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- Abstract -
Neurobehavioral Change on the Lead Exposure Workers

In ‘Geun Park, Duk Hee Lee, Yong Hwan Lee, Jin Ha Kim,
She Han Jang

Department of Preventive Medicine, College of Medicine, Kosin University

To evaluate the neurobehavioral effects of blood lead, we performed NCTB
(Neurobehavioral Core Test Battery) on 59 men who were exposed to lead occupationally.
Performance on the tests was studied in relation to three ranges of blood lead (low, XPbB¢=
20ug/dl, n=12: medium, 20{PbB{40xg/d!, n=34: and high, 40{PbB(=80ug/dl, n=13). Workers
with high and medium blood lead concentrations showed poorer performances on digit span
backward, digit symbol and Benton Visual Retention. After adjustment for age and
education, high and medium group showed significantly impaired performance on Benton
visual retention and slightly impaired performance on digit span backward. But it showed
no different performance on tests between high and medium blood lead group.

key words : lead, neurobehavioral change, NCTB
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71540 E A thaol WS e 47t 493
Bol 27|79 F840] FAHY $33 Aoz
AZkE 1 gk, mebA thekkt A7 &% AL 2
WG FRog AMH% oW (Hanninen®
Lindstrom, 1979: Anger, 1990) HZdl&
WHO(World Health Organization)$
NIOSH(National Institute for
Occupational Safety and Health)<l 2Jsix &
F3d A7 PBF AAEH 3391 9E NCTB
(Neurobehavioral Core Test Battery)E o|&
& A7l A& F7kn vk NCTBe ¥4k
02 AAEAC] e 7545, 1EA. B4 7t
2 € FAFdhe 224 Y= Frkeh AHAS
NE Z71A, dslrl fste] 2AA7 oA ¥
A S A E4A Al 4 e Wt
(WHO, 1986).

NCTBE POMS(profile of mood states), &
& Whg A]ZHsimple reaction time), £ &)
(digit span). Santa Ana Dexterity, <A 23
A 7] (digit symbol), Benton Visual
Retention, %24 F74 (persuit aiming)2l 7%
o8 50 Jth.

W] A 7]18A ZEIEAES ez
NCTBE AH-& 9750l Al&E u} glok (o]
g7} oM E, 1991; A3 5, 1993) 4 E22=2
AEAAE o}F ALd vl gl o]d) £ A ¥
% 4 FEd UE AHPEEEE s Y=E Yo}
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W Fol glom F A FT7t 80ug/dl ©l3I%]
ZEAZ st

d Z29 AEYA AR ¥F A 5%, ¥F
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d-Aminolevulinic Acid(¢]3} 6-ALA) =8 ¢
7] 95t A F22RE gk Azte] BAEY
U A= 25 A Ao dod 8 & A3}

on g% 43 7ZPPEHE 93 2~3me=
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Pl Yol B#, 1% 452 ZPPE SA] HAket
1 ¥F G 47T otz W Basie 59 ool
50, 8 99HAl &4 8714 Yol 4T
ofgtoll A WA BaAd F 5Y ojyjd] ALAE ¥
Mt}

NCTBe 771 ZAL @& 5 A7l 93 ©7]7]
A& &) A £A 71, AZRIA o3 F3
&58 Z3] A% A 3 AR, &5
71Wee 4%k Santa Ana Dexterity, A2
AA A=e} 7198 F4& 93 Benton
Visual Retention, &% ¢34 538& S &
A F74 T bdES Al e POMSE 3%
g AL e ojgoz g vk A7k
A AARZEY ol f2 AFAT, A} Hel
A HAH S Bl A4, wseE, AYY, W,
59, 9E 588 55 2ARIe NCTB:
A} 1910] AldgEtdm HAF AR 1919 <F 30%
o] &85t}

g5 A 5= A4 0.5m9} A (1% Triton X-
10089) 2.0mE Y3 ©|F 104/E graphite® A
3 YAEFF=A (Shimadzu, Atomic
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Japan)g °]&3le] #4385 er dF 7PP 59
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PROTOFLUOR-Z# (Blumberg &, 197722 &
Halgen, 8F ALAMAZES Tomoguni®t
Ogata®(Tomoguni® Ogata, 197222 UV-
Vismicroprocessor Controlled Spectrometer
(HITACHL Japan)& AM38l 2330 SEE
ZAHREC] A BF ¥F 1042 SRAS 31
=3 '

ARENE 98ld PCSAS 6.4 2333 AMS-
g1%om A9 §-99) w2} Chi-square test, ¥4t
4 (ANOVA), FHAHEA(ANCOVA) 55 AN
a1 o1 thgH| e DUNCANHRE o] 8381%th,

|

_E,

EA]

= O

1) A7) QA

ATRIAES 24E EF A T2 " 0~
2ug/dle AsET, 21~40ug/di= FFEET,
41~80ug/dle DFEETOE YFen 7 29
gzl = 124, 343, 1391t

7t 79 B 8F 4 3= A¥ET 14
Qug/di, Z3FsEd 28.5ug/dl, TEET  67.
lug/dig e, 8% ZPP= AEZT 33.Tug/dl,
EsET 40.6pg/dl, FET 183 2ug/dIF 1,
83 CALAMAEZE A5 2.1ng/ |, THEE
T 2.4mg/ 1, TEET 8.2ng/1 9. & HFAY
Aol Hi 2F 7|13 FFETe] 14.482
271 A1 asETol 7.23°02 7Pg &3l
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Table 1. General characteristics according to blood lead groups

Characteristics Low(n=12) Medium(n=34) High(n=13)
PbB(ug/dl)
Mean +SD 14.9+2.4 98.5+ 4.9 69.1410.3
ZPP(g/dl | |
/) o 33.7+13.4 40.6+15.4 183.2+66.5
inary 6-ALA(ng/ |
Urinary Caghle/ 1) 9.1+ 0.7 0.4% 0.8 8.2+ 4.2
Ex
ppsurelyears) 115+ 6.1 14.4% 7.3 7.2+ 4.3
Age!
gefyears) 6(50.0) 11(32.4) 4(30.8)
40~ 19 BA1.T) 16047 1) 6(16.2)
50 ~ 50 108.3) 7(20.5) 3(23.0)
Mean-+SD* 37.8% 9.0 4.0+ 73 4.3+ 8.3
Educati :
ucation(years) 1(8.3) 10 2.9) 9(15.4)
g 3(25.0) 17(50.0) 8(61.5)
10~ 12 8(66.7) 16(47.1) 3(23.1)
Mean-+SD 10.8+ 2.0 10.9+ 1.9 9.2+ 1.9
Alcohol(ti K
cohol (times/weel) 0(0.0) 2(5.9) 4(30.9)
1~2 6(50.0) 17(50.0) 6(16.2)
5 6(50.0) 15(44.1) 3(23.0)

*St%tggtical significance were tested by analysis of variance(ANOVA) or Fisher’s exact test
'P0.1

frel g Zole YIATHE D).
2) A7 A7 E Ak 23

A4 4719 9« £4 3 #37], Benton
Visual Retentionold 8% 4 =] we} &
A3 359 AolE HAFATHIE 2). & &
719 dee HEET 5.3, FHEET 41, IEE
T 3.7°193 2} 23 BAl7|oA & AsET 56.
4, F¥sTT 472, 11FTT 40.3, Benton
Visual RetentionlMe AT 9.0, FUs%
Z 7.6, 28T 752 Al &5 RN n5ed
% Z7ReE TN A vsld fosiA B
2 FYP5ES BYon 1eETY FeETY
vl@aAe gt Aozt el 53 F7A4Y

R |
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A, 187103 A3 AF AAee
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#317] Benton Visual Retention, 22 74
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Table 2. Results of neurobehavioral test according to blood lead groups

Test Low(n=12) Medium(n=234) High(n=13)

Digit span

Forward 9.9+ 2.2 9.3+ 2.6 9.3+ 2.6

Backward* 53+ 1.5 41+ 1.5% 3.7+ 1.4@
Santa ana dexterity

Preferred 466+ 1.7 425+ 6.7 T 453+ 4.7

Nonpreferred 43.0+ 6.2 40.0 £ 5.3 428+ 52
Digit symbol* 56.4+ 9.7 472+ 14.34 40.3+£11.1@
Benton visual retention® 9.0x 0.7 76+ 1.54 7.5+ 1.2@
Persuit aiming

Correct 178.5 + 24.7 170.0 + 35.3 151.6 £ 21.5

Wrong 17.5+ 8.1 27.6+13.4 29.9+14.6

§§:i1)t<i(s)t(i)<:5al significance were tested by analysis of variance(ANOVA)
Multible comparison were tested by Duncan method
#:low-medium @ :low-high

Table 3. Correlation Coefficients between general characteristics and results of
neurobehavioral test

: Age Education
Test
cc* p-value c.c pvalue
Digit span
Forward -0.099 0.45 _ 0.034 0.79
Backward -0.269 0.04 0.377 0.00
Santa ana dexterity
Preferred hand -0.501 0.00 0.245 0.06
Nonpreferred hand -0.460 0.00 0.194 0.14
Digit symbol -0.532 0.00 0.696 0.00
Benton visual retention -0.440 0.00 0.445 0.00
Persuit aiming
Correct -0.458 0.00 0.585 0.00
Wrong 0.045 0.73 0.103 0.43
*.Pearson’s correlation coefficient
T4 2 At 5% BATHLE fo 4) 1 820 AA T A7 PF HAK
S B FEL gt 9%, ws7Is 33 A3}
o] 71 BE A FBE 24 B3 WA 242
&AG -0.5329} 0.6998 HFo) 3 d ool met AAM =9 fo4e
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Table 4. Results of neurobehavioral test according to blood lead groups adjusted by age and

education
Test F-value P-value R?
Digit span
Backward 0.23

PbB group 2.78 0.07

Age 0.10 0.075

Education 4.91 0.03
Digit symbol 0.57

PbB group 2.21 0.11

Age 4.44 0.03

Education 28.72 0.00
Benton visual retention 0.34

PbB 3.25 0.04

Age 2.92 0.09

Education 6.00 0.02

F-value statistics is measured by analysis of covariance(ANCOVA)

UERH A8 318717t J3s AT 3o A7
P%F AA 23= & 49 2t} Benton Visual
Retentiond|X] 433 g5 A FEol & #9
g PP AolE B 4 P& g
A 3 #AAM B1%E 7FF E=3%en
Benton Visual Retention®] 34%, <A 94719
<o) 23%ATt.

3

al

222 = 36,3554, olF &
% TAA = 6290 HA AYHE &
2R 1.04%°) AF3IATH =T, 1993).
AL HIZE 4F FHEd] WBFEE oW1
< Hlwa 2 g2iA Qlvk. 53] A @ ARB =4
9 A% HAde 1¥E T2 AEFATE A
ot HZ ArrodME FFNEAZN
Z249 ¢ Sivke 97 23y} gol EagosH
olol g Aol T7HEx k. 22y AA7IA
WRPgol s 2 £ BF @ v= &

F%0
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o= ASA A deg Ao Bu vk

A Z2AY A 5 g3 BREF R AAAY
47} Azate] wiglel] o3 ke o2 delA
el 53] GABAYY 7152 wHSARE, =g
9 7L FIFHF FAZE e (Stollery 5.
1989), 334719 AP} tiRt 71999 S EA)
AlZIgar gek(Kopelman, 1986). -1 Qo= A14%
Zlolle] &A280] sl Folr} wAlgitta g
# IcHBaker 5, 1985).

2 AFoA] ddaztd AAM e f43e
HQ g BAe Fol= Benton Visual
RetentionollA] FHszelA oln] Awzd
Hl3le] BAIGH R fofsiA ¥ FPFES B
Aon, &2 4719 ded AAA Fx Rl
& Bt} 23y 3552 FseT] v
e Fg Aol & B 52 3

221 A e ded AR g2 998
ke o2 ¥4 o, B9 4% A
= 3435 71481 71E s7sket vlgt
o d¢e Al S a7 Hn, waid 3
L AR 7n|g HAA Fofol] A JIgs
A gov} A AE A9 Jg A "€d
(Lezak, 1983). ¥ Q@7 Aol = Az 287]
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Benton Visual Retention2 A]Z}Q1Alo] <]
NNFEE Sk WHOE(Cassitto &
1990) & d7olA 95 w87 B Fd
T FEET o)A Aszd Hlsl freaA
Astd AnE Yoy assdd s
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