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Article Type  ABSTRACT

Review Paper Background and Obijective: Anti-Millerian hormone is used as an indicator of ovarian reserve in the
diagnosis of infertility. Vitamin D regulates the serum levels of this hormone. Considering the importance
of nutritional factors in the reproductive process, the aim of the present study is to summarize the available
evidence on the effect of vitamin D supplementation on serum levels of Anti-Mullerian hormone.
Methods: In the present systematic review and meta-analysis, Medline, Scopus and Web of Science
databases were searched until December 2023 without time limit using the keywords "vitamin D",
"Anti-Mullerian hormone" and related synonyms. Interventional studies aimed at investigating the effect
of vitamin D on the serum levels of Anti-Mullerian hormone were included in the study. Observational,
laboratory or combined intervention studies (combination of vitamin D and other supplements) were
excluded.

Findings: From a total of 82 retrieved studies, 75 studies were excluded due to various reasons (lack of
sufficient data, combined intervention, Anti-Millerian hormone evaluation, laboratory study) and finally
seven studies with a total of 282 participants were included in meta-analysis. The standardized mean
difference between the two intervention groups and the control group was -0.09 (95% CI: -0.73 to 0.56),
which indicated the ineffectiveness of vitamin D on increasing the level of Anti-Mullerian hormone. After
aggregating the standardized mean difference of women with polycystic ovary syndrome, no statistically
significant difference was seen between the intervention and control groups (standardized mean difference:

Received: -0.63, 95% CI: -1.74 to 0.47). Also, the integrated standardized mean difference among women without

polycystic ovary syndrome was reported to be non-significant (standardized mean difference: 0.41, 95%

Cl: -0.01 to 0.84).
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" Conclusion: According to the available evidence, vitamin D supplementation is not effective on the serum
May 6% 2024 level of Anti-Millerian hormone. Conducting multiple clinical trials with a large sample size is
Accepted: recommended.
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Past Pre SMD (Hedges's g} Weight
Study M Mesan SD N Msan SD with 95% CI (%)
Lerchbaum, 2021 80 8590 853 &0 8893 813 0.01[-0.31, 0.30] 13.39
Dastorani, 2018 20 700 310 20 TV 240 D.21[-0.82, 040] 1229
Maderi, 2018 30 082 062 30 038 026 M- 1.10[ 058 1.84] 1260
Irani, 2014 16 380 050 16 530 060 2 —M— -247[-3.38, -1.56] 1083
Bacanakgil, 2022 &2 103 101 62 082 O0&7 0.24[ -0.11, 0.58) 1327
Cappy, 2018 23 B850 8260 23 T1.70D 6750 005 [ -0.62, D.52] 1247
Cappy, 2016 27 2380 M.30 27 2150 TS0 024 [ <029, D.78] 1264
Dennis, 2017 484 432 24 448 392 a11[-0b45, D67 1252
Owverall 0.08[ -0.73, 0.56]

Heterogeneity: T = 0.77. I = 82 61%, H' = 13.53
Test of 8 = 6; Q{7) = 46.79, p = 0.00
Testof®=0:z=-0286 p=0.73

-4 -2 0 2
Random-gfacts REML masl

R A9 (ST (59098 (oo g a1 D (el g JoSo B pae w3 Y UG

@ Mo 55 59y p addllan jlo ond 3ylukinl (pSile BMB] @eoss b 3,8 (5,155 (o) dme pué g s sloaily daog Sy oo 3Tl

A0 lsebol dgas =+ /Y 100 5 bl il BMA]) wits o> S g Aldlie 09,5 93 o (6500 s (6 yle] OB (SisanS b ke pykiaw

o0 plogl S Ly M55 pybis s Mive e U5 59y 0 85 Slllao , s LSy 5 lukil il G pineon (122 AY/A o /FV b -V /VF
(¥ JS5) (122 BYID o JAF b —+/+ N /A0 oliseb] 390 ¢ /FY 103 3] (:Silie MS]) A5 35155 55 ine g i O92

Fost Pra SMD (Hedges's g)  WWeight
Study N Mean SD M Mean SO with 95% CI %)
Non-PCOS
Naderi 3D 082 062 30 033 026 B~ 110[ 056, 164] 1260
Bacanakgl 62 105 101 62 082 087 0.24[-011, 059 1327
Cappy 27 2380 11.30 27 2160 7.50 0.24[-0.29. 0.76] 1264
Dennls 24 4894 432 24 448 302 011045 067 1252
Heterogeneity: T = 013, I° = 67.51%, H = 3.08 0.41[-0.01, 0.84]

Testof @ =8 Q(3)=869, p=003

PCOS

Lerchbsum 80 880 B53 B0 895 813 -0.01[-0.31, 0.30] 13.38
Dastorani 20 700 310 20 770 340 -0.21[-0.82, 0.40] 1228
lrani 16 3580 050 168 530 060 —Ha— -2.47[-3.38. -1.56] 10.83
Cappy 23 GBS0 6280 23 7170 67.50 -0.05[-0.62, 052] 1247
Heterogeneity: T = 1.18, I = 83.87%. H* = 16.31 —_— 063[-1.74. 0.47]

Testof & =6 Q(3) = 25.86, p = 0.00

Overall <= -0.09[-0.73, 0.56]
Heterogeneity: 7 = 0.77, I’ = 82.61%, H = 13.53
Testof & =8, Q(7) = 46.78, p = 0.00

Test of group differences: Gp(1) =299, p=0.08

-4 -2 0 2
Random-effacts REML modal

O3S i 41 Yoo (U 53 (32 3o (BT (190 )92 (o0 o o 12 D (mollisg JoSo B puae U (o295 55 5T Y USS
SaansS 3005 @ ki a3 Wil (g9 U5 9 (PCOS) SnasS 4y

Journal of Babol University of Medical Sciences, 2025; 27: el



A OSan g (ol 15 /cn Jse (5T 90390 ooy g 32 D (yoling JaSo e 55

0l M oo |y & Widgy a8l o se (Bl igor9m o 1 D reling Sy 4 58100 Wigel pre b il o] adllas
@ 55 oS ans adllae Yoz p3 &bl ol (155 ¢ /YT B = /YE A0 lebl sgas o/ ¥) wis oad D ey oS il dayl s 5laskil
(F US5) (1722070 o+ [AA B =V/YA 720 (lgeb) 3935 = +/V0) 05 0133 JI5sine e 5 Sy S ypeo

@39 ggoome 3 bl gd o dnogs Liml ()5 (oyp lge (il 3 (25 YNE Aoy bl 9 39 03 I a8 Slilllas dlass oS ai>
(0 JS5) a5 o> (addlae G & drgi gy) )lie lages

Faost Pre SMD (Hedges's g)  Weight
Study N Mean SD N Mean SD ‘wilk 55% Cl (5]
RCT
Lerchbaum, 2021 B0 BO0 BS3 B0 BOS 813 0.01 [-0.31, 0.30] 13.39
Dastorani, 2018 20 700 310 20 770 340 0.21[-0.82, 0.40] 12.29
Dennis, 2017 24 494 432 24 443 387 0.11[-0.45, 067] 13252
Heterogeneity: T =0.00,1" =0.00%, H = 1.00 -0.02 [-0.26, 0.23]
Testof 6 = 6 Q(2)= 0.59, p= 0.74
Non-Randomize clinical trial
Maderi, 2018 30 082 062 30 039 026 B 110[ 0565 164] 1260
Irani, 2014 16 390 050 16 530 060 —— -2.47[-3.28, -1.56) 10.83
EBacanakgil, 2022 g2 105 1. 62 082 087 0.24[-0.11, D.58) 12.27
Cappy. 2016 23 BRAD B2BOD 23 1.0 Er.ab -0.05 [ -0.82, 0.5Z] 1Z.47
Cappy, 2016 27 2380 1130 27 2150 T7.50 024[-0.29, 0.76] 1284
Heferoganeity: 17 = 1.55, 1" = 95.53% H = 22.35 015[-1.28, 0.98]
Test of B = B Q(4) = 44.89, p= 0.00
Overall - -0.09[-0.73, 0.58]

Heferogeneity: T° = 0.77, 1° = 92.61%, H® = 13.53
Test of B = B Q(7)=46.79, p = 0.00

Test of group diferences: Qu(1} = 005, p=0.82

-4 2 0 2

Raraom-aintls RERL model

axdlbs £95 ool 2 (2 P90 (T (190 )92 (s0pw g 32 D (ollisg JoSo B puce 13U (o295 125 5IUT £ JSS

Standard error

-3 -2 -1 ] 1
SMD (Hedoes's g)

1 <p=st [ 5t <p=10% I - o

B s ——— Estimated {8SMD}«

P9 S 590 y98 (o0 pw g 1 D (raoling JoSe B puan il FUNNE 15405 .0 JSS

Journal of Babol University of Medical Sciences, 2025; 27: el



The Effect of Vitamin D Supplementation on Serum Levels of Anti-Mullerian Hormone/ Z. Panahi, et al q

S5 4ol g Cou

oS Glalslie adllas can (e 510,135 e 3l o dge 5T 90 p9n (soyw paw p D pualing (sla JoSo Gyan 4 ol Lt pils ddlllae golis
2 3le3,8 G355 D opeling JoSo e JLis 411y i dge (5T a50 050 (oo o el calllas s el 00 08 Siilas y50 () )2
g 4oy dlo YF B G5 55 o dge (5l isergn (935 53 zshe 2 D eling JaSo Gpae 31 o 42 45 (1Y) o)y lSen 5 DENNIS adlles
s ohlSon 5 Naderi adllas golis uizan 8l Gl @i & age (Bl Gs019n (o Tl D oling JoSo e )3 2o G331
Ol o 0sSile o 05 pasetie izmen (F+) Mo G (g B sk 4 D oeling b ooy 5l e cnse (BT isessn (oo o oS 0D
so9 o iz (YA) )San 5 ITANT Loy 55 aalllas )3 o8 Jlo 15 5 (B D slizg b o5 51 s2tie B D uelig L (65 50 0ig0y90
can i adllas slaz 5 48 Casl Jloy cpl bl GEalS gyl gine jobo 4 D sling JoSo By b Sty oyt 4 Mise (165 53 ()90 (S5
2 D bty 51 oy 3l ol s o (gpsbo 4 i oanliio D (gl JoSo e Jis 4 oy ()50 5T (150090 o )3 (5 o carllas
Ol &8 s ol e g LErChDAUM Ly (oS L (liess oyt 4 Mire 315 53 32y (1900 236 (slo)Silis plo g oy dge (51 (y90y9m
ozed g (V8) ohKan g DASIOrani Luwg ;55 adlas )3 .(Y2) 5,05 cpylee 51 g0yon paw p 6yl ine pib atin YF @t 4 D puslig
5 D by 59y 4l o2 b calply s ssalito ooy Sl g U5 e (5T ge9n o o 1> IS e (V) S 5 CapPY
o &S op Gllllas ool ot 4l JolS ysb 4y 505y 1 el ol il g ilize SISl (38 690k M )3 dge (5T Cigergn
s (B ahad (g5 ans (gl s e 1A Lled S &l Seliie guls culaidlyy Iyl

VeYe Jlo 5 cnse 5l osersn » D omeling JoSe (il g o se (5T Gigoagn b D elisg o sl gy 2 B 5 L g 5llLe
@ Lol gy 0 )l35 (ks g 1 ol 45 s objL slallie adllae i g (sloanlie adllas VA dlas 05 plosl (FY) o SKan 9 MOFIdT Lawgs
A IS b g Slallls | (S 3 03,85 eanlie cnlge (Sl osess2 9 D eling oo o ety (£3+ 5] ) ©lWllae jiiy (IS sl
allle (15 grard b p5Sde Ul (S5 idgs 03,8 (513 o stne e ) yS e dlaly (lizmen oSy 0355 ailed g e Ao Sidgucce (slapite
70 liebl 3905 /N8 100d 3 kil ke BMS]) 23,8 5155 S5 ime it |y cpdee (T (y9eyen D opeling (S pisu il slalslae
oS oyl 4y 03,8 oamlia 1y (olie gult CStunS o (e55 pydis 3939 pie b 3939 olul g (29,5 05 3T L Lol (1= A/Y (/oA b5 =+ /4
3 sl (5:S0le BMRI) 352 olyem (50 (5T (190198 (oo i Gl3EN b SitnsS (s (058 oyt 2y Miso i (65 5 D (eling JoSto B e
O9oy9n ooy ghaw Ll L (St b laesS pytiw 4 Mie (Uj 3 g (12 VA /A BNV R0 liebl dgis o /FR o
ol 4 sl ol WSS ol (S5 L(FY) (122 QY =0 /RY B —+/10 A0 lisabsl 3gas = /OF 10 5kt oy Silie BMS) 393 olyan (s g 5l
4 Moo (5 9 St b GlasS pyaks g 05 G2lge (BT ogeagn oo e 53 S lsne gl &S (6ol 4y s oamlie Lo LT > 1
a3l g SstianS b e i

OM3) 3l 031l yasls 4 do g phe Cpized g (w2058 (il i axlllas 95 o) Slalllae 3l js e jUTLe b Lo dulllas gl coglis Lol
ol slalslie Sldlbae sl S jobs 4 .l 0392 y5Sha jUTLe j3 ]IS g NATRIT g ] 1S ¢ IrANT adlllas 93 (YU (o 3kl (1 Slie
lSen o Irani adlas ;5 ol (aad ons a5,y S il (el (gg) 1 (S)p 3l ojlasl Lasli L) Lol adllae o p8b 5 cusl oS goge
Ol BB (pl iy sl )18 St (o (2055 p 400 4 Mitse (6] 09,5 25 53 asdllae (plucunl (gite 9 S5 sl 0d 3kl (550le SIS
Cuto 9 Sypr sk o 3 bl Sle M) 1Ko o NAETT adlas ;5 ol o Hl5 dne g o adllan oyl 1 lie o)Ly o 3kl
aadlloo cpl 5 5lie do )L o 3wkl (pSilo BMST )l ezl |8 SsnsS o fse58 pysis 4y Mo b U5 09,5 5 3 aalllae ol con
@lsl b g azsly o Kan g MOFIdD 30Tk 1 jmi oyo5 dnd adllan S g b olojlS addllae S5 cpils 3Tl 55 sl o I jine 5 Casta
b @l SetaS (b GMesS iyt o Moy (U5 o 9 Mine (U5 09)5 2] 53 o Lo ¢ IS gulis @y aalllan 95l 0 5l (:SSleo MBS (38
w205 odnlino Yo jxe e

gl Sllas b siolisle ()90 Slallan )3 3,5, cpl 0 ol Cilisen (slagyyliw b ol LT plogl (JUllio dass )3 (ypunnasiie duogs
Sglite WolS laazsly (1505 gyl LTk 51 on b 5L 6 5 S5 S5 LSG) o)) San s NADET 5 o San 4 1ANT adllan 93 29,5 bl ol Sl
o bosly Jdow g 4355 55 dgpde HolS G Sy g 398 05 plos] Cogluas LT (FY) o)) Kas o MOTII 50Tk 53 050 0033 )5 sine yué

Journal of Babol University of Medical Sciences, 2025; 27: el



K OKen g (s a3/ cn Jge (5T (90590 (00 o 32 D ol JoSo B puan pi

5 Logeygn e sl auih (8 olge Il (igergn o sk 2 D eling Bras U pas > il e (s30se Jolge a0 5 4,
Ol iz gl 13 Ggapsm ol (FY) 2513 51,5 cilisea Jalge 1l cow o8l (dlonzen 2155 ccndge Bl (igesgn dlox Jl e 55 sl oL
3e09% Ol Tyt L b (b st 9 o G131 ks lelge ppiman (FY) 955 0 malaid don 5 ) a daste (slasiyl B g ez 5 ¢ pmisis) <0
e g sl Sl o] 3> Sl g laeulSe Jo ol b (£0) 3,5 o 1l ()loyl candls cilises sl 2 D palizg () dizn ol o
se 51 (y9ey9m Mgy e 13l D preling 4 Wl Lis ), Sen 5 GFZEChOCINSKA Lplul (ot ol gy Cawd )3 g ols
a0 oS 13 3l gl (F5) A8 Lais o5 5V gb ko ey |y 355 0a55 0,5 Wilgiee D cypeling 5Vl (s lalé b ofylogs S (glisS 45 5
035 g5 Gl g 393l il G2al33 9 D eling (i o 98 BB Byl o amd o (s sl 430 5L 05 YV - 600k (e (o2
Camd) 0335 Woi gl (o i Jloin) wildnlge D puoling 35008 b a8 305 b aunlie p3 35,0 D ppeling (3157 Jlade a5 365 45 claigS a4 e )ls 2939
B V¥ A0 ookl 3905 VYF 2 uils Cons) Cuto (650)b s 4 ol sl (gyide Jleinl 5 (VEO B Y/ A 720 (el sgis MY 2 il
O 3 el (Son o 535 g sl (gpg)l oMo 2 50 Jolge 31 (sl ) (S0 o D pynelig 48 ol Ll iS85 Ll L(FY) azuisls (VVY
56 ki dles 5 Gilises (gl gylons 5 lgus] & Canglio (sl (glaygiSlh alas ;I Ciliseo (sloygiSh Lt 55 side . (PA) A5l Coglite 51,31
2 Wl e oS ey b 5 S5 D ety il s )3 S8 izmen (FA50+) Cul o) ST 4 603 Ceodls 2 igo Jolie 2SS Sk
@ Cons D fpoling (goyw gl 48 w00l Lt o) en g BIUM Lily ppes )3 .(0Y) stz oglisie 3,35 156 D pualing JoSo a0 ol 0950
o oso <8l )3 3l ax D yoliyg (go e golaws 45 00l jasutio izmen (OY) )5 wsSxe Cud iy 0355 4adld b D ppeliyg JuSo il
35 255 oyl 1 (OY) caul glize CYP24AL ; CYP27B14 CYP2RL DBP slas; o cilisee (a5 oy b 5Ll 5 D iyuing
il Sliios Gldllas )0 Ciglate puli jlw diej Llgs oo

lalslie Slllla Lol (BF-0) wlaslsy cplse (5l gersm 9 D opelisg oo o bloyl sy 42 (931 (slosalie wllllas aShl 3524 L
Gl 5 59 cadllas ploj o ks | el Slilllas yl sidgiome ilaizloy nge (5T ser9m gobaw 2 D sling JaSe Bpao Sl gy 4 oS
ol yuiio azin YE G azin ¥ 51 D polig JoSe Gpnn oloj cte pols jblke asdlas 13 45 (gpobo 4 i axlge ola il b o Buus’ <8,
Ol iy 00d s oS (5ol &y S i Bl e obS g0 4 D peling JaSo a1 o3l Sy o amd e Lt Sl ol
JoSo G pao Cgllas loj e i il S8 b sy Sliios 11 (0V) Cosl 035y JoSo B o £9,5 5] g ole 4 b ds 3 D ppolig s
2 &)l o Jse Sl geyem gl 1 D opelig 315,90 50 sy SNl sl (S0 (EAS €8 1 Glbail g cslio 93 D ol

0290 51 Cigersn (oo s 2 D aling JaSo s 1 gy e 5 0 plorsl Slilllas gl () 41 ol w0l adlllas g6 LU
5 5 YAY dg0i poe b pols aslllas cbidgy 43,3 )8 )y 3yg0 055 VFe 3,31 ggame b dulllan guy ¢pud| LTk adlllae p3 a8 b )3 .58 oLl
el 68 Sllllas 315 ol oS Sl dlas ) 53 005 plos] il leoglS Sllllas slas IS jsb 4 Sl ol b S e walyp o pislazel 5
S329 pae b g 32 g adlbe g5 wlal 9,8 5 5V Bpo adlllan () )3 il o (3ol 1y aldlie it b 5 3 ilo i (295 5 (sl Ul
8,8 )18 ot Dyg0 (waast g oges pize (SlB0dd oL soled 03y 5 cuwlio glaojly ML aST Ma ya ud ploul S b e p i
pie |y B ges ams oyl ol e g0 B Ve 5l eS8 3UTke 4 0 3,y lalllas Sluss a8 loul 5l el Jasme b 95 d939 liomen Ll
LBl o3 (bl P g SorgS Sl oS 35 3929 (ISl cpl g Cundls il by (ool 392

slgd (lalllas o5 i e &y g Joine 2dge ST 90s9 oy o 1 D sling JoSo e 136 il 5Tl gl ol
D celing 51350 3 (65 Gy Sl (S e s L 25 3525 ()0 5T (19098 (oo o 2 D (neling (ol 51 el (B Ly
o &l g0 51 ep9m sk 2 o b dlex jlspg)l oMl

P g gk

D)5 oo )08 s (S ple oSl (gy9ld g Claizs Cogles I dluwainy

Journal of Babol University of Medical Sciences, 2025; 27: el



The Effect of Vitamin D Supplementation on Serum Levels of Anti-Mullerian Hormone/ Z. Panahi, et al A

References

1.Holick MF. Vitamin D deficiency. N Engl J Med. 2007;357(3):266-81.

2.Vieth R. Vitamin D supplementation, 25-hydroxyvitamin D concentrations, and safety. Am J Clin Nutr.
1999;69(5):842-56.

3.Holick MF, Chen TC. Vitamin D deficiency: a worldwide problem with health consequences. Am J Clin Nutr.
2008;87(4):1080S-6S.

4.Stumpf WE. Vitamin D sites and mechanisms of action: a histochemical perspective. Reflections on the utility of
autoradiography and cytopharmacology for drug targeting. Histochem Cell Biol. 1995;104(6):417-27.

5.Dobnig H, Pilz S, Scharnagl H, Renner W, Seelhorst U, Wellnitz B, et al. Independent association of low serum 25-
hydroxyvitamin d and 1,25-dihydroxyvitamin d levels with all-cause and cardiovascular mortality. Arch Intern Med.
2008;168(12):1340-9.

6.Freedman DM, Looker AC, Chang SC, Graubard BI. Prospective study of serum vitamin D and cancer mortality in
the United States. J Natl Cancer Inst. 2007;99(21):1594-602.

7.Zittermann A, Schleithoff SS, Tenderich G, Berthold HK, Kdérfer R, Stehle P. Low vitamin D status: a contributing
factor in the pathogenesis of congestive heart failure?. J Am Coll Cardiol. 2003;41(1):105-12.

8.Mackey JD, Young P, Zimmerer R, Miles B. Vitamin D deficiency as a risk factor for breast cancer development. J
Clin Oncol. 2023;41(16 suppl):10559.

9.Lason W, Jantas D, Leskiewicz M, Regulska M, Basta-Kaim A. The Vitamin D Receptor as a Potential Target for
the Treatment of Age-Related Neurodegenerative Diseases Such as Alzheimer's and Parkinson's Diseases: A Narrative
Review. Cells. 2023;12(4):660.

10.Dovnik A, Dovnik NF. Vitamin D and Ovarian Cancer: Systematic Review of the Literature with a Focus on
Molecular Mechanisms. Cells. 2020;9(2):335.

11.Wehr E, Pilz S, Schweighofer N, Giuliani A, Kopera D, Pieber TR, et al. Association of hypovitaminosis D with
metabolic disturbances in polycystic ovary syndrome. Eur J Endocrinol. 2009;161(4):575-82.

12.Lerchbaum E, Pilz S, Trummer C, Rabe T, Schenk M, Heijboer AC, et al. Serum vitamin D levels and
hypogonadism in men. Andrology. 2014;2(5):748-54.

13.Mu Y, Cheng D, Yin TL, Yang J. Vitamin D and Polycystic Ovary Syndrome: a Narrative Review. Reprod Sci.
2021;28(8):2110-7.

14.Lerchbaum E, Rabe T. Vitamin D and female fertility. Curr Opin Obstet Gynecol. 2014;26(3):145-50.
15.Pagliardini L, Vigano' P, Molgora M, Persico P, Salonia A, Vailati SH, et al. High Prevalence of Vitamin D
Deficiency in Infertile Women Referring for Assisted Reproduction. Nutrients. 2015;7(12):9972-84.

16.Halhali A, Acker GM, Garabédian M. 1,25-Dihydroxyvitamin D3 induces in vivo the decidualization of rat
endometrial cells. J Reprod Fertil. 1991;91(1):59-64.

17.Teixeira J, Maheswaran S, Donahoe PK. Millerian inhibiting substance: an instructive developmental hormone
with diagnostic and possible therapeutic applications. Endocr Rev. 2001;22(5):657-74.

18.Durlinger AL, Kramer P, Karels B, de Jong FH, Uilenbroek JT, Grootegoed JA, et al. Control of primordial follicle
recruitment by anti-Mdllerian hormone in the mouse ovary. Endocrinology. 1999;140(12):5789-96.

Journal of Babol University of Medical Sciences, 2025; 27: el



Y OKen g (s a3/ cn Jge (5T (90590 (00 o 32 D ol JoSo B puan pi

19.Weenen C, Laven JS, Von Bergh AR, Cranfield M, Groome NP, Visser JA, et al. Anti-Millerian hormone
expression pattern in the human ovary: potential implications for initial and cyclic follicle recruitment. Mol Hum
Reprod. 2004;10(2):77-83.

20.Visser JA, Schipper I, Laven JS, Themmen AP. Anti-Millerian hormone: an ovarian reserve marker in primary
ovarian insufficiency. Nat Rev Endocrinol. 2012;8(6):331-41.

21.Matuszczak E, Hermanowicz A, Komarowska M, Debek W. Serum AMH in Physiology and Pathology of Male
Gonads. Int J Endocrinol. 2013;2013:128907.

22.Aksglaede L, Olesen IA, Carlsen E, Petersen JH, Juul A, Jargensen N. Serum concentration of anti-Mdllerian
hormone is not associated with semen quality. Andrology. 2018;6(2):286-92.

23.Aghssa MM, Tarafdari AM, Tehraninejad ES, Ezzati M, Bagheri M, Panahi Z, et al. Optimal cutoff value of basal
anti-mullerian hormone in iranian infertile women for prediction of ovarian hyper-stimulation syndrome and poor
response to stimulation. Reprod Health. 2015;12:85.

24.Treloar AE. Menstrual cyclicity and the pre-menopause. Maturitas. 1981;3(3-4):249-64.

25.Malloy PJ, Peng L, Wang J, Feldman D. Interaction of the vitamin D receptor with a vitamin D response element
in the Mullerian-inhibiting substance (MIS) promoter: regulation of MIS expression by calcitriol in prostate cancer
cells. Endocrinology. 2009;150(4):1580-7.

26.Merhi Z, Doswell A, Krebs K, Cipolla M. Vitamin D alters genes involved in follicular development and
steroidogenesis in human cumulus granulosa cells. J Clin Endocrinol Metab. 2014;99(6):E1137-45.

27.Kinuta K, Tanaka H, Moriwake T, Aya K, Kato S, Seino Y. Vitamin D is an important factor in estrogen
biosynthesis of both female and male gonads. Endocrinology. 2000;141(4):1317-24.

28.Tehrani HG, Mostajeran F, Shahsavari S. The effect of calcium and vitamin D supplementation on menstrual cycle,
body mass index and hyperandrogenism state of women with poly cystic ovarian syndrome. J Res Med Sci.
2014;19(9):875-80.

29.Firouzabadi Rd, Aflatoonian A, Modarresi S, Sekhavat L, MohammadTaheri S. Therapeutic effects of calcium &
vitamin D supplementation in women with PCOS. Complement Ther Clin Pract. 2012;18(2):85-8.

30.Butts SF, Seifer DB, Koelper N, Senapati S, Sammel MD, Hoofnagle AN, et al. Vitamin D Deficiency Is Associated
With Poor Ovarian Stimulation Outcome in PCOS but Not Unexplained Infertility. J Clin Endocrinol Metab.
2019;104(2):369-78.

31.Berry S, Seidler K, Neil J. Vitamin D deficiency and female infertility: A mechanism review examining the role of
vitamin D in ovulatory dysfunction as a symptom of polycystic ovary syndrome. J Reprod Immunol. 2022;151:103633.
32.Szymczak-Pajor I, Sliwinska A. Analysis of Association between Vitamin D Deficiency and Insulin Resistance.
Nutrients. 2019;11(4):794.

33.Bacanakgil BH, ilhan G, Ohanoglu K. Effects of vitamin D supplementation on ovarian reserve markers in infertile
women with diminished ovarian reserve. Medicine (Baltimore). 2022;101(6):28796.

34.Aramesh S, Alifarja T, Jannesar R, Ghaffari P, Vanda R, Bazarganipour F. Does vitamin D supplementation
improve ovarian reserve in women with diminished ovarian reserve and vitamin D deficiency: a before-and-after
intervention study. BMC Endocr Disord. 2021;21(1):126.

Journal of Babol University of Medical Sciences, 2025; 27: el



The Effect of Vitamin D Supplementation on Serum Levels of Anti-Mullerian Hormone/ Z. Panahi, et al WY

35.Cappy H, Giacobini P, Pigny P, Bruyneel A, Leroy-Billiard M, Dewailly D, et al. Low vitamin D3 and high anti-
Miillerian hormone serum levels in the polycystic ovary syndrome (PCOS): Is there a link?. Ann Endocrinol (Paris).
2016;77(5):593-9.

36.Dastorani M, Aghadavod E, Mirhosseini N, Foroozanfard F, Zadeh Modarres S, Amiri Siavashani M, et al. The
effects of vitamin D supplementation on metabolic profiles and gene expression of insulin and lipid metabolism in
infertile polycystic ovary syndrome candidates for in vitro fertilization. Reprod Biol Endocrinol. 2018;16(1):94.
37.Dennis NA, Houghton LA, Pankhurst MW, Harper MJ, McLennan IS. Acute Supplementation with High Dose
Vitamin D3 Increases Serum Anti-Millerian Hormone in Young Women. Nutrients. 2017;9(7):719.

38.Irani M, Minkoff H, Seifer DB, Merhi Z. Vitamin D increases serum levels of the soluble receptor for advanced
glycation end products in women with PCOS. J Clin Endocrinol Metab. 2014;99(5):E886-90.

39.Lerchbaum E, Theiler-Schwetz V, Kollmann M, Wélfler M, Pilz S, Obermayer-Pietsch B, et al. Effects of Vitamin
D Supplementation on Surrogate Markers of Fertility in PCOS Women: A Randomized Controlled Trial. Nutrients.
2021;13(2):547.

40.Naderi Z, Kashanian M, Chenari L, Sheikhansari N. Evaluating the effects of administration of 25-hydroxyvitamin
D supplement on serum anti-mullerian hormone (AMH) levels in infertile women. Gynecol Endocrinol.
2018;34(5):409-12.

41.Moridi I, Chen A, Tal O, Tal R. The Association between Vitamin D and Anti-Millerian Hormone: A Systematic
Review and Meta-Analysis. Nutrients. 2020;12(6):1567.

42.di Clemente N, Racine C, Pierre A, Taieb J. Anti-Mdllerian Hormone in Female Reproduction. Endocr Rev.
2021;42(6):753-82.

43.Schafer AJ, Goodfellow PN. Sex determination in humans. Bioessays. 1996;18(12):955-63.

44 Parikh R, Parikh S, Hemi R, Elkoshi N, Gepner Y, Levy C, et al. Seasonal AMH variability implies a positive effect
of UV exposure on the deterioration of ovarian follicles. Steroids. 2023;200:109307.

45.Panahi Z, Ghalandarpoor-Attar SN, Shabani A, Shariat M ,Ghotbizadeh F, Hantoushzadeh S, et al. Maternal vitamin
D concentration in mid-pregnancy and its Effect on fetal thymus size: A report from a tertiary center in Iran. J Obstet
Gynecol Cancer Res. 2022;7(6):536-42.

46.Grzechocinska B, Dabrowski FA, Cyganek A, Wielgos M. The role of vitamin D in impaired fertility treatment.
Neuro Endocrinol Lett. 2013;34(8):756-62.

47.Chu J, Gallos I, Tobias A, Tan B, Eapen A, Coomarasamy A. Vitamin D and assisted reproductive treatment
outcome: a systematic review and meta-analysis. Hum Reprod. 2018;33(1):65-80.

48.Pilz S, Zittermann A, Obeid R, Hahn A, Pludowski P, Trummer C, et al. The Role of Vitamin D in Fertility and
during Pregnancy and Lactation: A Review of Clinical Data. Int J Environ Res Public Health. 2018;15(10):2241.
49.Heshmati J, Omani-Samani R, Vesali S, Maroufizadeh S, Rezaeinejad M, Razavi M, et al. The Effects of
Supplementation with Chromium on Insulin Resistance Indices in Women with Polycystic Ovarian Syndrome: A
Systematic Review and Meta-Analysis of Randomized Clinical Trials. Horm Metab Res. 2018;50(3):193-200.
50.Heshmati J, Farsi F, Yosaee S, Razavi M, Rezaeinejad M, Karimie E, et al. The Effects of Probiotics or Synbiotics
Supplementation in Women with Polycystic Ovarian Syndrome: a Systematic Review and Meta-Analysis of
Randomized Clinical Trials. Probiotics Antimicrob Proteins. 2019;11(4):1236-47.

Journal of Babol University of Medical Sciences, 2025; 27: el



k2 OKen g (s a3/ cn Jge (5T (90590 (00 o 32 D ol JoSo B puan pi

51.Vimaleswaran KS. GeNulne (gene-nutrient interactions) Collaboration: towards implementing multi-ethnic
population-based nutrigenetic studies of vitamin Bi2 and D deficiencies and metabolic diseases. Proc Nutr Soc.
2021;80(4):435-45.

52.Blum M, Dallal GE, Dawson-Hughes B. Body size and serum 25 hydroxy vitamin D response to oral supplements
in healthy older adults. J Am Coll Nutr. 2008;27(2):274-9.

53.Ammar M, Heni S, Tira MS, Khalij Y, Hamdouni H, Amor D, et al. Variability in response to vitamin D
supplementation according to vitamin D metabolism related gene polymorphisms in healthy adults. Eur J Clin Nutr.
2023;77(2):189-94.

54.Bakeer E, Radwan R, El Mandoury A, El Rahman AA, Gad M, El Maksoud SA. Anti-Miillerian Hormone as a
Diagnostic Marker in Egyptian Infertile Polycystic Ovary Syndrome Females: Correlations with Vitamin D, Total
Testosterone, Dyslipidemia and Anthropometric Parameters. J Med Biochem. 2018;37(4):448-55.

55.Arslan E, Gorkem U, Togrul C. Is There a Relationship Between Vitamin D Deficiency Status and PCOS in Infertile
Women?. Geburtshilfe Frauenheilkd. 2019;79(7):723-30.

56.Neville G, Martyn F, Kilbane M, O'Riordan M, Wingfield M, McKenna M, et al. Vitamin D status and fertility
outcomes during winter among couples undergoing in vitro fertilization/intracytoplasmic sperm injection. Int J
Gynaecol Obstet. 2016;135(2):172-6.

57.Zhao S, Gardner K, Taylor W, Marks E, Goodson N. Vitamin D assessment in primary care: changing patterns of
testing. London J Prim Care (Abingdon). 2015;7(2):15-22.

Journal of Babol University of Medical Sciences, 2025; 27: el


http://www.tcpdf.org

