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Expression of serum vitamin D in women with different types of infertility and
its relationship with ovarian function and metabolic indicators
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[Abstract ] Objective To explore the expression of serum vitamin D (Vit D) with different types of infertility and its correlation with
ovarian function and metabolic indicators. Methods A total of 206 women with infertility who visited the Reproductive Medicine
Center of the Second Afiliated Hospital of Xi'an Jiaotong University from December 2021 to October 2023 were included. Based on
the causes of infertility,they were divided into three groups: polycystic ovary syndrome (PCOS) group (n=77), the diminished
ovarian reserve (DOR) group (n=82) and control group (n=47). Serum Vit D levels were compared among the three groups,and
the correlations between serum Vit D levels and ovarian function as well as metabolic indicators (lipid metabolism, thyroid
metabolism ., fasting blood glucose,and homocysteine) were analyzed for each group. Results The serum Vit D levels among DOR
group, PCOS group and control group showed significant differences (F=3.235,P<C0.05). Both the DOR and PCOS groups had

lower serum Vit D levels than the control group, but only the difference between the PCOS group and the control group was
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statistically significant (z =—2.518, P <C0.05). Correlation analysis between serum Vit D levels and ovarian function was performed
in the three groups,both before and after adjusting for age and BMI. The results indicated that serum Vit D levels in the DOR,
PCOS,and control groups were not significantly correlated with anti-Miillerian hormone (AMH) , antral follicle count (AFC) , basal
follicle-stimulating hormone (bFSH) ,or estradiol (E;) (P>>0.05). Correlation analysis between serum Vit D levels and metabolic
indicators showed:Serum Vit D levels were negatively correlated with total cholesterol (TC) in all three groups (before and after
adjusting for age and BMI,r=—0.454,—0.455,—0.442,—0.432,—0.446 and —0.475,respectively, P<{0.05).Serum Vit D levels
were positively correlated with high-density lipoprotein (HDL) in all three groups (before and after adjusting for age and BMI,r =
0.376,0.379,0.476,0.477,0.360 and 0.329.respectively, P<C0.05).Serum Vit D levels were negatively correlated with anti-thyroid
peroxidase antibodies (TPO-Ab) in all three groups (before and after adjusting for age and BMI,r = —0.466, —0.479, —0.527,
—0.534,—0.494 and —0.502, respectively, P<C0.05). However, no correlations were observed between serum Vit D levels and
triglycerides (TG) ,low-density lipoprotein (LLDL) ,fasting blood glucose, thyroid-stimulating hormone (TSH) ,free T3 (FT3),{ree
T4 (FT4) ,anti-thyroglobulin antibodies ( Anti-TGAb) ,or homocysteine (HCY) (P >>0.05). Conclusion Women with infertility
combined with ovarian disorders are more likely to exhibit lower serum Vit D levels. Serum Vit D levels are not directly associated
with ovarian function in infertile women but are negatively correlated with lipid metabolism marker total cholesterol (TC),
positively correlated with high-density lipoprotein (HDL) ,and negatively correlated with thyroid metabolism marker anti-thyroid
peroxidase antibodies (TPO-Ab). Serum Vit D levels may indirectly influence fertility by regulating lipid and thyroid metabolism in
infertile women.
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Bk M $i & Canti-thyroglobulin antibody, Anti-
TGAb) 1,75 i 1fiL % . [7] B 2 Bt % fR (homocysteine,
HCY), Vit D,

1.2.2 & 75 %k

TEHH H 2R B 5 2~ 3 K HUR 8] 25 1 &5
kit 5mL, L 3 500r/min 8.0 10min J& £ B I 7
NEFHE TG ed11 4 2% KO 5 32 43 B ARG W 1l i
AMH bFSH . E, , i & A% BE &), ™ 4 35 1R
Wi 5 20 R St R

Ivi) B 390 4l B0 A0 J) 5 Bk it 5ol I #% B 30min
J& s LA 3 000r/min 2.0 Smin YA ML . W H DL e =
4> F B A Ak o B 4G E i v v i % . TC. TG HDL,
LDL.HCY } Vit D, i i % [C €801 4 H k2% k&
A BE A AT A A2 1ML 7 TSH.FT3,FT4, TPO-Ab,
Anti-TGAD,

111

TERIL2Y4 H . 8 F GE Voluson E8 % {4 £ 1% #
S W AR B R AT AFC K2, 0 4 I R
Wil 2~ 5MHz, g 5% XU P S 2 ~ 9mm Y
AFC,

1.3 it #EH &

KU SPSS 26.0 it 2# 5 F o tr gt . iH
LU B AR 22 (x £ 5) Feam L T 2 IE 250 4G 56 A
7 25 FEPER I IS AL ) H AR O 22 43 B, S SR
LSD 45 58 1809k LG8 (A 43 %) [n(Y0) 138K,
A IA) H AR XA 585 B Pearson #F 47 4 3¢ 1 43
B, IAHC R % r 3RO R B /K HfE @ =0.05, BAP<C0.05
S EAGFE X,

2 8%

20 ZHAZLE—HBIHRMF Vit D KER
bt

S A AR I BMIL R 22 ] DL RS Z 2k
R U URER T TR A A LB, 2 R T g it
FE L (P>>0.05); =4I Vit D K, 2
S G E X (P<C0.05), H# DOR 44 K PCOS
AR T3 M40 H 2 A5 PCOS 415 %F BE4H b #e, 22
SAEG I FE L (P<<0.05), L% 1,

2.2 ZHEFRZLMMTE Vit D 7k T 5 50 £ ThRE I
Pk

TEVREE T AR A1 BMI 5 A 8 % 4 i A BMI J5
SHBFEWIME Vit D K5 & 0000 5 2 68 #4740
KM BT s P FP 25 SR 35 7R . DOR 41 . PCOS 4 K %t
AT Vie D KF5 AMH,AFC,bFSH . E, ¥
TeAH KA (P=>>0.05), L 2,

2.3 ZHAZLMME Vit D KESREHEHRHN
X

FEVR AL T AR Y AT BMI 5 2K 8 48 47 % A1 BMI S
XF =21 B MG Vie D KF 5 & TR 46 A 51T AR
Sk, PR 45 B 34 R . DOR 40\ PCOS 24 % %} 18
HE MG Vit DK 5 TC 5 7475 (P<<0.05) , Ifil
i Vit DK 5 HDL ¥ 2 1E M 3¢ (P <C0.05), Il &
Vit D K5 TPO-Ab H2 FAHE (P<C0.05) s =411y
My Vit D K5 TG, LDL, %5 i Ifi 4 . TSH,FT3,
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R1 ZHBE-HRERNRMNF Vit DR X £5.0(%)]

Table 1 Comparison of general characteristics and serum Vit D among the three groups [x £s5.n(%) ]

A DOR(n=82) PCOS(n=177) X HEL (n=47) F/y? P
R CHH 30.21+3.11 29.22+3.81 30.28+3.94 1.934 0.147
BMI(kg/m?) 23.96+3.01 24.4843.36 23.8442.96 0.794 0.454
ASH H] (4 1.96+1.91 1.84+1.77 1.86+1.69 0.095 0.910
N HY 1.422 0.491
SR A 49(59.76) 53(68.83) 30(63.83)
Uk ke AN 33(40.24) 24(31.17) 17(36.17)
T RO 4.735 0.578
0 40(48.78) 49(63.64) 28(59.57)
1 26(31.71) 15(19.48) 12(25.53)
2 8(9.76) 5(6.49) 3(6.38)
=3 8(9.76) 8(10.39) 4(8.51)
T RO 4.795 0.091
0 60(73.17) 67(87.01) 38(80.85)
=1 22(26.83) 10(12.99) 9(19.15)
I3 Vit DCpg/1) 15.59746.37 14.84+5.31" 17.6546.55 3.235 0.041

. FoR LSD KB 45 3, PCOS 20 5 X% B 40 4% .t = —2.518, P =0.013;DOR £ 5 X%} B 40 1148 .t = — 1.864, P =0.064; DOR 41 5 PCOS 41 It

% ,1=0.788,P=0.432,

F2 Z@ABHEMF VieD SIPSEIAEIEIRMNERXE

Table 2 Correlation between serum Vit D levels and ovarian function indicators in three groups

M3 Vit D
28 51 i H
r P r P
DOR 4{(n=82) AMH (ng/mL) 0.053 0.639 0.031 0.784
AFCOAS /XU —0.097 0.387 —0.088 0.439
bFSH(mIU/mL) 0.004 0.975 0.006 0.960
E; (pg/mL) —0.170 0.126 —0.166 0.141
PCOS # (n=77) AMH (ng/mL) 0.157 0.172 0.145 0.214
AFCA /XL 0.085 0.463 0.079 0.500
bFSH(mIU/mL) 0.062 0.593 0.081 0.492
E; (pg/mL) —0.013 0.914 —0.029 0.806
R (n=47) AMH (ng/mL) 0.087 0.562 0.093 0.544
AFCA~ /X)) 0.157 0.293 0.139 0.361
bFSH(mIU/mL) —0.138 0.353 —0.215 0.157
E» (pg/mL) 0.093 0.533 0.032 0.837

T RN AR T AR IR A BMI S A 4 45
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Table 3 Correlation between serum Vit D levels and metabolic indicators in three groups
3% Vit D
41541 i H
r P r* P
DOR #1(n=282) TC(mmol/L) —0.454 <<0.001 —0.455 <<0.001
TG(mmol/L) —0.063 0.574 —0.074 0.516
HDL(mmol/L) 0.376 0.001 0.379 0.001
LDL(mmol/L) 0.038 0.074 0.016 0.885
25 18 1L 8% (mmol /L) 0.145 0.193 0.158 0.160
TSH(pIU/mL) 0.208 0.060 0.211 0.060
FT3(pmol/L) 0.024 0.832 0.019 0.865
FT4(pmol/L) —0.107 0.340 —0.092 0.419
TPO-Ab(IU/mL) —0.466 <£0.001 —0.479 <20.001
Anti-TGAb(IU/mL) —0.205 0.064 —0.223 0.046
HCY (pmol/L) —0.106 0.343 —0.099 0.381
PCOS #H (n=77) TC(mmol/L) —0.442 <20.001 —0.432 <20.001
TG(mmol/L) —0.076 0.509 —0.024 0.840
HDL(mmol/L) 0.476 <<0.001 0.477 <<0.001
LDL(mmol/L) —0.071 0.541 —0.069 0.555
23 J LB Cmmol /1) 0.014 0.905 0.045 0.699
TSH(pIU/mL) —0.006 0.957 0.003 0.977
FT3(pmol/L) 0.039 0.736 0.049 0.678
FT4(pmol/L) 0.084 0.465 0.074 0.529
TPO-Ab(IU/mL) —0.527 <<0.001 —0.534 <<0.001
Anti-TGAb(IU/mL) 0.011 0.924 0.009 0.942
HCY (pmol/L) —0.019 0.872 —0.011 0.923
XA (n=47) TC(mmol/L) —0.446 0.002 —0.475 0.001
TG(mmol/L) —0.083 0.581 —0.071 0.644
HDL(mmol/L) 0.360 0.013 0.329 0.027
LDL(mmol/L) 0.046 0.756 0.001 0.998
25 I8 1L 4% (mmol /L) —0.031 0.836 0.025 0.869
TSH(pIU/mL) —0.120 0.422 —0.098 0.523
FT3(pmol/L) —0.087 0.559 0.007 0.963
FT4(pmol/L) —0.087 0.560 —0.032 0.836
TPO-Ab(IU/mL) —0.494 <20.001 —0.502 <0.001
Anti-TGAb(IU/mL) —0.208 0.160 —0.197 0.194
HCY (pmol/L) —0.227 0.125 —0.223 0.142

T 7 RN R T AR A BMI S AL S 25 2R
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Fig.1 Adjusted correlation between serum Vit D level and metabolic indicators in the DOR group
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Fig.2 Adjusted correlation between serum Vit D levels and metabolic indicators in the PCOS group
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Fig.3 Adjusted correlation between serum Vit D levels and metabolic indicators in the control group
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O BT R U Y PCOS, B 5L BB I
1R % f B 45 A B R Lo M AN 2 3 R I il B A
FAE R W] LA Pl 3 26 ] B, 2016 4. 2018 4 %
2020 A ZEFE T BOR . 5 T Vit D 2 50K

G FS#H (in vitro fertilization-embryo transfer, IVF-ET)
F18 I PR S i 238 R 7 3B et L Vie DK
N LT — P HEN R,

3.2MF Vit D EINEIIEERN X R

AMH bFSH.E, ¢ AFC J&Ilfi K b & i F 37
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114



%36 B 2 M
20254 2 A

B da 44 AR
Chinese Journal of Woman and Child Health Research

Vol. 36 No. 2
Feb. 2025
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Vit D ZES g b Mk Bl EE AR . AW
R, A H T IR i op A R 2 L RO BL R R
(DOR.PCOS) FH WA ZE L L, I3 Vit D 7K
BAK, UHJE PCOS BT ML, H2E S A ST+ &
X (P<0.05), {H4, 7 DOR 41, PCOS 4 J %t i 41
W, I Vie D KFE 5 AMH . AFC.bFSH & E, ¥
AHOCE, B8 % T 4R 8 & BMI 5, 45 J6 A ¢ M
(P>>0.05), X Ut B I3 Vit D K X5 P Ty g n
REVAT ELEERE W . — 0% B ) 200 48 T o 1 F 5 3R
B, I Vit D KF 5 09 554 2% 5080 55005 (Y 5P
B el Drakopoulos 28N G R 28 4 4 i3k 47
) e U7 T A 9 & B L Vie D JKSFE S5 AMH A AFC 2
Jo ., E PN E B, M Vit D KF5 00 8545
DIRETH G . AW S LR gsie—38. &
M, — I A 388 44 H 2 JE] B0 40 1) 46 28 i L M 1Y)
0T TR 58 & B, I Vit D KFE 5 AMH KF 2
[ S IEAH ST, Jukic S URFSE T 1 430 44 4 £
2tk Vit DARE S FSH /K2 8] (1956 £, Hok B
i Vit D K5 IR FSH /K- Z [ 7778 fi i 6, X
FHMIK Vit D K- Al 68 23 5% mi 51 S8 2y Ag , I 1 2 ¢
PARMIRET . AN FEAF A A e R, B R
SN TER RAFAE 22 A &, Al REJE i T A B
1) 5 Jo M T S 3

3.3MmF Vit D 5ERER SR B REREERY
X&

WL R AR Vie D K525 A AR/ LT B
A7 TERAFE SR, B 2 BUBE PR ARG (T2DMD | 25 I8 1 A
Z A TR L RS S BRI R AR BT, A
WF9E @7 . 7E DOR 4 . PCOS 2H K %o} B8 4H 14 AN 22 4 Pk
HL s Vit D KSE S TC ¥R M. 5 HDL ¥ &
IEASE 5 TPO-Ab ¥R A (P<C0.05) . ¥ 77 1
SR X feke R N R AT A 5E & B, 25 COHD D K 5
MRS M, 5 25(OH)D IE¥W A M, 25(OH)D
Gt = A TG K2 & BH HDL K2 T
B, ARG R G ZH o ME. Akbari P AT
BIZEZE M S s L AR FE Vie DS 38 B AR 4T U 3004
R B 1Y LDL K, (H HAth 1 5 2 808 A 22E .
AR R B L SR 0 I AE 5 K 2 1 B R 4 AR AL L B
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