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Serum immunoglobul in concentration 
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Summary 

Serum immunoglobulin (Ig) G, M and A were 
determined at 3-monthly intervals during the 
first year of life in 35 healthy Nigerian infants. 
The neonatal IgG values were high, but 
dropped rapidly by 3 months to about 37% of 
the neonatal value, and thereafter rose steadily. 
The neonatal IgM values dropped slightly 
(10%) by 3 months and then rose steadily to 
reach a level above the neonatal value after 1 
year. IgA was not detected in most of the chil-
dren during the neonatal period, but where it 
was detected and was measurable, the values 
were very low and then rose steadily until the 
age of 1 year. There was a suggestion that the 
pattern of immunoglobulin in infancy might be 
influenced by the level of maternal education. 

Resume 

Les immunoglobul ins (Ig) G. M et A du serum 
ont ete cstimecs chaque 3 mois pendant la 
premiere annee chcz 35 enfants nigerians en 
bonne sante. Les valcurs neonatalcs d'IgG ont 
et£ cleve et ccla baissaient rapidement jusqu'a 
37% a Page de 3 mois, et puis augmentaient 
progressivement. Les valcurs d ' IgM neonatalcs 
baissaient legeremcnt (10%) a Page de 3 mois 
et puis augmentaient progressivement juscju' ii 
la valcur neonatale a Page d'un an. L ' IgA n a 
pas etc discernable chez la plupart des enfants 
pendant la periode neonatale. D'oi i on Pa 
trouve et mesurable les valcurs sont tres basses 
et augmentaient graduellcment jusqu a Page 
d'un an. Les r^sultats suggerent que les valeurs 
des immunoglobulincs dans la premiere anndc 
peuvent ctre inf luences par le niveau d'educa-
tion maternelle. 

'To whom correspondence should be addressed. 

Introduction 

It is known that during infancy and childhood, 
immunoglobulin levels are unsteady. Measure-
ments of serum concentration of immuno-
globulin in normal children, in infancy and 
childhood, would be of great value in the 
evaluation of immunological deficiency, espe-
cially in this environment where infections 
often dominate the clinical profile. Although 
the 'normal' values of immunoglobulins have 
been defined in some normal children in 
Nigeria, the numbers studied have understand-
ably been small (1,2]. The results obtained by 
us should therefore help in establishing further 
the 'normal' values of immunoglobulins in 
infancy in this environment. 

Subjects and methods 

One hundred normal full-term infants, weigh-
ing at least 2.5 kg at birth, were recruited 
consecutively at their first attendance for 
routine immunization at the Infant Welfare 
Clinic of the Institute of Child Health, Ibadan. 

Blood samples were collected from them at 
their first visit (i.e. < 1 month) at 3 months, 
6 months, 9 months and 12 months. The first 
sample of blood obtained during the neonatal 
period was by heel prick, while later samples 
were by femoral venepuncture. Serum was 
separated from the collected blood samples and 
stored at -20°C until they were analysed, 
in batches, for immunoglobulins (Ig) G , M 
and A by the modified immunodiffusion tech-
nique [3]. 

Results 

A considerable number of mothers withdrew 
their children as they were reluctant to sub-
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ject them to repetitive venepunctures. B lood 
samples for the immunoglobulin estimations 
were therefore obtained from a maximum o f 35 
infants from the 100 init ially recruited. The 
mean levels of serum immunoglobulins ob-
tained at < 1 month, 3 months, 6 months and 1 
year are shown in Table 1. 

Immunoglobulin G 

The IgG levels varied from 448 to 2158 mg/ 
100 ml in the first month, dropped to 147-903 
mg/100 ml by the third month, fol lowed by a 
steady rise to 356-1176 mg/100 ml after 6 
months, and a further rise to 416-1852 mg/ 
100 ml by 1 year. The mean value of 1180 mg/ 
100 ml obtained during the neonatal period was 
not repeated within the first year (when the 
mean value was 75 mg/100 ml). 

The mean variation within the group was 
statistically significant (Table 2). The fall in the 
mean IgG after 3 months was quite signif icant, 
and although there was a steady rise after this 
period, the value obtained at 1 year was stil l 
significantly lower than the value during the 
neonatal period. 

Immunoglobulin M 

The neonatal IgM values ranged from 30 to 195 
mg/100 ml with a mean of 85.2 mg/100 ml. 
There was an initial fall at 3 months to a mean 
value of 76.7 mg/100 ml, followed by a steady 
rise to 122.1 mg/100 ml after 1 year. The mean 
value at 1 year was significantly higher than 
the mean value during the neonatal period 
(Table 2). 

Immunoglobulin A 

In contrast to IgG and IgM, IgA was detected, 
at the specified intervals, in only 12 chi ldren. 
The values obtained ranged between 14 mg/100 
ml and 32 mg/100 ml with a mean of 26.3 mg/100 
ml during the neonatal period, rising steadily to 
a mean of 69.3 mg/100 ml at 1 year. This rise 
during the first year of life was statistically 
significant. The rise between 3 months and 1 
year was also significant, but there was no 
statistically significant difference in the value 
obtained during the first 6 months of l ife 
(Table 2). 

The mean IgG, IgM and IgA values were 
higher in males than in females throughout 
infancy. However, the differences were not 
statistically significant except for the IgG neo-
natal value which was significantly higher in 
males than females (Table 3). 

As maternal education has been shown to be 
the most important factor in improved ante-
natal and chi ld care |4|, an attempt was made to 
see if this had any influence on the immuno-
globul in patterns of these infants. Table 4 gives 
the details of the analysis. 

The mean IgG values during the neonatal 
period and at 1 year were highest in children of 
uneducated mothers and lowest in children of 
mothers with post-primary education, but the 
differences were not statistically significant at 
any period. However, at 3 months the highest 
mean values were in children of mothers who 
had had post-primary education, and lowest in 
chi ldren of i l l i terate mothers. The mean IgM 
values showed very little variation in all three 
groups. The values were initially highest in 
children of mothers with post-primary educa-
t ion, but by 1 year the children of i l l i terate 
mothers had the highest values. A similar 
pattern was obtained for IgA . and the dif-
ference in this case was statistically significant 
by the age of 1 year (Table 4). 

There were significant changes in IgG, IgM 
and IgA values during the first year of life in 
the groups of children of mothers wi th either 
primary or no education. Although the pattern 
of changes of IgG, IgM and IgA during the first 
year of life was similar in the children of 
mothers wi th post-primary education, the dif-
ferences were not statistically significant. 

Discussion 

The pattern of changes of immunoglobulins 
dur ing infancy obtained in this study is similar 
to that described in previous studies undertaken 
both in southern and northern parts of Nigeria 
[1,5]. Similar patterns have also been found in 
other West Afr ican paediatric communities and 
in biracial American studies [6-9]. Very high 
neonatal IgG levels were obtained in all the 
groups, fol lowed by a rapid fall to about 30% of 
the neonatal values after 3 months. However, 
by 6 months there was an appreciable rise, 
which then continued steadily until 1 year of 
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Tabic 2. Statistical variation in immunoglobulin levels during infancy 

Statistical comparison IgGt IgGt IgAt 

< 1 month vs 3 months (d.f. = 68) 9 . 6 6 * " 0.74 -0.35 
< 1 month vs 6 months (d.f. = 60) 6.41** -1 .23 -1 .93 
< 1 month vs 12 months (d.f. = 68) 5.54*"* - 3 . 2 6 " - 4 . 0 9 * " 

3 months vs 6 months (d.f. = 69) - 2 . 6 0 " -1 .97 -1 .58 
3 months vs 12 months (d.f. = 68) - 4 . I P " - 4 . 0 0 * " - 3 . 7 4 * " 
6 months vs 12 months (d.f. = 68) -1 .24 -2 .03* -2.15 

"P < 0.05; **P < 0.01; " * / > < 0.001. 
t / values for cach comparison. 

Tabic 3. Differences in immunoglobulin levels due to sex of Nigerian infants 

IgG IgM IgA 

Male Female I valuet Male Female / valuct Male Female I valuct 

< 1 month 
Mean (mg/100 ml) 1438.4 1065.2 2.423 ' 93.9 82.7 0.672 25.00 27.22 0 
Standard deviation 447.9 411.7 (d f. = 33) 43.5 41.4 (d.f. = 26) 0.00 6.20 (d.f. = 13) 
n t I I 24 10 18 6 9 

3 months 
Mean (mg/100 ml) 507.1 413.5 1.320 78.3 76.3 0.182 37.33 27.30 0.665 
Standard deviation 135.2 215.7 (d.f. = 33) 21.6 30.0 (d.f. = 26) 29.60 27.20 (d.f. = 10) 
nt 11 24 10 18 6 6 

6 months 
Mean (mg/100 ml) 609.1 621.3 - 0.129 102.8 98.3 0.306 53.60 41.57 0.844 
Standard deviation 149.7 245.7 (d.f. = 24) 26.5 42.2 (d.f. = 26) 27.80 21.80 (d.f. = 10) 
nt 8 18 10 18 6 6 

12 months 
Mean (mg/100 ml) 818.1 718.2 1.093 136.1 116.8 0.849 81.33 66.33 0.910 
Standard deviation 283.7 235.4 (d.f. = 33) 49.3 61.4 (d.f. = 26) 32.60 30.50 (d.f. = 10) 
nt 11 24 10 18 6 6 

*/> < 0.05. 
tValuc for comparison between male and female for cach age group. 
pi is the number of children. 

age. The fal l in IgG dur ing the first 3 months of 
l i fe has been at t r ibuted to the catabolism of the 
maternal IgG which wou ld have passed trans-
p lacen ta l ^ in to the foetal c i rculat ion. The 
subsequent rise is due to increased synthesis by 
the chi ld 's immune system [10,11]. The mean 
values o f IgG obtained in this study were 
similar to those obta ined by Aden i y i and Ayen i 

[1] , but sl ight ly higher than values obtained in 
European populat ions [9,12]. 

T h e mean values o f I g M were higher than 
those obta ined by Aden iy i and Ayeni (1) at 
every stage. Un l i ke most other studies, our 
values dropped dur ing the first 3 months and 
then rose steadi ly. As I g M does not pass 
t ransplacenta l^ to the foetus [ 13.14] the slightly 
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high mean neonatal value may be attributed to 
the presence of perinatal bacterial, viral or 
parasitic infections in some of the babies 
(7,15,16) (six babies had IgM values > 100 mg/ 
100 ml during this period and these values 
dropped to < 100 mg/100 ml in four of them by 
the third month). 

The pattern of change of concentration of 
IgA in these children was also similar to that 
obtained by most of the other workers 
described previously. IgA was rarely detected 
in the very young, but again the level rose 
steadily during infancy as the development of 
this immunoglobulin is stimulated by the pre-
sence of infections. 

In this study, mean immunoglobulin levels 
were found to be higher in males than in 
females, the only significant difference was in 
the mean IgG levels of neonates. Most other 
studies have also shown no significant sex 
difference in immunoglobulin levels in infants 
except in IgM levels, but the values have 
usually been higher in females than males [6.9). 
However, statistically significant differences 
between the sexes, in IgM levels, has been well 
documented in adults, and has been shown to 
be related to the number of X chromosomes 
present [17,18). It is possible that the effect of 
this chromosome is less pronounced in infants. 

The slightly higher IgG, IgM and IgA values 
generally obtained in children of illiterate 
mothers (Table 4) may be due to the higher 
frequency of infection in this group of children 
leading to greater stimulation of immuno-
globulin production. The lower levels of IgG in 
infants of illiterate mothers at 3 months, com-
pared to infants of mothers with secondary 
education at the same period, could be due to a 
slower rate of immunoglobulin production re-
sulting from deficiency in nutrition, as even at 
this stage as some of the mothers may be 
malnourished, or may not be feeding their 
babies properly. 

The overall pattern of immunoglobulin 
changes in children of mothers in the three 
educational levels (Table 4) suggests that the 
changes in immunoglobulin levels in children of 
mothers with post-primary education were far 
less than the changes in children of mothers 
with no education or with primary education. It 
is believed that the first group of children not 
only live in a cleaner environment and are 
therefore subjected to less bacterial and para-

sitic infections, but that they also have the 
benefit of easier access to medical attention and 
thus early treatment of infections. 

This striking difference in immunological 
changes among the defined educational groups 
confirms the belief that maternal education 
enhances, to a certain degree, the level of child 
care. 

The overall occurrence of higher immuno-
globulin levels, especially IgA, in children of 
illiterate mothers in later months compared 
with children of mothers with post-primary 
education are similar to findings in studies 
between black and white populations, where 
immunoglobulin values in the black population 
were found to be higher than in the white 
population [19,20). Although this difference 
has been explained on the basis of genetic 
constituents and environmental factors such as 
recurrent exposure to infections (bacterial and 
parasitic), we believe that the environmental 
factors may be more important in this study, as 
all the children studied were Nigerians. As the 
number studied is too small to arrive at any 
meaningful statistical conclusion, we suggest 
that further work is required to define the 
influence of socio-economic factors in immuno-
globulin levels of children. 
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