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Relationships of Obesity in Childhoed to Plasma Lipids,
Blood Pressure and Blood Glucose
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Abstract

In order to investigate the relationships of obesity in childhood to plasma lipid, blood pressure and blood
glucose concentration, we selected 21 subjects for the moderate obese group (MQ), 9 for the mild obese
group (MI), and 19 for the control group (C) among children aged 10~12. While the level of plasma triglyc-
eride and VLDL-cholesterol of the MO group was much higher than that of group C, a significantly lower
percentage of HDL-cholesters was found in the MO compared to the percentage found in group C. Also the
level of the total cholesterol and LDL-cholesterol of the Ml group as well as the MO was much higher than
that of C. The efevated total-cholesterol level of the Mi group was due to increased LDL-cholesterol and that
of the MO was due to increases in both ViDL-cholesterol and LDL-cholesterol. As the result of these
differences, the atherogenic index of the MO was significantly higher than that of C. The incidence of hyper-
cholesterclemia (= 200mg /d} of the MI and MO was 60.0% and 77.8% respectively. All of the physical
paramefers and indexes except height were positively correlated with plasma lipid levels, systolic blood
pressure, and blood glucose concentration. The analyses of the correlation indicated that central fat to peri-
pheral fat ratio and waist to thigh girth ratio seemed fo be closely associated to plasma lipid levels and
atherogenic index. The MO had significantly higher systolic blood pressure than C and significantly higher
blood glucese concentration was found in both Ml and MO than in C. These resulis confirmed that cbesity
in childhood may be relevant to chronic metabolic diseases such as abnormal lipid metabolism, atheroscle-

rosis, high blood pressure and diabetes melfitus.

Key words : obesity, childhood, plasma lipids

X

A2 Seldes AXFH e AUY ST Qg Aby
\os

ol FrlEln gl oevdy, gt At ofF2) vl ubge|
Foba o gleda akrb= Abs WA & AA S 2w ook
J Azl vk g, ngsk, FegsiE gl Al

QA A AR Aol 5
£ A £ Fol7] W ol o, mak o} 57 v whe A
QU7IE ol E A Rolu, w7 b5l A4 H]
= datel 4] molt: Ao YR F4hL iehiich

E R

o) ek

"To whom all correspondence should be addressed
o] EE& 199d = v sha s A7 o o8 AFHA L

B L EREERE R E
4422 A3 A ol o171 2
o) A AL ® a4 3 olep e, afeba o]
Ll yll=Mo| m2 H]U]- ol58] Ald"al
obE 4 o] o} 2] el Eo

= s,

| A% 1B me A2 WD B A
£o] wate] o] BE AT} AP oM, 2
4371 Bl A5 G A RS Fo0) @

i A Wl 2Lyl Ao ul
AT, o} ET) o B W BALAE £5L 2wy
NEE HUAAE A% EE HAE SR LIE
S Sleb AAelt A4 kel ATeh bR

P -]
/é}

i

Sl

7}
X"



obg7] wigtel WA A, dsh 9 ¥l

o) A4 ofAx wint el gk A AR
= ARE ] A hon, ot A M AA
A=k rﬁ-ﬂi A= glA] B AAolIr). z vt AR
& B #3a -2 4-124) o}l vlwtE
7]— %‘%-’r‘g- A 2ja &l o] del gl AR B
gko.md'® 10~124 obE8 T HZ BA-LL 11.14%
o]gl 7, ¥ = 7] 50% o] Abel TE 8] RkeldlA] 3.4
d3, Aulzl, 3Egt ¥ s § 3pEE g
Egbeb e A ot
ololl & adFofaiz ulnt dalgo] 72 £2 114
durg B olE2L Ware g Fhe v Ed E
H4 A4 w5, 89 9 A3 S 39 A& AR
E QT =g o5 AAst Aelchel Y-S Fobn
a3} sheict.

CH&b &

o
o
]
iz

g
Fd
4l
Ao

—

FFAGA e AT o FRIFGL] 4~68d el A
&) Zai 10~124] @2} o} E2] A & =k} {body mass
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(my*}, WHR (waist / hip girth ratic}, WTR (waist/ thigh
girth ratio) @ CF/PF{central fat (Z7}-& &%)/ peri-
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unsaturates/saturates) 9]-8-3} P+M/$ (polyunsaturates
+monounsaturates / saturates) ¥) &-& F3hgdct.
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A o2 #Hekstel 31, low density lipoprotein-cholest-
erol (LDL-C) 3#-& Fridewald S2¢] Aokl 34
[TCAHDL-CH-triglyceride/ 5)}-& o] 8-3}ed 4Ah-&319].2
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Table 1. Anthropometric data and related indexes of the subjects
C Ml MO

Height {cm) 1445 +6.3¢ 146.1 +5.2° 1420 + 6.5
Weight tkg) 37.9 z4.4° 50.0 +4.4° 559 + 7.9
Circurnference (cm)

Chest 70.3 =407 81.7 +4.6" 86.6 = 5.4

Waist 61.6 13.2° 76.4 +5.6" 859 ~ 5.3

Hip 78.2 +3.9° 86.4 +£3.2° 9.7 + 4.7

Thigh (right, medial} 42,2 3.2 48,7 +2.5° 51.8 = 4.3°
Skinfold thickness (mm) _

Subscapular (right) 9.1 2.6 2002 43" 29.8 = 5.2

Triceps (right} 13.8 +£2.7¢ 21.5 12.2° 259 + 5.8"
BMI 18.1 +0.9° 234 £1.1° 276 £ 2.2°
PlBW 6.8 £35.7¢ 37.0 £7.4° 65.5 =12.7°
Ri 1252 £6.9¢ 160.3 £9.5 1948 +16.5"
WTR 1.47 20.08° 1.57+0.11° 1.66= 0.08"
WHR 0.79+£0.037 0.85+0.06" 0.94x 0.03°
CF/PF ratio 0.66+0.14° 0.93+0.17° 1.18+ 0.21°

Values are mean %standard deviation

Values with the different superscript in a row are significantly different(p<0.05). Abbreviations ; € : control group, Mi :
body mass index=weight (kg) / height (
weight-standard weight for height) x 100/standard weight for height, Rl :

group, MO : moderate obese group, BMI :

miid obese
my’, PIBW : percent of ideal body weight= (observed
Roehrer index=weight tkg) X 10/height{m)’, WTR :

waist/thigh girth ratio, WHR : waist/hip girth ratic, CF/PF ratio=central fat {subscapular}/peripheral fat itriceps)
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Table 2. Plasma lipid levels of the subjects

(mg/dl)
C Ml MO

TG 87.8+11.5° 98.6+17.0"  109.1+31.0°
TC 185.4+ 7.9° 204.9+20.9° 208.0+17.6°
HOL-C 43.7+ 8.9 443+ 54" 39.7+ 8.7
LDL-C 124.2+10.1° 141.0£18.5° 147.1+14.5°
VLDL-C 17,5+ 2.3* 197+ 3.4% 218+ 6.2
PL 193.0£10.4° 204.1+16,8" 1984+ 124
FFA 8.5+ 2.2° 99+ 2.7 9.6+ 2.4°
{%HDL-C)  (23.6+ 4.6% 21,7+ 2.3 (19.2+ 4.5%
Al 34+ 0.9° 3.7+ 0.6° 4.5+ 1.4

Values are mean + standard deviation

Values with the different superscript in a row are significantly
different (p<C0.05). Abbreviations ; C : control group, Ml :
mild obese group, MQ : moderate obese group, TG :
wighyceride, TC @ total cholesterol, HDL-C : high density lip-
aprotein cholesterol, LDL-C : low density lipoprotein chol-
esterol, VLDL-C : very low density lipoprotein cholesterol,
PL : phospholipid, FFA : free fatty acid, % HDL-C=HDL-Cx
100/7-C, Al : atherogenic index= (TC-HDL-C}/HDL-C
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18 v 3 2 WS E 5 {=200mg/dl) A}s)
B CEE AR gdadont MITE 60.0%¢] 315, MO
F& 77.8%e]gth. o] 58 nlthEs) 50% o]4kal
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Lz 42.1%0]| 41, MIE-2 25.0%, MOT-S 55.6%0]
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728 algl 4 -

6%o] ¢ I, MITE-2 95.0%, MOF-L 83.9%|¢ltl. o]
o wiutn 50% o] 42 vlwte] 56.7%7}F 3.0 ol
Abelglcia st ok G g2 5 of Y By
A B gt

o]g] 8l Al ulwk obF& TG, TC, LDL-C & VLDL
Clexryl =3 HDL-Cx 7} ol Zwll71 54 7 8ol
Z g Al AR Boelm §l5-8 Aapsle] Fot o)
F0E wE 50% o]Ake) wint ol folla IAEE

61.7% 9 x| ubzk 35.3%2 ghel = S8 9 ¥ y1g vl
qlr} ob&e B A AN CF & B4 ol59 A%
E 7 B2 FH vl vpgAsla) o oFabs o

B s e T

Hg, o] %t7] 2 80mmHg) AF# = ¥
9 #gabr] W 2 F MOT, MIT B CF £28 58
Agg vhehigd ot b)) "ehe ATkl f2
el %i sl 57} debollAls MOTe] el vl 3}
o FostA wah ol dabe A Fohe ¥
b A obr] Al ZiThE &3t sl o B
= Adel oA el w]sbE e Fabel AT} fir2f 8}
A Forcim 9d v} oo B b gl of e
E oH|gre Z 2lsk #Wel Al gAbe] Vehviy 9SS
Alapstel Fglur of S0 wInhE 50% ofAbe| wiwt
Lol 7.4%9) ¥ sk -85 Boagk vl gich
HYF gAu]= 3 AYT BF AY gardy
g Bolch ATkl #‘.—ﬂ b Aol & Mool kgt

o GE w QB o}Ee By o} FAT g

O

Table 3. Blood pressure, hematocrit and plasma levels of
glucose, total proteln and albumin of the sub]ects

C Ml MO

Blood pressure (mmHg)

Systolic 108.7+9.6"  1153+11.5% 117.448.2¢
Diastolic 60.7+7.3 64,1+ 5.3 65.3+6.5
Hematocrit (%) 42.4£2.1° 427+ 2.9 42.701.8
Glucose(mg/dl)  76.2+7.1¢ 90.3+ 9.7° 877167
Total protein(g/dh  6.6£0.2" 6.8 0.3% 7.0+0.5
Albumin g/ dl) 3.9:0.20 4.1+ 0.3 4.050.3

Values are mean + standard deviation

Values with the different superscript in a row are significantly
different (p < 0.05). Abbreviations ; C : cantrol group, Ml :
miid obese group, MO : moderate obese group
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Table 4. Daily nutrient intakes by the subjects
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Table 63 zbgkc}. A2 A2 2h 53] 823 34
A= By sA €4 TG, ¢, LDL-C, VLDL-C %
= g AIG Fo% A4TE vged 53 TC ¥
LDL-C pxete) Aderst 243 o). s %
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# HOL-C 5% ¥ %HDL-C3 2|8 A48 B9l

Table 5. Daily energy expenditures by the subjects

C Ml MO

Energy expen-
BY SXPEIT 2050 +204° 2359 +211° 2476 +234°

diture (kcal)
Basal 1389 +109° 1565 =+ 88" 1612 +120°
Physical 475 +104° 580 +121* 639 =118

Food effect 186 = 19° 215

H

19% 225 x 210

EE/BW (kcal/kg) 54.312.7° 47.2£ 21" 446x 3.0°

Values are mean+standard deviation

Values with the different superscript in a row are significantly
different (p < 0.05)

Abbreviations ; C : contro! group, Ml : mild obese group,
MO : moderate obese group, EE/BW : energy expenditure
{kcal)/body weight (kg)

C Ml MO

Energy (kcal) 1895 +312° 1948 +364° 2051 =458
Protein (g) 73.0x 2550 76.8:+ 29.0¢ 77.3x 8.3
Animal (%) 553x 17.2 579+ 17.0° 531+ 17.3°
Carbohydrate (g) 289.4x 49.8° 2807+ 61.8° 3081+ 67.4¢
Lipid (g) 49,5+ 16.00 5254 25.9° 56.7+ 22.5°
Saturated 19.2+  6.3° 207+ 9.2¢ 20.8+ 9.4
Maonounsaturated 187 7.9° 203+ 118 207+ 9.5
Polyunsaturated 116+ 5.0 11.5+ 8.0 152+ 6.3°
P/S ratio 07+ 04 0.6+ 04° 09+ 0.5
P+M/S ratic 1.7 06 1.6 0.6 1.9+ 06
Cholesterol {mg) 332.8+186.9° 263.61236.3 203.8+134.4°

Values are mean tstandard deviation

Values with the different superscript in a row are significantly different (p < 0.05). Abbreviations ; C : control group, Ml : mild obese
group, MO : moderate ohese group, P/S ratio : polyunsaturated /saturated fatty acid, P+M/5 ratio ! polyunsaturated + manounsatur-

ated/ saturated fatty acid
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o 24 Aleke Abgbe 7t 7hk gt

BMIS] F7lel] M2 YA Txe] HE-E duln
™ TC 5% (Y=2.3X +146.2, p<0.001) 8} LDL-C B %
(Y=22X+87.1, p<<0.001) 7} R 844 2597, o
202 TG X5 (Y=1.8X+56.4, p<0.05) & VLDL-C
2% (Y=0.4X +10.6, p<0.01) T Al(Y=0.1X+1.9, p
<0057} Aasd ok 38l %HDL-C (Y=— 0.4X+30.

3, p<0.05)-& A= et § UL 8 UF2 TG F
E7F ol ebA Bokohn stg s, ¥ 508 BMIgEe]
F5F TC =7 #2314 Eohohz shal 2o, Murata
S92 w2k E (ponderal index) 7t 2R LE TG B E
7} 27 E 3 HDL-Cy 2 Zha s gl ow Al7) 45
=gtz shed 1, Laskarzewski 98 mAHFE ol F

£ quatlet index (QI) 7} Egbclz ahyd = v B 2402

Table 6. Pearson’s correlation coefficients between the plasma lipid levels and the anthropometric data of all subjects

TG TC HOL-C YHDL-C LDL-C V1LDL-C PL FFA Al

Height NS NS N5 NS N5 NS NS NS NS
Weight 0.29* (.45%*% NS —-0.38%* Q. 47% 0.29* NS NS 0.32%
Circumference

Chest 0.31% 0.47%%= NS - (0.46%F 0.52%%* 0.31* NS NS 5.39%x

Waist 0.33* 0.54%k* NS -0.35* 0.53%** 0.32* 0.29* NS 0.31*

Hip Q0.29* Q.44%%* NS Q.38** 0.46%* 0.29* NS NS 0.33*

Thigh {right) NS 0.35% NS NS Q.32% NS NS NS NS
Skinfold thickness

Subscapular (righty  ¢.34* .48+ NS - .40 {.50%* 0.34* NS NS 0.37*

Triceps (right) NS 0477 NS NS 0.43%¢ NS NS NS NS
Bml 0.34* Q.47%*r NS - 0.37% 0.47%%* 0.34* NS NS 0.33%
PiBW 0.34* 0.44%* NS - (0.34% 0.42%% 0.34% NS NS 0.31%
Rl 0.33* 0.44%* NS - (0.33% 0,43%% 0.33* NS NS .30*
WTR 0.36* 0.53%x NS - .41 {).54xxx 0.36%* (0.30* NS 0.40*
WHR 0.29* ().53%x* NS NS O A7¥dx 0.29% 0.35* NS NS§
CF/PF ratio Q.44%* 0.40%* -0.31* - (). 48%H 0.46%* 0.44%* NS NS 050

NS : not significant, *p<0.05, **p<0.01, **p<0.001

Abbreviations ; BMI : body mass index, PIBW : percent of ideal body weight, Rl : Roehrer index, WTR : waist/thigh girth ratio,

WHR : waist/hip girth ratio, CF /PF ratio=central fat/ peripheral fat

Tabie 7. Pearson’s correlation coeffictents between the blood pressure, hematocrit and blood clinical data and the anthropom-

etric data of all subjects

Total

Blood pressure
Hematocrit Glucose . Albumin
Systolic Diastolic protein

Height NS NS NS NS NS§ NS
Weight 0.42* NS NS 0.44** NS NS
Circumferance

Chest 0.37* NS NS (). 47+ 0.31* NS

Waist 0.37% .31 NS 0.4 7%wx NS NS

Hip 0.45*%* NS NS 0,42+ NS NS

Thigh {right, medial) 0,475 NS NS 0.35* NS NS
Skinfold thickness

Subscapuiar {right) 0.33* NS NS .46 0.31* NS

Triceps (right) NS NS NS .46+ NS NS
BMI 0.40% NS NS 0.50%x= 0.34% NS
PIBW 0.36* NS NS 0.48%%* 0.37* NS
R! . 0.36* NS NS 0.48*+# {.36* NS
WTR NS Q.40 NS 0.40™"* NS NS
WHR NS 0.37* NS 0.44%* NS NS
CF/PF ratio 031" NS NS 0.39** 0.35% N3

NS : not significant, *p<C0.05, **p<0.07, ***p<0.001

Abbreviations ; BMI : body mass index, PIBW : percent of ideal body weight, Rl 1 Roehrer index, WTR @ waist/thigh girth ratio,

WHR @ waist/hip girth ratio, CF/PF ratio=central fat/peripheral fat
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