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ABSTRACT

The purpose of this study was to investigate the cffect of nutritional status on the cell-mediated
and humoral immunity in female college students. The nutritional status of twenty subjects
was determined by six-days food records, anthropometric measuremerits, and biochemical asses-
sments of serum nutrients. Cell-mediated and humeoral immunity of the subjects was analyzed
by in vivo and in vilro assessments.

The results were summerized as [ollows :

First, The average daily energy intake was 1437Kcal(CHO : PRO : FAT=61 : 13 : 26), which
corresponds 1o 719% of RDA. Anthropometric measurements showed that 50% of the subjects
was under-weight(BMI<20), only 5% was over-wcight(25</BMI=30), and no one was
obese. Whereas the serum zinc and vitamin A concentrations underlied the normal range,
iron nutritional status was relatively poor, showing 55% of the subjects was in the range of
iron depletion from the measurement of serum ferritin concentration.

Secondly, the total and differential WBC counts and the delayed cutaneous hypersensitivity
(DCH) response of the subjects were normal. However, 15% of subjects failed to produce
interleukin-2 against Con-A stimulation within 24 hours. B lymphocyte counts and immunoglo-
bulin G, A, M levels werc normal except 20% of the subjects showed low Ig A concentration.

Finally, there were negative correlations between dictary fat intake and the number of positive
responses in DCH. There were positive correlations between serum total protein level and
T lymphocytes(CD4 and CD8), NK-cclls, and total lymphocytes, Scrum zinc concentration
was also positively related with the number of positive responses of DCH.
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From the results, it could be concluded that the nutritional and immune status of the subjects

were within normal range, and the nutritional status of serum protein and zinc may affect

the cell-mediated immunity in human subjects.
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Table 1. Anthropometric measurements of subjects

Meanz 5.D. Range
Age(years) 208£ 1.0 19.0— 22.0
Height(cm) 159.7£ 4.8 150.5—167.6
Weight(kg) 52.9+6.9 444— 673
Triceps skinfold(mm) 24.7+3.2 18.0— 31.0
Armm drcumlference(an)  24.8+24  21.0— 285
BMI(Kg/m®)® 20.7+23 17.0— 252
AMC(cm)? 17.04 1.5  14.9— 19.7

a) BM](Body Mass Index)
=Weight(kg) /[Height(m)]?

h) AMC(Arm Muscle Circumference)
=arm circumference(cm) —3.14
Xtriceps skinfold thickness(cm)

Table 2. Mean dally nutnents intake® from six-clays
dietary food records of subjects(N=_20)

Meanz 5.D. Range

Energy(Kcal/day) 1437.0% 367.9 772.9—2213.0

(Keal/Kg BW.) 275+ 76  144— 409
Protein(g/day) 46.6t 11.6 29.1— 67.1
Fat(g/day) 415+ 170  19.0— 900
Carbohydrate(g/day) 21974 50.0 118.2— 800.9
Vitamin A(R.E./day) 514+ 242 18.0— 114.8
(retinol)
Tron(mg/day) 8.5t 28 47— 131

a) Estimated from food compositon table®
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Table 3. Nutritional status of serum protein, zing and vitamin A

Nutritional Starus

Meant 8.D. Normal -
Overload Normal Deficient
(N=20) values®

Serum protein
Total protein(g/dL) 741 04 6.0—8.0 o( 0¥ 20(100) 0(0)
Albumin(g/dL) 59+ 04 3.5—55 2(10) 18( 90) 0(0)
Globulin(g/dL) 2.2% 04 1.5—3.0 0( 0) 19 95) 1(5)
Serum  zinc{pg/dL) 102.5% 28.3 75140 1( 5) 19( 95) 0(0)
Serum vitamin Apg/dl)®  36.9+12.7 20— 80 0( 0) 19(100) 0(0)

a) Pressman and Adams, Clinical assessment of numitional status, a working anual, Williams & Wilkins(27d

ed.), 1990
b) number of study subjects(percentage)
<) N=19
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Table 4. Red blood cell profiles and ron nutritional status of subjects(N=20)

Nutritional Status

Mean=; 5.D. Normal
Iron
values® Normal Subnormal
overload

Red blood cell profiles

Hemoglobin(g/dL) 18.2% 0.7 12— 15 o( g)¥ 20(100) 0( 0)
Hematocrit( % ) 404+ 2.1 37— 47 o 0) 19( 95) 1( 5
Erythrocyte(X 10%/mm®) 46+ 03 49— 54 o( 0) 17( 85) 3(15)
MCV(fL)< 88.8+ 4.6 80— 94 2(10) 17( 85) 1( 5)
MCH(pg)?® 29.04 1.9 26— 32 o 0) 19( 95) 1( 5)
MCHC(g/dL)® 327+ 0.9 32— 36 o( 0) 19( 95) 10 5)
Iron nutritional status

Serum Fe(ug/dL) 120.7+ 154 116—175" 0 0) 13( 65) 7(35)
Serum ferritin{pg/L) 18.8% 9.7 20—35002 ol 9( 45) 11(55)

a) Pressman and Adams, Clinical asscssment of nutritional starus, a working manual, Williams & Wilkins(2nd
ed.), 1990

b) number of swudy subjects(percentage)

¢) Mean corpuscular volume

d) Mean corpuscular hemoglobin

€) Mean corpuscular hemoglobin concentration

{} Gibson, Principles of nurriional assessment, Oxford University Press, 1990

g) Normal values used by Soonchunhyang Medical College, Clinical laboratory

Table 5. White blood cell and differential WBC courts of subjects(N=20)

Mcan# 5.1 Normj)l ~>Normal Nonnal < Normal
valucs

Total white blood cell 7$65.0£1720.0  4000—10800 1( 5 19C 95) o( 0)
(/mm®)
Differential WBC counts
Lymphocyte(/mm?) 2388.0+ 753.9 820—5519 o( 0) 20(100) o( 0)
Monocyte(/mm?) 287.1% 107.5 68~ 1004 o( 0) 20(100) 0( 0)
Eosinophil(/mm?®) 129.2+ 1514 0—1080 0 0) 20(100) o( 0)
Basophil(/mm?) 204+ 183 0— 432 o( 0) 20(100) o 0
Neuwophil(/mm?) 4538.0+ 15120  1688—8122 1( 5) 19( 95) o( 0
Percentage WBC
Lymphocyte( %) 330+ 94 20.5—~51.1 o( 0 18( 90) 2(10)
Monocyte( % ) 3.9+ 1.1 1.7~ 9.3 o( 0) 20(100) 0( 0)
Eosinophil(%) 19+ 2§ 0—10 1 5) 19C 95) 0 0)
Basophil( %) 03+ 03 0—4 o 0) 20(100) o 0)
Neutrophil( % ) 60.6+ 104  422-752 2(10) 18( 90) 0( 0)

a) Normal values of Soonchunhyang Medical College
b) number of study subjects(percentage)
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Table 6, Various factors involved in cell-mediated im-

munity of subjects(T cell subsets, NK cells,
DCH, and IL-2 production)

Meanz $.D. Range
T lymphocytes(/mm®) 15750 515.3 818.7—2407.0
(%) 66.0+ 7.7 47.0— 796
Lymphocytes
CD4(/mm?) 804.7+ 245.6 $19.2—1179.0
(%) 34.85% 6.7 20.8— 46.9
Lymphocytes
CD8(/mm?) 730.6+ 272.5 279.6—1220.0
(%) 304+ 47 22.5— 385
CD : CD8 ratio 12+ 04 06— 21
Natural
Killer-cell (/mm®) 428.0+ 219.6 179.6— 941.7
(%) 177 64 101— 345
DCHP
Number of positive 26 1.2 1.0— 4.0
I‘CSPOHSES o seven
antigens
Score(mm)C) 121 7.0 4.0— 295

Cytokine production

Interleukin-2 Cunit/ml) 38+ 85 0.0— 36.3
a) Values are meanz S.D. of 20 subjects

b) Delayed cutancous hypersensitivity

¢) Sum of indurations for positive responses

(n=20)

No. of subjects

o i A P yf —
5 10 18 35 40

IL-2 concentration{unit/m!)

Fig. 1. IL-2 producton by PBMC in the presence of
Con-A for 24 hours.
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Table 7. Delayed cutaneous hypersensitivity responses and comparnsons with other study

(n=20)2 (n=14)W (n=21)°
Percent of Mean Percent of Mean Percent of Mcan

positive diameter positive diameter positive diarneter

response (mm) response (mm) response (mm)
Tetanus 50 3.8 7 2.0 24 2.1
Diphtheria 45 8.9 29 6.0 43 3.7
Streptococcus 30 3.4 0 0.0 33 2.6
Tuberculin 90 7.0 64 4.6 95 4.6
Glycerine 0 0.0 7 5.0 5 2.0
Candida 20 5.8 14 5.0 62 8.3
Trichophyton 0 0.0 7 5.0 29 5.4
Proteus 30 2.7 0 0.0 29 2.5
a) Data of the present study
b) Clinical data of Soonchunhyang Medical Gollege(female, mean age=359.6)'%
¢) Clinical data of Soonchunhyang Medical College(male, mean age=28.5)1%
Table 8. B lymphocyte and immunoglobulin G, A, M levels of subjects(N=20)

Mean® $.D. Normal value “»Normal Normal < Normal
B lymphocye(/mm?®) 261.4:£ 105.7 N/A N/A N/A N/A
(%) 109+ 27

Immunoglobulin G{mg/dL) 1656+ 526.8 §02—1760  9(45)" 11(55) 0 0)
Immunoglobulin A(mg/dL) 195.7+ 98.4 0%~ 445 o 0) 16(80) 4(20)
Immunoglobulin M(mg/dL) 240.8+ 52.0 65— 280  9(43) 11(55) o 0)

a) Number of subjects(percentage)
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Table 9. Correlations between mean daily nutrients intake and immunological status

. Vitamin A
Energy  Carbohydrate  Protein Fat ) Fe
(retinol)
Total WBC cournt 0.227 0.095 0.409 0.320 0.395 0.294
Differential WBC counts
Lymphocyte —0.069 —0.027 —0.051 —0.107 0.007 0.146
Monocyte 0.231 0.078 0.376 0.350 0.323 0.272
Eosinophil —0.080 —0.056 —0.280 —0.017 —0.159 —0.019
Basophil —0.413 —0.404 —0.443 —0.358 —0.331 —0.174
Neutrophil 0.291 0.129 0.500% 0.400 0.434 0.252
Cell-mediated
immunity
T lymphocyte —0.327 —0.251 —0275  —0385 0.055 —0.199
Lymphocyte CD4 —0.882 —0.217 ~0.297  —0.428 0.052 —0.090
Lymphocyte CD8 —0.501 —0.270 —0.175 —0.330 0.055 —0.205
CD4 I CD8 ratio 0.077 0.220 —0.119 —0.031 0.075 0.118
Natural killer —0.0005 0.061 0.201 0.099 0.131 0.292
cell(NK cell)
Number of positive —0.340 —0.140 —0.291 —0.489" —0.195 —0.337
TESPONSES tO Sseven
antigens
DCH score® —0.463" —0.297 —0.552%  —0.536" —0.421 —0.269
Interleukin-2 —0.149 —0.099 —0.208 ~0.207 0.32% —0.290
Humoral immunity
B lymphocyte —0.041 0.031 0.040  —0.150 0.076 0.134
Immunoglobulin G —0.152 —0.130 —0.365 —0.088 0.052 0.019
Immunoglobulin A —0.342 —0.136 —0.4957 —0.224 —0.305 —0.330
Immunoglobulin M —0.205 —0.233 —0.211 —0.109 0.190 —0.063
a) Sum of induration for positive responses in delayed cutaneous hypersensitivity

*p<C0.05
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Table 10. Correlations between serum vitarmin A, iron, zing, ferntin, total protein, and globulin and immunclog-

cal status
Serum Scrum Serum Serum Serum Serum

vitamin A iron zinc {erridn total globulin

(retinol) protein
Total WBC count —0.346 —0.115 —0.115 0.106 —0.092 0.316
Differental WBC counts
Lymphocyte —0.088  —0271  —0.173 0.029 0.459" 0.203
Monocyle —0.154 —0.125 —0.019 0.500 0.084 0.259
Eosinophil —0.1534 —0.087 - 0.385 —0.129 —0.345 —0.852
Basophil 0.058 —0.469" —0.262 —0.110 0.379 —0.053
Neutrophil —0.534 0.028 0.004 0.093 —0.307 0.271
Cell-mediated
Immunity
T lymphocyte 0.201 —0.428 0.063 0.012 0.626™+ 0.274
Lymphocyte CD4 0.534 —0.4957 0.00% 0.002 0.606"* 0.357
Lymphocyte CD$ 0.050 —0.417 0.108 0.065 0.597%" 0.280
CD4 ! CD8 ratio 0.272 0.018 —0.096 —0.016 —0.292 0.100
Nawral killer cell —0.029 —0.043 0.197 0.159 0.468™ 0.260
Number of positve —0.158 —0.163 0.6367%  —0.209 0.257 0.535"%

responses 0 seven
antigens

DCH score? —0.250 —0.259 0.299 —0.022 0.460* 0.350
Interleukjn-2 0.306 —0.187 —0.227 0.154 0.147 0.015
Humoral immunity
B lymphocyte —0.099 0.397 0.057 —0.111 0.411 0.262
Immunoglobulin G —0.126 —0.518" —0.346 0.268 0.241 0.327
Immunoglobulin A —0.377 —0.074 —0.261 0.189 0.353 0.216
Immunoglobulin M 0.018 —0.247 -0.123 0.285 0.205 0413

a) Sum of induration for
*p<0.05 *#p<0.01
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