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ABSTRACT

In patients with type 2 diabetes, oxidative stress could be increased by their metabolic changes. Elevated plasma ho-
mocysteine is considered as one of markers of enhanced oxidative stress. Due to oxidative stress, some complications
like cardiovascular or renal diseases may develop in type 2 diabetes patients. Plasma homocysteine concentration may
be increased if folate status were inadequate. Protective effects against oxidative stress may be diminished if the status
of anti-oxidative nutrient as vitamin C was poor. It is, therefore, important to maintain adequate status of folate and
vitamin C in type 2 diabetes patients. Thus, this study was performed to determine the effects of supplementation of
folate and/or ascorbate on blood glycated hemoglobin (HbA,.) level, serum concentrations of homocysteine and cho-
lesterol, plasma oxidized low density-lipoprotein (LDL), concentration and plasma glutathione peroxidase (GSH-Px)
activity in the patients with type 2 diabetes. A total of 92 type 2 diabetes patients participated voluntarily with written
consents. They were divided into one of the four experimental groups; Control (C), Folate-supplemented (F), Ascor-
bate-supplemented (A), and Folate plus ascorbate-supplemented (FA). The subjects in C were taken placebo, those in
F were supplemented 1 mg of folate, those in A received 1,000 mg of ascorbate, and those in FA were given 1 mg of
folate plus 1,000 mg of ascorbate daily for 4 weeks. Supplementation of folate or ascorbate resulted to increase serum
folate level or plasma ascorbate concentration apparently, respectively. Folate supplementation not ascorbate seemed to
decrease plasma concentrations of homocysteine and oxidized LDL and reduce plasma GSH-Px activity. There might
not be synergic effect of the supplementation of folate plus ascorbate. The results indicate that oxidative stress in the
patients with type 2 diabetes may lower mainly by folate supplementation. (Korean J Nutr 2009; 42(2): 107~118)
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% Hey2 g3 UuA 2] &4 v|3a] HE3 AE9
Z2A AUE ek (low density lipoprotein; LDL) 2] #
A EE Absl 2EYAY SUHE ] sHAsE 4o
7= St ALY EF Hey 5571 A}
LDL (oxidized LDL) ¥%¢} %] A#aAE wolm” 1
FIRAIAHRJIESS 7H SR oA] A AP AikeES] HE
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SAEL LIRAAHIAZo] fElght)Ze] A4S F2
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(glycated hemoglobin: HbA,) ¥%9 &% Heyd g%
Z ZY2HE (T-0O ¥ LDLC ¥ 8% 418} LDL %
o] ksl a4Ql SFEEfo]R HFA o)A (glutath-
ione peroxidase; GSH-Px) &4ofli= oju st Fa-s 7]A|
<A gtz sielk
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CollAlE ok, Frodls 94k (F34, 1
SaruolEl = Aok Ae) 1 mge, AvolAl= vleh C
(7, 1,000 mg HJEMI C, 1821 A€) 1,000 mgs
T8]al FAT = A 9A4F 1 mgy 8 A5 mieR C
1,000 mgE "d 45 &3t TGt APEAS &
sk FRF QAR A FrAlEtEE SISiTh
A 5= AFEA Fo] M7 $of AQF 3 om, dnt

=
AV AL AR AS Y AEAFHSE 2AR AEEE



Table 1. Experimental design
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Experimental group

Abbreviation

Supplementation (mg/day)

Folic acid Ascorbic acid
Control C 0 0
Folate-supplemented F 1 0
Ascorbate-supplemented A 0 1000
Folate plus ascorbate-supplemented FA 1 1000
ol Aol A, 5 Al e s AEeHEA7] (7600-110 Automatic
OYILARIS] QUBHARSY 7SAL B HQ] HZ analyzer, Hitachi Inc.,»Japan)% o] g3to] At o
° ° % HbA, S5 98 €44 B¢ kit (Variant 1T HbA,,
Ay gAte] dukrpgrow A, A9, dud 871k . = asolo L
Bgors w = = olgsk A7 WA T, Bio-Red, Germany) & AF-3+%.© ™, Immunoturbidi-

| dell AEAE
[e]

1000, () doA g, Mt 2 ASsI0H, o] 23 A
A% A4 (body mass index; BMD (kg/m?®) =

RS STETHSH TN

AAMAGHE 24 RBIgH e R A W o
3Rt ARGl om, ol S4 0] TR AEN
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Azt AFE L2703 (CAN-Pro, E579%74
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< AHERith A AdL WA Bakehas] dd@ HbA,.
Aol ARSI, UMAE 83 e @38 47 4T
oA 2,800 rpmCE 15#7F 44 - sl Aotk o
T8RS W - Baehas] Ak EA Ol ARgeRsla, 4
I WF Rl T-C, LDL-C ¥ Hey &40l AF
£33t @4 0.2 mLel 5% metaphosphoric acid 0.8
mLE Yol ¥ - B8l th7l ascorbic acid Aol A
gatglom v 4L Ys Basilioht GSH-Px &
33} 2ks} LDL 4ol ARE-F3iT
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AAF B4 kit (Folate, Bayer, USA)
Immunology autoanalyzer (Advia cen-
taur, Bayer, USA) & =43alo] +811, d4 vleb C
F5E¥E Okamura HH*S o]€38te] HPLC (Shimadzu

O -1

SCL-10A system, Japan) & =743} th

metric analyzer (Variant II Turbo, Bio-Red, Germany)
= v)g Ak 9% Hey ¥ 5= Hey 44 kit (Ho-
mocysteine, Bayer, USA) & AME8F% 2™ Immunology
autoanalyzer () 2 735k 8151, %4 T-C2F LDL-
C 5= a2 98] #A%x= kit (Bayer Inc., USA)E
ARgRolom, 33 %A (ADVIA 1650, Bayer Inc.,
USA) & o] &ste] n]d - AFsioint. 94 413t LDL 5%
+ enzyme-linked immunosorbent assay (ELISA) W
°2 AZH kit (Mercodia Inc., Sweden) & AR5 01
ELISA reader (Sunrise, Tecan, Austria) 2 743} T+
SISt

4 GSH-Px &4-& 100 mM phosphate buffer (pH
7.0)°l 3 mM GSH, 20 mM NaN; 0.72 U glutathione
reductase @ 0.45 mM NADPHE £383F %of 340 nm
oA 3% 5ot B34 A (Advia 1650, Bayer, USA)Z
4% WskE AL oo 1.5 mMe] H,0.5 718t
S A 57t SRR HsE SAste] AREst

FHA} = WESE AAET) 7t
A

y ¥
Tukey's test® AM-7A5S Fa5FTH
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217y 50.0%9F 4.3%°13tk olE SFAY] 55 WlEE
66.7%7F A5l 13] n|wrollont, AFdef 1~239}
A9l wido] 747t 16.7%°1tk 13] 5% 1~2%0]
93.3%0°]% L 3~47k] 8.7%°]1r.

B AT 69.2% % ATEsHAIE 181 30.8
%= Aed FAE AP QG o F TS A
W AR R= 69.6%01%0m, 1A EF0] 43.5%, 18]
39.1% 1813 gAFo] 8.7% wolqith. dHES F 7t
A = A 7 Al A 22 13.0% 9 4.3%010
olg]dt PHF o7 3| 34.8%= AYAGAE, 13.0%=
Y HEAGFAES 187 4.3%= FAF AAAS =
St SIStk o5 oFE Tl T T B A T

she A% 247 39.1%9F 4.3%°130k. g 242
AT bl B ZF AP o JY el RS0 £

AN Bl 58 kg e 7Pl 5Es] i A

oi:o

oA, EHU SN 3 BIERI G AYE

AT oy g} ek iqk vl C A4S
7dHli= Table 37 29k}, o2 25347 (Estimated
Energy Requirements; EER) thy] ofufx] 43 n]&-2 4
S A= EAE 79~87%01%13L o12k= 66~80%°]3i T

Table 2. Age, disease duration, anthropometry, and blood pressure of the subjects

® F A FA

Male Female Male Female Male Female Male Female

(n=4) (n=16) (n =20) (n=18) (n=18) (n=12) (n=18) (n=16)
Age (yn) 66.0 0.0 570+ 6.9 58.6 + 12.4* 685+ 58 68.0+32 590+ 145 685+ 0.5 642+ 40
Duration of 27.0 £ 0.0 102+ 7.8 8.0 + 6.5 8.0+ 7.4 210 +21.3 123 +87 90+ 64 57+29

disease (yr)

Weight (kg)  71.0 £ 0.0 655+ 6.7 67.8 + 121" 53.0 + 3.2 73.0 £ 10.6" 51.6 +27 62.5 +10.1 60.7 + 9.8
Height (cm) 173.0 £ 0.0 1547 £ 1.8  163.2 + 3.9 150.5 + 0.5 166.5 + 1.6"150.0 + 4.5  166.5 + 58" 155.5 + 2.9
BMI (kg/m?)  23.7 + 0.0 27.3 + 3. 253 + 3.6 227 1.2 262+ 33 229 +09 23+10 250+346

Values are Mean =+ SD.

Values with asterisks are significantly different between male and female within each group by Student t-test: *p <0.05, **p <

0.01, #*%p <0.001.

C: control, F: folate-supplemented, At ascorbate-supplemented, FA: folate plus ascorbate-supplemented

Table 3. Nutrient intakes of the subjects

C F A FA
Male Female Male Female Male Female Male Female
(n=4) (n=16) (n =20) (n=28) (n=28) (n=12) (n=18) (n=16)
Energy (BEER) 854+7.3  79.1+83 788+8.5 79.5+44 873+73"™ ¢58+41 839+143 793+7.7
Protein (% EAR) 218.4+459" 161.0+41.3 151.5+312 1353+156 211.6+39.1" 1143+ 10.1 1858 +49.3" 126.5+11.0
VitC (BEAR)  98.4+150.5217.5+86.4" 182.3+90.1"  78.1+155 194.4+21.0" 126.1£41.1 155.6+19.3  200.5+124.9
Folate (FEAR) 86.1£72.9 78.7+14.6 88.1+181"" 584+39 1169+383" 735+9.1 81.4+7.6 84.4+263

Values are Mean =+ SD.

Values with asterisks are significantly different between male and female within each group by Student t-fest: *p <0.05, **p <

0.01, ##xp<0.001.
C: control,
average requirement

F: folate-supplemented, A: ascorbate-supplemented, FA: folate plus ascorbate-supplemented, EAR: estimated
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A7 dAte] A3 Ak 4 vlE C 5%E Ta-
ble 49} Utk 3 QA T AlFEAH B8 A A
Sl HE 4.5~9.6 ng/mLo|g o Az} 2oy v 7t
78 47 AR gl froskAl thEA] otk ZF AT )
o3t Axbs FAT AR st ozt =9kth A8
E4o] 5803 I Al v W 47 Co2 +8.2
%9 —3.1%, Fo-2 +141.8%% +118.5%, A7 +30.0
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FATS Yy BFoAs 84 it w27t AEEd 5
el vlal] st S7Fstelth 18t olejgh Ws} o
T 84 Qi 5 9y A O AT el f94
QA tEA] kgtom, 7 AFT U folst A= A
FATOIA Bolsd dado]
7} #9k3L FAT A= o237} =8kt

g4 el C v AEEAS 58 d AT
0.38~0.58 mg/dLo]gl o g Ztz} 47 A& 7hof| #
oAl t=A] Aotk ZF A o 2 s AR 9
Atk A=A 58 3 I vlEl C s5E 9y 47
Cite —14.0%8 +16.7%, Fo-& +22.4%%} +36.5%,
AT-E +28.6%S}F +76.3%, FAT-2 22} +14.0% 9} +54.5
%z Wl AT B7 0.49~0.71 mg/dL7} EUt} o]
3 A3 g4 vel C FEE CS A9t o, AT
9 FATS T oA AdEd 58 Al nlsl 19
4 A S7HESIT ey ol sk g Foll = 4 e
1 C s 9y 242 4 AT el £ A o
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ble 58 2t FEIT e AlEEE 58 dof Ay
T HE 102.7~109.5 mg/dLE, W 27 47 A+ 7+
o= FosH th2A] ekskom ke Qlolth AlHEZ ]
Ego® ¥R Fus AT HE -1.95~+4.0% At
ol thh FVFIAY HAdh AEEA B8 Ao
Ha BAGeZ Fo4d e v A ol ukebA
ANFEA] 58 T 3EIY st AT HE 100.7~
111.1 mg/dLolle, v ZH7; 47l AZET 7ol {2

@ Aolrk 9lx 97 T3 ek
APEAS) B8 A T HbA, FEE UYL UL 63

Table 4. Plasma concentrations of folate and ascorbate of the subjects before and after supplementation for 4 weeks

c F A FA
Wk Male Female Male Female Male Female Male Female
(n=4 (n=16) (n=20) (n=18) (n=18) (n=12) (n=8) (n=16)
Folate 0 85+56 9.6+72 7.9 +29° 8.1+ 10° 77 £19 73+13 45+05° 80+ 23™°
(ng/mL) 4 92+17 93+1.4 1901 +£89% 177 +07" 97 + 05" 80+09 1.6 £23% 229 £ 777"
Ascorbate O 057 £0.10 048 +0.11 0.58 +0.09° 0.52+ 001° 0.42+000° 038+ 0.10° 057 =0.11** 0.44 + 0.10°
(mg/dL) 4 049 +0.14 056+0.18 071 +027% 071+000" 057+ 008" 067+ 031" 065+ 010" 048+ 021"

Values are Mean =+ SD.

Values with asterisks are significantly different between male and female within each group by Student t-test: p <0.05, **p <0.01,

%0 <0.001.

Values with different large superscripts are significantly different between 0 and 4 week at p<0.05 by paired test.
C: conftrol, F: folate-supplemented, A: ascorbate-supplemented, FA: folate plus ascorbate-supplemented
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2 Wa] A E7 6.2~8.5%7F Hdk AlHEA B8

AAEZY] 58 Fo 9% Hey v%5+ 9y od= 242
CTE —6.1%% —2.5%, F-& —10.6% 2 —0.1%, AT
+19.0%29F —10.8%, FAT-S —22.6%9 —14.0% % 22}
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2 f94 9 AT S Sol9 2712 woltk olela Wk Fo A% Hoy 5%
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OISR e W A el 9 Hey Sl SR gmq por) .0 o v A8} LDL 5T9F GSH-Px 2

Fol7h gIgont o e AL CF FAFO] Firol vl o SorrE
2 Qpopae] @4 T-Csh LDLC 2 @74 A8 LDL

A OIS e 2 ABE WA ATE AR 3 ST e 93 T
A ZolA AT ol folsh ol AAE weiny O o o X Fen fave b EA T
C st NP2 58 Aol A oA A9 ue
Table 5. Blood HbAic and plasma Hcy concentrations of the subjects before and after supplementation for 4 weeks
c F A FA
Wk Male Female Male Female Male Female Male Female
(n=4) (n=16) (n = 20) (n=8) (n=8) (n=12) (n=8) (n=16)
FBG 0 106.6+89 1088+ 64 109.5+63 1060+35 1055=*59 102.7 £10.3 107.4 7.0 1045+ 10.1
(mg/DI) 4 106.1 £12.6 107.0 122 111.1 £11.4 1051 £8.5 108.6 = 13.1 100.7 £ 15.2 108.8 £7.5 108.7 £ 9.1
HbAIC 0 75+08 81+1.03 66+09 9.0+ 32" 67+09 63+1.0 70+ 1.4 7.6+19
(%) 4 8.1+£1.0 85+t 1.4 6.8 £ 1.1 8.1+23 6.8 £0.9 6.2 +0.9 7.0+ 1.4 7.7 219
Hey 0 19.8+48™ 120+22° 132+08™" 93+07 121+1.1° 11.1£1.8" 19.5+63™ 129+ 1.7
(pmol/L) 4 186+ 57" 11.7+31 11.8+06"™° 92+07 144+1.6" 99+18 151 +38" 111+13

Values are Mean =+ SD.

Values with asterisks are significantly different between male and female within each group by Student t-test: #p <0.05, **p < 0.01,
%0 <0.001.

Values with different smalll superscripts are significantly different between the four groups at p <0.05 by Tukey's test.

Values with different large superscripts are significantly different between 0 and 4 week at p<0.05 by paired test.

C: control, F: folate-supplemented, A: ascorbate-supplemented, FA: folate plus ascorbate-supplemented, FBG: fasting blood
glucose, HbA1c: glycated hemoglobin, Hcy: homocysteine

Table 6. Concentrations of serum T-C, LDL-C and plasma oxidized LDL and glutathione peroxidase activity of the subjects before
and after supplementation for 4 weeks

C F A FA
Wk Male Female Male Female Male Female Male Female
(n=4) (n=16) (n=20) (n=8) (n=8) (n=12) (n=8) (n=16)
T-C 0 1300+ 345 1792+ 229" 1774+ 344 2185+ 443" 1570+ 310 1390+ 21.3 1590+ 10.6 1810 + 9.4
(mg/dL) 41300+ 245 1650+ 16171178+ 308 2030 + 438" 1470+ 106 1456+ 460 1625+ 69 189.5+ 37.6
LDL-C 0 700+ 269 1080+ 191" 1178+ 308 1560 + 449" 1035+ 315 940+ 157 1040+ 153 1267 + 123
(mg/dL) 4 710+193 990+ 1157 1058+ 279 1430+ 427" 875+ 158 99.0+ 132 101.5+ 10.1 130.5 + 31.2°
Oxidized 0 282+75 382+ 68" 469 +181% 550+ 122 399 +87 342+ 63°  436+£10 526+ 62
DL (U/mL 4 349+ 40" 407 + 28"  394+9¢° 507 £ 9.5%  395+09 415+ 111" 405+07 426 +57°
GSH-Px (nmol/ O 196.5 + 42.3™ 136.6 + 31.7° 2000+ 260 2187 +30.6" 221.3 + 30.6™° 1828 = 238 2136+ 60" 217.8 + 429"
min/mL) 4 2130+ 399" 1579 + 303" 2021 + 160™* 1614+ 07° 2417 + 347" 1865 + 349 199.0 + 24.5° 201.5 + 23.6°

Values are Mean =+ SD.

Values with asterisks are significantly different between male and female within each group by Student t-fest: *p <0.05, **p <
0.01, #+xp<0.001.

Values with different large superscripts are significantly different between 0 and 4 week at p <0.05 by paired test.

C: contral, F: folate-supplemented, A: ascorbate-supplemented, FA: folate plus ascorbate-supplemented, LDL: low density lipo-
protein, T-C: total-cholesterol, LDL-C: low denisity lipoprotein-cholesterol, GSH-Px: glutathione peroxidase



130.0~177.4 mg/dLo|glom, ojxh= 139.0~218.5 mg/dL
2, ATE AT Al T B AAxr) FosHAl =3kt
Ty 9y 22 4 AT tele fos thEA] ¢
AUtk AEEHY Hgog Y T-C s%t YW 44 C
T —0.2%% —7.9%, F3-2 —4.6%% —7.0%, AT~
—6.3%} +4.7%, FAT-& +2.3%%} +4.6%% Wa] &
Ah= AT ¥R 130.0~169.0 mg/dL7F Har oxp=
145.6~203.0 mg/dL7} =3Itk AlFEZ ] J8 Ao ]
3 FAACE FA Q= Fas Cod FarloiztelA
gk 1ok o]ydt Wl Fe= 8% LDL-C % CF
o Frel A o2t f2labA =S8k

¥4 LDL-C 5+ AE=d 58 Ao gx didat=
A B7 70.0~117.8 mg/dLoll e ozh= 94.0~
156.0 mg/dLE, A& AQ]st Al o+ oA Azt
et =k 2y v A 40l AR 2ol fre
sl th=A] ekskeh AlgEAe] BEo® ¥4 LDL-C &
e 9y 47 Cte +1.4%9 —8.4%, Fi-& —10.3%
9} —8.3%, AT —15.3%%} +5.1%, FAT-E —2.5%%}
+3.1%% Wa) A+ ¥R Fah= 71.0~105.8 mg/dL7}
Har 2= 99.0~143.0 mg/dL7}F Fdeh AFEEA)
Eg dof vl AR Fo4 S Aae CFY 9
A9} F9] v B 213 AT ERbel A Bt o]
23t W3} o g3 LDL-C 55 o438 A7S A9
St Al - BFellA o2t 8| E9kth

2hel LDL %+ AlEEde 58 A ddT EH=2
28.2~55.0 U/mLelglom T 247 47) A 1hol]
SJeHAl th=A kgt ZF AR diellA f2gt ks
¥ FAT oA BlEd, A7 sk A4 &
oF kel LDL ¥ 9y 247 C +23.8%8 +6.5%,
F#& —16.0%9F —7.8%, AT —1.2%$} +21.3%, FA
T =71%% —19.0%% W] AP HE 34.9~50.7
U/mL7} = 3ieh AlREH2] 58 Aol nlal] FAAC® f
A Qe Hhe Fre wAkgl FATE ofzfelArt Bl
th AT Co] EAbellMe 23]8 Stk o]eidt
W3} Fo|= I Ak} LDL w5t $U 242 47) A3

Al O ol A Qgka, 7 ARE W A C

o O Fo

T3 Frol A =t AR f-oskAl =9kt
G2l GSH-Px &3 AFd=2e] 58 ol Ay 4
2 136.6~221.3 nmoL/min/mLo]le™ {1 247} 47)
3

7}
AET 7ol felstA thEA] skt ZF AET UlellA
ot Aak= FAT-S A9l Al 1 BrellA Qe
WA Eokth A=Al 5807 ¥4 GSHPx &
S 9y 27 C-S +8.4%9F +16.7%, F- +2.3%9}
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—13.4%, AT-& +9.1%S} +1.2%, FAT-S —6.8%9 —55
= GepA AT ME 157.9~241.7 nmoL/min/mL7}
Hdok AlFEA ] E8 def nld) Frrol oakel FATS
YoM = 84 GSH-Px &40] 94 A A=k
a8y Ctol ozkgl Aol drtelM = 23818 S7HE S
o}, o]#fdt Walel| = B slal I GSH-Px &S 9]
U 247 47 AT gl foletAl thEA] skt 7 A
A el 2] A FATS AQI3 Al olld Boled

N A7} Egeh

= ATl B A% 62.1401510m, 3
A9 T TS 7L d9laL, DS
@ olglel ofef 7B T A okEe mEstal
At o5 eluA] AFE F5 dolsl =
A ol dhgatelld o Zink ey Ey ot Ak B
AR AT B BMIZE @=le] mAl sk SAbska
Hom mof oy AFHFe] EER] mIAA= 3t
U efdA] anlgat g fshs it A7t
oh A AR WY Ak B gRekit.

2t 2 H[ERC JIFH

2 AT 9A JHEe BERaOm 53] of
A Al 5 st
A ATeINE A2 Fu B JAr
urk ko 2Ak 9A19] A W 250 pg vl
A7) Fagirkn wwe v gleh?
Py B A AHE RETS Bs) ok B

T e BF - RAT P AT 49 W =
gl

)

lo

3

TN B G Bt FO4 QA FAAE et v
Bb Col WE B Eake Glglch Q) 570) FuEY

BolAel7) 457 vl
= 9 G 2k R Ak 33 94 B
=W S A

o
Lo 2 Pk 45

HHSE A28 Gy DA 7
AR BE el

2 o] vE C AR 9 ks 9
Sort o RS A9 U BFRT AL 99
o Sl 59 9 A7 A28 Py 0] ek
C AAFe FRSTD gt et ¥ A7dshe
P ety B, 59 ofxpel B3 Ak AT 9
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9lee BTl oA ZaE T AT Sy 84
etz wlsl @Rl Blek C Sk felal
3, A7) A S o S ols
ArAEE Adsh 2Bt HjEl Co 2RE ST
PR, gy Ak vEl CE o wol 4AE Bast 9l
that FAIAh S9leINE Al AEYAZ B 9
4 2 Bl Bl 200~500 mge) HEh C A
A2 Aol ks Tl Yok B Aol g
W CE WE - A AT FAT 9 A BE - 43

@ FEe g R mRelA @ e C St §
SJspl F7HE oleld Aske A28 P B,
o5¢] vlekl C HHFo] BEEeleiehs 5 1,000 mg
o vlehnl C BEE B wleh C FEE wolod
& PRI deizh I A28 Fad B 4
370l BlER CE 1, 2 i 3 g4 B8 o AT

oI 8% EH o B vk C St S

QUL BF - HHT Freld 9 o w5 9%
HlER C 7k Z7he B s Sugi o) of
vRE Qe BE - HAR Q8 8% A ot Sh
galksl 750 dtE o] Alsl AEH AT 7HAE T o]g o]
3 WlEpEl Co 2R7h Aol Yehd @io] oldrt &

doh 2oy Ak HE B adke gIslvh 229 g
W SEAel|A] Aksl AEHATE HIER] CO] ARE FT7HA
k= AL ojn) WEzom® nFRALALZE Al
el 2 Qo] Ex5e) Alet ~EHAS F71A7IL
= A9 w odal Bolg #49 Hey 59 A8 X
Ashaiste ol Askinke A% SelEsl 9o ol
P AT A date] A el ZasAle fAb
& e UFETs 2 SUdtn 2 5 9o,

5583, 23 HbA, X ¥ Hey 8%

2 Ao FHIFE 457 1 mge] FAF B 1,000
mgd] HIEW CO] BF W B BF - gF o] e g
23] WA itk o= Gatelut HIEW] C7F 3E P
Foll Y 71AA ehsthe A& AR BEE # AT
%PXFE——% B ATdddst

< st ek

g? HbA, F5& 457F 1 mg9 A £+ 1,000 mg
o Mgl CO] BF 9 W BE - AFo) uE dvke W
35 HolA elsith o Fof

of A% n¥F AeE vehiFE AHA Aol gl
A golek” B A date] HbA, 50| A 4]
U e olFo] BF ATHYHSAY A%V L 54

(

of

e

¢

1“ rm
Y
o
F{F
T
o
- 2>
rr
o
~
i

g g Aeska lg7] W Zoloh gdatolut: v
BRI CO] BZ - AF7E EF HbA, 2l 434 U= 9
Fe 7IAA] G2 2 AFATRE 2 AT HIRRES] HbA..
St AA A Akt A 97 2 AFelA GAatkel
L HIEN] C9] F97171l 4571 8% HbA,. = W3t
AZ171e EEe 717ke] of iyt Azt JEM A2
g Py FAleA 457 v HjERI CE 1, 2 = 3 ¢
A EGA7 A AT s 85 gJEH e fgf HbA,. 9]
s a7 AR

B Aol d4 Hey 558, AdE4d9 54 4o,
© S

)

T2 AT 3 2 DAL fISH %

ek e el ol 94 Hey il 4L o)

A Fo QR fAA 203k A olgle] 4ol

A L G Gol el 5, ¢ At
13l

Enl Ul 2o A2 W

F&ol ¢ ELE}* A& AAFlET
2L Al A FAzt vlEo] Eod HE o 1ol
Aotk A2y G FAE tdoE FufjelA 5
AtolA FAo o8] 4 Hey s&7F 718k Ao
et o F7ke] Jert @ $kro] tixatET o
2 38 Cdt FAT 92k 83 Hey 571 F9)
Azl vl et =0 H LI REAIAHJEZ (=
15 pmol/L) & Ad A+tdat=oe] At s oA &

1L o= ol £33 wizo] gtk

AT AEEAY] 58 5 Fro w91 oidatet
FAT 9 Py ozt 25elA €% Hey 5571 frelshl
A= et ¥lS Fatel ozt W**XMW% A7t &
AA Frelidol SIAIRE AtolA= frest A @t
UERFA] k- HOoR mFo] 4577F 1 mg?] Aks BE -
AFsh aveta Ak ol Sdate] % Hey A8l
2 HER Bub BoXoh aapdolgt A& gt o
2ke] Fojggol| tish TA= veketd] Wi 1~10 mg2] ¢k
A 0] agego] aapdoleh: A¥rt Q7% ska
1 mg "Rk AL AT aygolehs FAE kY
AT 1 mg RS ALE Fox ans L3t
th= W8-S AA gl ek Co W82, FATS HY
VAt Breld 84 Hey %7 FeletAl Ak He
E m|Fo], gatel] &gt EH Hey s%9 Adks Al¥sh=
Zo] obd7} A7kt dHH 1,000 mge] HIER] CE 45
B AFS AT EARelA €@F Hey %71 19
sHAl Asskgith ol st Ay njep Co B3 AFH7F
g3 Hey $5& AstA7l= 237t fitks A& AlAkst
o} B3 o= A 5 &%) vlEo] 50%E =3%H A
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A oAt 93 T-C 557 =70
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¥ QoA 8% LDLC 5t AgRde 24 5
T ol A el 9y 25 2 AT oi% qw
AR 18 S AR, olelit b gl gk

At} HlER C7}, &% T-C 55 vE7IA &, LDL-
C &% Fost d&Fe 71AA dethe Ae AAbs
th sk oz gt @Ak ARt ‘% LDL-C 5
S7F A U AL, 94 8F T-C wRA Aushl
e wE Jeoleta oA AT Sl
JILDL-CE% (=130 mg/dL)S K< A= 26.1%°]
e, AR ERbEE 7 ouf o) okt Wi $Ate]
AF5EE(< 100 mg/dL) & 88t = A9+ 69.6%
of @glon, A oxprt gatE T AR Wtk F
AAEE AAE B8R 13.0%9 AR T 4.3%
gto] A2 LDL-C 55 ¥, 4.3%%= 100~129 mg/dL
olglom, WA 4.3%= 130 mg/dL o)doldeh Zdl~
HE AskAl 58218 T-C &7 25 Aoldd d=
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ZdALel FAT9] oAb tidAtel| A §-2]akA 74 ATk H]
Z P A& didakel FATS @Ak didatells = 4
AE7E BAA oS HolA| QAN AdtellA frelst
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HIER] C HFo] 1135 '\l/\ﬂloléigi e " 141
IAES] & BAFAE B AR ARl =
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AHsE LDL B A[doitelhz o %E% Zji 1712 &3
£ IAET M FAHG T3 s ATl
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LER A QFQITE? i At & FATlA VRt &)
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ate] A ef ststE WAzl o] FAela A%

49l 4L sk ol Rk S He LeFCh W,
@749 413} LDL FEelA 9 T4 1wl 4R 83
Hey 520141 Vet 9219} nie) g 1of Fuark
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obA A1 LDL 557} Z7Kbeks 43 e, Teh
B Qe AZS Alskit o4 kel @4 LDL-
C w7k At §e5bl £907] wel A LDL 35
S5 3 Ughe golet olsheek. & LDLe thet At
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S ekl Rolek 258 5 9k
2 el 94 GSHPx e ATEAe) g 5 F
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Sk W% PR WA oA BaAEst A
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