GEEREESTHE 3202 : 189~196, 1999

o] Ale] A olera] S| A|ukal, =2 Zwol
AAAZA ] T4

Relationships among Fasting Serum Insulin, Free Fatty Acid, Lipid Levels and
Anthropometric Measurements in Female College Students

Kim, Seok Young ' Kim, Sung Hee - Lim, Sang Sun
Department of Food and Nutrition, Gyeong Sang National University, Chin Ju 660-701, Korea

ABSTRACT

This study was conducted to investigate the reladonships among the levels of fasting seram insulin, free fatty acid, lipids and
anthropometry in normal-weight female college students. Serum insulin and free fatty acid levels were negatively correlated.
However, insulin, triglyceride, and cholesterol levels were not correlated with fat mass or BMI(body mass index). The ability of
anthropometric and biochemical indicators to predict famess could be impottant for epidemiologic and clinical rescarch. In the
subjects, waist circumference was correlated with BMI, fat mass and percent body fat, and HDLC/CHOL(high density
lipoprotein cholesterol /cholesterol) was correlated with body weight, BMI, and fat mass. Our data suggests that waist
crcumference and HDLC/CHOL are predictors of famess, whereas WHR appears to be a less important contributor to
fatness in female college students. (Korean J Nutrition 32(2) : 189~196, 1999)

KEY WORDS : insulin - free fatty acid - waist circumference - WHR - HDLC/CHOL(high density lipoprotein cholesterol/
cholesterol).

gen)o] @A8] EoE, o|ZA E]‘ﬂ Az z}oﬂ/\-] e
A (triglyceride) 0] 2&jEo], 8= =¥k free fat-

N
g
=

ar = rr

dovo L
Aoy
o

o

£

3

5

H

p‘L

8,

)

o

T

o,

L

W

e

ofl

b

L .
r_‘
o]
L
£
5
ot
o
i_l.‘
ofy
e
4
2
pacd
o
>
>
i)
!
oL
H1

oy 1o ol
\1&%_@

ty acid)®] sE=7t F7stA At O]ﬁ*ﬂl 7ML wElA Telad Aol e F T wEkA o
e AA R LOE AGEH 2 BFe YANA & o] IF HAR YT o] BB AgEA B
AANZ1E 8% gt Qledd AWt e AT A7 2 Fel}
ofife} *? BAHE FeAHikE € FoAM AAE dd= T Fe el AR g9 e AR dEiMe
T AUE P AL WA AR s} e AT DA ol G DAY o] 20
Lo & BHEln SEAAL 2E) 2o A 2 3l P delo] 9l SR a®ate] AlEkade] o # A
B9 Bt AV Aol AN AROIIT 1= 4AHOE Leha vh A, T ARES QAT
HRto| ALY Bl Ao T34 IEde FEA wHo|AY vvhe dite R Ay Wil AXd Y
A FES ANVRAS RAGIT I T2 gYAe o) ARG §3 F Asdne] BaAel e 97
EEe thre] YRS Yo 3 B2 dFoM= e © ZE Helu 8 GAHEL 7HE AUR AF o]
A9 19099 14 202 W RS ARG AR BA 9E S AAE

© 1999 The Korean Nutrition Society



190/ A1 AASA) ot BA A\ wote] AHA

AoE oz dgtol} Ao AEE YL AAR 0|29
Asrera X9 AR D A A SR )] BHAG o)
A 2 deA YA gkttt 2B o) B2 AoFI)A 7}
2 o1 A7t A7)d e o]SoAe el&wil
EAAA 7te] FAAGL oA 7IEREA ANt =
W7l Bla g & Qe 71EA2EAMY 7K ok & g
Z19) el AFEAE o] 2 olafst thH e 9
A e kg g gl e Selut Al A,
Asted g7 A= oixop gt} weld B d7E A
AAFe] L A4S e R FEAY A A
4, el g AAASH ] #AAHg B35 B
A okz] AWdAt 2@E] oA AZre AEid e
L A AALeEy FEA A&, fEAAL 2 A
A 5% 7+9) ARAE dol BRaa A3 E o] ES
ezt Gl ZAlA HHEEHA ALE ¢ glor
AR RS 7 2 G = ol e EAX] 9 AlA]
ASAE &ste] Bgint,

=
=

o
1

ME 2 Y

1. o

Ko 215 deka) 48hdel A5k 591 178 33A%Y
A 43%L ez st AAAZE ddiHe
1997 9ol FAlsta .

2. NN E

A HFL old FEA A 2AdN =Y AL
AAR Azt AMAAH (KYS, Yamakoshi SeisakushoArl
AE, 482 mmdH 74X SR AFL e 2
Am 2R 7 7k FAZE Al A4 AFA
(DOLPHIN 100A, CASAMAIE, €)= 50g @871 &
At &A= 7], FF X2 body mass index(BMI,
kg/m?)E TFotth® Impedance method®(Model GIF-
891 GIL WOO TRADING CO, 3t=)Z o]-&5}e] A==t
v} AR uekg S8R0, 7Rt 4R A st wfjET
A9l Fd geg gHol EHUE £Asy FE Ea/9H
o] 9] ¥l{waist/hip girth ratio. WHR)E #8lt.?
2 9] gobe wake HRAFUA(GSB-820, B34 AIE,
e A3t

3. EANH R 2

APWIAEL oA TR AR 255 3,
EAueA 10mle) FHAL AHIIG. JHY B9
3000rpmell A 25%:3t A4d&2este] 38 28 te,

2
[+]

O,
T

- 70Ce] PEael] BalnA 46 olgatdrt e
TEE radio immunoassay® 2R ZAHSRI, F-
Wb Ea9Te Mgl om, 4B Hitachi 7150 Au-
toanalyzerg o|-83 FAsIGT} & LT, FAAL,
ZH2HEFL ARG olgstd ELEPoR A
%}, HDL-cholesterols &= AAAE ©]€3l% chy-
lomicron, low density lipoprotein(LDL). very low de-
nsity lipoprotein(VLDL)2 A A7l & 45def 9+
high density lipoprotein(HDL)Z 4 cholesterols &
2o A8

4, FHEY

BE A¥4AE statistic analysis system(SAS) 4
22 RS o] §dle Pud FEHUAE FEATE AAA
2], E4E A% 7|, a3 AAASX 9} HARE
7yl Pearson’s correlation coefficients® st}

2o

20t 8 13

1. TN AY MATHEA

Table 1e]A9} Zre] MAFALe] FFAHL 21.7+0.
5AA R, W A% AF 242 160.54£6.1em, 51.9+
6.9kgelle™, BMIE 20.1+2.00|%ck B Axjdbue)=
25.7£3.8%¢°1R 31, A=A 13.5+3 3kgol3itt. 1F
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Table 1. Characteristics of the subjects(n=43)

Variahle Mean+5D
Age(years) 217 £ 05
Height{cm) 160.5 £ 6.1
Weighi(kg) 519 + 69
BMi(kg/m®) 20,1 + 2.0
% Body fat 257 = 3.8
Fat mass(kg) 135 £ 33
Waist(cm) 732 £ 59
Hip(cm) 89.7 + 49
WHR 0.81% 0.04
SBP(mmHg) 1282 + 94
DBP(mmHg) 879 -+ 95
Pulse rate(beats/min) 794 =114
Basal core temperature(T) 368 + 05

BM! : Body mass index
SBP : Systolic blood pressure

WHR : Waist-hip girth ratio
DBP : Diastolic blood pressure
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Table 2. Concentrations of serum insulin, glucose, and lipids in the
subjects(n=43)

Variable Mean=5D
Insulin(uU/ml) 76 £ 25
Blood glucose(mg/dl) 705 £ 112
Free fatty acid(pEg/l) 622.7 £309.6
Triglyceride(mg/dl) 819 + 284
Total cholesterol(mg/dl) 2098 £ 52.2
HDL.-cholesterol(mg/d!) 56.0 = 155
HDLC/CHOL 027+ 0.07

HDLC/CHOL : high density lipoprotein cholesterolftotal cholesterol
ratio
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Table 3. Correlation matrix between fasting insulin, glucose and
lipids of subjects(n=43)

Insulin ~ Glucose  FFA TG TC  HDLC
Glucose  —0.10
FFA -041* 0.20
TG -0.16 0.04 -0.06
TC 0.14 015 -0.79 -0.09
HDLC 012 -0.07 -0.02 0.01 0.48*
HDLC/ -0.05 -0.19 0.15 0.08 -0.44* 0.55**
CHOL

TG : Triglyceride, TC : Total cholesterol, HDLC : High density lipo-
protein cholesterol, HDLC/CHOL : High density lipoprotein chole-
sterol/total cholestero] ratio

<001 *p<0.001
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Fig. 1. The relationship between the fasting insulin and free fatty
acid in healthy young women.
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Table 4. Correlation matrix between anthropometric measurements and blood pressure(n=43)

Height Wt BMI %BF W Hip WHR SBP DBP
Wit 0.66%%+*
BMI 0.13 0,827
%BF 0.27 Q.46+ 0.41%%*
FM 0‘52*** 0‘83*)!0)(* 071 e 087****
W 0.39* 0.74%++* 0.69%**  (57*** 0.72%%%*
Hip 0.62F%%  (.04++++ 0.79%##% (.53 Q.Bgwets () 7Gresk
WHR -0.05 0.15 0.24 0.22 0.22 0.74%%%= 0.18
SBP 0.17 0.03 -0.09 0.16 0.16 0.02 -0.01 0.03
DBP 0.5 0.08 -0.01 0.16 0.16 0.14 Q.16 0.04 0.48%*
PR -0.05 -0.23 -0.29 -0.04 -0.04 -0.20 -0.18 -0.13 0.22 0.32*

Wt © Weight, BMI :

**p <0.01 *++p <{0.001 #%%p <0.0001

*n<0.05

Body mass index, %BF : Percent body fat, FM : Fat mass W : Waist circumference, WHR : Waist-hip girth ratio, SBP :
Systolic blood pressure, DBP : Diastolic blood pressure, PR : Purse rate

Table 5. Correlation coefficients between anthropometry and biochemical variablestn=43)

Insulin Glucose FFA TG TC HDLC HDLC/CHOL

Height 0.04 -0.05 -0.09 -0.13 0.07 0.05 -0.02
Weight 0.15 —-0.06 -0.22 -0.12 0.21 -0.14 -0.32%
BMIL 0.17 -0.04 -0.23 -0.05 0.23 -0.22 —0.41%*
% Body fat ~-0.09 -0.35* -0.17 -0.04 0.14 -0.12 -0.28
Fat mass 0.04 ~0.28 0.22 -0.10 0.20 -0.15 -0.35"
Waist 0.24 -Q.19 -0.19 0.03 0.13 -0.13 0.28
Hip 0.11 -0.15 -0.16 -0.15 0.22 ~0.03 0.23
WHR 0.25 -0 -0.10 0.22 0.01 -0.17 0.20
SBP . 0.02 -0.23 -0.03 -0.32% -0.21 =017 0.03
DBP - 0.06 - 0.45** -0.02 -0.28 -0.18 -0.24 -0.13
PR -0.10 -0.08 0.39~* -0.09 -0.32* -0.17 0.16

BMI : Body rmass index, WHR : Waist-hip girth ratio, SBP : Systolic blood pressure, DBP :

Diastolic blood pressure, FFA © Free fatty acid,

TG : Triglyceride, TC : Total cholesterol, HDLC : High density lipoprotein cholesteral, HDLC/CHOL : High density lipoprotein cholesterol/

total cholesterol ratio
*<0.05  **p<0.01
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