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Oocyte meiosis abnormalities associated with maternal aging
and antioxidants and anti-aging agents effective
at improving oocyte quality in IVM
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Abstract: Maternal ability to produce normal offspring heavily depends on the quality of the oocytes.
Therefore, the elucidation of the molecular mechanisms of the various stresses and aging phenomenon
that oocytes are subjected to, and technological innovations for anti-aging or the rescue of poor quality
oocytes, would contribute to advanced assisted reproductive technologies and livestock productivity,
and would also permit the preservation of endangered species. In this paper, we review the literature
and evaluate studies that have investigated maternal age-related increases in oocyte aneuploidy and
morphological changes in the spindle assembly, the changes in meiotic progression that cause them,
and changes in expression of factors that control chromosome segregation focussing on mice, an
experimental animal model. We also introduce recent studies that have focused on the improvement of
aged oocyte quality (effects of antioxidants and anti-aging agents) using in vitro maturation (IVM).
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It REARERIN 11 d6 1 B FEBLL N

et A Sy AR A A+
~ A e b
WA TF = v 2 RA Vb Bubl t !
(Pan H et al., 2008) > (Steuerwald N et al., 2001)*"
(Lagirand-Cantaloube J ez al., 2017)*"
Bub3 }
(Steuerwald NM et al., 2007)
BubR1 ! !
(Pan H ez al., 2008)™” (Steuerwald NM et al., 2007) *
(Riris S et al., 2014)®
(Lagirand-Cantaloube J et al., 2017) 40
Mad2 ! !
(Yun Y et al., 2014)* (Steuerwald N et al., 2001)*")
Ptk Sy £V Uy — AR Aurora B t
(Pan H et al., 2008) >
Aurora C 4 (pAurora C)
(Yun Y et al., 2014)*
INCENP !
(Pan H et al., 2008) )
av— v VEARB X UBIERTF  Smclp | !
(Tsutsumi M et al., 2014) ) (Tsutsumi M et al., 2014) )
Smc3 2tk L 2tk L
(Tsutsumi M ez al., 2014)* (Tsutsumi M e al., 2014)*
Rec8 4 }
(Liu L et al., 2008)*” (Tsutsumi M et al., 2014)*
(Chiang T et al., 2010)*”
Tsutsumi M et al.,
i 1,2014)*
Sgo2 !

(Lister LM et al., 2010)
(YunY et al., 2014)

(Yun'Y et al., 2014)

20)
44)

it L
44)

HENIENT 22 & TINBMROKAEZES L URER
R EEET 2 ErEFI NS,

—E4h70 7= B2 (PCB2) W7 KIDEFH S
WMHIhAXKAEEWMTHY, £HERNTRDEGHRERIE(ER
25T, Zhuan 51510 ~ 11> BEBEOER~ Y XD GV Hf
DREHMRE #$RE L, PCB2A"5 ug/mLFMN S W /=523 T IVM
Ei{T-o7c& 2, FFFRMXELER L THIBMBEOEERD
% #4835 pERM (phospo-ERMs), pMRLC (EMEEE X
F 22 MERETESHE) OREBLNILDEINL, F HHEAREE,
REEEENFER NBHEEOBEX ML IDLANILER
TROSLALDBD LAEERELTVE?. Znzenrsd
PCB2 % 5 pug/mL % IVMEH# ISR T 5 2 & ¢, PCB2H#
B E{ER, RERNIEBRIIOZDDOEREE L TEE, EHE
FHREINBHERE BB HEE P SRET DI EHNTREL
hi-.

MitoQ s, I PO KU T EIEMETIHD FmE by

TIZIWERRARZGLAFF ) IIERZMICHEER LA
EHBILRS (LEX/2) 5 BALRBILRITH 5% %,
Al-Zubaidi 513, 18 »AENDEE~ 7 XD GV EASI i %
HB L, 50 nMMitoQ &AL TIVM Li-E 2 5, FER
MBEEHEELT, I b N T7HEESLUIKRIAERS
AI€sd2¢E, 7/, MIEITOERBERARETDIEE KT
SHBZZEERELEY. $AZESEZOBRENFT,
D GV ERSRRHARZICXT L T H 50 nM MitoQ & & A 7215 T
IVM 4T\, 7RI EDEETIE, FEARMBEE B LT, 2 b
IR T7HES SUVE—BEARERE LRI E32ED
RALTW3.

BGP-15ldt ROF L7 I L FBHTHY, I AR
D 7ICEERICERS WL ER 2R 7 %, Al-Zubaidi
5%, 18 BEDER~ I XDGVEAIIEMIL R L
10 uM BGP-15 2 B A LM TIVM 21> /- & 2 5, FEARD
BCOESLT, I b RN THES LUE—MBEHE
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EERIEZZE, FAEMIBTOERGBHERETDEE &K
Ta#3ZEaMELA

FIVEF 2, JOyaU—, ULd, 23X EILE
ENBTI5KE/ A RO—ETHBILERERT®. Caod
I$9 ~ 100 BRAER~ Y XD GV EISIEMAE ML, 10
UIMTILEF L e EAREEMTIVM 2T/ 25, FERND
BEUs LT, IMKBemER, E—BMER, KERILER
PERLEZEERELLEY. ZOWETE, BBYIZD
SREARLIC B B IVMEIBAD L& F > DFMIE, I b
I RUT7OR%H, 2 b2 R TEER, ATPLANIL, 3
ha> KU THEE MIETOMEGRTES L URBEHNOD
DT ERET S EICMA, SIRT3%EA L =SOD2MDK6S
HREODHET7EFIEICEW TR =X BHPEIERZ E
PRENTHY, ShH5DTF—2IE, TILEF o HERBER
HRIVBHRRDE & 8E U, B9 R — S — 1% (IVMFC)
L DEREREERETE DI EEREL TV S,

BhVIC

ZWERBEFROINFIE, EENERICELY), IIRMEE—FE
FEMEEII 227 —2 3 > 0KT, BEIHOETD
18EL, WMEGROWERE, LABHEIEEREZEI LT,
ZTho DR FHBOREAE, MBOFIEZE MFOEL2SE
T2RBHEL EOMRE - ARIVEDSNTVS. KEKRE
FTIVTHBAPHEPREBEICEIIEBEEXT - DHF -
SO N FEIREDEEMN X, BEAMBEDI V1) —=>
ThEDDET, IWMFC IR EMRFEELNES.
SSICRHESNAFMBIDOTIRIE, ZBWERIMOAE ST,
BREBFEINICH IVHRIPBETE, BROISAAEDS
WIEERINTOSELICED > TV 2 EVHFEI N 3.

AR TERERETIVE LTI T X EFRDICBE L 727,
Y XPRFEE NIRFTIE, WHIRFEFR X REEDBED X
HZZXLDWREDZENTRENTHY®, HREEDH T
CETRZEEIABThERS V. T ARBRSEBIET
&, BRFIEDNA X FILERPEX M AEMLHEENDIEY 1 %
T4 7 XENEPEENT B, BAEIMNEGCHFEVIIFIE S DI
DBV THEEPEL B EPREINATVEY. EE
WERTEL3IMTFOEEBRICOVTE, ZhZThoRE
BEFREREC LIS, DFRBEFEL NI TORBALEED
BENDBETHSD.
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