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A Study on Plasma and RBC Mg Levels in the
Patients with Diabetic Retinopathy
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1. EREEE AL, dA79 9 Ak BHE
il BRAA & BAEdes BT M, KT 4F
2O 224199 EEe 243800 A 68 el ed
B OERS 4. TR ok

2. BRERE RIHE 2 S& &0 nEERT
Blz A e BEQon AfgWales NS
P BHEe ARG BEREE HERS 293
5 BES, FES 2 29 $9i% EEe = B
HE Adsgon BEETL FIEAM, HEEE, THS
A ol Fol 8 AT ¥l Y28z oA
okeh. BF 246, T 20642 M M4FE HARew
gl o EEE 33 A T3EAlol P o By R
54.6pE% . 22l el REE, 2265 Bu ImiE
B THIE 2lzwes BEgc oS #%F caleium,
albuminfi+ EH AN vle] %3k oo (0,05 p]
0.1) =& FaAo s o7t gl gk (Table 1.

ol B MERFEE & M4AS BREERMEEES FE
HiEol vheh MEfEC] 9lv B¥E 20FE -7 @
el A= B#F 4FEHTHE=EHE Jrded
MmilEEe] A= 24015 McNair5-(1978)9 %8st
Zre]l 2 A 5o =he} BRMENIR & (microaneurysm), /M
K1 {small hemorrhages) =t 1+ 7Fuv} & SEEER K 1061
(7)o} B (exudate), A Hif, FTHEHREH: (pr-
eproliferative) & @G (proliferative) MiE S X
ol A% MEERE UAGE=E £% UFo #
vk Hilieo JAde BEE HHo s dge
22 A% WBES Moo B B HadAd A
otk & FErbolel v BAMMS HEEKRNE: MIRE
o] iz BEFHAAA gt BERA w4 HEHEs 29
=, M9 albuminf+ BE#E) w¥eke o (p<0.05),
9 R 2 YE BELAdE HEE Ao gk
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Table 1. Clinical and biochemical data for normal controls and diabetics

Number Age Ca P Protein Albumin BUN Creatinine

M F (yr.) (mg/dD) (mg/dD (g/dD (g/dD) (mg/dl) (mg/dl)
Normal Controls 44.7 9.54 3.79 7.41 4. 46 14.1 1.02
(n=22) 8 14 (24~68)* =+£0.53 =0.59 +0. 60 =+0.29 +3.7 +0.16
Diabetics 54.6 9.19* 3.88 7.44 4,237 16.0 1.10
(n=44) 24 20 (33~73) £0.75 +0.73 +0.79 +0. 50 +5.9 +0.28

Values given are the Mean or the Mean=S.D.
* Range +0.05<p<0.1 vs. normal controls

Table 2. Clinical and biochemical data for 44 diabetics, grouped according to the presence and the

severity of retinopathy

Duration of

Age : Ca P Protein  Albumin  BUN Creatinine

Number (oS diabeles  (mgial) (mg/dD (gidD (gfdD  (mg/dD  (me/dD

Group 1 20 53.5 6.14+3.0 9.05 3.63 7.49 4. 40 16.4 1.05
(33~73)* (4~14) +0.79 0.8 £0.61 +0.34 +3.7 =+0.27

Group IT+1II 24 55.5 11.0£6.4* 9.28 4.03 7.40 4,09% 15.9 1. 14
(39~67) (3~23) +0.76 £0.63 092  £0.58 +7.3 +0.29

Group II 10 56.0 10.04+7.1% 9.34 3.97 7.09 3.96" 13.3 1. 09
(39~67) (3~23) +0.81 £0.67 £0.77 =0.52 *5.9 =+0. 23

Group III 14 55.1 11.6-6. 0* 9.23 4.07 7.58 4.18 17.4 1.17
(39~65) (3~22) +0.76 £0.62 £0.99 +0.62 +7.8 4+0. 32

Values given are the Mean or the Mean+8.D. *Range
Group I: Diabetics without retinopathy. Group TT+III: Diabetics with retinopathy.
Group II: Diabetics with mild retinopathy. Group III: Diabetics with severe retinopathy.

+p<0.05 vs. Group I
Hp<0.01 vs. Group I

FOE:
1. fnigeldl SE BE
224 heparinized syringe® ©°F 4mle] kM- A
#3 % = 3,500 rpme® 3P HEOSEER LR
(fsgEsy)e gdBE S ol Fholets Himd
=l weolml = REE BENA ALYt o @
# 50p10} HEERE SmlE vortex T AA & 187
223 ®B&A7 F 2000r.p.me = 5% RLFHES
Instrumental Laboratoryft¢]l AA/AC Spectrophotom-
eter Model 2575 o] &3] EREAA =tovled H
walgleh. 2E REE —Hoz Hsdod R
& 2mEq/LE& &89+t
2. FMEA el EE JE
1o] 4 LR 938 92 & 32 tRES REk
(buffy coat) % £ &3 At FmIMAE de=h
o] FRIMERMME %M choline chlorideZFH (pH 7.4 at
£°C) e 2 4 Fidch, o« RS RMERMAS &
Az dgon o ¥ o Bk B3

E mEALS 7ed AAT F e Mk %
B choline chlorideF# S F 1: 12 £ 3t N
(suspension) 2.2 wHEch, o] B S0ulet BEAR
5mlg vortexEF 71 A & 187 283 BEE5AA &
IEEE 4R FmA2 # 2,000 rpme 2 557 A
Lometd LR uad 8 fEstds. 248
il A ICE MB centrifuged o) &3t 2 32
microhematocritE MESte] F#5 hematocritE oA =vh.

FmEkA olad EfEe 5 2L AR R BH
35l o
RBC Mg(mEq/L) =measured Mg(mEq/L)

L _loo_
3 FHet (%)
2E Rfe “Eoz AIARx HEEFEL 3m-
Eq/LE A-gdlgerd BEs Bikm HFF F 142
0gvel Adselch  RMEA ool HET 9@
intra-assay ¥ inter-assay coefficient of variation& 7+
7t 2.6%, 4.5%%Arh.
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3. FEA MmEEEE glucose oxidasegio =z, 9] &
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mEq/L, 4.4140.38mEq/L2A IE# Ad vld) F&4
mEEEE e wotw, Mmoo $EE EES @
gre} (p<0.005) #AMEA vlzv #EE o7t Uil
o} (p<0. 05).

FEAT BRFBEEAA & BEMN B Aole 4
ol o}

BERFRENA mfes 2ol SES F5A fpEES S
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Fig. 1. Plasma Mg and RBC Mg levels in nermal controls and diabetica. (N.S.; not significant)

Table 3. Fasting blood glucose, plasma Mg and RBC Mg levels in normal controls and diabetics

Normal controls Diabetics
M F Total M F Total
(n=8) (n=14) (n=22) (n=24) (n=20) (n=44)

Fasting blood glucose (mg/dl}) 97.3+3.1 97.6%8.5 97.547.0 163.6%46.0% 175.0+44. 9% 168.8::45.3*

Plasma Mg (mEq/L)
RBC Mg (mEg/L)

1.5840.10 1.5440.10 1.5530.10 1.47+0.12% 1.44+0.10% 1.4540.11*
4.36+0.17 4.574+0.38 4.49+0.33 4.35+0.38 4.487+0.39 4.41+0.38

Values given are the Mean4-S.D.
#p<0. 005 vs. normal controls.
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Fig. 2. Correlation betweens plasma Mg and fasting )
blood glucose levels in total 44 diabetics. Fig. 4. Correlation between plasma Mg and RBC
Mg levels in total 44 diabetics.

£ 3o (r=—0.44, p<{0.005) M%) ¥L+F Mk
ol e KA A% 295 An¥A oz
W &fEet 354 Mm¥EE mEE-tzd FEe RmiRe
bl 5 {ES MMMES A2 =9 Fig. 3,404 9
o] HELD HMMFE AR (r=-0.24,0.26; p>
0.05).

ERFEE & 446l A WIEE FERES 1 A=
o W& & e TEA Ml m#rlzdEE ®
FROERA =2 e Table 49} Fig. 59} zch. MR
¢ fio] ol WEREE 206I(FE—T) A& =2t 163.3
" o -+47.7mg/dl, 1.51--0. 11mEq/L, 4.44-+0.34mEq/L 2

A ERAC ud FEA MEES EHES Egovlp

<0.005), m#vlzd @ 2 FmERA vz £EE

T aee am s swmean  Aolb gldsh (020.05) #BIEel YT BREE
R B C Mg UFEE T+ E=R A= Z2 173.0:+43. 5mg/d],

Fig. 3. Correlation between RBC Mg and fasting 1. 41£0.09mEq/L, 4.38:0.42mEq/L2 A4 EH Ad) ]
blood glucose levels in total 44 diabetics. A FEA MEE Y mEeodSFe 58T ol sk

Teble 4. Fasting blood glucose, plasma Mg and RBC Mg levels in normal controls and each group of diabetics.

200

glvcose

150

blood

wo

Fasting

Normal controls Group I Group II4+111 Group 1T Group IIT

(n=22) (n=20) (n=24) (n=10) (n=14)
Fasting blood glucose (mg/dl) 97.5+7.0 163.33+47.7% 173.0%43.5% 166.6E40.0% 177.6%46.8*
Plasma Mg (mEq/L) 1. 5540. 10 1.51+0.11 1.4140.09*  1.4540.10* I.37%0.08%+*

RBC Mg (mEq/L) 4.4940.33  4.4440.34  4.38+0.42  4.30+0.48  4.4440.38

Values given are the Mean+S.D.
*p<(0. 005 vs. normal controls
+p<0.005 vs. Group [
1+#p<0.025 vs. Group 1
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Fig. 5. Fasting blood glucose, plasma Mg and RBC Mg levels in normal controls and each
group of diabetics. (*p<{0.005 **p<C0. 025)

Aot (p<0.005) FHIMERA vl FEE o]zt A
PeH(p>0.05). =3t MBES] gv Bl w m
stz fEE BEES 2oro vt (p<0.005) FEA ik
B 9 HROIKA otz FEE 2ol 7 g2l (p>0.05).
fAfEel 2= WRRESE 2400k 7o S MmIEEEE
I0BICE =B ol A 54 musE, MmarzdlsE 2
FIMEA etz EfEE 27 166. 6140, 0mg/dl, 1.45
30. 10mEqg/L, 4.30-+0.48mEq/Lg o 4% FATE
B#Ee UAE=IDd4: 22 177.6+46.8mg/dl,
1.37+0.08mEq/], 4.44+0.38mEq/L2A el o
= BEEE-F e MEEREEEIRE v
etz ¢ Es BFE3 woar (p<0.025), F%4
mpEE 9 RMERA 2 SEE Aol A (p>>
0.05). MAIfEe) slt BEG 9 7l WEE
BEEGEII dold & =t &R FES Hole a4
v} (p>>0. 05).

£z =

BERAE MEES 9<d deaAds FAA o
RIS Bl 7t o etz Y2z
glch o] EMmEE, HHESel MEES dHAA ¢
les Fdeo] MEES FHARE Zlol BEHAUD
(Pactkan ¥, 1977). {E=}=2u] 5 (o] MRBHIRE(LE
F BERAEE PEES SRETE Fe Ut BE
(Seeling ¥ Heggtveit, 1974; McNair 5, 1978) 5} $#&
BREZANA Estzd FifiEe] A5 ¥ = v (Jackson
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D2 ERBEAENA ol SHEe E B0l Q1 8t
Ak vzl & MR F2% Bol 222 potassium
gL o BA ol Fe T vt §51Y
Aol EA st vk HHIA = AA Y 1%einty]
& o] ER S ol F 20~30% = M BEEE 53
albumin®} A stz glst Ve]A & free-o]l 25 e =
FA stz glvi(Agus 5, 1982). webA] el A
T BES ZAGDE m#Eel] = MK vtz
FH MEL BA slzde BB vz FRgsA
FRESHE Aol 2 Zloloh. FEE 4A 9L F 9
= REKE ol-&8te] MM ohzvl) £ EE HiEst Aot

EFEAL M#fF 2 FmBkA w2 sEE 29 #E
9] %] A& 27t 1.55=+0. 10mEq/L, 4.49+0. 33m-
Eq/LR 2= Loes%(1978)-& E#H ARl A 7 1.74
+0.05mEq/L, 4.90+0. 11mEq/L =2, Abraham% (1981)
& EEXFAA mF ¥ RmEkA v sEE A2
1.40::0. 03mEq/L, 3.70%0.21mEq/LZ 5t
EEE Aoldl ozt Aol gldl e ol = BEFE,
HHREES Aelw Fog s

FED HEAN ERFEE 4589 TEA  meEE
2 m#gnlay ¢fEE 2 34 mEEE EFHEA
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t}(Table 3, Fig. 1), =% m#clav s F24
MgEiEs HEMMGE 2o M) &%, F 1M
HRgiel & A $455F Fe m#vtzFES B
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vl fEe] aele ot RimBkA =2l FEw Aot
g9 e B st gd Aelst elokz 8] xve
dell Al J|IE ul zFe] KBk =tz #fEE @A
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—ABSTRACT—

A Study on Plasma and RBC Mg Levels
in the Patients with Diabetic Retinopathy.

Seong Yeon Kim and Hun Ki Min
Department of Internal Medicine, College of

Medicine, Seoul National University

For the‘purpose of defining whether Mg deficiency
is one risk factor of diabeti¢ retinopathy, we measured
fasting blood glucose, plasma Mg and RBC Mg levels
in 22 normal controls and 44 diabetics. The results
obtained were summarized as follows;

1. The fasting blood glucose level was significantly
higher, and the plasma Mg level significantly lower
in diabetics than those in normal controls. But there
was no difference in RBC Mg level between the two
groups.

2. The plasma Mg level was inversely correlated
with the fasting blood glucose level in diabetics.

3. The serum albumin and plasma Mg levels were
significantly lower in diabetics with retinopathy than
those in diabetics without retinopathy. But there were
no differences in the fasting blood glucose and RBC
Mg levels belween the two groups.

4. The plasma Mg level was significantly lower in
diabetics with severe retinopathy than that in diabetics
with mild retinopathy. But there were no differences
in the serum albumin, fasting blood glucose and RBC
Mg levels between the two groups.

Above data suggested, 1) hypomagnesemia was
frequently observed in diabetics and moreover the
diabetics with a more severe degree of retinopathy
had the lowest Mg level. 2) hyperglycemia and
hypoalbuminemia were thought to be main contributary
factors, but the exact mechanisms of diabetic hypo-
magnesemia were unknown. 3) even after adjusting
for hyperglycemia and hypoalbuminemia, hypomagn-
esemia was one risk factor of diabetic retinopathy
3) RBC Mg level didn’t seem to reflect tctal body

Mg amount exactly.
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