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[ Abstract] Sufficient embryos are needed for the preservation of Beagle dogs germplasm resources and the prepara-
tion of gene-modified human disease animal models. Up to now, the induced ovulation technique has no effect on dogs, it is
hard to obtain mature oocytes in vivo, although the scientists try a lot in many aspects, but still could not make a break-
through. The in vitro maturation rate is too low to support the preservation of germplasm resources, application in gene-
modified disease models and biomedical research. Aiming to provide useful information on breakthrough in dog oocytes mat-

uration, this review will summarize the effect of different age and reproductive stage , different morphology and size of the oo-

cytes and lipid droplet on the in vitro maturation of dog oocytes.

[ Key words]

Beagle dogs; Disease model; Ooocytes; in vitro maturation

Corresponding author; HU Min-hua, E-mail; myemail-cony@ 163. com

Beagle K& [ FR A TA B 2526307 5 0 & 15 1 H]
RN E KR I s Wy Fb 5 b, %k B N A B
Beagle KA % I i Wi £ K Ap AT (R 4P R HT, B
AEEE L, HEtEN Beagle KX H A7 1 A& F
— B Fn & 2 ST, R e ax KLt

FEVEE B IR | T Beagle K Fh TR SMEAF & i o
TR PR ) i e T 10 22— A O ik DR A i R R
JRARTR, 1 A B Rl Ty S Bt B ) 3 R bR oOK
EAZH AR ARSI ZER A 701 19 S50 bR (32K

[E€WB ] Nl sRITBHE B R BH (201610010144 ) ;)
[EIRERE ]I (1983 ) 35 & HUM, WL Sh By,

O ) , i SG OFRE 20— 2 DN SR 1 HEBR 4 B
KA G948 T T AR, 2 DA B9 SR BB Fr- B 1240
M2 44K ( cumulus oocytes-complexs, COCs) FF#E47
PRAMEA (in vitro maturation, IVM) , Q05 B:—3k15
I BRREAR A, AR 5 HLAR R X, i 07 2
& HHGE B Y Ve, PR 2 2 DI e R COCs 14
AP SR S BORBE & DU H] T O/ Fb S g
TBALIT ST

TR TR A AT & R H (201605040005) o

Email; myemail-cony@ 163. com



108 P SIS SRR 2017 4E 2 A5 25 %55 1 ] Acta Lab Anim Sci Sin, February 2017, Vol. 25. No. 1

1 AEEFRERITXINE-IDEZHAE
A 5 B i B 22 i

RIBIE BT LR KNG s, 4 R R IE T
KIEM KGR AZE, BR—FEREL1 ~2
W, R KNG 7 A F BERHEDY AR 24 h
FERABEIARG 1 ~3 d P, (EAE R AE A0 7 d N Bt s 4T
A2 A HEGR , HEGR A4 D) e ) wfE LR 4R R HE
B A B R 20 B A T AR R U B ( germinal vesicle,
GV) , T (ER R4S N 52 A G FE (48 ~72 h) , M Itk
KRHH AN 2 ~3 d i, A BAZHR e ST,
FRA shis B o Bt fE . Z4E R BHF N 221k T
K FPAAE R I RE A0 M RSP B SRR R ) g
IR WA AR M B ¥ E (FSH, LG, PMSG, HCG )
(9570 B O TR 2R ) (S AN TR] 2K B i
fte 7 Az K BT (IGF-1, EGF) ™ & Fh 8 19 5
fR100 3 T I I PR R AT A i
IR A R A N R S R A b
AL IR ER B AN AR SRR SR
PRy AR PN 545 1T B TG SR R AT Aol SR el 35 7 9 B
WA R HEY B, AT R 20% 2245 1Y R B Bk
ERERCIN & & MI BB S b, Kt 60%
1) COCs HUN Rl C A= 1L & F , KME 25% B 5P -B:4H
MRk, RA A BRI RE 2 & & & MIT B,
AR K28, Ak SR I 20 S E B RE 1 IR &K
KEFAR 70 W52, R R B EE 41 i A
AR TR R JEAIE E, BIIK COCs FE 1R A1 i
7RI IR AR, B S I R B ST
FAVA ) REsAE, SRR 1T,
2 AERBEEEFEEIRX I E-IPE
Zl L NSO

K P 5L D) RE R 2 AT 0% A 38 I A Wy T B 78 5
FRESLR YR T, BARWTETE 6 % LU LY
Ffb: R M2 53 A &0 (B H G ¥ 7= A7 5 W22 1 6
UG, BB S5 rPLR BT, & rbds, A
6 % VL EREROIHE AR COCs B E (R T 6 % LA
TIEHWRER (R & FEAG) . 1 Hewitt 2 1 % Y
HEARBE R B4R 5 COCs 19 35 BORR 2 91 17 4H o6,
COCs BT 349 3K OB Bt AL AR 4T 18 1) 38 1 4347 T %
4.7 ¥ (Hewitt et al. , 1998) , Lopes L=l DISECH 6
BULT T 2 DL bR B O BE 40 AR A0 55 57 LR AR
KIR6 2 LA BER B BB 4 I AE RSP 5 57 hi
v T

2B WA )2 5 R 01 B COCs 2 75
XA B GR A R, (025 FOR A — 2L, Ro-
drigues 252 I COCs HMAAM B 32 1 K AR 5
By B B S , 6 AN ] A4 B R B oR 46 19 COCs %o Lk
BRI ERA B EES, BHEZMUFRINN
A5 R COCs ARSI 2 i) T 2L 5% i P 3%, At 44
BER AR I I S04 N IR B8 A v VR T S R A
i e — e A0 R T, A TS AR b > L o
HIAR R COCs PR &2 05K 4 24 3K 2] MI, MIT 1) B
FIHZ IR R, Oh 2P I\ kil Y A il JE 0 Y
PR A0 X s A o 2R A R, R
W, Yamada %51 5% 45 28045 S M BCHEDD 5 094 K
HEDPHT COCs , HARIMLBREAT WA 32% , % B2 K
12% , FE W BAR AR 5 R COCs 1A Ah Jl A7 7 —
SEMFEI RN R R Z —,

3 50 E-50 BT A R A AR S 5
B R HY K 2R

B F 200 5 B9 -RE A0 5 2% 5% P i COCs, BF
2 A8 1 4% B % 32 ( Gap junctions, GJs) 5 BIHE4H g
b) & B R B LA I cAMP 2598715 /N Y
34, NHE B Fi 20 HE U0 S, B F 41 i 5 0 R 40 A 1a]
KA A5 T A3k, DT X B B 40 i 1) & B 5K
B FACE R IR, (HXTT RIS Gls BITF 521
FRFIEE% LR,

h T COCs TRAMR R, 245 T #0 AG —
ANTEAS Fhm i, B 20 € PR 5 1T 25—, B4R > 100
wm, A WZ L E SR BRI 2 % A
DA A PR AEEE, 2 205 AR Y, Lopes % %
BUARAE I bk o 2 B R O R 40 B A% R T 1% B £
T 15% . Otoi %™ KB EAE/NT 100 pm
COCs B ARAUN 4% ~10% , Songsasen L1300 55 71
XA — )2 TR 4 A BB 20 B 7 1% 5% 48 b IRk,
Hewitt 21"/ & I H A KT 100 pm A9 COCs & F
2 MI M BrBef Eefih 20% |, 1 HAR < 100 um (1)
COCs H BN 4% ~10% , XA BRIETE LRGP B
200 Al RS T, T AR A i T ) DR 40 L 1
REWEE LR RO RE A0 AR RN i
Jo I S HAZ AR SN — 2
4 BRSSP -UP £ 4 Be 4 Sb B
AT

JIg 7 (lipid droplets, LD ) J2 & £& 7€ 81 4 i Wi 41
SV S A AN M35, 2 B RR 5 T2 | Ui 5 IR



P E SIS 2R AR 2017 4E 2 A 25 %55 1 ] Acta Lab Anim Sci Sin, February 2017, Vol. 25 No. 1 109

PSRRI AR 1 BT S TR A% O A rh R R BT 28 1, 45 i
RRRRIAT . B E BT AR R . LD 2 5826
A A0 N ) A e AT e S AR
P, R A 2 S5 OB 40 Y 0 IS T 200 i P LA g
AR A A7 i A A UL i o, R e 5 T R
5, 3ok R i Ay R I 240 0 K LB R i R Ak RE
LD Tﬁ%‘ﬁﬂ%ﬂ@*é‘]ﬁﬁﬂt*ﬁﬂﬂﬁtg TN LRS 4
J R R v TR S A R — A s S A
R HHOIR A s 23 T 0 O S2 RS RV iR
KE,

M TR IWEEANM LD BRI SE & A7 43, 2012
4T Apparicio %3 o 35 5 B SO A R FEL
trix-assisted laser desorption mass spectrometry, MAL-
DI-MS ) ¥ B YO R A IR B4R L LD 14k 514 il
BEATWEE , Nt AR I 1 57 v AR AR A R AR 1
2%, 2016 4F Ariu T EH T TR COCs
FAFEBT B LD A S R A5 R R A LE I,
ARSI AR LD 52 B KL 3 A {ELAE B 44 30
LeZ 15301, LD EBAER A oA, HASE R AL T 0
AAFEGTBL, HARK T 120 pm HYGRREZIAR LD 5 4
T T HARTE 110 ~ 120 wm Z i) (9 JR-B- 41 i
jﬁﬁﬂﬁ”ﬂiﬂ@”‘ﬁjﬁ% LD, #E I HCAE 5 RE A0 A ST 1
BB EEAE N, T i — 2 I DAAR W
ﬁﬂﬁ%ﬂﬂﬁﬂﬁéﬂﬂﬂﬁ%ﬁﬁﬂﬁo
5 RE

2005 4, A (9 R 9 22k 2 e 81 03 #r, e 81
RIER 5 NAITEL 95. 7% , B A $0A Fhisif
e 5 )AL S A3 HLAL i
RN, HIA 2005 4 E I SERER (9 3EA: 3] 2015
fﬁﬁfﬂ%%&%‘ﬁﬂ‘lmi[‘m it & 10 4, A R
i By A B R AR S i I TN BB A S Y B E S
JEIHIE I RE R AR S B FR R A AN AT, 580
JELEAT , —J2 IR 18 A B 2 B O 1 I O e ) e L
L2, GV 1] e nl A BN B 20 M 25 BUA IR e ; — 2 R
COCs BUATIASMSEAIE IR BOARAR F o R 2 )5 3 I
VR DR o3 B EE SR 478 15 B 73T HIL i O g IF
WFSE o R B 0 0 A A B S 1 AL i 2 A 27 B
Fr 20 T 50 5 308 5 1 2 38 B 52 W) A B R 48 Y
JlE A PN A TR A O B DA 2 2 B £ 240 i
R BRI 7 245 X SR AL, HR AR A TR

2 % X #
[1] Kim MK, Fibrianto YH, Oh HJ. Effects of estradiol-17p and

( ma-

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

progesterone supplementation on in vitro nuclear maturation of ca-
nine oocytes[ J]. Theriogenology ,2005,63:1342 —1353.
Chastant-Maillard S, Viaris DLC, Chebrout M, et al. The canine
oocyte ; uncommon features of in vivo and in vitro maturation[ J].
Reprod Fertil Dev,2011,23(3) :391 -402.

Lee SR, Kim MO, Kim SH, et al. Effect of conditioned medium
of mouse embryonic fibroblasts produced from EC-SOD transgenic
mice in nuclear maturation of canine oocytes in vitro[ J]. Anim
Reprod Sci,2007,99(1 -2) :106 —116.

Otoi T, Shimizu R, Naoi H, et al. Meiotic competence of canine
oocytes embedded in collagen gel [ J]. Reprod Domest Anim,
2006,41(1) .17 -21.

Kim BS, Lee SR, Hyun BH, et al. Effects of gonadotropins on
in vitro maturation and of electrical stimulation on parthenogenesis
of canine oocytes[ J]. Reprod Domest Anim,2010,45(1) ;13
-18.

Rodrigues BA, Rodrigues JL. Meiotic response of in vitro ma-
tured canine oocytes under different proteins and heterologous
hormone supplementation [ J ]. Reprod Domest Anim, 2003, 38
(1):58 -62.

Lee SR, Kim BS, Kim JW, et al. In vitro maturation, in vitro
fertilization and embryonic development of canine oocytes[ J].
Zygote 2007 ,15:347 - 355.

Hatoya S, Sugiyama Y, Nishida H, et al. Canine oocyte matura-

significance of estrogen and EGF receptor gene

Theriogenology ,2009,71 (4) .

tion in culture:
expression in cumulus cells[ J].
560 -567.

Songsasen N, Yu I, Leibo SP. Nuclear maturation of canine oo-
cytes cultured in protein-free media[ J]. Mol Reprod Dev,2002,
62(3) :407 -415.

Rodrigues BA, Dos SL, Rodrigues JL. The effect of hyaluronan
concentrations in hST-supplemented TCM 199 on in vitro nuclear
maturation of bitch cumulus-oocyte complexes[ J]. Theriogenolo-
2y,2006,66(6 -7) :1673 - 1676.

Hossein MS, Kim MK, Jang G, et al. Effects of thiol compounds
on in vitro maturation of canine oocytes collected from different
reproductive stages[ J ]. Mol Reprod Dev,2007,74 (9):1213
-1220.

Hanna C, Menges S, Kraemeer D, et al. Synchronisation of ca-
nine germinal vesicle stage oocytes prior to in vitro maturation al-
ters the kinetics of nuclear progression during subsequent resump-
tion of meiosis[ J]. Reprod Fert Develop, 2008, 20 (5) : 606
-614.

Bogliolo L, Zedda MT, Ledda S, et al. Influence of co-culture
with oviductal epithelial cells on in vitro maturation of canine oo-
cytes[ J]. Reprod Nutr Dev,2002,42(3) :265 —273.

Vannucchi CI, de Oliveira CM, Marques MG, et al. In vitro ca-
nine oocyte nuclear maturation in homologous oviductal cell co-
culture with hormone-supplemented media[ J].
2006,66(6 -7) :1677 —1681.

Luvoni GC, Chigioni S, Allievi E, et al.

Theriogenology ,

Meiosis resumption of

canine oocytes cultured in the isolated oviduct[ J]. Reprod Do-



110

SR S AR 2017 452 A5525 B5 1 M Acta Lab Anim Sci Sin, February 2017, Vol. 25. No. 1

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

mest Anim,2003,38(5) :410 —414.

Luvoni GC, Chigioni S, Allievi E, et al. Factors involved in in
vivo and in vitro maturation of canine oocyte[ J]. Theriogenolo-
gy,2005,63 :41 -59.

Viaris DLC, Reynaud K, Pechoux C, et al. Ultrastructural eval-
uation of in vitro-matured canine oocytes[ J]. Reprod Fertil Dev,
2008,20(5) :626 —639.

Chebrout M, de Lesegno CV, Reynaud K, et al. Nuclear and cy-
toplasmic maturation of canine oocytes related to in vitro denuda-
tion[ J]. Reprod Domest Anim,2009,44 (Suppl 2) ;243 -246.
Hewitt DA, England GC. The effect of oocyte size and bitch age
upon oocyte nuclear maturation in vitro [ J ]. Theriogenology,
1998,49 :957 - 966.

Lopes G, Sousa M, Luvoni G C, et al. Recovery rate, morpho-
logical quality and nuclear maturity of canine cumulus-oocyte
complexes collected from anestrous or diestrous bitches of differ-
ent ages[ J]. Theriogenology,2007,68 . 821 - 825.

Rodrigues B, Rodrigues JL. Influence of reproductive status on in
vitro oocyte maturation in dogs [ J]. Theriogenology, 2003, 60
(1):59 -66.

Martins LR, Ponchirolli CB, Beier SL. Analysis of nuclear matu-
ration in vitro matured oocytes from estrous and anestrous bitches
[J]. Anim Reprod,2006,3:49 - 54.

Luvoni GC, Luciano AM, Modina S, et al. Influence of different
stages of the oestrous cycle on cumulus-oocyte communications in
canine oocytes: effects on the efficiency of in vitro maturation
[J]. J Reprod Fertil. Suppl,2001,57:141 - 146.

Oh HJ, Fibrianto YH, Kim MK, et al. Effects of canine serum
collected from dogs at different estrous cycle stages on in vitro nu-
clear maturation of canine oocytes[ J]. Zygote,2005,13(3) ;227
-232.

Yamada S, Shimazu Y, Kawano Y, et al. In vitro maturation and
fertilization of preovulatory dog oocyte[ J]. J Reprod Fertil Sup-
pl,1993,47.227 -229.

Nagano M, Katagiri S, Takahashi Y. Relationship between bo-
vine oocyte morphology and in vitro developmental potential[ J].
Zygote ,2006,14 (1) :53 -61.

Reynaud K, Saint-Dizier M, Chastant-Maillard S. In vitro matu-
ration and fertilization of canine oocytes[ J ]. Methods Mol Biol ,
2004 ,253.255 - 272.

Lopes G, Vandaele L, Rijsselaere T, et al. DNA fragmentation
in canine immature Grade I cumulus-oocyte com-plexes| J]. Re-
prod Domest Anim,2010,45,275 -281.

Otoi T, Ooka A, Murakami M, et al. Size distribution and mei-

otic competence of oocytes obtained from bitch ovaries at various

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

stages of oestrous cycle[ J]. Reprod Fert Develop,2001,13(2 -
3):151 - 155.

Songsasen N, Yu I, Gomez M, et al. Effects of meiosis-inhibi-
ting agents and equine chorionic gonadotropin on nuclear matura-
tion of canine oocytes[ J]. Mol Reprod Dev,2003,65(4) :435 -
445.

Dunning KR, Russell DL, Robker RL. Lipids and oocyte devel-
opmental competence; the role of fatty acids and beta-oxidation
[J]. Reproduction,2014,148(1) :R15 - R27.

Kazuhiro K, Hans E, Pasisan T, et al. Morphological features of
lipid droplet transition during porcine oocyte fertilisation and early
embryonic development to blastocyst in vivo and in vitro[ J]. Zy-
gote,2002,10:355 - 366.

Prates EG, Marques CC, Baptista MC, et al. Fat area and lipid
droplet morphology of porcine oocytes during in vitro maturation
with trans-10, cis-12 conjugated linoleic acid and forskolin[ J].
Animal ,2013,7(4) :602 —609.

Ambruosi B, Lacalandra GM, lorga Al, et al. Cytoplasmic lipid
droplets and mitochondrial distribution in equine oocytes: Impli-
cations on oocyte maturation, fertilization and developmental com-
petence after ICSI [ J]. Theriogenology, 2009, 71 (7). 1093
-1104.

Prates EG, Marques CC. Fatty acid composition of porcine cumu-
lus oocyte complexes( COC) during maturation: effect of the lipid
modulators trans-10, cis-12 conjugated linoleic acid ( t10, c¢12
CLA) and forskolin[ J]. In Vitro Cell Dev-An,2013,49(5):
335 -345.

Apparicio M, Ferreira C R, Tata A, et al. Chemical composition
of lipids present in cat and dog oocyte by matrix-assisted desorp-
tion ionization mass spectrometry ( MALDI- MS) [ J]. Reprod
Domest Anim,2012,47 (Suppl 6) :113 —117.

Ariu F, Strina A, Murrone O, et al. Lipid droplet distribution of
immature canine oocytes in relation to their size and the reproduc-
tive stage[ J]. Anim Sci J,2016,87(1) :147 - 150.
Lindblad-Toh K, Wade CM, Mikkelsen TS, et al. Genome se-
quence, comparative analysis and haplotype structure of the do-
Nature ,2005 ,438 (7069 ) :803 - 819.

Lee BC, Kim MK, Jang G, et al. Dogs cloned from adult somatic
cells[ J]. Nature,2005,436(7051) :641.

Zou Q, Wang X, Liu Y, et al. Generation of gene-target dogs u-
sing CRISPR Cas9 system[ J]. J Mol Cell Biol,2015,7(6) :580
-583.

mestic dog[ J].

(7= HHI] 2016 -08 -09





