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Serum Magnesium Level in Female Diabetic Patients
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Abstract: Sompongse Chinayon, Chutinart Harnkanitwatana, Sophitsachi Pasatrat, and Prasart
Aksornwongs. 1993. Serum magnesium level in female diabetic patients. Thai J Hlth
Resch 7(1): 7-11

Serum magnesium levels were studied in 191 female diabetic patients who had the mean fasting

plasma glucose of 186.3 ± 54.0 mg/dL. Hypomagnesemia (<0.73 millimollL) was present in 28 patients

or 14.66%, and hypermagnesemia (>1.01 millimollL) occurred in 4 patients or 2.09%. Moreover, the

diabetics had significantly lower serum magnesium level than the reference value obtained from healthy

females (0.82±0.10 vs 0.87±0.07 millimollL, t = 4.4643 , p<0.001). There was no correlation between

serum magnesium with the levels of glucose or fructosamine in the blood. However, the degree of
association between the two diabetic control parameters was observed (r = 0.5534 ,p<0 .001). Therefore,

the hypomagnesemia present in this study is not correlated with the glycemic control for diabetic patients.

Key words: Serum magnesium; Plasma glucose; Serum fructosamine; Diabetes mellitus

nif)51111-nsfnefairue15 fitur.11,1119ffillrfOlf 1‘410,9111i111J11111,1fl1kl MM. 10330

Department of Laboratory Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok 10330.

171a9111,1fIllf111111,1Y1196 11'11151171 4 Th111411111 2535-2536 fltIlL'Ini11tiff1efAf 11110105i111.1111)111116 "0 1Y111.10330.

Fourth year Medical Technologist student, year 1992-1993, Faculty of Medicine, Chulalongkom University, Bangkok 10330.

*** UNI,If1D1(001Cfq f 15111011.11d1111d1f15d falkl. 10330

Department of Medicine, Chulalongkom Hospital, Bangkok 10330.

****111t111111finafifl tHle,C111171fill?(Olf pild ,1115t1f1J111111816i1 0111J. 10330

Department of Clinical Chemistry, Faculty of Allied Health Science, Chulalongkorn University, Bangkok 10330.

ei/occq-3,6



ca

8
	

aNN111 WIHM !WM=

9IV161d	 13.11 i U1J1€11J, lam tritufaini'mul, land ildivi'vni um; thf,a-n 6'111J1144.

2536. ilT4111.11Wili cilEthitillitJAFF11015111111111111. 111d1f4f1511E111‘1014f11IIIVITIti

7(1): 7-11

gf11115fkliii1111111111 ,11111111,19147411)0501111113714 	 V°171'11,1191 7711 171171Pgrafiii114107d1n

1107f1afe710791751i7 186.3±54.0 1,10./00. nuf1T1:45/10JfIal cifril/R7 (<0.73 97naT110/5917) 28 778

111650£10:: 14.66 110:.,11 -13:41ijJ111111Cflikl1JV (>1.01 130 g7910/aP75) 4 57t11130I'D£10::' 2.09 o9A4111e

11E111J/fin fi71P61£1110.74a11110111,7)1111frIlfa746417.41161:10:1117911111R1111f1791711heti741711-Vd7f11119/11Jrag

(0.82±0.10 vs 0.8 7±0.0 7 170aTIJO/a077, t = 4.4643, p,<0.001) IlagfailiihJ111419.14E11171.1110371169ad

frlIf17741071Y117fle7f1M1Ofil1n117f1b7117371 .1 et17,7758P111.1 st-oilmamnngloaiso:471n47n/M/117u i#1,21DU

aifilli.1417f177f1Alf,WiThill771T1111,1411.15EMIIIJO,171413011,71rInfrU (r = 0.5534, p<0.001) 0-41414717

opoiry645-faipauvoilvilwAilifip-mvalikruiriiiainlryno-mqvhfillnilIM77-Ifilhtlifialf1117f11:717

fl7d7Wiy: 415'1,11111M71411111; 74/07aInneh6a; illin417p 7mni7u; boffin-MU

with

(hypomagnesemia) 1inniafilldri9hui5flarnia111 (Fujii et al., 1982; McNair et al.,

1978; 1982; Wong et al., 1983; Touitou et al., 1987) ?nivi9thI;m5viiiltilalTint-115115t;AJfiQifiilltia00	 5 IA14111,171

LIAITIf;i19111159, 0 ,911indlifirliddllpiOl gilTalal (McNair et al., 1978; 1982) 14011
,,,

vnliA'91'oNuluekl-aul5firunt-yraiii5,Ai

noulfirriulaaorslmn (Fujii et al., 1982; McNair et al., 1982) 111191121f12111114115111a514f111J11111Va1df1111.43.111Ilif19i

1112v^1f594119Jfl11t^11tJ Jill 0144	 (atherogenesis)

(hypercoagulability) ITV Viiii -TIMIJIITTAillf11011WillJffillitAJ (Selig and Haggtveit, 1974; Durlach and Collery,

1984) Ofrthr,in5mill yiuliani corriaiii.n1q-rualeldiu 5141Thurrr.u115flinului5nrunniu (diabetic retinopathy)

filllip,R151117;3J414	 Lij a5t91-11talfifiris' EnJildlirilrLaudiffkliLianfJOIdCiolal 	 (Fujii et al.,

1982; McNair et al., 1978; 1982) 11a:Aurill-m15n1u11n1u1111n15fil9Jh1&nz,611J1No1ninq1fivlli6l'u

1115dOil qinTilaldlnlanthin Udn-11511!i1.11,1taltalfliltitnJ11.111"defTr410 (Fujii et al., 1982) 9111414 f-115A111:115'.411

tall-rrigiU11111Pilliubflan111114 	 1106 11 	 t1ddP^flUift)

f111111111 Elnialf1-1J5t91-1.1flifIdttandifli919i11114 (fructosamine) 'Llano cls'IthAsciiiii14611115flilltpiiillthallJaaillJ11,1

5141119 Liiatluuu-yvnlaEiisthililUt-i-i5fnuqUi5fittYi5ficgau6uasnnrumnooLDO'ualqllltli5fHtrvrnUlUDUlfitl

Terquac-Ignil

iimilLSaolfl11010:11-)05firtilm-nu iimu 191  flu cis'llni'llf115A5')Tf111111flailf10:11MADflT01151-

riuTtnapna4n561 11dv^9159Jfl15t0lvt^elSlflefl11efl14914t1flt1Ne1G14705vS11J1Nc11d9J1fl^^tldttsld C1J59J1^^4t1^Gl^1fl9J1d 11111591

8.11011-A5:'411111.3JfrilliFJ/J 111_116:111al1 4 1141 1119J4dt1lW1n1ei9J1119 ,111a 91411

	

114111 1 111 110-150 1111.1011. 	 i11411,1 59 1111	 alpni j il 30-74 Ti

	

f1 0:11ii 2 111 151-200 1111.191d. 	 0114114 58 1111	 al5vvrill 36-71 Ti

	

1119111 3 111 201-250 lifi./Od.	 0111114 54 1111	 a-aptwill 33-75 Ti

	

fl Opi 4 111 251-356 9411./91a.	 011.1211 20 1111 	 a-Hong -ill 33-79 Ti
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MO 1 ff3Jin	 d0151	 eri enzymatic colorimetry (GOD-PAP method)	 $(050 flVi 01.19j5 iiatrVtirmi

ern	 Boehringer Mannheim GmbH, Germany)	 (Jelif115i14f15yfJifl9Jnitroblue

tetrazolium	 Lrl0S.11.1r115 formazan if5701111910flalififi'llat1OtILIV1,9 550 11111411. q 81 (11101?illiqd

6Ualui11v1 F. Hoffmann-La Roche, Basle, Switzerland)

ii1JUIJfIfiViSOIJTC1I0	 methylthymol blue colorimetry (Thuvasethakul and Wajjwalku, 1987; ff1J11411 ' 111 fl9d

Udtfltilt, 2534) I001115LVIIMJII101T1f1DEFIALD.1 '1141/NIffallgiliff9J11719i114111541.111 6U0,91T1f1C,Ifl (performance charac-

teristics) 'AD fil1aill6149151110111511^11110531141119i14f11 4:1U01 0.21-2.47 9J1ai9J0/a05 filfif1-911?faiT91191" (limit of

detection) 0.11 fAilld 76' 05	 fil imprecision 91C40 intra-assay i(14 5t,'91-1.1t1")13J141.141141,19JalliE.111 0.99 UM,' 2.14

CV 2.35 UM: 1.48% 01116191-1J	 inter-assayl&il CV 3.33 Udz .,' 2.73% 011161011 flTniiffil relative

accuracy 14 99 tttI 95% A11161611

52;91-111Aldleminqind	 fi ciiinilif11019(1111.1	 Ud'AiT9Juin cilAuipuallitiiAq91105f11u1 cvniu ttrto4111A1511ii 1

5';',911JrldlaIlflpuIflaltd:AiiinAllflI01 ,11 -1911,111,RtOid:,10:11d41J411061,1311:101f1-411,11a5Lfi51:',V140leklfiTh' 11111?ItTii (analysis

of variance Ltdt least significance difference) UM,11.101191Thif1119.alEY340,15:11j1.95tC111?(1511111131111',IVINisiloltala

4ualry 4101181164Tt1Jo	 (r = 0.5534, n = 191, p<0.001)
,9; 9

1115W-3111JI5f111.111111141/11L1-111=110511100U17415t'ERAldlii01114,91:14/14 1(11 4 d11014

rhUltAl ciiiillanTriritnADTIltilleilhtli5M1.1111111-WidfldllIlirlf1111ELVItl01111114 al -1415(10M Itgiriielf)t,

V1-1111191/715tOli ciiinanliitin g lfllifil6110111011141, 10(11V11.1f16 ,1137.1fill40 0.87±0.07 iidAilla/aC15 (MI AMI 91.1181„1

nattlilir,, 2534) '6' a 0.82±0.10 vs 0.87±0.07 flonJd/b15, p<0.001

fi-16-116.10-4nd-rdliu Flo no:lyii 1, t = 3.5971, p<0.0013,i171 2, t = 4.1958, p<0.001 zi-rutiOxii 3, t = 2.9851,
9.•

p<0.01 Un.f10:11171 4, t = 3.0151, p<0.01 vativimlit LIJOiAldf115f15104) 6110140101711Alt11115Af11,11fli:lidthi fIUl.1

0-4Uff0119.1211f11 1 91-11114VIAVtifiiiiintunfitiou

(hypomagnesemia) ttti 1 (hypermagnesemia) `viV1100

69 5€19J6YIt19Jf19Jt1l9Nclf1 4UelJtli^l5el5 (0.73-1.01 1J0ai9l0/b15 1T ofil mean±2 SD)	 Naill4'UV(91,911.40151,1‘n 2 9110.1

Gig 18115111J01^1 	 14.66%	 IlMillT.:119JfIfiti01.11,111.1 ,11iil 2.09% O1455t91-11ii1JUIThillin1J11,1

110,411-105fiturm-rallifinintermadd'inr,Afwairmino,,Ifirr (r = 0.0177, p>0.05)	 (r = 0.0065,

p>0.05)

lq-1501

niAnInfif4f1TolAiiiiintutifit aisuu 4"-)09i methylthymol blue 1001iifitniitoitiviivtital Itaz-,riFttn159151D

0-111i,g1k11.15L11,114fillklfall019fliff3J11114114fl1111`1111110411(1flilfrif151tl iffiDU	 mill9Tesiat4ltait1ltiimi5Fmtn

ii16"tntwitilTalitt6--) (6i111111111141011UW.t:tlildt, 2534) Chla11014'169)Jr?TliiiiJOYAUAVVInTerklifIQIflandr,cifilliAlIfliVI-

crilA cti5lryiriNa0lGl9h:qiii4N duff')	 Itmlfilf151t1,frillibtflrili14;letallolitiftaakti-rtiaTiTaleilimIttar,snit

(Sridama et al., 1990)

Ndf115FM111111J'illiiiilAlhEJI5f1LIFIVOTtatklii'lJnliflillitil106 14.66% GiI4U111111111f10/4510.111a111611-

1.15`.',1310 ?10 	 25-75% (Durlach and Collery, 1984), 38.6% (McNair et al., 1982) !at 20.5% (Touitou et a/.1987)

f(111191.15:,111511ill a-NtilowintAlohollf111.1111111417ith yl rhulmt-tiihtr,o'intolzonnoulneroymiatinimmiliiiinit
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2503,111./0d. ilf115iifl1111101 Fujii et al. (1982) ii5lta-rifilPilhEll5f1111111-3114 1̀315::0-1JVIalfIlJlfleiflaqlf111 2509,1f1./

trinaJiouvrioun-uno:Le,,,Tiliu

^13J5d^1v1Ns^1^9J1fl^^^1^^11f1 J1 Lta2(,Nani5 gnInta3 McNair et al. (1982) eriiiiettimialpfi ati-Atiolu

niuniniptL5aamtniannifiafitnlon

(Fujii et al., 1982; McNair et al., 1978)

01 ditautaltainfitinluciliWthuiSfIL111111114cisWesioriu

aitnfl-U510111A14 (Fujii et al., 1982; McNair et al., 1978; Touitou et al., 1987) uanTifnli,i
er11111-1df1-1J5,0-11 ,7SillIAllflIV1951i114 ,1451S.FIA glycosylated proteins Chiliirni5finifp.mviiin Ofidititaav5:-,tnnaiiiainidsl

1-4tY1j 9li14 eroof4o5flifii Durlach UM; Collery (1984) ild17'i1 	 glycosylated hemoglobin
9/ V

S.11.491tilf115fIllifpJlilW60111Da ,i3J1145111V.111 (1-2 thu)	 5t41.11AldlefIllflOfld

ci5t.11411151fILVID5v115i'l6f19Jii61ii1J1MJ11-1f115f111MIJI5fUllTlinitd(Cefaluetal.,1989;

Sridama et al, 1990) Iluefol-i-mciu ciliiitainfitiltabiLitrityrtiallouollfiiiimmut-pn411flqinalutho 0011541

naIntalni5ifionTnuniitiluwilltitaaoluinpVimamalfithnnu ULLIi in-rmouifirrrpluLhoTilliTini5

9ivt-imannvi51ia'a-nann911 ni561N3J1r53Jmnla. dilniann9nunivu'uti1£n63Jniau9J ilalun9Jneifleriugen-)r.

ill-11MM (osmotic diuresis) LLM,'fliTillOoonlyavOunonino ciunhruallaniivis' ourrivisoalo (Fujii et al., 1982;

McNair et al., 1978; 1982; Durlach and Collery, 1984) fll5A51111,11T116611flilit11111411105f1111114T111

f1713J 1f1-413140153utilaTiall0111-14fl15U101111t111/5flialtimz:trzktrual5nrumaaoC6' ooiNairtrhiiliottaniVk t)l4

1115itantirlfmillmAmlueDhuvitiil IiialTmAlni5ariuutihufliffii6-1161ii%fluilfrkni-5114141 (duvull f
uanitur., 2534)	 INITMIAlfiald'Mld115,1(11Ni05.01.1 ,11' ilJUIJfliiliEJIJ (Leroux and Desjardins, 1988)

ciiiimililtillit11111111116AAV'MISMITIVII1141101,161519-11LitiEJA 2.09% il5il3iVISTuaimgrii111:414D14

Table 1 Plasma glucose, serum fructosamine and serum magnesium levels in 191 female diabeties (each value

represents the mean ± 1 SD)

Patients
	 Plasma glucose	 Serum fructosamine

	 Serum magnesium

mg/dL
	 micromol/L	 millimol/L

group 1 (n = 59)
	

127.8 ± 11.7
	

311.2 ± 49.8
	

0.82 ± 0.10

group 2 (n = 58)
	

175.4 ± 14.9
	

339.1 ± 54.5
	

0.81 ±0.11

group 3 (n = 54)
	

224.1 ± 14.6
	

379.9 ± 67.1
	

0.83 ± 0.09

group 4 (n = 20)
	

288.9 ± 36.9
	

427.4 ± 103.2
	

0.81 ±0.11

Total (n=191)
	

186.3 ± 54.0
	

351.3 ± 73.2
	

0.82 ± 0.10

Table 2 Abnormal levels of serum magnesium in female diabetics (numbers of patients are in parenthesis).

Patients

group 1 (59)

group 2 (58)

group 3 (54)

group 4 (20)

Total (191)

Hypomagnesemia, %

(< normal mean - 2SD)

Hypermagnesemia, %

(> normal mean + 2SD)

11.86 (7) 0.00 (0)

24.14 (14) 1.72 (1)

7.41 (4) 1.85

15.00 (3) 10.00

14.66 (28) 2.09 (4)
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Figure 1. Frequency distribution of serum magnesium levels on 191 female diabetics (heavy line) in relation
.to 102 healthy females (dotted line)
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