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HOMOGENEOUS SUBSTRATE-LABELED FLUORESCENT IMMUNOASSAY 
FOR HUMAN SERUM ALBUMIN 

Jonathan Pat ink in ,  Dan Inbar, Chana Ben-Gigi , Sara Der f l e r ,  
Yakir Klausner and B e r t o l d  F r id lender  

Ames-Yissum Ltd. 
Department o f  Research and Development 

Je rusa 1 em, I s r a e l  

ABSTRACT 

A homogeneous subst rate- labeled f l uo rescen t  imnunoassay f o r  human 
serum albumin (HSA) has been developed, s i m i l a r  t o  p rev ious l y  described 
immunoassays f o r  Imnunoglobulin G and Imnunoglobulin M. 
1 inked t o  6-(7-B-galactosylcoumarin-3-carboxamide) hexylamine. 
r e s u l t i n g  conjugate had minimal f luorescence a t  450 nm ( w i t h  e x c i t a t i o n  
a t  400 nm). However, when the aceta l  l inkage o f  the galactosy l  moiety 
was hydrolyzed by B-galactosidase, a subs tan t i a l  increase i n  the 
fluorescence was obtained. 
by antibody t o  HSA. A compet i t ive b ind ing  imnunoassay was establ ished 
by l e t t i n g  the conjugate compete w i t h  HSA i n  the serum f o r  the l i m i t e d  
number o f  antibody-binding s i t es .  The l e v e l  o f  f luorescence r e s u l t i n g  
from the a d d i t i o n  o f  enzyme was p ropor t i ona l  t o  the amount o f  HSA i n  
the serum. Precision, a n a l y t i c a l  recovery and serum d i l u t i o n  s tud ies 
were c a r r i e d  ou t  on the assay. 
albumin assay using the dye-binding method. 

HSA was cova len t l y  
The 

This increase was s p e c i f i c a l l y  i n h i b i t e d  

The imnunoassay was compared t o  an 

INTRODUCTION 

Human serum albumin (HSA) i s  the major p r o t e i n  i n  the plasma, 

I t i s  thought comprising 50-60% o f  the t o t a l  plasma p r o t e i n  (1,2). 

t o  have three major phys io log i ca l  funct ions.  

motic regulat ion,  t ranspor t  and n u t r i t i o n .  

portends a s t a t e  o f  wel l -be ing i n  con t ras t  t o  the many disease s ta tes  

which are accompanied by a f a l l  i n  albumin l eve l s .  Several methods 

have been developed f o r  assaying albumin i n  the serum, b u t  the most 

These are co l l o idos -  

A normal albumin l e v e l  

159 

Copynght 0 1983 by Marcel Dekker, Inc. 01 97-1 522/83/0402-0159$3.50/0 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
2
9
 
1
6
 
J
a
n
u
a
r
y
 
2
0
1
1



160 PATINKIN ET AL. 

comnon ones remain dye-binding methods (3)  and r a d i a l  immunodiffusion 

( 4 )  * 

Recently, several homogeneous imnunoassays f o r  p ro te ins  have 

been described i n  the l i t e r a t u r e  (5) .  Among these, two a re  based on 

the p r i n c i p l e  o f  subst rate labeled f l uo rescen t  immunoassay (SLFIA), 

one f o r  imnunoglobulin G (IgG) (6) ,  and one f o r  imnunoglobulin M 

( I S M )  ( 7 ) .  

Aminohexy1)-7-( B-0-galactopyranoside) Coumarin-3-Carboxamide (GUAH) 

i s  covalent ly  l i n k e d  t o  the prote in .  

can be hydrolyzed by 8-galactosidase a t  the galactose-coumarin e s t e r  

l inkage t o  y i e l d  a product which i s  h i g h l y  f luorescent  a t  e x c i t a t i o n  

and emission wavelengths o f  400 and 450 nn, respec t i ve l y .  When 

antibody spec i f i c  t o  the p r o t e i n  i s  bound t o  the conjugate, t h i s  

hyd ro l ys i s  i s  s u b s t a n t i a l l y  reduced. 

type, the i n t roduc t i on  o f  unlabeled p r o t e i n  i n t o  t h e  system ( i . e .  serum) 

br ings about a competit ion f o r  the l i m i t e d  number of antibody-binding 

s i t e s  between the l abe led  and unlabeled prote in .  

amount o f  unlabeled p r o t e i n  causes a p ropor t i ona l  reduct ion i n  the  

amount o f  conjugate bound t o  the a n t i  body w i t h  a concomitant increase 

i n  enzyme-induced fluorescence. Thus, a f l uo rescen t  s ignal  i s  obtained 

w i thou t  the need t o  p h y s i c a l l y  separate the unbound and antibody-bound 

labeled antigen. 

I n  these assays, a f luorogenic  enzyme substrate, N-(6- 

This prote in-subst rate conjugate 

As i n  o the r  imnunoassays o f  t h i s  

An increase i n  the  

I n  t h i s  comnunication we describe a homogeneous imnunoassay f o r  

human serum albumin us ing the  SLFIA technique. 

MATERIALS AND METHODS 

Synthesis o f  Fluorogenic Substrate 

GUAH was synthesized as prev ious ly  described (7) .  
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HOMOGENEOUS 1M"OASSAY FOR HSA 161 

Coupling o f  Fluorogenic Substrate t o  HSA 

I n  a t y p i c a l  coupl ing experiment, 3.5 mg o f  dimethyladipirnidate 

(DMA) (14.4 umoles) (Pierce; Rockford, Ill.) were d isso lved i n  400 p l  

o f  0.5 M K2C03 pH 9.6 immediately p r i o r  t o  the s t a r t  o f  the r e a c t i o n  

and 6 mg o f  GUAH (12 m o l e s )  were d isso lved i n  400 p1 o f  water. The 

GUAH s o l u t i o n  was added t o  the DMA s o l u t i o n  and the mixture s t i r r e d  

f o r  5 minutes a t  room temperature. Then, 8 mg o f  HSA (0.12 pmoles) 

(Calbiochem-Behring; La J o l l a ,  C a l i f . )  i n  600 p l  o f  0.1 M sodium 

pyrophosphate pH 9.0 were added, and the mixture s t i r r e d  f o r  a 

f u r t h e r  60 minutes. The s o l u t i o n  was then loaded on a 1.1 x 22 cm 

column o f  Sephadex G-50 ( f i n e )  e q u i l i b r a t e d  w i t h  0.1 M sodium 

phosphate b u f f e r  pH 7.0. 25 f r a c t i o n s  o f  1.0ml each were co l lected,  

and t h e i r  absorbance a t  280 and 340 nm measured. I n  addtion, 4 p 1  

from each f r a c t i o n  were spot ted on a s t r i p  o f  Whatman f i l t e r  paper 

which was s ta ined w i t h  0.2% Commaissie b r i l l i a n t  b lue i n  10% a c e t i c  

a c i d  and subsequently destained w i t h  10% a c e t i c  acid. The f i r s t  

peak o f  absorbance corresponding t o  the s ta ined f r a c t i o n s  on the  

f i l t e r  paper were pooled and d ia lyzed against  the f o l l o w i n g  b u f f e r s  

a t  4 C: 

(24 hours); 2)  3 l i t e r s  o f  0.05 M c i t r i c  a c i d  / 0.1 M Na2HP04 pH 5.5 

+ 1 M NaCl (20 hours); 3) same b u f f e r  as i n  (2)  a t  pH 4.6 w i thou t  

NaCl (20 hours); 4) same b u f f e r  as i n  (3 )  t 0.1% NaN3 ( 7  hours). 

0 1) 3 l i t e r s  o f  0.1 M sodium phosphate pH 6.0 + 1.0 M NaCl 

The GUAH and conjugate were protected from d i r e c t  l i g h t  a t  a l l  

times dur ing the coupl ing process. The labe led  p r o t e i n  was s tored 

i n  a brown b o t t l e  a t  4 C and was s tab le  f o r  a t  l e a s t  4 months. 0 

Substrate Label 1 ed Fluorescent Imnunoassay f o r  HSA 

A l l  d i l u t i o n s  were c a r r i e d  ou t  w i t h  20 nt4 N, N-bis (2-hydroxy- 

e t h y l )  g l yc ine  b u f f e r  (BICINE), pH 8.2, conta in ing 25 mM MgC12 and 
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162 PATINKIN ET AL. 

0.1% NaN3 using a Cavro p i p e t t o r - d i l u t o r .  Unknown sera were d i l u t e d  

1000-fold. Standards were prepared from 100% pure (e lect rophores is)  

HSA (Calbiochem-Behring Corp.; La J o l l a ,  C a l i f . )  d i l u t e d  i n  b u f f e r .  

The HSA concentrat ion o f  t he  stock s o l u t i o n  was v e r i f i e d  spectro- 

photometr ica l ly  (E17!g([1 = 0.53) 

were prepared which more than cover the normal range o f  albumin l e v e l s  

found i n  serum (35-50 g / l ) .  

standards were 0,15,30,40,50 and 65 mg/L. 

goat anti-human albumin (Kal lestad Laboratories, Inc.; Chaska, Mn.) , 
and B-galactosidase (Sigma Co.; S t .  Louis, Mo.) were p re -d i l u ted  so 

t h a t  125 ~1 o f  the d i l u t e d  so lu t i ons  contained 0.037 m o l e s ,  4 ~1 

and 1.0 u n i t  (def ined below) respect ive ly .  The d i l u t o r  was adjusted 

t o  dispense 250 u l  o f  b u f f e r  together  w i t h  each d e l i v e r y  o f  reagent. 

The reagents were added t o  a ser ies o f  p l a s t i c  cuvettes (Evergreen 

S c i e n t i f i c ;  Los Angeles, C a l i f . )  i n  the f o l l o w i n g  order :  

o r  serum, 2)  f luorescent  conjugate, and 3) antiserum. No i ncuba t ion  

pe r iod  i s  necessary, s ince e q u i l i b r i u m  i s  reached i n  l ess  than 

one minute. 

8-galactosidase t o  successive cuvettes a t  0.5 minute i n t e r v a l s .  

cuvette was mixed f o l l o w i n g  the a d d i t i o n  o f  enzyme and the cuvettes 

were incubated f o r  20 min. a t  room temperature. A t  the completion 

o f  t he  incubat ion t ime the f luorescence o f  each cuvet te  was measured 

and a standard curve was prepared by p l o t t i n g  f luorescence vs. HSA 

concentrat ion. The albumin concentrat ions o f  the unkown sera were 

ca lcu lated from the standard curve by  m u l t i p l y i n g  the r e s u l t i n g  

concentrat ion by the d i l u t i o n  f a c t o r  (1000). 

Standards equiva lent  t o  0-65 g/1 

The actual  concentrat ions o f  t he  

The GU-HSA conjugate, 

1) standard 

The end-point reac t i on  was i n i t i a t e d  by the a d d i t i o n  o f  

Each 

Bromocresol Green Assay 

20 l11 o f  unknown sera o r  HSA standard were added t o  3.0 m l  o f  

bromocresol green (BCG) s o l u t i o n  (Mi les Laboratories; Milano, I t a l y ) .  
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HOMOGENEOUS IMMUNOASSAY FOR HSA 163 

A f t e r  a 1 min. incubat ion a t  room temperature the  absorbance of t he  

s o l u t i o n  was measured a t  628 nm and the concentrat ion o f  albumin was 

ca lcu lated from the absorbance o f  the standard. 

8-Galactosidase A c t i v i t y  

1 u n i t  o f  B-galactosidase a c t i v i t y  i s  def ined as the amount o f  

enzyme which hydrolyzes 1 pmole o f  o r thon i  trophynyl-6-0-galacto- 

pyranoside pe r  min. i n  50 mM B ic ine  bu f fe r ,  pH 8.2 a t  25OC (8). 

Aborbance and F1 uorescence Measurements 

Fluorescence i n t e n s i t i e s  and spect ra were recorded a t  room tem- 

perature w i t h  an Aminco-Bowman spectrophotofluorometer (American 

Instrument Co.; S i l v e r  Spring, MD.) o r  an Ames f luoro-co lor imeter .  

When cuvettes from the imunoassay were measured i n  t h e  spectrophoto- 

f luorometer, the e x c i t a t i o n  and emission monochromators were s e t  a t  

400 nm and 450 nm respect ive ly .  Opt ica l  absorption spect ra were 

recorded w i t h  a Beckman DU-8 spectrophotometer. 

RESULTS 

Coupling o f  Fluorescent Substrate t o  HSA 

The reac t i on  by which G U M  i s  coupled t o  HSA i s  in f luenced by 

the various parameters o f  t he  react ion,  such as pH, time, and the 

molar r a t i o  o f  the reactants. 

number o f  l abe ls  per  p r o t e i n  and the y i e l d  o f  p ro te in .  When the 

molar r a t i o  o f  DMA t o  GUM was va r ied  from 0.6 t o  6 i t  was found 

t h a t  a r a t i o  o f  4 gave the h ighest  number o f  l abe ls  p e r  p r o t e i n  

w i thou t  a f f e c t i n g  the  y i e l d  (Figure 1). 

was decided t o  work w i t h  a r a t i o  o f  1.2 s ince t h i s  minimized the 

p o s s i b i l i t y  o f  c ross - l i nk ing  the  albumin wh i l e  r e t a i n i n g  an acceptable 

l e v e l  o f  l abe l  density. 

These parameters can a f f e c t  both the  

For r o u t i n e  syntheses i t  
P 
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I 1 L 1 1 A J 

1 2 3 1  5 6  
DMA:GUAH Ratio 

FIGURE 1. 
HSA. The coupl ing reac t i on  was c a r r i e d  o u t  as described i n  Mater ia ls  
and Methods w i t h  4mg o f  HSA and a corresponding reduc t i on  i n  the 
amounts o f  t he  o the r  reactants. 
was var ied t o  ob ta in  the d i f f e r e n t  molar r a t i o s .  The y i e l d  was 
ca lcu lated by d i v i d i n g  the amount o f  p r o t e i n  i n  t h e  f i r s t  Sephadex peak 
by the amount o f  HSA added t o  the  reaction, m u l t i p l i e d  by 100. 

E f f e c t  o f  DMA:GUAH Molar Ratio on the Coupling o f  GUAH t o  

The concentrat ion o f  t he  DMA s o l u t i o n  

Opt ica l  Propert ies o f  Fluorescent Labelled A1 bumin 

GU-HSA, l i k e  o the r  galactosyl-umbelliferone p r o t e i n  conjugates, 

has an o p t i c a l  absorption spectrum w i t h  two maxima, one a t  340 nm due 

t o  the GUAH labe l  (8) and one a t  278 nm due t o  the  p r o t e i n  w i t h  

con t r i bu t i ng  absorption by the l abe l .  When GU-HSA i s  t r e a t e d  w i t h  

0-galactosidase, t he  aceta l  l inkage o f  the galactosy l  moiety i s  

hydrolyzed and a new absorption maxima appears a t  405 nm, wh i l e  the  

340 nm maxima decreases. 

340 nm before and a f t e r  hydro lys is ,  i t  can be ca l cu la ted  t h a t  

approximately 25% o f  the l abe l  can be hydrolyzed by B-galaCtO- 

sidase. When the hyd ro l ys i s  reac t i on  i s  c a r r i e d  o u t  under the 

From the d i f f e rence  i n  absorpt ion a t  
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HOMOGENEOUS IMMUNOASSAY FOR HSA 165 

FIGURE 2. E f f e c t  o f  Goat Antiserum t o  HSA on Hydro lys is  o f  GU-HSA by 
6-Galactosidase. To a se r ies  o f  tubes conta in ing 100 u1 o f  GU-HSA 
( 3.1 ug were added the amounts o f  goat antiserum ( 0 )  o r  normal goat 
serum (01 i nd i ca ted  i n  the f i gu re .  The tubes were incubated f o r  
10 minutes and then 3.0 m l  o f  20 mM B i c i n e  b u f f e r  con ta in ing  25 mM 
MgC12 and 0.1% NaN3, pH 8.2 were added and the f luorescence o f  the 
tubes was measured. Then 100 ~1 o f  b u f f e r  conta in ing 2 u n i t s  o f  
8-galactosidase was added, and the reac t i on  was al lowed t o  proceed a t  
room temperature f o r  20 minutes. 
and the background fluorescence prev ious ly  measured was subtracted. 
The n e t  f luorescence i s  presented as a percentage o f  t he  f luorescence 
o f  the normal goat serum ext rapolated t o  0 u1 serum. 

The f luorescence was measured 

condi t ions o f  the imnunoassay, 50 t o  60% o f  the exposed l a b e l s  

are hydrolyzed w i t h i n  20 minutes . 
Before enzyme hydro lys is ,  GU-HSA has f luorescence e x c i t a t i o n  

and emission maxima a t  350 nm and 395 respect ive ly .  

hydro lys is ,  t he  product has e x c i t a t i o n  and emission maxima a t  

405 nm and 450 nm respect ive ly .  A t  an e x c i t a t i o n  wavelength o f  

400 nm and emission wavelength o f  450 nm, the unhydrolyzed 

A f t e r  enzyme 
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166 PATINKIN ET AL. 

conjugate has l ess  than 5% o f  the f luorescent  i n t e n s i t y  o f  the 

hydrolyzed product. 

hydrolyzed and unhydrolyzed conjugate i n  the same t e s t  tube. 

This provides a means o f  separating between 

T i t r a t i o n  o f  Antibody t o  HSA w i t h  Fluorescent Label led Albumin 

The a n t i g e n i c i t y  o f  HSA i s  n o t  a f f e c t e d  by i t s  coupl ing t o  

GUAH, as evidenced by imnunoelectrophoresis w i t h  anti-HSA a n t i -  

serum. 

i n t e r f e r e s  w i t h  the hyd ro l ys i s  o f  t he  conjugate by B-galactosidase. 

This can be seen i n  an experiment i n  which a constant amount o f  

enzyme was added t o  a f i x e d  amount o f  GUAH-HSA and increas ing 

concentrat ions o f  antiserum. The f luorescence produced by the 

enzymatic reac t i on  decreased as the antiserum l e v e l  increased, 

w h i l e  normal goat serum had p r a c t i c a l l y  no e f f e c t  (Figure 2 ) .  

Furthermore, the b ind ing o f  the conjugate by antibody 

Competit ive Binding Imnunoassay 

From the prev ious ly  described c h a r a c t e r i s t i c s  of the antibody 

and conjugate, i t  was ev ident  t h a t  a homogenous compet i t ive b ind ing  

immunoassay could be establ ished by l e t t i n g  the conjugate compete 

w i t h  a ser ies o f  HSA standards o r  sera f o r  s i t e s  on the antibody. 

The imnunoassay was performed as described i n  Ma te r ia l s  and Methods, 

and a t y p i c a l  standard curve i s  depicted i n  Figure 3. Sa t i s fac to ry  

standard curves were obtained w i t h  enzyme incubat ions ranging from 

6 t o  30 minutes, provided each cuvet te  was incubated f o r  t he  same 

amount o f  time. The standards were prepared on the  assumption o f  

a 1000-fold d i l u t i o n  o f  serum. A standard curve based on a 100- fo ld  

d i l u t i o n  o f  serum could be constructed, b u t  was less  s a t i s f a c t o r y  due 

t o  the l a rge  amounts of albumin. 
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I 1 1 

100 - 

75 - 

cn 

0 

L L  

2 5 0 -  
d 

I 1 1 1 I , 
0 10 20 30 LO 50 60 

[ HSA 1 ( g l  L 1 
0 10 20 30 LO 50 60 

[ HSA 1 ( g l  L 1 

FIGURE 3. Standard Curve f o r  HSA. The assay was c a r r i e d  ou t  as 
described i n  Ma te r ia l s  and Methods. The standards were prepared t o  
be i n  the range o f  the amount o f  albumin i n  human serum d i l u t e d  
1000-fold. The HSA concentrat ions on t he  abscissa correspond t o  
the concentrat ion o f  HSA i n  the und i l u ted  serum. 

Detection L i m i t  

Solut ions conta in ing low concentrat ions o f  HSA were assayed 

together w i t h  the standard curve i n  order  t o  asce r ta in  the minimum 

concentrat ion which i s  s i g n i f i c a n t l y  d i f f e r e n t  from zero as determined 

by the Mann-Whitney tes t .  The minimum detectable concentrat ion o f  

HSA was 10 g / l  which i s  s u f f i c i e n t  f o r  c l i n i c a l  purposes s ince l e v e l s  o f  

15-18 g / l  are considered extremely low (9 ) .  

Prec is ion Studies 

The intra-assay p rec i s ion  was estimated by assaying 15 r e p l i c a t e s  

each o f  sera conta in ing low, normal and h igh concentrat ions o f  HSA i n  
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TABLE 1 

Precision of SLFIA for  HSA 

Intra-day 
Range 
Mean 

S.D. 

CV% 
N 

Inter-day 

Range 
Mean 

S.D. 

CV% 
N 

Serum sample g/L 

Low Normal High 

13.3 - 22.2 
18.1 

2.43 
13.4 
15 

14.2 - 21.8 
18.7 
2:1 

11 
20 

33.2 - 35.5 
34.1 

0.71 

2.1 
15 

34.1 - 42.2 
37.2 
2.6 
7 
20 

40.7 - 51.3 
47.2 
2.95 

6.2 
15 

51.0 - 67.0 
58.9 

4.7 
8 
20 

the same experiment. The inter-assay precision was determined by 

assaying 20 replicates of the same sera over a period of two weeks. 

C V ' s  ranged from 2 t o  13% fo r  the intra-assay and 7 to 11% for  the inter-  

assay studies (Table I ) .  

The 

Analytical Recovery 

Sera w i t h  known concentrations of HSA were mixed i n  various 

conbinations and analyzed by the SLFIA and BCG methods. 

presented in Table I1 show that the values determined by the two methods 

agree reasonably we1 1.  

The results 

Serum D i  1 uti on Studies 

The basic assay format includes a 1000-fold predilution of the 

sera i n  bicine buffer which should preclude any serum ef fec ts  on the 

assay. To ensure tha t  th i s  was so. serum dilution studies were carried 
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SLFIA BCG 

61.5 50.2 

35.6 33.0 

57.9 44.0 

20.9 19.0 

18.1 18.8 

169 

SLFIA BCG ---- 

59.7 47.1 

19.5 18.9 

41.2 34.6 

46.7 38.5 

- 
Serum - 
1 

2 

3 

4 

5 

1 + 3  

4 + 5  

1 + 4  

2 + 3  - 

TABLE 2 

Ana ly t i ca l  Recovery o f  HSA i n  SLFIA and BCG 

Observed 
value 

Recovery 
OBS/EXP 

;LFIA BCG - 

55.7 45.5 

17.8 18.1 

37.7 34.5 

48.3 37.3 

SLFIA - 

0.93 0.97 

0.91 0.96 

0.92 1.00 

1.03 0.97 

o u t  i n  which sera were p re -d i l u ted  t o  h ighe r  o r  lower d i l u t i o n s  and 

the r e s u l t s  m u l t i p l i e d  by the  appropr ia te d i l u t i o n  fac to r .  

r e s t r i c t i o n  on d i l u t i o n  was t h a t  the r e s u l t s  should f a l l  w i t h i n  the 

standard curve. 

(Table 111). 

The on ly  

The r e s u l t s  show t h a t  t he  serum e f f e c t  i s  minimal 

Cor re la t i on  o f  Substrate Label led and Dye Binding Assay 

The albumin concentrat ions of 58 i n d i v i d u a l  sera were 

determined by the SLFIA and BCG methods (F igure 4) and ranged from 

17.9 t o  57 g/1. 

by the equation SLFIA = 1.15 (BCG) t 1.26 w i t h  a c o r r e l a t i o n  co- 

e f f i c i e n t  o f  0.91 and a standard e r r o r  o f  3.7 g/1. 

The regression l i n e  f o r  the r e s u l t s  i s  described 

DISCUSSION 

We have developed a SLFIA f o r  HSA s i m i l a r  t o  those p rev ious l y  

described f o r  o the r  prote ins.  Various methods are used t o  q u a n t i t a t i v e  
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60 

LO 

20 

0 

v =  
I?= 

S. E 
N- 

1.15 X + 1.26 

0.91 
= 3.7 
50 

0 20 40 60 
B C G  ( g l L  1 

FIGURE 4. Cor re la t i on  o f  HSA concentrat ion measured i n  human sera 
by SLFIA and BCG assays. 

albumin i n  the  serum, i n c l u d i n g  e lect rophores is ,  p r e c i p i t a t i o n  and dye 

b ind ing methods. 

the most popular and adaptable t o  automation. Among the dyes used are 

methyl orange, 8-anil ino-1-naphthalene s u l f o n i c  a c i d  (ANS), 2-(4-hydro- 

azobenzene) benzoic a c i d  (HABA) and BCG. BCG i s  the  most comnonly used 

dye since i t  i s  l e a s t  given t o  b i n d  t o  o the r  serum p ro te ins  and the 

method i s  simple, rap id,  and inexpensive. (10). However, albumin 

l e v e l s  are r o u t i n e l y  over-estimated by the BCG method, espec ia l l y  i n  

the c l i n i c a l l y  c r u c i a l  lower concentrat ion range (11). and although 

c e r t a i n  modi f icat ions have been introduced, the accuracy o f  the method 

leaves room f o r  improvement. 

O f  the aforementioned, the  dye-binding methods are 
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Among imnunological methods f o r  the measurement of albumin, 

r a d i a l  immunodiffusion ( R I D )  i s  the major method used i n  c l i n i c a l  

laborator ies.  Although more accurate than the  BCG method, i t  i s  

d i f f i c u l t  t o  p rec i se l y  measure the diameters. The assay takes longer  

and i s  n o t  s u i t a b l e  t o  automation. The l a t t e r  i s  a l s o  t r u e  o f  manual 

nephlometric techniques, i n  a d d i t i o n  t o  t h e  added compl icat ion o f  the 

need t o  f i l t e r  a l l  t he  so lut ions.  Automated imnunoprec ip i ta t ion ( A I P )  

i s  found i n  r e l a t i v e l y  few c l i n i c a l  l abo ra to r ies  due t o  the  h igh  cos t  

o f  t he  equipment and reagents and the need f o r  s k i l l e d  personnel w i t h  

experience i n  continuous f l o w  systems. 

A non-separation f l uo ro inunoassay  f o r  HSA has been described 

using an " i n d i r e c t  quenching" method.12 although t h i s  method has good 

p rec i s ion  and co r re la tes  f a i r l y  w e l l  w i t h  an automated imnunoprec ip i ta t ion 

method, i t  uses an increased amount o f  serum sample, thereby r e q u i r i n g  

a separate blank mixture f o r  each sample t o  c o r r e c t  f o r  t he  i n t r i n s i c  

fluorescence o f  the serum. 

two separate ti t r a t i o n s .  

I n  addi t ion,  two an t i se ra  are used r e q u i r i n g  

The SLFIA f o r  HSA described here combines the  accuracy and 

r e l i a b i l i t y  o f  the R I D  method w i t h  the s i m p l i c i t y  and convenience 

o f  t he  BCG method. I t has good prec is ion,  minimal serum e f fec ts ,  

and co r re la tes  w e l l  w i t h  the  BCG method. I t s  accuracy extends t o  

the lower concentrat ion range. 

o f  automation, should make t h i s  a des i rab le  assay f o r  the 

measurement o f  albumin i n  serum. 

This, together  w i t h  the p o s s i b i l i t y  
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