Advances in Clinical Medicine IfifREE23EE, 2019, 9(4), 477-487 Hans X
Published Online April 2019 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2019.94074

Effects of High Estradiol and Progesterone
Levels in Controlled Ovarian
Hyperstimulation Cycles on ER, PR, HOX10
and Endometrial Receptivity

Lanping Zhong, Xiaomin Kang, Yuansong Jiang, Lei Li, Na Lin, Rui Ma, Ze Wu*

Department of Reproductive Medicine, The First People’s Hospital of Yunnan Province, Kunming University of
Science and Technology, Kunming Yunnan
Email: ‘'wuzes2010@163.com

Received: Apr. 5th, 2019; accepted: Apr. 17th, 2019; published: Apr. 24th, 2019

Abstract

Objective: To study the expressions of ER, PR and HOX10 in endometrium during the pe-
ri-implatation period after controlled ovarian hyperstimulation (COH); To explore the influence of
high estradiol and progesterone levels in COH cycles to endometrial receptivity. Methods: 59 in-
fertile women undergoing COH cancelled embryo transfer because of ovarian hyperstimulation
syndrome (OHSS) or excessive high progesterone level were selected as study groups, then they
were divided into three groups according to serum estradiol and progesterone concentrations on
the day of human chorionic gonadotrophin (hCG) administration: high estradiol group (estradiol =
5210 pg/ml, progesterone < 1.05 ng/ml), high progesterone group (progesterone = 1.05 ng/ml,
estradiol < 5210 pg/ml), and high estradiol + high progesterone group (progesterone = 1.05 ng/ml,
estradiol = 5210 pg/ml). Endometrial biopsy was performed at 7~8 days after oocytes retrieval by
using Pipelle tubes. Ten ovulation-normal FET women were selected as control group; endometrial
biopsy was performed using the same method after the seventh day of ovulation. Positioning analy-
sis and semi-quantitative analysis of ER, PR and HOX10 expressions in endometrium during the
window of implantation were conducted by immunohistochemical SP method and H-score method;
the influences of different estradiol and progesterone levels during implantation period on ER, PR
and HOX10 expressions were compared to speculate the effects of high estradiol and progesterone
levels on endometrial receptivity in COH. Results: There was no statistically significant difference
in the expressions of ER, PR and HOX10 among high estradiol group and control group. However,
there were statistically significant differences among high estradiol + high progesterone group,
high progesterone group and control group (P < 0.05). Conclusions: There was no connection be-
tween the high estradiol levels in COH cycles and endometrial receptivity. However, the high
progesterone levels reduced endometrial receptivity significantly.
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ERFOWTFEABEPHRE, FTIVREEEFNIEFBEENENEERR. ZEENTENEES
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4 Bh A4 B 357 K (assisted  reproductive technology, ART)AEVAIT /N ZU0E [ 8 2 F B o #2fi M# e 1k p
(Controlled ovarian hyperstimulation, COH)7E 5% £ 51 22 [ UF 6 LAS2 =y Bh 22 s D) 26 1 (R, 08 5 PN JEEA
VR G 5 i T AR B M. ZBE K. Li [1]580008 IVF Y HCG H s, Z23E K- AN
RGP &, (HIEGRFEIEG. $nmtE. 2R BT Resom 1 5 WA 2 1 . WIS TR, 2
— 1) 35 DR 4 R — 5 (1) B TR RD 2 TR 7 3Rk 1 45 S H R 9T 09 4 U2 [RYRAE L ] HOXATL0, ‘B2 240
BN B N SZ bR E . AW T A FME22 33 K~ ER. PR HOXA-10 7EFE & 1A
T ENER N RIEIEATIIE, i NI E N R, DA IVF B2 2.
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2. BENRTGE
2.1. AREAR

IEHL 2016 4 10 H £ 2017 4F 10 H M4 ONVE R 2, R BEAEK T 2 T3 54T IVF-ET BiZ 8% 59
BIVE BT TR G, 10 BIHFINIES . AT AR B EAME AR B . GINPRIE: 1) il <38 % 2) &
REA WA TES s 3) HE MR 4) 35 3 MHEMEMAH L CEREES, TENTER: 5) PlE
AR TENRTRT: 6) BHETMaRIeH . HbadEn T &IFFE ABERAE. HnE
Ko BHFZHIELEAAE. WAL R ME . FORAR. B LR UL R A Py i 5m, AR AZE, 4
KHES % Wu [21% W7 : & E, 41(E, > 5210 pg/ml H. P < 1.05 ng/ml), = P 41(P > 1.05 ng/ml H. E, <5210
pg/ml), 15 E, 35 P 41(E, > 5210 pg/ml H. P > 1.05 ng/ml). A5 & P BUBEF IR EE, HaP
(132 Wi 2 BRI A O RS E P > 2.10 ng/ml (B 2 £5F 1.05 ng/ml)o [5] &5 AR AT 72 1O B 20 5, BUS T A
BEMREIEEMEFES, FNROEAE - NREREH IR A2 #HEQR16 6 H, %5
2016NS029).

22. ARFE

1) AME SRR PR SREC K RN B ki 3 ml, DAL R GRS 36 M3E B2 P /KSFORF &I
TR E D5 FERRE A, AXER A UniCel Dx1 800 S 70 #r R 4t)s 2) WIRIKEL: B 5T 40T SRR O Sk
PR LR AR B R KPS R DOE R, THLOR ARG 7~8 RARHUM A & A+ & P I o X R 2 Dy HE OF TR,
AT HBHEPEE, THEEHKE 10 RGN, THE 7~8 d, SREUFE & I+ 5 WK,
TE NIRRT AEBKPEE, ZFYKES, HFE ABERAEE Pipele (BT %E
Coopersurgical 22 5 HLF B M EH L, WIBEMA ML, B4 EhK a2 sk

BT 1) JRERA A 4% Noves brdE[3] X 7018 IR . BH P8 44 1 5838 23 30l BT A A 1A T 3L
Hith, K1 B NEAZETAELEIRBERIERIN. 2) BT RS ) N BEH 25 7 # 4T HE Gt
TSP AR WP R E A - SENBEER) R, R AEE ER. PR & HOXA-10 RiA/K
o A TR & O P E. MBI ER. HOXA-10. f$i A PR RXF & T DAKO A,

2.3. EERFIMIRE

ER. PR ENLT4MIF%, HOXA-10 B0 TAIMNK . 4HMIZCR) H B L Bubs Ca JORi A P I [ R o 4
A FAIER4]: 1) B NALMABLEEN; 2) BBk EL; 3) el Em T, /£ CHK
A Olympus ZABe( H AR E T AR, 200x) NS SP Gt f] [, REAFEARMER S 5k, Rk FbE
BLIEHL 5 A= PLE (400 %) o LSRG YR BEFI Gt AT 4 4 2[4]: IVE(—): FHEEAIM < 25%B0A Juth;
SSBAPE(+): BHIEAHM 25%~50%, BAPEGLOEGEMT: FHTE(H): 51%~75%, FAVEGL G SRBHPE(+H+):
FHPEGN > 75%, IRAE gt ik .

KHALIERr Hoscore AT B H[4], tHEARK: Hscore=X P (i+1) . Hrh PARER %
5 ZH Ak G €030 BBl P () — G €0 5 P52 1 B 1k 200 R 00 o5 AR DA L S 80 B o b o R RS, 40 0~3 DN
9, H-score B RKAE N 4, AH 1 AMYIERE

24. BURGT

KM SPSS 22.0 BAFHEATHAE ST, TFEIBUAE + FEEROR, R Z BRI AR TT Z 0T
Pearson MR HIEAT e tH 0BT, AU a = 0.05 D92 2 VEAG U6 K #E -
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3. R
3.1. fRBIAYIERSFE

VUANHAE B W ANAERB R R R) AZFERR . BMLL B SR KF AR, 2571
Gt % 7 (P> 0.05).
3.2. METEOMFERERELERDMELLR

AR A S X A LR, T E N BEEOM B (R A R . S A AR E [P R A
ER LRI FE (P <0.05, W& 1).

Table 1. Comparisons of endometrial sampling time and developmental synchrony in four groups [case (%)]

= 1. MABETFERRIMITE R A B E L BR51(%)]

45 1511%4 BB IR ) () PAY L[] 215 4511 5
o} R 2H 10 7.11+0.08 9 (90.0%)
HE 19 721+0.11 16 (84.0%)
P4 20 7.27+0.19 17 (85.0%)
By Ifm P4 20 7.01+0.15 18 (90.0%)
P1{E >0.05 >0.05

3.3. FERRMER OMmE

E, f1 P 7K1y Eo 4 1 By FF i P 41 HCG HMESER KPR S T P 4P < 0.05); =i P4, &
E, 3% P 41 HCG H 228 /K 713 8 2 & T B, (P < 0.05); BUA IR H =AM e 4L . 228K 71y
TGt 27 (P > 0.05), S5RN%E 2,

Table 2. Comparisons of serum estradiol and progesterone concentrations on the day of hCG administration and the day of
endometrial sampling in four groups (pg/ml)

F 2. MARE HCG HUAR FEAEEM BB, Z2MELIKF(pg/ml)

15 % HCGHE K HCGHP/AK HUN 5 HEL K~ N H PR
it B4 10 205.87 +39.29 1542 +2.38
B 19 7636.26 £ 419.66 1.02+0.10 1863.25 + 368.254 32.09 +4.524

P2 20 3889.41 +303.29° 2.93+0.39° 1706.28 + 370.594° 31.84 +6.284°

miEx i P2 20 6905.5 +359.06™" 2.71+0.42°° 1630.27 £ 342.254° 30.89 + 5.524°0

e A GXMBAHEE, P<0.05; 4 SXEAHE, P>0.05; *: 5@ E4HK, P<005: % S5 E 4B, P>005 " S5EP4H
Lbi, P<0.05; . S5& P 4AE, P>0.05.

3.4. MEEOBFERE ER. PR, HOXA10 EAMNRIE

ER. PR. HOXAI0 7E %40 7 & WIE IS4 ik, ER. PROENL UM, £41¥% 5 rbasm i oo i
PERIL, W 1~8; HOXA-10 i T4k, KL BhsamERik, WHE o~12. R =AM ERE
ik, By A IR RIS TG 2 R(P > 0.05), TP 4. & E, 3w P A MM RA., = E,
HPPLLER, =AMEFRRIEL TR, HIESEERP < 0.05); = P AME E, 3t P A2 A LA,
ERELGTFERP > 0.05), RSN NE 3.
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Figure 1. Expression of ER in endometrium of control group (Immunohistochemistry, x200)
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Figure 2. Expression of ER in endometrium of high estradiol group (Immunohistochemistry, x200)
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Figure 3. Expression of ER in endometrium of high progesterone group (Immunohistochemistry, x200)
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Figure 4. Expression of ER in endometrium of high estradiol + high progesterone group (Immunohistochemistry, x200)
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Figure 5. Expression of PR in endometrium of control group (Immunohistochemistry, x200)
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Figure 6. Expression of PR in endometrium of high estradiol group (Immunohistochemistry, x200)
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Figure 7. Expression of PR in endometrium of high progesterone group (Immunohistochemistry, x200)

7.PR & P HF EARMFIE(REAK, x200)

e ;é'*r...‘:é’"’g-» ;
* B

Figure 8. Expression of PR in endometrium of high estradiol + high progesterone group (Immunohistochemistry, x200)
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Figure 9. Expression of HOX10 in endometrium of control group (Immunohistochemistry, x200)
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Figure 10. Expression of HOX10 in endometrium of high estradiol group (Immunohistochemistry, x200)
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Figure 11. Expression of HOX10 in endometrium of high progesterone group (Immunohistochemistry, x200)
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Figure 12. Expression of HOX10 in endometrium of high estradiol + high progesterone group (Immunohistochemistry, x200)
12. HOXA10 #£/% E2 3 P A FEREEMFIE(RZEL, *200)
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Table 3. Comparisons of immunohistochemical indices in four groups (x + s)

3. MEBEMTIERAELR (x £5)

251 1% ER PR HOXA10
o 20 10 1.82+£0.87 3.08+0.10 1.47+0.26
= Ex 19 1.90 +0.67° 3.06 £0.28 1.27 £0.39%
P4 20 0.71 £0.294° 1.99 £0.194° 0.45+£0.234°
mE I P A 20 0.87 +£0.324°° 2.34+0.224°° 0.41+0.194°°

VE: A GXTHRZLE, P<0.05; . XA, P>0.05; °: HE E2 A, P<0.05; °: H5E E2 AR, P>0.05: " H5E P4
tbi, P<0.05; % S P ALbE, P>0.05.

3.5. XM

= P 4, X ER. PR. HOXA10 3 M8 br FIFRIE DI EAE S 8, 45 R R Lk =4
Bhri Rk, BABEMIEMFERR, WE 4. 5 B, o m P AP AT S8BUEtE04r, IR a8 54 8,
W& s,

Table 4. The correlation analysis of ER, PR and HOXA10 expression in high progesterone group
# 4. = P A ER. PR\ HOXA10 FRiXAUHEXM S

H ER PR HOXA10
ER / 0.610” 0.806"
PR 0.610" / 0.530"

HOXA10 0.806™ 0.530" /

T TP<0.01, A EEHKE.

Table 5. The correlation analysis of ER, PR and HOXA10 expression in high estradiol + high progesterone group
5. B E, 55 P 4H ER. PR, HOXAI0 RiLHIHE XM DT

H ER PR HOXA10
ER / 0.668" 0.747"
PR 0.668" / 0.634"
HOXA10 0.747" 0.634" /
E: TP<001, HEEMKE.
4. g

4.1. FEHRERZH

N B AR SR ARG NS A FEBOR N — R B8, ORI (AN S KI8T TVF-ET $AR3K
BHOEN. MO EEAMHEIL, (eHRI T EABARTE BRI, I L sels SHOR IS, TVF
B i Re MR EcE . R CIEP I, EIEFR IVE R A A RSURE,  Bh 2GR %
ARET 40%~50% [5]0 WRIERRINIEARIR R EEAIELUI PO H: RIGEE . EIGRES RIIF L. IEAG
AE T TR 1 SR A 5 A TR R o 7 B WA AR iR R B IR . 18 WA
R R T B WIS ERG I RE 0, 2 Dl 32 2 BT o AT T R A S MR 9T H 2852
ER[E R PANE R e NIV PSR

TENBRERZVE M RA LT 2 2RSS, EfEREOEMT, TENBEEERR, 2
PRI A T B A N Y], TR R A T IR R R S PR RO A A S R I R KL
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BAENBEAR At FIVEHESRE R AR SRR A g AR E T I wsE[6], Horb [FYER
HEZE K] HOX A0 A2 il 75 A 2 B 2 dahr, SRR E VIS, BT e, 28ERER
SN TVE 25 J5 UL R L5200 1 5 P9 I 2 A (K R DIDATL A1 B AR SR BF TEAR D

42. M. ZEETHN HOXAI 5FERBERTH

MEZ R R A T NS R AR R 3R, AR R A R A —— MR Sk ER FIZ2
W52 PR RFEMEH Y. ER A PR SZMEUER 223 4%, MEBER IR 4% ER AT PR, ZAia s
ER 1 PR, ER. PR 7ET & PWIBIR b7 vp )Rk B2 I AR Ak, 3G R iy, /iR ik, o
H PR, TE/- W, T R R PR RIATE FEAR, H R R[7]. b sp R 7 5 5 IR & T,
SR PR FETE N RAR B IRRIE N R, IR AN P AR K . Y9k, T E R
MIRTHEZ —[8]. # ER F1 PR AT WAL 2 M EZ W o FARicdy, Homw I8 5200 N R ) A BOR 43 i 1)
e, MBS T & RS2 M, S RO PR IO 53157~ [9] -

HOXA10 & T 5 PN IR 2 52 P 5 57 B 6 o 240 B 06t A P 28 248 15 O], % ORI o PR AT A DB v P il 42
TEH[10]. TEAZKRBERALIH, HOXAL0 T o0 ARG 5~7 RAFS ML = 3 IA T PR F 5 40 i fn
B, HARIRWEAE 5 A R LU R TF O T — 35, SIRRAREN B s e [A] — 8, SRIAAFTERT 25 14
FPE[11]. FEABEHE T HOXAL0 BB REBGERE NI, w5 NI ARSI RN, HIKRE N
W ] SRR R B ANFERE, W SBURIB AR IR K E, dEimiasee:, MR 12].

TEMRREEIRE LV, M. 2R S T E W LRI Z R &, s HOXAL0 JEF RSk, N
JELB] SO 20 B A, P Bk B RES . FEABEIE R T RIFIA 2, AR AR AL 1R 13].

4.3. B, BZ2HERAT ER. PR, HOXA10 BFiE

KT RBARHE A T 1 e 22 B KT R 15 5218 1 B P L2 32 14 DT PR AR R PR s 26, 16 7 T 1)
WD, HEAFAE WM AIER 5. Zhang [9)EMIBT IR, fEfHIEBRANETH, £
ANGEED R E , RS K B AR B KT (U T R E %, 2B KA AN [FRR B B3R T
MEZA 2R KT (0 S5 A AR 1 B P IR e 3 A 0 ) i B33 Ak, AT ER RI PR A, R B IR ABOSE AR 3
T, AR E SMIGREAED, 78 WAV TR, SRR ZR T . 1T Wu [14]
FIRF e, 24 HCG H E, > 5000 pg/ml B, EHRZE. IGRITEIRFIHE T4, HERLEREEER, Li[2]
ORIEFe A, BAl 2 Tt i T R e Ve B 22 D) 26, (EL 2 B AV E VR T 0 U AR &5 JR) G 5
UE B AU T IR PRI B BOR), DG T B N B2 52 1 R DR 5 ThD Rt e 220

AT 5T @ AN [FIMEA2 R K R ERL PR [RJRAE S R] HOXA-10 7542 i P8 HE U (COH) & 3 1 Ik
R R AR 75 W R IA TR, CABLARTT TVE (B2 HEUN SRR Pl A B R M 3 . 223
T B WA Z MR s AT R . BEFUAS . SXTHEZAAHLL, & E, 4H7E ER. PR, [RIVREAEIEH
HOXA-10 J R IEFF LG %25, Hen sl R A 5 A IRE 2 s P 4. & E s P
Hor BRI . & B, ZHEb#E, ER. PR. HOXA-10 [IRIEY R, HERHSIFZERP <0.05), £
~ HCG HZAFRIRAT &, S5 A L 40 ER. PR FIRIASRATRRMC, T8 AR 22 25,
FRRE T VRS AT DG, MERR PRI Z TR, AR TR ML T HERARE . AL R A3 1
PRI TR R —5[2] [14], MAFZMUESE T FRBEFILE R

TEfm P 4, X%F ER. PR, HOXA10 3 M2k FE bR 30K o BT P AH G o0 BT, 4 AR
IR AR R B BEN BRI R 15 Ey 3@ P A T RS MG BRI R . R
ER.PR.HOXA10 =/MEFRIFRIE 23 m B 2 — 3k, g — P50k 17 FIR WL AL, IF927% ER\PR\HOXA10
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PR VRAT T 5 A A S Mk F A AR ) F 1 DL S R e 1
5. B4

[ =]

AWFAFH, EAEHRRAT T 0 m R K AT REX 5 NI 2 M JE B s, 1 HCG H i i 2
FIRF B AR Z A B, IR TR BB 58 . ARG R G, T DUHE
M-355S 2 V52 5 i AR DG AL . COH It A8 HfE AR BR/KSF I ME . 223 40 1 IR PE BRI AR 3
fir, S2m ER. PR HJIESW FIE, MR HOXALO0 FE R e st, MERE IR, 75 NI A
BB S K EANFENL, RIGFR RN TR HB—Jim, Hrl E8add oS5 75 A S RAR G
YA IR T I R A S5 7 SR 78 I 2 1 o B4R ORI, W e st 1 8 IR 32 1
PEiE IVE BhZ2 i R AL EE IR AHE s $RonFRATT T B I8 Ik SR RMB B A , XA G2 A AT 5L IR Rk 1) 4%,
WAy — P i oA B2 52 P P R

FEEHEGR A, AR A R T N A 2 M s, ] P AR R AT K 22 T I PR A1 4R
i, A&FENA—. APF5Ti%EE ER. PR, HOXAL0 X =AM -T2 A 5 25 52 M ) B AR bRt AT 2455
SR, EIRIRIATT HRAE T BRAKEE . (B FHLHEI T, AT bR (B T gEAT A EL RGN 1, AR i
— BT,

E&WE

= A PAR I H (2016NS212) =1 4 B ZER B 7 R IR B G L 10 2017FE467(-114). = F
B N5 BhAE TR 7803 FIPA(2017HC009) 2 4 B2 2 24 R atr Sk ARE TR 11 RI(D-201634) DL K =~ A H
HEEEARRE AN KNG % ANABUH (2017HB041) 51 .
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