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ok, ¥, AT2+= AT2 receptor®t 2% A ATI1 receptorsl vt o] 7]
< 89, o5& §3le feedbacks #2574 =k, ACE I/D #4#
P AL 169 intron 99 287bpe] HHE A7) A Q] ¥ i #
g} Insertion(I) allele wild type3 Deletion(D) allele mutant
type°o] EAgtt. ACE +AA] b3l w2tx 5 ACE $E+ 3
50%7HA W3kt ez dHFEdl, ¢¥H L2 mutant typedd D
alleleE 7H3 Age] I alleleE 7HA AHgRY o A UEyt. 539
D allelex ACE FX7} $71ste A3} fd=H, AdF A3 43
HE 8Ad¥ ofJe, EFAHo= ugl, A€W AFAHY FHe] Y= He

Webd, g 2obE hASE ACE /D 444 G o2 EFA
Ash wlwEe) FAY S FHILA B, A7 AFE Do B,

1. A= 1,260% F 27 o}l 50.2%(n=633), I} 49.8%(n=627)
olct. wwE, BMI, A4, IYEd, ¥¢, HDL, IT5IY,
HOMA-IR®IA Fol7} oJofel] nj3] f{ojHeg EA vebd v, TC,
TG, LDLE oje}7} ool vl fo)H ez A yeigtr., 9% 9%&,
HlErEl, 2]kaE §o it FU1A 53] YEFH ZFEY HAAFS ok
7} ofofell nlF fo)Hew ¥4

Wy 2ol BEF AATE 3EAR UHLS W, 1ZAZ, 229

2
T, 3T HEF A3V 47 <3.19g, 3.19-3.86g, >3.86g (o}
<3.33g, 3.33-3.97g, >3.97g, °J°}: <3.09g, 3.09-3.69g, >3.692) %
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J€d, HOMA-IR, TE5YIL 2 299 YEF AHAFHTFNA d& YEF
A3 o w3 fejHew &3k, TC, LDL, adiponectin < 3 &9
o] YEF AHFTLANA GE UHEF AFH T B8 FoFerE 4.
TNF-ao+v 3 &£5° HEF AFTLAA 7P %oy #9384 Aole
Ak, Aofel A FEIGLE 1749 28952 YEF AFTNA 3799
YEF AFTe v FelFes I3, v x2S o|¢y] ¢S 28

99 HEE YATAA e HATA vA Fogon Bt

3. B9E 120% °]A, BMI 7]1& 85th 3% olA, A4 140

ke/cm®X107 o142 Wl T§OR BRHYE W, WL 1F UE
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XL Z7b vwtE v)Eez Yeolrl 17.5%, oJoprt 12.1% T Y
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°}7} 36.3%, °1°t7t 28.4% 2 YElY, 3 |Gl wE u]uk ohF 9
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TG, TG/HDL, LDL, ¥53¥%, d€%¥, HOMA-IRZ u|9 obFeo] #
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4. ACE I/D #AA 93X W=E wild typedd II Fe] 39.1%,
hetero typedl ID¥°] 45.6%, mutant type¢l DD ¥eo] 15.3%f}H(1
allele; 0.619, D allele; 0.381). °]& 4&49l, 5395 2L 5499
A Wz SgolE= v)$3 Aoy, caucasiand ¥ AE= wild type©]
%3, mutant type°e] At. ACE ¥+ ACE 1I/D #3A ©3 A o}
g} II wild type, ID hetero type, DD mutant type =22 23}
A EobE 3, alleled] WA= D mutant typedl4 I wild type®l| H]
3} ez 4.

v)el 559 ACE I/D allele, genotyped AHHIE Ao+ F2

F gk 28U AAY I, D 25, WA I, D 1F F$ 4 2
Bore o, A z}o]7l YA, ACE 5= D allele
 7H AAA 3FANA FAsHA P £3keH 1 alleles 7HA 8T IF
A ACE s=7} 23H 73 Witk detelA, D alleles 7H1 A4
a5 ATy 254 ACE $57F #eF ez 7P £33, 1 allele®
747 A2 v 3FelA #elstAl 7 Wkt oolellA, D alleleE:
AR A 2FOIA GE 2Fe Bl ACE 57t S5 A1 B2
Hjeke] {59 wt ACE I/D allele M= v EXE Z3}, AU dol
YA adiponectin X+ D allele?} 1 allele®] v]3] &]351A Y9k
I, TNF-ae ¥ D allele7} I alleledl v ko fo]&l aol& ¢
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6. ACE I/D allele®l] w2} u]2te] $J@ 29F 7he] AAAAS 24T 2
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AAEA ez dste] Y Zeol W HxWe ARSLELES FAEHS
9, AFH FFY A A AFY Az Hsste] w2t vgk § 4%
A7 F7veka Qik[1]. o]l AARZAZIF(WHO) AAE »ke] A
A AR, A2¥ T, IAES, ¥ Y, & T TS AT W4 EI39
I gen, ojx A AAFLE o FUEIR e FAY B

e uate] A%, 2007300 2R "2005 IFNAFGRkEA - Had A
e LA zA A, Lol wg W Eo] 19989l 6.8%%]
A, 20059°= 12.0%2 7@ Aol 2¥j7F FUbsSiva BaE gioh[2].
=3, F39 AS, 2o FAF L v FHEC] o 20%0 DI
o, A AARezE wg AF7t wi2A Skt Jdoka RaE] (3],

2 d3e w=d wgke 30%7F 37 89, 40-60%7F F7H
84, 10-20%7F 33 0 o) EAITqE F4]. o] F FHF
299 &7 wjutolFe] 715 Fol w|wg Agte] @2 s & F e,
3 227 2% ujwold 2ol 70-80%7) wluke] v, FZul ujul
ol 50%, A nvlgko] ofyH 9% o]ste| A w|gte] F|3, 53] ojmr}
ke A A n 3PS 29 o AJIG[5]. 0-8AF Wite=
g AFelA ojw ] wukE e} ofFo] nutE Atoje] fo|H AAAAE
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A z2E 2u o, 427 243, AYAL % 43 AR SH
TAAS ZH[91[101[111[12]1[13].

Mg on Aol BASAY zolrle] A ulgte] AlFE T, W%
A2} AYES AN, DAZFZ (@YY, T, JAAYD), ¥
4 Agez z7] By W, 2oprld unueE HAYBAE 4
Fasthn R3s 3 Yeh141015].

2. YE&(Na) 4533 29

JEFL AW AE R F8 golezx <% 11% AHE}
136-145mEq/1¢] $E2 Y7o EAs, Azt 2 i -97)3F
5 AW T A, Az A9 24, AxFAAY] gz °o)F, A
ATE, 28555 5 9 AYrlss o6l

A7%= Ak 2o AU 1919 YEF FHx ZF2 500mg
ojw[17], 20053 ®FUdE AT A AFAAMAE 14 YEF AHAAE
2300mge]3t= A gratx o181, $Euere] A4 20059 T ok
A 71E¢ osd Ao e YEF FEAHFES 1,500 mg/Y, B
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N

AHZFS 2,000 mg/¥ olstE At AT[19]. 22y 20059 I
A7 FzA A v Ad 9o YEF ATl 44 FEAF

¥ 416.4%, 335%F AF 3= Aoz yEytH20]. 292 Y AA
JF YEF AFHFo] 5.28g 282 £Fog A A ¢13.5g9H], o&
WHO7} ¥33stE &F 5g 232 ¢ 2,592 OECD 37} ¥ YEF A
FHA7b 7V w=o21]. =3 AA A WFAL 67.5%, A WA
52.5%7F HEFS 4% HAFAF oA+ AF: YIAT ZF AAFS
4y R QFHFe] g3, $Ue Fule] HH: JYEFS Fo 34

AFo2E &, MFHA, 78, 93 A2 2AHJT[22].

EF9 FHAAE QA2 ¥9E FMT GBEF Fob Tl sk
3454 $22 m=dsizd BuE A 229F AL A4
ARezH TYLE $ES231[24], Y AAE I PezH ¥

3. Renin Angiotensin Aldosteron System(RAAS) 7]A

Renin-Angiotensin-Aldosterone System(RAAS)E= A dAA < A
Fe] AYA e 2As=d YA FEH ZEEAZE, JAGNA ¢

2 A5, 423 2 A 2 AR 715 A T 92 @

o B%F ohye RAASE ZFAZREA H 97 d98A FE2Es E3F
O HsAS AE FEE AU ol Exdd. o¥A Feo=H
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RAASE FEI Y] 24, AZEY &7 8% 23 2 €989 &
A Ad=E Ao 2 4o AT AE AY £3 FAAHS
DA = AP SIS = Qo [27]1[28].

1) RAAS 7|4

RAAS+ Renin, Angiotensin, Aldosteron, Angiotensin
converting enzyme(ACE)2E FA= o ).

Angiotensinogen(AGT)S Zhol|x AA=|3, Eu|E]o] Ao £

+= renin®| g3 angiotensin [(AT1)2E &gt} 3 YA E9
A FAEY o)k FEEo ACEE= ATl #A4ER4
Angiotensin II(AT2)E HAIFA]Z 29 ol A ddIAA o, Y
EFWA FAEA9 bradykining v|ZAHEA 2 YA, oelx ACE
T 7Ed FAFFAA AT29 AAPS T/ FA6 F3F33AIL
bradykininge ®3A|H[29]. AT2= AE EEH| = ATI, AT2
receptord] Z33te] AFFo2 JdMts 5 O Y WS Y
Uy, 79" oz AT27F HAld F£3t9d aldosterone #+H|E 323}
of YEF o3 FES AMFS HHA RF 7S 23], ¢l
dsdA D9(29]. 23, H3eA FHAAA EuEE FolnIz=E
(ADH)°] A FES AMFF AA 4= 4541714 I930].

ojgt Zo] FAS FI =L Al =HE AILE AA3H FAY AIl
= HAd 439 aldosterone B[S FA3EE oI} HAAL

RAASE 3 dt}H[29].
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Fig 1. RAAS(Renin Angiotensin Aldosterone System) model[30].
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2) Angiotensin 1(AT1)¢ Angiotensin 2(AT2) receptor

ACE, AT13} AT2 receptorgs E¢3 RAASS FA AEo] Az
Z W g& o 7|@AA ey, ARAEe] Esket e 2-e Aot
T Aoz 4¥A dd31].

A A E A= AT1% AT2 receptor 'Fdeo] et Aoz UdeA
ATH321[33]. AWAHE wo] E£A3E= AT1 receptor= Angiotensin
119} A’ste], prostacycling #8]E A3 preadipocyteds A|HWHA|E
2 AZA R, AFREE S7HA AFAE AFEG FEARS F
3 3R T34]1[35]. ©] HWhjE, AT2 receptors AAE A% %
R3S JAA7]9, adipogenesis E¢Fel| down-regulation®tH[36].

dgzxAeo Yo% AT1 receptor® AT2 receptore A Z Hit)e

& 3%}, AT1 receptor: aldosterone? #¥]|E A3t YEF
ANEFFE FA3Y ¢S ol ¥, AT2 receptors € o| 7§
}+= bradykinin®] #¥|E F7H A F3S FHAIZ, YEFE W)
AL XA ¢S FETH371.

w2t A, AT1 receptor= A|HHAE AR 9 B35 doy|v, JEF
1535 SAA7IH, 32 FFAA ¢S A= 7l 8. ¥
., AT2 receptors A|HAIZE AA 2 E3E5 A&z, YE

SR, dds o)A A S A= 7ee T

(

N
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Adipocyte RAS

Systemic Effects AT25 Local Effects

Regulate:
*Adipocyte Growth and
Differentiation
*AT1aR and AGT expression
sIinflammation, Oxidative
Stress
*Local Blood Flow
=Lipolysis
*Local Angll concentrations

T
l ﬂ
tObesitv ‘.‘Obesitv
{

Hypertension, Diabetes Hypertension, Diabetes
Atherosclerosis, AAA (Abdominal Aortic Aneurysms) Atherosclerosis, AAA

Fig 2. Physiologic/pathophtsiologic significance of an

adipocyte RAS(Renin Angiotensin system)[37]
4. ACE 1I/D #+3A 934

ACE+ zinc metallopeptidase® 4 WA EL} A AEL] FdHo
g REEH e, oS B} FAHAEL 21kbe IAVIE A
17p23° Y3y 26708 exond} 25709 intronle® FA=TH38].
National Center for Biotechnology Information(NCBI)el] 16074
o]4¢] ACE gene polymorphisme] RIEFHE=d °] F 3474k]

coding regiono® X3, 1 F 18707} missense mutationo =

a2 A JoH38]. Zhu T9 dF ATl oshd ACE #3542 SNPE 7}
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N

£u A240T8 A2350G allele ZFo] w3 Z8o] Qitty Rusg. =
A240T9] T allelex A2350G#] G allele$} @7 ACE 55& 57H4
Aoz AFoE= ¢ AsaHdE 5239 Busgo39].

Exons 1 3 8 15 17 21 26

Intron 16

D allede I - I

Fig 3. structure of ACE I/D polymorphism [40]

2 979 FAAd ACE I/D #4#4 9gAL 169 intron ¥l
287bp2e] WHE 97] A Qe =E3F ¥ wEl Insertion(l) alleles}
Deletion(D) allele7} £33, o] wlg} ACE I/D XA @A o+=
37FA F5H<9 FAAY A 118 (wild), ID¥ (hetero), DD¥ (mutant) ©]
EAMEd. ACE +AA2 typeel web4 F ACE =+ #HW 50%7+
A Wglsls Aoz ¢ Edl, mutant typedl D allele® 713 Aol
I allele® 7}2 AFgEY o] A4 Jeygdo[41]1[42]. =3, Genotype?dl
w24 =, mutant typedl DD genotype®] wild type¢l II genotype
7} hetero type?dl ID genotypeXt} ACE %7} © =9v}H43].
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53] D allelex ACE $XE7F F7tst: Zizt dds=o, Add AP
A A3 2A¥ ohBH44], EFH e v, Jded AFAI L)
R Aoz R T[45][461[47].
RAASS] FAAEL Az A Hdgl wel, ud, vvky 334+
dod Ao|th[48]. 53], AGT mRNALE I 3AE=32 B} Y=z 2]
A A deErye, AGTE A%xF e A3 38 2283 9%
oH[49]. ZrellA el AGT A2 A o8] =457 W&, AGT7}
ded AFAN dFS v Aotz XA [49]1[50]. =&, 4¥4,
=<, 5994 ACE I/D polymorphisme] Ad3A 9138 893 F
Ao, vjgkad P Y] B dojA FoF 9T T AT By
ATH451[511[52].

wgelA, Y ZolE yAFez ACE I/D polymorphismel] W& JEF
A3 e vets

f
o
i
oX,
o
N
ol
K-
K
X
&
¥
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279) = WEHeE AFE AYHEGY. 20079 49 14%
B 20089 5¥ 31¢7H#] diAdzre] QHRARHESAA 74, a3, 7M5Y
s AEAE &3t ARG, AAASG], AF, dAHdEH, ¢
)= A wEEE #Asgen, AIFS T AH(TC, TG,
HDL, LDL) ¥ &% A4 (FBS, Insulin, HOMA-IR, TNF-a,
adiponectin) ¥ <x, 4 (hemoglobin, hematocrit, red
blood cell, white blood cell), ACE I/D #+#AA 3 A (rs4341)

3, 397 Aez2A4CY 29, F2 1DE FH JPs 4AS

_10_
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Recruited the 1260 subjects who were 8 elementary schools in Gurogu, Seoul
(31, Boys=633, Girls=627).

:

— Questionnaire Survey
sex, age, general
Normal
| Anthropometric Measurements
weight, height, obesity index, BMI, RI, waist circumference, blood pressure
Obesity
Blood Biochemical Measurements

*1C, TG, HDL, FBS : auto-hiochemical analyzer
* LDL : Friedwald formular [LDL=TC-HDL-(TG/5)]

* Insulin : automated immunology analyzer
* HOMA-IR : Matthewa formular [fasting insulin x fasting glucose/22.5] By gender
* Adiponectin, TNF-at : automated chemistry analyzer

*WBC, RBC, Hb, Hct : Hematology analyzer
Low-Na [
— Dietary intakes ~ 24hr recall method & Canpro 3.0 | Na-intakes Med-Na
| High-Na[—
ACE /D genotype : SNaPshot assay — I
|| *Forward Primer : 5'-CTGGAGAGCCACTCCCATCCTTTCT-3' | | L allele _l
Reverse Primer : 5'-GATGTGGCCATCACATTCGTCAGAT-3' — 1 [°r
Genotyping Primer : 5'-GGTGAGCTAAGGGCTGGAGCTCAAG-3' J
D allele
|_ L DD
* ACE level : 96 well ELISA analyzer

—{ Statistical Measurement : SPSS 14.0
* Mean1SD or SE, GLM, Chi-square(y?) test

Fig 4. The experimental design of this study

_11_
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1) AAAZ (Anthropometric Measurements)

7t A= e Ao g niEAl A AANA AA AEAZV)
(JENIX) & AH&ste] A (cm), AF(kg)= FAAZL, A= WF
FAez IRt YA A=E FAHSNGEY. €4S AR Al AF
7] (NISSEI, Japan) & AH&3te] #57] ¢t ol¢7] ¢S A3
il

2) vt &4

a}
=

2007 oo} 33 ol £
N AAE vk A7) Ee] TASY XFFH AFE o =
(Obesity Index :01), A% (Body Mass Index :BMI), ¥ 3|4

(Rohrer index :RIDE =A3%}% ).

bt
-

fl

¢ Tzl @ Prd BF AR,
}

oo
ol
Iz
rﬂ

7b AR AT 01§53 vtE #A

HEFE (%) = 100+ AAAF-AFE FFAF) X 100
A =

_12_
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2007 digtxolFsrs|o A LEFF g Lol AAE AF WES L
50 percentile Z+S EFA|F(ideal body weight :IBW)2o 2 o] &3}
B2y} M3 2] v|9E (Obesity Index :0I)E F3c}.

BAL HTETF 120% ®vbs A4, 120% o= v¥teR FR{3IA

o},

Y. AA=ZF 24 (Body mass index; BMI)E o] &3 viutx 33

AAZE 4= (BMD) = AF(kg) / A (m?)

t}. ¥ A4 (Rohrer Index; RI)

24 (RD= HAF(kg) / A (cm®)} x 107

hy3

AR AF< o183t FF7] 2okee vt A AHEE = #HHA

4 (Rohrer index : RD)E #4394, #+AL 2 HA|$ 140 v A

=
=
A, 140 olg woz 2Fsgit

_13_
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3) AY W Asey 24

W ANA 1247 o) T8 AEE fA|sHA ¢ F AshEE
FAA AAE A8 ALsgo. EDTA tubed whole bloodE ©]
of sty F£A4<+ AAst2, ACE gene polymorphism £4<
UH-E tubed £33t 4 A|74A] -80TAA YFEZD 3.

Agerd EAS 93 plain tube®t EDTA tubed ZZ
3000rpmol A 15&7 94 3t serum, plasmas #3234
A|7}2] -80TCA YFED 35,

2}

M

ofo X
o

X

W

T

-

pS)
A~

Mo

7}, dHsHE AA
AN Zde] whole blood2XH € AFIAEX7](CELL-DYN 1800,
ABOTT, USA)E A}8£3to] WdF(White Blood Cell; WBC), AT

(Red Blood Cell; RBC), 3|2 ZF=4l(Hemoglobin; Hb), 3ufE ==

(Hematocrit; Hct) S #4139},
. st 24
-, Lipid profiles

% 29 24H=(Total Cholesterol; TC), AR A (Triglyceride;

TG), HDL-Z¥2HE(High density lipoprotein-cholesterol,

_14_
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HDL), GOT, GPT: &zwel| o5t Z7e] 24L& kitD o] L5k n]
A At on], A3 24 7] (Ekachem DTSC module, Johnson &
Johnson, USA)E °] 433t}

LDL-Z3#|281&2 Friedwald formular®] ¥24][53]1e] 23 A4
o}

LDL cholesterol = Total cholesterol - HDL cholesterol - (Triglyceride+5)

L. Insulin resistance related profiles

FBSE &&Wl o3 ZA7e S48 kitg o83k v AFRe
=, A3te
usa =z £
Hez ¥

A4 7] (Ekachem DTSC module, Johnson & Johnson,
A8}a, insulin(Roche Diagnostics, Germany)< ECLIA
A3lAk.  adiponectin  (AdipoGen, Korea), TNF-«
(Chyman chemical co, USA)+= ELISA¥Y oz R X354},
HOMA-IR(Homeostasis model assessment of insulin

resistance) 2 Matthewa 5¢ F2/[54]2 & AHAHit},

HOMA-IR = [fasting glucose(mmol/ ¢)/22.5 X insulin(0U/m¢)]

[fasting glucose, mmol/ ¢ = fasting glucose, mg/mé X 0.0555]

_15_
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4) ACE 1/D 437 t8A 24
7}. DNA %

DNA 3% LaboPass'™ Blood Mini Kit(Cosmo genetech)Z A}
43ty AA3F4 ). protease 20409 whole blood 20005 ¥ ¥ BL
Buffer 200x0% 3H7Fsl & 4L F, 56 ColA 20%7F incubation A3
t}. DNAE IAAA)7]7] 93] ethanol(99.9%) 2005 Y3 voltexd F,
spin down A]#, spin column®] %71 ¥ 8000rpme°lA] 1¥7F YAEe
3t9itt. BW Buffer 70010 £ NW Buffer 50045 183 5294 Z+z}
LA EY3te] Folds ¢F5 S A3 AAT F AE Buffer 200UE 3
7}sle] A&oA 287} incubation3txz 8000rpmelA 187 94 B3}
of 43 A7kx] -80TA ¥s BBt

Y. ACE gene polymorphism

ACE I/D polymorphism® SNP #4& SNaPshot assay® °|5¢]
k.

5 ~-CTGGAGAGCCACTCCCATCCTTTCT-3’ (Forward) 2
5" ~-GATGTGGCCATCACATTCGTCAGAT-3" (Reverse)< °]43}
ol SNPE EIs= FES FF33d. PCR g = AT A2
template DNA 10ng, forward/reverse primer Z+Zt 0.5pM, 10X
PCR buffer 1ul, dNTP 250uM, DNA Taq polymerase 0.25unit%

_16_
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Y3 HFHI7E 10ulV} S5 FR54E Yol ¥ F Dual 384-Well
GeneAmp PCR System 9700< °]&3led 95T, 10%&, 1 cycle; 95,
30%, TmTC, 1&, 72T, 1¥&, 35 cycles; 72T, 10,1 cycle &9 4k
$A71 & AAE PCRS 4339 t}t. Primer extension reactiong $J
3 AHA®Y PCR AHE  1ul¥ 0.15pmol genotyping primer
(5 ~-GGTGAGCTAAGGGCTGGAGCTCAAG-3’ )°] =%%¥% SNaPshot
Ready Reaction mixture®] ¥¢ 96T, 10%, 50C, 5%, 60T, 30%9
3HAIE 25 cycles &334 ). F=¥F2] fluorescent dye terminators%
A|A37] §18e] ukgAFEe] SAP(Shrimp Alkaline Phosphatase) 1
units geo] 37C 75%, 72C 1587 WA Rk WAk lulel Hi-Di
formamide 9ulE 2o 95Ce] 5&7 FJ7l €+5¢l 587 & ¥ ABI
Prism™3730x/IDNAAnalyzer(AppliedBiosystems,USA)E  ©]&3}¢]
4354k, A}l EAHL  GeneMapper4.0 analysis software

(Applied Biosystems, USA)E °]-&3}%t}.

Table 1. PCR primer sequences and restriction enzymes for

genotyping.
Primer Sequences Restriction
forward 5 -CTGGAGAGCCACTCCCATCCTTTCT-3’ ACE
reverse 5 -GATGTGGCCATCACATTCGTCAGAT-3

_17_
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ACE +E%% %°l¥27] 98] Human ACE Immunoassay kit
(Quantikine, DACE00, USA)E AH§ste] ACE ¥=% SAshit.
anti-ACE MoAb7} coating® 96well®] Assay Diluent bufferE 100
W @& F, Calibrator Diluent bufferg °]§3te 1:1022 3]4x]7]

AS 77 50u o] AeA 2X7HEe HA F,

dolglE= $4E 3] AAAIIL wash bufferE 400402 4 A

F dells 95 ¢As] AA Y. ©]o]A ACE conjugated 200 0%

W27 &, 99} EY35HA] wash buffer® ZF well s Al

2 8}4t). substrate solutions Zt wellel] 200404 Y3, WS I3 A

oA 3087F ¥vFSA|7] & B}FE stop solutions ZF welld] 50% 2L
=y

%
5led O.D #F= EFLYS 53 standard

=
=

o

2 450nmolA F3F=

waveol thelste] Fatgie),

6) 24h recall 2l°o] AF XA ¢ Joki A
ke 1 HFAFHFS A7) A8 2447 S o) 83te F
39 (ga2al, =ut1e T3 A S TR oS BEuuo FAIE
5 3, Wdo] uFT A5, 24l AR FAS F3 F7F 2AEIGH
AHT AFY JUdE £4L F59%83 A AWLe Can-pro 3.05 °]
&35t
T 9% AT vk ZALA) E & 7] dEel Willet §°] o] &%

duiz] BA JFEE ALI}ATE5]. JFE HHE TEEFE, § 992

|

_18_
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HEE 22 JARHS 53 73 Ui A3 Fxb(residual)
o 3

52 dFae] AHAFE ©E A BA dgaE

3. BAIEA

2 A3 28 E Package SPSS/Win(14.0)< o]$3te EAslgon,
Zt Ade] & dgF BE FAX= HT(Mean) T EFEHAH(Standard
Deviation; SD) % H#(Mean) £t £FHx}(Standard Error; SE)& 4k
39}, ACES allele$}t genotyped] EXeo] 33 BHL x’-test:
ALY, 4 W$4E 7Fe] A#AAlE pearson's  correlation
coefficents(r) ¢} x*-test® EA31gt}.

A2 4343 YEF A%, ¥¥F AsFAE 7] AEAA 75
sl 222" 39 ¥4 (logistic regression analysis)<s S3] u|uql
HEEE T3 FdA AFES AT 95%FFNA A RBEsT
General Lralar Model(GLM)2. 2 i E A3l z|3lgen, HF
7He] FolA AFE p<0.05(x) & p<0.01(xx), F=FA FHFich.

Lo
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o
e

m. 4 23 H

1. @y Zofe] guby £4
D AA A% R Qe 54

£ a7 dAdAE 253%a 38hd A 1260922 do} 6339, oo}
62771tk AAEe B2 AA AF 2 FFEALS Table 29 2. o}
o} oo} zelo] AA AF, WHF oA FAHLE {FHA zel7t A
Act. glek AFe] ozl Jofrot foFA Fokevl, witE UeiE A
%49 OI, BMI, RI, (WO AAE A wE #F2ZF3Q Aoz} Y
gyttt 57 E4(SBP)# °]$t7] ¢ (DBP)S Woprt ojofret & 7
ol dfo), 57 A F F el F2F <) zpe]7t vpepsi

TFEY 3 F YITFE Pobrl dolit fodez Fgou, 1 9
RBC, Hb, HctollA & dolet oJobe] {2HQ zlel7t gt w3, B
2L %S EARAS W, dolrl oot vd fogHez A yEhd
t}.

_20_
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Table 2. The

characteristic of anthropometry according to

gender.
Total Boys Girls p-value
(n=1260) (n=633) (n=627) (& vs )
Anthropometrics
Height cm 132.4£5.7 132.9%£5.8 131.9£5.6 0.000%§
Weight kg 31.5+6.6 32.5x7.2 30.4+5.7 0.000%§
Ol % 104.6£15 105.5+16.2 103.8+13.7 0.005T8§
BMI kg/m® 17.8+2.8 18.3%£3 17.4+2.4 0.000%8§
RI kg/cm®X107  134.7+19.5 137.5121 132+17.3 0.000%§
59.2+7.4 60.8+8
wC cm 57.5+6.4 0.000%§
(n=1259) (n=632)
109.3+16.7 110.6£16.9 107.9%+16.5
SBP mmHg 0.000%£8§
(n=1252) (n=629) (n=623)
DBP mmHg 70.1£13.4 70.6113.5 69.5+13.2 N.S§
Hematology
b L 14.1£2.8 14.2+2.9 14.0£2.6 NSt
. (n=680) (n=341) (n=339) '
44.6+£26.0 44.6+27.3 44.5+24.6
Het % N.S
(n=629) (n=310) (n=319)
7.2+2.9 7.4+3.6 7.0£1.9
WBC k/ul 0.0228
(n=675) (n=342) (n=333)
5.0£0.6 5.1+0.6 5.0+0.6
RBC M/uL. N.S
(n=629) (n=310) (n=319)

1) Mean£SD, NS; no significance, *; p<0.05, **; p<0.01,
2) Mean%SE; adjusted by energy, 1; p<0.05, F; p<0.01
3) MeanzSE; adjusted by TG, HDL, §; p<0.05

OI, obesity index, BMI;

body mass index,

R, roéhrer index,

WC; waist circumference,

S/(D)BP;

systolic/diastolic blood pressure, Hb; hemoglobin, Hct; hematocrit, WBC; white blood cell, RBC; red blood

cell.

Collection @ sungshin
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2) 8% AsEd 2w £4

hzke] Qe wE 2E f- A, ded AR AAY EALS
Table 33} Zt}.

21 B QA BFA gope ofopgke] #2F A ze)r) U 53,
TC, TG, LDLZ ¢jo}7} gololx B ¢ £33, HDLS dolrl of ofell
A B2 o E9o. wEkA, TGS HDLY v]&L ¢ol7} goloA Er o
=7 vebgo

dad AFY AA FelA FEH G dolrt oot A R fejFew
=7 Yebso. v, daeddA s deokgt o] 23 Aol yEhy
2 gsken, ojort goldlA B & o] yEith. TGS HDLE B
3= w, HOMA-IRe®] ‘dolollA ofofel] ule] fo]Hez 2 73]
et

H.lﬁ

_22_

@ sungshin



Table 3. The characteristic of biochemical parameters

according to gender.

Total Boys Girls P-value
(n=1259) (n=633) (n=626) (& vs %)

Lipid related profiles
TC mg/dL 175.3+£31 173.4+£30.9 177.3£31 0.002%8§
TG mg/dL.  75.6%£41.1 70.4%£39.0 80.8142.6 0.000%
HDL mg/dL.  56.1£10.3 57+10.4 55.2+10.2 0.000%
TG/HDL 3.2£0.7 3.1+£0.7 3.3%£0.7 0.0001%§
LDL mg/dL 104+£28.6 102.4+28.4 105.7+£28.7 0.00471§

Insulin resistance related profiles

FBS mg/dL 777111 78.2£12 77.1£10 0.0158

) ) 7.3+x6.5 7.2+6.6 7.3+6.3

insulin uU/mL N.S
(n=1234) (h=617) (n=617)

HOMA-IR 1.4%£1.3 1.4+1.4 1.4%£1.3 N.S§

TNF- Jml 6.0£7.8 6.3£8.7 5.7£6.9 N.S

. pem (n=387) (n=182) (n=205) '
adiponectin ug/ml 25.8+25 26.8+25.2 24.9+24 .8 N.S

1) Mean£SD, NS; no significance, *; p<0.05, **; p<0.01,

2) Mean%SE; adjusted by energy, 1; p<0.05, F; p<0.01

3) MeanzSE; adjusted by TG, HDL, §; p<0.05

TC; total colesterol, TG; triglyceride, HDL; high-density lipoprotein, LDL; low-density lipoprotein,
FBS; fasting blood sugar, TNF-a; tumor necrosis factor—-a
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3) ks HHe 54

el el W eki AATE Table 49k 2. oA, U=,
T8, 99, AEYT FEH 99 uE, A, BSEE, Ao,
%, 9, ¥, ofd, wlehwl A, WElE, g-7h=d, wel Bl, wE B2,
alebel B6, @4, Mgk E, Ze2EIE, FAMA, ZsAA, SAEEs
AR, TFRESAARS] TS o} ofelzke] foH A Apel7} e}
steh.

AUAE wFatel, VA e Gebnd B5EE, B
A% Foprh ool AnTt o Be Aoz vehgth wua FoA 454
3 524 o] wge] ololrt ol Arct ¥4 UEhsten], 105 7

e FA=, FEA SHE AAB] B4 SudY 4AF 2o grhs

!
HEET ZF) AAFS 474 dobt dolelM i o g2 o= yeg
wrov, dEFEI ZF A vl oA dolet ojop 7o) feHal
Apel7k vehtA] gk

2, o, HE, ofd, ¥gl A, Al¥E, 4-7kRY, ¥ERl Bl, HER
B2, ¥lekw] B6, g4, vEkd E, FAXEE, FAAE, AL, SLE
EFAPPA, 2 AR AHFLS 47 doprt SJolelM it v g2

o2 yestth, £33, vo]epile TGS HDLE EASAS w FoldA
Jotel] HlE FelHoR ¥ AR YuygT. AT A A4
FFael AAF SlolA, dobrt Aofel WA felHes 2 Fe=s 1
B, dgiel oiF Lote] A Al & & AT

P
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Table 4. The characteristic of nutrient according to gender.

Total Boys Girls p-value
(n=1260) (n=633) (n=627) @ vs 9
Energy kcal 1617.7£380.7 1698.4%+387.7 1536.2+355.6 0.000§
Carbohydrate g 220.8+24.4 230.7+£23.2 210.8+21.2 0.000§
Fiber g 14.7+3 .4 15.4+3.4 14.0£3.3 0.0008§
protein g 66.3+13.9 69.7£8.8 62.8+16.9 0.0008§
Veg_Ani protein 0.8%+0.5 0.8%0.4 0.9£0.6 0.001
Fat g 54.4+9.7 57.6+9.5 51.2+8.9 0.0008
Veg Ani fat 1.0+1.5 1.0+0.6 1.1£2.0 N.S
TFA mg 31.7+£10.9 33.8+11.1 29.7+10.3 0.0008
SFA mg 12.7+£4.9 13.3£5.0 12.2+4.7 0.0008
MUFA mg 11.0+4.8 12.1£5.0 9.9+4 .4 0.000§
PUFA mg 8.0+2.8 8.3+2.9 7.612.7 0.0008§
Cholesterol mg 328.6+118.8 346.3£119.1 310.7£115.9 0.000§
Sodium(Na) mg 3573.6+785.0 3714.2+791.5 3431.6%£752.3 0.000§
Potassium(K) mg 2338.31484.8 2452.0£500.9 2223.6%£439.3 0.000§
Na_K 1.6+0.4 1.6%£0.3 1.6+0.4 N.S
Calcium(Ca) mg 572.4+165.1 601.1+165.9 543.3+159.1 0.000§
Veg_Ani Ca 0.9+1.7 0.9£1.9 0.9£1.5 N.S
Phosphate(P) mg 965.9£158.7 1015.8+£158.8 915.6+£142.0 0.000§
Iron(Fe) mg 11.9£9.3 12.4£7.5 11.44+10.8 0.004§
Veg_Ani Fe 2.5%£2.8 2.3£2.4 2.7+£3.2 N.S§
Zinc mg 7.2%1.2 7.4+1.2 7.0%1.2 0.000§
Vitamin A wRE  832.71£328.3 858.6+£322.2 806.5+332.5 0.000§
Retinol 18 184.1£95.0 194.1+100.6 174.1£87.9 0.000§
B-carotene 1g 3644.4+£1819.3 3732.0£1751.4 3555.9£1881.9  0.015§
Vitamin B1 mg 1.6+0.4 1.7+0.3 1.6+0.4 0.000§
Vitamin B2 mg 1.84+0.3 1.84+0.3 1.74+0.3 0.000§
Vitamin B6 mg 1.840.4 1.9+0.4 1.6+0.4 0.0008§
Niacin mg 13.8+3.1 13.7+3.2 13.9+3.0 N.S§
Vitamin C mg 85.2+46.2 86.2+46.4 84.1+46.0 N.S
Folate 18 240.6+85.2 250.1+84.4 231.0+£85.0 0.0008
Vitamin E mg 14.5+4.3 15.2+4.5 13.8+4.1 0.0008§

1) Mean £ SE; Energy adjusted by nutrient, NS: no significance
2) Mean = SE; Energy adjusted by TGHDL §; p<0.05

TFA; Tatal fatty acid, SFA; Saturated fatty acid, MUFA; Monounsaturated fatty acid,
PUFA; Polyunsaturated fatty acid.
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Table 5. The gender difference on the anthropomety, lipid

related profile according to sodium intake.

related profile, insulin resistance

Boys Girls
Na intakes Low-Na Med-Na High-Na Low-Na Med-Na High-Na P-value?
(n=211) (n=211) (n=211) (n=209) (n=209) (n=209)
Anthropometrics
Heigh cm 133.1£5.7 132.8£5.5 132.7%£6.1 131.8%£5.7 132.1£5.6 131.6x£5.5 NS
Weight kg 32.2£5.9 32.8+7.6 32.5+7.9 30.2+5.6° 30.9+5.8" 30.3+5.8% it NS
01 % 104.5+14.2 106.7+£17.5 105.3+16.5 103.1+12.4° 104.8+14.2° 103.5£14.5* % NSt
BMI kg/m’ 18.1+£2.6 18.5+3.3 18.3+3.2 17.3+£2.3% 17.6+2.5° 17.4+2.5* 1% NS §F
RI kg/cm?X 107 136.2+18.7 138.9+£22.7 137.4£21.5 131.1£15.9° 133+17.9° 131.9+£18.1%F NS §t
WC cm 60.6x7.2 61.5+8.6 60.4+8.1 57.4%6.3 57.7£6.7 57.4%+6.1 NS
SBP mmHg 110.6x17 110.7£16.6 110.6x£17.1 107.3£16.7 108.8+17.6 107.7£14.9 NS
DBP mmHg 70.3£13.7 70.6+12.9 70.8+14 68.2+£13.7" a 70.6+13.6° b 69.9+£12%"+§1F b 0.0278tF
Lipid profiles
TC mg/dL 170.7+£31.7° 173431.8% 176.6+28.9"+§ 179.3+£30.7 174.5%£29.1 177.9+£32.9 NS
TG mg/dL 70.3£43.6 72.1+41.7 68.8+30.2 83.3+42.2b 78.8+46.1a 80.2£39.2ab 0.042
HDL mg/dL 58.1+10.7° 56.7+£10.2% 56.1+10% 55.7£10.9 55.4%+9.6 54.5+10.1 NS
LDL mg/dL 98.5+27.9% 101.9+£29.5° 106.8+27.1 8§ 106.9+28.5" 102.8+26.4% 107.34£31% NS
TG/HDL 1.3£1.0 1.4+1.1 1.3%£0.8 1.6x1.1 1.5%x1.1 1.6+1.0 NS
—_ 28 —_
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Boys Girls

. )
Na intaes Lov-Na  Med-Na  Higi-Na  Lowa  Med-Na  Hig-Na vale
(n=211) m=21)  (@=21) (n=209) (n=209) (n=200)

Insulin resistance related profiles

FBS mgd, 7831240 7931330 77RO oI’y TTaH00%h 76398 00088
msn WUmL 66660 TTETL T8l 7883 7450 79449 NS

HOMA-IR 1313 LGS 1413 15LT 14111 1441 NS

v 64193 3109 712101 51173 62473 5815
TNF-a pgml NS
(n=64) (n=60) (n=08) (n=72) (n=74) (n=09)

aporecin ughnl 4140060 BTHUSY  SL0RABIY 22168 218427 20HMAS NS

P-value”; 3 growp (Na tertie)

1) MeantSE: Energy adjusted sodium, NS; no significance, # p<0.0, # p<0.01,  2) MeantSE: adjusted by TG, HDL, § p<0.05

3) MeantSE; Energy adjusted TG, HDL, TC, f; p<0.05 4) MeantSE; Energy adjusted TG, HDL, TC, TFA, SFA, MUFA, PUFA £; p<0.05
Boys: Low-Na; <3.33g, Med-Na; 3.33-3.97g, High-Na; »3.97g, Girls: Low-Na; <3.09, Med-Na; 3.09-3.69, High-Na; »3.6%,

Total: Low-Na; <3.19, Med-Na; 3.19-3.86, High-Na; »3.86

OF obesity index, BML; body mass index, RI; rohrer index, WC; waist circumference, S/ADIBP; systolic/diastolic blood pressure, TC: total
cholesterol, TG; triglyceride, HDL; high-density lipoprotein, LDL; low-density lipoprotein, FBS; fasting blood sugar, TNF-a; tumor necrosis
factor-q
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Table 6. Comparison of nutrient intake according to sodium intake by gender.

Boys Girls

Low-Na Med-Na High-Na Low-Na Med-Na High—-Na P-value"

(n=211) (n=211) (n=211) (n=209) (n=209) (n=209)
Energy keal 1706.3+444.3"° 1666.24364.9° 1722.8+345.6° 1541.4+366.0a  1512.1+379.1a 1555.1+318.3b 0.006
Carbohydrate g 231.1+26.1 231.3+£22.2 229.5+21.2 211.6+23.4% 212.0+20.4° 208.9419.7% NS
Fiber g 13.4+2.8° 15.242.7" 17.543.3%x 12.0+2.9° 13.942.7° 16.143.0%x 0.000
Protein g 65.8+8.6° 69.847.7 73.5£8.5%x 60.1£12.0° 62.848.8" 65.0£6.9%x 0.000
Fat g 58.8+10.1° 56.8+8.8% 57.349.3%x 52.3+8.6° b 50.7+£8.4%* a 52.049.3% b 0.004
TFA mg 34.1+13.3 33.0£10.0 34.249.7 30.0£12.5ab 29.049.7a 30.0£8.4b 0.000
SFA mg 14.2+5.8" 13.0+4.7° 12.6+4.2%x 12.9+5.4% 11.9+4.4% 11.7+4.0%xa 0.000
MUFA mg 12.245.7 12.045.3 12.1£4.0 10.2+5.5b 9.7+4.0a 9.743.3b 0.018
PUFA mg 7.543.0° 8.1£2.4° 9.443.1%x 6.9+£2.6° 7.442.5° 8.6£2.6%x 0.000
Cholesterol  mg  316.9%115.4%  356.0£112.2° 366.1+£123.9%+  307.6+£132.0a 304.44101.4b 320.1+111.9¢ 0.000
Sodium(Na)  mg  2894.84322.9  3647.5£191.5  4600.4£526.4 2652.1+336.2 3378.6+£173.6 4264.0£501.0 -
Potassium(K) mg 2246.3+478.4°  2415.9+432.9° 2693.7+485.2%+  1982.9+371.7° 2235.34£429.2 2452.44383.25%% 0.000
Na_K 1.3+0.3 1.6£0.3" 1.840.3%x 1.440.3 1.6+0.5" 1.840.3%x 0.000

P-value®; 3 group (Na tertile)

1) Mean * SE; Energy adjusted by nutrient, NS; no significance #*; p<0.05, ##; p<0.01
Boys: Low-Na; <3.33g, Med-Na; 3.33-3.97g, High-Na; >3.97g, Girls: Low—-Na; <3.09g, Med-Na; 3.09-3.69g, High-Na; >3.69g,
Total; Low—Na; <3.19, Med-Na; 3.19-3.86, High-Na; >3.86

TFA; Tatal fatty acid, SFA; Saturated fatty acid, MUFA; Monounsaturated fatty acid, PUFA; Polyunsaturated fatty acid.
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AAAE Askele] el oldA g Hm, D3 A ATAA A%
el Z7hstel Ael F8e] Z7HATHG4].

Table 7. The characteristic of general questionnaire according

to gender.
. p-value
Total Boys Girls @ vs 9)

birth weight kg 3.3+0.5" 3.310.5 3.210.4 0.000

Father BMI kg/m* 23.8%£2.6 23.8%£2.6 23.7%£2.6 NS

Mother BMI kg/m” 21.7£2.4 21.7£2.4 21.7%£2.5 NS

Oriental Medicine  vyes 657(54.1)”  335(54.6)  322(53.5) .
no 558(45.9) 278(45.4) 280(46.5) NS
age 6.5+2.4 6.4+2.4 6.5t2.4 NS
weight gain yes 84(11.0) 42(10.8) 42(11.1) NS

no 682(89.0) 347(89.2) 335(88.9)

Exercise ves 643(53.3)  412(68.4) 231(38.2) 0.000
no 563(46.7) 190(31.6) 373(61.8)

snack frequency  3times/lday 45(3.7) 29(4.8) 16(2.7)
2times/1day 386(32.1) 189(31.2) 197(33.1)
1time/1day 690(57.5) 339(55.9) 351(59.0) 0-001
no 80(6.7) 49(8.1) 31(5.2)

rostaurant food  salty 241(21.2)  127(22.4)  114(19.9)

saltiness normal 811(71.2) 405(71.4) 406(71.0) 0.004
insipid 13(1.1) 8(1.4) 5(0.9)
no taste 74(6.5) 27(4.8) 47(8.2)

1) Mean®SD, NS; no significance
2) N(%)
3) significance as determined by x2-test
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Fig 5. Distribution in the degree of obesity according to

gender. OI; obesity index, BMI; body mass index, RI; réhrer index
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Table 8. The anthropometric characteristics according to 3 obesity classification by gender.

Height (cm) Weight (kg) 0l (%) BMI (kg/m®) RI (kgem’®x10) WC (cm) SBP (mmHg) DBP (mmig)
I\(Ir?:rs%a)ﬂ 132.5£5.6° 30.4%5.0° 99.8+10.0° 17.241.9° 130.2+13.1° 58.6+6.0" 109.0£16.0° 69.5+13.3°
Boys .
()(Eflslllt)y 134.626.3"+F  42.247.7%f  132.3£12.2%F  23.14£2.6%¢  172+16.5%=F  71.627.8%¢  118.7£18.8%¢  75.6£13.5%¢
Ol I}Irgggloa}l 131.8+5.6" 29.3+4.8" 100.2+9.9° 16.8+1.8" 127.5+12.6" 56.3+5.4" 107.1%16.1° 69+13.2°
Girls .
0827Sé§3’ 13254547 38.4%5.7%«¢  120.649.2%+%  21.841.9%¢  164.3+11.7%%  66.6+5.6%3  114.3£17.5=F  73.9£12.2%x¢
Normal vs Obesity 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
P-value? 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Normal = 13p.145.4° 30.144.5" 99.7+10.1° 17.241.8 130.0+13.3 58.3+5.7° 108.5%15.6° 69.1413.0°
Boys .
O(Itl’flslg)y 136.146.1%¢  43.1+7.1%¢  130.7£13.0%¢  23.2424%¢  170.3+16.7%¢  71.9£7.3%:  120.3+19.1%¢  76.9£14.0%
BMI I\(I;’:lggg)‘l 131.4%5.5" 28.9%+4.3" 99.9£9.9° 16.7£1.7° 127.1+12.6° 55.9%5.0" 106.7+15.7° 68.7+12.9"
Girls .
O(t;ggsgy 134.845.3°+1  39.5+4.8%F  126.9£10.2%+f  21.7£1.7%¢  160.8£13.0%F  67.244.7%1  115.3£18.9"F  74.6+13.6"
Normal vs Obesity 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
P-value? 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
g’g{gg)al 132.245.5% 29+4° 95.8+7.5" 16.5+1.4" 124.8+9.6" 56.8%5.1" 108.5+15.8° 69+13.3%
Boys .
82263%1}3’ 133.946.2%+¢  38.747.3%¢  1224+13%:f  21.4426%+  159.7416.7%4  67.847.3%4  1145+18.1%F  73.3413.5 ¢
RI gggg)al 131.8+5.6° 28.4+4.4° 97+7.9° 16.3£1.5" 123.3£9.9" 55+4.7° 106£15.5° 68+12.8"
Girls .
82167381}3’ 132+5.6° 35.645.5%+  120.9410%+F  20.3%1.9%¢  153.8412.2%F  63.845.7%¢  112.8417.7%f  73.5+13.3%u
Normal vs Obesity 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
P-value? 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

P-value®; 4 group

1) Mean*SD, NS; no significance, *; p<0.05, #*; p<0.01, 2) Mean*SE; adjusted by energy, 1; p<0.05, F; p<0.01,
OI; obesity index, BMI; body mass index, RI; rohrer index, WC; waist circumference, S/(D)BP; systolic/diastolic blood pressure
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FoHer wgon Aolg BAT FAE {2 2ol UERL, BMI
oA A% EFAlA ooke] A ool wEt obFel vld fFeHew o
o, A FAA A obge] wigk obgel nlE feHer gon, A
H, gk 9FE 2R was] Bk wE foFd Aok fdgith
adiponectin< BMIg} =3xS 23 57

oke] A% obgel Bt okl Wl fFejHoR hon, HAYAFAAE B

e A ke WAE o= Aot Ak

u
)
3.4
o
£
R}
i)
ER |

-

Zof Huk2 A vte g ojojz|y AL WAFFLY A5 A I
[701[711[72]. Ze}ulute] F7pspd Zotet H2We] WWASFE FHE
S7kete Zofe] A2 B FHEE A S7HECHT73].

Hjgkell A TG F7H= AxF A ez A5HA FA3ike
7}, ZFelA4 VLDL(very low density lipoprotein)e] A4 % Eu]e)

bt

N

N

_40_

@ sungshin



7}, LPL(lipoprotein lipase)?| &% *3 §o= #'3¥t[74]. HDL?]
Z2E cholesterol ester transfer proteing] ZF§eo] Z7}=le] HDLI
4 VLDLZ2] Ago] Wolx|x 2% 22| 2]3+ HDL #HA12] £3)71 57}
3}7] wj&o|t}[74]. Bogalusa Heart Study°l4x BMIZ} 959 &S o)At
¢l wjgtolel Al HDL TG wigh mzjbuelA 733k AHAS BAYYH75].
ulukolel| ] TG %7kt HDLS #aE AdelA g vzt 2 =43}
To] vz dHA Yl 53] FF vinte] da¥ AFH L Fdxy ¥
Az AT BAZE dael €8A Ju76]. &, A wlgke] FAu]gke)] n|
A Fx 232 A& AFAo] A ZHellAe JED AAY} FAs 2
A 5ol oS AMNAG[77]. AAelA oA=L 3hA| w]gke] Ao
w3 FAE A vlEke] wol wHke} APE WA} o] aF oFte] F Zhel o
2z 284 JU[78]. HOMA-IRE o] £ 4% J&9 AFAL 9
ujshy dde] £33 J€d $EVF @2 Ao AF¥ETL oA HAe=
a5 A Yo 791[80].

5 vk e AFAdS w/is= 8- E adipokineo] AIZ|E ¢
tH[81]. adipokine A|AENAH FH|E&= TEESE, o= X|WxF o]
AW Az B 7155 3t o] ohz} Ed yin| 7| eze] o
= 2 Ys= uEe Wiy JRe2A A=A 4 1A
adipokines &¥]3l9 ded AP FEIvd dHFG82]. & =&
|5 TNF- a7} Blgtel] w}E o]z} URA+=wl, TNF- o= ¥9tate] 934
o] tfg A7 2 e R3E AH83].
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Table 9. Lipid profiles according to 3 obesity classification by gender.

TC (mg/dL) TG (mg/dL) HDL (mg/dL) TG/HDL LDL (mg/dL)
Normal 172.3+30.9° 65.8+32.5" 58+10.3 3.0£0.6" 101.2+28.4°
Boys i
?:filf)y 178.7430.5 91.7+56.2 % 52.249.1 3.5%0.8%1 108.2427. 7%+
o o Normal 176.2+30.8" 77.5+38° 55.9+10.3° 3.240.7° 104.6+28.6™
Obesity 185.1431.5%¢ 104.6462.1% 50.3%8.3%+t 3.820.9% 113.9428.3%¢
Normal vs Obesity 0.000 0.000 0.000 0.000 0.000
P-value” 0.000 0.000 0.000 0.000 0.000
. Normal 172.2430.9" 65.8+32.7° 58.0£10.3" 3.1£0.6° 101.1+28.3"
oys - . .
Qbesity 178.7+30.4 1 90.5+£54.7%%+t 52.4+9.5 3.5£0.7%% 108.2428.0"+t
Normal ab b c b ab
BML vorma 175.6+30.8 76.6%37.4 56.0£10.3 3.240.7 104.0+28.6
Obesity 187.1+30.6%+ 79.3%10.9%x% 50.5%8.1%+t 3.820.8%1 115.5+27.6%
Normal vs Obesity 0.000 0.000 0.000 0.000 0.000
P-value” 0.000 0.000 0.000 0.000 0.000
Normal — 172.6+30.2" 64.0£29.4" 58.5+10.3¢ 3.0£0.6" 101.3+27.6°
Boys .
Obesity  174.9+32° 81.6249.7 % 54.3£10 1 3.3%0.8%¢ 104.2+29.6"
Normal a b c b a
RL ‘ormal  174.7+31.1 74.2434.3 56.4%10.2 3.240.7 103.2428.8
Obesity  183.7420.8"+ 97.5455.1%x} 52.249.5%x} 3.6£0.8%4 112427.6 ¢
Normal vs Obesity 0.000 0.000 0.000 0.000 0.000
P-value” 0.000 0.000 0.000 0.000 0.000

P-value®; 4 group

1) Mean%SD, NS; no significance, * p<0.05, #*; p<0.01,

OI; obesity index, BMI; body mass index, RI; réhrer index,

Collection @ sungshin
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Table 10, Insulin resistance related profiles according to 3 ohesity classification hy gender.

FBS mgdl) Insuln UmL) HOMA-R  TNF-olpgm)  adiponectin(ug/ml)
Yomd - mar e 135 70H0d UNEH,
B e : : :
po U e EN K S N LA S Y 265
0l ol e 6ssd 13m0 58 2494047
Girls .
Oty yragftt  n0ge0let 2l 56 284249
Normal vs Obesity 0.000 0.000 0.000 NS NS
P-vale' 000 000 000 S S
Mol ey ens 13 70k 244254
Boys Obesi | | |
2 TN T VW S T 514250
Bl S Y S K3 DG 594053
Gis .
Osity  gasiofer 128044 20010 A9HL 28236t
Normal vs Obesity 0.000 0.000 0.000 0.0091§ N
P-vle” D00 00 D0 S S
Nomd  mangd s8¢ 10017 T0HL0 71948
Boys Ohesi : b b - L0 E
DS TgtI3let QITAE 1815w BAED NEOR
. Yomd ey gAY LHL IS 713405
Gis .
Obsiy  ggseinge oaslet 18H1Pw 5663 22
Normal vs Obesity 0000 0000 0000 NS 0.042f
P-vle” 000 000 000 S XS

P-value’; 4 group

1) Mean2SD, NS: no significance, # p<0.0, #: p<0.01, 2) MeantSE: adjusted by energy, T; p<0.05, T p<0.01, 3) MeantSE: adjusted by TG, HDL, §; p<0.05
TC: total cholesterol, TG; triglyceride, HDL: high-density ipoprotein, LDL; low-density lipoprotein, FBS; fasting blood sugar, TNF-a: tumor necrosis factor-a
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4) GoFz AA) 54

Fobsh ofehe] wlmk Aol ¢ Fokiel REL Table 113 k. oy
A QA AGALAA deke] wlw okFo] B obFel wlH flHoz
ok 4 wlmhe BE ams) 2E wl, o] wlmk oEe] ojole]
AR obE HlE okl WM fIHos Fgom, WLt BMI o
ERAIAE 2 %] vehieh.

©55tEe] JAFES BMIS A5 Aol AR okFo] u o}F
o WSl felHez Egom, gollAt RS T EFAAL £
Moz Ay obFel wlw o}l wa felHow ok Push wlwe
5 wzsl Bore @, WBE, BMI, AbAFlA wlH ool Bis

AR ekl 7bg 5.
S e] YA wjwkse) yho}, BMIS Wopsh ojcl, Hl2jx1%e] ofofol
Al okge] B obFel Ma FolHoR Egw, HE} wBe BT ]
TR w, P wEe golold Hgel ofopel wls) felH oz o).

A AT A Gl T BFoIA Wobe] gk ofFo] FA o}F
o wal felHez Eeh WWE, BMI, B Az uws 2E
MEBE W, dobl Al ejokel wlsh A% WHFe] felH ez Eeh.

UEge) 4ATS WBE AT wlw ohFe] A4 oFel Bl felHe
2 gt A8 AR BF aaR W, WRE, BMI A5 o
EFANA GEF, 2F AHF] Folel A ojokel Hls) FHoR Fw,

GEES} 2F 4H NEE as BEE Wi 589 Aot 94

(

o
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V4HE, BN, AY, JEEH 2E WET 4% 4BAFE ERS
W] WYES 2ARAGFig 6). NP HAE FRHE 1 295

A 2852 2SS it B Eol P wor3la 3858 4 E5elA
A Eo] Fo3A A8 tHp=0.024). DRI L 4 F3 A wg 2y

Eo] 1,2,3 2515 83 Fodez P 4t (p=0.014). A¢2 1&

A%olA 3EASE 255 wlE BIEe] FolgT, 4RAFE 24T o}
Athp=0.001). EEF 2F) HH NS 22A5A BlD BEFol
A ERT, 2 GeoE 4957 BT, 1EN055 35T} w5

Ay ES BAY(p=0.026).

20059 1A GFzA AF, o W AH2WS 7-12418 13-19A41=2
Be w o9 dUAF ¥F Jd7F 47 17.8%, 15.0%=2 G FA 37}
%o oln|go] oE A Fe u|ste] FuH[63]. TH, ] dFA,

djgreld 5 g TARAL BHE W 29 5 dFe] ¥ S W3
H, WgEe Fol N5} wm FEe Ade] FHE SA9
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Table 11. Nutrient according to 3 obesity classification by gender.

Energy (kcal)  Carbohydrate (g)  Protein (g) Fat (g) Sodium(Na) mg Potassium(K) mg  Na/K ratio
Normal  1698.6+394.6" 231.3+23.4" 69.448.8”  57.5%9.5"  3703.6£784.9"  2457.13485.2° 1.5£0.4
Boys .
Obesity  1697.7+354.2° 227.8+22.5" 71.0£8.8"  58.0+9.3"  3764.0£821.9"  2428.0£569.6" 1.6£0.3
0l Normal  1537.9+359.3° 211.2£20.9" 62.5+9.4"  51.5+8.8"  3422.9%+752.1"  2222.24438.0° 1.6+0.4
Girls .
Obesity  1523.84:328.0° 208.3+23.3" 63.7+11.5"  52.849.0"  3494.24753.5"  2233.7+449.7° 1.6£0.4
Normal vs Obesity NS NS 0.015 0.006 0.031 NS NS
P-value® 0.000 0.000 0.000 0.000 0.000 0.000 NS
Normal  1690.4+391.9" 231.2423.2° 69.5+8.8°  57.6£9.4"  3710.7+776.1"  2462.1£484.0" 1.540.3
Boys . .
Obesity  1733.7+367.5" 228.5423.5° 70.8+8.8%  57.649.8"°  3729.5%857.2°  2408.0£568.0" 1.6%0.4
BMI G I\({ggggl 1532.5+360.5 211.5+20.7 62.2+9.2° 51.5+8.8%  3422.2+751.2°  2217.9+436.9° 1.6£0.4
1rls .
Opesity  1558.04:325.2° 207.1423.7%  65.1£11.7%  52.7+9.0"  3486.6+759.0°  2257.1+452.7° 1.6£0.4
Normal vs Obesity 0.020 NS 0.000 0.046 NS NS NS
P-value 0.000 0.000 0.000 0.000 0.000 0.000 NS
Normal  1676.6+365.2" 232.2423.3° 69.4£8.6°  57.049.5°  3724.1%777.8"  2454.54472.7° 1.6£0.4
Boys .
Obesity  1736.8+£422.0%+  227.9422.9"+  70.2£9.2°  58.549.4%  3696.9%815.6"  2447.6+547.4° 1.5+0.3
RI Normal  1541.3+357.5° 211.6%21.3° 62.2+9.5°  51.4+9.0°  3426.0£763.7° = 2222.6£426.5° 1.6+0.3
Girls .
Obesity  1523.4+350.9° 209.0+21.1%  63.7+10.1%  52.3£3.4"  34455+723.7°  2226.0£470.6" 1.6£0.6
Normal vs Obesity 0.022 NS 0.017 0.000 NS NS NS
P-value” 0.000 0.000 0.000 0.000 0.000 0.000 NS

P-valuel; 4 group

1) Mean=£SE; energy adjusted nutrient.

OI, obesity index, BMI; body mass index, RI; réhrer index

Collection @ sungshin
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Carbohydrate Protein
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Fig 6. Obesity prevalence and levels of energy adjusted-nutrient intake. The subjects were

categorized into quartile according to nutrient intake. NS; no significanc, Na/K; sodium/potassium
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3. @Y &oke] ACE I/D #44 t¥4} 24
1) ACE I/D #3# 034 &=

ACE I/D Az ©3Ae] WlxE Table 129 Zol. £ AF uiatzl
FAA AU E4E= wild typedl II3°] 39.1%, hetero typedl ID¥°]
45.6%, mutant type?l DDZ°] 15.3% %3, A 1 allele?] H=
0.619, Weld<a D alleled] W=+ 0.381°90cH(Fig 7A). Ade w&
ACE I/D #3512 o342 dol9] D allele?] H1E 0.375, oo} 0.386
o2 A 7he| & Aol A

Fig 7B ACE I/D #3A 934 & ACE $EF Ued Ze=
wild¢l 118, hetero?l ID¥, mutant?]l DDY <o 2 FA|HOR {23
A EoHTH(p<0.001). FollME BT BFe=2 YeEpg e} (p<0.01
jole] ACE I/D #3# 934 ©& ACE $E& 1133 IDF°] =<3t
A vehgen, DDA FARLE {23 FobsthH(p<0.01). oA
Brigitte Rigt &, R.L. Cardoso 52| d7°lA DD¥e] 1133} ID ¥l
H[3 ACE ¥%7} freld ez A vehd A3 dx3 A4 H431[87].

ACE FEE 5%95°] @2 ACE I/D alleled] HIES+E xR o=
galstgith. Fig 8AE ACE I/D alleleel B2 %2 JelW R, Fig 8B
£ ACE =% 5&949 #& %= Jegusitt. ACE 5571 555 +9
34] D allele W1X37F Zo}l3 3, ACE 3571 YS45 1 alleled ¥

7t £ 5(p=0.000).

lr‘

lo,
—l—l
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ACE I/D 37 d@Ae] 225 oo Bud A7 v|a: Table
137 2o & 93 ddAe ACE I/DFAA Wel¥g<el D allele
0.381=% =l 0.3898 v|3Al vepgen, 424, F3UANA
v %3 Jelgt. ¥bH, caucasian®lAl ACE 1/D9] 1 allele W%
0.465, D allele ¥1=& 0.535% #=Fdel] v 1 allele: 97|
allelex ¥4 Yeldch. ACE I/D #3442 genotypeel @& %
heterod el ID genotype®°] 45.6%% 7} =93, ID>IIDDD £2.2
e, =, dEAAA G vsHA Yebga, Wb, F5delAE wild¥
el II genotype°] 43.8%=% 7} =3, IDID>DD £oF yEyitt,
caucasian® A= ID genotype®] 47.6%= 3dr=do A}t v|=35tA YEG
o1}, 119} DD genotyped X=X ID>DDYII €22 tt=4 yeryit}.

n

M X§
2 iz
f - frt
o fr oo

e

o
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Table 12. Frequencies of common alleles of the gene locus

coading ACE I/D of this study.

Boys (n=613) Girls (n=605) Total (n=1218)
ACE I/D allele
I 766(62.5%) 743(61.4%) 1509(61.9%)
D 460(37.5%) 467(38.6%) 927(38.1%)
ACE I/D genotype
I 239(39.0%) 237(39.2%) 476(39.1%)
1D 288(47.0%) 268(44.3%) 556(45.6%)
DD 86(14.0%) 100(16.5%) 186(15.3%)

D htero

Il wild
(n=476)
L 391%
ACE I/D genotype ACE I/Dallele
B. ACE concentration .1ow  Boys =Girls
[ *x I
400 L = l
| [ =
350 & T b
300 b—Db | f
a
250 T ] ¢#
£ a a |
£ 200 < I
=
150
100
50
0
Il ID DD

Fig 7. Distribution of ACE I/D polymorphism and ACE

concentration in this study. Bars represent the mean®=SD =* p<0.01
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A. C——ACE-I === ACE-D

40 - = ¥ (ACE-) T~ ¥ (ACE-D)
y=-4.88x + 34.64 y=56x+318
20 R2=0.9774 Rz=0.8415 _
| -
) \
P
=
2
£ 20 -
=
o
o
L
10 -
0
20th 40th 60th 80th 100th
ACE Quintile (ng/ml)
B. C——1ACE- === ACE-D
100 - —— HdEH(ACEHd) ~~~ M= (ACE-D)
= -12.95x +95.73
RZ=0.9229
e — 12.95x +4.27
y=12.95x :
- ™~ R2=0.9229 .
E_: -
= 60 - -
[&]
o)
[a5]
=
g‘ 40
LI- -
-"
N I'
0

20th 40th 60th 80th 100th
ACE Quintile (ng/ml)

Fig 8. Frequencies of ACE concentration by ACE 1I/D
polymorphism. A; ACE 1I/D allele% B; ACE concentration%
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Table 13. The relative frequencies of common alleles of the

gene locus coading ACE I/D of this study comparing the others.

Populations n I D II ID DD
This Study1> 1218 0.619 0.381 476(39.1%) 556(45.6%) 186(15.3%)
Chung2> 109 0.587 0.413 37(34.0%) 54(49.5%) 18(16.5%)
Kim” 210 0.619 0.381 80(38.1%) 100(47.6%) 30(14.3%)
Lee? 167 0.524 0.476 42(25.1%) 91(54.5%) 34(20.4%)
Hong5> 424 0.627 0.373 164(38.7%) 203(47.9%) 57(13.4%)
o 1004(47.2
Korean 2128 0.611 0.389 799(37.5%) %) 325(15.3%)
(0
Japanese7) 11056 0.637 0.363 4639(41.9%) 4817(43.6%) 1600(14.5%)
Chinese® 2011 0.628 0.372 880(43.8%) 763(37.9%) 368(18.3%)
. 1432(47.6
Caucasians 3007 0.465 0.535 682(22.7%) %) 898(29.7%)
0

1) this study

2) Chung et al. J Korean Soc Food Sci Nutr. 35(10), 1371-1377, 2006.
3) Kim. Eur J Appl Physiol. 105, 879-887, 20009.

4) Lee et al. Exp Mol Med. 40(2), 161-166, 2008.
5) Hong et al. J Prev Med Public Health, 39(6), 505-510, 2006.

6) Calculated by the summation of the result of study as total Koreans.

7) Calculated by the summation of the result of study as total Japanese.

8) Calculated by the summation of the result of study as total Chinese.

9) Calculated by the summation of the result of study as total Caucasians.
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2) ACE 1/D #A A} AAAS

gokgt oofell o] ACE I/D XA w2 A AS21e] 54& Table
142 2}, dols} ofolel| A9 alleled] W ol it 28y, AHel
€ alleled v¥Zs< =, <] g Agsiz 7], AF, HE,
BMI, #z4, sgd, 57 gelA #2358 Aot Yegt. 7,
AF, BMIL, A%, g, £57] @42 dobdlA ofofel w3 £
ez w3t HTEE D alleledl A%t f2 <l zhel7h Jglewl, woprt

ojolel] uE fojHow Er),

Joey 59 AT, &°}2] ID genotype®lA II genotypeel H|3 A
Zo] Ao w E93, D alleledlA 1II genotype©l B3] AH|F, BMI7}
fFoldez & ez UeRtH8S8]l. Lagou ¢ dFlA, D allele®
7}7 11-18A4] <o}l BMISt s Ed7F ¥4, D allele’} Iskx4 &
7tet B o] oottt yepgtra 3HATH89]. Strazzullo 52 A7l
w29, DD genotypes 7H oef2] @At A A o] Sl we} BMI,
227 Sk, 209 Fele= AFel 1.5kg F7hska, oj¢r] st
°] 3mmHg %713 A2 EIEUY[90]. o= AEs} @ wet g=

]

L
A ¥ #R 5 ok 3H3iYH88].
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Table 14. The

gender difference on the anthropometry according to

ACE 1/D polymorphism.

ACE Girls P-value Pvalue®
I(n=766) D(n=460) I(n=743) D(n=467) (Ivs D)

Anthropometrics
Height cm 132.6+5.8" 133.2+5.9° 131.9+5.6* 131.8+5.4% NS 0.000%§
Weight kg 32.2+7.1° 32.947.2°§ 30.6+5.8° 30.3+.5° NS 0.000%§
o)1 % 105.0£15.8% 105.9+16.6° 104.1£14.0* 103.4+13.5 NS 0.047%
BMI kg/m* 18.2+3.0° 18.4+3.1° 17.5+2.5° 17.3+£2.4° NS 0.000%$
RI kg/cm?X107 136.9£20.5" 138.0+21.7° 132.3+17.8* 131.5+17.0° NS 0.000%§
WwC cm 60.6+8.1° 61.0+7.8" 57.5+6.3" 57.4+6.5° NS 0.000%§
SBP mmHg 110.2£16.3" 111.7£17.6° 108.0£16.4° 108.1£16.6" NS 0.0001§
DBP mmHg 70.4%+13.4 71.1+13.8 69.5+13.0 69.5+13.5 NS NS§

1) MeanSD, NS; no significance, *; p<0.05 2) MeantSE; adjusted by energy, T: p<0.05, f; p<0.01 3) Mean*SE; adjusted by TG, HDL, §; p<0.05
P-value?; 4 group

OI; obesity index, BMI; body mass index, RL; réhrer index, WC; waist circumference, S/(D)BP; systolic/diastolic blood pressure
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3) ACE 1I/D $A#Le daskz E4]

wolg} ojolellAe] ACE I/D allele®l w2 ¥4k 542 Table 159 2
t}h. dolsl ol AAHQ 1 allelest WHelF <l D allele 7kl f2]3<l
ztel & et HaE g, a3y, AAE o9 SA3 5 sk
AAE2l EAo] golet oot Aolox FHFFo] T=A yepgrt. dolelA
TC, HDL, LDL, TNF-a+ ¥o|¥3l D alleleA A4 I alleleel
b8 E& o] yelgtl. Wk, TG, adiponectine AAF <l 1 allele
7} WHolgd D alleledlld] Eu 2 HFe] Yego. ooliA= TG,
HDLc, TGS} HDL®| u]&°] AP 1 alleleolA He]d<l D alleleel
H8 ¥ o] Yegth. whH, TC, LDL, 3% ¥9, d€¥d, TNF-«,
adiponecting ®o]3<el D alleledA] Wo|dgel D alleledl H|3] =& A
ko]l YEyith. golexA Wild¥g<¢ II genotype, Hetero¥gl ID
genotype, Mutant3d ¢! DD genotype 7l #+2& ¢ Apo)E Ue=
St 93 AEe 9 allele®] SA%5 vlxd R3S o, TG7F Holl
A oJole] w3l fo)Hoeg Eshown, HDLE ofofellA] ol uj3] §2]F
22 ¥°l, TGSt HDLS| Rl&2 wotillA 7 vedo.

F9E S04, LDL2 DD genotypedlA 7F4 ¥33, ACE D allele
oA 2 TC, ¥ HDL AZFS & & IAT91]. oA 49 Az}
Bolx&= 9w, ACE A &S0 LDLE "eol=2ga HDLE ¥°l+&
5ol o]HF AJAS AL EA Pk R3sgiv[92]. ¥,

AF ZAIFelA = ACE #FA2 4343 LDL Atele] 43S HgFH]
Ak, £ AF ZIAdAE AL YEhA] 9310941,

l‘

o

Lo,
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Table 15. The gender difference on the lipid

to ACE 1I/D polymorphism.

and insulin

resistance related profiles according

Boys Girls
P-val
ACE I D I D vatue P-value?
(Ivs D)
(n=766) (n=460) (n=743) (n=467)
Lipid profiles (n=766) (n=460) (n=742) (n=466)
TC mg/dL 173.4£30.7 174.3+£31.7 176.4+£29.6 177.1+32.8 NS NS§
TG mg/dL 70.9£39.3° 69.5+38.3° 80.9+44.2° 78.9+38.6" NS 0.000%
HDL mg/dL 56.8+9.9° 57.4410.9° 55.3+10.4° 55.0+9.8% NS 0.000%
LDL mg/dL 102.4+27.8 103.0+29.8 104.8+7.3 106.1£30.8 NS NS§
TG/HDL 1.3%£1.0° 1.34+0.9° 1.6+1.1° 1.5+1.0° NS 0.000%§
Insulin resistance related profiles
FBS mg/dL 78.2+10.7 78.0£14.2 76.9+10.4 77.2%£9.7 NS NS§
insulin uU/mL 7.0£6.4 7.4+6.7 7.2+5.9 7.4%£5.9 NS NS
HOMA-IR 1.4+1.4 1.4+1.4 1.4+1.2 1.4+1.2 NS NS
TNF-a pg/ml 5.9+7.9 7.1£10.0 5.5%£5.6 6.1+8.8 NS NS
adiponectin  ug/ml 28.4+5.7 25.2+24.8 24.2+23.7 26.1+26.6 NS NS

P-value®; 4 group

1) MeanSD, NS; no significance, *; p<0.05 2) Mean£SE; adjusted by energy, T: p<0.05, F; p<0.01 3) Mean%SE; adjusted by TG, HDL, §; p<0.05
OI;, obesity index, BMI; body mass index, RI; rohrer index, WC; waist circumference, S/(D)BP; systolic/diastolic blood pressure,
TC; total cholesterol, TG; triglyceride, HDL; high-density lipoprotein, LDL; low-density lipoprotein, FBS; fasting blood sugar, TNF-a; tumor necrosis factor-a
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4) ACE I/D $A2e} ookx A3

wolel ojotexe] ACE I/D #3A b3 Al 23 J¢Fx £EX & Table
163 2tk dofst oofexe] ACE I/D alleled] &3 gx EE:
Table 193} Zth. doleA ACE I/D 3% thg Aol G& JFie 72
A zpol7t yehz] kskeh. Wb, ojolelx ZFe] HIHFS wildIY 1
allele’Zk mutant®@¢ D alleledlAd] XY Fedezg E9),
KDRIs(Dietary Reference intakes for Koreans)2] Z#4F ol it
ZE AF vEAAE alleleZrdl] oA A7t YRy, FEAHAAZ
4700mg?] 50% % vx]2] X} (Fig 9A,B). FUZAZQ x4 Al47] 1
APAE(2007) 24 =, KDRIs 8] 6-12419 ZF HFHvwE°] 49.0%
g HuEe £ 479 v ZIA7E YeERT95]. dFEE AF(INQE
&3t ZF A S W7He 23 1 allele’t D alleledl] ¥]3] #-2]31A]
=3tH(not shown).

ool A FAFAY, ESAA, G EE3 A4 HFH S mutantF

(<]
“

¢l DD genotype®°] wildd <l II genotype® heterod 2 ID genotype
of Bld fFelHes Fo. HbH, ool FHEEe HFHFS heteroF Y
ID genotype°] wild¥g<¢l II genotype® mutant¥d ¢ DD genotype®l
v fe]dgez FYt(not shown).

20059 FUAZQYEEA Z3, KDRIsel #®ste] 7-124] o]go]2]
16.9%< 24371 #edolx YEFE WAL 24 o) A3 YEF
FAA4H AT B2 oY g 2] FAeAFH ATFE Eob dFET Il
A7 ok X3 63].
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Table 16. Comparison of nutrient intakes according to ACE I/D

polymorphism by gender.

ACE Boys Girls Povalue o
1(n=766) D(n=460) 1(n=743) D(n=467)  (vs D
Energy keal  1683.9%385.7°  1714.0+398.8"  1538.2+364.9°  1539.4+345.9° NS 0.000§
Carbohydrate g 231.1+22.3" 230.0£23.8" 210.5+2.2° 211.3+£19.8" NS 0.000§
Fiber g 15.3+3.2" 15.3+3.5" 14.043.3° 13.9£3.1° NS 0.000§
Protein g 69.7+8.8" 69.7+8.9 62.9£10.6° 62.4%8.1° NS 0.000§
Fat g 57.5+9.2° 57.749.5" 51.749.0° 51.7+8.7° NS 0.000§
TFA mg 33.3+10.4° 34.3+11.9° 29.8+11.0° 29.5+9.4° NS 0.000§
SFA mg 13.1£4.6 13.5£5.4" 12.244.9° 12.1+4.3° NS 0.000§
MUFA mg 11.944.7° 12.4455" 9.9+4.6° 9.944.0%t NS 0.000§
PUFA mg 8.3+2.9" 8.4+3.1° 7.7+2.8° 7.5+2.5 NSt 0.0008
Cholesterol mg  345.7+114.0° 344.9£125.4° 307.1£118.8"  320.0£113.9%t NS 0.000§
Sodium(Na) ~ mg  3719.6£791.3°  3692.1£801.7°  3439.3£779.3"  3431.5£705.1° NSt  0.000§
Potassium(K) mg  2431.5£468.5°  2471.04534.7°  2245.0+450.1°  2189.0+419.1%§t NS 0.000§
Na_K 1.6+0.3 1.5+0.4 1.6£0.5 1.6+0.3 NS NS
Calcium(Ca) mg  600.6£155.9 599.7+180.2° 157.3+5.8° 160.6+7.4° NS 0.000§
Phosphate(P) mg  1013.6£152.4°  1017.5+£169.1"  915.3+144.7° 917.3£136.2° NS 0.000§
Iron(Fe) mg 12.3+6.1° 12.246.6" 11.4+12.3" 11.145.2° NS 0.022§
Zinc mg 7.4£1.1° 7.4£1.2° 7.0£1.2° 7.0+£1.2° NS 0.0008§
Vitamin A wRE.  865.0£318.0°  846.5%329.8"™  816.2+340.8  789.7+298.9° NSt 0.000§
Retinol g 192.6+98.3° 195.7£105.8 170.8+87.4° 179.9£90.6" NS 0.000§
B-carotene  ug 3773.4+1763.4"  3658.3£1708.1"  3620.9+1935.3"  3426.1+1644.7" 0.0358% 0.0118
Vitamin Bl mg 1.740.3° 1.740.3° 1.6+0.5° 1.6£0.3° NS 0.0008§
Vitamin B2~ mg 1.840.3" 1.840.3" 1.7£0.3" 1.740.3" NS 0.000§
Vitamin B6 ~ mg 1.940.4° 1.940.4° 1.7£0.3° 1.6£0.3° NS 0.0008
Niacin mg 13.7+3.3 13.7£3.2 14.0£3.0 13.9£2.9 NS NS
Vitamin C mg 84.4140.6 87.5445.6 84.8+47.7 83.6144.6 NS NS
Folate g 249.5£82.5" 250.3£87.3" 232.5+85.4° 228.6+85.0° NS 0.000§
Vitamin E mg 15.244.3" 15.2+4.7° 14.1£4.2° 13.7£3.9°F NSt 0.000§

P-value™; 4 group

1) Mean *= SE: Energy adjusted by nutrient, NS: no significance #* p<0.05, #*; p<0.01
2) Mean £ SE; adjusted by TG, HDL, § p<0.05
3) Mean + SE: adjusted by sex, TC, TG, LDL, OI, Na/K, carbohydrate, Ca, P, VC, TFA, SFA. t; p<0.05
TFA; Tatal fatty acid, SFA; Saturated fatty acid, MUFA; Monounsaturated fatty acid, PUFA; Polyunsaturated fatty acid.
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Fig 9. Comparison of KDRIs value according to ACE 1/D

polymorphism by gender.

1) Values were for comparisons of two groups(l allele and D allele)
2) meantSD(%) *; p<0.05
Ca; calcium, P; phosphate, Fe; iron, Na; sodium, K; potassium, Zn; zinc
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5) Hlgk oj3o wrE ACE I/D fA#ke] ¢u 4

A4 okt w|gt 3% WEe £XF Chi-square FAHL=
H|2g Z3} ACE I/D 37 93 A uE AL ot 272 FA44
o2 F2o%F zol7} ¢YdtH(Table 17). 2y AAZI v o)A
ID hetero®e] 71} ¥2 ¥l&< AAs3L, =22 II, DD €22 4
Elykar, olgjgh AL dolgl Aol x v|EA Bz,

(=4

b2t

L=

lo,

Table 17. Genotype and allelic frequencies of Normal group and
Obesity group in polymorphisms at the angiotensin converting

enzyme gene.

Genotypic frequencies . .
allelic frequencies

Groups n(%)
1I D DD I D
406 474 158
Normal 0.620 0.380
(39.1%) (45.7%) (15.2%)
Total 70 82 28
ol Opesity 0.617 0.388
(38.9%) (45.6%) (15.6%)
P-value 0.993 0.906
204 238 69
Normal 0.630 0.370
(39.6%) (46.9%) (13.6%)
38 50 17
BOYS sty 0.600 0.400
(36.2%) (47.6%) (16.2%)
P-value 0.709 0.415
205 236 89
Normal 0.610 0.390
(38.7%) (44.5%) (16.8%)
Girls . 32 32 11
Obesity 0.640 0.360
(42.7%) (42.7%) (14.7%)
P-value 0.780 0.485
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Table 18% B9 f-5¢} ACE I/D allele®] @& ACE $=& Yelgl
ot vgk f5o w2l ACE $5F vlsjEd, A4 ool ndt ofFe v
3 f+oJ3kAl ACE =71 3oy, dobgl oolixs 2z FAZHLR f
2]F 9l ze]7} Rk, ACE 1/D allele®l| WA= D allele?} I allele®l
H3] foJFew eI, Fobst ot E T HFS Xt

H]gk 552t ACE I/D alleled] w2} 43F= Wro] ACE 5% 49
RS w] AAolw A D alleleE 7}A a2Eo|4 ACE %57} §234 7}

Eghon nigke]H A I alleleE 7FF 2§l ACE FE7F #2354 7}t
itk ol Aol Wt yire] AHEGS o EoldlAE D alleled
7HA A=t vk 3§94 ACE 5571 w3l 7P £33, 1 allele®
7HA At vt aFelA FosHA 7HE Bsknk. ool A= AAelHA D
allele® 7F 2F°lA ACE §=7} o34 7P 3t

ACE #3#9 typeel vt 8% ACE $=7F #Hd 50%7HA] W3lsi=
ez dA v, D alleled 7HA ANA 1 alleled 7H A

o ACE 557} 9 ¥2& Aoz BusdtH41]1[42]. 53] D allele:
ACE §%7} F7lste A3 aBEE o, AE3 A3 743 §1d8dd
Aolw, H|T, ded AHIAF Vo] U= FHe= dHA Ud.
[441[451[461[47]. 8)32, DD genotype®] Agiotensin II &% 5
THAA Az AR D 315 SV, Ae ARskE A 393
o, AF 7k A2 Yerd el Rt JA9961[97]. ¥ 4
Fo A= D alleledl#] 1 allelee] ¥]3] ACE =7} Z7}3A| 4k, vjuls
o] w2t = ACE 57} &3t
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Table 18. ACE concentration(ng/ml) by obesity, ACE I/D allele

type and interaction among two factor.

Normal Obesity P-value )
(Normal vs Obesity)
221.6£66.3 192.2+£68.9
Total 0.015
(n=55) (n=22)
B 220.4x75.7 205.4+£74.2 NS
oys (n=25) (n=14)
Girl 222.6%158.0 169.1£53.2 NS
s (n=30) (n=8)
P-value
(I vs D)
Total 190.6%+60.1 243.4+66.9 0.000
ota (n=88) (n=66) '
B 190.4+67.0 246.8+73.7 0.001
oys (n=44) (n=34) '
Girl 190.7£53.2 239.7£59.8 0.000
s (n=44) (n=32) !
Normal Normal Obesity Obesity "
P-value
1 D I D
192.2463.2"  247.8+59.8¢ 178.4452.9°  225.2491.4"
Total 0.000
(n=57) (n=53) (n=31) (n=13)
B 197.0+75.0°  245.6+69.4> 180.8+54.0° 249.6+87.2" 0.008
oys (n=26) (n=24) (n=18) (n=10) '
Girl 197.3+52.6° 249.6+£51.6" 175.0453.3*  144.0%54.7° 0.000
ir .
S (n=31) (n=29) (1=13) (n=3)

NS : no significance

P-value'; normal I vs normal D vs obesity 1 vs obesity D
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Hjuk oj B el Ao wWE ACE I/D alleled] A< A X gt} (Table
19, 20, 21). A dhAAFA GAF of5elA I alleleg} D allelezte]
gHl zlol= €<= BANAY, TG, HDLS EAFYS W TNF-¢9
571 D alleledlA 1 alleledl 8]3 feld o2 EA yeytot, @b, b
gk olF A= oA 3ozl itk vlgkel] w2} 1 allelegt D allele®:
H s gS o, AAAS, AAIA, ded AFA B AAA AR oFF
I ugk opF7he zlelubE: & & UMAIN, FTH F2 w9k obFelA D
allele7} 1 allele®l] v]8l] fo)d oz £ AL & & k. =3, TNF-
et A4 obEol vt obFel md felHez .

dolo] AHAF olE YA adiponectine I alleleZ} D allele®] ®]3
oAl E=sth. v|gk olF WA= alleleZbel]l #2ol&HQ zlkel7t glsien
%7 943 adiponectin® X7} D alleleolA I alleled] ¥]3] =&
Aol AU, Aot A obEF vk okF ZZbeA alleled] wWE
A Q) Aol7t gtk 2 vtk whE alleled HZ3SS o Folel
A AAAS, A D e AHFAE F-H AL ¥Rk 1 allele®t D
allele T4 AA 1 alleleg} D alleled] v]3 fFoHoer EFshoy,
HDLS 7 w2 yeygo. TNF-azk A4 D alleledlA #®gkel 1
alleleg} D allele®] ®]3] fejFoz =4 Yegdt. ooloAE 715 A
A AAASF, FTE ¥d= ALY A FH  dA, TNF-as
adiponecting A& J&d AFA AP IAANA FH A Ao|7t AN

o},
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ACE 1/D 37 @432 »|w3} #-d9 phenotypedt o] i+
o2 A5 B3 vp[98]1[42]1[88]. caucasian oJHolE W=
AFNA D allele’} AF, BMI, fat-free mass7} FFos =2
o2 yeygy, A4 AALA ool vd Augd AAEE 7H3
A ol o 2 ZHeE YeRA|T ACE /Do BE ¢ zol&
Aok, AEH o2, ACE I/D genotypedl] @2 I Aol QAT ¥
g AgelAe] 4 D alleled %<& v Ru3gtH[88].

TNF-o¢X A4 22 Yo|4] e&d 5££72 serine groups 24Hs} A
JIAY Jded FEA FE JAIE T3 JdeY AT AES ot dud
A T99]. FAF L g H Sl vE AFFRY TNFE- o
23 FrtElel vk BRAEPY[83]. TNF-o+&

5

oz a2 & 9

2
e
AR T - R}

r

J|

g RaERY[1001[101]. Z3Y & =M= thdA AAdA Z4d
ol g oA w9kl ofFel] B3] TNF-o7F %3, I FolA oA D
alleleg 71 A7 obge] v obFel ul3] 2 ALE Yeh allele
o Wzt & AFE & & dA

adiponecting A|HA|EA Eu|El= EZZEA ZWAE E313A A
3 o] FEH AHAE FelFHez HIAY[102]. 53} T =3

A AEY UREZ Folm, Fo| PAYEL FASH, e 43T 37}
A AF FEE fERE 715 23 IATH10310104]. 4, A|RAIZ )

A Eu]®El  adiponecting AA =FL A, v|EeA ¢ Y2
adiponectinz]7} B35 $tH[105]1[106]1[107]. Cnop S°] BIF A<Q
18294 Aoz 3 x4 29} adiponectin#}e] FA| o)A 3= R )

—

¢
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72| adiponectin o ¥ A
Yang &< 2279 A4 viEs ddez EAES AW AF vtsgy
AEAA 918 UA ¢ adiponectin®] ¥W3E Radged, ANF 21%2] #
27} adiponectin 5% 46% A5A

APAFE3 vxsgs W, F4 ke v okF Tl {FoHQ Aol
age, A4 ofFelA I alleledlA D alleledl] ®3) fo]j&es £2 A

= 7 UsiH.

rd
rd
X
e
N
-
i
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Table 19. Mean values of anthropometry, lipid profiles, insulin resistance related profiles

among ACE I/D polymorphism by obesity in total subjects.

Normal Obesity
Total I D I D P-value?
(n=1287) (n=789) (n=222) (n=138)

Anthropometrics

Height cm 132.0+5.6° 132.4%5.6° 133.9+5.8" 133.346.4° 0.000%§
Weight kg 29.8+4.9% 30.0£5.0° 40.7+7.4° 40.5+7.2° 0.0001s
o) % 100.0+10.0° 99.9+9.9° 131.1£10.8° 131.4+12.2° 0.0001s
BMI kg/m” 17.0+1.8 17.0+£1.9° 22.6+2.5" 22.6+2.4" 0.000%s
RI kg/cm®X10” 128.8+13.0° 128.6+12.8° 168.3+15.0° 169.5+16.2° 0.000%s
wC cm 57.3+5.7° 57.5+5.9% 69.547.6" 69.247.1° 0.0001s
SBP mmHg 57.345.7° 57.5+5.9° 117.2+17.7° 117.1+£19.0° 0.000%s
DBP mmHg 107.7+15.8° 108.6%16.6" 75.2413.1" 74.8+13.1° 0.0001s
Lipid profiles

TC mg/dL 173.6+29.5° 175.0+£32.7% 182.6+32.5° 179.3£29.5™ 0.000%§
TG mg/dL 70.0+30.9° 70.0£30.9° 96.24+57.6" 98.54+62.9" 0.0001s
HDL mg/dL 56.9410.3" 57.0£10.4° 51.5+8.5° 51.249.2° 0.0007Fs
LDL mg/dL 102.2+26.9° 104.0£30.6* 111.9429.1° 108.4+27.0" 0.000%s
TG/HDL 3.1+0.6° 3.1£0.7° 3.6+0.8" 3.6+0.8" 0.0001s

—_ 66 —_

Collection @ sungshin



Normal

Total l D I D P-value”

(1=1287) (n=T89) (n=022) (n=139)

Insulin resistance related profiles

FBS mgd,  TT207F 76807 794£99° SLOLITS 00008

insulin whnl, bAL55 b5 10.2£84° 103484 0000fs

HOMA_R 13412 13417 20£18" AEINE 0,000t

TNF-a pghl e 7‘““'(_)% 5615.6° 5.0£5.1° 00508
(n=307) (n=185)

adiponectin~~~ ug/ml 2671248 2381243 .11246 2914279 NS

P-yahe”; 4 group

1) MeantSD, NS; no significance, *; p<0.05, # p<0.01, 2) MeantSE; adjusted by energy, T: p<0.0, ; p<0.01

3) MeantSE; adjusted TG, HDL §; p<0.05

TC: total colesterol, TG: triglyceride, HDL: high-density lipoprotemn, LDL; low-density lipoprotein, FBS; fasting blood sugar,

TNF-a; tumor necrosis factor-
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Table 20, Mean values of anthropometry, lipid profiles, insulin resistance related profiles

among ACE 1/D polymorphism by obesity in boys.

Normal Obesity
Boys I D I D P-valie
(n=640) (n=376) (n=126) (n=84)

Anthropometrics

Height  on 19238560 IBOGES 13M5H60° 1345468 0.000f
Weight ke 30.245.° 308452 121480 DAIT 000K
0l b 006199 10005108 13234112 103143 00008
BMI kgl 170414 173419 231£26" 8227 000018
R kgemM10 1008130° 13034132 17LGE1SE 17254186 0.0008§
e cm 38426, 38946, 71848 0875 000088
SBP mallg 0874157 1006:166  LI78EITT 12L4R192° 00008
DBP g 4139 BOOEI3F  ThE138 TBAEIRLS 0000
Lipid profiles

TC mg/dL 48303 1334302 US43 17874290 NS§
TG mg/dL 0 S ) N e 3 N 11
ML mgd 578409 842109 5198 52,606° 0,000
DL mg/dL L3275 1009:02° 1082487 107742120 0027
TG/HDL 1240 12406 19414 19415 0.000f
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Normal Obesity
Boys I D I D P-yalue”
(n=640) (n=376) (n=126) (n=84)

Insulin resistance related profiles

FBS ngd,  TITEIOG TRRHILT 803104 B35 00008

insulin Wl G546 B946.T 0747(" 0966"  0000f8

HOMAIR 131y L314° 20415 20414 0.000%§

- il 691" 8726 B5t5¢ e "
(n=129) (n=77) (n=90) (n=56)

adiponectin~~~ ug/ml 293255 20,0121 948 21259 2931279 NS

P-yahe”; 4 group

1) MeantSD, NS; no significance, # p<0.05, # p<0.01, 2) MeantSE: adjusted by energy, T; p<0.05, 1 p<0.01

3) MeantSE; adjusted TG, HDL §; p<0.05

TC: total colesterol, TG: triglyceride, HDL: high-density lipoprotemn, LDL; low-density lipoprotein, FBS; fasting blood sugar,
TNF-a; tumor necrosis factor-a
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Table 21, Mean values of anthropometry, lipid profiles, insulin resistance related profiles

among ACE 1/D polymorphism by obesity in girls.

Normal Obestty
Girls l D I D P-yale”
(n=647) (n=413) (n=96) (n=h4)

Anthropometrics

Heigt  om 1318436 1318454 1330853 1316405 NS
Weight ke 203447 203418 389461 L 00008
0l G 10031101 09197 105100 1299479° 00001
BMI kgl 16.8418° 168218 21810.0" OLTELY 0000
R kgen10T17AE108 1711200 1eLIE128 1649£99° 0,008
We o 36.245.% 562455 6556 66758 0.000K
SBP mnflg 10688159 10774166 1642178 1106168 00001
DBP maHg 6574129 2136 HIH2L T0E123" 00008
Lipid profiles

TC mg/dL 4788 TATEIRL 1880e3220 180263045 0,001
TG mg/dL M0, B0 1006618 1083%642°  0.000f
HIL mg/dL 3.0£106" 8.7 50848 8982 0000
LIL mg/dL 10302266 10568313 1682200° 10962269 0.000%§
TG/HDL L5t L4408’ 22416 24418 0000
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Normal Obesity

G -
I I(H=647) D(n:413) I(n=96) D(H=54) Value

Insulin resistance related profiles

FBS gl 7674104 76,9898 BI05 798477 S

insulin wWhl 67t 6IHLS’ 1094100° 1098106 0.0008

HOMA IR 1310 L3tL0 21420 220010 000088

N " 54454 64296 58451 53465 "
(n=178) (n=108) (n=71) (n=45)

adiponectin~ ugfnl 2481241 25.0£25.9 2262207 28.6£28.3 NS

P-yahe”; 4 group
1) MeantSD, NS; no significance, *; p<0.05, # p<0.01, 2) MeantSE; adjusted by energy, T: p<0.0, £; p<0.01
3) MeantSE; adjusted TG, HDL §; p<0.05

TC: total colesterol, TG: triglyceride, HDL: high-density lipoprotemn, LDL; low-density lipoprotein, FBS; fasting blood sugar,
TNF-a; tumor necrosis factor-a
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6) B]gk oj o) wE ACE I/D #4a#e} ks A3

H)gl ool MW wE ACE I/D alleled] &3 Jokx I E A9n
oH(Table 22, 23, 24). AA Ao A FAd o3 w|gk ofFellA I
alleleg} D alleleZre] f2]# <l zleo]7} gigi o), v|tke)] ulZ alleled ¥]
w3l BokE w, &, vE ColA FHQ Aolrt vk A9 HHFS
D allele® 7}7 v|%k ofgFolA A4 ool w3l FoJHez g3, g

W Col AAFS A okEel Wl okl wls) folHoR Fuh.

wole] A obF UelAE alleled] W2 H23 < Afol7} Y& PPy
k. 28y, ovx] HFFS D alleledlA 1 allelee] w3 ¥ A3F
dRoy, B53E HFHFLE 1 alleledlA D alleleel ®]3] ¥ 7 3Fo]
St HEF Al 1 alleledld £33, ZF HFHZFl D allele°lA
Forng YEFIH ZF A3 vl&o] I alleledlA D alleleel] v]3] =
< 7ol yetgt. vtk obg UellA = vl Ce] AFH %ol D allele7} 1
alleled] W3 #FejFe=z EJo. ®epll CE AYF & JIFxoAE
alleleZrell 218 o]zt Aoy, vz JHZel A4 oks3} wpirt
A& D alleledll A 1 alleleel v|3l ¥& 73Fo] IR, A o5z t=
A YEF AFHZFol D alleledllA 2 73] UAdTt. oot A okF Y
A= alleled] |E F2H Y Aol7t yYeh= Q27 . b, )
T ookE WelAE ZE, Ao+, vE A, p-7lEH, vjgl C, vgwl
ES] A# =] 1 alleledlA] D allele® B3] fFH 22 E9kt}. oz A
FFS alleleZtell o)A Aol Yeryx] stey, 1 alleledlA D

-
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—
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aYx ofdelE Wit erE 3 AT, D allele®} vz 2 93
AF, st 399 A F el e FJAS LAF el o=}, ACE 1/D
polymorphisme] 9|y z], o}k Jekieo] a#4E XAt Busc
[108]. # 2, Moran 52 dFAE, AdeNA v9sk AFEAFH ACE
I/D polymorphismZtel] A5 z&e &3S =93¢ ci[98]. 1}, &
AN AE gl wE alleleol A D L vh=k ko] foA o]
7} 9o}, AA o=} u|ul ofF A D alleled 7}FASFE 1 alleled

vl elvz|g Aol ATl 22 Ae & & AT

l
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Table 22. Mean values of energy adjusted nutrients among ACE

I/D polymorphism by obesity in total subjects.

Total Normal Obesity Pvalue?
I(n=1287) D(n=789) I(n=222) D(n=138)

Energy kcal  1612.3+386.2  1622.1+387.8  1611.3+360.8  1648.7+354.8 NS
Carbohydrate g 221.2424.5 220.6+23.7 219.4+24.4 220.4+24.5 NS
Fiber g 14.743.3 14.6+3.3 14.743.4 14.6£4.0 NS
Protein g 66.2+14.3 65.9£12.9 66.1£14.8 67.8+14.1 NS
Fat g 54.249.7° 54.3+9.7° 55.6+9.5" 55.349.3" NS§
TFA mg 31.5+10.7 31.8+10.5 32.0+11.3 32.7£13.5 NS
SFA mg 12.6£4.7 12.744.7 12.945.2 13.3+5.9 NS
MUFA mg 10.844.5° 11.0+4.4° 11.3+5.9% 11.847.4° NS§
PUFA mg 8.0£2.8 8.0%£2.8 8.0£2.8 7.8+3.0 NS
Cholesterol  mg 324.8+118.3  331.4%121.2 338.0+115.5 338.1+115.5 NS
Sodium(Na)  mg 3569.34793.0  3540.7+760.4  3652.4+826.6  3676.2+786.3 NS
Potassium(K) mg 2338.6+462.2  2327.0+484.6  2345.5%506.2  2340.3£582.2 NS
Na_K 1.6+0.4 1.6+0.4 1.6£0.3 1.6£0.4 NS
Calcium(Ca) mg 570.8£160.0 571.5+£168.2 571.3+159.3 588.1£194.6 NS

Phosphate(P) mg 961.6+155.4"  962.1£156.9"  986.2+161.7"  994.9+182.6°  0.021§
Iron(Fe) mg 11.9410.4 11.6+5.9 11.243.4 12.146.3 NS
Zinc mg 7.241.2° 7.241.2° 7.4+1.3 7.3+1.2° NS§
Vitamin A sRE. 843.0%333.1  823.5%317.1 829.4+313.2 785.8+306.9 NS
Retinol 18 180.6+91.6 187.3£96.0 189.2+105.2 190.2+113.2 NS
B-carotene s 3712.4+1851.9  3565.2£1671.1  3616.8+1848.0  3404.9+1727.2 NS
Vitamin B1 mg 1.6+0.4 1.6£0.3 1.6+.3 1.6+0.3 NS
Vitamin B2 mg 1.840.3" 1.840.3° 1.840.4% 1.840.5 NS§
Vitamin B6 mg 1.840.4 1.8+0.4 1.7+0.4 1.840.4 NS
Niacin mg 13.8+3.1 13.843.0 14.0+3.6 13.9+3.6 NS

Vitamin C mg 86.2+45.3" 86.9+45.0° 75.0+36.0° 77.6+45.2° 0.001§
Folate 18 240.1£79.9 239.0£82.0 246.8+106.3 241.2+110.6 NS
Vitamin E mg 14.7+4.3 14.5+4.3 14.5+4.4 14.1£5.0 NS

P-value™; 4 group

1) Mean *= SE: Energy adjusted by nutrient, NS: no significance #* p<0.05, #*; p<0.01
2) Mean=%SE: adjusted TG, HDL §; p<0.05
TFA; Tatal fatty acid, SFA; Saturated fatty acid, MUFA; Monounsaturated fatty acid, PUFA; Polyunsaturated fatty acid.
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Table 23. Mean values of energy adjusted nutrients among ACE
I/D polymorphism by obesity in boys.
Boys Normal Obesity Povalue”
I(n=640) D(n=376) I(n=126) D(n=84)
Energy kcal  1688.1£391.2  1706.84405.6  1662.7+357.3  1746.2+367.2 NS
Carbohydrate g 231.8+22.5 230.4%24.1 228.0+21.0 228.0+22.5 NS
Fiber g 15.443.2 15.243.3 14.8+3.4 15.5+4.2 NS
Protein g 69.4+8.8 69.4%8.9 71.0+8.7 71.3+8.8 NS
Fat g 57.4+9.3 57.849.6 58.1+8.7 57.349.3 NS
TFA mg 33.3+10.5 34.3+11.8 33.3+10.0 34.5+12.4 NS
SFA mg 13.1+4.7 13.4%5.4 13.0£4.6 13.745.4 NS
MUFA mg 11.8+4.4 12.3£5.0 12.3£6.0 12.947.5 NS
PUFA mg 8.3+2.9 8.4+3.1 8.2£2.9 8.3+3.1 NS
Cholesterol  mg 342.6+113.9*  342.3+127.6°  361.8+113.8°  356.6+£114.9™ NS§
Sodium(Na) ~ mg 3720.0£785.0  3656.6+£790.3  3717.6£826.0  3851.1£837.3 NS
Potassium(K) ~ mg 2441.8+450.3  2465.2+517.3  2378.8+551.2  2496.9%+609.1 NS
Na_K 1.6+0.3 1.56+0.4 1.6+0.3 1.6+0.3 NS
Calcium(Ca)  mg 603.6+155.3  592.5+172.5 585.3+158.8 631.7+209.4 NS
Phosphate(P)  mg 1011.3+151.6° 1008.6+163.3° 1025.4+156.2" 1057.3+£189.0 NS§
Iron(Fe) mg 12.446.5 12.447.1 11.5+3.6 11.6+3.4 NS
Zinc mg 7.4%1.1 7.4%1.2 7.4%1.3 7.6%1.2 NS
Vitamin A @RE. 876.94321.7  846.4%328.6 804.5+292.7 846.8+337.1 NS
Retinol 18 190.0£92.5 195.0+99.3 205.8+123.2 198.7£131.6 NS
B-carotene  ug 3843.9+£1753.0°  3646.3£1671.7® 3415.1£1779.7° 3712.0£1872.3*" NS§
Vitamin B1 mg 1.740.3 1.740.3 1.740.3 1.740.3 NS
Vitamin B2 mg 1.840.3 1.840.3 1.840.3 1.840.3 NS
Vitamin B6 mg 1.940.4 1.940.3 1.940.4 1.940.4 NS
Niacin mg 13.743.2 13.743.2 14.0+3.6 13.94+3.4 NS
Vitamin C mg 86.5+40.7° 87.8+44.9° 73.7£38.8° 86.0+48.8" 0.011§
Folate 18 251.6+78.8 250.6+82.1 238.8+99.0 249.1+108.2 NS
Vitamin E mg 15.244.3 15.244.6 14.844.5 15.3%5.0 NS

P-value™; 4 group
1) Mean £ SE; Energy adjusted by nutrient, NS; no significance *; p<0.05,

2) Mean=%SE: adjusted TG, HDL §; p<0.05

k) p<0.01

TFA; Tatal fatty acid, SFA; Saturated fatty acid, MUFA; Monounsaturated fatty acid, PUFA; Polyunsaturated fatty acid.
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Table 24. Mean values of energy adjusted nutrients among ACE

I/D polymorphism by obesity in girls.

Normal Obesity
Girls P-value?
I(n=647) D(n=413) I(n=96) D(n=54)

Energy kcal ~ 1537.4%366.4  1545.0+354.1  1543.7+£356.1  1497.1+275.1 NS
Carbohydrate g 210.8421.9 211.6+19.4 208.0+23.9 208.6+22.9 NS
Fiber g 13.943.3% 14.0+£3.1%° 14.743.4° 13.243.1%0x 0.049§
Protein g 62.7£10.5 62.3%7.4 63.8411.3 63.8412.0 NS
Fat g 51.5+8.9 51.5+8.7 52.8+9.5 52.7+8.3 NS
TFA mg 29.7+10.7 29.5+8.4 30.4%12.8 29.9+14.8 NS
SFA mg 12.1+4.7 12.0£4.0 12.8+5.9 12.746.5 NS
MUFA mg 9.944.5 9.8+3.4 9.9%5.5 10.1£6.9 NS
PUFA mg 7.74£2.8 7.6+2.4 7.7£2.8 7.142.8 NS
Cholesterol  mg 307.2+120.1 321.4+114.3 306.7+£110.8 309.4£111.5 NS
Sodium(Na) ~ mg 3420.4%773.2  3435.1£716.8  3566.7+812.2  3404.1+£613.3 NS
Potassium(K)  mg 2236.5+451.5" 2201.14415.0" 2301.94439.2° 2096.6+442.7%=  0.026§
Na_K 1.6£0.5 1.6+0.3 1.6+0.3 1.740.5 NS
Calcium(Ca)  mg 539.8+157.1 553.1+162.2 553.8+158.8 520.9+146.6 NS
Phosphate(P)  mg 912.4+143.0 919.8+138.1 934.8+155.1 898.0+120.4 NS
Iron(Fe) mg 11.5+13.1 10.9+4.5 11.0+3.0 12.949.1 NS
Zinc mg 7.0+1.2° 7.0+1.2° 7.3%1.3° 7.0%1.0™ NS§
Vitamin A wRE. 809.4%341.1"  802.7£305.1°  862.2%£336.9°  690.9+£224.5%x  0.021§
Retinol 18 171.3£89.7 180.3£92.5 167.5%70.1 177.0£75.5 NS
B-carotene g 3582.2+1937.4"  3491.3+1669.1° 3881.6+1911.1° 2927.3+1356.3%x 0.018§
Vitamin B1 mg 1.6£0.5 1.6+0.3 1.5+0.3 1.5+0.3 NS
Vitamin B2 mg 1.7+£0.3° 1.740.3° 1.840.6° 1.8£0.7* NS§
Vitamin B6 ~ mg 1.74£0.4¢ 1.6+0.3" 1.6£0.3 1.5+0.3° 0.004§
Niacin mg 14.0£2.9 13.9+2.8 14.0£3.5 13.9+3.8 NS
Vitamin C mg 86.0+49.5" 86.1+45.1° 76.7£32.0° 64.6+35.6% 0.0038
Folate 18 228.8+79.5° 228.6£80.6° 257.3+115.0°  229.0+114.2° 0.019%
Vitamin E mg 14.144.2° 13.9+3.8° 13.944.3 12.244 4% 0.012§

P-value™; 4 group
1) Mean *= SE: Energy adjusted by nutrient, NS: no significance #* p<0.05, #*; p<0.01

2) Mean=%SE: adjusted TG, HDL §; p<0.05
TFA; Tatal fatty acid, SFA; Saturated fatty acid, MUFA; Monounsaturated fatty acid, PUFA; Polyunsaturated fatty acid.
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7) & HASH ACE I/D #2747} gt gel st 9%

Table 252 ACE I/D allelecll wa} u]gke] 93 @95 7he| A
£ AEd w=t Jetidck. AA odAel A viukss) e, $5719
s}, ol¢t7] ¢, TGS HDLE ®]&o| I alleles}t D allele EFolA %k
ABAAE Bk olF Al wE £ o, doldAE nuE, 3
3, £%7) 8¢, ol¢y] ¥Y, TGS HDLE H]ge] I allele®t D

allele B4 ¢ke] AaAA S B Yt),

APE A4 g3t vtste] ABAdo] D alleledA yebgEd, &
tEAANE D allele 2% ofuzt 1 alleledll WEtHE BF ko] Aol
Uely, alleleol w2}l b8 732 HEeolx| AtH88]. 2929 2] 94 o
o]o A TG”} DD genotype®] II genotype¥} ID genotype®l ¥]3A =
A vepgozx njtkte] AP A ] AUT109]. £ A4 TGHS oy
218k TGS HDL®] ®l&< F3HA u|ukzte] o] Aol ey A) o
7o v A B
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Table 25. The pearson's correlation coefficient among the Obesity risk factor in the ACE

I/D polymorphism.

Total Boys Girls
Ol WC SBP Ol WC SBP Ol WC SBP
W T4 4% NUaEL 732%x
WC
M T1Tx 124 %% T17x
W .235%x* PRYET .235%x* 264 %% .232%x 181+
SBP
M 27 1#x .202#x 314 xx .303#x .205%x .24 5%x
W .208#x 176%x .829%x 201 %% 179%x 827 % 214 %% 168 .831#x
DBP
M .253%x 24T xx .837xx .269%x .223%x 834 xx .229%x 262 84 1%
— 78 —
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W; wild allele ([ allele), M Mutant allele (D allele), —# p<0.05, #+ p<0.01

0L obesity index, WC; waist circumference, S/DJBP; systolic/diastolic blood pressure, TG_HDL: triglyceride_high-density lipoprotein,

TNF-a; tumor necrosis factor-a
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Table 262 ACE I/D alleledl wlg} wqh 2de] 93 293 Jga
HAske) AUBAE PRl ek dehisivh AA A A
alleleg} D allele 2594 v, &, TGS HDLE wv]&3 <F
BABBAS B, 7571 43 o1e7] I+ D allelewte] k2] 4
AE BYvh. &35 1 alleled| A% S E3 ¢ ] AAAAE S
2, TG/HDL® v&3= &9 A2FAE 2ok 92L& 1 allelegt D
allele B4 v|iE, 32|t o] AAJAE Edo. D alleleclA
T oolghy] g kel AUJAE X2, TG/HDL ®&d+= 5o Az
AE BAY. A2 1 allele$} D allele BSoA wv|utx ) 2589 o
o] ARJAE E3d. YEFLE D alleledlX 57| Y, &7 43
oko] A#AAAE BPa, | alleled4] TG/HDL v] &3} ko] AAAAS
St ZE2> D alleledlA 3@, 57 ¢, ol¢7] 43 &2 A
HAE Bk YEEHR ZHES v&2 1 allelest D allele EFA

rl

lo,

e

i

TG/HDL®] ®|&3} ko] AAAAE Btk o|F Ade wegt E435<
o], ool = elv=]7} 1 allelelA] TG/HDL v &3 52 AAAAE &
Soh. UL T alleled| A9 vgks, o|¢h7] Hha} o] AAAAE Y
ot A= T alleled| A9t o|¢b7] At} k] AAAAE R YEFS
D allele®A% TG/HDL ratio®} =< A##AE B4, Y= 2§
o] v &L I allele®t D allele 254 TG/HDL® ®] &3} ke Aoz
T 2. AofellA = vz} T alleledl A vIvkE, &9 &2 43

AAE 24t S535L 1 allele®t D allele2Fo4 &Y 2

AABAGE BFo, $£57] 9, olety] 43} 1 allele: k2] Aratats)
S B8Y. 9AL | alleledA] v|g9tx, 3|8 E3|9 o2 AAAAE BS
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>

3, D alleledld] TG/HDL ®&3% ¢ Ad#AE RYd. AL D
allelegt 3|27} %] AFBAE AL, I alleled} +57] ¢, ol
7] g3 59 Ad#AAE 29g. YEFS 1 allelegt v]9E, TG/HDL
H]&3} oke] ATVBAET R, D alleled}t 5357 d¢t, olgy] gtz <k
o] ABAAE gt Z2FL D allele®t 37 ¥, ol¢hr] detzt <o)

By yEFH 259 u&L 1 alleledA? TG/HDL v &

)

o
r

ml

UJEF AFAZH ACE §5, TNF-a Ato]9] A 4% 39t (Fig
10, 11). YEFF} ACE FE Ao]e] AaAA A dolo A= 1 allelet D
allelell A 25 ko] Aag& veun, ootellX& I allelert %2 Az
A<, D alleledAE &9 A#AHS Yeld, D alleledA dolet oo}
Oe A% ' 5 A9 UEF AL} TNF-a Aoldle delelA 1
allele’} =2 A#AE& e, D allele: #o3oz o A4S Y
B (r=0.176, p=0.043), oA E u]&q A3 e

FHAS dFez & AFNA, &H) YEF 2 %

S W, A AS F57] ¢ o] ARAAE dEWey,
AN A= AAAo] FATHI110]. I °o]fE o] A7) gL J3t
A 2 273 AFes dHoBR AojF o) T=E] W3t F

2 94FS F4< Ao . 2y & dFAAE UE
F AFH =& gl diA ke mutant typedl D allelegt %]
B3RS ey debdlAs YEF A E47e] AaAE AR &
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D allele’t ACE ¥X% 57kt @33te], vgka f@-e] = Ae=
G A 9 =ul[441[451[461[47]1, & =EdA= YEF H37 F371ES

£ D alleleZ 7}A oololx ACE ¥ 57} 22393, v9rsd wali
ACE §E7F Z&stes A 43 2o AL & JA.

A et d GEFEATL 4SS TNF-o ) $E7h 37 k) 4
FHE AT, A okFelA TNF-a SE/} ¥ A3t Bdstel, 44
1 D allele M delold =g A7 BE5% TNF-o9] $57h ¥

4 Reldn #5385+ 9E Al

o)

o

o
-
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Table 26. The pearson's correlation coefficient among Obesity risk factor and
energy-adjusted nutrient intake in the ACE I/D polymorphism.
Total Boys Girls
Prote Prot Prot
E | CHO Fat = Na K E | CHO } Fat | Na K E | CHO ; Fat = Na K
mn em em
058 093 | .051 .076 076 .107 .087
W -.033 039 © .024 | 034 | -.059 044 -011 | -.021 -.041 042 .066
* £y *® * * *¥ *
o1
078 | .073
M 0049 -027 7 , 025  -.002  .035 | -062 .075 @ .024 @ .032 @ -.002  .025  -.069 .054 @ .081 @ -.019 -.064
125 054 136 @ .094 129  -073 @ .157
W 046 © 027 062  -.009 i .023 i .001 | -.014 i -.041 067 © .044 = .023
L] * *% * % k% * k%
wC
119 119 | .102 .068 -.093
M 061 .031 091  -003 .038  -.033 .003 = .017 | .033 076 | .092% = -.030 | -.028
*%k *%k k% * *
-.02 .073 -.072
W o .030 | .043 | .038 | .002 | .022 | .010 @ .032 @ -.036 .066 @ .028 @ .0l4 r .002 . .004 X 008 | .021
o}
SBP
Mo o7er 023 o6l o5z 08 0T ogg o0 016 00 o6 o170 o430 YT a9 os0 | PEE 09
* * 1 0 Hk *
113 -.116
W 023 035 023 -008 .033 016 .022 ~-059 072+ 066 026 -.020 012 T ° 013 7 .020 .043
DBP
.088 073 .119  .065 181 .133
M -.002 037 073 | -008 023  .007 .051  -.012 .084 -.048 .084 = .030
*k * *%k * *k *k
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- 065
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0%
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-03

-3
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-(1
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W: wild allele ([ allele), M; Mutant allele (D allele) # p<0.05, # p<0.01
CHO: carbohydrate, Na: sodium, K: potassium, OL; obesity index, WC; waist circumference, S/(D)BP: systolic/diastolic blood pressure,
TG_HDL; triglyceride_high-density lipoprotein, TNF-a; tumor necrosis factor-a
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Fig 10, Correlation with sodium intake and ACE concentration.
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Fig 11, Correlation with sodium intake and TNF-¢.
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8) ols}t oolellA] ACE I/D %3 #tell whe} Ashsha Qdape}l of ok A3
7} vl9k YA 5ol w|x]= o

Astst Ak} o] BA gokie] 3EMSl wel doleh ofofeiA
ACE 1/D allele7} ®lgt 913 =] wzx]E= 93FS A tH(Table 27,
28).

TNF-a & ofolella 18452 1 alleleo] v]3] 38452 1 allele®lAl
v R E7E 2,489 FUFe R, debell A vw AR =S} RoHQ Ao
7 gtk AA A A s 28905, 38952 1 allelellA] gk 99
=7} 1.49, 1.459 378k, 2 #9452 D alleledlA v|9F HE =7}
1.799 Z7Fsk9t). adiponectine FolollA] 1 allele®] 1 #$15 u]3)
2 #9152 D alleledlA ¥9k AR =7} 0.420) &3 o1) ool A=
gk =S fFoAHA ztelzh gk HA dAACME 28959 D
allele®ll A B]gk )@ %7} 0.578) Z&3k5ict.

F57] g golelA 1E952 1 alleleel v|3] 2852 1 alleleel
A vek IS} 1.999 =718, 38959 1 allelegt D allele] A
Z4zk 3.80%, 4.884] F713k5ith. oot 189152 1 alleledl w3 3
B4:9] I allele$} D alleleolA u]gF A =7} Z+zF 2.80W), 2.21¥] =
7htgitk. AA dAAACNAE 18959 1 alleled W3] 28459 1
alleledl sl wTAA=7F 1.99 S713kz, 38459 1 allele$t D
allelells] Z+Z+ 3.179, 3.51 F7Fstich. o|€hr] Hhe dololA 1#
A2 1 allelel w8l 28952 1 alleleg} D alleledlA ®]gk Y3 =7}
Z+7F 3.91%, 2.96¥] 37}k, 3EHSFANAE 3.679, 5.25% F713E9)
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t}. ol A= 1852 1 alleled] B3] 3¥$]52] I alleleg} D allele
A wlek AFE7F 247 3.45%, 2.049 FUFSEAY. AA AAIAE 1
249 1 allele] v]3] 28$12] I alleleg} D allele®lA w2 1@ =7}
747k 2,489, 2.199 F71eaL, 3EAFAAE 3.674, 3.45% 78S
t}.

UEE AHTE doldlA 12959 1 alleledl ¥®3| 28959 D
allelellA] w9k AP E7} 1.969 fFojHez Frlston), ooldA = v
9 AR vebdA] gkskh AA Al AE 12899522 T alleledl] w3
2%915-9] D alleledlA] wlgk 9=} 1.479 F718H5lx, 3EHFY 1
alleledl A w9 ¥ =7} 1.289) borderline significant3tA] Z7}319
ot ZF A dotellA 1 #9959 1 alleledl] ¥]3l 279152 345
Z}7re] 1 allele®l A ®]2k @571 0.628), 0.618) 7Has}<ich.

UEEH ZF AFZF vE2 dotelA 1E952 T alleledl w3 2&
#1429 D alleledA w9 ¥ =7} 1.63¥) borderline significant3}A|
F7hekg o, ool A gk R =T} ez gt

o)

Arner & Bl9HE FEEte AR WA S #E EPFA v B
AL DY FAA B9 ol o7 fHZHQ 850 FEIs AeEH &
3], B2% p3-adrenergic receptor, uncoupling protein-1,2,3,
peroxisome proliferator-activated receptor-2, tumor necrosis
factor- @, TNF-«a, LDL receptor 52 A&°] ZYsHA F&3gx
SR cH111]. 283, v]9ks} #¥€E cytokine2E TNF- o7} v]gk WA 9]
=718} FH AL 7AW, adiponectin®= w9k WAle] 7Fa9 AAAH S 7}

tlo
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A= A3FA#A7F YA 831[1121[1051[1061[107]. welA, $8] =F9
A= ACE FAAe} wjekde] #AHEAS B7] 93k adipocytokinel®
TNF- ¢ & adiponectine] A3 Q79 Zo] vjvlx e} AHAS 2= A

FU% 5+ A
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Table 27. Odds Ratio(95%Cl) for Obesity according to tertile of biochemistry factor with
ACE 1I/D polymorphism.
Total Boys Girls
%) D(%) (%) D(%) (%) D(%)
Tertile /“OB Nor/O I D Nor/O  Nor/O I D Nor/O  Nor/O I D
or B B B B B
<3.14pg/ml <3.14pg/ml <2.98pg/ml
3-14pg/m b 1.13 pe/m b 0.84 pa/m N 1.89
TL 118(24.0/  74(15.0)/ 1.00 (0.67-1.91) 47228/  25012.1)/ 1.00 (0.37-1.90) 61213/ 410143y 1.00 (0.86-4.13)
48(18.3) 34(13.0) 29(19.9) 13(8.9) 15(12.9) 19(16.4)
3.14-4.52pg/ml 3.14-4.82pg/ml 2.98-4.22pg/ml
- 3 52pg/m 1.49 1.79 pa/m 1.28 1.56 pe/m 1.40 153
TNF-a 9419.1/ 4808/ (0.93-239) (1.03-3.11) #3209/ U2/ (g67-244) (0.75-3.22) O8203/ 82112/ (066-3.00)  (0.64-3.65)
57(21.8) 35(13.4) 34(23.3) 24(16.4) 20(17.2) 12(10.3)
>4.52pg/ml >4.82pg/ml >4.23pg/ml
. barm 1.45 1.25 pam 1.12 1.14 barm 2.48 1.63
T3 95(19.3)/ 63(12.8)/ (0.91-2.32) (0.73-2.15) 39(18.9)/ 27(13.1)/ (0.57-2.20) (0.54-2.41) 59(20.6)/ 35(12.2)/ (1.23-5.00) (0.70-3.76)
56(21.4) 32(12.2) 27(18.5) 19(13.0) 36(31.0) 14(12.1)
p-trend 0.346 0.642 0.269
<11.32ug/ml <13.10ug/ml <9.93ug/ml
32ug/m N 0.88 vg/m N 0.78 Hem N 0.88
Tl 9319.1/  e914.2)/ 1.00 (0.53-1.48) 37180/  33(8.9Y 1.00 (0.38-1.59) 55(19.2/ 410143y 1.00 (0.41-1.88)
59(22.1) 38(14.5) 33(22.6) 23(15.8) 23(19.8) 15(12.9)
11.32-27. 1 13.10-30.97ug/ml 9.93-25.97ug/ml
32-27.67ve/m 0.89 057 ug/m 0.74 0.42 oo HEm 1.01 0.82
adipo T2 103212/ 590210/ (056-141) (031-104) HCLY/ 2ULD. (o3g144)  (017-108) 61224/ 32012/ (53106  (0.36-1.9D)
—nectin 57(21.8) 21(8.0) 29(19.9) 9(6.2) 27(23.3) 11(9.5)
>27. 1 >30.97ug/ml >25.98ug/ml
5 7.67ug/m 0.70 1.18 vg/m 0.65 1.35 ©-IOHEm 0.85 1.30
105@LE/ - BTALD/ (0.44-113)  (0.71-1.98) 48239/ 200D/ (9 34-127)  (0.63-2.87) O9R06/ S22V (0 4-171)  (0.62-2.72)
46(17.6) 42(16.0) 28(19.2) 24(16.4) 21(18.1) 19(16.4)
p-trend 0.900 0.947 0.763
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Total Boys (rirls
1% D) 1% D@ 1@ D%
Tertle Norf0 N0 1 D No/0 Notl0 1 D N0 Nol0 D
B B B B B B
<101mmHg Iy <101mmHg 1 <101mmHg n
| J 1) - | :
Wosnay sogsey 10 (089-213) 73 151049 L0 (070-252)  S0EB4)  17907.0) L0 (0.78-257)
0142 4014 A1y 1888) 00176 220149
101-110mmHg 101-115mmHg 101-110mmHg
n 190 0.72 1.99 0.99 163 0.86
B 844 18800 (125-2.88) (038-130) IT(TLV10LG0.0Y  (113-351) (0.45-2201) ISCATV 1071020 (090-2.9T)  (0.38-1.96)
50042 /126.4) A5 944 W1LY 864
>110mmHg >115mmHg >110mmHg
n 37 301 3.80 488 280 201
18020 26801300 (2.29-459) (240-5.13) 19910.8) 182D/ (231-627) (2.89-827) 180T IBOULY  (167-468) (1.22-390)
17332 83(23.6) AU 46031.1) A
p-trend 0.000 0.000 0.126
<61mmHg n <6lmmHg P <61mmHg P
1) . 1) . 1) -’
n 476(23.0)/ 28201361 L0 (084-234) 24239/ 136(13.4) L0 (064-280) 24222/ 1 10 (0.70-2.88)
BOY 262 1783 13(6.4) 8122
01-72mmHg 61-TommHg 61-70mmHg
0 248 2.19 391 2.96 147 1.66
08P 4060196) 25601141 (162-3.79) (135-356) 2108 1523 (221-693) (155-566) 232020 1BALY  (077-271)  (0.82-3.38)
4210 38(108) 8284 26027 24(16.2) 16108
>72mmHg >TommHg >T0mmHg
n 367 3.45 3.67 5.20 345 204
400019.3)  268(13.0)/ (245-5.50)  (2.24-5.33) 186(18.3)  114(11.2)/ (2.05-6.60)  (2.86-961) 196(18.6)/  140013.3) (1.95-6.09)  (1.06-3.94)
108300 68(19.9) 42006) R 2049
p-trend 0.000 0.000 0.109
) categorical variables
TNF-4; tumor necrosis factor-a
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Table 28, Odds Ratio(95%Cl) for Obesity according to tertile of energy adjusted nutrient

intake with ACE I/D polymorphism.

Total Boys (Girls
@ D(%) %) D) %) D@
. 0
Tertle ot Norl0 1 D N0 Nero I D Nel0 Nerl0 1 D
o
B B B B B
G179.42mg <3305.66mg <078.3Tmg
0.8 0.70 0.8
Tl el 100 gy RS9/ s 10" oy ey mey ot O
6183 36(100) S w0 16D U 80 1300 e
3179.42-385307mg 3305.66-3981.40mg 3078.37-3695 49mg
T2 400127 2%590125) ot L 20017 118(1L6) L 1% 23010/ 136(12.8) H b
HORLAM - 209120 - A . 203\21) L.
Na 084 60 (0.71-1.45)  (1.01-2.16) S0 0090 (089-2.26)  (1.18-3.25) w00 2080 0.63-1.90)  (0.88-2.78)
23853.07mg 23981 40mg »3695.49mg
T3 427020608 260(125) L4 e 218215 118(1L8) s L 211099 14203.4 1 T
“( AR . VA ol A . A . ’u .’
§039) i) 0.91-1.82)  (0.68-1.56) T ) (059-1.62)  (0.76-2.20) WG 1980 (084-241)  (0.33-1.36)
p-trend 0378 0.219 0.986
2125.9mg <2228 3mg Q043 2mg
0.89 0.80 | 0.9
0 g smey 100" Oy I B Loy (g RS 18040 100" 5170
Bl 46(128) T s060) 1038) U ey ) A
2125.9-2514 Img 9298 3-2643 5mg 2043.2-24003mg
T2 wseu0m 256023) W - 23133 105103 14z i 218208 138(13.01 W o
] A : 201140, X LA 3
- - - -7 - 9-
K 508 i3 (0.66-1.32)  (0.71-1.54) WsH WL (039-0.97)  (062-1.72) IR IE (054-105)  (042-148)
2514, 2mg »2643.5mg >2400.3mg
T3 43501007 w1021y - W 197094)  135(13.3) uél e 232100 121002.0) W b
LU dolllz, (1Y, ol 10, AN uille. rr_ -
1097 L) (063-1.26)  (0.62-1.40) R (038-0.98) (0.43-1.21) w1500 (057-161)  (0.40-1.46)
p-trend 0,936 0,849 0.381
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Total Boys (Girls
1% D@ %) D@
Tty i)
e 0B Norl0B I D N0 Norf0 1 D N0 NorfO0 1 D
or 0r)
B B B B
142 140 143
0.3 0.82 0.82
| I )
il 48216 280(13.5) 100 (0.56-1.30) 207(20.4)  143(14.1) 100 (0.46-1.46) 2310218)  129(12.2) Lo (0.45-1.52)
[13(203)  /39(10.8) BI076)  21100) Brean  NiLd)
142-167 1.40-1.66 143-1.68
. 103 114 1.00 1.63 0.6 0.8
No = 09207 47019 (0.73-146) (0.77-171) 23219 u71d)  (062-163) (097-2.73) 21099 1YY (051-144) (0.30-1.14)
K 120200 /46(12.8) J019.0)  /34(16.2) 29019.3  /13(8.7)
LET 167 Y168
. 115 1.24 131 140 091 1.03
00090 %2126 (082-163) (0.85-1.83) w0200 me(Ly) (0.82-209) (0.82-2.39) 205193 15181 (0.55-153) (0.59-1.80)
ey B34 419(23.3)  /29(138) /30(20.0)  /24(160.)
p-frend 0,360 0,004 0.5%
! categorical variables, MeantSE; Energy adjusted
Na; sodium, K; potassium
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V. 8¢ o ZE

9 2ohg WHOE ACE I/D #24 340 & G=F 4% v
WEe) FRYL FURTA ¢ £ A7 A vhe 2ok

1. SAA 1,260% 5 27 dolrt 50.2%(n=633), o} 49.8%(n=627)
olgtt. wmiwtx, BMI, x4, IHEdH, I¢, HDL, FEIZ
HOMA-IR®IA e}zl oot uld fojHez FA vephd Wi, TC,
TG, LDLE ¢jel7} delel] vj3] fojF ez FA vegth. 9% JF&,
vjeRRl, Ak 5] o Fast FU1d 53 YEES ZFES HAFL o
7} oJotel Wl frejH ez EFo)

2. 9y ZololAd YEF AHFAFE 3EN=E UHLE wl, 189F, 289
Z, 38T YEF A7 474 <3.19g, 3.19-3.86g, >3.86g (o}
<3.33g, 3.33-3.97g, >3.97g, 4°}: <3.09g, 3.09-3.69g, >3.69g) %
ok A chAAA olg7] EE 289 YEF HIATAA P & 0
H, TGE 189 UYEF AFATANA FlHez £33, 35 892 1, 2
A YEF AFTAA FelH ez w34 Cyz], Ao, A
A, ot BESAA, FH&EE, ZF, Na/Ko AFHZFS 389 U=
AHTAA TR ez gt Folol4 HDLLS 1 &9 YEF A3 TNA,
%, HOMA-IR, 3E¥9L 2 99 YEF HFZNA & YEF
A3 Fel Bl& felHde=m Egth. TC, LDL, adiponectin & 3 #9]

B

Mo

o

A

T
o

o
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o UEF AATAM BE UEF 4 T uH felgez 9
TNF-ot 3 299 Y=g 4AZANA 712 gt #9212 Aels
Ptk olelld FRYFS 1895t 28059 EF AATNA 32919
EE AAT W fHoE 293, ww AEST o9y g 28
Aol UEF AAZAN G HAZA 6 felHoz ok

3. H9tE 120% °l%, BMI 7|& 85th F3x o4, FHAF 140
kg/cm’X10" o4& wlgk 1Fes EF3GS w, v 1§ HE ¥
L 77 HnE s)|Few dolrl 17.5%, ooprb 12.1% E#E YT,
BMI 7]&lX = dob7t 18.6%, o7t 14.5%, A5 7IEdAA< &
o7} 36.3%, 117t 28.4% % JEY, FE gl wE Buk ofFe] H
= B27} 98 71Eel viste] 3ok, dotet oot 371x] wEk AU E
Al G4 olFe] vuk obFe w3 HDLo| ¥z ¥, ¥Hd TC,
TG, TG/HDL, LDL, 5¥%, €3, HOMA-IRZ ®H|% o}Fo] A
A okl BE foHez gt BMIZ #E A2 EF334S W, o
olel A adiponecting A4 ohFe] wuk ofFo n3 f{fo)Hog Fokt).

17

4. ACE I/D FAA 9d3dAe W=+ wild typed II o] 39.1%,
hetero type$! ID3¢] 45.6%, mutant type¢! DD o] 15.3% g H(I
allele; 0.619, D allele; 0.381). °o]& ¥4&49l, 393 2L 5499
A WlE ol v|=3F HFoly, caucasian®] B]A = wild type©]
W3, mutant type°] Hth. ACE 5+ ACE I/D #3A g3 A o
2}4 1I wild type, ID hetero type, DD mutant type €22 2|3}
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A Eob3 3, alleled] WA+ D mutant typedl4 1 wild type®l 9]
P
b |

o= E9gr.

Hwk 572t ACE I/D allele, genotype?] ZtlE ApoJolA = 2]

F o 28y AAZJ L, D 25, ¥9I I, D 2F F 4 2
oS o, 793 A7t 44tk ACE X+ D allele
£ 7 AR IFAA wesH 7P #5%eH 1 allele® 7H4 w9k 2§
A ACE §=7} f23tA 71 vtk delell A, D alleles 7Hd Al
2839 ujukel 189 A ACE %57} Seodoew 7b4 293, 1 alleles
717 A3 vl 2FA w3 P Wtk ojolelA, D allele®
717 A aAFelAd °dE 2§l ¥l3] ACE =71 o3 7P =3t
ko] §-%o wal ACE I/D allele 92 w|aEAa Az, Gikel o}
YA adiponectin 5%+ D allele”} 1 allele©] v]3] F23A Yo
3, TNF- o= D allele7} I alleleol] ]3] Eko f2l=a 2ol ¢l
At

-

n

6. ACE 1I/D allele°l ==} ®|uke] $3 845 ko] Ad3AS 24T 2
3, "ot ofofellA alleled &Age] vtE, s2E, €4, TG/HDL
o] wj&3} ko] AAAAIE YERWY. doloA adiponecting 1 alleledl
A 85, TG/HDLS] wl&3 &) AARAE Bk oobeln dipe
allele9A] YEF AFH=FH ko] AAAAZS elit),

D alleleE 7F3 gololA YEF HFZFeo| $71E&4F TNF-e9 =7}
$9Mez Frlsgen), 1 allele® 744 Wolold 2F AU el A
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FAAE detch. dEFS AFF WA dobe] 1 allelest D allele
T ACE ¥E$8 %o A4349< dehdid, ootilAE 1 allelert e A3t
, D alleledlA+ &2 A#A< Yell, D alleledlA dolst oo}

7. AstE Azet GE= AL 3EH52 ACE I/D alleled] W 1§+
rdds W vk A3 vA s 9% 923 2o D alleleE 712 o}
o4 adiponectin 2% IFZ 1% I allele 5| v]sle uv]gt 9
FE7F 0.429) &SR, 57 43 olgh7] e 3EH 152> 1§
219 T allele Eol Hlsto] wluk )W Es} Z2F go)" o= 4884, 5.25
#l F7Feksith D alleled 7FR delelld] UEF AFAF] 289 2152 1
292 1 allele 2§l ¥]3e] Bigk S =7} 1.96¥) F71355it

2 A3 27, dolllAe 1 allelest D alleledls B JYEF H37}
Z7184E ACE =7} 7183 #]49k, D allele”} 1 allele®l] ¥]s] ACE
TE7F frelAe® 4. o] A% AFelA D alleled 7F4 AMgo] 1
allele® 7} AHgEo ACE $571 o 4 deid 23 4x2 233
o} dolell A, mgty 7]E<Q] wiwE, BMI, F#A|$7F D allelelA] 1
alleleell ¥]3] EA Yepbgdoy {212 2ol AU A, D alleledl4] Y
EF A3V 371E5F TNF-o 5571 3735k, Al dolelxs D
alleleZ} I allele®] 9¥]3s] adiponectin® =7} fFeHo= U3, D
alleleZ 7}x doleA adiponectin 2829 1FL 1899 1 allele 1%

of wjste] wlwk AAE7F 0.420) 23k, AW AFA ATAIEANA

-
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#8]®  adiponectind A  FHS FAIsI, BReA o P2
adiponectin $x]7} 215 gt}. wEt4, adiponectind gololA wv|ulx
o & FeolF FIAL Yex] dstey, A wolddA D alleledl
2] adiponectin®] ¥ #&E& «dF ¥ $ %3, adiponectin®] 2%
H5E 71222 D alleled] ¥9 YIF=F #2A7]+= borderlines & 4
%3

o]Ae] A:}=E Heol, ACE I/D #+4AA A2 D alleleg 717 ol
4 ACE =% 37}, YEF A% 37}, adipokine? adiponecting %
Z2, TNF-af %= 57k #-hA40] ddeh. o] & ACE D allele$}
Hlgkte] PFHAL Aol YehR] gstoy doldAs 435 & &
UG, deE JYEF HIAZF & °d€ F7HH 4 adipocytokine?] JF
43t oA E Fy Aozt e Ao & Zez Aud

e

¥
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ABSTRACT

The study of correlation on sodium intakes and
obesity degree according to ACE I/D Polymorphism

in Male and Female children.

Kim, Sunyoung
Department of Food & Nutrition
The Graduated School

Sungshin Women's University

Angiotensin—Converting Enzyme (ACE) is a key enzyme of the
Renin—Angiotensin—Aldosterone System (RAAS). Contrast to the role of
RAAS in kidney, the local RAAS in adipose tissue devorted to the
regulation of fat metabolism and differentiation of adipocytes. ACE
may be involved in obesity-related metabolic syndrome.

1260 elementary school boys and girls were participated in the

finding of the relationship among anthropometrics, biochemistry on
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serum lipid profiles, insulin resistance ralated profiles and obesity
degree according to ACE gene polymorphism. Therefore, the purpose
of this study is to know the correlation on sodium intakes and obesity
degree according to ACE //D Polymorphism in Male and Female

children. The results of this study were as following

1. The obsity index, BMI, RI, waist circumferencem(WC), FBS, energy
nutrient, mineral, vitamin, fatty acid intakes was significantly higher boys

than girls. TC, TG, LDL level was significantly higher girls than boys.

2. TC, LDL, adiponectin was significantly higher high—Na intakes group than
others in boys. HDL was significantly higher low—Na intakes group than
high—-Na and medium—Na intakes group in boys. FBS was significantly
higher high—Na intakes group than others in girls. DBP was higher

medium—Na intakes group than others in girl.

3. The distribution of obesity prevalence was 14.8% in obesity index (Boys
17.5%, Girls12.1%). The HDL level was significantly higher normal
subject than obesity subject. But TC, TG, TG/HDL, LDL, FBS, Insulin,

HOMA-IR was significantly higher obesity subject than normal subject.

4. The frequencies of ACE |/D genotype were Il type 39.1%, ID type
45.6% and DD type 15.3%( allele; 0.619, D allele; 0.381). The
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frequencies of variant types of ACE found in this study was
statistically identical to other Korean population studies and Japanese
population studies. However the frequencies of ACE Il genotype was

higher than Caucasian population studies.

5. ACE concentration was significantly the highest ACE D allele and
normal group. Adiponectin level was significantly higher | allele group
than D allele group in normal boy. TNF-a level was higher D allele

group than | allele group, but no significance in normal boy.

6. The adiponectin level and BP, TG/HDL ratio correlated negatively in
boy group with | allele. BP and sodium intakes correlated positively
in girl group with D allele. The more sodium intake was increased,
the more TNF-a level, ACE concentration was increased in boy

group with D allele.

In conclusion, D allele is related to increase of ACE concentration,
increase of sodium intake, decrease of adiponectin level, increase of
TNF-a level in boy group. The relation between D allele and obesity did
not shows in girl group, but certainly shows in boy group. As
conclusion, the studies should consider if there are different results of
intaking sodium with additional adipocykine which is affected in between

grown male and female.
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