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WE: A SCEHSE 124 L4842 D AR IR, AEAA MK H 1 1,25— —F2 34 2E 2 D3 (1,25(0H)2D3) .
25— 24k % D3 (25(0H)D3) . & ItE (Mg. Fe. Zn. Cu) FIfifl§ (TC. TG. LDL-C. HDL-C) HJ/KF;
ARISCERTYEE R D EIeER . MBI R, 45588 1. SHEEF 1 25(0H)D3. BMI f54A TG K7k
P e ki, M HDL-C KPR MR, 2R EF (P<0.01. P=0.026. P<<0.001. P<<0.001) . FiHEEK
1,25(0H)2D3 /Kt mr, PTH B MEAK, (LSt 2£R (P>0.05) . BHEEEM Mg, Zn. Fe IR L
P, A Giit 2 7+ (P<<0.001.P=0.01,P=0.014), 1 Z P () Cu B m, (B G v 2 7 (P>0.05) . 2. 1,25(0H)2D3
5 Fe 2IEMHE (r=0.267, P<<0.05) . Fe 5 Mg. Zn #BEIEAMHE (r=0.321, P<<0.001; r=0.341, P<<0.001) .
1,25(0H)2D3/25(0OH)D3 5 TC. TG. LDL-C # 2K (P<<0.05) , 1fi5 HDL-C JEAHKM: (P>0.05) . Hik
BEN Fe 5 TG fiMXM (r=-0.377, P=0.033) , LMHEH Fe SMAETLHEAIE (P>0.05) ; LHEEZM Zn
5 TC. TG £ IEM% (r=0.238, P=0.022; r=0.255, P=0.014) , i B zn 51Mfg. Mg F1 Cu 51 fig 2 [A] %K
BT EARRNME (P>0.05) o 4516 LAMEFM4ELER D3 MME IR B EEK, LEEEREN Y
AR D NIRRT TR, A R AE T BMI RO, 2. 484K D EITTER. MR AAH B0 .
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Gender Differences in Trace Element and Lipid
Levels in Patients with Vitamin D Deficiency or
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Abstract: A total of 124 adults with vitamin D deficiency or deficiency were recruited to investigate the plasma levels of
1, 25-dihydroxyvitamin D3 (1,25(0H)2D3), 25-hydroxyvitamin D3 (25(0OH)D3), trace elements (Mg, Fe, Zn, Cu) and
blood lipids (TC, TG, LDL-C, HDL-C). This article also explores the relationship among vitamin D, trace elements, and
blood lipids. Results: 1. The 25(OH)D3, BMI and TG levels of male patients were higher than those of female patients,
while the HDL-C levels were lower, with significant differences (P < 0.01, P=0.026, P < 0.001, P < 0.001). The level of
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1,25(0OH)2D3 in male patients was higher than that in female patients, and the PTH was lower, but there was no
statistical difference (P> 0.05). The concentrations of Mg, Zn and Fe in male patients were higher than those in female
patients, with statistical differences (P<0.001, P=0.01, P=0.014), while Cu in female patients was higher, but no
statistical difference (P > 0.05). 2. 1,25(0OH)2D3 was positively correlated with Fe (r=0.267, P < 0.05). Fe was positively
correlated with Mg and Zn (r=0.321, P < 0.001; r=0.341, P<0.001). 1,25(0OH)2D3/25(0H)D3 was negatively correlated
with TC, TG and LDL-C (P<0.05), but had no correlation with HDL-C (P > 0.05). There was a negative correlation
between Fe and TG in male patients (r= -0.377, P=0.033), but no significant correlation between Fe and blood lipid in
female patients (P > 0.05). Zn was positively correlated with TC and TG in female patients (r=0.238, P=0.022; r=0.255,
P=0.014), and there was no significant correlation between Zn and blood lipid, Mg and Cu (P >0.05). Conclusions: 1.
The vitamin D3 and trace elements of female patients are lower than those of male patients, so they need to supplement
vitamin D and trace elements more, while male patients need to pay more attention to the management of BMI and blood
lipid. 2. The interaction between vitamin D, trace elements and blood lipid.

Keywords: 1,25(0H)2D3; 25(0OH)D3; Race Elements; Blood Lipids
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YA D3 NERIKIMLIG , 56 5 200 JHE AN I e 22
b B 43 AT R, 25— $24E4: K D3 (25-hydroxyvitamin
D3, 25(0H)D3) Al 125— — 344 % D3 (1,
25-dihydroxyvitamin D3, 1,25(0H)2D3) [1]. 4k’E & D
Mg ETRILFE AW ERKMEE[2]. 4R
D A Es B, i E TR AR, W
£ (Magnesium, Mg) . &k Clron, Fe) . fifi (selenium,
Se) . & (Zinc, Zn) FI4fl (Copper, Cu) [3]. it
BEIUR MWL R D SR 1 Mg Be% 52 DBP.
25(0OH)D A1 1,25(0H)2D & A 43R [4] -

B IAE « JEHORE . A48 A AE 25 e R 3
MR L i S 4B 5 D =, fEf@ R LE
RILIMLIE 25(0H)D F i1 -5 LI 1K % B g d I [ 5

(Low-density lipoprotein cholesterol, LDL-C) P&k
[IAELET 2 A DG, SEBRIERT 1,25(0H)2D3 Al A
[iil i (Total cholesterol, TC) X [BIAF1ER & [ v HI i[5,
6]. HHEMLHLZLATH LA TR R D JGRe aE
Ji 5 R ARPUR FEAK LDL-C [7]. WEHREHE T 6 DAM
#eb % D JaH M =mE (Triglyceride, TG) A1 LDL-C
BTN FE[8]. REAE AINER Fe 2338 A fg 107 Ak ik,
i TG MERANARNIANE], MiE%kED. MiER
A DRE S T G 7 2 18] e A% AH B4 FH [10];

BRI, 4843 D. fEIiER. M A4
Hgom, REHAZR D ST RS, Hi
BRI S ER4EA R D RANMETTR —H
[F] KR
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2 IR 5T

2.1 BrFEX &

NI 3 I3 R 25(0H)D3<<30ng/ml, SE#4 1K)
VN 18~40 % . FBrbriE: MERFIIRSE D)
Re A B, AMEMINERRE ., AR S
Y2 D W s F T RS R R

2.2 MABERITIE

25(0H)D3. 1,25(0H)2D3 K FH i AH 4 1 — 53 Bk
WG, HRSZ AR Z (Parathyroid, PTH) KAk
HROGERI; Ca?t. Mg. Zn. Cu. Fe K&l 73 MR
T T, P ORI TN B IR K AN ks TG
TC K HEAEHERMN, HLD-C. LDL-C %M HiER
I

3 4R

3.1 44K D. WMEITER. MARKIES
Z R

1 rl 0L, SR S Lt R e, P
MZEF LRI FE N (P>0.05) .

SR 25(0H)D3 Wi otk . Ca® i otk
%, BEHSGi¥2E% (P<0.01, P=0.03) ; BHKL&
PEA ¥ ) 1,25(0H)2D3 /K ATEAR Y PTH /K, {H
ZsBTgt R L (P>0.05) .



Bk EE R BMIIEE TG /KPR et m, BA
il 2R (P=0.026. P<<0.001) , 1fij HDL-C /K45

[ 220 9

I 2023, 2(3): 91-97

93

BEEEN Mg Zn. Fe IRFEEL AR, HHS
2% & X (P<<0.001, P=0.01. P=0.014) , Tfi &M

AR, BEEREEZER (P<0.001) , B TC. LDL-C  Cu®im, HESGiH %% (P>0.05) .
Btk HERYLESIEE L (P>0.05) .
P 1 SR T4 S TR T
BiH B i t & ]
N 32 92 - -
Age (%) 25.7543.35 25.3542.53 0.503 0.479
BMI $5%k (kg/mz) 22.1543.14 20.7742.26 5.291 0.026
25(0OH)D3 (ng/mL) 15.9944.94 11.6844.09 4.85 <0.001
1,25(0H)2D3 (pg/mL) 45,55415.99 41.39424.68 0.889 0.376
PTH (pg/mL) 36.58423.85 42.29423.79 -1.169 0.245
Ca?* (mmol/L) 1.4040.10 1.4740.12 -3.075 0.003
P (mmol/L) 1.2340.23 1.2940.21 -1.388 0.168
TP (g/L) 75.3844.03 76.2944.34 -1.037 0.302
ALB (ng/mL) 48.4742.57 47.3642.90 1.925 0.057
TG (mmol/L) 1.3640.67 0.9340.40 4.347 <0.001
TC (mmol/L) 4,2340.98 4.1840.97 -0.581 0.561
HLD-C (mmol/L) 1.0040.23 1.3040.36 -4.483 <<0.001
LDL-C (mmol/L) 2.7640.83 2.5040.76 1.685 0.095
Mg (mmol/L) 1.5540.15 1.4540.12 3.871 <<0.001
Zn Cumol/L> 87.0248.71 82.3649.20 2.499 0.014
Fe (mmol/L) 8.684).62 8.2940.57 3.275 0.001
Cu Cumol/L) 13.25#2.36 13.69+42.57 -0.845 0.400
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KVE: #:P<0.05, ##:P<0.001, ###:P<<0.001

http://www.medresfront.com



94 X 55 4B D ARREFE IR TCE A MR K

3.2 AR D, WMEITK. MASZAIKIAHE
RIHr
3.2.1 4K D EHESTTRIIMERS T

1,25(0H)2D3 5 Fe 2 1EAH2%(r=0.267, P<<0.05);
25(0OH)D3. 1,25(0H)2D3 5 Mg+ Zn. Cu Z [H¥TcH
KM (P>0.05) .

3.2.2 EITTR Z R R T

Fe 5 Mg 2 IFA% (r=0.321, P<<0.001) ; Fe 5
Zn 2 IFA3% (r=0.341, P<<0.001) . ifj Cu 5 Mg-. Fe.
Zn f1 Mg 5 Zn Z [AIEA G (P>0.05)

3.2.3 Mg 544K D KM=

TG 5 BMI fa % £ IEAHE (r=0.315, P<<0.001) ,
HDL-C 5 BMI #5402 fifH5¢ (r=-0.198, P=0.028) ;
MRS 1,25(0H)2D3. 25(0H)D3 ¥J7¢ Bl £k AH 5
. (P>0.05) , {HX A 1,25(0H)2D3/25(0H)D3 #%ik
FrEdErtEE D BAFtRbR 2 —, FTUAAB R E Y
MAGHT. 455K 1,25(0H)2D3/25(0H)D3 5 BMI
8% . TC.TG.LDL-C ¥ 2 #1#5% (r=-0.248, P=0.006;
r=-0.205, P=0.022; r=-0.221, P=0.013; r=-0.187,
P=0.038) , 1fi5 HDL-C LA (P>0.05)

3.2.4 MR S5MEITCRFIAHRSHT

DRl R 285 8 % 1 3 2% ok ot i A sl i e 3 B,
B CAAS T F 0} 1M g 5 5 i o6 3R 2 8] 5% R AT VR o
Horhr. SR RIWEHEEEN Fe 5 TG At
(r=-0.377, P=0.033) , i Fe 55 JCHH BAH
K (P>0.05) ; LHEEEM Zn 5 TC, TG EIEMX
(r=0.238, P=0.022; r=0.255, P=0.014) , ifj %
Zn SiMgTEAE M 1 Mg AT Cu 5 ILIg 2 [a) #8346
B B AHSE M (P>0.05)

4 iR

Y43 D SE I CR MM IR . A FLAR
Mg Bt = ] FEEA Z D HUIEACES MYE[11]. Mg AT B
i i 55 A2 44 (Calcium-sensing receptor , CaSR) .
4iE XK D %4k (Vitamin D receptor, VDR) %4057

ARSRR % IR 55 AR T AE[12], 1 H. Mg tBE2m 1a— 21k
filf (CYP27B1, 1 alpha-hydroxylation) F 24— ¥4k
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(24-hydroxylase, CYP24A1) K& P£[13], #M7& Mg
JE %R E PTH B InMsGE4E 4 & D RH[14], HEA
LKA WEES] PTH 5 Mg A it

CYP27B1 HUfE4HffI & P-450. BkEIA & A FIEk
FUCE R B, T R 0D 2 i e i A4 A
% D /=4 [15]. #t Fe MFRAIAR MG+ 25(0OH)D3
A1 1,25(0H)2D3 7K P41 Fe ERTFE R RAK[16]; 1H
2 Ak A 3 1] LS EOK RUMSE 25(0H)D R, B4
Z1RIE CYP27B1 F1 VDR £ ii/b, CYP24AL H13RikE
IN[7], FriAist Fe dRASREmAE 484 2 D AR, SRk
HL AR D ShZ BN R R AR S, @ ne
Y Fe RefE A Fe R4S, (HEAREERM 25(0OH)D /K
[15]. WL ek Fe FIRTEZ 4423 D, A H%S
FEA, T 1,25(0H)2D3 2 i W 41 41 i wir AR A e it 21
YR K [18]. Fe 5443 D KA Rt ARIL7E B
AU, Fe I BBl = 352 5 Wi it - 24 AT 8 e 48
IHALAE R, SUEE AW B P RIR[19]. T A SR
Pl 1,25(0H)2D3 5 Fe RIEAXK (P<0.05) , {HEA
W RN T IIE Fe 30T, FREA X e Fe M
17531

Zn a I O 4R 2 T A, 25(0H)D A1 Zn
KV Z IAIFEAE 535 IE AR [20]; 1 H., 4E4: &K D Kbtk
f 9 B LA S E 484 & D RIT G i Zn KFF
mi[21]; fEYNASEIG IR R I, *NFE4EAER D3 J55 Zn.
Mn i Fe “Fi G R B K ER N, H AP gmideeitia
A ZnT10 KIFE[E SLC30A10 FFEik 32 250 fie K,
[A 7y SLC30A10 7E/MyHh s Bk, Fr A4t 2R D3 7]
RESZI Zn A1 Mn 7211718 1 [22] -

RN EE S, RPLFe 5 Zn £ IEFE (P
<0.001) . Fe fl Zn ¥R NALFEHRMETR. BT
WIHR M, MiE Zn KF5 Fe lRSHM L, Zn 78 L4
Zn S HAESMMAES . REA. P4
FURILT M 3 A D8 FE o Zn REGS IR HE R X B RN %5 441 g
iz, R finIE Fe IMWRICRN Fe 14046 [23, 24].

FUETEARIGIRAE TS A R B4 A2 R D 5 Mg,
Zn. Cu HAHKME, (H2 Ltk EE 443 D Al Mg,
Zn SR I A G, ULBH A REAE4EAE 2 D BUR A AHE
HH G R Z T REME K

AR AR ) B W82 T 25(0H)D W FE S5
. TG £ &3 71 HH5%, 1,25(0H)2D 5 HDL-C f1 LDL-C
R ZEFMAKR25]: @RS S/ N RIEHH TC,
B 2 B R 5 R A T = [26] T A AT AE CYP2R1 R
1k[27, 28]; 25(0OH)D ik I a] LA 3-F44k-3- Fl Ak
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%R AEE A IR SRR TE 1 [29]: ACHIE ST K I
1,25(0H)2D3/25(0H)D3 5 TC. TG. LDL-C ¥ 2 fitf
X (P<0.05) , 5 HDL-C A (P>0.05) . T
1,25(0H)2D3/25(0H)D3 Lkt ks, FB 25(0OH)D3
AR, FrA M g — 44 R D
RSB FIFEFR[30], X Ud W I AE AT e 22 2 4EE & D
AU

N R B 1,25(0H)2D/25(0H)D 5 BMI
EIEME (r=0.37, P<<0.001) , TiAHFFH 2%
(r=-0.248, P<0.05) , AfHgZ&ENANHANBHA—FER
BRI, REREREEAE LR, e H
i 25(0H)D it A7 AN 1.[31]

BEAE R IER Fe SXBAMIFAEAR A BL, T84t
TG MEAFARHAETE], MiEEkEA . MiEMAEYR
S ERE T 2 Al Re 8 AH BLAEFH[10]: Fe 55210 TG
%K) HDL-C 5 2 i H[32]. AL AIGIE T 5
PER) Fe 5 TG fMkME: (P<0.05) , (HELHEH
Fe SIAS LI AR (P>0.05) . KIMMER T &
PEREE Zn 5 TC. TG EIEAMHSE (P<0.033) . A
AEAE 55 L WIE I BCR A R R B B B A
s AR AR, T HLREEEsZm Fe MOARIT, Fe X2
Zn X433, 34].

g5 b, B e ER R = R i i I S DL PR R R 1)
B, RCWER| gL R D feEscR. MR A
M, MBALER4EE R D Sz RREEN, BRAIINM
ZEG™MER S AEMBEICRRZ . BRI R, ©
BT AATAN 7 Sk o = AN A ) LT

5 &

w4 R D3 MR TR B R EK,
BB M B IR A BMI Bt s, Frbl ot
HHEFEANRYELER D M ECR, mMBHEEEER
TR BMI TS BONIMAG . BEAERE T R I4EAE 5 D fig
i Sk B TG 2 IR RAL, T i TG 3R R e 4E 4 3K D
AU A AR o T A 7Tt S B 4EAE 2 D3 B s
ECR WS, M H 1,25(0H)2D3 5 Fe HIEM%;
1,25(0H)2D3/25(0H)D3 5 TC. TG. LDL-C ¥J & it
Ky MEITGRGMIEWAMEIH, U444 R D
BICHR. M2 [AIE M, BT b =2 2 [B A 5
1M B Fe 5 TG Sk, (HE ik B3 B A,
Al RS YR R AN A S B
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