BB B BEsE BN
Korean J. of Preventive Medicine
Vol. 15, No. 1, October 1982

2 Abd Aol A WA g o] F5-x) o
o] 3t D-Penicillamine?] %] 8 & =}

e ga o Foj 8 el A
AR A A @ ag
A T =

Abstract=

Effects of Oral D-Penicillamine in Treatment of Industrial Lead Poisoning

Soon Duck Kim, M.D.

Department of Preventive Medicine, College of Medicine, Korea University
(Directed by Prof. Chul Whan Cha, M.D.)

For the purpose of the curative effects of oral D-penicillamine in lead poisoning,D-penicillamine:
was orally administered to 7 lead poisoned workers which were employed in glaze product industry
dealing with the lead oxide (Pbs0y).

The doses of D-penicillamine was 1, 200mg per day which was administered by oral 7days sch-
edules, taking for 5 days and stopping for the following 2days,repeatedly during 3 months period.
(All the poisoned workers started working again in that industry after 1 month treatment, and
were treated by oral D-penicillamine for 2 months still being exposed to contaminated environm-
ent.)

In order to evaluate the curative effects of D-penicillamine, 10gm of whole blood and 24 hours
urine were collected every 14 days during the curative period for laboratory analysis(hemoglobin,
blood lead, urine s-aminolevulinic acid, urine coproporphyrin, and urine lead levels) with the
observation of the clinical symptoms.

The results were as follows;

1. Oral D-penicillamine effected good curative results as that hemoglobin, blood lead, utine o-
aminolevulinic acid, and urine coproporphyrin levels were decreased below the critical level
within 1 month treatment.

2. After re-exposure, oral D-penicillamine effected to some extent as that urine lead level was
decreased below the critical level after 3 months treatment with disappearence of the clinical
symptoms after 2 months treatment. However, the curative effects of oral D-penicillamine in
the lead exposure state is questionable since increasement of blood lead level and remarkable

decreasement of urine lead level after 3 months treatment can be observed.
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Table 1. Personal hisfory and symptoms

Age Duration of P Symptoms
lead I t hist . ; . —
Case (y1) Sex lea e(xyp;(;su ¢ ast lustory epigastric abdominal nausea & constipation abdominal
soreness  colic vomiting distension
29 m 0.8 —~ - T - _ _
2 38 m 14.0 same attack - — — + -
(5Mo. ago)
3 26 m 0.8 - - + + - -
4 31 m 8.0 same attack — + — — —
(5Mo. ago)
5 37 m 4.3 same attack + — — - _
(3Mo. ago)
32 m 2.4 - + - + + T
7 31 m 0.7 - + - + + +

5 23) A AFEx Al A Fapaola & .

i e A% X]i. |l 7 3 e Table 2. Laboratory findings before treatment

2A el 2wy o 2 chelating agentr} A}-&5= ol &

BAL, Ca-EDTA¢} D-PCA9 22 3 el w2 Pb-B Pb-U ALA-U UCP

aEDTAS DFCAS 2253, F e () (g oogm) g/ oD (/D)

220 & oA Frb ol 5 o] grjonnee o eg)

D-PCA: BALo|1} Ca-EDTAo] 98] 7 T2 Fo% 1 104 127 360 6L 1912

Aol dmAEA g o9 Zu, owd Bag 2 108 122 423 77 845

o] ,—g_‘_ m}_ﬂ_x.1 ;(]_7] _'_oq 7]_ 7}_ ‘6]—13}-“ 70]_;@! Oﬂ o KH 3 10. 8 89 337 37 1715

AFEa g0 wo] AL g RPN, 4 10-1 118 274 56 531
B aAeAE qan oz do] 2zhond WA 5 9.3 103 182 56 2440
WE 528 s)4stm, D-PCAS) Azisd 17 6 11.3 97 248 41 1000
4 @EEASaA 3187 DPCAS ATERg 7 1.3 128 408 60 2591

range 9.3~11.3 97~128 182~423 37~77 531~2591
a4 9 2Fcle, 9%9%, 8% 0-ALA, & mean  10.57 112.0  318.9 55.4 1576.3
SD 0.71 5.6 88,1 13.3 774.2
* Hb; hemoglobm Pb-B; blood lead concentration

Pl H] 23] . Pb-U; urine lead concentration
Fotalst vl g ALA-U; o-aminolevulinic acid concentration in urine

UCP; coproporphyrm concentration in urine

coproporphyrin, hemoglobin ¢ ¢ AAAL47 S

moofN b do
A
o
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Table 3. Air concentration of inorganic lead in wo- Aagae Ha LAy JAEA 9 gAAA}

tking environment aAozd AAAE QAELREH BB 149

Point Air concentration of lead (mg/m?) 27 ez D-PCA Foizlde E4% 10ml AH sz

244 7+ &5 o} hemoglobin, ¥ Foizgs, 5o,

1 0. 061 8% ¢-ALA, 8% coproporphyring &Astg . A

2 0-273 =E Aoz Af AAY Awdt Asagn 53

; 0-451 AFE A4ARgt ARt LFAFRAL

: 0-199 Wik 98 47 A4 ARadosG:D FA%

5 1.391 3)8}ed Diethylthiocarbonic acid-Nagd 2.2 chelates} &

6 0-849 S 447 2 MIBK(Methyl Isobutyl Ketone)o =

i 0-124 2e9 AATFFERG o AR, &

8 0-021 s-ALAX Mauzerall D. & Granick. S.* (1956)%®

range 0. 061~1. 391 . o] F3}s], 45 coproporphyring Joan Soulsby &

mean 0. 421 R.L. Smith#] (1974)*¢] £3}¢], hemoglobing Cya-

SD 0. 474 nmethemoglobind] o] 2]d}e] &4 89t}

* area 960m?2 i
natural ventilation 3points v. M4 S

1. D-PCA Soi% &= st

D-PCAZATHFAF 149 Aoz 2 zelid54e]
W3lE Table 404 BE& wlelzbo] A m 257t HAb
226 2 QR epigastric soreness, B34 %3} 1.9

2 237454 o a4s s WE S 7oA
velstor, A= 4FdE A%

W& =
fi8 Q
A 2g, 2% 1Y, £9%

porphyrm«l Aol T AAA AT EIEA )4
TTE 2gn 44, A5 AA ” 29 Az

AL Aol glon X-A &7

C YRR 2424 FY_AY Agd%e Table 3
o A ®E uhelzto] 0.061~1.39lmg/m3] Hzz 3
T 0.421mg/m3E Be LT 0.15mg/md (=] F
ACGIH, 1973)% Z3}3b4 o}

*
2 o ml

£ 3%e] 34
ddm, AR 6FolE WSS 29, 43754
B. 47 e L 3%, TEEL 180 34393, A2 §FYHE
SMEE FAE FAEA W%
ATEFor FAH 790 g 2 2x D-PCAMY 2. D-PCA EiE QMHAILEO| 5}

Table 4. Observed symptoms during consecutive periods of treatment with D-PCA

No. (n=7)
Symptoms Protrea-  2nd Tth 6th Sth
tment week week week week
epigasiric soreness 4 .- — — —
abdominal colic 3 — — — —
* other gastrointestinal symptoms 4 - 2 3 -
myalgia _ — 1 1 —
anemia — 7 7 2 -
insomnia ‘ — — 3 — —
* includes nausea & vomiting, constipation and abdominal distension.
FEFA A E, &F) 1,200mge 19 33 A 447k 93bel o] AA AAAA 9] JFA = Table 5
Vel ATRA e, A2A2e 592 Fdan 2 o4 ik wshgos, DPCA AFFAE A4
47 5 E5AEE LR ASFeE s VIES 8 wde A AAdEEz 2w dga 2
of o) % 790 & Aol A thal ZFeA H ol edo] hemoglobin®! =72 & Figldl4 ni shsbzre] 2)
AEzHE Aol AE 2 ad 2097 ALstdch) 2Ad dF5Ad A AH ol (AFHFl2gm/
GASUE YAn e ATANE FAAHE ) A2 274 4A 4] FES APRAZ Eohga
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Table 5. Laboratory findings during consecutive periods of treatment with D-PCA

Periods of

treatment Hb (gm/dl) Pb-B (pg/100gm)  Pb-U (ug/1) ALA-U(mg/1) UCP(pg/D
pre-treatment 10. 60. 7 112. 0+-15.6 318.94 88.1 55.4113.3 1576. 3774. 2
1st week 10.9+1.0 63.1115. 4 634.94:378.4 51.319.7 1051. 972568 4
2nd week 12.410.8 48.0F 9.2 1333.61-821. 0 46.3122.2 228.414218.9
4th week 13.6:50. 4 49.1115.1 604.171-325.0 8.9+ 3.2 161. 31 94.4
6th week 12.7x1.1 41.32:16.0 612. 31-440. 5 21.04£9.3 356.1+227. 9
8th week 13.9490.8 43.0117. 4 361.3226. 4 .13. 4+7.7 33.7% 20.3
10th week 14.4+1.1 41.7212.7 510. 9-455. 9 14.047. 4 264.61214.5
12th week 14.8+1.0 52.7:4£22.8 88.8+ 41.9 9.14+5.2 67.2% 74.9
16th week 14.3+0.7 59.5+12.4 121.02=115.4 21.8%6.1 37.474 23.3
(p<0.01), AZF2F A& AL AL TE3] A5d A AFTFA A= g A (ATFAE 60ug/
g ngo AnFAF ViHd e Fadte AFE 100gm) A& 150 (A Fadd A 25F0€ o
29 FE/EA G Fadga (p<0.0D, AF5F2F A
@5 sFa € Fig2dd 2y vhezte]l A& 2 24U Rl & A% AT EA 5 4A & ng
o HEL A gz AEFAF Uil 4%
sr o/o-—*o ----- -0 st AEe ngd.
= P/oé‘\o' - Completion 2% o-ALAS S g & Fig3d4 v _‘5}547&"]
‘g Re-exposure of D-PCA ArA AFFA A AFAYL AA (LT FIE 10
5 O\ mg/D) A& N Uel 93] Faste] AFFAFA
| DFCA #9) 448 59 o h(p<0.0D, AFEF b A%
5 stel A2 2Rl E A9 @Bl AFESEH o]
£ 5 A4 44§ vy3 AR Dol e 44 4
T < stgl
© % coproporphyring] 34z & Fig.4o 4 u& u}
e 1 : spiko] A A AFHA o g g 4Ao] (AT
© ] 2 S 4 71% 300ug/D) A E 2% ®As Fistd AFF ]
Month TA ot HAE HFPo(p<o.01), AFzF A
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fig. 2. Changes of blood lead concentration during
consecutive periods of treatment with D-PCA.
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