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Abstract

This study was carried out to investigate bone mineral density (BMD), blood pressure, calcium, sodium intake and
related biochemical variables, and to analyze the relationship between BMD, and blood pressure, physical
characteristics, nutrient intakes of Korean adult women. The study subjects were 30~80years old, 513 women living
in Seoul and Kyunggi area who participated in 2011 KNHANES. The study subjects were divided into three BMD
groups; normal, n=259 (50.4%), osteopenia, n=169 (32.9%), and osteoporosis, n=85 (16.7%). Average height and
weight and fat free mass decreased with a decrease in BMD. Average BMD of normal, osteopenia, osteoporosis were
0.87, 0.79, 0.70 g/lcm?, and T-score were 0.42, —0.66, —1.62, respectively. Higher systolic blood pressure, alkaline
phosphatase, and triglyceride were significantly associated with a decrease in the BMD. The rates of hypertension
were significantly increased from normal to osteoporosis. i.e. 18.5% in normal, 34.3% in osteopenia and 63.5% in
osteoporosis. Average nutrientintakes such as protein, fat, calcium, phosphorus, iron, sodium, potassium, vitamin A,
vitamin B, vitamin B2, and vitamin C were significantly lower in subjects with lower BMD.n. Average calcium intake
of normal, osteopernia and osteoporosis were 528.50, 416.96, 389.56 mg, respectively. There were significant negative
correlations between calcium, phosphorus and age, systolic blood pressure, triglyceride. Also, there were negative
correlation systolic blood pressure (incomplete sentence). In this study, we found low BMD according to low calcium
intake increase the risk of osteoporosis and hypertension rather than sodium intake, also calcium intake decreased with
increase age. Therefore, in order to prevent osteoporosis and hypertension, subjects need to be educated regarding the
importance of calcium nutrients in diet. (Korean J Community Nutr 18(3): 269~282, 2013)
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Table 1. Socio-demographic characteristics of the subjects by BMD

Normal (259) Osteopenia (169) Osteoporosis (85) 12
30 -39 age 109 (75.2)" 32(22.1) 4( 2.8)
40 - 49 age 77 (70.0) 29 (26.4) 4( 3.6) 178.34+42
Age 50 - 64 age 52 (34.4) 74 (49.0) 25(16.6)
> 65 age 21 (19.6) 34 (31.8) 52 (48.6)
44,85 + 11.46Y 5419 £ 13.62 66.27 £ 11.83 F = 103.638***4
Elementary 31 (24.4) 50 (39.4) 46 (36.2)
. Middle 18 (32.1) 3.5(30.0) 8(14.3)
Education level i Q4 Frk*
High 93 (56.7) 46 (28.0) 25(15.2)
University 117 (70.5) 43 (25.9) 6( 3.6)
Married, cohabitation 213 (53.1) 132 (32.9) 56 (14.0)
Married, Separated 2 (66.7) 0( 0.0 1(33.3)
Marital status Separation by death 16 (22.5) 28 (39.4) 27 (38.0) 45,137%**
Divorce 11 (73.3) 4(26.7) 0( 0.0
Unmarried 17 (73.9) 5(21.7) 1( 4.3
Office worker 55 (72.4) 18 (23.7) 3(3.9
) Service 58 (51.3) 37 (32.7) 18 (15.9)
Occupation ) 22.5%*
Housewife 142 (45.7) 35(21.2) 60(19.3)
Farmers and fisherman 4(30.8) 5(38.5) 4(30.8)
<100 25 (32.9) 23 (30.3) 28 (36.8)
) 100 — < 200 37 (46.3) 31 (38.8) 12(15.0)
'\/[']OSTS'S’O'CVZ%“ 200 — < 300 45 (45.5) 40 (40.4) 14(14.1) 37.515%+x
300 — < 400 50 (65.8) 19 (25.0) 7092
> 400 102 (56) 56 (30.8) 24(13.2)
1-2 Member 40 (35.7) 36 (32.1) 36 (32.1)
No. of family 3-4 Member 189 (58.7) 95 (29.5) 38(11.8) 39 4k
>5 Member 30 (38.0) 38 (48.1) 11 (13.9)
Menopause 78 (32.5) 93(38.8) 69 (28.8)
Menopause Post menopause 172 (67.5) 69 (27.1) 14( 5.5) 75.951 ***
Ovarian resection 9 (50.0) 7(38.9) 2(11.1)
1) N (%)
2) By the y*test
3) Mean £ SD
4) Significantly different between groups by ANOVA
**: p < 0.01, #** p < 0.001
7} 38.5%, 30.8%= 2431 2pol& Btk (p < 0.01) WAL, oS ATl 48.1%% 7P =3k, 1~21
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Table 2. Anthropometric charactertics and body composition of the subject by BMD

HEERENE

1.6
2%, SHATT

F A 5

%, TSI 14.5%
=5t 34.5%,
ME]'(D < 005)

ol X**P?oﬂ BIEl TrAXLi Sekth(p < 0.001). tE]
—rA BMDXE A4 0.74, g/cm? 0.98 g/cm?,
- 0.66 g/cm?, 0.88 g/cm?, St 0.57 g/
cm?, O 74 g/cm?E Fthg-Earo| Ao
2 SRIH(p < 0.001). tEFAA), tEy7ds, 85 T-

R

Normal (259) Osteopenia (169)  Osteoporosis (85) Total (513) F-value
Height (cm) 158.59 £ 554"  155.29 + 5.85 152.98 + 5.46 156.57 + 6.03 38.373*#*2
Weight (kg) 58.56 £ 8.71 56.78 £ 7.76 54,7 £ 8.11 57.33 £ 8.41 7.447%*
Waist circumference (cm) 76.33 + 8.79 78.43 £ 9.17 79.66 + 9.62 77.58 £ 9.13 5.445%
BMI (kg/cm?) 23.29 + 3.28 23.58 + 3.22 23.38 + 3.29 23.4 £ 3.26 N.S
Bodly fat (%) 32.39 £ 5.07 33.78 £ 6.14 33.93 £ 5.53 33.11 £ 553 4.316%
Fat mass (kg) 18.89 £ 5.00 19.38 £ 5.55 18.81 £+ 5.07 19.04 £ 5.2 N.S
Fat free mass (kg) 38.77 £ 4.4 37.12 £ 401 35,97 £ 4.84 37.75 £ 4.48 15.74Q%%*
BMI Underweight (BMI < 18.5) 3(17.6)Y 8(47.1) 6(35.3) 17 (100.0)
Normal (BMI = 18.5 — 25) 189 (563.8) 111 (31.6) 51 (14.5) 351 (100.0) = 11.4%9
Obesity (BMI > 25.0) 67 (46.2) 50 (34.5) 28 (19.3) 145 (100.0)
1) Mean = SD
2) Significantly different between groups by ANOVA
3) N (%)
4) By the y*test
* p <0.05 **: p<0.01, *** p < 0,001
Table 3. Bone mineral density, T-score, blood pressure and biochemical variables by BMD
Characteristics Normnal (259) Osteopenia (169)  Osteoporosis (85) Total (513) F-value
BMD (g/cm?) Total femur 087 = 0.11" 0.79 £ 0.1 07 £ o0m 082 = 0.12 85.55%#*2
Femoral neck 0.74 £ 0.11 0.66 £ 0.1 057 £ 0.1 069 £ 0.12  103.02%**
Lumbar spine 098 £ 0.13 0.88 £ 0.12 074 £ 0.5 091 £ 0.16 91.375%**
T-score Total femur 042 £ 0.76 -0.66 £ 068 -1.62+ 077 -028 £ 1.07 277.96%**
Femoral neck -0.26 £ 0.8 -1.59 £ 058 -249+ 074 -1.08 £ 1.13  363.5%**
Lumbar spine 007 £ 0.86 -1.18 £ 079 =246+ 1.19 -0.75 £ 1.31  272.98%*x*
Blood pressure  Systolic (mmHg) 1128 *+ 155 119.27 £ 20.24 128.01 = 18.06 117.45 £+ 18.43 25,208%**
Diastolic (mmHg) 73.99 + 9.07 74.92 £ 10.1 76.15 = 10.16 7465 £ 9.6 N.S
Total -cholesterol (mg/dl) 190.34 £+ 34.2 193.85 + 35,58 193.22 £ 36.26 191.94 £ 34.93 N.S
Triglyceride (mg/dlL) 105.94 £ 72.4 120.87 £ 70.03 138.59 £ 101.54 115.86 £ 77.54 5.592%
Vitamin D (ug) 1405 £ 5.19 161 + 6.61 1504 £ 683 1455 £ 5.96 N.S
ALP(Alkaline phosphatase (IU/L) 194.31 + 55.95 23419 £ 69.74 249.67 £ 87.11 21595 £+ 69.91 28.686%**
1) Mean = SD

2) Significantly different between groups by ANOVA
* p < 0.05, *** p < 0.001
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Table 4. Normal and hypertension distribution by BMD

Normal (259) Osteopenia (169) Osteoporosis (85) 12
Normal 166 ( 64.1)) 76 ( 45.0) 20( 23.5)
Prehypertension 45( 17.4) 35( 20.7) 11(129) R —
Hypertension 48( 18.5) 58 ( 34.3) 54 ( 63.5)

259 (100.0) 169 (100.0) 85 (100.0)
1) N (%)
2) By the y*test
% p < 0.001

Table 5. Comparison of nutrients intake by bone mineral density

Normal (259) Osteopenia (169) Osteoporosis (85) Total (513) F-value
Calcium (mg) 5285 £ 31981V 41696 £ 237.11 389.56 + 238.67 468.3 + 287.99 11.33%#%2)
Phosphorus (mg) 1,113.39 £ 476.54 954,16 £ 395.62 91501 £ 353.94 1,027.44 £ 440.00 Q.833##*
Iron (MgQ) 13.56 + 8.00 11.85 £ 6.46 11.25 £ 6.29 12,61 = 7.3 4.396*
Sodium (Mmg) 4,546.00 + 3,050.69 3,821.14 + 2,087.07 3,763.72 £ 2,579.1 4,175.3 =+ 2,710.01 4.628*
Potassium (mgQ) 2,919.85 + 1,438.95 2,483.05 £ 1,175.81 2,429.77 £ 1,310.85 2,693.29 + 1,352.87 7.029%x*
Vitamin A (UgRE) 861.24 + 963.72 714.64 £ 743.55 508.65 = 570.37 7532 + 846.84 5.66**
Thiamine (MQ) 1.22 = 0.65 1.01 = 0.5 0.97 = 0.49 1.11 £ 0.56 9.381%**
Riboflavin (uQ) 1.22 = 0.65 0.96 = 0.48 0.84 = 0.52 1.07 0.6 17.349%%*
Niacin (uQ) 1651 £ 7.46 1291 £ 6.43 11.56 £ 5.00 13.99 = 6.9 13.4%%*
Vitamin C (mQ) 124.41 £ 11527 99.34 £ 81.88 966 =+ 89.86 111.46 = 101.86 3.996%*
1) Mean = SD

2) Significantly different between groups by ANOVA
* p <0.05 **: p<0.01, *** p < 0.00]
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Table 6. Correlation coefficients between mineral intakes and anthropometrics, age, blood prssure, BMD

Calcium Phosphorus Iron Sodium Potassium
Age -0.218%*1 —-0.257** -0.133* -0.094* —-0.207%**
Height 0.127%* 0.19 0.154%* 0.096* 0.197%*
Weight -0.054 -0.6 0.06 0.064 -0.018
Waist circumference -0.126* —0.173** -0.086 -0.081 0.01
BMI —0.124%x* -0.167%** -0.081 0.01 —0.13**
SBP —0.144%x —-0.148%** -0.115* -0.039 —0.154%*
DBP -0.05 -0.38 -0.007 0.013 -0.036
Total femur T-Score 0.089 0.124%* 0.108* 0.101* 0.097*
Femoral neck T-Score 0.113* 0.154%* 0.114* 0.122%* 0.125%*
Lumar spine T-Score 0.138** 0.185%** 0.121** 0.097* 0.167**
Total-cholesterol 0.024 0.044 0.08 -0.006 0.04
Triglyceride —-0.145%* —0.18%* -0.06 -0.009 —-0.148%*

1) Significant correlation by Person's correlation coefficient(r)
* p<0.05 ** p<0.01

2 o9 3gjEd, BML 5188, =424 r = —0.257,
7

-0.173, —0.167 0149 —-0.183, p < 0.01) 3} 524
1 o] A AIE B, tlE - QA R AN, 25
U5 (r = 0.124, 0154 0.185, p < 0.01) 9= 217
Q1 oFol AHIAE BT He A (r = -0.133,
p <0.01), %7 f‘éﬂ( = —0.115, p < 0.05)3} o)A
ol &9 AHAE Bal, A, 2FFUE (r = 0.154,
0.121, p < 0.01), EHE]'HF AA, NEHFAHE(r = 0.108
0.114, p < 0.05) 2h= 2]l ko) daaAE BTk

YEFS A% (r = —0.094, p <
BIAE B, EY A5 (r = 0.122, p < 0.01), A
2, dE - A, . F=d1 5 = 0.096, 0.101, 0.097,
p < 0.05) 8} 221 k) daaAE Blck ZES A
g, BMI, 57188, 8A4% (r = —0.207,

0.05)7 #2141 <) 4

-0.13,
—0.154, —0.148, p < 0.01) 3} 221 S-2] AaA| =
Bl A, e AR, eFHd% (r = 0.197, 0.125,

0.167, p <0.01), HEHFAA (r =
folal oo S ui

0.097, p <0.05) &}

i &

2 A= A1) Aol ZUEs dgtel wA]
© 9T getsl] Hste] Al 57] 22 } T(2011) =14
BRFAE F AE - A7IAY 304 o) o143 5131
S oz AFEAT. 2Pt Q] el FU o
gl Al 1502 B5ete] ANALel AAAIS, Ay 3)st
A B4 9 ), GdidF e Afolg Ttetetar s 23

SA L 7‘4"}—?0] 44.8
Al, Fagro] 54.24], Frhsro] 66.34= St
o] Aol feAe® H3uth(p <0.001). Jeong s
(1996)2 Aol F7Fstel =UETt FelehA 7Hasst
] o] Ik 7 Tast dSdxlEtaL sk, ok
=] A8AA (You & 2004; Lee 2005; Na 2009; Lee
2012)0M % Aol 555 kel Falgithal B
sk vk glek, T3 30~60t oIS tioE ¥ Koo &
Park (2010)& ZUES} A9 9] AAaAE Bty
Tt AFATeL YRS wSEelA o
2 Qo) 75.2%, AT T 25.9%, =
U35 3.6%% e, 25 stwolsl £
T FoheSo) BlEo) 39.4%, 36.2%% FthEoTd
fo)x o7 vkt (p < 0.001). Kim
(1995)& Ju‘:’rf?frol SSE FUhy ol Tt %23} o
el 971 etttk B 1513 1| Jeon (2000)2 LW S
2 S Eo] ST ASIAA 0] ot oFol8-S
Wol 3 Zlo|m g Frhaao] WAE S Ert itk B
Sl 2 A7A kel AT AL Al eA vl

(o}

61—31_ ]0

J

Olﬂ —W ofN

T°

AATo] 73.9%= 7V E=9ka, APHE ST Frhy
Z10] 7} 39.4%, 38%%= LFEREIL 5212191 2Jo]E 1l
tHp <0.001). Kim (2006)2- A& “dejel 3= o152

FUE7} ETh . Wi o, 30~600 o33 tiato
8k Koo & Park(2010)2] Ao -E e} 7153 H
oFe] oFo] A d& Belvkal B syl ¥ A5-A et
AX|}A] ekt o]= 50t o] % Ao e AP
Hlsto] Wok7] wheel A o7 AlRE) oAM= AN
T Adro] 72.4%=E 7V =341, w ol =t

N2 rlr
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B
i o\
:

3} Frhasaol 22 38.5%, 30.8% %= £ A}
£ H3tH(p < 0.01). Kim(2007)2 & H47] 934
ref 2 HE A9 47 1%7) STl BEES
, 14.49%700] 3202 YeERg Tl Xl skt Qle=d],
TAT} dAEGI Asle] e E Eﬁi?

OEsEEo] 2 2102 YePdth(p < 0.001). &

& A9l dFIAE o2 A AT (You & 2004)
o4 1009+ vk AAS) B Sthas 8471 AU
Tkl ¥ 1819131, Park 5 (2005) 2] 91l % 42%10] 100
uke] m|wk B Aol vla] 1007k o)A} Bl Aleke] ¢
AL7E Q=98] A5 0.294) hast o7 Hisigl=d| i
AT Aol AA|sATE. H7g ol FollA DA arelx= g4
o] Wweokal, H7o] | o5 kel &3 nlgol
=A YEFSTHP < 0.00D). AYAFE A HHE Youk
(2004)2 #7go] obd -9 7de] nlgo] =3t HA!
A9 2T 2t vEo] athal Ela
Lee(2003) ¢ Kim(2009), Na(2009), Koo & Park
(2010)¢] AFoNME HH A ] FHUETT SA YERGT
2 B uslE & AE kel ASIT o= WAl
o] AAERZ #H|7F F535to] dojus AT At
ol oJst Ao w Azt

ZAMPIALY] Ht A2 156.57 cm@ L, Fat Ale
57.33 kg, E1 BMI+= 234024 FH9 AT+ (Lee
2012)°14 HoIF 150 cm, 53 kg, 23.6°0 Bl&f =&
Ao, thghn|riels] o] 7|5 viNke A 7]l st
H oRTE BA el EakGlTh. Begh EpnRke] TR AL
SEo)X) = 1t FlElEds 77.58 cmZA thg n|vkels]
EnREy] el ofshd A el Satgith. =l el w
=y el goiA AR xﬂ% AA RS RAFTA] 71
FE=T O 7 ZA4E LS dhy
(p <0.01~0.001), 01315?419} AALES STha-50]
7P =Sk 24T, AAToR A5 doignt
(p<0.05). APAFE AHRH Youk(2004), Lee
(2005), Choi(2007), Kim & Koo(2008), Hong &
(2012), Lee (2012)2 A1 W A5 gAtolA] 71 =
WAL ZAHAT Y TS O R A Skl B skl
11, Han & Cho(2002), Hong 5 (2012)2] 9ol |
1Ee] 7% Ao AT, STl vlEl =
Tk BarskglEt] 2 Ag-d kel At o) = HE s
7F AA RO AR, 58] 252 et o] Ett
= 2= H1 (Marcus 5 1992; Snow—Harter 5 1992)

oF= AR$eh WA Sung 5 (2001) 2] AellA o]
AALEo] tHE 7 ol vlste] Wkthal B uskglEt]

s

_ENLJN

2 e jo Ao
e

-
ENA, AT,

N

ArAdztel AxEI9AtE BMI #30 e Fohas48a
o] nlae] QlojA AAFrellA] E3kATTe] & N 1]
T, AT TS el S3ThH(p < 0.001) . AsA
T-(Sung 5 2001; Choi & Kim 2008; Hong &
O] B AME AA|FollA] EAFATe] =UTHAL Skl
A7} AAFI) o)== FAL ATl ol o= T

FRE Ao Z Ak RdL S

ol
[\
(@]
—
©

el whE U =SR] vlae] Lol iEF- A,
BAR 92 FUEBMD, T—score &% S35
of| &35 A darel ulsl] 24 o wekth(p < 0.001).
o]+ Kim & Koo (2008), Na(2009), Lee (2012)= =
192] BMD, T—score?} 7ol vlsf wokrkar 5131
2 Ad e dAEkGlek g A9 B3 BMD
= 0.82 g/cm?, HEFAHE H+ BMD= 0.69 g/cm?, &
9] 4 BMD= 0.91 g/cm?o]gi=d], #H730343S it
07 3t Lee(2012)2] A47(0.93 g/ecm? 0.78 g/cm?,
1.01 g/cm?) Rrt Rk o & vhe 4aks W glrt, BEsh o
B RAA, hERAYE, Q33U w0 Hit T—score= 2H2}
—-0.28, —1.08, —0.75%24 Lee(2012)¢] AT+A}
(0.71, —0.15, 0.02) ¢l v} W& A3S B3 WHOS)
710l olshd diE - AA, QFd e el &3t
R, e = ATl Fakal ol
o) e =E57]ddS A4 112.8 mmHg, =3¢
Z7119.3 mmHg, ‘jr%' T 128 mmHg® St
=9kth(p < 0.001). v]=
o 1E°ﬂ olshd At =
T xé*w el *o} I FU ST 8t A
of &atqlth &A1 Aloid g tifo= ?ﬂ?ﬂ
Na(2009) 2] A-ellA 2] Egto] Hdrrct =
Tl B3 3l Qlar, Lee (2007)= SUE9) &gt
2 AT FE7IEST ol Aol =R
HHAE Zh=tta B usgis] B o ?@49} 1% 3}
o ZAMVIANES B F Eﬂ*Eﬂ 2 191.94 mg/dL,
FAAA 115.86 mLEA] 25 9ol &3kslaL, &+
Yo whE Hlae] QlojA= %‘é Zke- Ak 105.9 mg/
dL, =345+ 120.9 mg/dL, St 138.6 mg/dL
ARl AfolE B3ATH(p < 0.05). =, %%i%—i%]b‘r
ErEee] F AATE L el v
O 7 et} Lee (2000) 0] oJsha &
Hol&= bR A T Sl HE, LDL-Z#2E
5, WA 320 w5 Fol EHUE 5o s
etk B sk} Ql=t], @A ATENA St
O] FA7} & AA e AXEIE BEd LRI

mlo
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e
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AutelobA|= AA 194.3 TU/L, SAST 234.2 1U/

, FUYST 249.7 IULRE 19979 2olE5 Wit
(p <0.001). &7IeRIEATEL A= 24 Foll TthfstAl
HarEo] glom EAlEE ALPE AAste] aAxnt
o] Ask=d| (Riis 1993), H74 & S35 oA =
7¥eh= #bo] YERtt B udk v 9=t (Khandwala
5 2006), ¥ A el A

ZUE) e THGFHEEL Aol & AR 1Y
A= Frhasre vlgo] =7 Yelsth(p < 0.001).
30~60t] oIS o & 3 Koo & Park(2010)9] &1+
oA UL} FE718 4] Fol 41 52 AHAlE B
gk Budigict, 5 FUwsh vhes Agte] w3k,
Az} %‘ilé}% LSS A ST oA
Aol FrpyEele 93 =5 3

ATATE oA 45 gleh e A

3} FREgAe] et WS e 9 A7) Slolob
g Q0% gz,

2 2t 528.5 mg, AT 416.96 mg, Etheer
389 56 mgl.# Frhagwro] Aol vlE] fejdoz
FAE B oH (p <0.001), Al 7 BF A% AAHF
1o}°ﬂt‘r AYATES A EH oS dPdo= A
st Jeong 5 (2010) & 1872 2 AFZo] T He
FolA 02 wgitha &9, Choi(2002)% A9 40
o 57 A A obgol ] R ol afe 42915
TEE T 4RASTY B e AHRIST urk
E«] 7:1 o}”g EOi ou:] —J—b‘]—B]:.__ 0479_3 5.17.“ 14_
Ebgtly B slolnt. 3 Bae & Sung (2005) 2] ¢
A A3 F AT IABTE T8 AT
o= vetrkm Bgla, Ao S dos
# Lee(2012) 2 F0j539) 2483%0] 942 v

8 shorehan Bagh vk gl & ATste) U 18}%@
Agage) ol A 2o AFSE S/ 25 A
ok ¥l ol 1% S0 A1 S Fol
24 58 Aato] ZH7)A Blefol] A Aol 9JEES )
A = Qltkar 31934l (Shin 5 2006). - A tellM= St
B Q1 AAo] Ak w8 o skt o] g e
ee(2012)t Jeong 5 (2010)2] A543 ekE
or AT AFEADo] U T 2ol 1)
Roleka Azteict LEF A7) S
%L%\HH’EO] Z7}¥slal (Evans % 1997), o
7t oW AE Fot YER wiidS S

=232 o
Aol b alAd-S S/ ZIvk L B arskictk (Carbone
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T 2003). 28y #HAE F oS O E 3 Bae &
Sung (2005) & A2 EFHFHFo] AdrHot Sk
thal Bk, Park 5 (2009) & 917 § o348 oo
2 gk AqrellA gakro] A E T EF ARl sk
tha o, H89 oS U o 3 Lee(2012) &
=yl YEFAF =] Ad=rll vlal] wWekrhar 1Bl
Shaf b=, 2 Ag-A el RIS SR Al o B
AARAZ]F(WHO) el A Algtals GEF A3 2RI
2,000 mg/day °o|o7 o] AFHE sl JorE UYE
B A3 E S0l AAE SEES dllof s (Na 2004). &
Zepe s IPgol Boshs a4l FaAEH
28-S 3 (Prockop 1971), Angus 5 (1988) 3} Lee
&Lee(1999)9] Aollx H HARE ZUEs) k]
S vERo] el 2841 28-S sirhal Bast
Ak Ao ot tdo 2 3 Jang & Sung(2005)
o] ATrol|A] flFdro] Agldrtell vsl A AdFg=ro] Wekth

Mo =

T &R, 97 oS tAko R 3§ Park 5 (2009) A
AHFE %EEQ} Fel A E HERle] =R &

11

! Thal 31%lom, Bae & Sung(2005)-> =
e % ’Sﬂz%%kol el vl -2l 4 0.2 A v
A (Lee 2012) M2 g7

AT St HJ-O]'OLL‘ Al

1 2 DAL, Lee (201201 BB

‘%‘3—‘1‘7‘% ki T&O%Ur EL%
9 AA= QA EF Ao
= = @70 g7t o
o 7 3k A3 (Song & Paik 2003; Jeong
& 2010) M BIEFIA AFZe] ddatel vlal 218t
A el o vioktkal B asklar, #7 F oS e
Z 3 Lee(2012) 9] AT 782 H]ﬂ-‘ﬂAHﬂa
of| nlal kAT, athyaro] skt skl 2
T~ Aol AA|Sit. Hop, R eyl HH RS = 1’4”)‘
o] Ag2datel vl oA o Wkttt o= HA - o
S oz 3 Lee(2012) 9] AolM e oha5w9)
Elopql, 2jRZepq] HE o] el vlal o)A ow v
St Bkl A-A wkel dA kGl vololal
AT Frhagaro] el vlal] f-2)2 0= veitt.
Jeong 5(2010) ¥ 7 T A4S O Z 3 Bae &
Sung (2005) €] AT = Y18Te] Holobal AH o] 4
7ol vlsl skokthar B arsoiar, #2e] A5- (Lee 2012)
oM E EThasro] gAdtel] nlsl o)A o wekthar st
Rl 2 AA el AT viER CHARE =t
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FETo] el vlal folH 0w vtk WA F oS
o= fj} Bae & Sung(2005)¢] d7olM= Eokes
o] Azl el f-o4 0 vjepl o) 37} A
Ebtom, Oh & (2003)-> 30~494] H7d A o< o

o= el C AdFH 2 =dEske] s EAs éﬂr
Q539 ojE 3] =del vlEkl C AF7F 41 &

o] ZJFdo] Slukar B st =3k Song & Palk(2002)
o] Aol =g} vlER] CAF7E 4] #adEs 1
oty B8k, Choi 5 (2007)2 Akl Yol A H]
ER C AF7F T—score}t 12421 k2] AA17F olrk
I HUE 0T, Lee(2012) 8] AT E a5l
Z7dtel| vlsl BIERIC AHA T o] FolA o s vikrhal Bl
sl A e} dXsHint vlER C= =49
Q 27} H= Fel e S St elolaly 2 ER
9] hydroxylation®] &A= 2832 2 (Franceschi
1992), =A%) fAol ul§- 598 7 o= Azt A
Al tdAte] Yea AHFE S B Sthyaao] 4

O O
kel wlsl AN Rl FUAAF T S Lo v
L ARl Aol mzd AZIQ) H1AF el
B T35SI AAE Jde] ey, o] el
2] AT Ad7e] vAA SE AFEHE U
ERaL Qo] ZHg o] JTHE SRAZI] Sl A28 o
27} s o),

A SRS 9] 718433 9 Al 2RIkt A w4
of eiM= ZaFARE A%, BMI 57144, 4974
W, ARE, slelEdet o149l S AR E B

<k

= Yepithar siols 2 At atel A STt o)

a7l met AARdH o] Fhaste] vehd AvE A

oAt} 3 Choi 5 (2005)2 2 5 F712 A F o]
AVt Frof g k] AHaAE Btk gl 2 A
Aol ARl om, o)= A Ao] S5 ArF A Ee] T
7] WEo 2 P A oAt ﬂWOi st
Kim (2005) 2] Al &Jshd Z+ AFHS =2 2d %
9} ko] AHAAZF okl B sl o, Choi 5 (2006)
O] Aol E EE9), U919 Bt ZUEe} ko Ak
AZF ek 51331, AthS tiAto 2 3t Lee 5 (2006)
o] ATolME Zg AT =¥ o5 UM &
o] A#AAAT} Q= RAow el T3 Yeon &
Sung(2011)9] AelM L Zg A Za 85 =

=2 1 T =2 a2
% T—score®} %] AAIAIE B vkar 619937, Hong

of

offt

(2012)2 ZAMIAL] B Eel Ui AF ko) e
AlolME= Zepo] o] aaArE Y Ao® LE
A7 wess U 7Rk 2e & 5 glsle, o]

e AT RO A 24 B FEE 2
#E FEeH o] Bashd, 2a FAXF] e Lnie
oalt 228 RO AZ BH AHS oleAte, B
£ a0 s, Aol A B X, Bl %
g8 G FA BAED f94 B REs

(CGPR,calcitonin—gene—related peptide) 2] A 5-2]

71z Fst Ast a7t dvkal 434 vk (Deng & Li
2005). Lee 5(1996) 9] S5 tldo= & Aol
Zhr AFeke p8ekdo] AAE TR Gold o7 9]
om, 57| "t W o] "t e o AadAE
KAtk 549131, Choi 5 (2005) 2] ATl 2415
F} oUA] AdH S s 2 dee A9 fosh =
O A BYlthar siglom A vke YAl

QA= A9, sigEd, BML 7]%”, A
I o)A 59 *o%%ﬂrﬁle 1Y

F57] B, FrA 24 AHAIE Bla, A, &
=, - A, =R ok oAl kel
AE B3tk Angus 5 (1988)2 & AHF 22
O] AHHAIE UEkdlo] el SRl A= st
HsElar, #7 oS b o® st MsdATollA Park &
(2009) 4 AAZo] UL} k2 - aAE YERo]
Uz 3ARl AE-& sttty RuslE 2 A4
vke} A8t gHE -2yt *éod VEGEAE T
2 3 Son & Huh(2006)& 28 3k4e] 815 H+f A&
o] Aol 11.6 mgo =AM el 10.3 meell Blsl #
oAl =ka1, BTl HE 12.9 mg o) AHFHE A9
7] Fetoll et S} AP I} 2,140 =gkrhar 3Gl
o], & AA kel ZdNbE Aglnk Lynch (1995)2 ¥
¥ HEe g oz el wojste] LDL—Z# 2|
zg /\}gﬁ H-2-S Egﬂ 3} 14]51] /q]ﬁg} FANCR zzl KA}
S IR AU A RE32 £317] A3k A2 Y
QQlog IAME T Qlrkar sigit, TR Ha 2w 8
A7) AN AFAQL A7 e ol A7
th YEFS A% f22Q1 &2 daAlE Bela, of
B QA e FEEe} f-2AQ1

- _9,

1

o , )
AABAS B3t Choi 5(2005) 2 Aol YEFA
e Ay} o ABHAE Bt 3493, Kim



(2005)& YEF AF7F e 9] AaAlE Btk
1 B sl ouiAlES td o2 $F Choi & Kim (2008)2]
Ao JEF A gko] AAER T Z7haTe] A7) =
Al Vbt o skl 2 A A gel Xk
Houston & Harper (2008)2 Z52] F5-3 AF7} 18
R = e Ed L= 1) oA ‘—3‘ |, #=Fe] YEF A
= o] g3t Aol Aok AsAlA nEskE

A 5= 9tk ®BaE o] %O‘/]'(Chen = 2009; Miura %
2010), & A7elM= ZaaAd R o] vekte
W UEFAFHAE FE71E ] A d S vER A eksk
o}, ololl ZgAdF = =Us, Aot Aol tist

T7F AT A0 R o]Fojxof 8k A1 o0 7 AztEh ZHEe
2, BMI, 5718, 894U 799421 59] 2
= B, A hERAE, oFTds e =y
L9} o)Al kel AdAlE Bt Choi 5 (2005) 2]
AtellA] ZHgo] AR} 7423k 20 AAIAE B, Al
A= 28k o) IS Balokar s3], & A
A2} A5
20 o HE
B ATE A 57] 2xpA% (2011) =FRAZFG kAL 2F
(e}

198 Atk 2 308041

1 W ARt HFAY L 515430
Aol 44.84), TAETe] 54.24|, 2thero] 66.3
0] £ 85% U/ A0 YUSITH(p < 001).

Az A = Z

WEFFO] FEFF FrhaF o HlEo] Fohxlth(p <

0.001). A& del= n|£o] A o] w9kar, APE e =7t

2T, e o] H2 &S Bevk(p < 0.001). AF
F2l0] Aodre] nlgo] oot Ftagwy} FrheeTt

01 <5 % o] 2 =94tH(p < 0.01). % gl 1009+H

H Rk 30%01 o2 Zrhes el 7 =9k th(p <

0.001).

2. TS S-S B gAro] 50.4%, AT
32.9%, HE50] 16.7%°120T} 214, AT gdHrt
SO R A vold vhd (p < 0.01~0.001), 3
gEdle athe o R 455 ol (p < 0.05). AA)

FTrolde ATT Y Stk eol 82.4%E 3
il 550] 31.6%, BT =7
p < 0.05). AALE, AALH
0 74% ol 4TS 1

% Pl
° oy Mo
oo

¢

32

0
?;_l‘%_]- EE= gEE-AA2] BMDE A4 0.87 g/cm?,
0.79 g/cm?, tha5+ O 7 g/cmzi AT

f
O
m ol
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ojN -
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olN
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FHA T—scorex= 0.42, iﬁiﬁ?
2% dAjs] 7Hasi3irk (p < 0.001).
e EY FHVESS AT
112.8 mmHg, 745 119.27 mmHg, St35+
128.01 mmHgZ 57} Hola4= {2802 =9k

(o <0001) g 21 7 § 2 AlTo] 73.99~76.15
JJr A1 AT oA
Hoh o)A o® =%

rl
nﬂc.i

=] wE

h(p < 0.05~0. 001)
4. 1EGES B TS dgakio) 64.1%
2 =9k, mEAeA of mdete 18% ALE A

SPolTh FATTE " e 1 45% oA 1 11
QFATHA 20.7%, 118 TFo] 34.3%% =gkth wbd 2o}
TowrolMe e 189 ‘i‘r Al oA a 18
Yol 63.5%% AA3] FFsIlth FH T e 1
Yoo vlgo] o)A o w2 Eobxltk(p < 0.001).

How
5. kel w19 Faf YA AFTE 2 24
ol A, YEH, 24, HEA FAO}EJ, g1 EFel, Yolof
21, BIERICe] o7 s fojHor
ot (p < 0.05~0.001). ~'6‘1 ZEAF S ol
528.5 mg, FAZET0] 416 mg, *1‘4-515—?0] 389.56
mgo. & EE}LZ OF AFE vk £AE HGoH
(p <0.001), Al i 25 A3 2ol Wﬂiiv}. Hh L
EFS gyt 4175.3mg_£ Al 7Ee] Zpo7F AL, B
ol ok 471 (KDRIs) 9] 28] =5 YERIT

6. F71844F 9} Al e 7ke] A S B AEAFE
TE714%, 49, BML A4, slglEw9 f24]
AAAAE BAH(p < 0.05~0.01). ¥HE A1 o5
QFTEESlE AR o AAlE 1otk

4z ol r1o
o 10

=]
T, A

10
o
L
)

(p <0.05~0.01). YEF2 A5} F421 & 7
AT BRI (p < 0.01), A, tiEF A5, gy a4, &
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