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Abstract

The objective of this study is to investigate the effects of dietary nutrient intakes for markers of blood glucose and
inflammation which is important to the progress of type 2 diabetes and the development of its complications. For this study,
76 adults with diabetes (42 males, 34 females) were recruited from a group of patients who had visited the department of
endocrine medicine. Data on anthropometric characteristics, clinical indices such as hemoglobin Alc (HbAlc) and C-reactive
protein (CRP), and dietary nutrient intakes were collected. Our results have shown that 66% of subjects were either
overweight or obese. Serum analysis indicates that levels of C-peptide, glucose, HbAlc, CRP, triglyceride, LDL-cholesterol
were higher than normal range. Results from the dietary nutrient intake survey displayed that intakes of cholesterol and
sodium were higher than Dietary Reference Intakes for Koreans. On the contrary, folate intake was lower than the guideline.
Within the females, energy contribution from carbohydrate was higher than Korean Diabetes Association guideline. Statistical
analysis has revealed a negative correlation between serum HbAlc level and dietary intakes of polyunsaturated fatty acid
(PUFA), n-3 PUFA, [ -carotene and vitamin E after adjustments for age, BMI, smoking habits, alcohol consumption,
exercise and ingestion of diabetes mellitus medication (p<0.05). Serum CRP level was inversely associated with dietary
intakes of carbohydrate, protein, vitamin C and fiber (p<0.05). Our results suggest that dietary nutrient intakes may influence
the levels of HbAlc and CRP, and subsequently, it may help in the management/treatment of type 2 diabetes.
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and Classification of Diabetes Mellitus 2003). Fi -2 X &
A4 TEF SAI7} ekl ol Akl Aol wet 417,
of A4 ZAo] AT £4E itk Ueby @2
3t g 24 Hsto] v Pt 8}35)(American Diabetes
Association, ADA)y= Ho+ A4 AE df 80~120 mg/dl, 18]
I B HA A A FF 100~140 mydlE g 24 2R
2 AASFL tHAmerican Diabetes Association 2003).

g 238 B = F351g M A (hemoglobin Alc, HbAlc) &
B2 SHMNE BUHLT 5 ok HbAles 274 oo} A}
&3 2Eg WA ZEg SR 23 279 We A
2 749 =229 g Pl Z(Krishnamurti & Steffes 2001),
T 230L7e] Bt @9 2 A E WhYste AREA]
e o] &5 Qitk AT G SRpoA FE A
o} HbAlc Atole]] §-ol5h A:/BA 7 9lFo] BaE g, 4]
3 2A7F @FHET HbAlcZt B FHEFY S AA=
H $-835}ctar shok(Sikaris K 2009). wekA ADAE= HbAlcE
7% ugto 2 9X]8 Z1-& BASH(American Diabetes Association
2003).

Aol Al L8 A7t ASEH SAd4ka o] F7
sta, A Absh 2EHAE AN A AR 229 &4
ety XEGS 2SR ARk A0 14Q) A4k
E35}=d)|(Peuchant 5 2004; Ceriello 5 2009), 0] &2 T
o] Gl LDL, Z=39] AFs4kL 52 S7HA1713, &
2432 ¢St Hunt S 1990; Giacco S 2010). 3HH, AFshA
Ef2o] oAl 4TS sk FAEHA|7L BEsto] 4ks}
2EY A4S JA Y Exto] A off iy Wi &
B35 o] S7tsk= Ao dEA UtkGiacco 5 2010).

TG v ThE ARIAEY A= FEHREE Fshe
Aog2 dA ok LS QF ATA|Eof| A cyclooxygenase-

2451, T2AEo|E BEE HIPAA AAE
ZAE| & vh==t(Cosentino 5 2003), G&HHS E3F T
AHESY APl T IS 3ty GFHSY A==
= C-HHSA] TR (Creactive protein, CRP)S
ZA3}to] golE 4= 9ty CRPE G54 Aghol|lA dA|3HA
7k @4 Y] shutz oA Q] 944 vhE Tl (acute
phase proteins) 2.2 ¢ A ¢l=d|(Genest J 2010), F=r Z
Aol A CRP =20] 25 AE88ds fo] woxinta
42 A A Asegaonkar 5 2011).
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U ABEE 5o HETEEE AL WL =5 4

Ql8-o] Hi1E ¢tk Stratton 5 2000; Cheung 5 2010).

g il A FGFA

AESH ToAE 53] AAF 892 T o] B A

3y 9 Ay X7 BN wf T8 g5 T AAL
AW 2 o]Yoh= AT T BAES FEaRol Ta
512 92 AR A} ol4de] TAFHTIE sk, oFE a0l
Baw ASolE Bol W) Aol ANET FPe 2P
g 228 F= Aoz HuEQtkFranz 5 2002).
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ARl A7 5 AAstaLzt gk

\
R

]

2
r

o

Rl

i

8
o

oI e

1. o157 CHAL

AL 20099 6UHE 20099 IR A& 24 Tie
el el ko] LRk B 304] o) 804 ofshe] gy
S 76 42, ol 39S PO Bele] S 5
o ANSHETE A WEHS Batel A, A, B ol

¢

A FA A FA A, SF R@A 85 WA 85
A). PSR, T, WAVZ ) & 249
o}

2. MA| HS

AT AT 7HHe XS g Aol A AA X5 A
E71E o]&ste] A2 0.1 cm, AT 0.1 ke7bA] S35
AR 4(Body Mass Index, BMI)= A F(ke)/ A1 (m)’ 22
Aibstet. €k Faolu 7%l 5= AFSHA 2L, 10
2 ol S Fgt AHlelA Ahs @ SA7IE ol8ste]
Z7] E(Systolic Blood Pressure, SBP)I} 0]€7| & <¢H(Diastolic
Blood Pressure, DBP)& =43} ).

3. € 2N

1247k o] FA1%E Aefoll A AegHol A i A3
gko] 47C, 3,000 pmof| A 2087 A4Eeste] EHS £
shtet. ZkzALelstatoll A 15547 (Fuji DRI-CHEM 3500,
lpn) 2 BHT ARE FARN) A A4 G2
© Y, FHAY, 22EE 5 QNBAAA} 23 CRP
Solth 1 £)of] Cpeptide®} HbAlc= ZHZ} chemiluminescence
immunoassay(E170, Roche Diagnostics, Mannheim, Germany)
@} high-performance liquid chromatography(Variant II, Bio-
Rad Laboratories, Hercules, CA, USA)E o] &35}o] 435}
At
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4. AO|MF =AL

AolHF 2ARE 2417 UL o8-8t o] FojHrh
A 39 B9 obd, A, AY Aatel zhH oz HHT
RE A SR} A7 HEARY FF L £Fe 24
sto] BAAHFE 7ot 9 DFIFAPE dAret
i e HEstglen, FulE S4 mEgE AXste 4
HE 249 &2 B 71908 £ =S F=skr 4
oM 2AH AHE FH YT Y9 H 29 CANPro
3.000 dste] L AHAFE P

5. XI=2| SAHIAzZ|

2E g3 E= HEESHX(SD)E UEFJ 1AL, SPSS(Statistical
Package for Social Science, v. 15.0)5 AME-3l] T4 £431%
o ATRES HEx) g Wek BARA Mol 21w
shgich @ 71] Aol Student’s t-testS o]-8-5Fo] B A5}
Ak Qor AT WEE 700 AUTAE A u7) 9
3]] Pearson's correlation coefficientES #4515 th HbAlc, CRP
of Qabh AT 7h0] AVAL o5 FEo| AFEL F=
Ao el A, BML B9 of¥, &% ol¥, £F o,
g of Hg ol FO MY F NE AWASE 75
FTHGulliford 5 2001; Lee 5 2004; Lee 5 2008). =& A}
£ p0059 1) BAZCR folf Ao WAL

Za o oz

1. A7 CHalRle] §3

AT AR A2Y P BR} T6HOR WA 42(55.3%)
ol 4@ 7%) 02 T HA thRel B A
2 55.8£12.4A1% 2w, AR BE= 60th7} 2182 7HE
AL, S0TH(187), 40tH(1678), 70TH ©]/(137), 30TH(8"5) <
o] glet.

AR hAALe] HE BMI= 24838 kemol T, W} i
Ao} et 24.0+2.7 kgm'o] gt o= 2010W =R
FERAPNA R 300 o] |/ Bt BMIG 24.1 kg/m'
of Wl Sk B, o4 THARI) BEE 258446 ke
m'E 30t o4 9142 Ft BMI 23.63} H|WEt] & FF
= UEH AT otX oL BB A S HRtE R WE BEE
Ao EE AR 27, AAAT 247, AAF 177, [DA ¥
T 287, ItA wirt s o2 yelhu, A F3) B|to] s
She A97) BotTh Huke Qlad AR S a8
AojBz AFE HIET g AFol Fosta, :5F2
FNA AFS el Bash ek W, A 37 Ak
qARRre] B 27] WIS 127 mmHe(HR} 125.0 mmHe,
o]z} 1294 mmHg), ©|€7] Fe 77.3 mmHe(E=} 75.6 mmHg,

HA7E QAR A 9T 911

Table 1. General and anthropometric characteristics of the

subjects”
Total subjects Males Females
(n=76) (n=42) (n=34)
Age (yr) 55.8+12.4  55.6£11.8 55.9+13.2
Height (cm) 1642+ 84 169.3+ 6.2 157.7+ 5.8%**
Weight (kg) 66.9£11.3  68.7+ 9.2 64.6+13.1
Body mass index (kg/m’) 24.8+ 3.8  24.0+ 2.7 258+ 4.6
SBP (mmHg)? 127.0+17.8  125.0+14.9 129.4+20.6
DBP (mmHg)” 773+ 94  75.6+ 7.5 79.4+10.9
Alcohol drinking (%)
Current 42.1 66.7 11.8
Never 46.1 214 76.5
Past 11.8 11.9 11.8
Cigarette smoking (%)
Current 25.0 429 29
Never 65.8 40.5 97.1
Past 9.2 16.7 0.0
Medication (%)
Diabetes mellitus 68.4 69.0 67.6
Hypertension 342 238 47.1
Hyperlipidemia 30.3 31.0 29.4

Y MeantS.D., ¥ SBP: Systolic blood pressure
3 DBP: Diastolic blood pressure
Significantly different from males (Student’s f-test): ***p<0.001

o2} 794 mmHg) S 24 A4 el &3hich

A TS ATEYH @4 432& A2 A9 F¢
66.7%=, Chung 5(2005)2] B9} Ao, 20108 =+
NAZFFRAE TRHS 194] ol A S58(87.7%) 5
the E4 Yobth ofzbe] A9 11.8%2 TaEo] A =l

7 BERAL vl B Fokth FAELS A 42.9%, o
2} 2.9%2 ZAFE| O], YA} 47.9%, AR} 7.3%2 B3 EF
Toll Hlske] ot Wtth(Lee 5 2008). 18l @Y, B
o} YA FFHRS B35l SR ZH2F 34.2%, 68.4%, 30.3%
2 YeEGtTable 1).

2. Mistst 2{At

S8} AL AR Table 20 AASFTE thARe] B
C-peptide =+ 3.1483.2 ngmlZ AA}o]| H|3}] =%t} C-peptide
= el Qled AR A JEA, o] £X7F Frh= A2 W
AAEO] e’ AT e AE ouldtthPatel 5 2012).

2 A7 A Bt S5 @2 158 mg/deo]al, HbAlc
= 8.6%% A& Q5= 4~F0]9lth Stratton 5(2000)-2> A
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Table 2. Biochemical indices of the subjects"

Total subjects (n=76)

Males (n=42)

Females (n=34) Normal range

C-peptide (ng/md) 3.123.2 3.3£3.7 2.942.6 0.51~2.72
Glucose (mg/de) 158.0+53.5 156.9+48.3 159.3£59.9 70~99
HbAlc (%)” 8.6+2.0 8.542.0 8.842.0 46
CRP (mg/d()? 2.346.0 2.4+6.6 21452 0~0.3
TG (mg/de)* 179.6£126.9 194.1+159.7 161.6+65.7 28~150
Cholesterol (mg/d() 190.8+47.8 184.8+41.2 198.3+54.6 130~200
LDL-Cholesterol (mg/de) 114.3£38.5 108.1234.0 122.1243.0 ~100
HDL-Cholesterol (mg/df) 46.2+12.1 439494 49.1£14.6 42~72

D MeantS.D., 2 HbAlc: Hemoglobin Alc, ® CRP: C-reactive protein, ¥ TG: Triglyceride

79 G BATE IO T AT 2 Aol bl
z ot i Bl Aol 2% AT B

S 423 sha vl AT
4% SRR e Y Fatkn o

A EQ] CRP GA] 2346.0 ng/dl2 AR BT} o
et d5uhee the §HES SuslT A5
& el 00l 39l spuoloz Fel} Wasi, £ 4
o] S E WY 9 4E ARSS A8 B X

G DL B AR E JAsEnT &
ofch. Wi, ABT, WMEY, JwIeyl 5o 7| NEE 2
5 A9l SR AA).

|

dhAe] A L 2% GUh HHFL Table 3o AAIS

AR dF TS 1,930.04252.6 kcal =
20109 FNAZFGFRA 194] o 4 A HHF
2,090.2 kcal 2o} tha FQkt) HRl= 2,043.04232.5 keal, o
A= 1,790.4+203.7 keal 2 A Z3ke] Ybe] Ao ojzpr
o M OR EThp<000D). P ALY H5TL GF
AehE B7HRE Lee JHE002)S] Aol J5hel atsk of )
19 A3 g3Fo] Z+2F 2,000 keal?} 1,683 keal 2, A= &
A7<] A} vlEF o), okl o ke SFolgt B
T3HE JFHTFL 287 go 2 20109 FR AL FFRA} 328.0
gttt £22 ety ol 2 Ao tyxSol
Fuy IAERA BHE YAS A fROE 1
QITh T, T HHFL AR Bio] 8124152 go2A
20109 FNAZGFRA HHF 760 ghrk £ et
o} A= 85.5416.0 g, oJ A= 75.9+12.4 g0 2 HFA}7) oA}
ueh fejaoR go] HASATHP00D. A HHFL 425
g0 2 20109 FNAZFFEA 4 A HHF 435 g3t

AT
iEﬂ/\Eﬂi AqFH LS 279.6+138.5 Mg 2 W|Z 2 =g
2AH|E 7S Z 2 13(The National Cholesterol Education Pro-

gram, Adult Treatment Panel III, NCEP ATPIII) @A<tEc @
StTF NCEPE: HRaHdehe oiAalr] 915 Bal2ds 413
2300 nyl TRk 2 ST o0, wok B LDL 24
LHEC] oW o] FHLHE AHE 200 ngd wTe
2 Ageteln sFETHNCEP 2002).

AA) AT AR ol HFEECHE BesrETh
A A H=62.3:16.8:20.9 50|31, A= 59.7:16.7:23.6, &
A 658171722 e7ke] Aolg etk fargrgels
oA LUt T SROIA ARt FEF tH] 3 9
OFA 9] H| &L B3R 50~60%, THHE 15~20%, A|HF <25%
¢1d|(Korean Diabetes Association 2011), & 9] A5 B
A 2 dF o] FERAR, AAte gedEe A
Hlgo] 1 A e Witk AA 5 A A3
grdtE AHE A2 v BA O Aok &, A A3
Fol 2H A3 ©rdlE9] HFe] 7 e, A
A/ eeIHE AARS SFH A/ ARRSHE A A v
3 38 @35 ded s=9 AW st A5staL, HDL
ZH2HE 2t AStE Bivt Jlong BastE
HAHE A o2 2¥E a7t tkKodama 5 2009).

Ul Qos 9 o] 4TS ATE QUL 4
7171200 W3 AFFo] ok REelon, YEES A
o] Thcigich. o) LEE Aol 27 62438412725
mg¥} 5,548.5+1,023.7 mgL 2 =21} 5,708.61} 4,041.7 mgl 2
H gk 20109 147G g2kl vl = =g AT
2 Btk YAelH FEET G BeA AATHE AL
WIS AL B ohJPt kT WS AT
W 288 oA T 4 Atk el YEE ML 27t
XA} renin-angiotensin-aldosterone system(RAAS)S &4

SA7IE, ole2 A AR E4E S7HIA ¢
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Table 3. Dietary intakes of the subjects!

oF

2 AF7E YA vA= 9F

913

Total subjects (n=76) Males (n=42) Females (n=34)
1,930.0+252.6 2,043.0+232.5 1,790.4+203.7***
Energy (kcal) 5
(96.610.6) (92.8+10.0) (101.3£9.5) %
Carbohydrate (g) 287.0+40.5 291.8+44.3 281.0£35.0
. 81.2+15.2 85.5+16.0 75.9+12.4%*
Protein (g)
(167.2429.3) (166.1+31.0) (168.6+27.5)
Vegetable protein 44.748.0 46.1+8.7 42.9+6.7
Animal protein 36.5+13.5 39.4+13.9 32.9+12.2%
Fat (g) 42.5+12.8 44.4+13.3 40.2+11.8
279.6+138.5 279.6+156.7 279.7+114.5
Cholesterol (mg)
(93.2+46.2) (93.2£52.2) (93.2+38.2)
Total fatty acid (g) 26.3£12.3 26.9£13.3 25.6£11.2
SFA (g)” 8.9+5.2 8.8+5.3 9.1£5.2
MUFA (g)" 9.6+5.3 10.1£5.7 9.1+4.7
PUFA (g)° 7.742.7 8.0+3.1 7.442.1
n-3 PUFA (g) 1.1£0.9 1.2£1.1 1.0+£0.7
n-6 PUFA (g) 6.3£2.3 6.44£2.5 6.0+2.1
. 753.94263.2 740.5+315.9 770.4+181.5
Calcium (mg)
(107.7+37.6) (103.5+44.0) (112.9+27.6)
. 5,932.8+1,211.4 6,243.8+1,272.5 5,548.5+1,023.7*
Sodium (mg)
(296.6+60.6) (312.2463.6) (277.4451.2)*
L 949.9+460.6 949.7+422.1 950.14510.6
Vitamin A (zg RE)
(142.2+70.0) (132.9+58.5) (153.8+81.5)
Retinol (¢g) 102.5£71.3 96.0+83.6 110.6+52.5
B -Carotene (8) 4,867.2+2,700.9 4,877.242,419.7 4,854.843,050.4
. 13.343.6 13.8+4.0 12.8+3.1
Vitamin E (mg)
(120.5+32.7) (114.6+33.1) (127.9+31.0)
L 138.9448.2 137.2+51.6 141.0+44.4
Vitamin C (mg)
(138.9+48.2) (137.2451.6) (141.0+44.4)
376.9+104.0 384.4+108.5 367.6£99.0
Folate (ug)
(94.2+26.0) (96.1£27.1) (91.9£24.7)
. 27.746.0 28.0+6.4 27.3£5.6
Fiber (g)
(122.9+29.1) (112.1£25.6) (136.4+27.9)***

Y MeantS.D., ¥ Numbers in parentheses are % of dietary reference intakes for Koreans (KDRI)

DRI for reference: Estimated energy requirement for energy; Recommended nutrient intake for protein, calcium, vitamin A & C; Objective

intake for cholesterol, sodium; Adequate intake for vitamin E, fiber
9 SFA: Saturated fatty acid. ¥ MUFA: Monounsaturated fatty acid, ¥ PUFA: Polyunsaturated fatty acid
Significantly different from males (Student’s 7 test): *p<0.05, **p<0.01, ***p<0.001

e WS &4AIRItHLastra 5 2010). 2, Y Tho)
%

gl A Aoz Syt
P/ 2 et HEee 712

O 2 vladt B, AR7E gRbe] His) o g2 d% 4eld

2 43T A

o

2~
2

tl

Jo

91 THp<0.001).

4. LMK FUALAO| AZHIA|
&2 AT Ay g
I, HbAlc, CRP 12|31 F4 A%, LDL-C 50| A4 e

E24% A3, Cpeptide

123
sy O T =2
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Hojd Ze g2 Wafrh ol 5 = FH5H
ol 917, Wekwele] A|Foh E) HbAled G2H el
o W% HES} Yo AT Aole] AVTAS B
Q5] BB ArA| S (partial correlation coefficients)S 5}
t}. 484 A3} % HbAle S E= THEEZ SR 42K poly-
unsaturated fatty acid, PUFA), n-3 PUFA, p-carotene, H]E}TI
E9| Aol dH T} 9 JUBAE UElthTable 4).
Mcgarry ID(1992)7} A2% FiH oA X AhA} o]t &
84S FA% o]y Adad A7elA A 9 A4k AT
< BE A7 ol 39 AT AEY dFA
diacylglycerol(DAG)1} ceramide”} A Ujof| Al el&d 483
7]& (insulin receptor substrate, IRS)2] Al QlALSIE oF7|gt
o2 Qed ATAGIAS Wafidtths s RoFdoh
(Summers SA 2006; Erion S 2010). 18] thaFo] xR 3,
E3| Z3XHAF AF7F AW DAGE} ceramide ] oFL =7}
XA Q&2 A+E ASAITICHE Alo] draFich. W, n3
PUFALE AHFAl AH3lE 25t S AR v S 93t o
ZH Jded 1S FFAZItE EEQck(Fedor 5
2009). 2 Ao A= 4]o] PUFA, E3] n-3 PUFA A7} &
< 7% 85 HhAIC F=7 W2 Aoz =8, 7|1&E9 A

i)
mmﬁ
l'()r-w‘

el

O

Table 4. Partial Pearson's correlation coefficients for
clinical indices and nutrient intakes”

HbAlc (n=76) CRP (n=76)
Energy —0.150 —0.160
Carbohydrate 0.076 —0.279*
Protein —0.246 —0.324%*
Fat —0.119 —0.034
Cholesterol —0.216 —0.153
Total fatty acid —0.168 0.005
SFA? —0.100 0.025
MUFA® —0.138 0.018
PUFAY —0.276* —0.001
n-3 PUFA —0.308* 0.089
n-6 PUFA —0.184 —0.075
B -Carotene —0.262* —0.183
Vitamin E —0.304* —0.081

Vitamin C —0.139 —0.430%#*

Fiber —0.099 —0.381%*

D Partial Pearson’s correlation coefficients were adjusted for age,
BMI, smoking, alcohol, exercise and medication of diabetes mellitus.

? SFA: Saturated fatty acid, ® MUFA: Monounsaturated fatty acid

¥ PUFA: Polyunsaturated fatty acid

#p<0.05, **p<0.01, ***p<0.001

T dXE AHE HoF]oh

Aed AP A8 ofy} AHsHA &4 siA =
of7|Elt}. Aol A 8, KA F= 57 AlETHL
Y A=l 3 AEHE vt STk Ald/Eed ¢
Absta 27t BASHE 1, o] = RSO Al Q4RSS fr=gttt
Ao QakstE RS 7)50] A= E Qledl Aol ¢
uhE) CPansuria 5 2012). S1Al= Als} AEHAZ A5 9
3 st ol AAE 253 Ql=d, HIEI E, S-carotene,
H|ElTl C 2 glutathione 5-2] &AHSE FdihE= AUolA f2
719k wkgsto] ASELS AAstE JAS AhSiva
2010). w2bA] Aol ArSE YAt FHRSHH e vt
Ao] @ &4 Zojck. vlehul B E3F Q& fﬂ%l*é% 7
A13}= adipokine?l adiponectin®] W& F7HA1F
%9 AL A2 AoE E_T’_H‘”E}(Fang 2010)

Ql=r9] A4 HIELR] EQF B-carotene®] A3 o] A
A AR (tertile)oll &b AFREE SOl &3k Abgell
H)al 723 g W Yol 242 49%9} 49~50% Rttt
T B vk QI(Amlsv S 2009), A2 Ficd o)A
HlEH B2 A7|7F Rolslie o d&d 7|5o| A
= 237} 9thRizzo 5 2008). & AT A% v|eldl B¢} 8
-carotene2] A F|Fo] 242 = HbAle =7 F2 AL
2 22, 71EY a7 RSk AAE Holsginh 18
U Yusuf 5(2000)2 HIEFY ES Bt SEAboA| A7]17HE
 4.59) Fojstal A F WS 54 BES 49, 194
Zpol= WehA] itk s, vletyl ES] &84
oS Al7IstAH: g, HIE C HA| ZHe3t HitsiA| =
Al el 22 JfASH FeiA 2H FoT FFE =

= =0 HEH H YLl (Rizzo T 2008), 2 oAM=
HbAle 5=} HIEH] C AFZF Atololl {23t JaaA 7t
TAER] otk I 9 FEA 9d AFY 3=
Atol 8] A AAg AFA7t B vl Qlat, ol
U ge3HE A E S01¥ HbAle 249 =& ddhal st
=wEo] AR & Ao AEATE AR &%
Ch(Williams 5 1998; Haimoto 5 2008; Sluijs 5 2010).

2 A7 23, AS5AEQA CRP= Ao] gz 9 o
Ao FFF oF SO AVBAS epa, vlek Cof
Mol fote] Abololl Mt 7% o) AukaAzl Bt
(Table 4). E@| wp2, AAtoll 4 H3e esi2nt do
CRP & Alo]o] Ao A= At o rdatrt 27
gt} Huffiman 5(2007)-2 ghp3heE ¥ 3o] B2 739 CRP
SEh Bota Bustgo, HEestE AAE st AL
o] CRP =7} &= d7 AL ) chEbbeling S 2012).
2 A3e] Aol AE Ao] BratET} Bl CRP FE Aol
of 29| AT BEE U
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St Aot A3} CRP s o AdTAof g d+2
T d@Ho|R] gk 7S A7 571E 45 CRP 5=
7} Eoldthe BT §] Ol (van Woudenbergh 5 2012), #]
EF A4t 5 S E S CRP w29 S vIAA| Y=
Th= 2% H3E v It (Mahon 5 2007). 2 AolA=
CRP =9} 4jo] Tz Atojof Z-9f AfatatA7F W=
=4, ol= 53] &4 9ud d3ee] Atolof 7t &9
ABBAZE EAsH7] wzolt). o] T A9 antE
= A2 9dS Fg5te AEel FRE U= &
Hi-olE 59 24 ez 5 ST olE 4
o} CRP &&= Afolof 3t 52 AadA7E ATt A+
ZAIHChun 5 2008)¢t 2 AFolA FE4 ©uldat CRP 5
T Atojof] o FEA = TAHEA gdthe A2 ol &
< 7HdE A

i
N

ok

a

3, CRP -2 AtshA] &Adof| o3 S =B AU 3
Abel Goka o 9 ke aad] Fdof g3 W=tk CRP
£ HIXT 44 BEEW O HALE £X18}= interleukin-1

(IL-1), IL-6, tumor necrosis factor- @ (TNF- ) S59] 4% &2
A EFIIEL AAFIASI nuclear factor (NF)- £ BE &4 3}5}
A NF- ¢ Boj| o8 &4stg ez AW F5Ht
gttHAgrawal 5 2001). AF3H4] &4+-2 NF- ¢ BE 84435},
FiEHAE AR E AR 4kEE FdaiE NF-£Bo| &
33te} o]of] wE CRP = AT Aol th=9] A4
AolA FiteHEd &7t $7HE o) NF-« B 24317} oA
|37, CRPY] =7} 74A5HR-20] 2R 9 3(Garcia-Mediavilla
T 2007), A7 ARt A2 T EAE HFeE T
2 AT FAEE Fda HF7CRP 55 R+
27t QhZol WAk 42 Bt T SRpeA
HIEH C &2 H[EH] E 439} CRP 5= Atolo] 9] A4
A7E EAZe] B Atk(Upritchard -5 2000; Block 5 2009).
2 AFoA = HIER] CoF CRP Atolof] {23t 39 Aot
AZF vebdt, A8 et 22 27t A E Qo HET]
E¢t= AFTRAZE SAE A Egkth floll A3t Block 59
Aol Xz vEtY Ex 53kE UehliA] gl

CRP & WF& Zo2 duEA Bud AL 4o4
frolcth. King 5(2005)& B3 B2 AFAES Aoldw9
AF7F S 1 EF CRP 527} Rohe AS Hausigich
2 dFolME HAid HFe CRP = Abolof 73t &9
ATAZE HEE 7]EY Ao YA EHE AHE HY
FA I groll AW AFH7F We W CRP F=7F A
£38}31(Santos 5 2013), n-3 & n-6 PUFA 4% CRP 555
R3E a7t lvks A2 37 Had B QA 9ulia 5
2013), & AT+l A= King 51(2005)9] AL} FrARSHA A5
4F 319t CRP 5= Afolof ofH AaA = A= R] 3t

M3 QA Ee Bl 3 915
Qo W #=

B AT Fu BAELS PO JPa HAY

2 2ARLT BTe) AE U GRS BF w4
VYL BAFORM Fryol e L ARo] G 1)

£ Aol 9] EE sotstast shek A B @
Pe 5581240 G, Ft BMIE BAk SFAIF, ot
LeA) ulake] We] &3eh A A Bk, Cpeplide, 3

23} HbAlce, CRP 1181 £44A|4}, LDL-CS AAF =25
o =%, YA A& FA H9ld &35

AA] IR S FeF A FHT2 1,930.0+252.6 keal L, A}
L 2,043.04232.5 keal, IR} 1,790.4+203.7 keal $=2-& Ure}
Wit Bt ©eHE AJFRE 287 g0 & oA WSk, o
= £ 47Y gdA=e] g AEEA S5dE HH
£ AAsH] g2o 2 Belch AtjEor oy 3
UAZGFRAL AHFET A el A 3=
g el AW A FE AR B AlvA] dHEE
(%)L Er=a 2Tl A A H=62.3:16.8:20.9 $=Zo]t} YAF
L 59.7:16.7:23.6, A= 65.8:17:17.22 Vet ojzte] AL
Sy sts] PARMET BesE 3 H o] w9uTh Tl
FEAE T FAR Aol o RSP, YEES W
ZFggFzRAA 2AME 1Y B AAFEST =34t
WA EeL FFA AFHA] FHTAE BA% A &
% HbAlc %= PUFA, n-3 PUFA, -carotene, H]EFZI E2] A3
Tt 20 ATEAE Uetilth £33 CRP 5 Alo] B3}
&, T, el C 9 Aojldfet o AEAE YRt

Aol a2 Tl | A Q1o RA Pl X
3 9 X5 oA FasHA Zrggith £ Aol AR
Tt AEO] AAHHE AR TE0] = FU
AH71E0 et =shs o A 8AHE 443 w2 9l
A FES G 4 vk weEbA G B A A o
= 71&0 Raste A AHE she Aol sttt B3
o] ER0] Hil, dF ARE RFe o= 55
+= PUFA, n-3 PUFA 59| X|9FAL} B -carotene, HIEFRI E, H]
Bl C 59 g4itst ¢4 AFE 771 Aol &%
g o] offal 2ol =go =l AtmETh upx|ge 2
2 AtollAs 24X7F S o085t ity SApe 4
A AHE 2ARE, o] M2 B4 AAEHFS BHY
skt SAI7E ek weba] Aol dFHRlE 2APHS 283t
F3 A47F destia AsEh

e o

A ol &

0.

-
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