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Correlation analysis of serum magnesium levels and metabolic syndrome in endometrial cancer patients
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[ Abstract ] Objective To investigate the relationship between serum magnesium levels and metabolic syndrome (MetS) and its
related metabolic indicators in patients with endometrial cancer (EC). Methods General clinical data,serum magnesium levels and
related metabolic indicators were collected from patients diagnosed with EC at the First Affiliated Hospital of Dalian Medical
University from June 2016 to May 2021. Patients were divided into three groups based on different serum magnesium levels:
hypomagnesemia group (<C 0. 7mmol/L) (18 cases), control group (0.7-1. Ilmmol/L) (244 cases) and hypermagnesemia
group (>>1.1mmol/L) (29 cases). The serum magnesium levels and their relationships with general clinical characteristics and
various metabolic indicators were compared and analyzed among the groups. Results There were statistically significant differences
in the levels of serum magnesium among EC patients with and without type 2 diabetes,with and without menopause,and with waist
circumference =80 cm ws. <80 cm (¢ =13.544,1.358 and 1.652, respectively, P <C0.05).There were also statistically significant
differences in body mass index (BMD and triglyceride (TG) levels among the groups with different serum magnesium levels (F =
1.348 and 2.987 . respectively, P <(0.05). Significant differences were found in the proportions of patients with type 2 diabetes,
abnormal fasting plasma glucose (FPG) and MetS (X? =0.376,1.196 and 1.850, respectively, P < 0.05). Spearman correlation
analysis revealed a significant negative correlation between serum magnesium ion levels and the number of MetS diagnostic criteria
in EC patients (» = —0.201, P <{0.001).Pearson and Spearman correlation analyses showed that serum magnesium levels were

negatively correlated with the incidence of MetS and excessive waist circumference of EC patients (r =—10.120, P =0.038;r =
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—0.151,P=0.009).After controlling for the confounding factors (menopause status and presence of type 2 diabetes) ,the negative

correlations between serum magnesium levels and the incidence of MetS and excessive waist circumference of EC patients remained

statistically significant (»=—0.101,P=0.013;r=—0.133,P =0.023).1t was found that there was a negative correlation between

the TG levels and serum magnesium levels (¥=—0.109, P =0.025). Conclusion Serum magnesium concentration may be a sensitive

indicator for assessing metabolic syndrome in patients with endometrial cancer.

[ Key words ] endometrial cancer;metabolic syndrome; magnesium; metabolic indicator
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BAEAER N 28~87 4, P (57.61+£11.18) % ;
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I 2 UM PR A R 24,40 % (71/291) 45 I
JE B #5 39.18% (114/291), 48 & ) B & 5
66.32%6(193/291) ; KA 43 i H AR A 9 BLHA 12 I 1t
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Table 1  General clinical data of study subjects [x = 5,n(%)]
5 A -2 {E % (n=29D) | W% 7 - ¥4 {8 % (n=291)
I CEH 28~87 57.614+11.18 FIGO 4
<60 177(60.82) L~ 235(80.76)
~1Vi 56(19.24
=60 114(39.18) I~ V33 ¢ )
EEEEE N i
BMI(kg/m?) 18.40~38.10 24.93+3.36
EEC 259(89.00)
<30 239(82.13)
NEEC 32(11.00)
> . e
30 52007.81) | g g
A9 2 BRI FPG(mmol/L) 3.67~20.55  5.96+2.05
R 71(24.40) TG(mmol/L) 0.43~12.93  1.64+1.12
%_? 220(75.60) HDL(mm()l/L) 0.58’\*2.53 1.23i0.09
. - ~ =4 +
&R R HBE B Cem) 53~130 75.414+1.67
=380 54(18.56)
R 114(39.18)
<80 237(81.44)
& 177(60.82)
4 IF MetS
42
= 79(27.15)
I 193(66.32) 5 212(72.85)
& 98(33.68) ML EE RS 7K F (mmol /L) 0.66~1.26  0.9340.08
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2R H BT R (P <C0.05) 1 4F #% (<(60 %
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Table 2 Comparison of serum magnesium levels among EC patients with different conditions of various factors (x £s)

PSS 175 86 8 1€ BE (mmol /L) t P K% 1L 35 B B F ¥ (mmol /L) t P
ENAED) 2.154 0.155 FIGO 43 1.348 0.110
<60 0.9240.07
I ~1# 0.94%0.08
=60 0.934-0.08
I~ IV # 0.91+0.08
BMI(kg/m?) 2.295 0.823
<30 0.934-0.08 2] 22 T 3.639 0.460
=30 0.9340.08 EEC 0.9340.08
G 2 BUBEIRE 3.544 0.005
NEEC 0.92740.09
= 0.9040.09
1 (cm) 1.652 0.022
7 0.93-0.07 BEH (cm 2
A3 1 T 0.371  0.821 =80 0.9140.08
B 0.93+0.08 <80 0.94+0.08
5 0.9340.08 )
A I MetS 1.376 0.813
%% 1.358 0.018
B 0.914+0.08
i 0.9140.07 =
w 0.9440.08 o 0.9340.08

2.3 A6 M i 8 B F 7K F i8] s R 3% 4 R X 5t 48
KIEMRAIRTEE

P ) I B B T KPR R o = R
R I AE 2H (<<0.7mmol/L) (18 i) XF R 2H (0.7 ~
1.1mmol/L) £ (244 ) | = B Ifil fiE 244 (> 1. 1mmol/L)
29 .

ST IV B B K OF- 21 1 BMIL TG 7K F L 3%

=3

2R H G F R S (F {5439 4 1.348.,2.987,
P<20.05) ;5 I 2 BUBE IR L FPG 5% . & JF MetS
LG B L A 2 S 3 A g T R (0 Al 4y R
0.376.,1.196,1.850, P<C0.05) ; {H 4 41 1Y 4E % \FPG
HDL, D) J 46 28 \FIGO 43 V2H 4% 0 8 5 JF & i
JE TG K3 fm B i) Lo 31 b A 22 S5 35 B i 2
N (P>0.05), L% 3,

AEMFEFEEFKFEH—RIERERRRBERERALE (xLs.n00)]

Table 3 Comparison of general clinical data and metabolic related indicators among

different serum magnesium levels groups [x = s,n(%) ]

K% fREE LA 2 (n=18) Xt B4 (n=244) R MLAE 4 (n=29) F/xz P
() 58.56+7.82 56.98+11.63 57.62+8.01 1.569 0.822
BMI(kg/m?) 25.1044.31 24.4143.93 24.3343.12 1.348 0.014
G F 2 TR IRIR 0.376 0.006
& 10(55.56) 55(22.54) 6(20.69)
w 8(44.44) 189(77.46) 23(79.31)
2% 2% 0.563 0.421
R 13(72.22) 158(64.75) 22(75.86)
i 5(27.78) 86(35.25) 7(24.14)
FIGO 41 1.645 0.722
I~1# 14(77.78) 199(81.56) 22(75.86)
M~ IV 1) 4(22.22) 45(18.44) 7(24.14)
TR
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EES I I AiE 20 (n=18) Xt B 2H (n=244) o B ILE 41 (n=29) F/x? P

2H 412 7Y 1.916 0.618
EEC 15(83.33) 219(89.75) 25(86.21)

NEEC 3(16.67) 25(10.25) 4(13.79) 1.862 0.904
SAC 2(66.67) 9(36.00) 3(75.00)
MAC 0 11(44.00) 0 1.561 0.885
cce 1(33.33) 5(20.00) 1(25.00)

G I I 1.732 0.378
b 8(44.44) 98(40.16) 8(27.59)

w 10(55.56) 146(59.84) 21(72.41)

TG(mmol/L) 2.2942.95 1.62+0.91 1.4740.60 2.987 0.046
=1.7 6(33.33) 81(33.20) 7(24.14) 0.658 0.612
<1.7 12(66.67) 163(66.80) 22(75.86)

FPG 6.5442.46 5.95+1.89 5.8242.90 1.466 0.476
EH 13(72.22) 98(40.16) 8(27.59) 1.196 0.026
SH 5(27.78) 146(59.84) 21(72.41)

HDL(mmol/L) 1.1940.36 1.2340.31 1.2040.28 0.854 0.877
<1.3 13(72.22) 169(69.26) 20(68.97) 0.034 0.815
=>1.3 5(27.78) 75(30.74) 9(31.03)

JZE PRl (cm) 1.993 0.287
=80 4(22.22) 45(18.44) 3(10.34)
<80 14(77.78) 199(81.56) 26(89.66)

A I MetS 1.850 0.040
e 7(38.89) 68(27.87) 4(13.79)

w 11¢61.11D) 176(72.13) 25(86.21)

VE B N IR K P AR 9% (endometrioid serous adenocarcinoma, SAC) , F & P & &% & 2 B R % (endometrioid mucinous adenocarcinoma,
MAC) ; T PN 5 3 B 40 0 i 9% Cendometrioid clear-cell adenocarcinoma,CCC),

240 MEEBFAKELS MetS R EMBEXIBEIRA
X%

% Spearman AH A HT R , ML VE 85 B K5
EC &M E MetS W IR hr 8L 2 W UAHC & =
—0.201,P<C0.001), WL 3% 4,

2% Pearson #H &M 73 Hr Fll Spearman AH 3¢ 1 73
Br 7R, T B 85 7K P 5 EC BE MetS K% )
JE B ok R 22 ) 43 2 fAH 56 (- = —0.120, P =0.038;
r=-—0.151,P =0.009) ; 7E & il 18 24 I & & & 44
2 JER G 2 BUBERRBD J5 i B R T K S EC
B MetS Ak 56 K I Rl ok K =22 [8] 9 67 A DG 6 R AT A
HEi %8 L (r=—0.101,P=0.013; r = —0.133,
P=0.023); Hp BB A E TG /KF5 il i85 1K

Y2 AFAE A L KR (r=—0.109, P =0.025) , I

#5,

F4 MFESEBETFKES MetSiS U IEIRE Z BME X

Table 4 Correlation between serum magnesium levels and

the number of MetS diagnostic indicators

MetS £ 8 1MLV B 5 T K P
s bRR (mmol/L) g P
0 1.0140.05 —0.201 <0.001
1 0.94+0.08
2 0.920.08
3 0.9240.07
4 0.88+0.12
5 0.89+0.09

7 : Spearman AH 3¢ P4 #r .
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x5 MEFEBFAKEE MaSARERE
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Table 5 Correlation between serum magnesium levels and

MetS incidence rate and the related metabolic indicators

1fil % % B F 7K F (mmol /L)

Eis D
r P r P

FPG —0.078" 0.181 —0.075% 0.202
TG —0.109 " 0.066 —0.147% 0.025
HDL 0.079 " 0.143 0.076% 0.200
JiEE L2t K —0.1514 0.009 —0.133% 0.023
A IR iR —0.028%8 0.627 0.003% 0.960
MetS —0.1202 0.038 —0.101% 0.013

. " Ry Pearson AHCPE 4387 ;2 F Spearman #H M 5387 5 # S I
AT (IR A2 I R 42 B9 2 BUBHIRI) .

3 itk

MetS EHUEM 5 EC &3 59 b g 45 5 1k A A7
% (cancer-specific survival, CSS) A 3¢, i 7 %
— TR 5E B . B 9T MetS 19 EC B o 5 5 1
FIE R (cancer-specific mortality s CSM) £ 4 k& IF
MetS 81 1.56 57, K, 5 IF MetS 19 EC
BAETET R LY R KA I MetS JR#F 1Y 6.65 £51,
DAL L AR AR MetS 19 20 R0 T 2% EC B9 iUR
g/l B A BRARAE I .

3 MFEEEFKFESFE NEEEE MER

EETNAREEELNHMETRZ . EAZ
NS R TR 2 Fh B b B s B B T A R BT
AL E RRAIR MetS (9 49 3, OF 0 Bis 45 /e,
BB A OB O b R R AR . WRAT R S
PR TERE DR BB b U 2 BB IR R L S
I AR I AE A L 1) B S T e e B AT L
B B 210 43 06 | TR 5 2R A SURT T B 3R I U
LA o AR L EARBIL G A < 1 R 55 B 7 i 45 Bt
F B 1 AT LLBH 1B 5 25 I, DA R AIR 1 A4 14 R
By m . ARG R B BE R T B = T L
VE T 5 & 32 4K (insulin receptor, INSR) |- A fi% &,
TR TS T P o DA o AT 200 L ) T I8 0 3R A U
BB RACHT S e B R R TR RS H
I R DLBE B 1 B S 5 98 4 B IS 3 0 W B B 5T 4
T HR T F R SCER B ST S5 A A By,

29

TH FE A5 A0 A0 B = BE R T R0 BE TR A
Z Ry 2R . INSR T il 19 85 5 1t LR 3 — Wl /&
H % B ( phosphatidylinositol 3-kinase/protein
kinase B, PISK/Akt) {5 5@ i nl Lish i H 8 L5 A8
Jifi 40 21 A A % B %% 38 4 (glucose transporter
type 4,GLUTA) X i % B () 46 B, I H A2 88 e 1)
AR, BT B BR = B R (magnesium adenosine
triphosphate, Mg-ATP) & 5 ¥y J& H: 3¢ B 1ty 9 42
+ RO BE B 1Y B = 1111 2 5 SO AR Y S5
UL RS s L IRBE MU A1 A 2 BB IR 1Y
Ll 91 127 1) s T v B IR ZH RN N R ZH L X 5 IR Y
WESE AR HAF . SR AR 5E TP R M AR ] FPG K
STE = PR M 25 S B R B MR TT L GE
ok Z2 R R AR Y O K F L B A S AT AR T
EC B M MR KF X FPG I E A — %E /Y
TR

2MBFHEBEFAESEFENEREEZENHE
KIERAX R

Santos 22l Fang 2827 58 Y9 £ B, 175
BB TRk = 5 I8 A 21 LA E Rk B R AR A O
ABI 5T B, IR LA 41 i BMI B 5y HJE [l K 5
MEEE FRKPFEMMLELR. XS RS E
. B Al Lol i 2 Fh ik e 2 5 B B &
SEAE .t BE R AT DLGE o B T 80 Mg-
ATP EEW I T 3 — F 3k —3— WL ig — it
Hi B A (3-hydroxy-3-methylglutaryl-CoA, HMG-
CoA) Id 5L ity | O W i JIEL ] st 7 Bk %% % I (lecithin-
cholesterol acyltransferase, LCAT) \3-6 21 F i A
W B OBE — 6 — Wi B2 M & B (glucose-6-phosphate
dehydrogenase, G-6-PD) i i 4% >k W 2> 5 it 19 &
AN B K AR A W A R T R N BE B 2 e
RV, A #E 32 OB T IR 9 S A A TR S
A = 23 98 0 WAL R 4E AR R B JE A BRI R IR
(thiamine-diphosphate, TDP) , M\ 1fii 5 £ A ALK 1 52
BHL 5 4 B8 BT A4 & JC B T O B 1% R T g R I e —
% 1 B8 B§ MR (nicotinamide adenine dinucleotide
phosphate, NADPH)™' . L 4h. H B 58 & 908 & 1
5 TG WA A K, Fang 7 BRI £ W, B
B2 5 EE TR DA S b = R s DR
(triglyceride lipase, TGL) mRNA A9 & ik, 1t 4,
Santos 45 WF 5T & B, 85 B T X 4E R A AE T LA 4
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2 ) s 75 I8 I B (lipoprotein lipase, LPL) B 1%
Y FEEREREAEM, M TGL & LPL £ TG 1Y F% fit
AR EER BN, AV R, A 5 6 R 44
HWE(fidgis A0 2 BBEIRW 5, TG 5 1 7E
BFKRFREAMCKR, XPFUHET LR
hEER T2 5 TG Rgsie.,

L5 E TR A B ST AR I AE 4 19 BMIL TG 7K
-k e B Ot 2 AUHE PR K R I MetS (1 L i 12 W]
e T HMPA ., EC BE /A MetS 2 Wi 48 b5 4L
5 MIE R K2 B AR, M T
KL BEREL TG 1 MetS & 9 % 35 5 1 7 8 % 1 K
T2 A R AR . BRI IA A i v BE B R K ]
e R ITAE EC % MetS B HURIE 47, 0F By il 38
EC &3 1 J5 $& 4L 187 i S8 B .

(&%)
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