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Abstract

Copper, magnesium, selenium and zinc play the important roles in metabolism. A cause of
metabolic syndrome is occurred from metabolism changing which related these trace elements
changing. Aim: To study the copper magnesium selenium zinc levels in Thai elder with metabolic
syndrome and hyperglycemia. Methods: Analysis of copper, magnesium, selenium and zinc levels
of participants who were checked-up at Sirindhorn Hospital during December 2017 to January 2018.
For case-control study design, control A was a middle-aged group without metabolic syndrome and
normal blood sugar level and control B was an elder aged group without metabolic syndrome and
normal glucose level. Case C was an elder aged group with metabolic syndrome and hyperglycemia.
Results: Case C group: Mean and standard deviation of copper, magnesium, selenium and zinc were
0.127+0.029 mg/dL, 2.002+0.294 mg/dL, 73.176+46.819 ng/mL, 0.097+0.057 mg/dL respectively.
Four trace elements of case C group were lower than control A and B groups. Spearman rank
correlation analyzed that magnesium and selenium were significantly correlated with metabolism
syndrome and hyperglycemia (p<0.001). Conclusion: The low level of magnesium and selenium
were effected by metabolism decreasing in the elders. These effects caused by metabolic
syndrome with hyperglycemia. Therefore, prevention of other diseases will occur in the future, the

elders should be educated and recognized their health.
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wismdenudndusiesanie lnensiner  nsAsegianazdeauuieynd wudlusuian
Wt HIUNINUT LT 51A D 9kAT (copper, Cu) (.. 2566) ﬂizmﬂiﬁﬁmq 60 ¥ FulUluvszine
uuni@ey (magnesium, Mg) @aLilen (selenium, Tne axfluszrnsiiududu 14.1 ruau Aol

Se) wardaned (zinc, Zn) dunuinlunszuiunis Seway 21 ¥9UsTNTNIVUA [2]

WUNUBATN N1TAIVANNITYINIU kagn1TTNY Weswnggeengilunguuszansiidainy
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nMs3seiifinwnun case control study
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blood sugar, triglyceride, HDL cholesterol L@ g
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2.1.1 m3finidennguiiegng
(1) nauAUAL A : NguTonatsaud
$81¢ 40-50 U #i13fn19% metabolic syndrome
wazdlszauihnaludonund s1uau 75 Au
(2) NquAIUAN B : ﬂa;uﬁgamqé?msi
60 V3wl 7laifinnag metabolic syndrome uag
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syndrome
Tdvnouat 371 599 999 National
CholesterolEducation Program Adult Treatment
Panel Ill w30 NCEP-ATPII [14] i)

(1) wWAY18 EUsaUe? =90 cm
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1ANELIUANEUTOULDY (NCEP-ATP III) [15] twei
%18 BMI > 27 kg/m’ WaglwAnes BMI > 25 kg/m’
@ latulasndiweslsa > 150
meg/dL
(3) lvsTu HDL-cholesterol : .y
<40 mg/dL WeAnge <50 me/dL
(@) pusulaiin > 130/85 mmHg
5) sraruuimaluld onvaizon
1115 2 100 mg/dL
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duUsedns andunWus a2y Spearman rank
correlation lag3iAT 1LV YITEAULIE (M1 Unf
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LATEd) YOIUTTINNBILAY uunTiden 8 Hey
fangdnunig metabolic syndrome auiUsEAU
Wmnaludenas lneasrseauauety 95 %

939 MuuA o = 0.05
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\edsrateyaialuves nguauA A
U 75 918 NRUATUAN B 31U 81 518 Ua
naudmuieg C 31u3u 179 518 wuIvnnaudl
TIIUNANG NI UNAYIBES 2 Wi laenau A
Fudunguisnansautu fengads 4552+2.85 ¥
daunqy B wazngu C Fadunquigseny fony
108y 724327.95 WAy 70.79+7.14 U puasiy

P

ﬂﬁm%@ﬂﬁ]’]ﬂﬁﬂﬂﬂ% metabolic syndrome 391U
sedviintaludengs (g O daraudy
systolic blood pressure (SBP: 140.72+20.26
mmHg) gsndmangy eldmdsuvesauiau
Aanuaulafingauislsemelne Ae lspnnueu
lafinge (hypertension) ¥aunefie s¥AUAIINA
ladin@alnan (systolic blood pressure, SBP) >140
Ny Usen waz/vie ausulaiialanealadn
(diastolic blood pressure, DBP) >90 ud.U58%
isolated systolic hypertension (ISH) #3188 4
3¥AU SBP > 140 1u.U58% WsiszaU DBP <90 uyl.
Usen unlfidunawifiansananuduladingves
suidedl 116] wudwaugidenuduladingsly
ngu C 1nnangudu 9 $1uru 92 518 (51.4 %)
NAN1INTIATEAULIAIG (FBS: 145.03+44.28 mg/

du) wazsenulvdulasnawalse (TG: 168.94+
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0.118+0.027 kag 0.127+0.029 mg/dL m1ua1AU
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me/dL, Se: 73.176+46.819 ng/mL, Zn: 0.097+
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48f (p<0.05) F1p15197 2 mmfu%mswﬁmr{j
AlUNGUVDIUTTINNDILAT WUIINGY A & B Uay
NQu B& C A5 UNaIuAILANA 19 U E 193]
Fod A un19adf (p<0.001, p=0.002) uaiile
AnTgviRavenssnuunilifon 3810 uaz
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Control groups Case group
Characteristics
Group A (N=75) | Group B (N=81) | Group C (N=179)

Sex (M/F) (25/50) (25/56) (72/107)
Age (mean=SD years) 45.52+2.85 72.43+7.95 70.79+7.14
SBP (mean+SD mmHg) 125.13+17.20 132.21+8.13 140.72+20.26
DBP (mean+SD mmHg) 76.28+11.47 70.07+£11.55 72.56+12.47
BMI (mean+SD kg/mz) 25.23+4.81 23.81+4.13 26.97+6.87
FBS (mean+SD me/(dL) 89.76+6.48 91.56+5.57 145.03+44.28
TG (mean+SD mg/dL) 114.95+58.72 114.30+39.62 168.94+89.18
HDL cholesterol (mean+SD mg/dL) 56.72+13.88 61.15+16.85 42.13+12.98
Hypertension (n/%) 13 (17.3%) 26 (32.1%) 92 (51.4%)

SBP: systolic blood pressure, DBP: diastolic blood pressure, BMI: body mass index, FBS: fasting blood

sugar, TG: triglyceride, HDL: high density lipoprotein

M990 2 WaRTIVIATIZVINEIAT uunTlBey FaLden uazdainzdlundgusing q

Control groups Case group
Trace element p-value
Group A (N=75) | Group B (N=81) | Group C (N=179)
Cu (mean+SD mg/dL) 0.144+076 0.118+0.027 0.127+0.029 0.002*
Mg (mean+SD me/dL) 2.178+0.467 2.178+0.264 2.002+0.294 <0.001*
Se (mean+SD ng/mL) 79.356+16.231 80.539+12.789 73.176+46.819 <0.001*
Zn (mean+SD mg/dL) 0.104+0.026 0.106+.0309 0.097+0.057 0.004*

*significant: p-value <0.05 (MuuA o = 0.05), SD = standard deviation, Cu = copper, Mg = magnesium,

Se = selenium, Zn = zinc

3.3 MTIATICHEARFUNUS TZNI1ND LAY
uunii@ey Faiten wazdanzdnun1aziuunuadn
%uimuﬁﬁszﬁuﬁﬁmaluLﬁaﬂgq

o3 iAse i duUszans anduwus
519U (31 Unf Lazg) Yeaussmmoang
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LUNTLReL Fatey wavdensdnun1iz metabolic
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Spearman rank correlation coefficient Wu31%4
seauveaslardinsdlufianuduiusiuniig
metabolic syndrome ﬁﬁizﬁuﬁ’lmﬂmﬁaﬂq&
(p=0.805, p=0.975) upindunuIndinudunus
VO TEAULNATTY (r, =-0.202) wazdaiie
(1, =-0.290) Inswuifldssedudlunguitiniog

metabolic syndrome il szAuIMaluldangs
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VWIS MuUNTLTeu (68.3 %) FaLlew (74.5 %)
Lﬁ@Lﬂ%ﬂULﬁﬂUﬁUﬂ?ju non metabolic syndrome
og19ldud1AgyNI9ansa  (p<0.001, p<0.001)
AudIU (an3797 4)

3.4 39150dKA

@

nauUszrnsfnulunuided wu

=

e e

1728 7UaINg (metabolic syndrome) 571U
seauiimaludonds 179 518 wuluwandgs 72
318 (67.3 %) laguId8u8e Amaud wagAuy

[17] FafnwrAnuduiusveussmetuasdansd

A5199 3 HANISYAFDUAMULANAIIVDITTAULS

s19nea winili@uy FaLey uas

dngdTeninngusng 9

Trace |grAvsgrB|grAvsgr.C|grBvsgr.C
element | (p-value) | (p-value) | (p-value)
Cu <0.001* 0.210 0.002*
Mg 0.782 <0.001* <0.001*
Se 0.759 <0.001* <0.001*
Zn 0.997 0.005% 0.002*

*significant: p-value <0.05 (fAMum o =0.05), Cu =

a

wazdallendunmediuaans Tunduuseansylsy

copper, Mg = magnesium, Se = selenium, Zn = zinc

A5199 4 HANITIATITHEANFUNUS TENI1MaAd kunTidey Faiey wazdenzdnuniiy metabolic

syndrome Tauffuiiunnnaluiiiongs

e element T Non Mets Metabolic syndrome (Mets)
N (%) N (%) re p-value
i 0 (0.00) 3 (100.00)
Cu Unf 125 (47.20) 140 (52.80) -0.014 0.805
as 31 (46.30) 36 (53.70)
i 19 (31.70) 41 (68.30)
Mg Unf 118 (47.00) 133 (53.00) -0.202 | <0.001*
3 19 (79.20) 5 (20.80)
i 28 (25.50) 82 (74.50)
Se Unf 128 (57.10) 96 (42.90) 0290 | <0.001*
as 0 (0.00) 1(100.00)
i 1(16.70) 5 (83.30)
Zn Unf 153 (47.70) 168 (52.30) -0.002 0.975
3 2 (25.00) 6 (75.00)

*significant: p-value <0.05, (M1 uA o =0.05), Mets = metabolic syndrome, Cu = copper, Mg =
magnesium, Se = selenium, Zn = zinc

g‘

MiSen3inay “IMMIDIET” wuinave]alungy waznudnwAngalungy metabolic syndrome 3l

metabolic syndrome snAnduwATIBIWAEITY  AnuduiusiussiuAInTuERENaan e
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Tangd snual A nn19g metabolic syndrome
1NNINULWAREA
KaUATeinuALuANA1esTERY
NDIUAITENINNFUAIUANL 9818 (B) wazngy

#9878 790178 metabolic syndrome 11U

wﬁuﬁéwmaiwﬁamqﬂ (O) 27N318971UV8Y Rotter
uazAMy [18] hag Asayama WayAay [19] WUl
113¢ hyperglycemia 9¢lUnsgs unszUIUNIS
glycation ¥hl¥fin1sndmesunuazesilsznay
YDIMDIANTLTY

WS 519 uundifeudu cofactor va4
wulminany 9 sdaluruIunSuLIUeaTNYD
lutfunazarslulawnse [5,6] daunssnameundiay

o

ngddanudAyn1sinwaunavedsienie &
AR BT B UNSEUIUNSA AT TR LaEanY
alulawase Wi Tuduuiy feuddefivans
Audunusvonetunsasdansdlug Uae
Wanuedad 2 Tngnuinseauneuasiinias
deralianlsauwnsndoulugUisunmiu Tuvausd
FangdvreUeanun15iAnn11g metabolic
syndrome waziu1ni1ula [21,22] d9uws 579
Fadeusingrfidu antioxidant wazidudunils
Tu glutathione peroxidase ¥ o4 Un15v1aY

119189971 peroxide NNANNIAINVVIUNITEAY
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AT5L0A metabolic disorder [21,22] Farudnsesu
Fadousieziinn1s metabolic disorder dawa
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Fadouslungugee1gida1iz metabolic
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#19gLinN1IE metabolic disorder §MSUNANTT
Ainsgrisziuddidoalunuidednuindsedu
gadouslunguiqeongifiniig metabolic
syndrome ﬁauﬁ’uﬁssé’uﬁwmﬂuﬁamqa
miAdeiinuingudmine C Ggeeny
#ifin1z metabolic syndrome sufunsivinna
Twidenge) finnuduladings 92 510 (51.4 %) Fad]
Ysunuasnintunquaiuny (A) 31uiu 13 519
(17.3 %) uagnauAuA (B) 97uu 26 18 (32.1
%) $1u3 Tod nug Tauduladinglungy
metabolic syndrome 11AN319711398989 Obeid

LATAMY [23] 1RTIMAILFUNUSVDILIN DA

Faflsunazdsngdiun1iz metabolic syndrome
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