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Recent studies have demonstrated that, antioxidant supplementation could improve the in
vitro embryo development in many species. The present studies were conducted to investigate
the effects of sericin, melatonin, and astaxanthin on the development of porcine embryos
when supplemented during in vitro maturation (IVM).

The first study aimed to examine the effects of sericin supplementation during in vitro
oocyte maturation on the nuclear maturation, fertilization, and development of porcine
oocytes. Cumulus-oocyte complexes (COCs) were cultured in maturation medium
supplemented with 0 (control), 0.1, 0.5, 1.0, 2.5, or 5.0% sericin and were then subjected to in
vitro fertilization and embryo culture. More COCs matured with 1.0% sericin underwent
germinal vesicle breakdown and reached metaphase Il compared with the control COCs
matured without sericin (P < 0.01). The proportions of oocytes with DNA-fragmented nuclei
did not differ between the groups, regardless of the sericin level. The total fertilization rate of
oocytes matured with 1.0% sericin was higher (P < 0.05) than that of oocytes matured with
0.1%, 2.5%, and 5.0% sericin. Supplementation with more than 1.0% sericin decreased the
DNA fragmentation index of the blastocysts compared with the control group (P < 0.05).
However, the supplementation of the maturation medium with sericin had no beneficial
effects on the cleavage, development to the blastocyst stage, and the total cell number of the
embryos. Our findings indicate that supplementation with 1.0% sericin during maturation
culture may improve the nuclear maturation and the quality of the embryos but does not affect
blastocyst formation.

Melatonin has been reported to improve the in vitro development of embryos in some
species. The present study was conducted to investigate the effect of melatonin
supplementation during IVM and development culture on the development and quality of
porcine embryos. In the first experiment, when the in vitro-fertilized embryos were cultured
with different concentrations of melatonin (0, 10, 25, and 50 ng/ml) for 8 days, the blastocyst
formation rate of embryos cultured with 25 ng/ml melatonin (10.7%) was significantly
increased (p < 0.05) compared to the control embryos cultured without melatonin (4.2%). The
proportion of DNA-fragmented nuclei in blastocysts derived from embryos cultured with 50
ng/ml melatonin was significantly lower (p < 0.05) than that of embryos cultured without
melatonin (2.1% vs. 7.2%). In the second experiment, when oocytes were cultured in the
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maturation medium supplemented with different concentrations of melatonin (0, 10, 25, and
50 ng/ml), fertilized, and then cultured with 25 ng/ml melatonin for 8 days, there were no
significant differences in the rates of cleavage and blastocyst formation among the groups.
However, the proportions (2.7%-5.4%) of DNA-fragmented nuclei in blastocysts derived
from oocytes matured with melatonin were significantly decreased (p < 0.05) compared to
those (8.9%) from oocytes matured without melatonin, irrespective of the concentration of
melatonin. Our results suggest that supplementation of the culture media with melatonin (25
ng/ml) during IVM and development has beneficial effects on the developmental competence
and quality of porcine embryos.

Heat stress can lead to a variety of disorders in reproductive functions such as impairment
of oocyte maturation, fertilization, and embryonic development. Astaxanthin, one of the most
common carotenoids, elicits antioxidant effects on the cellular viability and embryonic
development. This study was conducted to investigate the effects of astaxanthin on maturation,
fertilization and development of porcine oocytes matured in vitro under heat stress conditions,
and then fertilized and cultured under standard conditions. Porcine oocytes were cultured in
maturation medium supplemented with different concentrations of astaxanthin (0, 0.25, 0.5 or
1 ppm) for 46 h at either 38.5 or 41 °C. In comparison to oocytes cultured at 38.5 °C, the
exposure of porcine oocytes to 41.0 °C during IVM significantly inhibited their maturation
and development of fertilized oocytes to the blastocyst stage. Supplementation of maturation
medium with astaxanthin (0.5 ppm) significantly improved oocyte maturation, fertilization
and development to the blastocysts stage in both oocyte groups. However, the total cell
number and the apoptosis index of blastocysts did not differ among groups. Moreover,
astaxanthin (0.5 ppm) significantly increased the rate of oocytes reached metaphase II and
decreased proportion of apoptotic oocytes exposed to HxO; (1.0 mM) during [VM. In
summary, we demonstrated that supplementation of the maturation medium with astaxanthin
(0.5 ppm) exerted antioxidative effects and improved the ability of maturation, fertilization,
and development of porcine oocytes exposed to heat stress.

In conclusions, our findings indicated that the supplementation of antioxidant during in
vitro maturation or development has significant benefits on the developmental competence of
the porcine embryos by reducing oxidative stress, which is a major detrimental effect on
in-vitro culture system. Supplementation with either 1.0% sericin, 25 ng/ml melatonin, or 0.5
ppm astaxanthin has particularly beneficial effects on oocyte maturation, fertilization, and
their development to the blastocyst stage. Astaxanthin may be further effective for the
protection of porcine oocytes that are exposed to heat stress or H,O,.
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Studies of antioxidant effects during in vitro maturation on the

development of porcine embryos

pe:| &l
(IR DFEE T BT TR R AR T OHEL3 RIS 585%)
WHMROER -
FREQA - L AGRE T TR 4P E0EMIE L~ TERERE R IEL . MR

F O THRAENWIE DI E I FL 2T . HE, A B E O R ERR A
ABEENTH O, HEEMEZR N ERNORREFREOEENNGTESL DR
T&Ehk. FITHAWETHE,. RBLHEO—DTHE NIk 22, BRI S W
ENBAT R BIUINT /A RO—FROTAYFH 2 F U 2RBERIZERMNT 52 &
LD, BRORFEOWEEZMRATNS,

WS 1 T, A O & IRIMAMESA R, AASEBLUVRRFIC KT TEER
Mz, HEERIN GHHR). 0.1, 0.5, 1.0, 2.5 BRU5.0% WU 28RN U7z i T
IRBREII 2 553 U, (RL 2 ORI S 217 o Fo i . (RSLR I 1 %3RnEE T
TR B X NE R AR PINIOET 2EE M IRIC LR L THNL. ) 2 > ORMMEI
DD S TRBEITFIZEIT 5 DNA BBSROETHRO SN/, I 5612, 1 %RmiEh 554
L 72Nl 3172 DNA BRI RRICIE U TE T Uz, L Liadtis, &) & i,
A ZHEORBEFREZRE LN/, NS5O EMG, RMEIEERTO 1%L
i, ERABLIVEOREEZRET S0, BEREREZMLEIESHDOTRNI &A%
AL 7=,

WFE 2 Tid, RSB X URBEBMAD A S 2 A RMAES R, EAZHED LI
FICRTTEEERA . RASEIRE RN, MR Gy, 0. 10, 25 B8X0 50 ng/nl
DAT P Z2HEMURARHT 8 HFMEE U/osE R, 25 ng/ml HRinst TG R ER A3

2,000 FLLN




(AR UEE 10 )

L. 50 ng/ml FMBEESEOEMIIZ 51T % DNA BIBROE TR 5N, Kic, RILE
D AT N2 RTINS TSR U 7 DR EEHE NG & R L 2R . 25 ng/ul AT b= AR
DRERI TR LS R, FRIGREIC IR o 7208, RIEIADA S k=
R D DNA BBROETABO S, TOIENE, BRI FEBHADAT k=
SRIE. RREERORE RN LI TS 2 LML TS,

B¢ 3 T, BB TORMGRR LT TOT A5 FH 2 F L IRMPIRERE Uz 5 G
). 025, 0.5, BXU1 ppm 7 A& FY 2F 2R HM LIz BT 385C (/IR BX
W 41C DREGET CHRINBHIIE 3% L. A 2D L UEIMEEET- R, 41T
RESMN T TRAMSRS NI ORBER R ERIIET L, 0.5 ppm 7 A5 4 F
CERBNT ALY, BRLERAETHRAE, SEEBIURERIHUBEX ST &N
B BN, 51T, MABIGEET 1.0mM BE/KTE K RE LSRRI O RARES X O
7 b= ARERIE 0.5 ppm T A F Y LF VRIMCE DEBEIND T ENRRI NI T
DT EMB, 0.5 ppm T AY FH F ARNMNIIEMEAOBILA R L AR ERT ST &0k
0. BRA b L RRETFOIEHILO RS E VT OROEREERE TS LR U,

AWIT. BEORSS 3 WEORBLWEIIDWT, WFN S IIRIE O REERETO
BIMHEEZRHEL, FIBCHHRELTRORECGEEZRELEEHEEL TS, £, Z
OFNRIZIEE. 1%, 2g/nl A=, 05 ppm FAYFH FUTH ol
X5z, STEOHBIMEDPTE, BMA R AICBNTIET AYFY >F Lhk DR
BT Wi R LTV B, |

CN SRR R ORI, TEENTORMME & LERIICE < IMEIN TS0, it
FAIRIB LI S BR A T TORIMEE ORI & LT, E/-BRE O EES %S LTS
BEBEEZLNBTEND, FRMTITNL RES) OZEEBHTHICSTH L &R
N7z,




