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Problems associated with plasma albumin estimation in nephrotic 
syndrome using the bromocresol green method 

E. O. A G B E D A N A * , J. O. O S H O T A and G. O L A D U N N I T A Y L O R 
Department of Chemical Pathology, College of Medicine, University of Uxidan, Ibadan, Nigeria. 

S u m m a r y 

Evaluation of a lbumin est imat ion by bromocresol 
green (BCG) method was carried out in sixty 
nephrotics and twenty control subjects . In nephrotic 
syndrome, 2-globulin and total cholesterol 
concentrations were s ignif icant ly increased, whi le the 
mean albumin level w a s signif icantly reduced when 
compared with the corresponding control values. In 
both control and nephrot ics , the determinat ion of 
scrum albumin by the B C G method showed good 
correlations with va lues obta ined by cel lulose acetate 
electrophoresis using the biuret method to determine 
the total protein, but the mean value for the 
nephrotics was higher by an average of 0 .4g/100ml. 
Interference with the BCG reaction by an increased 
« , 2-globulin level was suggested as a possible 
explanation for the higher m e a n albumin level 
obtained by the B C G method in the nephrotics. 
Inclusion of 0 .8M NaCl in the BCG assay system did 
not prevent the interference by other proteins. 
However, this interference could to a large extent, be 
offset by calibrating with a pool of fresh sera 
previously determined by electrophoresis . 

Resume 

Nous avons cffectue, par le test du bromocresol vert 
(BCV), une Evaluation du taux d ' a lbuminc chcz 
soixante sujets nephrot iques et vingt suje ts normaux. 
Chez les sujets nephrot iques , les concentrat ions 
d'alpha-2-globuline et de cholesterol augmentent dc 
maniere significative, tandis q u e le taux moyen 
d'albumine est net tement rdduit par rapport aux 
niveaux correspondants chez les suje ts normaux. 
Aussi bien chcz les su je t s no rmaux que chez les 
sujets nephrotiques, le calcul du taux de 
serum-albuminc par le test du B C V donnc une bonne 
correlation avec les valeurs obtenues par 
Electrophorese d ' ac&ate de cellulose, en utilisant la 
reaction du biuret pour obtenir le taux total dc 
proteine, mais la valeur m o y e n n e chez les suje ts 

* To whom correspondence should be addressed 

nephrot iques est supcricurs par environ 0 ,4g/100ml . 
Nous avons suggerc qu 'unc interference du niveau 
accru d*aIpha-2-globulinc avec le test du BCV 
pourrait expliquer racc ro i s scmcnt du taux moyen 
d ' a lbuminc chcz les sujets nephrot iques obtcnu par 
cette methode du BCV. L ' inclus ion dc O, 8 M dc 
NaCl dans le dosage du BCV n ' empSchc pas 
1*interference par d*autrcs p r o l i n e s . Neanmoins , il 
est possible de compcnser cette interference en 
calibrant avec du serum frais obtcnu au prdalablc pa r 
dlcctrophorcsc. 

I n t r o d u c t i o n 

Severe modification of the metabol ism of prote ins 
are common during the nephrotic syndrome! 1 J. T h u s 
when investigating cases of nephrotic syndrome , it is 
customary to est imate plasma albumin concentrat ion 
using s imple routine biochemical me thods 
sufficiently precise and reliable to detect minor 
changes in albumin concentrations. 

Of the many procedures described for assay of 
plasma albumin(2,3), the bromocresol green ( B C G ) 
dye-binding method[4] has obvious advantages . Il is 
extremely s imple to per form, requiring only the 
addition of sample to the reagent. 

However, the recently reported interference by 
electrophorctically pure globulin f rac t ions in the 
BCG method for serum albumin[5) es t imat ion led us 
to investigate the possibility of an over-est imat ion of 
scrum albumin concentration in nephrot ic patients. 
The effects of addition of salt (0.8M NaCl) and 
calibration with a standard fresh human pooled 
serum were evaluated. 

M e t h o d s 

Sixty patients diagnosed as suf fer ing f rom nephrot ic 
syndrome and w h o were at tending the Nephro logy 
Outpatient Clinic of the University College Hospital , 
Ibadan were studied. Twenty normal age and 
sex-matched subjects served as the control group. 
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Venous blood samples were collected into 
heparinised bottles and plasma separated for 
biochemical estimations. The plasma albumin 
concentration was determined using the Bromocresol 
Green manual method of Doumas et al[4). The 
separation of plasma protein fractions was carried out 
using the cellulose acetate electrophorctic method of 
Russel and John[2). Albumin and « , 2-globulin 
components were clutcd from the strips of cellulose 
acctate and total protein concentration of each 
fraction determined using the biuret reaction method 
of Reinhold(6J. Human plasma albumin and pooled 
fresh human sera clectrophoretically determined 
albumin served as standard proteins in the calibration. 

Total cholesterol concentration was estimated 
using the method Zlatkis et al[l]. For each assay a 
commercial quality control sample (Well control, 
Wellcome Reagents Ltd) was always included. 

Resul ts 

A s shown in Table 1, the mean plasma total 
cholesterol and « , 2-globulin levels in nephrotic 
syndrome were significantly higher than the 
corresponding values in the control group. On the 
other hand, both total protein and albumin levels in 
nephrotic syndrome were significantly reduced (P < 
0.05). 

Table 1: Biochcmical characteristics of nephrotic 
syndrome (Mean ± S.D) 

a • Quantitation using biuret method 
b - Quantitation using cellulose acctate electrophoresis 
( ) - Range of values 
n • Number of subjects 
S.D " Standard Deviation 

Figure 1 shows that the plasma albumin results 
given by the BCG method were positively correlated 
with those given by the electrophorctic method in 
controls (r - 0.98, P < 0.001) and nephrotic 
syndrome (r - 0.96, P < 0.001) respectively. 
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Fig. 1: Correlation between albumin levels in conlrol and 
ncphrodc syndrome measured by cellulose acctate 

electrophoresis (X) and by the manual BCG (Y) methods. 

As shown in Table 2, in control subjects the mean 
plasma albumin results given by the BCG method 
were similar to those of the electrophorctic method 
irrespective of the standard calibration protein used. 
Also the addition of 0.8M NaCl hat! no effect on the 
results. On the other hand in nephrotic syndrome, the 
BCG method gave significantly higher (P < 0.001) 
albumin values than the electrophoretic method in 
the presence or absence of 0.8M NaCl when purified 
human serum albumin was used as the standard 
protein. However, when pooled plasma was used as 
the standard calibration protein, the mean plasma 
albumin values obtained by both methods were 
similar. 

Table 2s Plasma albumin concentration (X ± S.D) in 
nephrotic syndrome 

a • Purified human serum albumin as standard 
b • Elcctrophorctically determined pooled scrum as 
standard 
n - Numlwr of subjects 

Parameters Control Ncphrodc 
Syndrome 

n - 2 0 n - 60 
Total Protein* (g/100ml) 7.5 ± 0.6 5.2 ± 1.0 

(6.6 - 8.7) (3.8 - 7.6) 
Albuminb 3.9 ± 0.3 1.7 ±0.8 

(3.1-4.4) (0.6-4.0) 
« , 2-Globulinb (g/100ml) 0.4 ± 0.2 1.4 ±0.6 

(0.2 - 0.8) (0.8-2.7) 
Total Cholesterol (mg/ 100ml) 193 ±66 478 ±218 

(107-320) (116-853) Control Ncphrodc 
Syndrome 

(n - 20) (n - 60) 
Albumin (BCG) g/ 100ml* 3.9 ± 0.3 2.1 ±0.7 
Albumin (BCG) g/100mlb 3.8 ± 0.3 1.6 ±0.3 
Albumin • 0.8M NaCl* 3.9 ± 0.3 2.1 ±0.8 
Albumin (Electrophoresis) 

g/100ml 3.9 ± 0.3 1.7 ±0.8 
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Discussion 

In the present study the mean plasma cholesterol and 
« , 2-globulin levels were significantly elevated in 
nephrotic syndrome, while the total protein and 
albumin levels were reduced. Our results confirm 
some of the specific biochemical changes commonly 
associated with nephrotic syndrome[8]. 

There were good correlations for plasma albumin 
between the results given by the BCG and cellulose 
acetate electrophoresis methods for control and 
nephrotic syndrome respectively. This shows that 
both methods were equally capable of measuring 
plasma albumin quantitatively in the two groups. 

However, the BCG method gave significantly 
higher albumin values than the electrophoretic 
method in the nephrotics but not in the controls when 
purified human scrum albumin was used as the 
standard protein. The calculated percentage increase 
over and above the electrophorctically determined 
concentration was as high as 41% (7g/l) in some 
patients although the overall mean in the nephrotic 
group was 25.9 (4g/l). This probably suggests over 
estimation of plasma albumin by this procedure and 
could therefore explain the occasional normal or 
slightly raised albumin concentration observed in 
some nephrotics during routine determinations. 

Over estimation of human serum albumin by the 
BCG method, because of dye binding of other 
plasma' proteins has been reported as a draw back of 
this mcthod[9). Also shortening of the reaction time 
has been suggested as a way to reduce such 
interference by these workers. However, in the 
present study it was important that when we kept to 
the traditional reaction time of 10 minutes, the 
disparity between BCG and electrophoretic methods 
was exaggerated only in the nephrotic group, where 
the <*, 2- globulin showed over a 3-fold increase. 
Similarly in vitro experimcnt(5J have indicated that 
interference by added pure « , 2-globulin with the 
albumin BCG reaction was the most pronounced 
when compared with other plasma protein fractions. 
Thus, the interference with the BCG reaction by an 
increased °% 2-globulin concentration in our 
nephrotic syndrome could be responsible for the 
higher albumin level obtained by the BCG method in 
that disease. 

In an attempt to reduce the extent of interference 
by *non- albumin* plasma components we included 
0.8M NaCl solution as suggested by O'Donel l and 
Lot[9). Similar to the results of Rodinguez-Segadc et 

a/15] inclusion of 0.8M NaCl solution in the BCG 
assay system did not prevent the interference by 
other proteins. 

However, when a pool of fresh plasma previously 
determined by electrophoresis was used as the 
standard protein, the interference by other proteins in 
the BCG assay was offset to a large extent. It is 
customary to use readily procurable commercial 
standard human scrum albumin as standard protein 
for the BCG method, especially in the developing 
countries where facilities for electrophoresis and 
other more sophisticated techniques are not readily 
available. There is considerable evidence to suggest 
that a few problems like over estimation of human 
scrum albumin may arise in using the simple and 
rapid BCG dye-binding technique for albumin 
estimation because of dye binding of other plasma 
proteins especially <*, 2-globulin fraction. However, 
because of the large number of samples encountered 
in diagnostic routine laboratories, the use of the 
suggested calibration procedure for this method 
instead of shorteming of reaction time is advocated 
for accurate results. 
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