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ABSTRACT

The anthropometric measurements, nutrient intake, concentrations of minerals in scalp hair
and urine and urinary 5-hydroxyindoleacetic acid(5-HIAA) of 30 audstic children not taking
psychoactive drugs and 30 nonautistic control children were determined. The autistic children
were taking sighificantly lower amounts of vitamin A, niacin, ascorbic acid and iron.

The intake of vitamin A, niacin, and iron in autistic children were found to be 22%, 75% and
58% of RDA, respectively.

The decreased anthropometric measurements in height and weight of autistic children seems
partly due to lower intake of thsee micronutrients.

The food intake in vitamin and mineral group of autistic children was significandy lower. It is
probably related to decreased intake of fruit in autistic children. There was no toxicity of cadmium
and aluminum in both groups according to their contents in scalp hair. Autistic children showed
elevated levels of hair calcium and zinc but lowered levels of copper and iron. The urinary excretion
of caldum and aluminum was higher in audstic children but there was no significant difference in
urinary excretion of 5-HIAA. (Korean J Community Nutrition 1(3) : 346~353, 1996)

KEY WORDS : autistic children - nutrient intake - mineral content.
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Rimland(1973)= AAZ A3 3% Fo& 711
Ue FALE glo] Vool olazzBAl M EAl
BELE] Mwo] hyperactivedt %S FolatA 7+
A Z vk Bagic

Qs ol 54 7

< 3 doltH(Thatcher 1980)
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% % olglelm F4 —‘?—ﬂé"‘ Zg, vbadle, 7,
A, ol UEF, 2§ 5% dEe BA deiN =
‘5?7} 8= 3 9l om (Wecker 1976) 5ol o2
ol Hel7tetel GEE, |, W3t Azn]go] folsA
EStchi B ot

ol#gt Fr1HELS Ate] F47 catecholamineth Al
off 485 71X (Gentile & 1974) serotonin, gamma-
aminobutyric acid, neuropeptide 52 thalel] Fes}o.
24 g g 73 4 dkn BaERHDon-
aldson & 1974).
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o B3 & "ol 247 5l H: Mol 50T £F Az
7104 8HF =2l th3(Sheaer 1982) ¥#-Alol| A}&-519
o AA g & B vle)rtere 0.25g% H2s) 4
10mle] gk A4S 7hek & Ag 2 Ao 71
A 1/30.8 F&s9ch o9 Al 2mle per-
chloric acid& 718 FAoly gt Zalo] & w7}z
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AT Chet 3
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ZA WA F A Sobe e Aol S
o] AAF AekE L3 AES fE AR Weste
$al5 FEg B8akn QA e 3~549) ok 30

Table 1. General characteristic of children (%)
Control  Autistic
children  children

Family type

Only child 20.0 46.7

Having siblings 76.7 50.0

Others 33 3.3

Education level of father

College 58.6 36.7

High school 27.5 56.7

Middle school and elementary 13.9 6.6

Education level of mother

College 27.6 23.3

High school 69.0 66.7

Middle school and elementary 34 10.0

Table 2. Mean age, height and weight

Control children  Autistic children

Age(months) 471+1.8" 46.1+2.8
Height(cm) 108.7+1.3 100.5+2.1*
Weight(kg) 174425 15.7+3.0%

1) mean=+S.E.
*p<0.05 with t-test
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AR FHER FN8)] o3 FU1E F3 ddes
A3t CHCapel 1981). ZH, vk, okl AAS
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der, Jobin Yvan JY 24)& AMg-38lo] 3 8sitt.

AWML 8mlS #Hal 4000rpm, 5ClA 1087 94
Bajslo] Azt #Ha £ Ag FibE A pH 3-
4% grFo] 3 0TolA 1583 WX g thE 4]
A8l cH(Bauer 1982).
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ZE, 4FnEL Helglg B e o] ICPE &
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49 5-HIAAS] 242 pH 3¢ A% 5mldl 4
5ml, ethylether 25ml, NaCl 4g A =E& 718 7143
g 5837 E50) £ % 2000rpmellA] FA4E-Elste] A
3L HE T2 Tietz(1982)e] WH S AH8El o™ or-
eatinine Bauer(1982)2] ¥ol <3 ZA 8ttt
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1. Lgk =g

A E obEe] AF 950l 46.7%, FAS} 2ol En
= obsol 5% en Bdoteel 45 2Fel 20%.
A9 A A e oFEol 76.7% At}

AAZ obgel BE oFol B2 AL AAF obgE
BAded s =3 g AHF obg oHy7}
EA olol& 2t AL oA YstE Aol 71lstE AA
ER-Al=3

FRe @RFEE A okl A% oA 36.
7%7F 1, 56.7%7F &0l o ofmye] 23.3%7}
WE, 66.7%7F 2Eoldtt. AiobEe ohA|e 58,

X

6%7F hZ, 27.5%7F 1Zolon ojryel 27.6%7t
WZE, 69.0%7F nEoirh,

A F ol AALSAAE BH Fof slofx FA
2 ¥e k& 2ol Campbellsel

Aztel ¥153 Zekg Bt Campbell 5 1980).

Aot AS 3 AopdSHIA](1985)%1 o
2+ 1 100.9cm, @At 1 101.8em Kok gkon) A# 5 8
Ape] A4 BEA B} gt

AAZ B A o] AL A F SHAE g3t
A7171 Al AFste FEolvH(Roche 5 1979) ¥
A4 eating pattern(DeMyer 5 1968), U2
RE B2 243 dojd A=e] HE(Pollitt 1975) &
oz ByE D Yok

B AT e dEE BE3tn glA] &L obsS ol
Aoz Yooy NS olEda 9 HgdFo] FE A
2 Holx gon ook A% = AR vE! A Y
ololal B9 AR rog BltHTable 3). 1%
JA E3] H]etdl AxE RDAY] 22%, Leololle 75%,
HEL 58% 2 e TS vehldoh

uwebA] 2] FolA] o] 7hx] Gga tialell Bag
B BEAE-S 3w HEWT 7r1Ae] Aol A4
Zolze Yo A4y A@Ee] glE Ao Hr

3. eletn M3 A

1 S M

25 oFse] 7% 874 obsel s Bl A, vl
ofl, o=z Bt HFE o] FolHow wgte
m(P<0.05) 53], Asokre HlER! A, volohil A
Bo 2V ARAF 22%, 15%, 58%2A] vl & vt &
sk UAHTable 3). BAotee &, vEH
A Aw, 2R & ARG v dHste Ao
vrebt 2 #(1996)9] AE 5 FFEE Hast v
ok,

2) 7 o AL M H|g

A obeT} B obge 7Y B A A wE
< ¥¥(Table 4) F w49 7y & d%4L 4H v
§& 8]5:3) patternS B F£1 9ler ZHadA A
Hale Yo o] Eolvt AdF obee A5 4
Hole PRBg 51.5%, 249 61.7%8 I os
A#sta silem B4 obge] A olrmEHik



51.0%, 259 56.1%% 3t 2 &sta Kt

3) METY ME=

A F obge Aldobgd vld Fr)A, ujele
AF#o| frojH oz A wkd Ao 3 P$e e
ks JEhRIT) ojzle 5714 nlellTe] AU F A
Hekol AHF obFol A fejdog ] fEo R A}
FHH(Table 5).

olttel| 1z 2|5 oHE-& A Folgell nia] AE A A
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Table 3. Mean daily nutrient intake

Control Autistic

Nutrient e (GRDA) - S (O6RDA)
Energy(kacl) 116045817 (77)  1156.0£57.9 (77)
Protein(g) 408+ 2.7 (117 422+ 29 (106)
Fat{g) 323+ 24 433+ 21
Carbohydrateslg) 17291 89 107.2£10.1
Calcium(mg) 428.1+29.4 (71 49521422 (83)
Phosphorus(mg) 678.3+42.6 636.61-48.0
fron{mg) 731+ 06 {73) 5.7740.35* (58)
Vitamin A{R.E) 26744310 {67) 88.0+153* (22)
Thiamin(mg) 0.70£0.05 87) 0.60+0.05 (80)
Riboflavin{mg) 0.09+0.06 (99} 0.90+0.07 (100}
Niacin(mg) 98 £ 08 {98) 7.5 £06 {75
Ascorbic acidimg) 783 + 39 (196}  46.0 +8.2* (115)

1) mean+S.E

*p < 0.05 with t-test

Table 4. Percentage distribution of nutrient intake by
meal time and snack (%)

Control children Autistic children

Nutrient
L D S B L D S
Energy 209 18.5 225 38.1 21.2 17.6 21.2 40.8
Protein 25.8 189 28,5 283 23.1 169 24.3 36.8
Fat 219 18.1 21.2 40.7 20.1 16.7 18.5 44.8

Carbohydrates 19.9 19.0 21.0 40.0 20.7 18.0 21.5 40.4
Calcium 17.8 129 16.5 56.1 154 10.6 124 61.7
Phosphorus  22.4 14.6 22.8 403 17.8 13.7 16.7 555

Iron 24.3 20.8 27.8 27.3 240 18.2 26.4 30.7
Vitamin A 25.1 18.0 19.4 37.5 20.2 15.2 18.7 46.2
Thiamin 199 19.8 219 375 186 158 214 43.2
Riboflavin 21.4 15.0 19.5 441 183 145 16,0 51.5
Niacin 229 19.8 276 31.2 244 169 255 329

Ascorbic acid 15.8 16.7 17.6 51.0 18.2 12.8 20.1 44.4

B : breakfast, L : lunch, D : dinner, S : snack
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Q1Zte| ztols} w4 Eoky] wlFo.2 AtREr

A 5 obzel HlER AL chazEH ARl 43 A5}
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HIER A9 BE2 288709 4 JAe B31& o
oA 3 & A LL(I71E - BA 1993), Yol
olxe] 4= NAD, NADPS| HAdE o= B8] A%
W 550 #odgto 23 (Machlin 1984) 7ol &S
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NAE Ao Bl F3t vjgRl Ae] BRI A9
o4} 54 Ase Uehl (Machlin 1984), Yo
ob12 methyl?|9] acceptorZ 283t} methylated
indole F=A e 278 doFE B4 Y& e
slo] (Holter 1973), A, 28831 83t 48 59 &
3 7HA et HaE ot

HEL hemed FHdhe TlAZMe H3(Leibel
1977). metalloflavoprotein®.£42] 3 o2 4%
o o] HxdE T B Al v-g-& Jehyn®
(Dallman 1974), &9 ¥-5& o8 28 &2 A%
AZr Azl 744E HolA Hrku(Howell 1971)
HaE9ict
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B e vlg i 47 HEsled AT
ofF2| Al Aollo] Alo] ojjdt n|F JFiol 43
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FE& HS 37 89o] @ £ qltka AlsdT}

4) 7 M3 W VIEE
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W ARl ¥e S84 ATl fHoR B
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Table 5. Subdivided intake of food in each food group

Food groups Foods Control children Autistic children
Meats(g) 28.8+ 46" 288+ 7.2
Fish(g) 53.7+10.8 40.6+47.0
Protein group Eggs(g) 226+ 3.9 16.6+ 3.3
Beans and Bean Products(g) 13.7+ 3.5 29.7+ 7.1*
Total(g) 118.8+12.8 115.6£15.1
Milk and milk product(g) 225.2426.7 293.0+44.3
Calcium group Anchovy, dried(g) 1.5+ 04 22+ 0.8
Total(g) 226.4+26.7 295.2+44.2
Dark green and deep yellow vegetable(g) 15.4+ 3.0 13.6+ 2.3
Mineral and Light color vegetable(g) 31.6+22.4 288+ 7.0
vitamin group Fruits(g) 183.1+24.0 87.8+16.0*
Total(g) 230.0+26.1 130.2+20.1*
Cereal(g) 304.8+24.7 308.5+17.5
gcfgsshyd’ate Potatoes(g) 234+ 6.8 10.0+ 2.8*
Total(g) 331.9+18.1 314.8+245
Fat group Fat(g) 53+ 05 8.2+ 1.1*
1) mean=+S.E

*p<0.05 with t-test

Table 6. Intake of snack

Control children  Autistic children

Low sugar snack

Milkig) 162,6:+23.5" 23424452
Fruit(g) 117.24+18.2 54.34+12.6%
Bread(g) 292+ 56 1374+ 3.5%
Meat(g) 24+ 1.3 24+ 1.3
Cereal(g) 238+ 6.0 188+ 54
Juice(g) 37.1+10.2 31.2+11.1
High sugar snack
Biscuit(g) 168+ 34 209+ 3.1
Yogurt(g) 348+ 7.0 444+ 9.5
Soft drink(g) 49+154 29.1+£12.0%
Candy, chocolate(g) 4.6+ 1.2 3.3+ 13
Ice cream(g) 123+ 4.1 10.5+ 4.8
Others
19+ 14 139+ 68
1) mean+S.E

**p <0.01 with t-test

ol Y3 71 5% ZAE HH AoE olEe B4
ok ula} B, ofo] 27| Wolaks obEo] Bt
8, A A e Folete okEe Ao
(Table 7).

4, St el S71F B2 Y 6-HIAARKY
3 4% 9 ool L AF obgel £

Ho® gytov] Fo), 4% LTUFE foHoR B
& 3 M3 1Mol Yirat Adlotedel ], 2|

w2 Zeote] o] ¥7t #%HTable 8).

B A ofAle 2F obge] w& FH g
AW Zgdtare veglee) Ao ge] s uldTS
=3l Ao oy AE Qlel A Fel Fdw
o)zt P3& A2t u(Table 3) o] &9 £& 24
v e AET Rl A Fote #HEo] e ez
Hola] ghett &9 5o Zad AdolEdy vl &
ARHE 23 F Sl YR EE 2|2 (Dull,
Podenphant, 1984), A5 okg-9] we]7ieta A%
o Zg o] Z7td AL o] ol 9o FHAEH}
F7HE Rel| REHOZ 7]R1% Zo] opdr} AztEr
FZE o FEFL 7)AE KA AHF olFe] 7
T xelolo] Zolr} @ol FYHA Ratm B2 A
o e} 3 FelA B glo] &% =) A g
il & opglEgo] ZolewA] Y S 53 vEl! Do
FA G 52 WA B 5 Stk ofEr]o Qo] e
o}d-& QEERL WAL old A Y A vERF

A(Hambridge ¥ 1972), &9 7ale & A9 &
3] 7te] ] $EE & Y S indicator® &2 A
2tk (Capel ¥ 1981).

B dApellre 2% o9 walvlete] Aol
v 5& old# @ Fel¢FE ¥ol antagonistic
& AAE RoFiT) T ofdde] A FAEY) &
& (Hambridge 5 1972) ¥& F&|$+EL ol 5

27} &g o] A Y1 =8 ulg}t £ 3}o]F Hol1
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Table 7. Percentage distribution of food preference as snack (%)
Like Indifferent Dislike Never tasted
Control Autistic Control Autistic Control Autistic Controf Autistic
Fruit 60.0 36.7 33.3 26.7 6.8 30.0* 0 6.67
Icecream 83.3 66.7 16.7 23.3 3.0 10.0 0 0
Popsicle 73.3 40.0* 26.7 333 0 13.3* 0 13.3*
Yogurt 66.7 70.0 334 26.7 0 3.3 0 0
Coke, cider 60.0 36.7 267 30.0 10.0 133 3.3 16.7*
Juice 46.7 56.7 50.0 23.3* 3.3 20.0 0 0
Breads 40.0 333 46.7 56.7 13.3 10.0 0 0
Potatoes and corns 36.7 26.7 433 30.0 20.0 26.7 0 16.7
Rice cake 50.0 20.0* 36.7 133 133 26.6 0 40.0*
Egg 46.7 26.7* 40.0 56.7 13.3 10.0 0 6.7
Candy and Caramel 533 26.7* 40.0 60.0 6.7 6.7 0 6.7
Chocolate 70.0 50.0 16.7 30.0 13.3 6.7 0 13.3*
Biscuits 60.0 56.7 333 43.3 6.7 0 0 0

*p <0.05 with t-test for difference of proportion

Table 8. Hair mineral content

Table 9. Urinary mineral and 5-HIAA creatinine ratio

Contro! children Autistic children

Control children  Autistic children

Hair calcium(ppm) 9998 +7.70" 127.40 +£9.93*
Hair magnesium(ppm) 13.99 +1.04 16.80 +1.41
Hair zinc(ppm) 65.16 £4.36 79.14 +4.62%
Hair copper(ppm) 19.73 £1.60 13.41 +0.88*
Hair iron(ppm) 33.40 +2.21 25.26 +1.73*
Hair cadmium{ppm) 0.984+0.009 0.952+0.004
Hair aluminum(ppm) 1.15 +0.36 1.002+0.024*
1) mean+S.E
*p<0.05 with t-test
o) B A7eN 29 3o} 7o) ke 4yotEt 3}

o7} gle.ng AHF ool FeldPelata 3HEE]
©= ot}

g A olge] ol Faladte] Aot
T 2oz oy vE B ER %ol oles
7t Ade] =78 & ¢ lvn 4Z4dc 78 3
o] A5 A ZE AHHFS JeFE indicator®
£3] 2ojA & ot B dAfdM e AHF obFel A
+ B3obsel wis] fedoR e #Es HAKP
<0.05). °|RAL AHF obgwre] HEAF Fol Aot
o v)g} folHoz wstom RDAS 58%4tol A& st
A & AR AR ete A2 B

FEEEe AL vl S B0l Aata ofd, AR, 7o,
Zgi 22 o2 2713 E57& U5 (Singhal &
1976), 39| serotonin & ©F3 dopamine°|tt
acetylcholine® ¥ 2 2M (Singhal 1976) %3417
Aol d8re 7Atn BaEgen WEZS oo
(Pihl 1977} 8ol o] (Spirey-Fox 1979)7}
3zl wa) 2o 59 FE IS Vel Atk

Calcium/creatinine 0.575+0.114" 1.920 +0.480*
Magnesium/creatinine  3.435+1.054 4.290 £5.280
Zinc/creatinine 5.206+1.157 5.610 £7.790
Coppert/creatinine 0.017 +£0.004 0.020 +0.005
Cadmium/creatinine 0.001+0.0002 0.0014+0.0003
Aluminum/creatinine 0.419+0.060 0.675 £0.114*
5-HIAA/creatinine 0.011+0.0025 0.0136+0.0012

Creatinine(mg/dl) 36.961+0.830

1) mean=+S.E
*p <0.05 with t-test

B ol & AT E i Al

34.492 +0.852

&l glof #el%t

& telsl 239
2 3ol Bl FFe M Sol pe dR0)F Y
#2 el dle a8 e sn(Bow-

dler 5 1979), Aj@AEAA Ho| &

gro] B 159 S HTrapp & 1978). \31
HZ obgolA el wig 235]a ¥e
& yeliigleon awdige dn)E Bﬂ’é%k
Hlal 29t P<0.05). Greeberg - Coleman(1977)&
AHF D HEF oM serotonin =7t HAoLE
o vl& fejAos wskohugt wE Henry $(1977)
& AHF 2 35S obEolA serotonin FE7F 7L
v B asle) Az Ak d3E 2o 1 Qe

B Aol M= serotonin AME2E Q] 31491 5-hydro-
xyindoleacetic acid(5-HIAA)E &3 T2 2M seroton-
in WAL 4B PR o ZFs o A% o
3} Agorsat Alelo folaks flgich
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