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Morphology and Developmental Potential of Embryos Derived from Single Pronucleus
Zygotes in Vitro Fertilization—Embryo Transfer
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MAI Mei-qi, ZHU Yu-qin
(Center for Reproductive Medicine, Sun Yat-sen Memorial Hospital, Sun Yat-sen University, Guangzhou 510120, China)

Abstract: [Objective] To explore the morphology and developmental potential of embryos derived from single pronucleus (1PN)
zygotes in vitro fertilization-embryo transfer, and guide the clinical application. ~ [Methods] 486 single pronuclear zygotes were
observed at 16~18 hours after fertilization and 374 1PN embryos were cultured into blastocysts by the sequential method, recording
pronuclear size, polar body, cleavage and blastocyst. [Results] A total of 374 1PN embryos were performed blastocyst culture and
formed 179 blastocysts (47.86%), among which 41 were high-quality blastocyst (22.91%). The pronucleus diameter of 374 1PN
(27.64 = 3.30 wm) was greater than 81 1PN embryos which were not cultured (26.22 + 3.38 wm; P < 0.05) and the control 2PN
embryos (24.08 £ 1.85 wm;P <0.05). 1PN embryos with larger pronucleus sizes had high rates of blastocyst formation (76.04%,
41.79%, 28.57% ;P < 0.05) and high-quality blastocyst (27.40%, 22.62%, 9.09%; P >0.05). The size of pronucleus was
statistically significantly larger in 1PN IVF zygotes (27.80 + 3.44 pwm) than in the 1PN ICSI zygotes (26.77 + 2.29 pm; P < 0.05),
and higher rates of blastocyst formation (IVF, 50.96%; ICSI, 31.67%; P < 0.05) and high-quality blastocyst (IVF, 24.38%; 1CSI,
10.53% ;P > 0.05) in the former. No differences were obtained when comparing pronucleus diameters with the different polar body
number (uncertain, 2PB, 1PB) in 1PN embryos (P > 0.05), but differences were statistically significant in the rates of high-quality
blastocyst (39.39%, 20.00% , 17.65%; P < 0.05). Both of the blastocyst formation (P < 0.05) and high-quality blastocyst (P <
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0.05) were statistically significant in embryo quality and the blastomere number. [Conclusions] 1PN (2PB) embryo from IVF was

selected by the morphology and developmental potential, and frozen with high-quality blastocyst which was transferred under the

circumstances of unavailable 2PN embryos.

Key words: in vitro fertilization; 1PN embryo; pronucleus; blastocyst; developmental potential

ENFEIRA ZHE - IR B A (in vitro
fertilization—embryo transfer, IVF-ET) i #2H  1E %
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Table 1 The comparison of the pronucleus diameter and

area (x£s)
1PN
Pronucleus 2PN
1PB 2PB Uncertain

Diameter/pm 27.2 £ 3.3 27.8 £3.1 27.7+4.0 24.1+1.8

Area/pm’ 589 + 137 614 £ 135 614 +165 458 £ 69

22 AEEZER 1PN BRRAERFE ISR
WG 374 A HEATREIREE SR 1PN IR
P B 179 4>, WIE 5% 47.86% , Hir
PEBTRENS 41 4> PUBTRIRZN 22.91% , MR EH
AFIE | 2K 07 UL S R 8 B 317 BN IE 1
DL, N TRIAT % 2E 0 BE TR 1R RN G J5 4
BTG 25 5 (3% 2) JIVF RN 1PN IR 1Y
PRI BRI B R385 T 1CSL ., HA S
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Table 2 The blastocyst formation of different factors n/N(%)
Different facts Group  No. of embryos Blastulation rates X’ P Rates of high—quality blastocysts ~ x? P
Age /years <35 292 136/292(46.58) 0.88 >0.05 33/136(24.26) 0.59  >0.05
= 35 82 43/82(52.44) 8/43(18.60)
Fertilization  IVF 314 160/314(50.96) 7.51  0.007 39/160(24.38) 1.85  >0.05
method ICSI 60 19/60(31.67) 2/19(10.53)
1 107 51/107(47.66) 0.06  >0.05 9/51(17.65) 6.33  0.04
No. of PB 2 200 95/200(47.5) 19/95(20.00)
uncertain 67 33/67(49.25) 13/33(39.39)

Differences were considered as statistically significant when P < 0.05.

#2257 (3R 2) o ANFMARECH (%) 1PN JRAG AN
) 2 A 1) B ST B3R AL T A 3 34y o 1 A
A, HIL M FA #2257 (3R 2),
23 BERERMEREENXE

¥ APN JFAZ AR5 R 3 41(3% 3), 45 R Ex
JEAZ AR R 1PN WRJIE 0 B2 IR JE i3 AL 5T JE iR
K TR EAR/NY 1PN IRG, H 3 4R 3R
TR A ST E 2R (R 3),

®3 IPNEZERSEREHEHXR
Table 3 The relationship between pronucleus diameter

and blastulation in 1PN embryos

Pronucleus No. of Blastulation Rates of high—quality
diameter/pm  embryos rates (%) blastocysts (%)
d=<?25 77 22/77(28.57) 2/22(9.09)
25<d <30 201 84/201(41.79) 19/84(22.62)

d =30 96 73/96(76.04)" 20/73(27.40)?

1) Differences were statistically significant in the blastulation rates
among above three groups (x* = 45.000, P < 0.001).2)No Differences
were statistically significant in the rates of high —quality blastocysts

among above three groups (x> = 3.216, P> 0.05).

FES BT 1PN BG4 IOE A DG TR &, 3R
il Logistic MIE M T4 # RN 2K J7
X MAREH R BN TR IR R 5 | 4
R BN FAZ BRI A s (P < 0.001,
95% CI: 1.252(1.163 ~ 1.347) ), Mi4E# FREPHK |
T RS H 5 RIIE B IC (P > 0.05)

Feag el — B & 0 1PN (2PB) % EAR I
2PN JF#Z HAR RN, HHI WA (R 4), WK
1PN BRI R, 45 R R 4L 2 B St it

25 (x*=0.052, P>0.05,% 4),

x4 ETEREMK IPN(2PB)5 2PN BZERZLE
Table 4 Comparison of pronucleus diameter in 1PN
(2PB) and 2PN based in the blastumation

Blastocyst formation or not

Group No. of embryos with ~ No. of embryos
blastulation without blastulation

d (IPN) >d (2PN) 86 96

d (IPN) <d (2PN) 8 10

2.4 D3 BERRDPRIKE S AR AKX &

MR D3 RT3, R IRG U0 28R Er o 4 21
(% 5), HPOnREREH < 3 fr R 97 5 Jo s
IR, AT 3 AR HE Al 2R 7 21 1] 1) S AR P
AR R IS A R 2227 (K 5),

&5 D3RERRIMRKBERMEHAMK R
Table 5 The relationship between the number of

blastomeres in D3 embryos and blastulation n/N(%)

No.of No. of Blastulation Rates of high—quality
blastomeres ~ embryos rates blastocysts
<3 12 0 0
4~6 146 48/146(32.88)" 4/48(8.33)?
7~9 182 109/182(59.89) 31/109(28.44)
=10 34 22/34(64.71) 6/22(27.27)

1)Differences were statistically significant in the blastulation rates
among the three groups (4~6,7~9, =10) (x*=27.144, P < 0.001).
2) Differences were statistically significant in the rates of high—quality
blastocysts among the three groups (4 ~ 6,7 ~9, = 10) (¥ =

7.901, P=0.019).
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3 Y 1A] H AR 45 S (7 4 () 2 IR TP o 3R R A o 44 e
REE G257 (K 6).
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Table 6 The relationship between D3 embryonic grade

and blastulation

Embryonic  No. of Blastulation Rates of high—quality

grade embryos rates (%) blastocysts (%)

I 61 50/61(81.97)1  21/50(42.00)
I 277 126/277(45.49)  20/126(15.87)
il 24 3/24(12.50) 0/3(0)

v 12 0 0

1)Differences were statistically significant in the blastulation rates
among the three groups ( I , I, Il ) (x*=40.652, P < 0.001). 2)
Differences were statistically significant in the rates of high —quality
blastocysts among the three groups ( 1 , Il , 1l ) (x*=14.744, P =
0.001).
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00 HATXET 1PN BIBFGE 245 B AE A% 5 4y
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MIERE BEARKE IVF 43T 1CSL 4, HIEA 4
THeEE 5 WBEIRIE BCR R B AR RO | T
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Table 7 Outcome of 1PN embryos after embryo transfer

Patient No. Age /year No. of PB Pronucleus diameter/pum  Blastocyst formation Blastocyst score Outcome

Outcome of pregnancy

1 31 | 26.04
2 42 uc 31.27
3 34 2 33.69
4 38 uc 28.02
5 33 2 25.85
6 35 2 22.72
7 36 1 25.63
8 42 2 no data
9 27 uc 28.31
10 37 2 28.64
11 37 1 no data
12 37 2 no data
13 34 2 24.99
14 41 2 no data
15 25 1 27.40
16 34 2 26.68
17 33 uc 26.78
18 34 1 25.67
19 40 1 22.77
20 35 2 28.86
21 35 1 19.90
22 42 uc 30.01
23 29 2 29.61
24 38 1 29.11
25 34 uc no data
26 27 2 28.09
27 29 2 32.31
28 41 2 25.54
29 34 2 27.37

uc
uc
uc
uc
uc
uc
uc
uc
uc
uc
uc
uc
uc
uc
uc
uc
uc
uc
uc
BL
BL
BL
BL
BL
BL
BL
BL
BL
BL

ET(2.2/9,1.2/4) sp
ET(2.2/7) NP
ET(2.3/3,2.3/3,2.1/7) SP, ESA
ET(1.1/8,2.2/6,2.2/10) sp
ET(2.2/5,3.2/4) NP
ET(1.1/8,1.1/8) GP
ET(1.1/8,1.1/7,1.1/8) SP, ESA
ET(2.1/8,1.2/6,1.2/8) SP, LSA
ET(2.2/7,2.3/6) sp
ET(1.1/8,1.1/4) NP
ET(1.1/8,1.1/9,2.2/5) sp
ET(1.1/8,1.1/9,2.2/5) sp
ET(1.2/8,2.1/6) NP
ET(2.2/7,2.1/8) NP
ET(2.2/7,1.2/4,2.3/8) NP
ET(2.2/5,2.2/7) NP
ET(2.2/5,1.2/8) NP
FET(2.2/8,2.2/6) NP
FET(2.1/8,1B,2.2/11) NP
3BC(D5)  FET(3BC,4BC) sp
3BC(D6)  FET(3BC,3BC) NP
4AB(DS)  FET(1.2/10,4AB,2.2/9) NP
4BC(D5)  FET(4BC,4BC) Sp
4BB(D5)  FET(4BB,4BC) NP
4BC(D6)  FET(3BC,4BC) sp
ACB(D6)  FET(4CB,2.2/9,2.2/6) SP, ESA
3CB(D6)  FET(3BC,3CB) NP
3BC(D6)  FET(3BC,3BC,2B) NP
3AB(D5S)  ET(2.2/8,3AB,4CB) NP

ET: embryo transfer; FET: frozen embryo transfer. UC: uncertain; BL: blastulation; SP: singleton pregnancy; NP: non-pregnancy; ESA or

LSA: early or late spontaneous abortion; GP: gemellary pregnancy.
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