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[Abstract] Objective To explore the role of mitochondrial copy number (MCN) of embryos in the outcome of embryo
transfer in patients with poor ovarian response (POR) and the correlation with mother's age, embryonic karyotype and blastocyst

grade. Methods A retrospective analysis was performed of 75 patients with normal ovarian reserve (NOR) and 74 patients with
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POR who underwent in vitro fertilization (IVF) and preimplantation genetic testing for aneuploidies (PGT-A) in the Sixth Medical
Center of Chinese PLA General Hospital from September 2018 to October 2020. The blastocysts obtained after IVF were biopsied
(NOR group: 205; POR group: 135), and 116 and 44 euploid blastocysts were obtained, respectively. The MCN of embryos in
different clinical outcomes of each group were analyzed and compared, and the correlations of embryo MCN with maternal age,
The mean MCN of biopsy
blastocysts and euploid blastocysts were lower in POR group than those in NOR group with statistically significant difference (biopsy
blastocysts: 267.4 + 174.0 vs. 319.0 + 264.8, P<0.0S; euploid blastocysts: 216.0 + 95.7 vs. 305.4 + 273.2, P<0.01). Regardless POR

embryo karyotype and blastocyst grade were analyzed by multiple linear regression analysis. Results

group or NOR group, the MCN of early aborted embryos was higher than that of live embryos with statistically significant difference
(POR group: 303.3 + 95.4 vs. 158.9 + 36.3, P<0.01; NOR group: 486.0 £ 356.7 vs. 258.0 + 137.9, P<0.05). Multiple linear regression
analysis showed the MCN of embryos in POR and NOR groups had no correlation with embryo karyotype and blastocyst grade, but
was positively correlated with the mother's age (POR group: $=0.185, P=0.035; NOR group: $=0.215, P=0.002). Conclusion

Higher MCN may be more likely to cause early miscarriage in POR patients, and the embryonic MCN was correlated with maternal

age.
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R EBER RO AR (3) IR IRIEIREL, HEn
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TTHEE s ArMTRE RIS | BB IR 5] S5 POR
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1.3 St ¥ SRAISPSS 17.0%80 4 3647 881143
Mro THE %R xts# R, PORFINORZL 1G4 it
MCNHY H 5K FiWelch t£5:56, PORFINORZH M #
I R SR BS AL IR G FNAS [R) 4 R 25 J IR I MCN Y
FLECR FHStudent thG 505 THECTERI A (%) s, HE
ZHIA] HU AR FH R G 5 B MCNERIE 1A 756 b B
log(MCN) AR A £ 48 (1 IE 2404 5 SR Z 04k
[ 2 BT 58 A 6 4% 28 8 IR 9% 531 5 IR I MCN
MIFHOCHE 5 R Spearmans 45 73 BT 4F % X IR iEMCN
FIFEIR . P<0.05 N 22 R A Gt 2#a o
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2.1 PORAISNORAL A I K 78Rk K K IR G 5
BRI PGB E AR . RS BRI I AL
EF TG #E L. KRHMALBAC-NGSX} F4H i
SRR YL AR SE DUEGHA TR, 455 B8, POR4
BE S FM A IEH AR R 440, AR IR
K H32.6%; NORLLEFH 1920514 I Hp IF 7 A% H 4
11614, BATIRBEI AN 56.6%, PHLLEH AT
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Tab.1 Comparison of clinical data and biopsy embryo

information of the two groups of embryo transfer patients

an_rou vow
A (2, xts) 382+44 368+44 -1.851 0.066
AT S (kg/m* X4s)  23.1+3.3  223+2.4 -1.564 0.125
VUK (xs) 205+1.0 212+0.65 0.449 0.648
TR E A1) 135 205 - -
ATRRIEL () 44 116 - -
AR PR (%) 32.6 56.6 - <0.001
POR. BRSAK ) ; NOR. BRELAAAIIRRIEH s “-7 A
17 HA

2.2 PORZ 5NOR4LIGE K MEMCNAY L 55
MALBAC-NGSH; Il /A [] 4% A4 3 I M CN [ 45
R, PORALIE KRR MMCNE] B /> FNOR4
(P=0.031), HPORZEEATIALEMPHMCNI] R AT
NORZ (P=0.003), i P4l ARG REARAIMCN 2
SGIEE X (#2).
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Tab.2 Comparison of biopsy blastocysts MCN of the two

groups of embryo transfer patients

ks (0 urs) »
TP (1Y) 135 205 - -
TERZERAUMCN (X+s) 267.4+174.0 319.0 +264.8 2.165 0.031
AT RABEIREL () 44 116 - -
%ﬁﬁi HREHIMCN 216.0 £ 95.7 305.4+273.2 -3.049 0.003
ARATRBENEL (1) 91 89 - -
?';fiﬁw%%ﬂgMCN 2922 +196.4 336.8+252.4 1.311 0.191
MCN. ZEhr 4% D14 ; POR. BRI ; NOR. B ififi&
NREIEH ;=" AT

2.3 WAL EBAEIG XA IRES /R iEMCN
M LA PORMILFAEHE 284, NORLILFL A
Fa6tl . PORALMTE = HMMCNI &> FNOR
4, ZRAGIFE X (P=0.038), A EIRS:
Ja (AEACEE R . IR GE IR . R = 2 iR ) B4
PR MCN B AR /0 FNORA , H2ZE R LS
23 X (P>0.05), HPOR., NORZPIAREEYR. U4
A0 4T U R R AT AR IR iR I MCN 25 St T Se 122
X (P>0.05) . XFARAFIE R AL YR A IR G 2 — 20 2 #
B EC 55 06 7= AR 300 7 IR R IIMCN - 25 SR o
PORZ M NORZL M ) H- Wi 7= M MCN ¥ 2 F 1%
FERRG, 22 5H GiiteAaE L (P<0.05) . AN, NOR
AR R =R MCNZ TR A IR MCN, 22
SA G X (P<0.05), T PORAL W3 7= IR
AMCNH AR 2 T R ERCIGEMCN, (H2 5% 51T
247 U (P>0.05)(£3),

2.4 POR. NORMBFH ALY | A% 7 I HE R %F
MCNIWFEM  ZIeEmIH a5 R B, AL
TG HIXTPOR . NOREH M fif I MCN I 6 52
(P>0.05), TI4FE#E T EZMPOR, NOREH MG
FIMCN, Z5H %1% & X (P=0.035, P=0.002)
(3R4). #F—2 K HSpearman /3 MR 5T U4 X POR |
NOREHMAEMCNI M, 45R IR, Fi% =35
% IPOR, NORHH IEHEMCNIIA i 2 F4E# <35
S F (POR: 300.5 +199.1 vs. 212.8 £ 100.2;
NOR: 378.2 +303.1 vs. 253.1 + 194.1), HIJE IFA
X (P=0.004, P=0.001).
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Tab.3 Comparison of MCN between the transferred embryos
and the embryos with different pregnancy outcomes in the two

groups of patients

TiH POR#(n=74) NORZ(n=75) ¢ P
FEREREIRE (1) 28 46 - -
HHRENTMCN 206.5+83.2 291.1+227.1 2258 0.066
{UEACATIREL () 6 7 - -
{UVEAIEIRAEIRMCN - 209.7 £ 71,6 2223929 0254 0.808
I RATWREL (1) 13 31 - -
I REEIRBEEMCN 1922+ 82.6  342.0+2569  2.864 0.051
T () 10 23 - -
TP B EMCN 158.9 + 363" 258.0 +137.9" 3.117 0.038
AR 3 5 - -
BRI RMMCN 3033954 486.0+356.7  1.886 0.480
RALYREL () 9 8 - -
KA YRFEMMCN 225.1+87.3 1544+247" -2.194 0.055

POR. BNELMCS I ; NOR. UG IIAEIEH ; MCN. £
RREE UL 54N IR #AEMCNILES, (1)P<0.05;
“T ORAUAT HEE

R4 POR. NORMEHMYAFNS | %7 ARG Xt I N
MCN (logMCN) [ 22 JC4 M [ 9 43 Hr

Tab.4 Multiple linear regression analysis of embryonic MCN
(logMCN) by age, karyotype and blastocyst grade in POR,

NOR patients
.. e i R AL FRIEAL ,
B paei AP

PORE#H
WAL 2268  0.126 17.940  0.000
AEE 0.091  0.043 0.185 2.128  0.035
Al -0.073  0.045 -0.143  -1.630  0.105
RS -0.015 0.041  -0.031  -0.366  0.715

NOREH
L 2.523  0.122 20.649  0.000
A 0.120  0.039 0.215 3.065  0.002
Al -0.047  0.039  -0.084 -1216 0225

HERLL 0.031 0.039 0.055 0.792  0.430
MCN. 2R (442 D1 %0 ; POR. P LK/ B ; NOR. BP §i% 4%
UIREIEH

MCNIH 22 53 K 5 IG IR R F, LU I PR i
BRI TR IR S5

AR KL, PGT-AT] FEMKPORER H (17 7~
R FEE D Al B IR G B R T 5 2 By s )
PORZ KA FHiEDOREE , DORSHIEEANLAY
B MR FREA 5, HH T80 2 B IR RS R
AHFFE X PORA [4EHA (38.2 + 4.4) 4 1M 13S AL FEIR AN
NORZ [4F 1% (36.8 + 4.4) 2 1120 S MUBE IR AT L (A 1A
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vs. 56.6%) . CLA MM KM, DOREH AR AT A
PR RETNORE 1 75 (66.0% vs. 51.7%), SAHT
FE P PORAYAE B R FR67.4% MM Ak, %2
IVE/ICSIVAYT MY I DOR(4E S = 324 ) He 3% 1y L
Ty S A R I Y R AR R R POR SR
HARRE IR IR EINORE i . oA N,
A DORMPORMFFZE LM SAEIR L ELINORE
L, T RI AL BRI | AR AR R
R RHFSE PORFINORZL H 3 4R >35 % |
RN T DORFIER AL ARG 9 AU, ffiDOR
BE IRIGIE A E VA BRAG, JE SRS AT R A i ™
BRIk T BN T PORZLAE R A AR # A%
&,

JEFEMCNSR IR T ORRE 40, JF7E 32 K 2 2 ik
T St PR R4 25 . BoucretE R L, HNORME
F AL, DORMEE BIHE A i MCN B s 7>
L IR R, NS K/, DORBAH WL
RIS B T R SR s, Hd iR DOR
o i L AR S M S D AR K
P, PORAL I A48 IR K 545 (R 48 IR () MC N3 20
FNORHL(P<0.05), $Z/RPORMEH UIEEAN i i £ Al
JR R o B B R . R TR MCNAR R T 2 M
PIEFANEAIMCN, R, ZEM T3 A4 B RE 20 i 75 4
ZIIMCNIK 3 FE 3245 ARG R IR AT & & o

F it R FEEMCN 5 T IR 45 J/ i X &
A5 08 BUAZ R 1E H ELVE IR TE 25 2 VE 9 4 4 1) 4
R T AL, I TR URTE L. PORZA H1(H
TGP EMCNTT /D 1] RE 5 A% HE 4 JIR R PR AT IR
MCNE A XK, HHHEIF L& FPORFINORE #H
G B EMCN R AH SE A5, R I 28 0 22 0 508
HE— B UESE . AR EIM, TLIEPORILENOR
0, R IRIE BIMCNY W B & % 7 G
AR AN A A B R AT TR I IR IR iR A MCN 2
] 22 3 G247 L, $ER MCNLF-AS E ik £5f]
RGP TR . S8BT 58 A IR IR e R /A DNA
ARG 4 % B TR RE . Wl FragouliZF A B, ANRE
FE A3 AR R IEMCN 22 F 00 A B BE A3 AR S IR
HAFRHEHE T IR mtDNAR S, XA Bl
(R G RS R A BE R HE A o Diez-Juan5 ! o iiF 52
TIZEE R, I F mtDNAPES) I 150 R B (0 A P
HE. ZRMT, Fragouli%m%ﬂDiez—juang‘fr[mE’Jﬁﬁ%ﬂ‘]ﬂi
Z R —a A IEMCNI BN, MCNE £
AR 75 BT RERE A A o TreffS5 " By BFS (i R [l 1
) B ] L A SR A mtDNA & B O TR A48, 4%
T, MCNEEXAMEAMEHANKESG, X5

A FE A AT R A PRAE IR AR IR MCN T B (2 25 57
ARl AR K, FE- G MCN B £
TR, AT RE A IR IR G R A DNA S AR
M EEREREIG N, BIEMCNACBLPERS i, A7 01
HERF SRR IE DRI 5 DRI ™= . — A
Bl = Lok RS SR AR /N RF ST R0, BREEAN G
FURIR A — 2 BEFMCN, DL R iR &
HRERERE Y BABIE LB, MCNZ T H
{E I IR IG SC B SR IR I L S 5 0 B0 [N, 28
I R AR B MCNTE — 2 i [l P iT BB AR 2 45 i i
BRI ARG, A B TR TR T
W2 TXAERE, TR TR AT, kK
R AE 2 . I, MCN5IRIGAE A W B8 2 A (Y
K Z A — 2D

ARHFTE Z TR M4 R B, TTIEPOR
WIENORE E , I MCN S B 35 4F % 5 5 1E A1
XK, MEEH BRI, ZHBREN, &
U L PR IR A me DNAZK P45 10 170 L AR IS A 54 1Y
mtDNAFEE 7] 3 25 00 B 41 e mtDNAZE AR [ FH
ZMMCNBYI I, T MCNACE T 38 i m] G fe g
WEL R AR SIRERY . BFE RN, S4ERAYNOR
BEALL, AFRRAIDORM T UIH: 4 i 5 & L-F- K %7
W A, D ORER F Y PR AF Ok 2R W 3 A%
TAERRMDORE R, Hf =R m . MR RE
i, HE 7R i AT B 52 0 D O R AR & A9 B -1 240 it okt
B2 HE BT IEHED, 4E R D ORME T fE
T AT MR Y MCN RS IR /) b 40 i 8 2 4L 1 1 R
JE, TAER I DORB A, SRR 5 I A R
MRS, AT REE— 2 5 SO ™ H AP AR g
FEIUY, HRIRAEIA AT W] BN POR B NOR L i
MIMCN,

AW NGS5 qP CR 7 ¥ K 1l IR B mt DN A
KRG AT IE N i, W mtDNAS
RRGHIARE 7 . Yt iR R AR S e, — T [m] i
PEWF SRR T MCN S R & 22 R AT ESC R
B L AR MCN AT 0 38 A A A o Joi ol 22 sl
WAFIIAG , BTE D HT S A AR BE AR A1 R & IRAF A
Giitep 22 Y X GRS b R S IR 5 IR R
MCNTE KA

gE LT, AR S £ B MCN ] RETE &)
FHPORENOREH LA R ™, HAEW SR
MCNEIEAHC , (HARMFRAEAE—E M REM: 2
K E AR BB, X TPORKLNORE HIEEMCN
HAF S ANAEATPGT-ARY (3 R A T i s A, JF
A5 T A FIPOR K NOR AR ; £FAPGT-ATRIE)
A2 MR 7 A S A AT 1 N IR R Rl
Al REXTIRIG AR UR S AT — 12, (HARBIFIE A i
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