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Study of Serum 25-OH-VD, DBP, SIRT1 in Relation to Sex Hormones
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ABSTRACT Objective: To investigate the relationship between serum 25-hydroxy vitamin D (25-OH-VD), dibutyl phthalate (DBP),
silent information regulator factor 2-related enzyme 1 (SIRT1) and sex hormones and oxidative stress in patients with premature ovarian
insufficiency (POI). Methods: A total of 97 POI patients (POI group) who were admitted to the Department of Obstetrics and
Gynecology, Affiliated Hospital of Panzhihua University from January 2019 to December 2020 were selected, and 54 healthy women
(control group) were selected during the same period. Serum sex hormones [follicle stimulating hormone (FSH), luteinizing hormone
(LH), estradiol (E2), anti-Miillerian hormone (AMH)], oxidative stress [superoxide dismutase (SOD), glutathione peroxidase (GSH-Px),
malondialdehyde (MDA)], 25-OH-VD, DBP, SIRT1 levels were measured in both groups. Pearson/Spearman correlation coefficients
were used to analyze the correlation between serum 25-OH-VD, DBP and SIRT1 and sex hormones and oxidative stress indicators in POI
patients, and Logistic regression was used to analyze the relationship between serum 25-OH-VD, DBP and SIRT1 and POI. Results: The
levels of FSH, LH, MDA and DBP in the POI group were higher than those in the control group, and the levels of E2, AMH, SOD,
GSH-Px, 25-OH-VD and SIRT1 were lower than those in the control group (P<0.05). Pearson/Spearman correlation coefficients showed
that serum 25-OH-VD and SIRT1 were negatively correlated with FSH, LH and MDA and positively correlated with E,, AMH, SOD and
GSH-Px in POI patients (P<0.05). serum DBP was positively correlated with FSH, LH and MDA and negatively correlated with E2,
AMH, SOD and GSH-Px (P<0.05). Logistic regression analysis showed that after adjusting for confounders, 25-OH-VD (OR =0.825,
95%CI: 0.741~0.919) and SIRT1 (OR=0.872,95%CI: 0.810~0.938) were independent protective factors for the occurrence of POI,
and DBP (OR=1.173, 95%CI: 1.074~1.282) was an independent risk factor (P<0.05). Conclusion: Serum 25-OH-VD and SIRT1 levels
are downregulated and DBP levels are upregulated in patients with POI, which are associated with sex hormones and oxidative stress and
may be predictors of POL.
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L% PRGN B Y fE AN 4 (premature ovarian insufficiency,
POD) 24 Ms L B SR B iR LR G, MU SRR L AR E
RET T 7™ B s e R O BRI AR FRAAERRD 2. POLJRIRI A J2 24,
RAFHLEN A e A I, I AR AU R A0 6T B BL D RE Y 52
Wl A T BT A (AL EARBLENA A R R 4i4E & D(vi-
tamin D, VD) EAUANLT AR Z —, S5 RRE R b
PACHEL A AL — RYR LT R ez VD SR
PR L 25- I 4EHE D (25-hydroxy vitamin D,25-OH-VD)
BN VD FEAATE A, TSRS, VD BefE i oY
R FEREE AR, X A 1E 5 O ST RE AN AT A0, &%
“FIR T (dibutyl phthalate, DBP) J&: 3k [l & UL iy — 2981k
3, FCHE AT S50 A S 0L AN A I e, [) AR
FL R DBP i BT P Sl MER R 70 , 1T 50 B SLA QI
ULERAE BJESY A F 2 #H5CHE 1 (silent information regulator fac-
tor 2-related enzyme 1, SIRT1) f&—Fh £ o8 40 42 1) T AU 2H 25
2 CBALEE , 7 AL R h VR E A B2 RE EAREFSE A
L, SIRT1 A2 5O & B LN 20 O, Hal,
25-OH-VD.DBP.SIRT1 5 POI fY K i B = B se i, Amf
F il ST I 25-OH-VD .DBP . SIRT1 5 POI SR & PEi & Hl
FALNISC R, LU POT iR $ 2 7%
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1.1 —fE&ER

PEHL 2019 4F 1 H ~2020 4F 12 H B 67 B bl I8 B b i
PERHIA Y 97 1] POT %4 POLZH . N ARRME: OFF A (%
PRI I REA 2 I RIZYT b B & GO IS iR - (1) 47
% <40 % (2) AGT ZBE2EL ANAL E; ) EL 2K
1fiL 75 LAl BP9 ) . (follicle stimulating hormone , FSH) > 25
U/L([u] >4 J&) ; @WIRHZ ; @4 18~39 % ;@3 A
JEANEIEEFE A Hebrbritk : O iR RiFLE a4 ; @ik 6
A A WA F A ERIAIT L WA TN AN B LS
@FFEYIRA IVEVIBRARF AL ; ©FIFCHE MR ;©
GBI A B RREMERR ; ORI 2 R G E ; @I R R
4 @M ; @4k &1k POL, 53 BEERIRIIY) 54 & KK fd e &
PE Xt BRLH . ASHIFST 28 1 eAS P2 B3 £t
1.2 ik

WA 2B 25 8 h S IS /RERIKIL 6 mL, POI 41 1fiL
WA AR 5 H 2 R0, X HER WA AE F 2 300 14 L T B
WICAHSR IS 1~5 &) MBFEA , EAEA IS F 4000 r/min
B0 10 min, 43 B IMIEGEFET -80°CUkAE . “RHY [C MOD-
ULAR E170 4 [ 8l B Ak 2% & S 528 3 (3000 5 1f 3% FSH. 2
P& A= j & (luteinizing hormone , LH) | M — % (estradiol , E2) . $T
%8 % (anti-MU  llerian hormone , AMH) /K-, R JH L (7
(P2 E s AEYRHEA BT, 45 : 11308.10055.11274) &l
L7 #E 2 AL B IR AL i (superoxide dismutase, SOD) (4Bt H Ik
FALWIEE (glutathione peroxidase, GSH-Px) . N ¥ (malondi-
aldehyde, MDA) , fff I 628 W BiF 5 (0% A BB A FRA
H], 95 1 ZC-35898 . ZC-32621) #&:iMl IfiL 7 25-OH-VD SIRT1 /K

F, ERCEAR GRS (LEF ARG RAR, 5
RNC95008) £ fiL 75 DBP 7K.
1.3 IR ER

SRR UIP T AR SUNE S e N N NN [y Qe IR KR N
PEBFE AR S AR R B8 AR 7K P AL 25-OH-VD . DBP.
SIRT1 7K, LA 2 — oo} IR AR AR A b A
25-OH-VD.DBP.SIRT1 7K.
14 Git=ZEa0H

W SPSS28.0 Gidl 2= 4k THE FERZ S-W K i, IEFS
O3 LA FRA 0 K RS /AT LA M(Pas, Prs) 88 F1 U K235
Pearson/Spearman #H % 2 £ 43 #f POI i # Il 7& 25-OH-VD.
DBP.SIRT1 5P . S LRI F5 WAH M ; Logistic 7114
M POT &4 BREIR I 25 P<0.05 A2 TH G4 3,

2 R

2.1 WA—MRER L EMERER . SL ISR 25-0H-VD,
DBP.SIRT1 7KFLb 8

POI 41 FSH.LH MDA .DBP /K- F %} F 2 ,E2 .AMH
SOD.GSH-Px.25-OH-VD . SIRT1 /KA T X HEZH (P<<0.05) 5
PIALAEHS . PRBTIRE 5L . WIARES LU RSt 2 5 (P>
0.05). W#1,
2.2 POI B#Mi% 25-OH-VD .DBP.SIRT1 54i#E EHXEH
Ei-to:okiEE S

Pearson/Spearman AH O¢ & % W 78 ,POI & # Il ¥4
25-OH-VD.SIRT1 5 FSH.LH.MDA £ fi#5&, 5 E2.AMH.
SOD.GSH-Px £ IF /156 (P<<0.05); IfiL7% DBP 5 FSH.LH,
MDA £I1EM, 5 E2.AMH.SOD.GSH-Px £ /il (P<
0.05) . W2,
2.3 Logistic EYA9# POI & £ KM E =

BHEBE R 2 AL IR EEE (o AR =0.10, o Ak =0.
05) , AZRBFFT BRI EEAR , DL POT & A 1 A R AR e, A 1=
S, 0= 15, AN[E AOEEY RS 25 550 QAR IHFE Logistic [Pl JTAR
50 AR RO RIS R R A (3R D) P<<0.10 M48H5 /
L AEEER AR R 10 MERR . 45 R, R
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3 iR

POI #5 27 40 A LAY B SE 0 BEDR , LA & 53% .
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Table 1 Comparison of general data, sex hormone indexes, oxidative stress indexes and 25-OH-VD, DBP and SIRT1 levels between the two groups

Projects POI group(n=97) Control group(n=44) /7 P
Agelyear, M(P»s,P;s)] 34.00(28.50,38.00) 32.00(25.00,38.00) 1.247 0.213
Body mass index[kg/m?, M(Ps Pss)] 21.00(20.00,22.00) 22.00(19.75,23.00) 1.071 0.284
Menarche age[year, M(P»s,P;s) 13.00(12.00,14.00) 13.00(12.00,14.00) 1.194 0.232
FSH[U/L, M(P>,P;5)] 75.87(55.94,92.47) 6.59(4.23,7.88) 10.168 <<0.001
LH[U/L, M(P>,P;5)] 41.27(30.69,50.77) 4.07(3.49,4.70) 10.168 <<0.001
E2[pmol/L, M(P»s,P;s)] 56.92(42.83,75.59) 151.50(85.66,287.98) 8.256 <0.001
AMH[ng/mL, M(P»s,Ps)) 0.02(0.01,0.04) 4.89(2.20,6.25) 10.250 <0.001
SOD(U/mL,xs ) 73.87+£15.74 85.64+12.18 5.244 <<0.001
GSH-Px(U/mL s ) 92.78+11.63 113.38+18.22 9.809 <<0.001
MDA (pmol/L, xs) 7.08+2.10 5.14+1.61 6.328 <<0.001
25-OH-VD(ng/mL, x:s) 28.90+5.00 37.28+5.07 9.809 <<0.001
DBP(ng/mL, xs) 16.54+4.92 12.39+3.11 6.341 <<0.001
SIRTI(ng/mL, xzs) 9.85+2.11 14.78+3.05 10.536 <0.001
% 2 POI g 7% 25-OH-VD.DBP . SIRT1 548K . Sk R Bia A8 K4
Table 2 Correlation of serum 25-OH-VD, DBP, SIRT1 with sex hormones and oxidative stress indicators in patients with POI
25-OH-VD DBP SIRT1
Indexes
r P P r P
FSH* -0.496 <<0.001 0.480 <<0.001 -0.395 <<0.001
LH* -0.371 <0.001 0.340 <0.001 -0.387 <0.001
E2* 0.462 <0.001 -0.488 <0.001 0.434 <0.001
AMH* 0.281 0.002 -0.393 <0.001 0.324 0.001
SOD 0.419 <0.001 -0.405 <<0.001 0.511 <<0.001
GSH-Px 0.464 <0.001 -0.389 <0.001 0.482 <0.001
MDA -0.404 <<0.001 0.391 <<0.001 -0.530 <<0.001
Note: * is Spearman correlation analysis.
< 3 KIAEM Logistic BJFZ R
Table 3 Unadjusted logistic regression results
Indicators/factors Assignment B Se Wald * P OR OR 95% confidence
interval
FSH Continuous value 0.099 0.039 6.392 0.011 1.104 1.023~1.192
LH Continuous value 0.137 0.037 13.693 0.000 1.147 1.067~1.233
AMH Continuous value -0.207 0.056 13.448 0.000 0.813 0.728~0.908
MDA Continuous value 0.297 0.083 12.807 0.000 1.346 1.144~1.584
25-OH-VD  Continuous value -0.060 0.017 12.295 0.000 0.942 0.911~0.974
DBP Continuous value 0.080 0.029 7.787 0.005 1.083 1.024~1.146
SIRT1 Continuous value -0.123 0.034 12.763 0.000 0.884 0.827~0.946

FSH.LH.E2 /&% WA PR 5 br , Horb FSH nl {2 4 5P iy
KB M, FSH /KT 55 S e 5P i 2% ol B0 1o 2D,
HLONBEISGE s LH v 5035 O 554300 Mk 350 2% 66 O 900 A, LHL T+

ViR B

S WGP S I RE G, 5 0 B A R HED 5 E2 7KV ARG 1 I
PR T B s AMIH B SR/INGRYEL MR Y — PR, RSP BE ) 2
S B SR P9 B K, AMH (R0 I B S fif £ L> . POT AR
PGP ELDREIGE , B8 FSHLH T+, E2 AMH F#fi™, x5



REYES#E biomed.cnjournals.com Progress in Modern Biomedicine Vol22 NO.14 JUL.2022

<2799 -

R 4 AR Logistic B34 R

Table 4 Adjusted logistic regression results

Indicators / OR 95% confidence
Assignment B Se Wald ? P OR )
factors interval
25-OH-VD Continuous value -0.192 0.055 12.290 0.000 0.825 0.741~0.919
DBP Continuous value 0.160 0.045 12.562 0.000 1.173 1.074~1.282
SIRTI Continuous value -0.137 0.037 13.399 0.000 0.872 0.810~0.938

AWFFEEER B FARRUR RN A S PR E I S A ELAs
6] TA AL — RS, R I A ALFE b5 MDA TH ¥ T, ST
fEFEHR SOD GSH-Px {GPEREAR, ioh 82 )™ AR % P S RE X 240 i
PR R ] . ITARRTSEERI , A T RE 2 DR R
B MBS AY " IR PEAmE ", RS ATE PR ST RR
e AT B IR 5 AT R R R R 1, A
O S5 P SR A 107 B A B SRR , H RS A U 5 B
1 Kelch £ ECH SCHRHE [ 1/ #% K7 E2 A BZIP #HOCH ¥ 2
(Kelch like ECH associated protein 1/ nuclear factor E2 like BZIP
transcription factor 2, KEAP1/NRF2) .c-Jun Z 3 A v Ll .p53 .
AMP S0 25 P10 / L3k R A A R AR AR

VD & —FIRETELEAE R X AR d 2 2 MU
FHRiR T S5 571 , B2 VD A] e BT S P &
AL ITARRISE R VD TE T RN R, S ST L
PERYAEFHINREN S, Kinuta SE09S250 % I, SR VD JE A 0 i
INEF IS BV A 5 S ADURI A 1 TR S A ol PR At
PN W n] B I BRI A o 3 SRR R, AT
VD AR M /N BRI ) AR K O Bl BRI 25 FE
20 RIS AR TS, X BERF TR IIXT VD G O (R R A
ARWRAEH . 25-OH-VD & VD 7E AR I FZAFAEE X,
WK HAZ 5556 Z R0 R 205000, RRELSE S VD #7175
Bl ARBFFEAER 7R, POL AL 25-OH-VD 7KF-B LA, 5
FSH 2 5A10¢, 5 E2.AMH 2IEAE, & PO KA RIS A
=, UM VD k=225 POl k4. ZpHr2 VD fE HHEAEH TR
RE2H L FIRURL AR , AR DR AR RIS, VD B2 K B
G FSCEA, 540 PO KU, ABFFES5 A A R , POL L Il
1 25-OH-VD 5 MDA 2 A%, 5 SOD.GSH-Px B,
TEZFEINFI DI REREAHITTE T, 40 FE VD B vl b s 4 4 g
H RN, MR B F I REN. 53— ISR & I, VD Akl
1 R R A AL B B D S R0 I O D RE., B SRR 2
2 O 5 = B RN, LD AR B BRI AE K R DR
FNHR /IS I LD RETE 3 , P A HEN VD B2 7T REIA i@
WA S S POL KA .

DBP J&—F)" {2 HI T8RS Tl A 7 4R — R , 3
3 T B i e BU AR 2, ARAE T o DBP
Tk TALATE, AT RN LA 8 H 1 AR5 ™, DBP
PRI AR IR R P 23 W8 T4 , I RHC X A= Bl R 45 114
PAFMZBN 2T, R8N , DBP F2XT MR 4 £
GAETES A , DBP B REJIE S0 & i CHE R, BBk
KA T RS2 ALER SRR, EAEESE K B, DBP 265 14 g 3K
RIS P, S O e BN, AR A R, POT A1

DBP /K VB R TH , 5 FSH 2 1EADE, 5 E2 AMH & FA ¢,

J& POI R/EMFERI 2 i DBP 25 POL &4 #54 Hik i

¥ DBP X BT e 52, DBP HL4&) iz 1 40 M 3 | GEiE

1A KEAP1/NRF2 3@ BT 8 AL A 2 B I OS2

A AN 22 ARBFSESE R s, POLEF M7 DBP

15 SOD.GSH-Px A3, 5 MDA 2 IEAI, Ui DBP 7 fg

T AN S 5 POL KL . AT 5 DBP REE 1o 41

KEAP1/NRF2 il # i3 5T 8 A6 56 PR e 5, 3 B001 ST 40 a4

AR O A 1A DGR,

FEABEFE WS S5 META A s shid 2, 2BtE
7 2 15 R O A T ) B e A b i R R A AR P,
SIRT1 #E oy 2 25 CWEALEE , AEid i 25 S AL BRI/ FI Y
e SR SN A 3T B Y AW IS Sl VAN E R ALV & U
el SIRT1 JLTTERTA 44U P A 05, 012 5 Z R A iy
A BRI SIRTL Bk ] A KR B2, AEEREE
H SIRT1 ™2 3K T G ER AN ANURL AN AR, REIE - s I 46 B
TOAE RGN BRI A B FUSART, T SIRT1 BRI ICK S84 F
TIREBR , T B M & e, TS5 R R, POT 21 1ML i
SIRT1 K TVHIRFRAT, 5 FSH RHAAHX, 5 E2.AMH S 1EH
K, It POLRAER R AR, U] SIRT1 25 POL KA. 7047
J& SIRT1 HI%S 5K , SIRT1 /KF-FAAR S 8000 5 0 e Uk
B, B POI KU . BTN U SIRT1 B — N HZ I fE,
SIRT1 AEi#iT KEAPI/NRF2 ¥ [HF -kB .NADPH A fLiF5 £
AT A0 ) AR B AR T 45 R s, POT AR 1L
1% SIRT1 5 SOD.GSH-Px ARG, 5 MDA S HAHX, BEH]
SIRT1 7K V-t 5 i 18 1 70 8 AL W R AR POT XUES: , 73 BT 5
SIRT1 REif i Z AR R IEHUEAAE, R BRSIIREA .
ITHIBEFEALAE T, PO 3 BF SLURL R g v SIRT Ji5 R A5
LT N R T kst O E =R R AR 1 P

2% LTk, POI H8 4 IfL 7% 25-OH-VD . SIRT1 /KF T i,
DBP /K- L, 5 PR AR G, W] RERCA PO FY 4
BTN R, ARG 2 O KA i — P UESE, IR A
5% 25-OH-VD.DBP.SIRT1 5 POI f#Ll .
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