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S KA UM 4 K 45 5 11 (congenital bilateral ab-
sence of the vas deferens, CBAVD) J& 5 25045 BH M Tt
A5 T 4iE (obstructive azoospermia, OA) B FEER A Z
— NE N B AL (eystic fibrosis, CF) YIRS A
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PH 5 A F (ceystic fibrosis transmembrane conductance
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regulator, CFTR) [R5 A8 fE7E % V) G HE™, HAF
TE 1 BRI 22 57 B IR AHE CFTR 2878 K #4405
17T AU SRy A2 8 S AR 2 A8 A6y 3R A1E S AR 28
TUMUER? ) AT B4 CBAVD H 3 A6 I 2] 1 4 114
CFTR %7 H7RAE CFTR 3R KRB £ S 55
RS . HETCAWFEUESE ADGRG24E CFTR
SR 5 CBAVD A5G, N E2 3 A T2 R £ 1A (endothe-
lin receptor type A gene, EDNRA)AE Jy CF #H 56 b Ji&
B L2 5 WO B BE CBAVD & 4
OB, HOT VR A MG S SR S AR A B R

were found among the three groups in the biochemical pregnancy rate, clinical pregnancy rate, live birth rate,
early miscarriage rate, and late miscarriage rate following the first FET cycle. Conclusion ~ Compared to the other
two protocols, the PPOS protocol does not significantly affect embryo euploidy or clinical pregnancy rates. How-
ever, in freeze-all cycles with PGT-A, the PPOS protocol does not reduce the rate of chromosomally normal em-
bryos but may decrease the total number of available embryos. It may not be the optimal choice for younger women,
but it can be considered as a viable option for women of advanced maternal age.

Key words progestin-primed ovarian stimulation protocol ; luteal phase long protocol; antagonist Protocol; em-
bryo euploidy rate; frozen-thawing embryo transfer
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A5 D05 5 M CBAVD B CBE M A . % T
J?& CBAVD B AETE MR s A5 5 5 2 iz o
i 3 M1 EDNRA 3 [H rs5335 ., rs1801708 137 i f%) Jit [
TR Ry AR RS U B CBAVD (1 BRI, 3R 1HZ
B R ZE DU AR CBAVD s (4B, o A
#E CBAVD F 38t 1% LT B 5% B2 003 UE I | K R I 7
AL i AR o

1 #M#57E

1.1 wmBIER 200947 H— 201241, T%
(U DNE T ) N AR A X PN S e S o1 S
AL AL 124 GIDUR T P CBAVD S35 K 100
A UG F XS IR I i 2 44 = AR B S BB
DTAR e MRS B S RS R LA I PR BORHZ W . 4
TR E AT YRR A (46, XY ), Y Yo O IR B e 1
TE K HEB SO0 o A R A RS A A A LA AR
B IE R IE s O H AT E I REA 2 L F B A PR |
et R 5w K B 4 AR B R G AN BT R B s AL
Z 5 EYCPARE R . 0L B E WU T 3 YOk
WA T (R FR <2, 0 mL) , PEAS S IORT IS 8. #
W LA 1 500 v/min B0 7 min, 38 55 5 A W OMBE R T 43
e R BRG 1o o9 () 2L 300 ok 20 Bz BT S5 -l i
A (percutaneous epididymal sperm aspiration, PESA)
o 52 L AE T il W R (testicular sperm aspiration,
TESA) , 76 S2 B S2AL P R B T A T 0 IR 2
H1 100 % e BT & A 1 DS 2 4% 119 1E*R 5485
VL A o Fi AT B it A 1 3 Ol R 7 R 5 ) AH
FACBRIEN] , 587 R LRUERI R A P 2 51 2>
AT E (R 4 5 - ECAMU2008035)

1.2 LB FAE (A QlAamp 2K 41 DNA {7 &
(Qiagen, 1 [F 7 /R 8 Hilden) 48 B A1 J& 1L 3 [H 20
DNA. H5 JIr 47 DNA B AR 19 e B2 A 4 4k 25~30
ng/uLo R G M6 S W - BRI e B B 22 25
H# R (polymerase chain reaction-restriction fragment
length polymorphism, PCR - RFLP) 43 #7 Fl £ $2 ¥
Kz W B R Z 2 1 (single nucleotide polymor-
phisms, SNPs) rs5335 (C + 70G) Il rs1801708 (G -
231A) #y S A A o i 1] GENETOOL 4% 1 (www.
biotools. com) % 1T rs5335 F1 rs1801708 A PCR 1%
514 : 5'-CAGCCATAAGGACAGCAT-3" (iE [1] ) I
5'-GCTGAATACAACACGCA-3" ( Jx ] ) ; 5'-CGC
TGGTCTGACGATTGT-3" ( iE [ ) I 5'-CTTGGC
TACCCTTGGCAT-3" (JZ[i]) o rs5335 [ PCR FAfHEH

254K 95 CHUAE P 3 min, 40 S 1E B (95 °C 78
255,61 CiEk 40 s .72 “CHEMH1 30 s) , Fie )i 72 “CibAT
7 min 1Y 2 HE . PCR 7™ 9 (i FH FR il #4 8 1) filg
Tsp451(New England Biolabs /A ] , AL 50 ) 7E 65 CF
A2 h, SRS 7E 4% 19 B BEE Ie b 64T FL Uk, LA
YTE CARMIFEIN . Tsp4SIFER B4k GG .CG AT CC,
TEBEIE b0 5 78 Ry 1 2% 258 bp 19 A BE LA K 164 bp
H194 bp B4 Bt rs1801708 Ay PCR PG R 5514
495 CHIAEYE 3 min, 40 G 3 (95 “CAEPE 35 s,
59 ‘CiB K 40 s.72 CHEAH 40 s, e J5 7E 72 CHEAT 7
min B FE AL B8 0 rs1801708 By FE P B 43k AA LAG
MGG 3Fh,

1.3 SEitZ4aE  SGeit sl FH7EZ SHEsis #/F
(http ://analysis. bio-x. cn/myAnalysis. php ) F1 SPSS %k
1 (SPSS 25. 0)i#47. R4 T b # CBAVD f#
H 5 X AL 22 (8] EDNRA 4557 5 PR A1 PR 7R 0 %
25 O UEXT BE2H %) Hardy-Weinberg 15 , UL X2 T35
e R AR L it . GRS BCR H K 36 iy 22 53
Mr (ANOVA )T . P<0. 05 N ESH G4
S BAE B3 M PAH. 4 Bonferroni K¢ 1E , 7 1E )5 A i
FHEBIMAE s a_corrected =0.05 /4 =0.012 5, R
] P ¥ 3 UG B AR IE TR 4 R R (T A - R 2
Matchlt) o

2 #R

2.1 IfaFREHE K rs5335.rs1801708 % 7S 14 L 7
RO - RAPXBEEIT KT FHER
[(29.85+5.25) vs (33.23 +4.65)% ,P<0.01] X%
RIS DL 22 5 B 241, CBAVD 3% 55 %) HE ZH 75 T 4
RO HRAT B I R R Ak A A T AR
#(body mass index, BMI) A7l 52 AL AR 26 ] 52
IR RS FE L. Wk,

A BIF 5% Hh A SNPs 1 3 K 2 A 48 A
Hardy-Weinberg i {55 2 4 (P > 0. 05) ;185335 i/
S GG .CG.CC3FREA ALK G C 27 F FJINR
TEPT L[] 9 53 A 22 S 3 G 1T 5 S, rs 1801708 {7
S BE DR R 5 AR R RS A ka5 2 — B A
(] b 22 S g 2e . Wk 2,

2.2 BAEKSHT rs1801708 il rs5335 A5 A iy i b
I E AR S CBAVD = JEAH G (R 3) 5 11801708-
rs5335 BAf% B AG 5 CBAVD KUK 54 fin 5 3% AH 56
(P =0.008 6) , Bonferroni % 1F J&i 4% S 5.5 %I AG
0.008 6< 0.012 5,598 i % . 1s1801708-1s5335 I
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R1 MANHARNKHMGRERZR (s, n(%) ]

Tab. 1 Characteristics of the study population [x+s,n(%) ]

Characteristic controls (n=100)  CBAVD (n=124)
Age (years) 33.23+4. 65 29. 85+5. 25
Smoking

Yes 48 (48.00) 57 (45.96)

No 52 (52.00) 67 (54.04)
Smoking years 4. 64+5.38 3.75+4.99
Radiation

Yes 4 (4.00) 2 (1.61)

No 96 (96.00) 122 (98.39)
Alcohol drinking

Yes 40(40.00) 9(7.26)

No 60 (60.00) 115 (92.74)
Chemicals

Yes 2(2.00) 1(0.81)

No 98 (98.00) 123(99.19)
BMI (kg/m?) 24.13+3. 14 23.24+3.36
Right testicle volume (mL) 14.93+2. 65 15.41+3. 09
Left testicle volume (mL) 14. 84+2.70 15.34+3. 18

fi5 81 GG 5 CBAVD JA K& B I ] fig A1 ¢ (P=

0. 038 5) ,{H Bonferroni #% 1FJ5 FAA5 1 GG AN .3 .
2.3 fRBI-FTEBAPSMIRIE 51 4 Fix i 21 5
AGERF AR ORI 25 5 3 WOR )
P13 VEIE (propensity score matching , PSM) % 1E {1 7%
BRI 2 (BT FH AR« R 49 Matchlt) , VCIE 5 00 %80 148 441,
Joa (9 2 UGS B2 45 74 481], T AT B AR kL i) 4L ] 2
WA E, ARG Rk 4 s . 5T VLIS 50
() EDNRA A% T 43 BT 45 5% W 7, 28 Bonferroni £ 1E
J& , AG S AL 3 AR B RS AN ) 3, ELR S,
RIS,

2.4 ZESSH i PubMed M HighWire 55504
JFEKG R EDNRA FER 5 CBAVD JEIEAR & SCHk, 46
+ FH A BE EDNRA JEH 1s5335 2245 P40 5 BHAE 5L
K7 CC, ZEVE R AHEAR & SRR BE R Y, EIEE N
HErh 1s5335 (1% CC 45 o7 55 K 55 0 REZH AH L 2% 22 5
(P<0.05), rs1801708 {3 i1 | 32 oA J& 30 BH 14 2 PR 28
XIFLEFE BN A T 224 ] CBAVD H 3 1 201 1]
XTI, X 1s5335 R A A rh i CC SRR AL
CG + GG I, &I HAE EE (odds ratio, OR) A 1. 91,

2 rs1801708 F1 rs5335 HAMAL A7 CBAVD A X RAM KBS 17
Tab.2 Association analysis between rs1801708, rs5335 and CBAVD

Parameters CBAVD (n=124) controls (n=100) 72 (df) P value OR (95% CI)
51801708

AA 25 (0.202) 11 (0.110) 3.6247(2) 0.163 2 -

AG 47 (0.379) 45 (0. 450) -

GG 52 (0.419) 44 (0. 440) -

A 97 (0.391) 67 (0.335) 1.5030 (1) 0.220 2 1.275 1 (0. 864 2-1. 881 4)

G 151 (0.609) 133 (0. 665) -
155335

cC 26 (0.210) 18 (0. 180) 0.4003 (2) 0.818 6 -

CG 60 (0.484) 52 (0.520) -

GG 38 (0.306) 30 (0.300) -

C 112 (0.452) 88 (0.440) 0.060 4 (1) 0.805 8 1.048 0 (0.720 4-1.5247)

G 136 (0.548) 112 (0.560) -

%3 EDNRA B FE B {ER 5 R KL (Bonferroni K IE 5 )
Tab.3 Haplotype analysis of EDNRA variants in the case-control study
Haplotype CBAVD Conteals (freq) OR (95%CT) Original Result after Bonferroni
(freq) P value correction

AC” 54.07(0.218) 49.46(0.247) 0. 849 (0.546-1.318) 0. 464 842 not significant (>0. 012 5)
AG 42.93(0.173) 17.54(0. 088) 2.178 (1.207-3.929) 0.008 558 significant (<0.012 5)
GC 57.93(0.234) 38.54(0.193) 1.277 (0.807-2.019) 0.295 190 not significant (>0. 012 5)
GG 93.07(0.375) 94.46(0.472) 0. 671 (0. 460-0.980) 0.038 529 not significant (>0. 012 5)

The order of the haplotypes was rs1801708 and rs5335; *: The indicated haplotypes could be compared; The significance threshold after
Bonferroni correction: a=0.05/4=0. 012 5; Comparing the original P value with 0.012 5, the P value of haplotype A-G (0.008 558) was still

significant (<0. 012 5), while haplotype G-G was not significant.
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R4 HANARMNRHIGRERZTR
(B IS EERKRIERFEEERRE) [ixs,n(%) ]
Tab.4 Clinical baseline data of included study subjects
(after propensity score matching to correct

confounding factors) [x+s,n(%) |

Characteristic Case(n=74)  Control (n=74) P value
Age (years) 30.85 +6.24  32.53 +4.61  0.065
Alcohol drinking 0. 265
Yes 9(12.2) 15 (20.3)
No 65 (87.8) 59 (79.7)
Smoking 0. 406
Yes 34 (45.9) 29 (39.2)
No 40 (54.1) 45 (60.8)
Smoking years 3.82 +5.30 3.72#5.33  0.908
Radiation 0. 405
Yes 2(2.7) 4(5.4)
No 72 (97.3) 70 (94.6)
Chemicals 0. 560
Yes 1(1.4) 2(2.7)
No 73 (98.6) 72 (97.3)
BMI (kg/m?) 23.39 +3.52  23.73 £3.29 0.542
Left testicle volume (mL) ~ 15.38 +2.93  15.01 +2.84 0. 447

Right testicle volume (mL)  15.42 £2. 86 15.14 £2.74 0. 547

95% # {Z IX [A] (confidence interval, CI) A 1.21 ~
3.03;P=0.308,=16. 6% (& 1), %} T rs1801708 J
(R HL 53 A ) AA FEPRI L5 AG + GG R AL, OR Ky
0.93,95% CI } 0.27 ~3.16; P=0.099, I>=56. 7%
(F2), ZXHr B, CCRHAIE CBAVD MG
&K . 1s1801708 [ AA FE[H AU AE CBAVD i Xt
HRZ [RIASFEAE B 35 DG HK .

Study ID OR (95% CI)
Viktoria Havasi'! —v—— 0.55(0.16, 1.93)
Viktoria Havasi® e 0.19 (0.01, 4.22)
this study = 2.04(0.95.4.39)
H.Sharma® ! (Excluded)
Overall (I-squared=56.7%, P=0.099) <> 0.93(0.27.3.16)
NOTE:Weights are from random effects analysis

1 1 ] 1 1 1

025051 2 4 8
B2 rs1801708(aa-aggg)
Fig.2 rs1801708(aa-aggg)

3 Wig

EDNRA 1) F2 2 WA U K A8 WS4 240 el
HETH AN TR CF B R A S Sl e £
avE KA M kT kR EEAE R . TIRE b
R ET-A SZARTEME b B rh i 3Rk i/ T 00 —Fh 3=
PR ET-1"32 & ET-B™, 1fii EDN1/EDNRA 3 % 7] i
1f ZFP AL IR 4 M DR, andE STAT3 B iR fh 4
HEBb R 4 B4 AR AL, IR AT B i NLRP3 A F-A
G IIE T [ 5 ) K B ook R IR A e A v ) B

16 CF A AT, WU A1 5 [ 34~ BA S A9 IE 4
P, EDNRA J& X rs5335 2251 5 CF 34 it D 6E
YN, CC LR A 5N [l R R OCHk , HoA %
C %0 B R () EDNRA mRNA 235 5 TR 5% G 45
A HEPR T ] PN B 3R A AR 1Y 245 4 AT e 1l Al
4, i — B UE LN R R S CF B % V1O
FE CBAVD gt (& W52 rh , MU B 92 i 7R 15335 11

Study ID OR (95% CI)
- ; CC Jk 5 B T] fE /& CBAVD ﬂ;kaXLKgE"J‘{’é’%EthF’J,
Viktoria Havasi'” —_— 3.43 (1.10, 10.70) .
Vikzoria Havasi"! — 2.40 (0.38,14.97) ,faji k IDE 1S 1 801708 5 TGF_ﬁ] % LFE éj\%ﬁ ﬁ T:E 3%
H.Sharma'” _”‘_ 2.79 (1.17,6.66) 16 5 Ao & B CBAVD Hi 3 P 1s5335 18 CC
this study —*—_ 1.21 (0.62,2.36) FLPH R HEIE L S 5 T RS A
Overall (I-squared=16.6%, P=0.308) 1.91 (1.21,3.03)
< Tk
N S S Tof e 3 A2 T 5% S B S g O IR R R 3 2 S+
02505 1 2 4 8 16 32
B (e o) B B 2 AR5 T 55 B 0 B —
Fig. 1 r1s5335(cc-cggg) AR T X —H A . SRR BN A ST AR L,
&5 EDNRA BFEESH(IMAMTILREERXEERE)
Tab.5 EDNRA haplotype analysis (after correcting confounding factors by propensity score matching)
Frequency CBAVD wvs Controls
Haplotype
CBAVD (freq) Controls (freq) OR (95%CI) P value
GG 55.06(0.372) 67. 64(0.457) 0.714 (0. 448-1. 137) 0. 156
GC 30. 04(0.203) 39.52(0.267) 0.710 (0.413-1.222) 0.217
AC 33.89(0.229) 27.38(0. 185) 1.287 (0. 728-2.274) 0. 386
AG 29.01(0. 196) 13.47(0.091) 2.533 (1.259-5.098) 0. 009
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AHF TR AS 1 TR, {H R & 3 185335 151801708 P4
A~ SNP 5 CBAVD 775 &b 3 Ik I 25 A —20n]
RBUE T2 05 2 . —J& P 22 5 5 3500 SE H A
FOr A AR s —J& EDNRA 5 CFTR %& X vl REA7AE B
[FIVEF A0 CFTR A rf I HE b i IR0 3R 20 A3 B
TP MERED = 2 15335 A) REVE S miRNA # 5 5%
e B9 55 M CBAVD A1 i 58 T 1305 55 M CBAVD
H EDNRA R N AT g 4776 HoAth miRNA B 555 7
JEFE DR IR SR ELAE R AT AR S T

BT T 43 B T A DU B SNP 43 B o i & B
TEAE B, AR F ST 1, rs1801708-1s5335 L5 7 AG
5 CBAVD JRUSS 34 ik 25 400G, S5 8 GG Wl g LA
WEAE LRI VE 12 2 B0 1 A A EL Al o 7 7 A v 412
o S5 A YN R A 1 AR 58 R B A G L R %
I 8 FFAE , 40 CFTR HE R v ST p. 1556V 54 5 M 58
AR B AR X — 25 RN DU CBAVD [ 8t
s AL T A , AR 7R EDNRA BRI 0] E
R X0 5 HA AR CBAVD 38 AEERAE B A5 b 1
P, BT CF A A B I (O R R Sk 1 A5 4L
il pLib7e

U AR ZE 24y B b, 1s5335 19 CC 3 (A 0 2
CBAVD (i faks K2, A5 % 18— L R bRk . 7EiH
— 5 ) [l B AR v, T RE T L B 22 (A0 1616 R AL
o WNIRAS N S TE Z G R NAE R — 2 A B rh 8
AFAEHE B o ARIFFEAEAE— 2 R BR M < A X655 651)
H AT CFTR 3 H K ADGRG2 25 HiAth F 25 M 20 5L
PRI 2, AT RE S AT 2% KU s FEAS B AT 3 R 25 1]
HARMATE Z (5005 BT 0. SR 8Lt
P RAEAE  BEA CFTR LRI 7, HER: 228 FH R
i) J5 B 52 50 iiE EDNRA HLiAR R 5 CBAVD (1) SCHK , 5%
i 1 432 S B A L AE CFTR %75 911 CBAVD H
R PR 2 TR ] B G v I PR - A B AH BLAE
AT

P R e O Xt e [ 55 B S Y EDNRA &
K 5 CBAVD KHEWFFE , AWF G2 AN T DU A HEAH
KWFFE A A, NG SRR CBAVD AL HLH SR 4L T
HoTIn o T A BHE M) RE R , EDNRA 1E CF
FTCBAVD A rp e 45 8 SR, AR B 92 0 2% 45
DU N EDNRA 11 2 2351 5 CBAVD Y CHK,
SR FH 4 R 20 S 16 40 BT L D) R 43 BT 45 S 1 SR 8
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FH L A PR 3 R Az i B 4 £8U IRURS: BF £k 42 41t
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Relationship between EDNRA gene polymorphisms and congenital

bilateral absence of the vas deferens in the male Han Chinese population
Peng Yuwan', He Xiaojin', Yang Xiaoyu’, Wang Jing*, Wang Binbin *, Tang Dongdong” ,
Wei Zhaolian®’, Cao Yunxia’
('Department of Obstetrics and Gynecology , *Reproductive Medicine Center , The First Affiliated Hospital
of Anhui Medical University, Hefei 230022 ; *Reproductive Medicine Center , Shanghai First People's
Hospital , Shanghai 200080 ;°Reproductive Medicine Center, Jiangsu Province Hospital, Nanjing 210009;
*National Research Institute for Family Planning , Beijing 100081)

Abstract Objective To investigate the association between endothelin receptor type A gene (EDNRA) and con-
genital bilateral absence of the vas deferens (CBAVD). Methods This case-control study consisted of 124 sub-
jects with CBAVD and 100 fertile controls. Two single nucleotide polymorphisms (SNPs: 1s5335 and rs1801708)
in the EDNRA gene were genotyped via PCR, PCR-RFLP analysis, and direct sequencing. Results No signifi-
cant differences existed between EDNRA polymorphisms and CBAVD phenotype (rs1801708: P=0. 2202, 0. 163 2;
1s5335: P=0. 805 8, 0.818 6). However, the rs1801708-1s5335 haplotype AG was notably associated with an in-
creased risk of CBAVD (P=0.008 6, OR=2.178, 95% CI: 1.207-3.929). A significantly protective effect of
rs1801708-1s5335 haplotype GG on CBAVD (P=0.038 5, OR= 0.671, 95% CI: 0. 460-0.980) was observed.
After Bonferroni correction, the result for haplotype A-G remained significant (P =0. 008 6<0. 012 5), while hap-
lotype G-G was not significant. Conclusion The rs1801708-rs5335 AG haplotype of EDNRA is a potential risk fac-
tor for CBAVD development in Han Chinese.

Key words vas deferens / abnormality; congenital bilateral absence of the vas deferens; endothelin receptor type
A; single nucleotide polymorphism; haplotype; Han Chinese males
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