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Effect of oral D-penicillamine in Urinary excretion of lead

Chung Yill Park, M.D.

Department of Preventive Medicine and Biostatistics, Catholic Medical College, Seoul, Korea

(Directed by Prof. Seung Han Lee)

In order to study the chelating action of d-penicillamine on lead and the possibility of its

application to the provocation test for diagnosis of lead poisoning, urinary excretion of lead was

measured from 24-hour urine samples before, during and after administration of d-penicillamine by

oral route for 5 days on 18 lead workers.
The results were as follows:

1. Oral d-penicillamine 600 mg/day raised the excretion of urinary lead by approximately 3 times

as compared with initial urinary lead level.

2. Initial urinary lead level was the better indicator of urinary lead excretion in d-penicillamine-

administration than initial blood lead 6~ALA and hemoglobin level.

3. Oral d-penicillamine may be quite useful in provocation test for lead poisoning.
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Table 1. Initial Urine lead, Blood lead, 6—-ALA and Hemoglobin level
Parameter ,
m Urine Lead pg/L | Blood lead ug/100gm 5~ALA mg/L Hb gm,/100gm
1 375 62 25.3 10.8
2 350 59 4.4 11.2
3 343 110 4.2 10.5
4 285 50 1.7 10.4
5 225 49 4.3 10.8
6 200 67 47.0 13.0
7 198 73 32.0 14.4
8 170 62 3.6 i2.2
9 163 42 3.9 14.0
10 150 95 4.7 12.2
11 142 — — 13.2
12 147 43 3.4 12.5
13 137 66 3.2 13.4
14 135 — —_ -
15 126 — — 15.3
16 120 23 3.3 12.2
17 114 60 2.7 11.2
18 111 39 5.8 11.0
Mean+S.D 193.9+85.5 57.0+28.1 9.97413. 01 12.29-40. 95
223 g¥ 75 FAsigden, Ax D-PCAY Table 2. Number of subjects according to the
Chelating action & A&7 7ke] 8] 2ATo 24 F ;‘:;:)t::t‘gfy of lead poisoning in each
oke] 744 L AstEd =4 dax E dTE A= —— - Hooas
Y \crflter< Urine leadBloog lead a-ALA | "ZI0EL,
Parameter {pg/L) 100gm) |(mg/L) l(ggé{n)
Above group 10 8 3 11
I. Xz & Yy Below group 8 7 12 6
*The criterion of lead poisoning:
1. M 8

5~18d7t o FAAAzd FA45 2 188 F o
Fojdow Wity on D-PCA B9 35 of, &
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ol B o F thAxE ILO®I972)Y, FF=FHFP & ¥
% Lane (1968)%, AFH (1972)9 59 d%% WA
Bg AEE Az sd AF4 2F A 150eg/l oA
(UA) @ =jab#(UB), % o 60ug/iol4 (BA)
ujalF (BB), &% 6~ALA 10mg/le]4 (AA) & wlut
+(AB), #HA£ 12.5mg/100gm o)A (HB) & =j=tg
(HA), 02 BF 3% s4HF 2).

Urine lead; 150xg/L
Blood lead; 60pg/100gm
3-ALA; 10mg/L
Hemoglobin;12. 5gm/100gm
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Table 3. - Urinary lead excretion according to initial urinary lead level

Tnitial day\ During D-PCA ad. (600mg/day) After D-PCA ad.
Urine lead
level o | 1] 2] 3| 4| s 1]z 3| 4| s
>150pg/! 245.9 782.7 813.8 820.6 744.3 617.3 485.8 384.6 325.1 276.7 247.3
+80.7 +134.0 +£214.6 *£133.1 *+141.2 +97.9 +119.4 +90.3 +76.4 +62.4 =+73.1
<150pg/! 129.0 452.8 454.2 423.2 414.8 324.0 269.3 220.8 211.0 185.0 107.0
+12.4 3-115.8 +£100.6 +82.6 +82.8 +81.3 +63.6 +59.6 +21.3 -+38.4 =+33.8
Total 193.9 636.1 654.0 644.0 597.9 486.9 390.1 311.8 "274.4 235.9 184.9

+85.5 £206.9 $:249.0 £227.7 +202.3 +171.8 +146.3 +112.8 +81.6 =470.0 £91.3

Table 4. Urinary lead excretion according to initial Blood lead level
Im During D-PCA ad. (600mg/day) After D-PCA ad.
Blood lead _
Tevel o | 1| 2] 3] 4] s 1] o2 ] 3| 4| s

>60pg/100gm 210.8 727.7 7947 771.3 685.0 542.3 471.2 383.6 359.3 289.3 220.2
+90.2 +173.1 +108.2 #+123.2 *114.1 +£99.0 +85.6 =£60.7 +67.5 +64.9 +88.2
<601g/100gm 200.1 663.1 650.4 655.1 632.8 513.7 367.1 266.8 203.0 186.2 176.8
+83.6 +173.6 +148.1 *+117.4 =+67.4 +105.9 +52.4 =+62.8 +49.6 +41.9 +55.8
Total . 205.8 697.6 727.4 717.5 660.6 529.0 422.6 329.1 286.4 241.2 199.9
+87.3 +176.3 +141.2 *+137.8 +100.5 *+103.3 +88.8 +84.9 +98.3 X75.6 £77.9

D-PCA 54 #& 25 4 vidFyEE flazstgen #pske] Al 39l 820.6p8/l 2 HuAd ol2g o
D-PCA Chelating action 8] x|&771e B4 835 59 & 617.3pg/l 2 ohAl F& Slg e vl olH L Ry
drxd FAEE 9 S WA= 25 d¥r AL &%  WAFE 245. 9pg/l o] wg4] 2 2.5—
o Aol & Zx EATHG T 3.309 FEFotold ® Frzt 5479 FF N4
2% d%e Adoz d¢ AAT Anyd 244z FEE 756pg/l A T A vjd 3. 1ol ® Fo
& & kel Dithizone ¥ (%Eﬂfé‘, 1967) ol & sl A 3 A Folle Al 199 486.8ug/l Al A 52 247.3
BATG BF A% QR QAL AASR g ARN ¥ dHRen RAFEs F9aA F5)
heparine 2 = A3 MY, T4 H FAAE AL A A& A 294 7R g (P<0.01).
3te] @ 10gm & A ¥ o1& Dithizone W7ol o5} F5 AEA AuEd Q9AE 25 A FEst
o Fek L4519 D-PCA o A 199 452.8mg/l o H¥ A&3}y
£% 3-ALA & Wada & (1969) % &8s 39t AlZete] Al 24l 454.2pg/l 3 HzmA ] o=y o)
2 oz Az FAdgr. ¥H4TFHE Cyamet A 5del® o34 324.0ug/l 2 W8 FFE v} o)k =

method o] ¢} ste] &Rs44). del d MAFE 129.0ug/l o WE) AF 2.5—3.54
o 5 Frlelw Bzt 547 HE AR EE
0. A b 414mg/l 24 o} 3.29o]v}. = R FEx It A |

4] 269.3ug/lel A A 599 107. Opg/l 7R % B
Hzton WA FE} Fo5A So49 e A 32 A

1 28 dY E2 & 23 o WS 747 g1 =k (P <0. 05).

25 4q FEE FF JEF ol ATTH urlFoE 1} AAAer el 9% d ¥Es B A 199
223 D-PCA Edd o2 o3 o Wids=s 34 636. lug/lell &) RE F&sts) A=At A 244
W ¥ 349 =¥y g 654.0ug/l & FHIL o] o2yl o} &) 59 486.9

FEANER )T A D-PCA FA9 85  pg/l2 HA Z&s0L bl oA By 23 o

d FEE A 149 782.7pg/lAA FE AEEo] A W AdsE 193 9ug/l ol S 27t 2.5—3. 48] o) x
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24 FojAd uis] < 3.1t ® R FX Fol=
A 199 390. lpg/lANA 599} 184 9mg/l A
Weiztes MAFysst oA So1d AL A 244
72 9= (P <0.05, & 3).

ol A5} wlubE Abeld &5 o W4 FES ¥ aF
Ax FAxF d F4F5A 25 10492 A% Fo
Aol2 mgony (P<0.01) #Md gdolAE 1.9—1.5
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A 2PAE 3 2% D).
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Table 5. Urinary lead excretion according to initial urine é-ALA level
I—\\l\/ day \ During D-PCA ad. (600mg/day) After D-PCA ad.
nitia ~.
c-ALAlevel™ | o | 1| 2| 3| 4] s 1] e | 3] 4| s
>10mg/i 257.7 797.6 903.0 858.0 756.3 605.3 510.3 409.3 381.0 360.0 315.6
+83.0 +86.0 +28.3 +60.9 £35.4 +45.0 +40.0 +44.5 £75.6 +19.9 +44.1
<10mg/! 192.9 670.9 683.5 682.5 636.7 509.9 400.8 309.0 262.7 211.5 161.0
+83.4 +153.5 +156.4 +138.0 £112.5 £122.5 +£91.1 +71.2 +64.3 +41.9 =+38.5
Total 205.9 696.2 727.4 717.6 660.6 529.0 422.7 329.1 286.4 241.2 191.9
+87.3 +151.3 }165.6 *144.6 +112.5 +155.7 +94.2- +77.9 +81.1 -+70.8 =+73.5
Table . Urinary lead excretion according to initial Hemoglobin level
SO day ] During D-PCA ad. (600mg/day) After D-PCA ad.
Initial™
Hb.levN o | 1| 2] 3] 4] s 12| 3] 4] s
12. 5gm/dl 217.2 777.5 737.0 €85.0 655.3 516.2 424.7 328.1 285.9 242.4 199.0
+98.3 4130.8 +129.8 +123.6 +109.1 +105.0 =£77.4 =+91.4 =+73.4 +51.4 +53.9
<12.5gm/dl 152.0 523.3 648.6 686.3 595.8 495.5 380.3 314.1 270.0 230.6 173.0
+39.8 +82.9 +72.9 +130.3 +£93.9 *103.3 *53.4 +25.7 +£3L.6 +46.7 £39.3
>Total 194.2 687.8 705.8 685.5 634.3 508.9 409.0 323.2 280.3 2382 189.8
+88.2 +152.9 #120.7 +£126.0 -+107.8 *+104.9 —£73.0 62.4 +50.1 +£50.8
Fotole m Fo] 543 HF MAFEE 604 0pg/t 5 JEH FlEld ddAde 2% A FEt

D-PCA %o #] 199 663.1pg/l = 3w A 5
ol &= vi4 513.7xg/l 2 e Ztow] m Fo FAF
ol & Al 149 367.1pg/llA A 599 179.8ug/l 7F
A % A zten] A4 seqt fo5A 18 AL
Fo 5= 294 A= (P<0.01, ¥ 4.

N AT w kT Apeld 2% o WiAdFEE vag
Af B FA] A 1, 2, 49¢ AYgnE F9F R
£ 4 f9od g delde 11—l e 77
atole] WAy v &L A WES 2x Fgot
FAEFA A 393 499 vw§e 1.87 1.6°18H(E
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A 2% 98 Fow MAFEst F45A S AL
Bz A 245 7] 9= (P <0.05).

FE AZEH vl deidr 2F d ¥ES
D-PCA %o #) 199 670.9ug/l ol A F8 A%3}7
AFstel A 296 683.5pg/l 2 HzAle] oz ot
A 5alelx thA 500.1pg/l T FAIPE = FAFH
e Al 199 400.8:g/l1A A 549 161.0px8/!
AR 2E g grer WAdsEs fsA bl A
2 FodFA A 344 AR (P <0.05 % D).
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E 64 2§35
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Fig. Urinary lead excretion following d-PCA
administration.
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