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The effect of D-penicillamine on the 
album in-bilirubin complex

B y

F .  P é t e r * , L . L a k a t o s , an d  B . K ö v é r

D e p a rtm e n t o f  P aed ia tric s , U n iversity  M edical School, D ebrecen  

(R eceived N ovem ber 1, 1975)

T he e ffec t o f  D -penicillam ine on  th e  a lb u m in -b illiru b in  com plex  has 
been in v es tig a ted . T he com pound  failed  in  s ig n ifican tly  dec reas in g  th e  free 
b ilirub in  leve l in  aqueous a lbum in  o r g am m a  g lobulin  so lu tio n s b u t  consid­
e rab ly  red u ced  th e  dye level in  th e  se ru m  o f  h y p erb iliru b in aem ic  new borns. 
This fin d in g  gives su p p o r t to  th e  use o f  D -penicillam ine in  th e  tr e a tm e n t 
o f  n eo n a ta l h y p erb iliru b in aem ia .

W hen free bilirubin h a d  been shown 
to  diffuse into th e  b ra in  tissue, h y ­
perbilirubinaem ia research  has been 
focussed upon th e  fa te  of th e  album in- 
b ilirubin  complex in  serum  and  it 
has been suggested th a t  every  drug 
prescribed in th e  n eo n a ta l period and  
quite  especially th e  com pounds ap ­
plied in th e  control of hyperb ilirub in ­
aem ia should be stu d ied  for th e ir 
effect on the  said com plex [3, 7, 10, 
11 ].

The aim  of th e  p resen t s tu d y  was 
to  exam ine the  effect o f D -peni­
cillam ine (DPA), a  d rug  shown to  be 
efficient in lowering th e  bilirubin 
level [5], exerted  on th e  album in- 
bilirubin complex in  hyperb ilirub in ­
aemic serum  and  in  solutions o f al­
bum in-bilirubin an d  gam m aglobulin- 
bilirubin.

M e t h o d

S ephadex  G 25 co lum ns m easu rin g  
0.6 X 2.3 cm  were p re p a re d . The m odified  
p rocedu re  o f  C hunga a n d  L ard in o is  [ l ]

w as app lied  using  p h o sp h a te  b u ffe r p H  
7.4. A 0.5 m l volum e o f  th e  su b s ta n c e  to  be 
te s te d  w as w ashed  w ith  2.5 m l buffer 
so lu tion  to  o b ta in  fra c tio n  I  c o n ta in in g  the  
large a lb u m in -b iliru b in  m olecu le . S ubse­
q u e n t w ash ing  w ith  0.5 m l o f  2g/100 m l 
a lb u m in  so lu tion  an d  1.5 m l o f  buffer 
so lu tion  y ielded fra c tio n  I I  w hose m iddle  
1.0 m l volum e co n ta in ed  th e  free  b ilirub in  
bo u n d  b y  th e  a lb u m in  o f  th e  w ashing 
so lu tion . B ilirub in  c o n te n t o f  th e  frac tion  
w as de te rm in ed  b y  M ertz ’s m e th o d  [9] as 
m odified  b y  Jeze rn iczk y  [2] a n d  p a r t ly  by  
th e  p rocedu re  o f  M alloy an d  E v e ly n  [8].

E xperim en ta l conditions

M odel ex p erim en ts  w ere perform ed 
accord ing  to  W in d o rfe r a n d  M ihailova  [11]. 
The m o lecu la r w eigh ts o f  a lb u m in  and 
b iliru b in  w ere ta k e n  as  1 to  2; th e  p H  was 
a d ju s te d  to  7.4. Id e n tic a l vo lum es o f 
4g/100 m l o f  h u m a n  a lb u m in  so lu tion  
o r se ru m  an d  40 a n d  80 g/100 m l o f 
b iliru b in  so lu tions w ere m ix ed  a n d  incu­
b a te d  w ith  D PA  a t  co n cen tra tio n s  o f  0.1 and  
1 m g/m l. In c u b a tio n  w as done in  th e  dark  
a t  4°C for 1, 3, 4, 6 an d  8 h r . F ree  and  
a lbu m in -b o u n d  b iliru b in  w ere sep a ra ted  
a f te r  th e  1st o r 2nd, 4 th  a n d  6 th  h o u r o f 
in cu b a tio n . In  som e ex p e rim e n t series

* P re sen t ad d ress: B u d a  D is tr ic t C h ild ren ’s H o sp ita l, B u d ap es t.
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a n  8 g /100 m l gam m ag lobu lin  so lu tio n  was 
a p p lie d  in s tead  of a lb u m in . I n  3 cases the 
s e r a  o f  h y p erb ilirub inaem ic  n ew b o rn s  were 
in c u b a te d  w ith  D PA  a t  1 m g /m l co n cen tra ­
tio n . T he am o u n t o f to ta l  a n d  free  b ilirub in  
w as d e te rm ined  a f te r  6 h o u rs .

R e s u l t s

P relim inary  experim ents showed 
th a t  a f te r  6 hour in cu b a tio n  no fu r­
th e r  changes could be ex p ected  from 
D P A . During th a t period  o f time, 
th e  free bilirubin level d id  n o t rise 
in  th e  solutions con tain ing  D PA  in

th e  presence of either album in  or 
gam m a globulin, w hilst in  experi­
m ents w ith  b ilirubin  dissolved in 
hum an ad u lt serum  the  am oun t of 
free b ilirub in  was found to  be lower 
as in  th e  controls (Pig. 1). The dif­
ference was n o t significant s ta tis ti­
cally. On increasing th e  dose of DPA, 
the  free b ilirub in  level d isplayed a 
decreasing tendency . Table I  shows 
th e  effect of D PA  on th e  to ta l  in­
direct b ilirub in  level in th e  presence 
of serum  an d  of certain  serum  pro­
tein  fractions.

T able I

1s t solution 2nd solution DPA
D-Penicillam in

Bilirubin mg/100 ml

Serum 0.1 m g/ml 18.5±0.5
1.0 m g/ml 17.0±0.2

Gammaglobulin B ilirubin 19.5±0.7
8 g/100 ml 40 mg/100 ml 1.0 mg/ml

Albumin
4 g/100 ml 19.6±0.4

Control mg/ml D-Penicillamine
F ig . 1
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The d a ta  in Table I indicate th a t 
DPA is incapable o f reducing het 
to ta l ind irec t b ilirubin  level in aque­
ous solutions of e ither gam m a globu­
lin or album in. In  th e  presence of 
serum, a  significant fall was, however, 
noted.

The effect of D P  A on th e  serum  of 
th ree hyperbilirubinaem ic newborns 
(bilirubin concentration  28 30 mg/
100 ml) was as follows (Table II).

T a b l e  I I

Free bilirubin level,
m g/100 ml

W ithout DPA 3.6 ± 0 .2

W ith DPA 2.5 ± 0 .6

Incubation  w ith  D PA  of hyper­
bilirubinaem ic serum  for 6 hr thus 
resulted in a  significant lowering of 
the  free b ilirubin  level (p <  0.01).

D i s c u s s io n

A series of different drugs such as 
b arb itu ra tes , orotic acid, etc. [4, 11], 
and an tib io tics such as ampicillin, 
carbenicillin, oxacillin, cloxacillin, di- 
cloxacillin, erythrom ycin , gentam y- 
cin, etc., applied  in th e  neonatal 
period have been exam ined for their 
effect on th e  serum  level of free b i­
lirubin. Oxacillin was found to  cause 
a m arked  dissociation of bilirubin 
from th e  album in—bilirubin complex 
[ 1 1 ].

In  v itro , under th e  effect of DPA

th e  free bilirubin fraction d id  not 
increase; it  even showed som e de­
crease. As the  drug failed to  reduce 
th e  to ta l  indirect bilirubin level in 
aqueous solutions of album in  or 
gam m a globulin, for th e  effect the  
presence o f o ther serum pro te in  frac ­
tions too  seems necessary. On the  
o th er hand , DPA in v itro  caused  a 
sign ifican t fall of the free b ilirub in  
level in th e  serum  of hyp erb iliru b in ­
aem ic newborns. This find ing  sup­
p o rts  th e  value of DPA th e ra p y  in 
n eo n a ta l hyperbilirubinaem ia.
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