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MONITORING OF D-FENICILLAMINE IN CLINICAL PRACTICE 

BY IONEXCHANGE TLC 

Peter Kiss 

Apathy Children’s Hospital, Budapest 

and 

Judit Kov6cs 

Section of Pediatrics, Fgterfy Hospital, Budapest 

D-Penicillinamine / F i q .  1/, dimethylcysteine, a meta- 

bolite of penicilline is a comparatively stable thiol com- 

pound, which has been first identified as a component of 

the penicilline molecule. 
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* Presented  a t  t h e  First Symposium on Advances of TLC and HPLC, 
May 14-15, 1982, Szeged, Hungary. 
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1532 KISS AND KOVACS 

The b i o l o g i c a l  a c t i o n  o f  D-Pa i s  a t t r i b u t e d  t o  i t s  amino- 

t h i o l  p r o p e r t i e s ,  such a s  c h e l a t i o n  of  m e t a l s ,  r e a c t i o n  

w i t h  ca rbony l  groups e tc .  I t s  t h e r a p e u t i c  a F p l i c a t i o n  d a t e s  

back t o  t h e  l a te  f i f t i e s  when it was used  w i t h  s u c c e s s  i n  

t h e  t r e a t m e n t  of  Wilson d i s e a s e ,  a coppe r  s t o r a g e  d i s o r -  

d e r .  S i n c e  t h e n  t h e  D-PA proved t o  be  a ve ry  e f f i c i e n t  d rug  

i n  v a r i o u s  d i s e a s e s .  

I n  c l i n i c a l  p r a c t i c e ,  D-PA i s  used i n  t h e  f o l l o w i n g  

cases : 

Newborn p e r i o d :  h y p e r b i l i r u b i n e r n i a ,  p r e v e n t i o n  of 

r e t r o l e n t a l  f i b r o p l a s i a .  

Metabol ic  d i seases :Wi l son  d i s e a s e ,  c y s t i n u r i a .  

Chronic d i s e a s e s :  rheumatoid a r t h r i t i s ,  s c l e rode rma ,  

c h r o n i c  h e p a t i t i s .  

Metal po i son ing :  Hg, Pb. 

Pharmacology - t o x i c i t y  

1. Only t h e  D form i s  e f f e c t i v e  and i t  i s  less t o x i c .  

2 .  The t o x i c i t y  is b o t h  dosacre and t i m e  dependent .  

3 .  A number of s i d e  e f f e c t s  may o c c u r  d u r i n g  long- 

t e r m  t r e a t m e n t ,  such as: bone m a r r o w  damage / a n a e m i a / ,  r e n a l  

f a i l u r e  / p r o t e i n u r i a / ,  loose Gf t as te  and smell s e n s i n g ,  

g a s t r o - i n t e s t i n a l  symptoms, a l l e r g i c  r e a c t i o n s .  All t h i s  

un favourab le  symptoms d i s a p p e a r  r a p i d l y  a f t e r  c e s s a t i o n  

of t h e  the rapy .  
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MONITORING OF D-PENICILLAMINE 1533 

Mode of  t r e a t m e n t  

There a r e  two ways of  D-Pa a d m i n i s t r a t i o n :  

1. i n  a c u t e  d i s e a s e s ,  e . g .  i n  h y p e r b i l i r u b i n e m i a  of  

newborns i n t r a v e n o u s  mode of  a d m i n i s t r a t i o n  is  p r e f e r r e d .  

2 .  i n  c h r o n i c  i l l n e s s e s  for long-term t r e a t m e n t  o r a l  

a p 2 l i c a t i o n  i s  employed. 

The wide r ange  of p o s s i b i l i t i e s  of c l i n i c a l  a p p l i c a -  

t i o n s  as w e l l  as t h e  c o n t r o l  of long-term t r e a t m e n t  r e q u i r e  

a c a r e f u l  and r e l i a b l e  d rug  mon i to r ing .  S i n c e  t h e  d r u g  c a u s e s  

sometimes s e v e r e  s i d e  e f f e c t s  and t h e  dosage s c h e d u l e  is  based  

upon o n l y  e m p i r i c a l  d a t a ,  a s e n s i t i v e  and s e l e c t i v e  method i s  

needed f o r  t h e  d e t e r m i n a t i o n  of  D-Pa i n  body f l u i d s .  

The aim of  t h e  ? r e s e n t  work was t o  deve lop  a p rocedure  

s u i t a b l e  f o r  t h e  d e t e r m i n a t i o n  of D-Pa i n  s m a l l  q u a n t i t i e s  

i n  b lood  among o t h e r s  such as f i l t e r  p a p e r  e l u a t e s .  

!BY& D-Pa which i s  a c t u a l l y  an amino a c i d  c o n t a i n i n g  

a t h i o l  qroup cou ld  b e  w e l l  s e p a r a t e d  on  F i x i o n  s h e e t s  and 

cou ld  be v i s u a l i z e d  by means of  t h e  u s u a l  n i n h y d r i n  r e a g e n t .  

Method 

Blood samples i n  50-100 ,ul q u a n t i t i e s  a r e  drawn by 

f i n g e r t i p  o r  h e e l  punc tu re  and a r e  c o l l e c t e d  e i t h e r  i n  

h e p a r i n i z e d  t u b e s  o r  d r i e d  on f i l t e r  pape r .  

Fo r  d e p r o t e i n i z a t i o n  a s  w e l l  as f o r  e l u t i o n  from 

t h e  f i l t e r  pape r  a 10% aqueous t r i f l u o r o a c e t i c  a c i d  s o l u -  

t i o n  is  used.  
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1534 KISS AND KOVACS 

A f t e r  d e p r o e n i z a t i o n  t h e  e x c e s s  TFA i s  removed, 

s i n c e  it may i n t e r f e r e  w i t h  t h e  chromatographic  p rocedure .  

The chromatography i s  c a r r i e d  o u t  on F i x i o n  50x8 

chromato-sheets ,  u s i n g  c i t r a t e  b u f f e r  pH 4 . 4  / N a f  - 0 . 3 M I :  

c i t r i c  acid.2H20 

NaOH 

NaC 1 

H C 1  / 3 7 % /  

de ion ized  w a t e r  ad 

1 4 . 1  q 

8 .0  g 

5.85 g 

5.0 m l  

1000.0 m l  

The 2 0 0  x 2 0 0  mm ch romatoshee t s  were developed i n  

s t a n d a r d  TLC t a n k s  a t  +4OC i n  a r e f r i g e r a t o r .  Drying and 

s t a i n i n g  w i t h  n i n h y d r i n  w a s  c a r r i e d  o u t  as d e s c r i b e d  p r e -  

v i o u s l y .  

D-Pa a p p e a r s  a s  da rk  p i n k v i o l e t  s p o t  between l e u c i n e  

and v a l i n e  / F i g .  2 and 4 1 .  

Q u a n t i t a t i v e  e v a l u a t i o n  w a s  performed by a Telechrom 

v ideo-dens i tome te r  t y p e  0E-976 .  

R e s u l t s  

D-Pa 1100 mq/kg bodyweighti  was a d m i n i s t e r e d  i n t r a -  

venously t o  hype rb i l i rub ine rn ic  newborn i n f a n t s .  

A t  f i r s t  t h e  d rug  was a d m i n i s t r a t e d  a s  a s i n g l e  i n t r a -  

venous i n j e c t i o n .  F i g  2 shows t h e  developed chromatogram 

and it cou ld  be  e s t a b l i s h e d  t h a t  a f t e r  t w o  hour s  t h e  d rug  

completely d i s a p p e a r s  from t h e  b lood  s t r eam.  The d e n s i t o -  
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MONITORING OF D-PENICILLAMINE 1535 

iq 

Fig. 2 

Distribution of D-Pa in blood serum af te r  

administration of 100 mg/kg i.v. 
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1536 KISS AND KOVACS 

PA 
% 

too 

50 

Fig. 3 

videodensitornetric readings of the chromatogram 

shown cn Fig. 2 

metric zvaluation confirms quantitatively these observations 

/Fig. 31. 

Secondly, the administration was followed by continuous 

drop infusion. This mode of employment ensures a steady 

drug level throughout the time of infusion, usually 5 hours 

long /Fiq. 4 and 5 1 .  

These findings correspond with our clinical obser- 

vations, that especially in the treatment..of hyperbili- 
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1 i’, 
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Fig. 4 

Distritubiton of D-Pa in blood serum a f t e r  

administration of 100 mg/kg in drop infusion 
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Fig. 5 

Videodensitometric readings of chromatogram 

shown on Fig. 4 

T - P A  

'20,000 

'1 0.000 

Fig. 5 

Videodensitometric readings of chromatogram 

shown on Fig. 4 

rubinemia of newborn babies the administration of D-Pa 

using drop infusion must be preferred. 

The conventional Fixion method is also applicable 

detecting D-Pa in urine. It is especially indicated in 

the therapy control of cystinuric patients. D-Pa is 

excreted unaltered in the urine. The urine sample may 

be applied onto the chromatosheet without previous de- 

proteinization or desalting. D-Pa be well distinguished 

even in the presence of cystine /Fig. 6 I .  
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Fig. 6 

Detect ion of D-Pa i n  u r i n e  
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1540 KISS AND KOVACS 

Summarizing: 

The ion exchange TLC method developed by us is 

suitable for regular monitoring as well as for therapy 

control during short or long-term D-Pa administration. 

It is a convenient tool for appropriate dosage schedule, 

which is very important regarding the prevent ion of 

the possible side effects. 

The method is simple, very sensitive and repro- 

ducible and its application means a significant help in 

the every day clinical practice. 

Thanks are due to Drs. T. Devenyi and S. Pongor 

/Enzymology Department, Institute of Biochemistry, Hun- 

garian Academy of Sciences/ for their help and assistance. 
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