE AR AR Z JIHE AR B R B (B T
WL Sh YIS IHE AR A A 2 A SR AEFE T =0, HRT
HREMSE O REAR M 7 V5 A A IOME IR Jif | (HHC 5
ARER B A, FEIE T HEF SRt =)
RENIG BT BUT 7 200 ACREHE R B3 1Y) R - FIMEA:=
B L RENE N ERIR 2 WE ST R FE AR B A T2 2)
RET 2N MBI T RIIR G A2 AR 200 i e e sl R 3 4 i
ERAE S DL

IERIGTERSN IR N B K B A E A RS
RN K B RE T AR T AR IR G, 32 )5 PR AT g
WRIGAEA SN 55 5 A A B G e v A2 B AN Wi o DY 3R
Z  TERIMEMER AL A N A= K PR, 15 7 % ( Reac-
tive oxygen species, ROS) J&Z&AIAR IR 5 i) — 4~
TEHE B SR, LA RGP 85 55 v 2045 3 A
FARR, G R T L R, R R
PRI ROS AT L o 240 i AT A AL MR i, (45 ROS
FIPAIR A R G BR AL TP AR A . G, 7E iAo
BR IR A BT S AR £ 4 T B 40 AN R ARV i 4
HMEFREALIE ) RS AN R B B2 —,

FH 22 ( Melatonin, MLT) & —# G 3k i Hi & b
FFNE LSRR, HBAT KRR R X —
PEDRTE T 3R TO T A AT 23 MR st vl e i 40 AR A
g g 7 o 0 B R 1 D g Ao - S R =R A
o SRR Z A4 R C 2R SE (R IR P IS
IR SR ER AT LA AN/ B3 A= A A BB 40
AR R WAl e R SIMR IR & 7, Rl 57
Wb ROS WREEWA T

MR G HAZ A S Il R R AR B RERY

Tt WiFL S AEAE 2 Rl SRR AR, o

melatonin; bovine; oocyte; reactive oxygen species( ROS) ; parthenogenetic embryo; MT1

S MT1 FTMT2, fE s pLiA rp =255 7 T
LRGN, KM Fe i | i PR A
SESCAEAR X FEC I S LB B R S
HAMARIE, ARBBZZIRAENYHUE TR
IRFFAR I R A 5 340 Ee A /D L (R A R 5E 45 R E B
MR E Z R TR TR WARNG, Danilova 25 238
FERE Sy o G TR AR E AR R R A2 IR 3R35 , H R IR
G RIA R R, 7E A AR R I T AR R
ZRAE R AR T A XS gE ] R UL T 4R
BEZERS HMRBER NIRRT R,

H T, ] PR 405G T i B 2R 6T BB 240 it ok A RN AR
fif & B R BT FT B A R R AR LB Y
WIS REoE %, BE T, A0 38 1 76 2 B B 40
it S AT AT S i R 1 35 3 4 28 v 8 Jn AN [) o 2
(0 pmol/ml, 10 pmol/ml,20 pmol/ml,30 pmol/ml) [¥]
PRI ARG TR L A0 AR ROS /K- B 2
R FEIRAE R AR R A O B2 R, MTL =
S RUMIRNG % T VE FALEE, A kst 2k pR A0 iR 41 i
BRI G & B A R B Bl
1 MR 5ITE
1.1+
L1l RKEaHH FINEERAMMESEY, R4 B
SEJG 30 min PYUCEE , AR BRER K VS VR 005, A
A 1% 5455 £ 1 PBS W ( Phosphate buffer sa-
line) FHRAF T 37 CARIRAR Al IS 56 =, LU 4T
GRBR AR 2325 S5 FR ARSMINMERRIG i A 2
1.1.2 KA ZFHEHM  HAA TCM-199  FCS | 178-
E2 EGF Hepes .BSA .LH FSH .DMSO . B 7% % .6-
DMAP  Hoechest . Triton X-100 22 HEE PI,

FEM A T B AR E R B AN AT TN/
JR B 40 3% 55 4 AN TR BAS ( 4% 90 mm, 60 mm,
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35mm) AANIEE FR I 28088 A | 58t 45
1.1.3 £ Z3X 7] 69 Be k)
1.1.3.1  BPERAnA AR

(1) gpﬁ?lﬂﬂﬁﬁiﬁl‘ﬁi?j&{&( Oocyte in vitro mature
medium, OMM) fit#l: 15.0 pg FSH,150.0 ng EGF,
30.0 pg E2.150.0 wg LH 3.0 ml FCS.0.3 ml 7 -5%
B % .6. 6 mg INERARREL, il TCM-199 % 30.0 ml, i
TR 4 CIAT,

(2) bPBE 4 J 45 4 W I 1. 0.666 2 ¢ NaCl
0.231 0 g KC1,0.016 8 g NaHCO, .0.003 6 g NaH, PO,
0.238 3 g Hepes 0.300 0 g BSA 200 wl PSRN 144
wl FLEREN .1 ml P/S.0.029 0 g CaCl, - 2H,0. 0.010 2
g MgCl - 6H,0.0.5 mg CB, fI#B4E/KZE 100 ml, SR )5
TADVFEL, FH NaOH ¥R Y pH fH28 7.2, 3308
KIE 4 CORAFEH

(3) Yo% DCHF-DA Bl . ¥ DCHF-DA ( —
APEEER ) H DMSO BLifil s 1107 mol/ LIFFAETK
W, -20 CLRAF . BRUARIS T, FH M2 45/ W B
A 1x107° mol/L,
1.1.3.2  {RIMEAG

(1) MG 5 323 ( Synthetic Oviduct Fluid, SOF)
i :0.015 g LA 300 pl Non-Eaa,0.090 g BSA |
900 pl Eaa,300 pl P/S 600 wl 74 Fi 244,30 wl
Stock G, Jill Stock C % 30 ml, iFIEKH ,4 CI-TE .

(2) WA PE R 1 ECH . DL OMM S JE il
W, BEH 5 wmol/ LAY B 85 IR . B Uil 90 Hif B
B, g5 2 Fe . L SOF b L&l , fic i 2
mmol/ L) 6-DMAP W, BRI AT BB .

1.2 KW H*E

1.2.1 Empey s & 53%i  HESHMEGE
AW FEEY] IEFE 3 ~ 6 cm AN
() IR 6L, B 09 76 B0 8 TP UTUE 10 min J5, TR
JEEBITIE 2 B 16 BRI ) ~F- L v, SR 05 146 B9 &7
A B TR 2= 1200 i i B
SRR B 5P B 4 i &2 5 K ( Cumulus oocyte comple-
xes, COCs) . JH P&k M 580K COCs R 3
UK, SR 5 53 TG N\ A R 35 57 0 A AS (] OB 240 i 35 5%
W ARG ( BPREZE RS F2 W h S W EE ) 0 pmol/ml | 10
pmol/ml .20 pmol/ml 30 pmol/mlf¥J4REE 2 ) H1 38.5
C T 5% COIEFATBIEIR 22~24 h,

1.2.2 9JpH-gm o %€ COCs 7E UP £ 41 il 1
PIRPRFE 22~24 h )5, BUB B ZE /A 200 pl i

W J5T R it ( HAase ) 1 500 1, 37 CoKi S oK IR
5 min {4k, 2R J5 S MR 2% e e AT, i B9 Fr 44
N OB L 7%, BRI e % 3 I, B T
RRE 20 F% 22 B B 20 45 R TR b, B2 B A R
PR B, A, DU OBk 20 B B, B 22, TR A
1.2.3  9p#Fsmpe P ROS M2 78 BN E: 40 i il ik
HREFR22~24 h [ COCs, i B0 )2 )5 , B B =
FC %) DCHF-DA 0 rh, 78 38.5 C Y CO, 1557
FETPIEE 15 min, B P BCIRVERR 3 IR, VR T
{14 1B 40 A% 28 B0 T, 7 2 AU T L
USRI,
1.2.4 IRMERERS 09 M2 5 3 A O A ON B 41 i
BB 1 7E 38,5 C I CO B /A IS 5
min, SR )5 S ATE) 2 v 78 38,5 CHY CO, B 748
TIEE 4 h, &5 HEASAE W E (0 pmol/ml ., 10
pmol/ml .20 pmol/ml 30 pmol/ml) ## B2 E ) SOF %
FE b dkLEAE 38. 5 C Y CO MG FEA R i35
1.2.5 JEJ6F MT1 & & & xan RAEIRYEOE
G A ARG MT1 & A Rk, LR &
B IEE MT1 25 FZEIR G ) 2
1.3 ZiEHH

I Tmage-Pro Plus 6.0 %443 A1 51 B 41 Jifg v
ROS 2R BUG % B {H (10D {H) . X 56 % 4 A
SASS.08KM AT G 53HT , A B8 LL Mean+SD
FR T LAP<0. 05 I 2557 B 2,

2 R 550

2.1 HREFEXS DD BB (R S A B0 R i

AN TR Ve FBE %) 08 S 2R T o 38 ) 240 A D B
Hh S B B9 240 i A A AT I 3 1 5 T (P<
0.05) . 55X HRZHAH Lb, BR Bk 20 1 A0 20 5 i Al B 3R
YR EE 3G mm A o 4 B TP S AN 30 pmol/ml
HURZE AL (66.1324.90) (% 1),
F1 REEXIPEMAEEI ARG

Table 1 Effects of melatonin on oocytes in vitro maturation

MLT ¢ B E2 51 51 40 ff et
(pmol/ml) EAEAEL (%)
0 191 30.36+6.44a
10 297 50.52+5.03b
20 221 55.51+4.90bc
30 231 66.13£4.99¢

) — B Hda 5 AN TR /NG B R 22 5 1.3 (P<0..05) o
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2.2 HBERMFINEHEH ROS FIRME

2 R 20 AR S D A SR PR S I AS [R5
(0 pmol/ml 10 pmol/ml .20 pmol/ml 30 pmol/ml) 48
PR RN DR RE AR N ROS &1 B2, 4521

-
-

A B.C.D 43324 0 pmol/ml 10 pmol/ml 20 pmol/ml 30 pmol/ml A &2 AL 3 Ji5 G- AN ROS Al (x100) 5 * Fom 25 5 3 (P<0.05) ,
B 1 FAEFSHRBEXFIZHMA ROS KFEHFIT

Fig.1 Effect of melatonin on ROS in bovine oocytes

2.3 WMEERXFIBEERRA B RISN

WG S I7 W SOF H s Jin A [ 77) 42 48 2R 3% (0
pmol/ml 10 pmol/ml .20 pmol/ml.30 pmol/ml) , 1%
F 7 d Jr KB, AT I 4R s IO Vi ) B 2R
e RFENRRINPENR R (P<0.05) , HIELXTHRZL, 20
pmol/ mI 4R HE 2R 7] 5 20 11 O SRR e ey . S [ v B AR
PREOMEIC G 4 7 19 ISR, 10 pmol/ml 4 7
FA AR T IO A F |, 5EE A IR 34T
53w T HARE AL (P<0.05) (£ 2)

F2 WERIFIMPERER B RN
Table 2 Effect of melatonin on the development of bovine parthe-
nogenetic embryos

WHE RN BE UTEAE S FHERE BIRR
(pmol/ml) i RS (%) (%) (%)

0 84 42.32+17.15a  31.54+3.76a  6.00+1.02a
10 102 70.23+11.01b  66.09+4.71c  23.90+4.92¢
20 105 71.32+19.27b  40.75+5.72ab 13.45+1.79b
30 90 61.80+16.95ab  46.76+9.08b 14.73+3.63b

[l —F B 5 A Rl NE R R 2253 35 (P<0.05)

2.4 HIlERERE & MT1 ByRIE

SR FH TN G2 AR T A I 2 AIOME A i & & ek
PRI R Z R MT1 i35, 255 (R 2) R, 4
R ZIRM IR E IR & B WAL, MR
i, Z R IR W (K 2 A K2 B2 C) ;i
A B 4 11 BB 40 i G = A O RE 20 RS | 3R
(KI2D . F2E K 2F);FiERIRIIA  ZIKKILZ

0.16 -
0.14
0.12
0.10
0.08

Fol e

0.04

*
0.06 m *{ x
0 10 20 30

0.02

(1) R 5T HRZHAR L, Al 2R 25 0 35 M R AR T
BRI A ROS 7K (P<0.05) , {H 2532856 41 [a] 1%
HREWNESR,

T

T

T

T

T

T

MLT# ¥ (pmol/ml)

Wrsg i , FEAE RSN AR - (18 2 Gl 2H
B 21) s MRS IR, N TR I A 2 IR Rk
(K27 82K & 2L)

3 1F i

WBRRIENUANA G T IZ I E I RE, Hop H
XSSP A T R G A R SRRy
A P AR R 2R el - A e 9 Bl O
DI A= e e N L R USRS 68
% % ( Gonadotropin-releasing Hormone, GnRH) , Ifij
GnRH 1 5 & & 4= i = ( Luteinizing Hormone,
LH) A2 Bl #d 3 & ( Follicle-stimulating Hormone ,
FSH) 5300 , $E 10798 35 M B K7 R SRS D et
SR, I AE SR WIS 25 R W, O 5L BRI rh 7R ] ik
FR PR EE LU B TR VR B ELR B
R RAZU R R T/ D R AR R R DR SR A
TEAR PR ZIRSE G 0, B2 BRI v 1 48 R R R ]
BT OEL JA OR R AN R B AR, H
HIW Ik, VR 2 A904SR 28Uk S5 4 J 3 AT i ik O i
(1 B R SR B 2R T A2 A S B 4
ARG & B ARG AT T 4R RN
WAL B 4 O B 20 AR D S IR R R Sh R R R
M) , 5 58 5 SEHT A 98 25 2R — 20, B BE A A S b i
VR PP R R 2R AT I v B R A N ) AR A
AR I 5 IR S R
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Fig.2 The expression of melatonin receptor in bovine parthenogenetic embryo

RSN IR I OB 5 BUIRNG , PR 258 T Rk A
FAR S, AT fn R A R A R T AR R R
ROS, &9 ROS Al W SR A 25 44 , 7% 5 240 O
T, T A5 IR Gk A 52 ) B & 20 M 381 i 1Y 5
T B ZERS RS IR IR R RS i Ak 5
il S R A AT AR S s R B Y E A it
Z— o WIEEREY] R R e — P A SO i A AL
FVHNE R R, AT AR O R 40 i P ROS 7K
-, Zhao 55 (ST LG R AR 4R R R RN R
SRS IRE N % N T T 3 (A MO
- HABBIETE A LA RE T/ AR SR 35 557 1 9B 41 i
BTSSR AR IESE " IR A A5 24 1
EE I SRS RN e (7 N L | N i
7 (0 pmol/ml 10 pmol/ml .20 pmol/ml 30 pmol/ml)
(MG AR B SR AR OR BE 40N ROS JKF-, Ho 4l &
FONT IR EE AN N ROS 7K -0/ BA 5 S AR
F A AT DL s ) 2 A A MR R 3R T A PR AR ROS 1Y
A O R AN A . Takada 4570 ESE T AR 2
EIEUS aE S TN RS IR =Rt N TN ot I UK
DNA 5645, AT $i 5 OF Bk 48 it 14 b B4 %, Chat-
toraj %V ST 25 S 2% U AR PR R AR A IR
( Maturaion-inducing Hormone, MIH) {433 , ifif MIH
A B AE JE I F ( Mature Promoting Factor,
MPF) PRI ; 53 41, iR 2 3% 400 5 J0R 400 ff 0 -0
JE AR MR R L O R A A Ty — R A, AR R
BB 2 AL TR ) RIS 0T 4 2 BT 240 B o A
HERERY,

FERTA IR A R R R R e IR G 2 & .
Shi 45 5@ i BT & IR R R R TP R I — 5 B
R PR T DL i 4 O B AN A S P U SR ) A S

REBES MM R IEAE A TR EE R 107 mol/L, 24
FE RN R F2 0 P AR AR N 1077 mol/ L 4B B KA,
AT L A R 2 A 1 - 40 22 R AR RS ) (R A1 e
Ho MUTERAR KRG TR P AR N 107 mol/ LA 24
R, HEP R BEIRR N 79% T 35% . #8 R
FXHARSMR G & & W02 SV Ae g 5 R 4 5)
Py A5 DAUE S, 4 I 0T i A SR B BEAR T ROS 7K
S T AR TS, Choi 257 58 1 7E mNCSU-23
FEFRWOTE I 100 pmol/ LAY MR AR K L 5 %A U
TR 2R AR R A L, 4 DICHE 28 i B 20 i 0 1
SRAD ZE AR, IF HL2E P40 i 5t He X BR 2 A i o ke
T, ARIGER ST T A A R IR G AR A b & B
FEM , 7E 2 R DICHE VA B 455 35 980 Hh S I AN [ e 2 1) 4t
ME L SRR 10 pmol/ml 4 ) P 24 R IR SR
435K E] 70.23% 1 23.90% , .3 w5 T A IRZH, "]
W, R BRI RN R F , BN Rh A S
i NG

TEMFL Y iR 2R 321K MT1 Al MT2 mRNA
MG RGEM D AT Tz Rk, SR, A2 4R R
NG & B 0 2 38 43 A 38 A WL HRGE , AR BIF9T B IK
TESE T AR M 2K MT1 3K 76 28 I IR iR 700 %
B E, H b E G & B B B AR ki A8 1k,
MT1 7E4-IRMERR G & 5 1 25 AN 24 Rk, B
BT L B H, Danilova 251 7ERE T f0 1 A7 AR
Y, AR B AZ AR MT1 72 BT 5 G A A= L
ARG, AR A R TR, MG G &
BB EZ IR mRNA 752455 18 h B4 TR %
KBS TR T 12 F ik, 24 h I 7E il % ik R 1
i E sk KT AR RAAE S, HLE 36 h iR
FEDRES , 10 ki 30 i B AR SRAR 5, SR I T A 2R S
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