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Nutritional Status and Indicators of Immune Function of Elderly

Residing in Low Income Urban Area

Sook Mee Son,' Hye Young Yoon*

Department of Food Science and Nutrition, The Catholic University of Korea, Pucheon, Korea
Department of Food and Nutrition,* Sookmyung Women's University, Seoul, Korea

ABSTRACT

This study was conducted to assess the nutritional status of the elderly from low income
areas and its relationship with the indices of immunity. Ninety nine(male : 28, female : 71)
healthy, subjects aged over 65 years staying in homes in Seoul were assessed with regard to
their dietary intake and biochemical measurements. Their mean daily energy intakes were
1256kcal and 1091keal for males and females respectively.

Mean serum IgG were 2356mg/dl in men and 2161mg/dl for women, higher than the
normal range. Mean serum C; were 120.9mg/dl and 130.6mg/dl for males and females
respectively and mean C,; were 30.6mg/dl and 31.9mg/dl. The mean C; and C, were within
the normal range and the proportion of subjects whose C; and C, were at a higher level than
the upper limit were 15.4% and 16.3% respectively.

Complement C; showed significant correlation with serum  albumin(p <0.01), serum
cholesterol(p <0.001), serum TG(p<0.05), LDL-C(p<0.001), VLDL-C(p<0.05), serum
copper(p<0.05) and serum Ca(p <0.01). (Korean J Community Nutrition 2(4) : 547~555, 1997)

KEY WORDS : elderly - nutritional status - indices of immunity - IgG - C;, C,.

N = o) Aol Yolur] Aeh(1F3] - A5} 1988).

MAurs-e AEFA AELS W zUgA)
veb =915 A AUAMAY] Aol mek 4 2 wH) Aol @ QA4 AT, 7 AES

<2

P28 S/ o (FEE] 1994) oM EAl A o]HQl yeHd 5o Ay S E3eHE Ao A
£5% =059 45 RDA9] % 61~65%2] olUAE  F3eizl v 2 JEart BAske dAEE
AHsL ol @ Ade RDAS 4~67%7H8 st & Z83 Wor)5-& At (A1EA] 1990).
31 3lel(£50] 5 1996) @A - oA B Z(PEM)C] U] JEH FollA] PEMOY g Sz}, &
FeEn. =dldle @RAFe FAad vlEe] dF o NAY, AR old 7o 2o vE zrjde w
AR €50 422743 A/ % RAA 2 431 OTweol S FE AoR deidn

A3 032)650-3318. H2) 032)341-9798 PEMAIS] & AMHET AW ER-82 HY7)%52] A
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slo| ] H|ZHE kD g A 2lom (Brow 1990) PEM<S
74 o boleAAM ot At AAEYa B
HAHChandra 1979). §17tel 9lo] & A Fa~
#FA&e] S7M9 dHEo] Yo 2 2
el S Fe 2olE 43T FE Sl AR
A ] HtgEe]l AAHEkn B s rHGersh-
win % 1985).

%—i‘d«] Aol BE7]ee MA= B AR A
ghel = Aot gt dol2e|gte] A4y NS vt
A3 e oldolEL Aok 229t subcutaneous
delayed hypersensitivity?} Z4glov d3ot 4
2] Immunoglobulin A(IgA) ¥5& A4dolictta B
158l (MaCDougall 5 1975) FlAMe] HE
AL cell-mediated immunity®] A&Hs 74 $ort
(Kochanowski, Sherman 1982) 2¥-3ujE-g-2
33 W r]5g Holmairt.

=Rl glojAe] Hi P& MAFEH vlEo 9

ko] Aol gt FaiE 9l AF Ao Qg A
Al o2 delA UrHGibson 1990).
2 3H1988) = AHAe] 14 e Rl
A AFGF e &0z QI8 w119 5.0~33.3%71 &
AR WEe] 7S 7L Ava RasEin
TS £(1996) BA AAES =018 A AR
Fordeel #E doXE R dygdgn Pl el
16~18%, o1&xl91e] 20~25%7F H1d & Hejtty ¥
kG =

ofdel 7§ ARAle AAR K] A|AH ®Av|E
o] Atz Q% o] Frigivtn B om(San-
stead 5 1982) P=9] 60410173 =915 A5 oF 14.
%7} Frgoldo] Topg/dl Bt Wsktkn B mEYlrt
(Bogden & 1987).

SeuEl AASE dximle] AS- ool 70
pg/dl mehE Kol k0lo] 26.3%%.on, A= 34.5
%EA oldel Ayo] oilEE XI5 HlEo] %
Fof| 27 WA= oy oAxs) WAt

w=Rle] 21.1%. Haherle] 29.1%7F dAgotde] A}
=Hol AATHEST] T 1996).

Tele] dfe "AAA Y At 7pH et st
(Koller % 1987) 12l¢] Wl lo]A &3t 58t
Sgke o AR gsirh SElvhal w9le) A AT
2] T0pg/dl ©13k8 B]l =5lo] ¥, W A4 15.8%. 7.
3%2A olAAFY SR wWgtort A weelo]

HETTS

O

e

ouq :L/\h‘s

Fe ARl S HelFa ArkES]  1996).
ol o] el WelsleTt Ble] ot
$eUe 4255 =Q5S o & JPst

7)o B AR 3 Aol
SRR B APAE BA A2S30| AFshe
APRERE ARRIES UgoE BNa oy
5 5 243

B, A EdE, 571 SFEE. 1Yo
3

1. ZYOY 2 M

MG FMRFol| ATl 2018 FA IR
E] AgR sz Ao REE v 65404
=9l 999 (At 28, oA}k T1H)& ddeg dla
ZAM 7= 19951 8ol 3iet.

ol 01:/\]———0] 9]

3% g9 7S Sl
wHEen )19 v, 7R 48
£F 58 2AEI5L 11 AFE Table 19 A8
ZFS Wrlelr] S8l 24r1%F B4 glo]
< gygsigon x99 719& w719l A
7FE5ol v vy —rx}«] EE Uit

il D{Ho
x
j)_l,
0

ol ZNE] BE AFPANRE A 4R AYR HFR
2550 oA é}a“%i codeH 2 Z computerel] YHA|
A Gt AT S8 A6 Y T

Table 1. General characteristics of the elderly N(%)

Characteristics Male Female Total

Age(Yr)
65-74 14(50) 39(55) 53(54)
>75 14(50) 32(45) 46(46)
Family size(No)
1-2 21(75) 41(58) 62(63)
3-5 6(21) 24(34) 30030
>6 1( 4) 6( 8) 7( 7)
Household income(thousand won/month)
<100 13(46) 24(34) 37(37)
110 - 200 (36) 26(37) 36(36)
210 - 300 3011 16(23) 19(19)
>310 2(7) 5( 7) 707)
Pocket money(thousand won/month)
<20 24(86) 66(93) 90(91)
21-30 311) 4( 6) 7(7)
=31 (4 MmN 2(2)




QFA @RI Fote] 1995)0] TG W &L T}
of BRYUYL AAGl FEWHE DA

o2 ofw

A=

g7 oA 3¢ FHRSE biuretd (Doum-
as 1975) 0.8 EA LT AL BCGH (Wolf 1972)
o7 Z23%c} Serum immunoglobulin G{IgG)2]
7% antigen-antibody reaction®] ¢z2l& o] &8sk
nephelometry'd2] 2.2 54 5 2 27 (Behring neph-
rometer. BN-100 1993). complement 3 (C3)¢} co-
mplement 4(C4)% nephclometry*®4](Lizana and
Hellsingk 1974)2.& &A= Ak Kallestad QM-300
1993).

% ZY 28 SRAGE ahgos SAHEUN
(Bucono, David 1973) HDL-&#] 28 & (HDL-C)<&
Dextran - sulfate-Mgclo(Bauer 1974)H2.2 743}
At

LDL-28~HS(LDL-C)3% VLDL-ZdxHE
(VLDL-O)& thg3 2& wyoz 13 tHFried-
wald & 1972).

LDL-C=% Z# 2% - (HDL-C+34A1"%/5)
VLDL-C=1/5x%/4A¢

ol z0] Hb, Het, MCH, MCHC & g A%
2847 (Syemex E2500. Japan)& AHE-ste] £
¥23a RBC counte electronic counter(Coulter
STKS, U.S.A) & &% =AU}

AT oA S A F ferrozines A8
= ¥ (Tietz 1986)2& AA 4 =1 TIBCE 84
MZS jron standard® incubateAlZ] ths A AR
3 Zre- dhion ZHEQITE LS FHS G
k2] o-cresolphthalein complex(OCPC)& AH&-3td
vl (Bauer 1974) 2.8 23310 Ao, 72
E d83S 843 02 AAS(Atomic Absorption Sp-
ectrophotometer, Schimadzu Co. Model 646)& A}
fopod A=Yt

4. WA=

2 AT BE 2AEYNE HU+EFEAE BA
sl Wity folak AEFL a=0.05
testoll 2l8) o] Fojxl o WMztel A4BHA = pear-
sonAlFE o] &3ttt

tlo]E} 842 Statistical Analysis System(SAS)
program package® A8t}

2

»0
=l
fut

1. ZNTY ALY AN E40 FF2 YT

AEEEE 65~T4H7F SEAe] 54%E 53l
ACFAF 50%. AAF 55%) ThAlol g AAe] 46% =
A 65~ 744 A E-Z R} o Wkth(Table 1).

SAVNESE 1~290] 63% R 7P ol BE B
w91EA AFshs 7ol Bker 6ol Afw
1% 7} @Skt

o Bt A5 208 o]kt A 9] 73%elUaL &
= Y ovslolslrt 1% EA A =REY AATFE
& EAHAPAR (Fed B 1994)0 = nAR] s}
e o

At 1Y AR 2 Frlel ] 29 65~744]
o] 1192+361keal. 75401 4wke] 1292+ 344kcal.
o291 AF Zh2F 11154348, 1054+335keal &
A voloff a}2 o] FH Tl FfAE gl ot
A0l AAe] B2 1256+336kcal A dRegle]
1091+338kcal2t} 28l & WAE 43 3tn
UATHTable 2).

MR A e 7ol (1986), ©|H2 £(1986). A
Zo| - A EH1988) So] HES w15 oA A
@Rt} yeton) RDAS 59.6~71.8%% A3 sin
At

Bt A FE dxxele] 75 41.1£17.9g,
aZ}u-9) 34.0+15.7ge 2 AR 55 5~66.6%%
AHEst AUt DEdH Fe e Fgad vs Al
o o} 65~T744 ARR=lel 7S RDAS] 38.3%%
A e 9ol =218 o 53] R fAlE B2
g el AdF) 7 arEt

olatoll . A& #o] RDAQ] 50% nluto]d o ka
E 75Mle)d ErleRl ol L, HE VER A
2 B Zeplelgl o 65~T44 &2 754014 oz}l

¢
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Table 2. Mean daily nutrient intake according to age

Male(N=21) Female(N=71)
65-74 RDA >75 RDA Total 65-74 RDA >75 RDA Total
{yn) (%) (yn) (%) (N=21) {yn (%) {yr) (%) (N=71)

Energy(kcal) 1192+361" 596 12924344 71.8 1256+336 1115+348" 65.6 1054+335 659 1091+338%
Protein(g) 46.6+21.8 66.6 395+169 564 41.1+179 345+158 575 333+16.4 555 34.0+157
Fat(g) 19.6+12.2 1444131 15.6+12.5 1331101 14.4+9.5 13.7+£9.6
Calcium(mg) 277.0+70.4  39.6 285911043 408 28241913 268.1+£108.7 383 280.4+119.5 40.0 2745+111.1
Iron(mg) 69+2.6 575 54421 450 58+23 59432 49.2 58+46 483 58+38
Vit A(pgRE) 148.3+100.5 21.1 14274873 204 143.6+879 208.3+135.9 29.8 186.5+126 26.6 200.7+129.2
Thiamin{mg) 077068 77.0 0.56+0.21 560 0614039 0571039 439 0494029 49.0 0.54+0.34
Riboflavin(mg) 0.75+0.32 625 050+0.19*" 41.7 057+025 058+0.38 483 055+0.28 458 0.57+0.33
Niacin(mg) 9.2+5.3 708 8.5%54 654 86+5.1 76%438 58.5 77+54 592 77449
Ascorbic acid(mg) 40.6+21.0 738 351+£245 638 365+225 383+246 696 3431199 623 37.5+230
Crude fiber(g) 4.0+0.8 3.7+1.4 3.8+1.2 4.2+23 3.6+1.6 4.0+2.0
Protein(%Energy) 15.6% 12.2% 13.1 12.4% 12.6% 125
Fat{%Energy) 14.8% 10.0% 1A 10.7% 12.3% 1.3
Carbohydrate(%Energy) 69.6% 77.8% 75.8 76.9% 75.1% 76.2

1) Mean+SD

2) Values with different superscript are significantly different at 0.=0.05 by student t-test

3) *p<0.05 between defferent age group

TN U, B, Ve A, Eobyl, ol neh e
RE 9o] ofrhetle] glo] HAREE wolt
sk

204+¢lo] o}i"i O‘Wo}ﬂ‘zoﬂ 7‘]%‘—:6} =2 J*E]H]
Betoz Q)s) Aol Faahal Aoz Yriech
g S7Pt Agshe Raeprt AdEda s BE

$olX AHAHS underestimatesiA] Hag-g
7].‘—/\45 glom AfE £2g wrlal o} w9l
9] 71918 Asto = fle] e Ao R B}

1r ooz

l°—\1.

mln

2. Hu™ O

FAEH 53] PEMAIY & AMYET A3E 48
& Wer)5e] AslolA] vlEdkn de A0 Brow
1990).

PEME 712 of@lo|Bol AN lubsairt 4459l
on BAXo|A dIE Fio] HAEdTn Rasd
tHChandra 1979). PEMell whhr vehh= WA &
o] o] PEMe] A xo] we} vac}, 43 PEMS]
A Axgdde] st & s ¥oey comple-
g &S Wrom (Sirisinka 1973) %4

olofA| B

ment system%®=

Table 3. Mean values of protein status, IgG and com-

plements

Parameters Male(N=28) Female(N=70)
Total protein(g/dl) 74+ 04" 7.3+ 05
Albumin(g/d!) 41+ 03 42+ 0.2
1gG(mg/dl) 2356.7+636.2 2161.5+480.0
C’(mg/d) 1209+ 229 130.6+ 21.8
Ci(mg/dl) 306+ 6.6 319+ 7.4
WBC(10"/mm’) 69+ 1.8 7.5+ 2.0
1) Mean+SD

v Fagte] dEHxAAME Cot secretory 1gA2]
Freb Aadivhiste] (Chandra 1981) #Age] <
FZoll M e W7 5o] &S & 4= qloh

B AFolME et 4 & deidn gahle Jy
wRle] A Zhzt 7.4g/dl, 4.1g/dl, AR AS
7.3g/dl. 4.3g/d1E Bo] FHAdlel 2115 (Table
3) €4 & dude) A% 6.4g/dlo)stE Kol w9l
o] 4.2%. A AF-72] 739 3.4g/d] ©|81E Hol& =
Qle] 3.6%=A B ehgict,

BEEH 1gGel A5 d =2lol o] zH 2356.
Tmg/dl, 2161.5mg/dlE4] Tietz(1986)7F AAIE A
2 91 (600~1560mg/dD Ert =9ke ™ 1560mg/dl
o4& Bl wQlo] thR-F-o)AtH(Table 4).

C:% C8] 3% PEMSY okl zoln F30] 7+



Table 4. Distribution of IgG

&57 - &9 - 551

Table 6. Distribution of C,

1gG Meal Female Total C, Male Female Total

{mg/d)) N (%) N (%) (%) (mg/dl) N(%) N(%) N(%})
<1500 ( 10.5) 2( 3.5) 40 5.3) <10 o 0) o 0) o 0)
1501 -- 2000 4( 21.1) 23( 40.49) 27( 35.5) 11-20 1( 5.9 5 7.9) 6( 7.5)
2001 - 2500 7( 36.9) 20( 35.1) 27( 35.5) 21~ 25 4( 23.5) 9( 14.3) 13( 16.3)
2501 - 3000 3( 15.8) 8( 14.0) 11( 14.5) 26 -30 4( 23.5) 18( 28.5) 22( 27.5)
>3000 3(15.8) 4( 7.0 7( 9.2) 31-35 4( 23.5) 12( 19.1) 16( 20.0)
Total  N(%) 19(100.0) 57(100.0) 76(100.0) 3640 2( 11.8) 8( 12.7) 10( 12.5)
. 41 -45 2( 11.8) 7¢11.1) 9 11.3)
2ol 42tge] AstErn wadgen(Chandra 1 S i
1980 : Munson 5 1974). G, ZAel= 2451t Total N(%) 17(100.0) 63(100.0) 80(100.0)

marginal malnutritiondld = ZA2Edn HuE]
t}H(Chandra 1981).

E =idAE o 72 B4 70~150mg/
AlA-2tiE 9 19949 low limits! 70mg/dl ©]3+&
Hols 5918 giglem dAs-Qlo 734 120.9+22.9
mg/dl, Ax=1e) A9 130.6+21.8mg/dI=A Bt
A7F el £33z €39 high limitgl 150mg/
dl 0] Bl x%l0] 15.4%AHTable 5).

4’] o‘T‘O“E ;S] %’%’4-94 low limit?l 10mg/d1°]
32 Hel x2lo] glglen Hixe dy 247 30.6+
6.6mg/dl, 31.9+7.4mg/dlE2A AHHN UAL,
C,4 high limitQ! 40mg/dlel’dE Bl w=Qlo] HA
9] 16.3% %} Table 6).

WBCS Z-felx= oJzte] 4.3%%k] WBCE low
limit?] 4.2X 107/ mm*E B3 tlFo] x| & B
gt

A IgGe A d F 835t 7P 51 A
A Mmoo A5 B3 (Jawetz 5 1980) A
T d4EE AT osia] AgEHE HozA
o] {22 o]x}-2-F(secondary response)ol2til 2
STHEEA 1990).

Table 5. Distribution of C;

C, Male Female Total
(mg/dl) N(%) (%) N(%)
<90 o 0) i 1.6) ( 1.3
91-110 7( 41.2) 9( 14.8) 16( 20.5)
111-130 5( 29.4) 27( 44.3) 32( 41.0)
131150 3(17.7) 14( 23.0) 17( 21.8)
151-170 1( 59 7( 11, ‘3) 8( 10.3)
>171 1( 5.9 3 4.9 4( 5.1)
Total N{%) 17(100.1) 61(100.1) 78(100.0)

PEMgHAe] QlojA] whalghelel igh abA] A4ke] A
Bt FE5] YEH Ao AL FF/ wet 1 A}
9] ko] thzA vehdth §F o] %ol duld Ay
2g F FHoAA ddET Eadl g [gGALE A
e ot IgMe] Ak AstEA ket By
o™ (Price. Bell 1977) Chandra(1975)= kwash-
iorkor A€ol E F #de] B AF 1gG 52 23]
Eohttn Basted JoFEEel ofdo|x s wo
A [gGE FAH R FAl# F& Yepdc

B A A e =918 A 43 Ho] RDAY
55.3~66.6%% skort A albuminelyt total
protein®] A3sl7} doluhA] gstem BadA [gGel
FEe AN EY 2da HHEA C,, Cx A3
%’4°ﬂ AE RO Hol HHY W] He JFPuta]

= Ao Jepon e&le B w9le] Af 3e
‘5% PAEAE wrgol(EsT] 5 1997) FAE

ol go R F/hE AR Helr)

jQu“ &0

3. BEASRE W AR T ALY

Yol 5o R FeaslE, 42 HDL-C,
VLDL-C, LDL-C®| &% Table 7?4 i3

HiwQlEe] Ha I 2HES 47t 166.3+
25.5mg/dl, 202.2+35.4mg/dlEM A=l 5] Ha
A 2 26 Eo) FolsHA ®¥her LDL-C2| 49l
< 9y 7Hz} 106.8+23.5mg/dl. 132.8432.9mg/d12
A ozpegle] folahAl w3t

upeb AAR=QlEe] AL 23y ] FHiHE
o] 2 AL LDL-C7l $71dE]] ZHed Holm,
LDL-C2] 7% cutoff point! 165mg/dl ©]4d2] A3
& HAE A gorert HDL-CO 7% 9yl zh2t 9
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Table 7. Serum parameters related to lipid status

Parameters Male(N=28)  Female(N=70)
Serum cholesterolimg/dl) 166.3425.5" 202.2 4 35.44***
TG(mg/dl) 118.8+61.1 148.6+75.8
HDL-C(mg/dl) 358+11.1  39.8%+10.1
VLDL-C(mg/dI) 238+122 29.7+£15.2
LDL-C(mg/dl) 106.8+23.5 132.8+32.9**
1) Mean£SD  ***p <0.001

7ol 35.8+11.1mg/dl, 39.8+10.1mg/d1ZA cutoff
point$! 45mg/dIEt} A yebt HDL-Ceo] 45mg/
dl ©]3}) w=Qle] |l 70.8%. oA} 71.2% 34 thE
A skl Hlgl BHEH g are] U Table 10).
C8l 4% A2 E(p <0.00D. TGp <0.
05). LDL-C(p <0.001). VLDL-C(p <0.05) 53} +
ojAe) ARAAE By C5 BF 29282 (p <0.
01), LDL-C(p <0.01)57 #34 JHTHAE Hof
ol AR F 9} =L A7) 18-S B Fn
dyk o g Wl oz gate] wA = g
ol A A1E A= F Fisher 5(1972)-2 1AW
ol& AM&H A7t 7k virus Zgell B sk v
o W e Ve 2n AMYEE gor o
7] W75 EA4de] ViR "k B aE o)
Zejy B dfoX s g4 AWE Jehlle o A
EE Cy G Bol F93 H 9 JaaAE Bye
ol ¥ dyolAM TEE Ha ¥H ZulzEH By
LDL-Ce] cutoffeldlel] IR0 B& cutoffe] &te] =5
oM o3E AW RBI} 5 AMHAFE 2
complement#ts VPR Aoz AJztE )

=,
=
A

=

[‘

4. HE, o9, 72, I8 5 YNE L A
SERRRY
duimelel] 9o Bt HRFER ge 47 13.9+

FH

Table 8. Correlation matrix between biochemical parameters

Table 9. Mean serum parameters related to iron status

Parameters Male(N=28)  Female(N=70)
RBC(10%/mm’) 44+ 04" 42+ 0.4*
Hemoglobin(g/dl) 139+ 1.0 131+ 3.7
Hematocrit(%) 416+ 2.6 38.5E& 3.3x**
MCv(l) 9434+ 43 93.1+ 4.8
MCH(pg) 314+ 20 30.74 2.1
MCHC(g/dl) 333+ 1.1 33.0% 14
Serum iron(pg/dl) 80.3+39.0 75.0+31.5
TIBC(pg/dl) 3039+ 1.8 327.2+721
Transferrin saturation(%) 29.6+13.8 24.8+10.0
1) Mean+SD  *p<0.05 ***p<0.001

Table 10. Proportion of subjects under the reference

value (%)
Parameters Male(N=28) Female(N=70)
Hemoglobin(g/dl) <13 250 <12 219
Hct(%) <40 292 <35 8.2
Serum iron(pg/dl) <50 29.2 <50 151
Serum zinc(pg/dh) <70 0 <70 8.2
Serum copper(pg/dly <70 8.3 <70 1.4
HDL-C(mg/dl) <45 70.8 <45 712

1.0g/dl, 13.1+£3.7¢/d124 WHO(1972)2] W3
71220421 13g/dl. AAF 12g/dDel PEs e Hge
Qlo] A} 25.0%. <&} 21.9% =24 FAFe] ulgo] ¢
=90t

ol 1™l AN A 5(1996)e A+AT
of vlall @} jl8wglo] o Z7HE Aolw of el
Aol Hlszete] ofdx Adare] wRlo] HiFel s
HolF=eHTable 10).

Hit dnEAEX ] F$ a9l 41.6%, ox}
=91 38.5% 2 AU (dA 42~52%, AR 37~
47%)(WHO 1972)¢l) ¥]al drbegle Yiskn of by

p:;’::i'n Albumin  1gG C C.  Cholesterol TG~ HDL-C LDL-C VLDLC
Albumin 0.53%**
IgG 0.45% 0.1
c’ 0.22 0.41* - 0.06
C. 009 048  -008 059
Cholesterol ~ 0.11 031% -013 049" 038"
G 0265  037* 014  026*  0.09 017
HDL-C 006 003 010 003 002 0.471%%  — 0.39%*
DL - C 0.03 S0.09 041t 037 092 014 0.31%*
VIDL -C 026% 037 014  026*  0.09 0.17 039+
*p<0.05 **p<0.01 ***p<0.001
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WHO(1972)2] 9183732 (b 40%. <14 35
%)l PEEE wQle] Hl&E Faheg) 29.2%. Azt
=91 82% &4 dxhnglo] o Eghom HEF - Al
3}(1988) 52 SAIAFREQl0) HlEl WEwd -go] o
=34

Wt AR 29 dRbel 80.3+39.0pg/dl, o
A9l 75.0+31.50g/A1ZA FUIzke] 2telr) gigle.
v dnkdelel gAAre MYE 80~ 180pg/dl(Mi-
truka, Rawsley 1981)& & uf oj#}=0le] 33 A
FES AH BT vieke) dAA R 50ng/d] ©)
3 WEz B uf(WHO 1972) dxb=9le] 29.2%,
oAAp2le] 15.1%71 Wdo]dt,

ol o] 44 dd 742t 90.2+13.8pg/dl,
89.8+15.4pg/dl, 96.2+19.6pg/dl. 101.4:19.7pg/dl
2 89 2ddck(Table 11).

A3 ofed. 29 cutoff pointdl 70pg/dl <]kl
Q0% orpeQle] A 8.2%. 114% 5 &3 H Fol| v
& At

83 TgG9 %% transferrin saturation® f<Jgh
o AgmAE veRilen (p <0.01) & RBC,
4G Fojet Aol AgmAlE Bdnlp <0.01)
Ci= RBC, dImtEAR|EA], d32aa) f23k 49
AHEAE B om(p <0.001, p<0.05) WBCEA}
o] A% HAHART folg o] JHEAE Bithp
<0.0D).

A Wede] B MR vt Anp) g
Andelaman. Sered(1966)= 2EZAEFold glo] &

Table 11. Mean value of parameters related to other min-

eral status
Parameters Male(N=28) Female(N=70)
Serum calcium(mg/dl) 9.6+ 0.3" 9,11+ 0.5
Serum zinc(pg/dl) 00.2+13.8 89.8 +15.4
Serum copper(pg/dl) 96.2+19.6 101.4 £19.7

1) Mean £ SD

=t Basiglont dHo = A
sl el digh ol & Algsl] BES
o] ol FHE A7 Bus9
(Murry & 1978).

HEEYEL AXPASE X479 (Chandra 1975)
A gwde] deirs J3E A AU Bag-
chi & 1980) &A IgGut IgMe] AEAHL Z715%)
Y Ea= Uch(Sherman 1984).

2 =R A 1gGY Afele o2 HEAR
e AARAIZF §1912M transferrin saturation®
© Fo] 4AEAE vehfio] Bagehi 5(1980) &
Sherman(1984) 7} v)$:3t AxlE BT}

ot o] AP BAHIEe o3 A gake & #5147
W AEgwd-ee] AelEn olddfu doh=
o] F4o] Helga o] Aste} AR ity Hu
AL GHA 1990) =21el 3lo] ofdZHo] ofn}
L A9re Atk @] glvn Huddc
(Sandstead 5 1982).

e B Ao oy ok gexRE
7te] fe] Al AHTA) FA A sk ol B
Ao thFAES] dlRie] odide] ohr] wWE
o =& AztgltH(Table 12).

THABEE Yo g HAE Asazlda &
2] glovt wodAlel Slo] Fajel AYalsh gt oy
A= o] FHAEA| 7 At (APE A 1990), £ Al
Mz Cte] Exped) fofdt Fof AadAE 1Y
Hp <0.05).

B AP 288 AZAEe] IHF. C, C.
WBCS #2i3t Ao] daaAE Bded Zas A
At} PAle FaidE 2 ) glorz ol ol

M ger o A7k desioka 2ot
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rlo
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B A7 Mg FAA T AFele dAxRlE 5
Table 12. Correlation coefficents between mineral status and indices of immunity
RBC Hemoglobin  Hematocrit  Serum iron TS Serum Zn  Serum Cu  Serum Ca

Albumin 0.18 0.10 0.14 0.17 0.09 017 0.06 0.34*
18G -0.13 -0.11 -0.15 -0.20 - 0.34** 0.18 0.12 0.05

[ 0.31** -0.02 . 0.23 0.13 0.00 0.07 0.26* 0.37**

C, 0.38%** 0.05 0.26* 0.19 017 0.02 0.12 0.25*
WBC 0.11 0.08 0.23 0.36** 0.17 0.05 0.03 0.34**

*p<0.05 **p<0.01 ***p<0.001
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AN ZrERE YEERIYAARE AFHo] BEE
Hh= 654 o]/ =91 9978 (FA}F 289, ofak T1W) o2
FE ddeiel MR R B RALE sl B3
Ade= vhg 2ot

D Bt el gdHFe A9 3¢ 65~
T4Mo] 1192+361keal, 7510140l 12924344
keal, AR =129) A9 737} 1115+348Kkcal, 1054+
335kcal24 RDAS] 59.6~71.8%% st U
o}, Uelo me ouixjAdH ol Folxrt giley
Al AR 2] 29 1256+ 336kealdA o Z=g19)
1091 £338kcal et #-28HA E& A& AHsln
AATH(p <0.05).

olttol &= A F #ol RDAS 50% vlwo|id dda
= 754 ol drheolFold e, AR wE A
gl Zeplo|glon APl M Zd, AR o)
B A, elEZepl Elold]l So2 ojAhqldl 9o
AHAREE Kol ddart o Bt

2) W FA 1gGel A duieel glo} 7tz
2356+636.2mg/dl, 2161+480.0mg/dlZA FAEY
Hrh wokom Cpo] ZAfole WAl 12094229
mg/dl, A9l 130.6+21 8mg/dlEA BFA7L A
el &8, C,9 high limite! 150mg/dl ©14+E
Hel xglo] AAL] 15.4%%A ).

it Ce dd 2zt 30.6+6.6mg/dl. 31.9+7.4
mg/dIZA FAHel Ao C,2 high limitdl
40mg/dle]d-g BQl :=2lo] MA|9) 16.3% At

A 1gGo G AS A F WA g@yuyy
53 & AEIAE EEHp <0.01~p <0.001).

3 BB B B4 ZY2HEL 47 166.
3425 5mg/dl, 202.2+35.4mg/dl2A o] B &
A FY 2~EH Eo)] o8l w3ke LDL-C] 48 ¢
Y 2tz} 106.8+23.5mg/dl, 132.8+32.9mg/dIZA o
A=glo] FolahA E=htHp <0.001).

C® A% 84 Fd28HE(p <0.001), TG(p <0.
05). LDL-C(p <0.001). VLDL-C(p<0.05) % &
AR A A E4} FrelAQ) AABAE B

4) FwLld] 9lol FF Hbe gk zHzt 13.9+1.0
g/dl, 13.1+3.7g/dl2A HdHdlel] Aot vigg
A Z1EA ol vjeH = Qo] Eabn9l 25%, AR
21.9% 2 A wzte] vl go] o Ehr}

Cé= RBC, dIvtE I EX)9} §-o8 Ao A4aw
(p<0.001. p<0.05& BFor WBC k= 83

HEH el F o] AaEAE EAtHp <0.01).

5 84 ofdzt vele A 3y Z4 90.24138
yg/dl, 89.8+15.4pg/dl, 96.2119.6pg/dl, 101.5+19.7
pg/diE 3Ll gl e Falsslel 35 2 o}
o] otd AHF7IFA Q) Topg/d] ©l8k2l =2le] §1
AR A= 8.2%%th. A F2l9 A5 Tong/
dl o]3He BQl =Qlo] BAkeql 8.3%. AAx<] 1.4%
24 Bl A w2 Hellot

B A= 84 ol e AN EENS &
AR FREAE B A ggken] B Fele] 7
T G feIAQ Ao AuaAE BAa(p <0.05)
R dge @ 49 Gy, G, WBC 2t 2391
el BAE EAHp <0.01).
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