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S u m m a r y 

The th ree m a j o r immunog lobu l in ( IgG, IgA 
and IgM) concen t r a t ions were measu red in 118 
Nigerian w o m e n du r ing no rma l p regnancy . IgG 
was found to decl ine progressively th roughout 
gestat ion with a very highly significant decrease 
between the first and second t r imes ter (0.01 > 
P > 0 .005) and b e t w e e n the second and third 
t r imesters (P = 0 .01) . T h e m e a n concen t ra t ions 
of IgM were significantly lower in sera f rom 
firs t- t r imester p r egnan t w o m e n than those of 
age-matched n o n - p r e g n a n t cont ro l subjec ts 
(P < 0 .001) , a n d t h e r e was a f u r t h e r significant 
decrease be tween second a n d third t r imester 
groups (0.005 > P > 0 .001) . N o statistical 
d i f ference was obse rved for IgA levels th rough-
out normal p r egnancy . T h e significance of these 
results is discussed in relat ion to o t h e r observa-
tions e l sewhere . 

Resume 

Ses concen t r a t ions des t ro is p r i n c i p a l s im-
munoglobul ines ( I g G , IgA et IgM) eut e tc 
mesurees chez 118 Niger iancs pendan t la 
pdriode n o r m a l e d e grossesse . N o u s avons 
constate q u e 1'IgG avait t e n d a n c e a baisser pro-
gressivement pendan t la grossesse , sur tou t pen-
dant e t le d e u x i e m e t r imes t re de la grossesse 
(0.01 > P > 0 .005) et pendan t lc second et le 
troisiemc t r imes t res ( P = 0.01). La m o y e n n c de 
la concent ra t ion d ' IgM etai t ne t t cmen t plus 
basses dans les s c rums des f e m m e s ayant une 
grossesse de trois mois q u e d a n s ceux des 
femmes no rma le s de m e m e age qui n ' a t t en-
daient pas de bebe (P < 0.001); cc t te moyenne 
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baisse ne t tcment aussi en t rc le 6 c m e et le 
9eme mois chez les f emmes enceintes (0.005 > 
P > 0.(K)1). Nous n 'avons rcmarqutf a u c u n e 
difference statistique dans le niveau d ' I gA 
pendant tou te la durde des grossesses normales . 
La signification de tous ces constats a 
analysde par rapport & d ' au t res observat ions 
faites aillcurs. 

Introduction 

The placenta media tes foetal acquisition of 
passive immunity by allowing the t ranspor t 
of maternal immunoglobulin G ( IgG) . Studies 
have shown that the t ransfer of mate rna l IgG 
(but not o the r immunoglobul in classes) to the 
foetal circulation is selective 11-4], result ing in 
lower levels of IgG in pregnant w o m e n [5]. 
The re cont inues to be conflicting repor t s on 
changes in se rum levels of IgA and IgM, in the 
course of normal human gestat ion. A gradual 
increase in IgM throughout gestation has been 
repor ted by McFar lanc et al. (6) while no 
significant change was observed by o the r s (7, 
8 | . T h e concentra t ion of IgA has also been 
shown to remain fairly constant th roughout 
gestat ion |7 j . 

Nigerians, in common with ind igenous popu-
lations of o the r tropical countr ies general ly 
have higher levels of immunoglobul ins than 
Caucas ians (9-11). T h e pat tern of immunoglo-
bulins in pregnant Nigerian w o m e n could also 
d i f fer f rom those of Caucasians, however , very 
little in format ion exists in this direct ion. Earl ier 
work by McFar l ane et al. [6] was carr ied out 
over a decade ago, and since immunoglobul in 
levels a re inf luenced by the e n v i r o n m e n t , 
changes in immunoglobul in levels of p regnan t 
Nigerian w o m e n would change with improved 
s tandard of living. T h e only recent informat ion 
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was p rov ided in l h a d a n o v e r 300 km f rom 
Benin Ci ty , and was res t r ic ted mainly t o im-
munog lobu l in levels at del ivery [12,13). 

T h e p resen t s tudy conce rns the th ree m a j o r 
i m m u n o g l o b u l i n ( IgG . IgA and IgM) concen-
t r a t ions in the sera of no rma l p regnan t w o m e n 
in Benin Ci ty , Niger ia . 

Sub jec t s a n d me thods 

Population studied 

V e n o u s b lood s a m p l e s were col lected f rom 
1 IS hea l thy p r egnan t Nigerian w o m e n , aged 
15-35 yea r s , a t t e n d i n g the an tena ta l clinic of 
the Univers i ty of Benin T e a c h i n g Hospi ta l 
( U B T H ) . T h e y consisted of first t r imes ter 
p regnanc ies (up to 13 w e e k s ges ta t ion , n = 19); 
s econd t r imes te r p regnanc ies ( f r o m 14-26 
w e e k s ges ta t ion , n = 48) ; third t r imester preg-
nanc ies ( f r o m 27-40 weeks ges ta t ion , n = 33); 
a n d pos t -pa r tum sub jec t s (within 10 days of 
de l ivery , n — 18). All w o m e n w e r e heal thy a n d 
h a d n o his tory of malar ia o r o t h e r infect ions , 
a n d they were all p ro tec ted th roughou t gesta-
t ion with ant i -malar ia l drugs . C o n t r o l s con-
sisted of 37 age-matched normal non -p regnan t 
f e m a l e sub jec t s . N o n e of the sub jec t s in the 
con t ro l g r o u p used oral cont racept ives and their 
last p r e g n a n c y , if any , occurred at least 1 year 
b e f o r e the c o m m e n c e m e n t of the s tudy. T h u s , a 
tota l of 155 s e r u m samples were sepa ra ted at 
r o o m t e m p e r a t u r e a f t e r the clot had re t r ac ted , 
and w e r e s to red at —20°C until requi red for 
analysis . 

Immunoglobulin measurement 

C o n c e n t r a t i o n s of immunoglobu l ins were de-
t e r m i n e d by the single radial immunod i f fus ion 
m e t h o d of Mancin i as modi f ied by Fahey a n d 
MacKelvey [ 14) using rabbit an t i se ra specif ic 
for each of IgG, IgA and IgM ( D A K O A/S, 
D e n m a r k ) . Equa l vo lumes of opt imal ly di luted 
a n t i s e r u m a n d 2 % noble agar (Di fco Inc. , 
D e t r o i t , U . S . A . ) a t 56°C were mixed thor -
oughly and p o u r e d o n t o agar -coa ted 10 x 10 cm 
glass p la tes ( B i o - R a d , W a t f o r d , U . K . ) . Wells 
of 2 m m d i a m e t e r 1 cm f r o m e a c h o t h e r w e r e 
cut with a meta l punch a t t a c h e d to a vacuum 
p u m p . 

Each well was filled with 7 \i\ of test and the 

c o r r e s p o n d i n g s t a n d a r d s e r u m for I g G . IgA and 
IgM ( C o m b i p a c k . B e r h r r i n g w c r k c A G . Mar-
burg , F R G ) using a Hami l ton microsyringe 
( H a m i l t o n C o . , R e n o , U . S . A . ) . T h e glass 
p la tes w e r e then p laced in humid boxes and 
incuba ted at 4°C for 18 h . T w o d i ame te r 
m e a s u r e m e n t s of the rings f o r m e d at right 
angles to e a c h o t h e r w e r e m a d e using a Hyland 
v iewer with a m i c r o m e t e r eyep iece (Fisher 
Scient i f ic C o . P i t t sburgh , U . S . A . ) . T h e th ree 
respect ive i m m u n o g l o b u l i n s t a n d a r d solut ions 
w e r e set up for each p la te , t oge the r with two 
poo led n o r m a l h u m a n sera ( N H S ) t o con t ro l 
p la te - to -p la te va r ia t ion . M e a n d i a m e t e r read-
ings of the N H S r e m a i n e d cons tan t for all 
p la tes . Ana lys i s for e a c h i m m u n o g l o b u l i n was 
p e r f o r m e d on all s a m p l e s at o n e t ime in o r d e r 
to avoid day - to -day variabi l i ty . 

Statistical analysis 

Data for e a c h g r o u p w e r e s u m m a r i z e d as m e a n s 
with s t a n d a r d dev ia t ions . T h e m e a n s of the 
five g r o u p s w e r e c o m p a r e d using the one -way 
analysis of va r i ance t e c h n i q u e . C o m p a r i s o n s 
b e t w e e n any two g r o u p s were m a d e using /-
tes ts , us ing a poo led s t a n d a r d dev ia t ion f rom 
analysis of va r i ance tables . 

Results 

T h e m e a n s a n d s t a n d a r d dev i a t i ons of IgG 
concen t r a t ions o b t a i n e d at all s tages of gesta-
t ion, and in a g e - m a t c h e d c o n t r o l s of non-
p regnan t w o m e n , a r c s h o w n in T a b l e 1. T a b l e 2 
is the analys is of va r i ance tab le s imul taneous ly 
c o m p a r i n g the m e a n s of the five g roups . T h e 
statistical analysis ind ica tes tha t the m e a n s of 
the n o n - p r e g n a n t g r o u p s h o w e d a dec rease in 

Tabic 1. Scrum immunoglobulin G concentrations of 
non-pregnant, pregnant and puerperal women 

Mean ± standard deviation 
Groups n (mg/100 ml) 

Non-pregnant 37 1719.73 ± 437.98 
First trimester 19 1533.68 ± 466.04 
Second trimester 48 1274.38 ± 301.34 
Third trimester 33 1111.11 ± 219.57 
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Table 2. Analysis of variance* simultaneously comparing I lie mean of 
five groups 

Source of Degrees of Sum of Mean Variance 
variation freedom squares square ratio 

Between group 4 4129130.00 2282282. (K) 18.79 
Within groups 150 18094610.00 120630.73 
Total 154 27223740.00 

1st trimester r.v controls / = 1.92 
I si r.v 2nd trimester / = 2.61 
2nd i s 3rd trimester / = 2.58 
3rd vs pucrpcrium / = 0.14 

0.1 
0.01 

> /» > 0.05 
> I* > 0.05 

r = o.oi 
r > o.5o 

IgG concen t r a t i on when c o m p a r e d t o that of 
the first t r imes t e r , but this w a s not significant 
(I = 1.92; 0 .1 > P > 0 .05) . Th i s dec rease was 
progressive t h r o u g h o u t ges ta t ion (Fig. 1) f r o m 
a max imum m e a n level of 1720 mg/100 ml in the 
non-pregnan t w o m e n t o 109 mg/100 ml in the 
third t r imes te r . T h i s d e c r e a s e w a s found t o be 
very significant b e t w e e n first and second tri-
mesters (/ = 2 .61 ; 0.01 > P > 0.005) and 
second and third t r imes te r s (/ = 2.58; P = 
0.01). T h e r e was a margina l non-significant 
increase fol lowing de l ivery (/ = 0.14; P > 0.50). 

T h e m e a n va lues for IgA did not show any 
discernible t r e n d (Fig. 1). T h e r e was , however , 
an e levat ion of m e a n IgA level following 
pregnancy ( f r o m 158 mg/100 ml to 178 mg/100 
ml) and this was sus t a ined until the second 
t r imester ; t h e r e a f t e r a dec rease was no ted . 

T h e r e was a slight increase f rom 177 mg/100 ml 
to 195 mg/100 ml pos t -par tum (Fig. I and T a b l e 
3). Analysis of variance (Table 4) simul-
taneously compar ing the m e a n s of the five 
groups did not reveal any significant d i f fe rences 
(P > 0.05). 

Like IgA. the mean IgM concent ra t ions d o 
not appea r to show any def in i te t rend (Fig. I) . 
T h e mean levels varied f rom 217 mg/100 ml 
in non-pregnant women to 119 mg/100 ml in 
the third t r imester (Table 5). This value rose 
significantly to 171 mg/100 ml (/ = 2.75; 0.01 > 
P > 0.005) post-partum (Table 6). The results 
of statistical analysis also show significant dif-
ferences be tween non-pregnant w o m e n and the 
first t r imester groups (r = 3 .67; P < 0.001) and 
between second and third t r imester groups (/ = 
2.96; 0.005 > P > 0.001) (Table 3). 

Fig. 1. The mean (maternal) serum immunoglohulin 
( • • ) IgG, ( • - - - • ) IgA. ( • • ) IgM levels 
at each trimester of gestation. The numbers in 
parentheses indicate the number of investigations at 
each trimester of gestation. PP = post partum. 

Discussion 

Theoret ical considerat ions suggested for the 
progressive decline of IgG dur ing pregnancy 
include: dilutional e f fec ts caused by hydraemia 

Table 3. Serum immunoglobulin A concentrations of 
non-pregnant, pregnant and puerperal women 

Mean ± standard deviation 
Groups n (mg/100 ml) 

Non-pregnant 37 158.19 ± 50.66 
First trimester 19 178.21 ± 64.85 
Second trimester 48 211.75 ± 106.05 
Third trimester 32 177.00 ± 79.99 
Pucrpcrium 17 195.18 ± 49.69 
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Table 4. Analysis of variance simultaneously comparing the mean of 
five groups 

Source of Degrees of Sum of Mean Variance 
variation freedom squares square ratio 

Between groups 4 65585.80 16396.45 2.59 
Within groups 148 961382.30 6495.83 
Total 152 1026968.10 

of pregnancy, a l te red metabol ic regulatory 
mechanisms, effect of elevated steroid hor-
mones on protein metabol ism dur ing preg-
nancy and t ransplacental t ransfer to the foe tus . 
Persuasive data suppor ts a decrease of IgG 
dur ing pregnancy [5,8,15-18). O u r results arc 
consistent with these findings and we bel ieve 
that all the above considerat ions may contri-
bute to this decrease. 

Table 5. Serum immunoglobulin M concentrations of 
non-pregnant, pregnant and puerperal women 

Mean ± standard deviation 
Groups tx (mg/100 ml) 

Non-pregnant 30 217.00 ± 82.04 
First trimester 19 147.05 + 76.91 
Second trimester 48 158.31 66.71 
Third trimester 32 119.03 + 42.67 
Puerperium 17 171.41 ± 73.64 

H o w e v e r , the re a re still discrepancies in 
r epo r t s of IgM and IgA changes dur ing prcg-
nancy . A n u m b e r of invest igators have failed 
to d e m o n s t r a t e any n o t e w o r t h y changes in the 
se rum level of IgM (7.8.17.19), o thers have 
r epor t ed dec rea se s [18,20), while McFar lane el 
al. [6] no t ed a progressive increase until just 
b e f o r e pa r tu r i t ion . If di lut ional effects do 
account fo r IgG dec l ine dur ing pregnancy, 
a l though this has been contes ted [17). it is 
conceivable that IgM, whose distribution is 
mostly in t ravascular , should also decrease com-
parab ly . It is t h e r e f o r e possible that the initial 
dec rease no t ed h e r e may be related to the 
di lut ional e f f ec t , as well as to the modulat ion of 
the i m m u n e response by s teroid hormones , 
especially at this s tage of p regnancy . 

Ev idence has accrued which suggests that 
p regnan t w o m e n possess an t ibodies to allotypi-
cally incompat ib le an t igens of foetal origin, 
such as A B O , I I L A a n d B-cell al lo-antigens, as 
a result of cel lular t raff ic be tween mothe r and 

Table 6. Analysis of variance simultaneously comparing the mean of five 
groups 

Source of Degrees of Sum of Mean Variance 
variation freedom squares square ratio 

Between groups 4 156231.00 39057.75 8.06 
Within groups 141. 678364.30 4811.09 
Total 145 834595.30 

1st trimester vs controls t = 3.67 P < 0.001 
1st vs 2nd trimester f = 1.01 P > 0.05 
2nd vs 3rd trimester I = 2.96 0.005 > P > 0.001 
3rd vs puerperium t = 2.75 0.10 > P > 0.005 
Pucrpcrium vs controls I - 2.14 0.05 > P > 0.025 
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foetus . T h e s e a n t i b o d i e s a r e main ly of t h e IgM 
class. In a d d i t i o n , s t r ep tococca l , s taphylococca l 
and E. coli i n fec t ions i nduce p r e d o m i n a n t l y 
IgM an t ibod ies . Ogbin i i ct al. ( unpub l i shed 
da ta ) recent ly i sola ted t h e s e o r g a n i s m s f rom a 
cons iderab le n u m b e r of p r e g n a n t w o m e n in 
Benin Ci ty , which m a y exp la in the e l eva t ed 
sc rum IgM c o n c e n t r a t i o n s n o t e d in p a r t u r i e n t s 
in this s tudy . T h e s e o b s e r v a t i o n s could be 
per t inen t to the q u e s t i o n s of w h e t h e r , w h e n , 
and to what e x t e n t the m o t h e r r e s p o n d s to 
foetal an t igens d u r i n g ges ta t ion |8) . O u r stu-
dies, in a g r e e m e n t wi th o t h e r s [ 17,19], have 
shown n o d i sce rn ib l e t r e n d in s c r u m IgA 
concen t r a t i ons t h r o u g h o u t ge s t a t i on : t h e r e was 
an increase u p to t h e second t r i m e s t e r and a 
slight d e c r e a s e in the th i rd t r imes t e r , this was 
fo l lowed by a m a r g i n a l rise p o s t - p a r t u m . T h e 
increase a n d d e c r e a s e w e r e not statistically 
s ignif icant . T h e r e l e v a n c e of the IgA in the 
p regnan t w o m a n is t h e r e f o r e not i m m e d i a t e l y 
obvious . 

C o n c e n t r a t i o n s of s e r u m i m m u n o g l o b u l i n s in 
the t ropics , espec ia l ly in the A f r i c a n popula t ion 
a re r e p o r t e d to b e h ighe r t h a n the i r Caucas ian 
c o u n t e r p a r t s (5 ,10,11) . Recen t ly , s c r u m im-
munog lobu l in levels in Ben in City were shown 
to be h igher t h a n t h o s e at I badan [211. O u r 
results c o n f i r m p r e v i o u s resu l t s , including those 
of W e m a m b u (21], excep t that we fai led to 
d e m o n s t r a t e h ighe r IgG values in w o m e n at 
their third t r i m e s t e r of ges ta t ion in Ben in City 
than the I b a d a n inves t iga to rs (12,13). 

T h e f indings in this s tudy and o t h e r s e m p h a -
size the c o n s i d e r a b l e variabi l i ty in i m m u n o -
logical r e s p o n s e s b e t w e e n individual p regnan t 
females , especial ly in a n t i b o d y p roduc t ion . 
W h e t h e r these c h a n g e s a r c d u e to gene t ic 
factors, e n v i r o n m e n t a l fac to rs , kinet ic changes , 
o r are a re f lec t ion of t h e d i f f e r ences in sensi-
tivity b e t w e e n inves t iga tors will c o n t i n u e t o be 
ques t ionab le . 
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