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Abstract

This study was designed to investigate the nutritional anemic state and hematological findings of
children, aged 11 and 12 years, living in Haenam Koon (living at home) and in Mokpo City (living in
an orphan asylum) located in Chonnam. The mean red blood cell number of male was higher than
female in both groups of living in the rural area and in the city orphan asylum (p<C0.01), but the
white blood cell count was not significantly different. The levels of average hemoglobin, hematocrit
and mean corpuscular hemoglobin concentration of the children in both groups were similar, ~and
19. 8% of children living at home in the rural area and 32.1% of children living in the city orphan
asylum were anemic. The mean levels of serum total protein, albumin and A/G ratio in children of
both groupt were not statistically different, and 18.4% of children living at home in the rural area
and 13.2% of children living in the city orphan asylum were insufficient in the serum total protein
value. The average serum cholesterol level of children living at home in the rural area was higher
than that of children living in the city orphan asylum(p<C0.01), and that of female living at home was
higher than that of male (p<{0.05). The mean levels of serum iron, total iron binding capacity and
transferrin saturation of children living at home in the rural area were significantly higher than those
of children living in the city orphan asylum (p<0.01).
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Table 1. Sex amd distribution of subjects

BN mREEREY BERE Wt 5 109

2. BERE Y FE
1) mMWEBER BRE
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Sex Living at home Living in an orphan asylum Total
Male 35 29 64
Female 41 24 65
Total 76 53 129

Table 2. Red blood cell (RBC) count

Living at home

Living in an orphan asylum

RBC (10*/mm?) Sum Sum
Male Female Male Female
<400 3 (8.6) 6 (14.6) 9 (11.8) 4 (13.8) 5 (20.8) 9 (17.0)
400~450 11 (31.4) 19 (46.3) 30 (89.5) 9 (31.0) 12 (50.0) 21 (39.6)
450~500 17 (48.6) 14 (34.2) 31 (40.8) 12 (41.4) 6 (25.0) 18 (34.0)
500<C 4 (11.4) 2 (4.9 6 (7.9 4 (13.8) 1 (4.2 5 (9.4)
No(%) 35(100. 0) 41(100.0) 76(100. 0) 29(1¢0. 0) 24(100.0) 53(100.0)
Mean£S. D. 466.1+27. 2%  441.2-+30.9 460.2+31. 8%* 432.3+29.7

*Singificantly different from ‘female at home’, p<0.01
*¥Qjgnificantly different from ‘female in an orphan asylum’, p<0.01
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B BR 466.1£27.2X104/mm?, &5 441.2+30.9
X10¢/mm®] 2 WRBEERE-S BR 460.2+31.8X
104/mm®, %R 432.3+29.7X104/mme= of Rk B
F BRst kRET A Jebgos (0<0.01), o
£ B 470437 X104/ mm3(11~1258) 8} Aha1Do)
10~195% 4] 88l B 482.2X10%/mm3 +4 404.0X
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Table 3] 4o} Zo] FREBEERES iy mek
Be BR 18.440.9)g/d, %R 13.0+1.3g/dle] 1,
EREERES BR 13.2+1.6g/d, &K 12.9+1.5

Table 3. Hemoglobin (Hb) level
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EARR BR 12.1~12.3g/dl, &R 12.1~12.2
g/dl, 4] EiHR A 10~195E HEoZ g W
as2ne] H\R 12.8 g/dl, &R 12.5g/dl, & F¥o
A RESKRE HWHoz WAL BR 12.73
g/dl, %5 12.76g/dl B ZF0Y WA Bk &% 12
~16 g/dls} 11~15g/dl 2] 7 FEEKRE>19] 13.0
(10.7~15.5)g/dlek= A 2 ¥l <=35H4 e}

g W.H.O Z#EE0e] 12.0g/dl v =ke] R
Er mEREREZ] 19.8%, HBREERE] 32.1
9% 24 & H] T~U4HS HHo= BT 244
%9} hikste FERERES Yo BREERE
dAE thd Eo el gl o) & &9 REE
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Table 40 A9} zto] HEBEREL BR 40.2+
2.4%, &8 39.1+2.6%c| 3, HRBERES B

Living at home

Living in an orphan asylum

Hb(g/dl) Sum Sum
Male Female Male Female
<11.0 2 (5.7 2 (4.9 4 (5.3) 3 (10.49 2 (8.3) 5 (9.4)
11.0~11.9 4 (11.49) 7 (17.1) 11 (14.5) 5 (17.2) 7 (29.2) 12 (22.7)
12.0~12.9 11 (31.4) 15 (36.5) 26 (34.2) 12 (41.4) 9 (37.5) 21 (39.6)
13.0~13.9 14 (40.0) 11 (26.8) 25 (32.9) 5 (17.2) 3 (12.5) 8 (1s. 1)
14.0~14. 9 3 (8.6) 4 (9.8) 7 (9.2) 3 (10.4) 2 (8.3) 5 (90
15.0< 1 (2.9 2 (4.9 3 (3.9 1 (3.4 1 (4.2) 2 (3.8)
No(%) 35(100.0)  41(100.0)  76(100.0) 29(100.0)  24(100.0) 53(100. 0)
Mean=+8.D. 13.440.9 13.0+1.3 13.2+1.6 12.9+1.5
Table 4. Hematocrit (Hct) level
Living at home Living in an orphan asylum
Het(vol %) Sum Sum
Male Female Male Female
<85 1 (2.8 3 (7.3) 4 (5.3) 3 (10.3) 3 (12.5) 6 (11.3)
35~39 15 (42.9) 20 (48.8) 35 (46.0) 11 (38.0) 12 (50.0) 23 (43.4)
40~44 16 (45.7) 15 (36.6) 31 (40.8) 13 (44.8) 8 (33.3) 21 (39.6)
45< 3 (8.6) 3 (7.3 6 (7.9 2 (6.9) 1 (4.2 3 (5.7)
No(%) 35(100.0)  41(100.0) 76(100. 0) 29(100. 0) 24(100. 0) 53(100. 0)
Mean+S.D.  40.24+2.4  39.1+2.6 40.3%3.1 38.9:£2.9
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o) ZE %] T~145% HHBOT ALK 37.58~37.
88%, HUNERTH {&FTRE 36.85~36.86% 2 B
B 36.25~37.19%, El3 A FHEe B 36.6
%, &R 34.3% ¢ WlEld A WEHKRAA o
& =20 fEEge) v, HDe] 39.6:+1.0%(11~128%)9}
Akl o

gk ZES00] E5 38~48%, KR 34~44%, APV
9l B 34~44% o VEER RESMMY EEM 35~
46%°] ok Awk Zx Taxgon, W.H OH®
o % HMIFEEM 35% v ukel & RERH:RE
5.3%, MREERES 11.3% = HREHEREA
A vbd =& AmMPERES Yol gl

4) i bR OREE

Table 51 4j9} o] FEFHERES HR £3.3%
0.6%. #&5d 33.2:0.7% ol 3 HREHERES Bk
K4 32.3k1.2% @ 33.2+1.0% 24 kAR BRE
Mol EEMWS Aole g2, ol& #Ng 33.5%
1.3%(11~128), Hiot 6] 10~128% Hgo=
AR B 33.2%, kR 32.8%, % 299 A%
IR 35. 18~37.75%, HANETHIERTEE 32.90~33.

Table 5.

an
A
-

Bt Mm@ EEREe) SRRed W i

111
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g Sl Vel RA Bk ¥ RmRneRE
BEre WM 33.1%, 32.5%, 2} #1999 33.9%,
33.19% B Ab F1IY 32.7%, 32.8% Feol™, WEEK
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Table 65 Ao} Zro] FEEERES HMME F
s BRO6.842.1X103/mm3, kR 6.7+£1.6X
103/mmde) 7. HEREERES BRE 6.611.7X10%/
mmd, &R 6.3+ 1. 1X103/mm3a A £ 12 6.7X
103/mm3g} A dzlstg m, Ve 5.5~10.8X10*
/mm?, FEEC RS 4.5~13.5X10%/mms} 5~
10X 10%/mm?® =28 3 B RA®MY  4.4~8.8X
103/mm3 2 5. 0~8. 5X10°/mm39} Phgk A 2223253505,
3)8] 4,0~11.0X10%/mm3 #ES} -S4 abe] M

Mean corpuscular hemoglobin concentration (MCHC) level

Living at home

Living in an orphan asylum

MCHC(%) Sum Sum
Male Female Male Female
<28.0 - — — - — -
28.0~30. 4 1 (2.9 2 (4.9) 3 (3.9 2 (6.9 2 (8.3) 4 (7.6)
30.5~34.9 32 (91.4) 37 (90.2) 69 (90.8) 24 (82.8) 20 (83.4) 44 (83.0)
35.0< 2 (58.7) 2 (4.9) 4 (5.3) 3 (10.3) 2 (8.3) 5 (9.4)
No(%) 35(100. 0) 41(100.0) 76(100. 0) 29(100. 0) 24(100.0) 53(100.0)
Mean=+S. D. 33.3+0.6 33.240.7 32.3%x1.2 33.2%+1.0
Table 6. White blood cell (WBC) count
Living at home Living in an orphan asylum
WBC Sum Sum
3 3
(10°/mm?) Male Female Male Female
<4.0 2 (5.7) 1 (2.5) 3 (3.9 1 (3.5 - 1 (1.9
4.0~6.0 10 (28.6) 11 (26.8) 21 (27.6) 8 (27.6) 6 (25.0) 14 (28.4)
6.0~8.0 14 (40.0) 21 (51.2) 35 (46.1) 13 (44.8) 14 (58.3) 27 (50.9)
8.0~10.0 6 (17.1) 5 (12.2) 11 (14.5) 5 (17.2) 3 (12.5) 8 (15.1)
10. 0<C 3 (8.6) 3 (7.3 6 (7.9) 2 (6.9) 1 (4.2) 3 (5.7
No(%) 35(100. 0) 41(100. 6) 76(100.0) 29(100. 0) 24(100.0) 53(100. 0)
Mean=S. D. 6.8+2.1 6.7+1.6 6.6x1.7 6.3x1.1
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Table 70| Ao} 7ol FEFBERES BR 6.940.
4g/dl, &R 6.7+0.4g/dl o] HREERES B
R 6.910.4¢/dl, &R 6.940.3g/dl 24 Mg
7.07+0.59 g/d1(10~158)8} £o] 11~12E %
Bo2 LEBRMEAA A2 BR 6.6~6.8 g/d],
TR 7.0~7.1g/dl, 223 EERE®MY 6~8g/
dis} vl m, kRS HEo= 3 KDY 6.6
*0.4g/dl HoiE 97 Fgkon, mE MEHEY
BRA EEEDE 6~8g/dlZ ¥ o] IFEME =luk
REL 4 Ad 25 & 4= sles, ICNNDY
FHHEED 9L Wikst low range(6. 0~6.4 g/dDol] %
EERERE 18.4%, HREHERE 13.2% 71 Balq
or, REREREY 6.6% o HREEREY 11.3
% = high range(=27.5g/dl)e] T &slglm, accep-
table range(6.5~6.9g/dDel = of A} m@ B
43.4% 7¥ B3t

Table 7. Serum total protein level

1’ BEERAEEEE

2) MM albumin

Table 8¢l o} o] REFMEREL B 4. 410
2g/dl, &R 4.3+0.3g/dlo]lm, HREERES B
Fo4.640.2g/dl, &5 4.4+0.3g/dl24 ZFENY
4.3640.42 g/dl o} FHEK RES] EWME4 3.5~
5.0g/dl o} w]&slm, 90,4 &4 o Fal HD &
o] BAAA ¥3l 4.52g/dl, 4.19g/dl B 4.3g/dl
o= 4AHE KRl

ICNND¢] H¥afEsa ol Higkshd deficient range(<
2.80 g/dD¢} low range(2.81~3.51 g/dDel] & oFA
% RE AT 3 A=
range(3. 52~4. 24 g/dl)ell K4 44.7% 2 28.3% R
3 VX & high range(>4.25g/dl)el TF= ¢ o}

ol &} o] miE MEHEES o Eel MiiF albumin
Bl pIFs $£9 AL MifE globulinge] FHEH
22 BAHEE dulsted ol HI N 2n
SE —FSE R, F 95 FWHEEHEY
W REL miE tryptophan o] BAE sHHex
tryptophan®] R4 = r-globulin®] ETE Z g cla
gl glont EHESL K prEsasd FU93 A+
A FWHET A1 W2y FEBERLES B
# &4 62.1g 2 60.72% REAE BRE ¢ 8
itk BEES 12.7g3 14.1g olglon, MREE

<3lx] ggkaL acceptable

Protein Living at home

Living in an orphan asylum

— Sum Sum
(g/dD Male Female Male Female
<6.0 — - — - -
6. 0~6.4 6 (17.1) 8 (19.5) 14 (18.4) 4 (13.8) 3 (12.5) 7 (13.2)
6.5~6.9 13 (37.2) 20 (48.8) 33 (43.4) 12 (41. 4 11 (45.8) 23 (43.4)
7.0~7.4 12 (34.3) 12 (29.3) 24 (31.6) 9 (81.0) 8 (33.3) 17 (32.1)
7.5< 4 (1.4 1 (2.4 5 (6.6) 4 (13.8) 2 B4 6 (11.3)
No(%) 35(100. 0) 41(100. 0) 76(100. 0) 29(100. 0) 24(100. 0) 53(100. 0)
Mean+S.D.  6.9:0.4 6.7+0.4 6.90.4 6.9+0.3
Table 8. Serum albumin level
Albumin Living at home Sum Living in an orphan asylum Sum
(g/dD) Male Female Male Female
<2.80 - - - - -
2.81~3.51 - - — — -
3.52~4.24 15 (42.9) 19 (46.3) 34 (44.7) 6 (20.7) 9 (37.5) 15 (28.3)
4.25< 20 (57.1) 23 (53.7) 42 (55.3) 23 (79.3) 15 (62.5) 38 (71.7)
No(%) 35(100. 0) 41(100. 0) 76(100. 0) 29(100. 0) 24(100. 0) 53(100.0)
Mean+S.D.  4.4+0.2 4.3+0.3 4.6+0.2 4.4+0.3




Vol. 14, No. 2(1983)

REA JolHE B BEHEE 59.88 1 9.2g4
23t Bt BRES Bl g, BHYE &
HES 44 34 B BREERES miFalbu-
min o] REFERES Aok 4T A E 2
olx grgkvh. webA] Bpfphk EEES) tryptophan B
r-globulinghe] s}elod B oS A A Fgert Ak
Asjelok & Ao BR= g TH

3) A/G ratio

REBERES B4 44 1.840.4 9 1.8+0.3
ol3, HREERES BR2.0+0.3, 5 1.9+0.3
24 E¥EMED 1.5~2.59% AT, BAL B
Boz s I M 2 F g L6145 B
A Fgod, S BRAPY 1.7~2.4 HE
EF T ole &K Tz #R AL EEAE

HEHe = 2o A% 2o Fd Jddss A=

4) Ift¥E cholesterol
Table 9ol Ao} o] FREFGRES BR 134.7+
14.4mg/dl, &R 144.4£26.5mg/dl & R/} BR
Hrl Fgkon (p<0.03) HREHREE BA 123.9
+19.3mg/dl, %R 123.1%10.8mg/dlg2A+ BL =
T RERMRE] HWREERERS  =gow
(p<0.01) ol = ¥e} B A-THUIR 5~684F A
#o) 167.5~185.8 mg/dl Bl th4& B} 470
sk

Cholesterol®] mHEELZ /Jid 9o+ 120~200
mg/dl 7} EREE ) 3 MBI ERA 2 &S
2t ohd Aelzt gled, K WA Higdl oA 120
mg/dl PITFY & cholesterol S Xol: fi7l &

Table 9. Serum cholesterol level

B mREEREY SRRBA WL R 113

EEERES 18.4%, BREERES 45.3% 24
BREERE] REBERRES #std dxs &%
o} ol Y AIBOG A o] FEEERE
0](23.8~27.32) MFBEHEREAOS.3g) 2 A
=2 i BIRES Mol m(p<0.05) glol MRIEIR
o} Mg cholesterol {8 Mol A5 A7l 1= @y
25 go® o FT8 ok 3 A A2

5) &S

—BC S M BES 15 o #Ee] Al of
o] wor A& THste wHA BR P A%
Yo £55 HolEu! o] ERE 40~80ug/dl 7}
Fxn & HERAE o] S @Rl o Ak =
= oAl 10pEY Bist=E sl ok
Table 10¢] 4] 9} ko] FEERHERES MmMEHE THHE
L BR 123.8430.9 sg/dl, LR 132.4428. 3 pg/dl
ol HmBEERESL BR 021434 7ug/dl, KR
82.9:-17.2 pg/dl2 Bk 5T REBHERE] BH
Bapmrd o 2o (p<0.01), & AR IE¥
B9l 50~120 ug/dle} Higshal oF Awk RE 2
7} 50 ng/dl Bk oka 130 pg/dl BLEke) 7 ol A
= pEREERE 20.2%, HREERE 7.6% 24
BEEARES] A 953 B2 ey rh

g e A1 3 |5 BREAAS
REEfER ] 14.3~14.9mge] = HREHERES
12.9mg 24 of Atk RE £4 AAFOY 82.8~
95.3% T 71.7~86.0% o Zated A EEE Al
& & iRl

6) ILVE B WS4

Table 1148} o] FERERESY FHE= B
B 8172427, 9 pg/dl, 45 318.1+33.8 ng/dl o] 2

ol

Living at home

Living in an orphan asylum
1(2;11;531) Sum Sum
£ Male Female Male “ Female
<120 6 (17.2) 8 (19.5) 14 (18.4) 13 (44.9) 11 (45.8) 24 (45.3)
120~139 7 12 (34.3) 10 (24.4) 22 (28.9) 10 (34.5) 9 (37.5) 19 (35.9)
140~159 11 (31.4) 15 (36.6) 26 (34.2) 3 (10.3) 3 (12.5) 3 (11.3)
160~179 4 (11.4) 5 (12.2) 9 (11.9) 3 (10.3) 1 (4.2) 4 (7.5)
180~199 2 (5.7 2 (4.9) 4 (5.3) — — —
200< - 1 (2.4 1 .3 - — -
No(%) 35(1C0. 0) 41(100. 0) 76(100. 0) 29(100. 0) 24(100. 0) 53(100. 0)
Mean+S.D. 134, 7+14. 4% 144, 4126, 5¥* 123.9419. 3%¥%* 123.11+10.8

*Significantly different from ‘female at home’, p<{0.05
#*Significantly different from ‘female in an orphan asylum’, p<(0.01
**#*Gignificantly different from ‘male at home’, p<{0.01
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Table 10. Serum iron level

i1 BEREEAEEER

Living at home

Living in an orphan asylum

Iron(ug/dl) Sum Sum
¢ Male Female Male Female -
<50 - — — — — _
50~69 3 (8.6) 2 (4.9 5 .(6.6) 6 (20.7) 5 (20.8) 11 (20.8)
70~89 6 (17.1) 4 (9.8 10 (13.2) 7 (24.1) 7 (29.2) 14 (26.4)
90~109 8 (22.9) 9 (21.9 17 (22.4) 9 (31.0) 9 (87.5) 18 (33.9)
110~129 9 (25.7) 12 (29.2) 21 (27.6) 4 (13.8) 2 (8.3 6 (11.3)
130~149 4 (11.4) 10 (24. 4 14 (18.4) 2 (6.9 1 4.2 3 (5.7
150< 5 (14.3) 4 (9.8 9 (11.8) 1 (3.5) — 1 (1.9
No(%> 35(1000. (1)} 41(100. 0) 76(100. 0) 29(100. 0) 24(100. 0) 53(100. 0)
Mean=+S. D. 123.84-30. 9* 132.4428. 3""‘l< 92.1+34.7 82.9+17.2 .
*Significantly different from °male in an orphan asylum’, p<0.01
**Gignificantly different from ‘female in an orphan asylum’, p<0.01
Table 11. Serum total iren binding capacity (TIBC) level
Living at home Living in an orphan asylum
TIBC S S
Cug/dD um um
Male Female Male Female
<250 2 (5.7 2 49 4 (5.3) 7 (24.1) 5 (20.8) 12°(22.6)
250~299 13 (37.1) 15 (36.6) 28 (36.8) 12 (41.4) 12:(50.0) 24 :(45.3)
300~349 16 (45.8) 19 (46.3) 35 (46.1) 8 (27.6) 6 (25.0) 14 (26.4)
350~400 4 (1.4 5 (12.2) 9 (11.8) 2 (6.9) 1 42 3 (5.7)
No(%> 35(100. 0) 41(100.0) 76(100.0)  29100.0) 24(100. 0) 53(100. 0)
Mean+S.D. 317.2-£27.9*% 318. 1433, 8** 270.7+39.8 272.2+21.2
*Significantly different from ‘male in an orphan asylum’, p<C0.01
**Significantly different from ‘female in an orphan asylum’, p<{0.01
Table 12. Transferrin saturation
Living at home Living in an orphan asyhim
Range(%) - Sum Sum
‘ Male Female Male Female
<20 1 2.9 2 4.9 3 40 3 (10.4) 2 (8.3 5 (9.4
20~29 6 (17.1) 8 (19.5) 14 (18.4) 6 (20.7) 9 (387.5) 15 (28.3)
30~39 13 (87.1) 18 (31.7) 26 (34.2) 13 (44.8) 10 (41.7) 23 (43.4)
40< 14 (42.9) 18 (43.9) 33 (43.4) 7 (24.1) 3 (12.5) 10 (18.9)
No(%) 35(100. 0) 41(100.0) 76(100. 0) 29(100. 0) 24(100. 0) 53(100.0)
Mean+S. D. 30.0+10.4% 41.6+11, 7%* 34.0+8.6 30.5%8.1

*Significantly different from ‘male in an orphan asylum’, p<{0.05
**Gignificantly different from ‘female in an orphan asylum’, p<0.01
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1. mEFE #E

1) ¥ RiiE#EE FERAERLR B 466. 1+
27.2X104/mm?, R 441.2+40.2X10%/mm? o] 1,
HHREERES B 460.2+41.8X104/mmd, LR
410. 3%+22. 7X104/mm?= oF Ak T BR/ KR
2k Eorh (p<0.01)

2) B iy mERES FERERE] 13.4%
0.9g/dl 82 13.0+1.3g/dle) 31, MEREHERES) 13
2+1.6¢g/dl B 12.9+1.5g/dlo] ™, FERERES
16.8% o WMiBEEERES 32.1% 7F 12.0g/dl =luk
o] ZiikEgg et

3 By RMBREEE FEFBEREAA Bi 40
242.4%, &R 30.1+2.6% 03, HREERES
B 40.8+3.1%, &R 38.9+2.9% ¢lon Bk ¥
¥ RnRntaREe: REEERESY 4% 33.3x
0.6% 2 33.24+0.7%0°\ 3, WHRELREANQA 32.3
+1.2% o 33.2+1.0% A=k

4 FH phREE FEREREY BR 6.8L
2.1X103/mm3, &R 6.7+1.6X103/mm) 3, M
EERES HR 6.6+1.7X10%/mm3, kR 6.3+
1.1X103/mm32A] o Azt ®F BR ket
a2 eV FEM A ohgH

2. &{LEEy BE

D Mg BEHE-> RERBERE] BR 6.9+0.4
g/dl, %&F 6.710.4g/gdle] 3, MFEERES 6.9
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+0.4g/d19 6.9+0.3g/dl2A] FEEHERES 18.
49 o} WBEEREY 13.2% A4 MEARS TR
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JE4ERES 4.6:0.2g/dl B 4.4:40.3 g/dle] g v}

2) My cholesterol HERERIE] H5 134.7
+14.4 mg/dl, %5 144.4+26.5mg/dlo) 11, HiF/E
fEREe B 123.9+19. 3mg/dl, &FR 123.1+10.
8 mg/dl 24 Bk 2% REBHER#E] 40l
0.01) REEERRAAE LR BREY o 24
vebxk e (p<0. 05).

3) MiEEmS Ve FERERE] B 123.8
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ug/dles Bk 2% EREREAA O 390
<0.01).
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21 2ug/dl 24 Bk 25 REFBHER#H] A3
E3%Hp<0. 01).

5) Transferrin saturation® FERHERE] BR
30.0+£10.4%, &R 41.6+11.7% o132, HHREER
O KA 34.0+8.6% 2 30.5+8.1% BA RER
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