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ABSTRACT

This study was performed to investigate the nutritional status associated with hypertension. The subjects were composed
of 52 middle aged men divided into normotensive and hypertensive groups according to the Joint National Committee(JNC)-7
criteria. The mean blood pressures of the normotensive and hypertensive groups were 109.8+1.8 / 68.9+1.7 mmHg, and 146.8+
4.6 / 90.5+2.9 mmHg, respectively. The percent body fat (PBF), waist to hip ratio (WHR), and serum levels of total cholesterol,
LDL-cholesterol, Na, Cl, alanine transferase (ALT), and atherogenic index (AI) were significantly higher in the hypertensive
group than normotensive group. The intakes of energy, protein, lipid, vitamin B1, niacin, and intake ratio of Na/K were
significantly higher in the hypertensive group than normotensive group. Our findings suggest that decreasing PBF, WHR,
serum levels of total cholesterol, LDL-cholesterol and NaCl may play an important role in the prevention of hypertension.
It also suggests that decreasing intakes of energy, protein, lipid, vitamin B1, niacin, and Na/K ratio are crucial in order to

prevent hypertension.
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Table 1. Age and blood pressure of subjects

Normal Hypertension Total

(N=28) (N=24) (N= 52)
Age(years)  46.8+2.6" 48.343.5 47.6£3.0
SBP? 109.8+1.8 146.8+4.6 128.342.9
DBPY 68.9+1.7 90.5+2.8 79.742.1

Y Mean+Standard deviation, 2 Systolic blood pressure (mmHg),
% Diastolic blood pressure (mmHg).

=t AT 571 2 olebr] Ik 2 109.8+1.8
mmHg, 68.9+1.7 mmHgo| 3, 18] £27] & o))
gote 717} 146.8+4.6 mmHg, 90.5+2.9 mmHg= ERST
ol Hlszek Auule] AR FFEet ddE(119.6/76.6
mmHg) 2 18} P4 E(159.1/105.7 mmHg)(Son SM & Huh
GY 2006)Ht}= e FFo|Urh
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A BAHES) A SOl PBE 9 WHRe] Bgto] 9% o)
A 32 ANAFR epkiet], ol A EE
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Table 2. Anthropometric values of the subjects

Normal Hypertension Total p
Height(cm) 171.60£1.10° 171.30£1.10 171.50£1.10  .535
Weight(kg) ~ 67.00+330 74708490  70.90+4.00  .182
BMI? 22.80£1.00  25.40+£1.30  24.10£1.20  .104
PBF® 18.20+1.60  27.00£1.90  22.60+1.80 —.003"”
WHR? 0.88:0.01  0.92+0.02  0.90+£0.01 —.010

) Mean+Standard deviation,  BMI : Body mass index (kg/m?),
» PBF : Percent body fat (%), ¥ WHR : Waist-hip ratio (%)
" p<0.05, * p<0.01.
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Table 3. Biochemical values of the subjects

£ Zol7t Ak XA TEE 18 GH(148.7420.9 my
dL)°] Ar(115.2£17.4 mg/dL)el vlaf Ekd ¥hA, HDL-
Y 2HE EE FAT(50.8+2.6 mg/dL)o] 118 H(49.0
+2.7 mg/dL)o]l B8] =9kon} o8k 2lol= gigith 2
2HE 9 LDL-ZE|2HE s== 47 ndde o] 232.0+
10.7 mg/dL, 163.5£10.6 mg/dLZ %3 194.9+8.6 mg/dL,
130.4+6.5 mg/dLell H]&l] F-2l3HAl =4hp<0.05). & A+ 2
e g3 A, F2e2~HE, LDL-Z# =HE 3 HDL-
ZH=HES see st e fog 2peol7t gldvka

Normal Hypertension Total p
Total protein (g/dL) 7.50+ 0.10" 730+ 0.10 7.40+ 0.10 416
Albumin (g/dL) 4.80+ 0.00 4.80+ 0.10 4.80+ 0.00 982
Triglyceride (mg/dL) 115.20+17.40 148.70+20.90 131.90+19.10 531
Total-cholesterol 194.90+ 8.60 232.00+10.70 213.50+£10.10 — 046"
LDL-cholesterol 130.40+ 6.50 163.50:£10.60 147.00+ 5.70 —.039"
HDL-cholesterol 50.80 2.60 49.00+ 2.70 49.90+ 2.50 745
Apo Al? 133.80+ 4.60 136.50+ 4.80 135.20+ 4.50 562
Apo BY 105.60+ 6.10 113.40+ 5.70 109.50+ 5.80 716
AIY 2.90+ 0.20 3.90+ 0.30 3.40+ 0.20 —.045°
Glucose (mg/dL) 84.90+ 4.60 88.60+ 6.40 86.80% 4.80 502
Calcium (mg/dL) 9.58+ 0.32 9.60+ 0.35 9.59+ 0.35 889
Sodium (mmol/L) 139.80+ 1.40 141.60+ 1.50 140.70+ 1.50 —.027
Potassium (mmol/L) 4.16+ 0.20 4.13+ 0.18 4.15+ 0.20 631
Chloride (mmol/L) 102.20+ 1.80 103.90+ 1.90 103.10= 1.80 —.020"
ASTY 21.20+ 220 27.00+ 3.10 24.10+ 2.50 302
ALT? 25.30+ 4.30 38.90+ 6.70 32.10+ 4.80 —.043"
BUN" 12.20+ 0.80 12,60+ 1.10 12.40+ 0.80 762
Creatinine (mg/dL) 0.90+ 0.00 1.00+ 0.00 1.00+ 0.00 822

) MeantStandard deviation, 2 Apo Al : Apolipoprotein Al (mg/dL), ® Apo B : Apolipoprotein B (mg/dL), ¥ Al : Atherogenic index=
{(Total-C) —(HDL-C)}+(HDL-C), > Aspartate transaminase (U/L), ® Alanine transaminase (U/L), ” Blood urea nitrogen (mg/dL).

* p<0.05, 7 p<0.01.
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A 7159 ARZ o]l gFHE ¥ 224085 (blood urea
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Table 4. Mean daily energy and nutrient intakes of the subjects

Normal Hypertension Total P

Energy (kcal) 2,103.12160.6" 2,690.9+214.0 2,397.0+122.3 —.043"

Carbohydrate (g) 331.8+ 23.2 349.2+ 31.8 340.5+ 18.1 971

Protein (g) 81.6+ 8.6 114.6+ 16.1 98.1+ 9.3 —.033

Lipid (g) 498+ 62 92.9+ 213 713+ 7.6 —.010

Calcium (mg) 632.8+101.8 709.6+101.9 671.2+ 83.0 889

Phosphorus (mg) 1,318.7+150.9 1,675.5+191.1 1,497.1+108.8 176

Iron (mg) 13.7+ 1.3 169+ 2.0 153+ 0.8 211

Sodium (mg) 4,051.14594.9 4,476.3+636.5 4263.7+571.4 627

Potassium (mg) 2,993.8+461.4 2,640.8+438.9 2,817.3+431.4 531

Na/K 14+ 0.0 1.7+ 0.1 1.6+ 0.0 —.037

Magnesium (mg) 100.2+ 12.6 112.1+ 16.4 1062+ 9.3 —.596

Vitamin A (ug RE) 1,434.3+229.4 1,393.3+278.1 1,413.8+192.2 884

Vitamin B, (mg) 15+ 0.2 25+ 05 20+ 02 —.025"

Vitamin B, (mg) 1.4+ 0.2 1.8+ 0.3 1.6+ 0.1 —.080

Niacin (mg) 167+ 1.4 26.8+ 33 218+ 1.6 —.007"

Vitamin B, (mg) 1.8+ 0.1 22+ 03 20+ 0.1 —.192

Vitamin By, (mg) 51+ 14 70+ 1.8 6.1+ 1.0 —.062

Vitamin C (mg) 170.6+ 27.6 145.4+ 23.6 158.0+ 20.1 701

Cholesterol (mg) 406.1+ 64.5 493.5+ 73.8 449.8+ 54.5 —.100

Fiber (g) 25.6+ 3.3 267+ 3.9 262+ 34 —.968
) Mean+Standard deviation; " p<0.05, ** p<0.01.
v 2847 gBAdo] gldtkal @ Lee W E(2007)94 Hy &2 4 JY B5A o] Eta k] FHds o
o= 2 Aol 53] YEF 9 ZES E5tdl ¥ BRiva & Eil(Helene L 5 2014) 53 22 3ol ATk
< A& F2 209l AKElliott P %5 2007; Miura K ‘& 2010) HIER A3 ko] 7ol vlewl A 2 BEwl ¢ A3
o, A MHATF dae Avl&or ARl nEst A & FAdwro] nE skl Bls) Bekar, HE B,, HlE‘r“‘ Bs
Ao delA gt ShARE 2 Aol oshd o] & #[A] 2 HERRI B, AFH S o] el s Bekon,
gnket dlolB7} F-=star, 219 AH AlgK(1.5g/day WRhel - 3] Felgh Atol= Ik BIER B, (p<0.05) 3 oot
2730l e gkS n|FIths H 3l (Mecarron DA 2008; O’Donnell A(p<0.01)2] A& 22 18 4T(2.540.5 mg, 26.8+3.3
MJ 5 2011; Graudal NA % 2012)¢} BjEo] AF4lo]7} = mg)o] FAr(1.540.2 mg, 16.7+1.4 mg)°ll B]&l F-2la4A &
st 918e S7MIAITE 95 Ea(Gruchow HW 5 1986)  SiTh o] & Sghro] A2dwtel Hla] Hlel A, HIER B,
T Utk ZAES 2 Y diIAZA] nESF oS el 7 2 BE B9 A3 Ee] Atk g Yim JG 5(2005)9] H
e T80 AFsck itk dlol o o] AFHT Aot meke AR Apelrt /llem, yelopile] AFH FEo] E
(Van-Mierlo LA 5 2010). ¥ A} tiAAEe] YEB/ZE & AlgSo] Be AlgEd g 8t 91do] =4 Yelyk

AFEES Wﬂol~”rL(1 740.1)°] AAT(1.4+0.2)el 8] <
A E=3=E(p<0.05), °l= YEE/ZE AF v &l UER

o A5 Zhzte) JHFHT gt B & 43S FH(Khaw
KT & Barrett-Connor E 1988; Du S 5 2014), YEE/ZF A

Tha 3 Lee JW 5(2007)2] Hashs & 7]k 21 9
HIER] A &3 kel Ao digh A5 AuEd
kst mlehle] A4 F-=o] nEte] e eclelgta B
# v} lthSuter PM 5 2002, Vasdev S & Gill V 2005).
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Ze|2HE AT ndgto] Hdwel vls) Bokoyt
ol g Aol filEdl, o]% Y| ~g = H2eke g 4

%o 932 n|Hta 3+ B I(Elliott P 5 2006; Sakurai M
S 2011)9k= Abol7F ASATh Aol fra *é%‘ﬂ e ¥
o] ZJ/dtol vlsl wekok froldk xol= AATh Aol
A /Hﬁg]_ @OL.L]—_J /Kéoﬂ EH%‘} ?ﬂ—?ib /\lo]/& o~ M
A 7 84S A E Aoz g A 9o Whelton
SP 5 2005; Helene L %5 2014), EZA| S E3F 2ol H4
*M‘: st A3t ‘Wﬁi n| |2 kil skSithHe J &
2004). WkA Appel LI 5(2006)& 2]0]4] 49} T o] 3
AshEdol gol 3HiEo] e oot A S F
W Aol dfa AAZE e AsAIzItka Bolells 2
7} oA S| rkar skl

ol’fo] Axtg Hol s owsta #Elsh] flaidE
izl duld gl 2|de] 4HEF % YEEZE AFHE
Zo|a, HEwl B, B yolofile] HHEFS AFHATF
FToRE fAlste Aol vitdE Ao ® At Hrh SRk

o

R} e A gote] At %F%h w5
3 Ao @d Aoz g 2A S npda]
ofe]¢-Ez FF ofo gt A7} Wo] o] FefA o & Ao
= 2t

Table 4= 3F=<1 4% 7]5(The Korean Nutrition So-
ciety 2010)2] B Foll i3t JUa AFFe] &S

Bl Aolth § 7w AAAH Sl dlel o] dor
aE FEHlon, 44, vloE 2L 2ES F3UA @
gka, HIER B, A e ndFEe FEE oL, AT
O ROREEEE Y

=2 ettt mE el % v
BVl B, B HIE By, AH TS AFAEFA T 200% o3&
Ak Zog vyt 53 YEES A%
FEAFZH1500 mg)2] < 38} F =S AF e, o
Selvel 30~494] A1 S 3.790)(Ministry of
Health and Welfare 2014) 20 2 0]t} ojgf= &
gl vbolg A 7 o BF A3 o 138 ER
- 31 UrE}”hEﬂ kvl AT 18
(Kwok TC % 2003; Miura K 5 2010) 2 1184 &34
(Altura BM %5 1993)2} #Hedo] 9l o2 deA] ok
2HA] 2 Z2AF gRE S YEFS] AFHES tF Fola,
avlEe] HATFE T80 sEloF & Ao R Alndrh

fr 4 m

1+
i

o on e [

& Al AU qUE AR Aol o
Betel wek YT nPYTOE
Srol, olgsl AA, AR B 9P S
Zabstel Bla BAsgiTh 1 Akt oot g

i

3 3 303

Table 5. Nutrient intakes as percentage of Korean reco-
mmended intake(RI) in the subjects

Normal Hypertension Total
Protein 148.4 208.4 178.4
Calcium 84.4 94.6 89.5
Phosphorus 188.4 2394 213.9
Iron 137.0 169.0 153.0
Magnesium 28.6 32.0 30.3
Sodium" 270.0 298.4 284.2
Potassium” 85.5 75.5 80.5
Vitamin A 191.2 185.8 188.5
Vitamin B, 125.0 208.3 166.7
Vitamin B, 93.3 126.7 110.0
Niacin 104.4 167.5 136.0
Vitamin Bs 120.0 146.7 1334
Vitamin B, 2125 291.7 252.1
Vitamin C 170.6 145.4 158.0

" % of Al(adequate intake).

1. B A% 47.643.04900m, FdT 2 YT
Ht A4S 27} 109.8+1.8/68.9+1.7 mmHg, 146.8+4.6/

90.5+2.9 mmHgo] 1tk

2. PBE(p<0.01) & WHR(p<0.05)& ztz} 118 9HE(27.041.9
%, 0.92+0.01)°] “7T(18.2£1.6%, 0.88+0.01)°l] 1|3l
freletA =i

3. 8% FZd2HE, LDL-ZH2HE T2 2 Ale 217}
8ol 232.0+10.7 mg/dL, 163.5+10.6 mg/dL, 3.9+
0302 AT 194.948.6 mg/dL, 130.4+6.5 mg/dL, 2.9
+0.2 Bl3] 2l E=ATHp<0.05).

4. 93 YEF 2 d4 v=E 247 281416515
mmol/L, 103.9+1.9 mmol/L)°] %/3<(139.8<1.4 mmol/L,
102.2+1.8 mmol/L)°l| H]al frelsAl E=A Velsthp<
0.05). 18]3 ALT ¥ 5% 18SHE(38.9+6.7 U/L)°| &
74(25.3+4.3 U/L)ol| BIgl frolshAl #=3kth(p<0.05).

5. o\, whad gl 21l A 7S 22 28 91(2,690.9
4214.0 keal, 114.6+16.1 g, 92.9421.3 g)°] FAFT(2,103.1
+160.6 keal, 81.6+8.6 g, 49.8+6.2 )l H]&] F-<JalA &
UTHp<0.05). HE&/ZF 31 E(p<0.05), BIEIR! B,
(p<0.05) & Upo]olal(p<0.01) AAF= 2tz ndgT
(1.740.1, 2.5+0.5 mg, 26.8+3.3 mg)°] B(1.4+0.2, 1.5
+0.2 mg, 16.7+1.4 mg)ol] B8l sl Bk
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olFel A¥z = v nESkE A B #elshr] AsiA
+ PBF 3l WHRZ S5-11, o[ ||, @i, 2] o] A3 73}
UEE/ZE AFHeS FaAAk s, 2la HE B,
2 odelopile] HHE ARAHHAF TR 2-ske Aol
de% zlog Wt gt I3 FI¥~HE, LDL-Zd 2~
2 AHEF] FEE A F =S AEHH

Mo

HE 2 = & £} POt

weo] Bag Ao ARAT AT AT thdx 7}
A3 2ol HAZAIE SIol LG AFHA NERL e
Q) AEHAFEE sfetahot] F2l PHo dee A
Fel G BAdE DAL dke 1 B B A7 A
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