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Abstract

The purpose of this study was to investigate the correlation between serum component and immune
function in Korean female college students according to the body mass index. There were significant
increases in weight, body fat, LBM, TBW, WHR in subjects as their BMI increase(p<0.001). It was
found obese group had higher levels of serum components such as total cholesterol, LDL -cholesterol
and Cu levels than those of the normal group. There was a significant positive correlation between
HDL -cholesterol level and NK cell number(p<0.01), between A/G ratio and T lympocytes number(p<
0.05), between Cu levels and B lympocytes(p<0.01) in normal group. There was a significant positive
correlation between TG level and CD4/8 ratio(p<0.001), between globulin and IgG(p<0.001) in obese
group.
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HDL-Zd A8 & #sFS dextran sulfate-Mg” H#
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Table 1. Anthropometric measurements of subjects

Normal(n=60) Obese(n=58)

Variable Mean(SD)”  Mean(SD) Significance
Age(years) 22.22(220) 21.28( 1.90)  N.§
Height(cm) 160.95(5.42) 161.36( 515)  N.S
Weight(kg) 56.32(4.66) 68.97( 6.27) p<0.001
BMI(kg/m®>?  21.77(1.26) 26.39( 1.31) p<0.001
PIBW? 83.34(562) 112.25( 560) p<0.001
Body fat(%) 24.27(2.91) 27.17( 3.38)  p<0.001
LBM(kg)? 42.64(348) 50.10( 4.39)  p<0.001
TBW(L)® 31.16(255) 36.63( 322) p<0.001
SBP(mmHg)? 111.30(6.56) 119.19(13.19) p<0.01
DBP(mmHg)”  72.84(691) 77.85(10.34) p<0.05
WAIST(cm) 70.18(4.29) 84.33( 6.70)  p<0.001
HIP(cm) 94.01(4.33) 104.61( 668) p<0.001
WHR? 0.75(0.03)  0.81( 0.05) p<0.001
Skinfold 23.46(4.01) 3345( 501) p<0.001
thickness(mm)

USD: Standard Deviation

®BMI: Body Mass Index

®PIBW: Percentage Ideal Body Weight
“LBM: Lean Body Mass

TBW: Total Body Water

®SBP: Systolic Blood Pressure

"DBP: Diastolic Blood Pressnre
®WHR: Waist Hip Ratio

9N.S.: Not significant
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Table 2. Serum parameters of sabjects
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Normal(n=60)

Obese(n=58)

Variable I Significance
Mean(SD) Mean(SD)

Cholesterol(mg/dl) 169.78(28.14) 187.61(33.09) p<0.05
HDL-Cholesterol{mg/dl) 54.63(12.05) 54.94(10.85) NS?
LDL-Cholesterol(mg/dl) 97.21(26.80) 111.93(28.60) p<0.05
Triglyceride(mg/dl) 89.71(50.55) 103.70(65.72) N.S.
Atherogenic index 2.25( 0.93) 2.50( 0.68) N.S.
Protein(g/dl) 7.23( 0.50) 7.41( 0.38) N.S.
Albumin(g/dl) 5.04( 0.35) 5.15( 0.22) N.S.
Globulin(g/dl) 2.19( 0.32) 2.25( 0.31) N.S.
A/G ratio 2.35( 0.37) 2.33( 0.35) N.S.
Iron(ug/dl) 139.66(53.18) 136.27(38.04) N.S.
Copper(ug/dl) 104.54(17.70) 114.18(16.21) p<0.05
Zinc(pug/dl) 107.51(23.99) 105.65(14.92) N.S.

YSD: Standard Deviation, Z)N.S.Z Not significant
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A Ay7-o] 139.6ug/d12} 107 5ug/dl, Bl Shro] 136.2ug/
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Al o)z glg) o} vukito] 105.6ug/d2 A A2
107 5ug/dl® c} okl Bertrem(35)0] @A obed o of
3 o= dAEe] AR A& Fgebed A A7 80~150u
g/dlg] =&} B oA dlakate] 96%7F E3E A
otede] sFo] ¥&4E HDL-Z¥4EE, 2342
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= A Aol ZH7} 36.05%9} 6.20%-%- AR 8o vl BT
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o Ataf ol AT R} Hod AL T BrylRTE H]
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924

Table 3. Total and differential white blood cell counts of subjects

. Normal(n=60) Obese(n=58) o
Variable m Significance
Mean(SD) Mean(SD)
White blood cell( x 10%mm®) 6.63( 2.02) 812(2.05) p<0.01
Differential WBC counts
Lymphocyte( X 10%/mm®) 2.39( 0.21) 2.94(0.15) NSP?
Monocyte( X 10%/mm®) 0.41( 0.03) 0.52(0.03) N.S.
Neutrophil( X 10%mm®) 355( 0.05) 4.25(0.06) N.S.
Basophil( X 10%/mm®) 0.06( 0.00) 0.05(0.00) N.S.
Eosinophil( X 10%/mm®) 0.22( 0.24) 0.32(0.18) N.S.
Lymphocyte(%) 36.05(10.93) 36.24(7.96) N.S.
Monocyte(%) 6.20( 1.94) 6.46(1.65) N.S.
Neutrophil(%) 53.63( 2.53) 52.49(3.41) N.S.
Basophilo(%) 0.87( 057) 0.67(0.64) N.S.
Eosinophit(%6) 337(12.11) 4.06(9.04) N.S.

YSD: Standard Deviation,

“N.S.: Not significant

Table 4. T cell subsets, NK cells, B lymphocytes numbers, and Immunoglobulin G, A, M levels

. Normal (n=60) Obese (n=58) o
Variable m Significance
Mean(SD) Mean(SD)

T lymphocytes(9) 7261( 582) 70.04( 6.92) NS?
Cell T helper cell CD4(%) 4777 9.79) 45.29( 11.68) N.S.
mediated T cytotoxic CD8(%) 26.57( 9.66) 26.68( 11.90) N.S.
immunity CD4 : CD8 ratio 2.01C 0.90) 2.02( 1.34) N.S.

NK cell CD16(%) 12.25( 6.57) 17.48( 851) p<0.05

B lymphocytes(%) 14.44( 5.28) 1255( 6.92) N.S.

Humoral Ig G(mg/dl) 1608.29(237.65) 1590.91(236.84) N.S.
immunity Ig A(mg/dl) 300.95(129.10) 299.58(110.87) N.S.
Ig M(mg/dD 24351( 78.29) 231.39( 64.07) N.S.

Y3SD: Standard Deviation,

N.S.: Not significant

ojAbgle] A7FaAl A8 4 9l e} 500 cells/mm® o] 8}
2 7taED B2 3y SRS o8 g 2r} Ho)
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S5 dA e} A FF] wlEr) v«ls}ﬂl ¥
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Q18 A4 CD4 49 W47} 800~ 1200cells/mm’ i
(41), Z 5(40)8] DTl = A AFel2] 90% o] 4ol 600
cells/mm® o]4telglom 7 A T4 980 +434cells/
mm’gthw g}

A A H wbg-& viet = A A o il
B-¥EZ T+ £¥ TNEZZ5E fasEe] ] =
cytokine 5-2| ZFF¢l o] &t FX]7] WAl 2 RE A,
Al g #3te] BA% A4S AR F HE 23AA
A AZ7) 5ol FAE Bulshe Al ER2(4243) WA
A5 BYEXF(CD19)e} 1y F2E3 G, A, M9
A 27 Table 49} 7ol A A Y= F oA BYZ T
7} 2R 8k ¥ &2 AAFTo] 14.4%, vl ko] 125%
2 foHal Aol g ol skt ¥ Y F2E

|

i

ohl rlr

A G2 3F2 v)ghro] 1590.9mg/dI2 A AHE2) 1608.2
mg/diRct dgkon], W F2E Ast M9 @3S
Wl grZo] 77} 200 58me/dig} 231.39me/dIR T A4
T2 300.9mg/d19} 2435mg/dl2 T F7kell 42l
Aozt glsdch

HAuE-g3} H A Aol AFFA = Table 59 2
AT A A x4 W] THEZA(CD3)e
opul, obiwl/Z 2 B} A o] AIIA (p<0.05)E,
2] B9 A A (p<0.01) Bt} CD4/CD8L-
HDL-Z 4| ~82(p<0.05)3, NK-cell(CD16)& HDL-
Tl 28 E(p<0.01), LHul/F 283 (p<0.01)3 A2
ARPAE Bygoh AgA PEuk-g(CD19)S ¢34
APRl/Z2 BT o] A@AA (22} p<0.05)E, T+
gl o} A o] ARAA (p<0.01)E Vel HY FEE
A G A M2 25 S2 8319 A9 A#3A (p<0.001,
p<0.01, p<0.05)&, GFul/FE B z= 2o AJod
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Table 5. Correlation coefficients between T cells subsets and immunogloblin levels and serum parameters in normal

group

T cell Ty Ts Ty/Ts NKcell B cell IgG IgA IgM
Chol” N.Ss? NS NS N.S N.S NS NS NS N.S
HDL-C? NS NS NS 03757°  0.4704" NS N.S NS -0.4606™
LDL-C® N.S NS N.S NS N.S NS N.S NS NS
TG NS N.S NS N.S NS NS N.S N.S NS
AP N.S N.S N.S NS NS NS N.S NS 0.4009™
Protein NS NS N.S NS N.S NS N.S NS NS
Albumin 0.3753" NS NS NS NS -0.3863" NS NS NS
Globulin NS N.S NS NS N.S NS 06237 04018™ 03757
A/G ratio 04003 N.S N.S NS 0.4405™ -04113° -06433™ -04101" -0.3200"
Serum Cu -04335" NS NS N.S -04226"  04213" NS NS NS
Serum Fe N.S N.S N.S N.S N.S N.S N.S NS N.S
Serum Zn NS N.S NS NS NS N.S NS NS N.S

l)Cholesterol, 2)High Density Lipoprotein-Chloesterol, ¥Low Density Lipoprotein-Chloesterol, “Triglyceride

5)Atherogenic Index, INot significant
*p<0.05, **p<0.01, ***p<0.001

Table 6. Correlation coefficients between T cells subsets and immunogloblin levels and serum parameters in obese

group

T cell ’T4 Ts Ty/Ts Nk cell B cell IgG IgA IgM
Chot” N.s° N.S NS N.S 0.4033" NS NS -0.3599" NS
HDL-C? N.S N.S N.S N.S 0.3756" N.S N.S NS NS
LDL-C? N.S N.S N.S NS 0.3741" N.S N.S NS~ N.S
TGY ~0.5963"" 04808  -0.4684° 07112 NS 05741 NS NS NS
AP N.S NS N.S N.S N.S N.S NS N.S N.S
Protein N.S N.S NS N.S N.S N.S 0.5743"™ NS N.S
Albumin NS N.S N.S N.S N.S NS NS N.S N.S
Globulin  -0.3666" N.S N.S N.S N.S 0.3315" 0.6471™* N.S N.S
A/G ratio  0.3767 N.S NS N.S NS -0.3452"  -05324* NS NS
Serum Cu  N.S NS NS N.S N.S N.S NS N.S N.S
Serum Fe NS N.S N.S NS NS N.S N.S N.S N.S
Serum Zn. NS N.S N.S N.S N.S NS N.S NS NS

1)Cholesterol, 2)High Density Lipoprotein—-Chloesterol, 3 ow Density Lipoprotein-Chloesterol, 4)Triglyceride

5)Atherogenic Index, ONot significant
*p<0.05, **p<0.01, ***p<0.001
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