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Specif ic p ro t e in p a t t e r n in adul t hea l thy Niger ians 

I . C . O N W U A M E Z E 
Department of Chemical Pathology, University of Nigeria, Enugu Campus, Anambra State, Nigeria 

Summary 

Serum concentrat ions of total protein, a lbumin, 
total globulins , pre-a lbumin, alpha-1-anti-
trypsin, caeruloplasmin, transferrin, immuno-
globulins ( I g G , IgA, IgM) and plasma fibrino-
gen were d e t e r m i n e d in 120 healthy adult 
Igbo-Nigerian subjects (6() males and 60 
females) . T h e r e was n o sex or age related dif-
ferences in the concentrat ion of the various 
specific prote ins , a l though a significant sex dif-
ference was o b s e r v e d in the mean level of 
plasma f ibr inogen. Our va lues for caeruloplas-
min, transferrin and IgM were significantly 
higher, a l though IgG, IgA and plasma fibrino-
gen were l o w e r than reported in previous 
studies on o ther e thnic groups of Nigerians. 

R e s u m e 

Les concentrat ions sdriques des protdines tota-
les, a lbumine , g lobul ine tota le , prd-albumine, 
alpha-1-antitrypsine, caeruloplasmine , transfer-
rine, i m m u n o g l o b u l i n e s ( I g G , IgA, IgM) et du 
fibrinogen de la plasma sont etudids chez 120 
sujets adultes sains du Nigdria, d'ethnie Igbo 
(60 males et 6 0 females). II n'y a pas eu des 
dif ferences l iees au sexe o u a 1'age dans les 
concentrations des spdeif iques et di f ferentes 
protdines, b ien qu'une di f ference importantc 
lidc au sexe a dte remarqudc dans le niveau 
moyen du f ibrinogen de la plasma. N o s values 
pour le caeruloplasmine , le transferrine et 
1'IgM sont plus importantcs q u e ce l les o b t e n u e s 
dans les e t u d e s portant sur les autres groupes 
cthniques du Nigeria , alors que les concentra-
tions de I ' lgG, PIgA et Ic f ibrinogen de la 
plasma sont plus basses. 

In t roduc t ion 

Previous comparat ive studies of serum protein 
levels and patterns in Nigerians have d e m o n -

strated a lower serum albumin but a higher 
Y - g l o b u l i n concentration than found in Cauca-
sians 11-3]. The study of serum immunoglobu-
lins in Nigerians has received a considerable 
amount more attention [4 -7 ] than other specific 
proteins. In Nigerians the serum level of IgG 
has been shown to have a seasonal variation 
(higher in the rainy season than the dry season) 
while IgA, IgM and IgD mean levels have been 
reported to be similar in both Caucasians and 
Nigerians [7]. 

This study was undertaken to determine the 
levels and pattern of specific proteins in Igbo-
Nigerians with a view to relating these specif ic 
proteins (namely pre-albumin, alpha-1-anti-
trypsin ( A A T ) , caeruloplasmin, transferrin, im-
munoglobulins and fibrinogen) to the values 
previously reported in other Nigerians. 

Sub jec t s a n d m e t h o d s 

The subjects comprised healthy volunteers 
drawn from laboratory staff, b lood donors , 
medical students, nursing staff and patients 
attending the infertility clinics at the University 
of Nigeria Teaching Hospital w h o were con-
sidered to be in good health. There were 60 
males and 60 females whose ages ranged from 
18-56 years. N o n e of these se lected subjects 
were pregnant or had malaria, liver disease or 
had any evidence of infection or inflammatory 
disease at the t ime of investigation. 

B lood was col lected from the antecubital 
fossa vein with minimum of occlusion. T h e 
blood was discharged into venoject tubes and 
al lowed to clot for 2 - 3 h at room temperature. 
The sera obtained were stored at - 2 0 ° C pend-
ing analysis. All the sera were analysed in 
batches within a fortnight of spec imen col lec-
tion. 

Plasma for f ibrinogen determination was 
obtained by placing nine parts of b lood into o n e 
part of a 31.1 g/1 tri-sodium citrate solution and 
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mixing. Subsequent ly the b lood was centr i fuged 
at 3000 r .p .m. for 10 min at laboratory temper-
ature (27 -28°C) . A n y h a e m o l y s e d s a m p l e s were 
discarded. Fibrinogen assays were usually per-
formed 4 - 6 h af ter b lood co l lect ion . T h e dilu-
tion of the b l o o d using citrate w a s adjusted in 
the final f ibrinogen concentrat ion. 

Total protein and albumin concentrat ions 
were de termined using a modi f i ed Reinhold-
biuret m e t h o d as described by Varley [8]. T h e 
serum total globulins were obta ined by finding 
the d i f f erence b e t w e e n the serum total protein 
and serum albumin. 

T h e specif ic proteins prc-albumin, A A T , 
cacruloplasmin, transferrin, immunoglobul ins 
( I g G . IgA, IgM) and f ibrinogen w e r e deter-
mined using Partigen and Nor-partigen plates 
obta ined from Hoechst (Nigeria) Limited. This 
e m p l o y e d the single radial immunodi f fus ion 
technique using a Behring precision dispenser. 
Five microlitres of patient's scrum or plasma, 
standards and controls were placed in separate 
wel l s as described in the respective kit method. 

A f t e r 48 h incubation at laboratory temperature 
the resulting precipitin rings were measured 
with a special Behring immunodif fus ion viewer. 
S p e c i m e n s for the determinat ion of A A T , IgG 
and f ibrinogen levels were diluted in saline I in 
3 , 1 in 2 0 and I in 3 respectively before assay. 
Al l o ther specif ic prote ins were analysed using 
neat sera. 

Protein fract ionation involved separation of 
the serum protein on cel lulose acetate mem-
brane using a barbiturate buffer, p l l 8 .6 and a 
constant current of 0 . 4 m A per cm width of 
strip. A f t e r the 45-min run the strips were 
stained for 10 min in Ponceau S stain which 
contains 3 % trichloroacetic acid. The strips 
were then w a s h e d in three changes of 5% acetic 
acid and then dried b e t w e e n filter papers. The 
sect ions represent ing each fraction were cut and 
e lutcd in 2 ml of 0.1 N sod ium hydroxide. The 
absorbances were measured at 546 nm in a 4010 
p h o t o m e t e r suppl ied by Boehr inger Corpora-
tion. 

Statistical analysis for the s ignif icance of the 

Tabic I. Precision of assay methods for proteins (/» = 20 in each case) 

Concentration (g/l) 
Protein Precision x ± s.d. CV ( % ) 

Total protein Within batch 74.4 ± 3.50 4.70 
Between batch 75.0 ± 4.80 6.40 

Albumin Within batch 43.6 ± 0.90 2.06 
Between batch 37.0 ± 3.20 8.60 

Total globulins Within batch 30.8 ± 1.0 3.25 
Between batch 40.0 ± 2.5 6.25 

Prc-albumin Within batch 0.21 ± 0.01 4.76 
Between batch 0.30 ± 0.02 7.82 

Alpha-1-antitrypsin Within batch 2.84 ± 0.12 4.25 
Between batch 2.80 ± 0.18 6.43 

Cacruloplasmin Within batch 0.35 ± 0.02 5.71 
Between batch 0.35 ± 0.03 6.80 

Transferrin Within batch 2.96 ± 0 . 1 4 4.73 
Between batch 2.80 ± 0.16 5.71 

IgG Within batch 30.60 ± 1.25 4.08 
Between batch 28.80 ± 1.30 4.51 

IgA Within batch 3.39 ± 0.10 3.03 
Between batch 3.00 ± 0.10 3.33 

IgM Within batch 3.94 ± 0.13 3.30 
Between batch 3.50 ± 0.16 4.57 

Fibrinogen Within batch 2.84 ± 0.07 2.46 
Between batch 1.50 ± 0.10 6.36 
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differences b e t w e e n the var ious groups w a s 
evaluated by Student 's /-test. 

Results 

Within batch precis ion of the assay m e t h o d s 
was determined using 20 replicate determina-
tions of a pool o f normal sera. T a b l e 1 shows 
the mean va lue , s tandard deviat ion and coef f i -
cient of variation of each protein determined 
using the pool sera. T h e va lues o b t a i n e d in this 
study were similar to prev ious publ ished data 
19]. 

Table 2 s u m m a r i z e s the result of protein con-
centration in both male and f e m a l e adult Igbo 
Nigerians. With the e x c e p t i o n of f ibrinogen 
which s h o w e d a lower m e a n plasma level for 
males there w e r e n o significant d i f ferences for 
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sex in mean serum levels . T h e levels of indivi-
dual proteins w h e n grouped according to the 
decade of age s h o w e d n o significant d i f ference 
and so the results were treated together . 

Tab le 3 s h o w s the result of the protein frac-
t ions in 20 male and 20 female subjects . T h e 
level of the protein fractions obta ined by this 
method were generally slightly lower than those 
obtained by direct biuret or immunochemica l 
quantitation methods . T h e mean scrum level of 
a-1-globul ins , a -2-g lobul ins , p-globul ins and 
y-globulins obtained were higher than pre-
viously reported (1 ,2 ,10] although this agrees 
with previous reports in Igbos [11]. 

Discussion 

The main factors contributing to variations in 

Table 2. Specific protein levels in Igbo Nigerians (concentration in g/1; mean 
s.d. and range) 

Males and 
Protein females Males Females 

(n = 120) (n = 60) (n = 60) 

Total protein 

Albumin 

Total globulins 

Pre-albumin 

Alpha-1-antitrypsin 

Caeruloplasmin 

Transferrin 

IgG 

IgA 

IgM 

Fibrinogen' 

73.81 ± 5.97 
(61.90-85.80) 

41.70 ± 5.80 
(31.20-52.20) 

32.10 ± 5.80 
(20.40-43.70) 

0.30 ± 0.10 
(0.12-0.50) 

2.66 ± 0.51 
(1.80-3.89) 

0.36 ± 0.06 
(0.19-0.45) 

3.23 ± 0.64 
(1.90-4.70) 

21.10 ± 4.10 
(15.90-32.70) 

2.00 ± 0.71 
(1.20-4.30) 

1.62 ± 0.62 
(0.50-3.40) 

2.80 ± 0.65 
(1.30-4.10) 

74.42 ± 6.62 
(61.20-87.70) 

41.92 ± 5.38 
(31.20-52.70) 

32.30 ± 6.20 
(19.90-44.70) 

0.31 ± 0.09 
(0.15-0.50) 

2.64 ± 0.49 
(1.90-3.60) 

0.36 ± 0.06 
(0.23-0.43) 

3.21 ± 0.64 
(1.90-4.70) 

20.70 ± 3.80 
(16.80-30.90) 

2.20 ± 0.81 
(1.30-3.40) 

1.60 ± 0.70 
(0.50-3.40) 

2.63 ± 0.61 
(1.40-3.90) 

73.65 ± 6.00 
(61.70-85.70) 

41.48 ± 5.19 
(31.10-51.90) 

31.82 ± 5.42 
(20.90-42.70) 

0.30 ± 0.09 
(0.12-0.48) 

2.69 ± 0.52 
(1.80-3.90) 

0.35 ± 0.07 
(0.90-4.30) 

3.24 ± 0.14 
(1.90-4.30) 

21.50 ± 4.40 
(15.90-32.70) 

1.90 ± 0.60 
(1.00-3.20) 

1.70 ± 0.63 
(1.00-2.80) 

3.20 ± 0.54 
(2.10-4.30) 

'Significant difference between males and females ( / ' < 0.001). Figures in 
brackets indicate the range found in this study. 
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Tabic 3. Scrum protein fractions in Igbo 
Nigerians* (concentration in g/l) 

Protein Mean ± s.d. Range 

Albumin 36.20 ± 6.27 28.60-46.70 
Alpha-1-globulin 3.24 ± 1.72 3.10-7.10 
Alpha-2-globulin 6.83 ± 1.79 3.20-10.60 
Beta-globulin 8.67 ± 2.64 4.80-12.90 
Gamma-globulin 18.87 ± 4.34 12.20-29.80 

*n = 40 (20 males and 20 females). 

the level and pattern of serum prote ins and 
specif ic prote ins include s o c i o - e c o n o m i c and 
cultural factors such as ignorance , malnutri t ion, 
dietary habits and taboos , h o o k - w o r m infesta-
t ion and malaria. T w o decades a g o , E d o z i e n 
(1,2) working at Ibadan s h o w e d that there w a s 
an e l evated serum y-globulin in predominant ly 
Y o r u b a Nigerian populat ion. This f inding has 
b e e n conf i rmed in other major ethnic groups 
[10-12) . T h e e levated Y-g l °k u ' ' n w a s attri-
buted to the prevalence of malaria and other 
microbial infect ions . 

T h e pattern of scrum protein obta ined in this 
s tudy is similar to those reported o n Igbo 
Nigerians by Reid & C h u k w u d e b e l u [11] and 
Isichci [ 12). T h e serum level of pre-albumin and 
A A T in our adult healthy subjects are similar to 
those reported e l s ewhere in o ther Nigerians 
[13-15) . The main roles of pre-albumin and 
A A T are in the binding o f thyroxine and 
retinol, and in the protect ion through antipro-
leo lyt ic activity. O u r data , h o w e v e r , differ 
widely from those previously reported on Niger-
ians in that a significantly e l evated cacrulo-
plasmin, transferrin and IgM but a significantly 
reduced IgG, IgA and f ibrinogen were 
observed . T h e s e d i f ferences are difficult to 
explain. It cannot h o w e v e r be attributed to 
technical error in the m e t h o d s used s ince our 
precision c o m p a r e d wel l with those previously 
reported at other centres [7 ,9 ,10] . R e i d & 
O n w u a m e z e [16] h a v e s h o w n a g o o d correla-
tion b e t w e e n single radial immunodi f fus ion 
technique and the clot we ight m e t h o d for the 
de terminat ion of plasma f ibr inogen. T h e con-
centrat ion of plasma f ibrinogen obta ined in this 
study is similar to those reported by Reid & 
O n w u a m e z e [16], and Reid [17]. 

T h e circulating leve ls of s o m e serum or 

plasma specif ic prote ins have b e e n shown to be 
inf luenced by such factors such as age, seasonal 
variat ions, i m m u n e response , environment, 
social cus toms , nutritional status and genetic 
factors [7 ,18 ,19] . In our opin ion the differences 
may be d u e to variat ions in nutritional status or 
s o c i o - e c o n o m i c status and possibly genetic fac-
tors. T h e p h e n o t y p i n g of these proteins may 
he lp in expla ining the d i f ferences . 
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