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Relationship of between blood lead level and lead related symptoms
in low level lead exposure
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Soonchunhyang University

Joung Soom Kim
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This study intended to obtain an useful information on the prevalence of subjective symptoms,
and to clarnify the interrelationships between blood lead and lead related symptoms in low level lead
exposure,

The 93 male workers exposed to lead and 56 male nonexposed workers were examined for their
blood lead (PBB), Zinc-protoporphy (ZPP), hemoglobin (HB) and personnal history, and completed
15 questionnaires related to symptoms of lead absorption ; also measured lead concentration in air
(PBA) in the workplace.

The results obtained were as follows : .

1. The means of blood lead (PBB), blood ZPP and hemoglobin (HB) among workers exposed
to lead were 261488 g/ dl, 2834260 xg/dl and 16.24+1.2g/dl; whereas those of nonexposed
workers were 18.7+5.1 #g /dl, 206+8.7 g/ dl and 17.3+1.1 g/ dl. The means of above three indicies
between two groups showed significant difference statistically (p{0.05).

2. The means of blood lead (PBB), blood ZPP and hemoglobin of workers exposed to different
lead concentration in air were as follows ; When it was below 25 g /m® the indices were 24.7479,
2614268 #g /dl and 16441.1g/d! respectively ; These indices were 271485, 23941092 #g/dl
and 16.24+1.3g/dl when the lead concentration in air was 25~50 #g /m®; and they were 3.449.
3, 42.34+31.3 g /dl and 155+1.2 g /dl when the concentration of lead was above 50 #g / m®. Although
there were statistical difference in blood lead and hemoglobin among three different lead concentration

— 181 —



in air, there was no statistical difference of blood ZPP among the three groups with different exposure

levels (p)0.05).

3. The most frequent by complained symptom was “Generalized weakness and fatigue”, and fewest

symptom was “Intermittent pains in abdomen”.

4. Only two symptoms out of fifteen symptoms checked by themselves revealed significant difference

between exposed and nonexposed groups. These were “Intermittent pains of abdomen” and “Joint

pain or arthralgia” (p<0.05). No positive correlation was found between the levels of blood lead and

symptom groups categorized as gastrointestinal, neuromuscular and constitutional symptoms,

5. Blood lead (r=0.3995) and ZPP (r=0.2837) showed statistically significant correlation with mean
lead concentration in air, whereas correlations were not demonstrated between blood lead and lead
related symptoms or blood ZPP and lead related symptoms.

6. Blood lead (PBB) and ZPP showed association (r=0.2466) and the equation PBB=23.75+0.

0842 ZPP was derived.

7. On stepwise multiple regression, using blood lead level as a dependent variable and ZPP, hemoglobin

(HB), age, work duration (WD) and symptom prevalence as a independent variables, only ZPP

significantly contributed a lot to blood lead level,

8. While the ZPP measurement was found to be a good indicator in evaluating health effect of

lead absorption in low level lead exposure, lead related symptoms were not sensitive enough to evaluate

of lead absorption in low level exposure,

Key Words: blood lead, ZPP, lead related symptoms, low level lead exposure.
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Table 1. Frequency table of lead exposed subjects by age
& work duration

Age Work duration(years)
(years) Below 2 2—-3 Above 3 Total
2 1 3 6
Below 25
(2.2) (1D (32) ( 65)
2 9 57 68
25—30
(2.2) (97) (61.3) (73.1)
0 6 13 19
Above 30
(0.0) ( 65) (14.0) (20.4)
4 16 73 93
Total
(4.3) (17.2) (78.5) (100)
() :percent

Table 2. Frequency table of non-exposed subjcts by age
& work duration

Age Work duration({years)
(years) Below 2 2—-3 Above 3 Total
4 0 2 6
Below 25
(7.1) ( 0.0) ( 36) (10.7)
1 3 14 18
25-30 )
(18) ( 54) (25.0) (32.1)
4 3 25 32
Above 30 o
(71) ( 54) (44.6) (57.1)
9 6 41 56
Total
(16.1) (10.7) (73.2) (100)
( ): percent
31817348 F2Ea foAF Aol RY(p0.01)

DEUSE 35513902 F98 Folx UATHP).

AFETY dF Advx PR dF ZPPER TE
of uh& {%Eéx}j*-i’l PEE % 3% {Lo} g5 dswst
20~30pg/di]l 22AF7E 744 ol 473%E JERY
3, 8% ZPP—‘g-':t 19 pg/ dlo]slql taeabs 7bg
o 46.22%% vetRom g AFEvt 0pg/dlo)d
2A7H1L8% Ao, v ER oM = F AEE 40pg/
die} g3 ZPP 40 g/ dlo]d 224z AATHE 4).

GEzTy BERie) Y% A%l ZPP, ek
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Table 3. Frequency table of lead exposed subjects by blood
lead & ZPP level

Table 4. Frequency table of non-exposed subjects by blood
lead & ZPP level

Blood lead ZPP{pg / dl) Total Blood lead ZPP(ug / dl) Total
V] o
(ug/dl) Below 19 20—29 30—39 40—49 Above 50 (#g/dl) Below 19 20—29 30—39 40—49 Above 50
16 6 2 0 2 26 4 0 2 0 0 6
Below 20 Below 20
(172) (65) (22) (00) (22) (280) (72) (00) (36) (00) (00) (107)
24 15 3 0 2 44 1 3 14 0 0 18
20 — 30 20 — 30
(258) (161) (32) (00) (22) (473) (18) (54) (250) (00) (00) (321)
2 5 2 1 2 12 4 3 25 0 0 32
30 — 40 30— 40
(22) (54 (22) (1) (22) (129) {(71) (54) (46) 00 (00) (571
1 2 2 2 4 11 0 0 0 0 0 0
Above 40 Above 40
(11 (22) (22) (22) (43 (118 (00) (00) {00) (0O) (00) (00)
43 28 9 3 10 93 9 6 41 0 0 56
Total Total
(462) (30.1) (97) (32) (108) (100) (16.1) (214) (732) (0.0) (0.0) (100)
() : percent ( ) :percent

o] WA HlwE T 5oA B ulel Zo] dEZz )
A 8% d¥x 2 ZPPy f93A E3%hon(p0.05),
ParFe folstA 2hoH(p0.01).

3. 718 d&x BX

Bge 24 W 71F dFEE F 64 2 A
A FF 71F dkEe AEHAA 0.060mg/ moR
87128 o ABshE AHYTA 0027 mg/m'2
AAHeE A¥E F2FEL vehla Aok BF

Table 5. Mean concentration of blood lead, ZPP and hemog-

lobin(HB)
Blood lead ZPP HB
Subjects (ng /d) (ug /D) (g/d)
Mean+SD* Mean+SD  Mean+SD
Expose 261488 2831260 162112
Nonexpose 187451 206% 87 17311
p-value 0.000 0.034 0.000

Table 6. Average lead concentration in air by department

* : Standard deviation

Arithmetic mean(mg / m®) Geometric mean No of exposed
Department No of samples
M+4SD (mg / m?) workers
LSL 5 0.1681+0.019 0.011 2
Oxide MFG 7 0.038+0.023 0.033 4
X-Met 15 0.087+0.123 0.050 8
Encapsul 15 0.1431+0.180 0.085 7
GG 17 0.035+0.040 0.025 13
F/A 6 0.016£0.018 0.010 8
S/P 6 0.012+0.007 0.010
Formation 4 e 0.00940.008 0.006 15
Other 2 0.019:£0.009 0.018 29
Total 77 0.06010.107 0.027 93

LSL : lead strip line, Oxide MFG : Lead oxide mixing line, X-Met : Lead oxide past line, Encapsul : Encapsulated line, GG
: Green assembly line, F / A : Final assembly & finish line, S / P : Small part line.
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Table 7. General characteristics of groups with level of lead concentration in air

Range of lead con Age Work duration GM*
Group Department
(GM*) M+SD M+SD {mg / m®)

1 Below 0.025 LSL 27.8+37 27405 0.0098
F/A
S/P
Formation
Other

2 0.025—-0.050 Oxide-MFG 2718+4.7 22108 0.0252
GG

3 Above 0.050 X-Met 271419 24106 0.0622
Encapsulation

3702 V4 =L BAE Lead Strip Line(LSL)#
Encapsulation-A o]t 718t @M LSLEA = %&
552 2931 Encapsulation®A7} 713 e 874
2¥EE Yetded, ZistEad d sF dF:
X-Met¢} Encapsulation® A& A 2stie 3L&7]F 9]
e Z24E0An

N AFZ S o2 2ae B Ezx
HE Folry] fstod vsigFd) 9 715 dsEr)
0.025mg / m® o3}l F3 0.025~0.05 mg / m®, 0.05 mg /
m* o] Q) AlFen FEIFYLU(R 7), & ¥t @
HE fFABIA 2 (p0.05) 245l Hitedle 2oln}
AKATH{0.05). K

fr e

4. 7|15 Aol ME YESH XE

Zk g ey AR WmdA (&£ 8) 7l1F I
EE7b 718 £& Encapsulated lined]d 8% dwxr)
3564g/dl, ZPPE=7t 619 pg/dl2 71 22, 7t
%2 7% d¥=E 29 Formation® A7t 8% <
F= R ZPP &R /M #Xe goy MY F
Az WE 8F A¥=d ZPPE¥xe o7t AN
H(p0.05). BE 71F AT @& YEHY AR
X 9A BEe ue Zol ¥F A¥=E 7T 9%
=7t 12 A FsA 2ok (pdooD), 8% ZPP
€ F9@ Aozt ANTH(p0.05).

* : Geometric mean

Table 8. Mean concentration of blood Jead, ZPP and hemog -
lobin by department

Blood lead ZPp Hemoglobin
Department  (ag /dl) (g /db) (g/dh
Mean+SD* Mean+SD M4SD
LSL 1924 42 175+ 07 164401
Oxide MFG 3214104 243+126 16.6+0.8
X-Met 31.6+109 253+118 154+15
Encapsul 3561+ 73 6194359 157£1.0
GG 256+ 7.7 2384108 16.1+14
F/A 2474 61 198+ 6.8 159411
S/P 190+ 18 154+ 638 169409
Formation 2541124 36.04:47.7 16.1+12
Other 248+ 60 2594167 166110

LSL : lead strip line, Oxide MFG : Lead oxide mixing line,
X-Met : Lead oxide past line, Encapsul : Encapsulated line,
GG : Green assembly line, F / A : Final assembly & finish
line, S /P : Small part line. * : Standard deviation

5 ¢ XZE4 248

o #dd 157 $EU(E 1002 348
AZ2FH HE2 oA
FE2 “2FEo] Y&

-
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Table 9. Mean blood lead, ZPP and hemoglobin among
groups with different lead concentration in air

Table 10. List of lead related symptoms

) Group 1 Group 2 Group 3
Variables p-value
Mean+SD* Mean4SD Mean+SD
Blood lead
247+ 79 2714+ 85 3344+ 93 00007
(g /dl)
ZPP
2614268 2391109 4231313 0.0696
(g /dl)
Hemoglobin
164+ 11 162+ 13 155+ 12 0.0381
(g/dl)
* : Standard deviation
28 4L 21yt 4 §5Y 3489 Ao UANA
o EAqdog fo48 FEo IAEL AN (PO

05) AZ23H HEZ o 24 5289 WA o
<

Zogug 139 $52 Adsu: wEere
o s §EY ZREE AL AVE 2ol 4
fz}iz} ™ gEe w0 2@l s ®e (p

g"“ﬂ"‘] g% °‘““—E ZHd oz =y =zt

%% 2%E (29 2) 2E FF oM 7o =
A& ZolE BolA FUTH(p)0.05).
QA AAFE 157 F5F 12343 FEE 23714

Qa

&, 567.8W FES NATSA F47 9~1591 ¥
% AHQ FAFeR TR FTAEE F48E
Fopi w2y 3) durAQd FAHTol Mg xded
A FFTel A Hay FHET FoF Aelw

0 oy

u

B

EXPOSED

No  Abbreviation Symptoms
1 S1 Loss of appetite in recent
2 S2 Trouble in constipation or diarrhea
3 S3 Lower abdominal discomfort
4 S4 Intermittent pains in abdomen
5 S5 Tingling or numbness of arm or leg
6 S6 Weakness of wrist or ankle joint
7 S7 Joint pain or arthralgia
8 S8 Muscle pain or myalgia
9 S9 Generalized weakness and fatigue
10 S10 Can't sleep well at night
11 S11 Feeling irritated at the slighest
disturbance
12 S12 Loss of weight
13 S13 Difficulty in concentration
14 S14 Dizziness at sudden stand up
15 S15 Continuous headache
Hold FUTHPY0.05). AZF2 a3} wEF2Te FAE
7t 328 nngME dxg o] LAY APES
A 4T frYstAl & 348§ Holu AA B
TAEE JEZ T 403%, YIFEE0 292%E F9
g 3489 Aol UEPATH(p0.05).
3% A%z 7R 42 F4ed 482 5 o
TR SAEFE sag0 Fhske A9E Bl

o prevalence %

81 82

83 S84 85 8e 87

88 S9 810 811 812 813 S14 816

lead related symptoms

Fig. 1. Prevalence of lead related symptoms between lead
exposed and nonexposed subjects
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BELOW20ug/dl 20-30ug/dl
30-40ug/dl ABOVE40ug/d|

o prevalence %

80

60 s - T f

40 8N

N N Z N BN N NERZENE 2 ElZ
81 83 84 S5 S8 87 S8 S9 S10 S11 812 813 S14 815
lead related symptoms
Fig. 2. Prevalence of lead related symptoms by blood lead
level in lead exposed subjcts

EXPOSED NONEXPOSED

prevence %
50

Gl 8X NM 8X CONS SX TOTAL 8X
lead related symptom categories
Fig. 3. Prevalence of lead related symptom categories between
lead exposed and nonexposed subjects

BELOW20ug/d| 20-30yg/dl
30-40ug/dl ABOVE40Oug/di

0 prevalence %

80
50
30
20—
10—

al 8X NM 8X CONS 8X TOTAL SX
lead related symptom categories

Fig. 4. Prevalence of lead related symptom categories by
blood lead level in lead exposed subjects
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ZPP%ES?} AT E r=—0398902 98 Iy
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¥F dF¥SE F4USE 95 ZPPEEE SYds
2 8o Az wZzde 14 JARME N
uh 3 129) g}, JEZR PN 85 AgEs ¥F ZPP
FEY ABAF(r)E 024668 HAANEL AR dxn
W A9 (r=00608)S UERoUY fo4e dm

(p€0.05), WIF 2T AN AR 2 F4L
SRATHP0.05).

43 AdFEE FH5E4E Rsln dF ZPP, ",
Ay, TEEF, ARG ZHEE SUEFE 8l oF
BAQAEY AUHEY Fo4E U FIAEHS
Algg vk 85 ArSE ¥F ZPPd 4L we A
o2 vestov HEZ g As #d o] gl Ao
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A HErE FEY 9EZ2dA 71F dFEE
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o} gistdh

Table 11. Correlation matrix of various variables in lead exposed subjects

variables PBA PBB ZPP AGE WD GISX NMSX
PBB 0.3995%*

VAY - 0.2837° 0.2466"*

HB -0.1923 -0.1197 -0.1675

AGE -0.0028 -0.0472 -0.0556 -0.0426

WD -0.1785 -0.1804 -0.1711 0.0768 0.0352

GISX 0.0415 -0.0102 0.0136 0.1554 -0.1072 0.0572

NMSX 0.0615 0.0560 -0.1345 0.1099 -0.1677 -0.0434 0.7085°

CONSX -0.0118 0.0004 -0.0066 0.0808 -0.0290 -0.1435 06717"* 0.7751°*
* P01

** P<0.001

PBA : Average lead concentration in air, PBB : blood lead, HB : hemoglobin, WD : Work duration, GISX : Gastrointestinal
symptom, NMSX : Neuromuscular symptom, CONSX : Constitutional symptom,

Table 12. Simple linear regression of blood lead(PBB) on ZPP

. Variable Regression
Subjects . r r p-value
X Y equation
Exposed ZPP PBB Y=2375+0.084 X 0.2466 0.0608 0.0172
Nonexposed ZPP PBB Y=14.624+0.179 X 0.2316 0.0536 0.0856
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Az e g3 Yehde AAFEE 448
A7, g2z, 255, FEE, 75, 483, #4334,
Wu)gh AbA9) zold o2 delA U(Wineger
£ 1977 ; Dahlgren, 1978 ; Irwig %, 1978 : Williams %,
1983), olE Z4L A4 #Fsiet AAF2 KA s, 2
g3 F347474 F2 g 5 deq 27 F2A
o HEo[HY FAoE AzFEo Ha 5olFQ) dF
= z4¢ Jebd £ iz FH(WHO, 1980). whetA
Z71d AFES oty F de J AGES 2 =
dzo] W& AGFA A3t gol M=sUckLils
%1985 ; Neri %, 193; o= &, 1991).
x3 Z2ALE metsty] 9@ AEH AuE F
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W % 1989 ; ol R B, 1991). -
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Al 2R 8% d¥EY AT AN 2 A4ns
glste Ax e oy, = Jre| 92§
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Hog Z2Fste o] 224 T d F23rHWHO,
1977 ; Lilis &, 1977 ; o|¥ = 5, 1989).
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zitstg ot e LM 5E40E oY AFk
9 738 FASE AYgAYE & F Ak
237 BE 71F dFEE F9F Fo)E Bl
A FoHpy0.05) ALY F2 FE9] Wit gl o
AEEE fAsE AYgFoldt oy d&FE W
el 83 o 9 ZPPEEe HZZEY HlEA §9
g a}o)E Ko (p005) FEVE A9 dERAMZ
ol RNE9 Wt AT & F UAL(E 5), ZF B4
Y 7]1% A%xd WE AR ¥5 A% ¢ ZPP
£ % Q557 5 3AAA f9aA gt JF
A¥rrt 0.03mg/m*e) ZEAl HF dETE 3048/
dig 2343S BoFHE 8).
& 7% QEEPd wE HRANE(E 9) 7F
=7 28 FAA 8% dwmst fosA 52 &
& 2o(p001) 7IF A E7F 00098 mg /mil £2
A 83 dA¥EE 2474794 /dI9R, 00252mg/ m?
AMe 2714854/ dl, 00622mg/milME 33349,
3pg/dl FF9 % AREE 2¥oH(pol), 5
ZPPEEE 8% EZg4Fol 845 27 2614268
gg/dl, 239+1094g/dl, 4234313 g /diZ eyl
(p>0.05).
T3 3 0027mg/m'Y ME: $PZzA ¥
T 2614268 pg/dl, ZPPEEL 2834260 g/ dl
FEo|Ath ol AAAE ARG JF A%E
Yz A% s ANA vladM(uAd 5 1991) 7]
> AFE 0.0163+0.020mg / m*A A3 AFEs 17.7413.
/diz zA o] B A 7F dAxEd HlEd
drr o Ra FHATE 222E gge

23 2 ANI(1987) 2] dFANA 71F A EF 0.047mg/
m*dd 3 AT 324492ug/d, ZPP& 372420
Bug/diz £ Q39 75 Ak vlaA 83 9%
= 9@ ZPPFE7l #4138 Zle 2 Jetdon, Ao (1985)
9] 2AATH 222 AFYNE 713 A% 0.063me /
miol A 8 A¥TE 200+654g/dl, ZPPEEE 31
8+234pg/dIR2 B AFdME {FAR AAE RYL
g IHEZ EANE 2z AFNA(IRY F,
1990) 71% A% % 0.006mg/miolA Fa 2z &
F 9% 19994801 g /dIE B ¥ AFo wE
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Auge WA ol DddE Aol BARE Aol
TP A YAL FHS e qYT] 42

e #AaAA WS N Aoz deieu
& Ardde E42FS Y H9E dEgen(R
5), dFzwd Yol fofstA Hak(p0.01) o

v Qe o e A7 FHU 99 JH, 213
AR & AoldiA G Aoz Aztdd. o
A 3471E 759 dE2A BF ¥ Fhe o
L AR AAHY ArFPds o] Qe Aoz A
Zteln] ol ¥E Axmrt 110pg/diojstl M= 84
A2 o)Fae] YevA] Fevhe B (Wiliams §,
1969)¢}t dF dAw=7l 50 g/ dioj3olE o) Fare]
Yehtz) geths AN Zielhuis, 1976)9F X &, Al
ARZA7]F(WHO, 1980)M e 204g/dl H3Fo A%F
T 8% ddE Y& PAAZA dFE F &+ UG
e d410t 2z a4 ghe do A7 24
Uehhs o154 8k e 9ol slo} oo it X143
¢ A7t daE Folnh

ol 9§t AZ4FFE Lotry] A% 1574 F=29 A
AZge) AERANA A Z2F9 3488 403%
2 vEeFed §o&A 2a(p0.05) 7t =W ¥n
(28 DoMe “FA7] oF F971 ob&u7 vt e}
“#Ho] olZAY KAl Eiltl"e IBge] vZey
2o FosiA 2o (p0.05) ¥F dEzd wE Az
4 TahEUAE AolE Holx goHaY 2) e
dEZzz Q% e A AGd g B4
57k ALE A Wistel ot MAFA YRE
giog Aztdd,

mEt AEe 8F QM A AgFyo] Sy
olx] k& oz Az Lilis $(1977)9 ANz
HE Asmrt 40pg/diotdd B AAFAe) %
I zAMSE A, Sakurai $(1974)9] B oM E 50 pg /
die]stl & R34 Shgo] Buaa s 3
o vsd FFES Jellc meld Axze dZza
A7 d%s da sy oA Foidt & de
Wl e] shde] a7wHw, AGFF 2AM 42E E 5
AT FH48d 2 Ao 5L EAlo dhotsied alg
Ae A454) ZAPL o Fojo] nigR s}, £
o3 dPdA BF d¥E F7Hd BE J4S5A45LE
HolE 8% ZPPEE Z7ldl wed A4E44e 548
ol F7bh ¥x@che FR(Lilis 5§, 1977 ; Fischbein,

1980 : ol = &, 191 E AxX ¥F AxE7t AA34
7 fog #de] Sl 9Hel Yo (Wiliams %,
1983), ZAMNAALe] zpo] @ H2 F39 zolo 7Y
3 Aoz Azdo] A4 HEEE AP A
7t v 2gastela Azhdd

7 ' 348S B AAERAF FEL ‘20
yastn faigte 922 E 67.7%9 4g
(29 1) 8% d%% 60pxg/dlojde AA
2AE g4z & 24z Wineger %, 1977)oA
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34 AR e Hago] 4%, 85 AFE7}t 504g/
diojstofl A Apzk54E “Arc f2gg =707 52%
9 4 2488 ¥ Z(I¥F F, 19913 vlmA)
ol A7 Wlgtd F AFEst 433 *HE B @
Tl 71 2 24 5488 82 B dxsh
4 3488 8% d%xd Yo ¥ 348S 2
iA=8

83 drert £ 479 fAR H3Y F(1990)9
FARAAM e S2de] 415%2 B Ao wEay
2o e 3488 JeEbdo ol dEzs 3 @
Aztzde) ZAA ASE AEZPMY JgE
Zbeted 2R ZAale SR FAE adE HEs
Zldle A glem A Wzl Aol7t A& F
slol Mg Fo7 Hag FHold,
T3 2 dyda 85 dxEd 0e 4434 34
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1FE AZzA ¥l FHFE T Ti g0
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Ao, B Axd o] AR
2z g de] U0l F oy wid] Fuz
o] &% UMY F Wrle Kt AUg AL= .

Aesty Ane 7‘]'2}1” 2 A, & P
dEdAde 8% Idsxd gv’ﬂm4ﬂﬂ FaA S
(r)=024662.2 -rr«]?} Aol AE B IF dFxzs
e a7 w7 Jude 3121"‘4 ST
Ha JaAol AUk MiFz M AESY A
o FaAel gde ez Jeiey ¥ ZPPw ¥4
2% 9 9% /9% G43E Bo FAdAR vk
g widel 2ol UIgA 8F ZPPr S ¥
Atk

E@

=3

L Ao d2 dA¥mrt 261+88pg/dl, ZPP
57} 2834260 g/ dolS] ABASI 0246602
We 4ug voju 8F ATl 4014165 4g / dl, ZPP
FET 151724 pg/dlfM 9] FBAFE 04015(HF
of, 1985), €% dA%% 433+924g/dl, ZPPEXE 131
44102 #g / dle| M o] FoAISFE 0662(01H = 5, 1984),
8% A¥%sl 4184764g/d, ZPPEE7} 6624403
pg/dll = ABA ST 06794, 85 A7 29046,
5pg/dl, ZPPEE 31.84234 pg/dlel e 069862 4
el dtm(LAH, 1987) de dFoiA BUHA7,
13 A¥ES QAT 5 e F2 Y2 Mgz
ZPPEE9 ZFo| oy A7oA g wi(Liis §F,
1977 ; Grunders} Moffitt, 1979 ; Lee, 1982 ; o|¥i =t 5,
1984 : Aok, 1985 AW, 1987 : o) 5, 1987 ; ©]
W2 5, 1989) 2 Q7NME HE0FE F£E9 A¥:
AEzoH ¥F ZPPol 2oz AZzF Hrs s}
58 Aotk

ol2d ¥F A¥EE FHUSFE JE ATHSFE
Edu42d 237EHdA ZPPulto] 9% 7dg
AUR A AAF4L F A% FBAo) gle A
oz 1+E+kkt}. _

TFE A dide] Aol ving F& dx 2

ix} He ZASAR £ 87 FEI WL Ao
AT 224 2%d g3 d3t old AR E2¢
of g dpolng ojx Fxe Aol ot 2y
oF 14z #3Z2 $FS o F FIRAY 2
& 22 A €5 dsed ALFAS RAENe
o2 w4AQ Ak 24 vd F Qe JAESY
BYEE Yoln = F3 FAFo] o Aot

ostie) 84712 429 A¥E BA%RA 22A
AZBAE Al AAZTF 2] G pHuThe
YAER sEo 48%H AXA A BUHTS B
st} Walshe Aol wdAse 4R A¥F ¥F

AEE YA NG ¥F ZPPEEE ol gslolx A A
o,

V.24 & 48
B HAR) AN e 9Z2A 4% 9%%
A ARFAHe #AE melsid d%g Tz
4°1 Agde 4@ 12434?40\] T80l He ARE
93zt AYF FAFE L AF2o BAY AYETHY
AEL A4S &A}a}%c}

B}AEEE 71% d¥=(PBA)E Z23sdn AEs
A Aot AEE SRS A A 34 &
2% 147 59 $ssd Z2¥ 939 HERF
Q AHE g 2 s6Ee gdez dF A%
(PBB), 8% ZPP¥x, 44%(HB)& &3s9on,
BAZE d 24548 AP o8 doln ).

71% AEE Fol o B ARE s
Ao g 245 d 12ES Golro}
HES U
ﬁ%ﬁ;‘.}q 3 dA¥EE 26.14884g/d, 85
283+260pg/dl, E8LFE 16241248/
ﬂi-sfoﬂﬂ% 2bzh 18.7+45.1pg/dl, 20648
7pg/d, 173+11g/12 8% d¥x9 dF ZPPFE
¥ 72 F98 Aol BAHpL0.05).

2. Group¥ AE=E FE7} 25pg/mPolsli, 25~50
pg /1P, 50 pg /miol ol ale] HaAEY ¥F 4
e 22 241479, 271485, 334493 xg/dlE f2&
Aolg RAN(P0.01), ¥F ZPPsk& Ztzt 261426
8, 239109, 4234313pg/dIE #2F Fol= AL
o (py0.05) FYLFE groupst xtel7b AATHPL0.05).
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o] Aol 1986, 25(1) - 1-8
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