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Resulte
The mean values of IgG, IgA and IgM by age

and sex are shown in Table 1. The difference in
levels of IgA and IgG between sexes were not found
to be significant except in females of the 13 - 20
years age group where the mean level of IgA in
females was higher. The mean level of IgM in
females was significantly higher than in males in all
age groups.

The mean levels of IgG, IgA and IgM among
adult Semais (21 years and above) were significantly
higher than corresponding levels in adult urban non-
aboriginal Malaysians (Table 2).

In 7 mother-child pairs there was no significant
difference in IgG levels which \ilere measured by a
double blind technique (Table 3). Also, no signi-
ficant difference was found in the mean immuno-
globulin levels between the 14 pregnant subjects and
18 randomly selected non-pregnant women in the
reproductive age group (16 - 40 years) (Table 4).

Discussion
Immunoglobulin levels in persons living in

tropical areas have been found to be higher than in
persons living in temperate areas (McFarlane, 1973).
However, immunoglobulin levels in the urban Malay-
sian population were found to be similar to those
reported in temperate areas (Shah and Yadav, 1973).
In our study we have found the immunoglobulin
levels in the adult Semai to be significantly higher
than those of the urban non-aboriginal Malaysian
population. This may be attributed to the fact that
the Semai are more exposed to infections of blood

fntroduction
THE SEMAI are a tribe of aborigines (orang asli)
found in West Malaysia. They are jungle dwellers
and still lead a comparatively primitive way of life.
They number approximately 15,000 (Chander, 1970).
To our knowledge, no comprehensive study of the
immunoglobulin levels of West Malaysian aborigines
has been reported. In this study the levels of serum
IgG, IgA and IgM of the Semai were measured for
purposes of documentation and comparison with
other populations. This study forms part of a

detailed analysis of the immunological status of the
aborigines of West Malaysia.

Materials and Methods
Sera were collected from 108 apparently healthy

subjects whose ages ranged from 1 to 55 years.
There were 41 males and 67 females of whom 14
were pregnant (above 34th week gestation). l4 cord
blood samples were also collected. Sera were
obtained from visitors accompanying patients at the
Aboriginal Hospital in Gombak, 12 miles east of the
Malaysian capital, Kuala Lumpur, as well as from
inhabitants of tu'o Semai villages in the state of
Perak, about 120 miles north of Kuala Lumpur.
All subjects ll,ere screened for hepatosplenomegaly
and malarial parasites in the blood. Subjects with
hepatosplenomegaly or a positive malarial blood film
were excluded from the study.

The levels of IgG, IgA and IgM in the sera
were measured by the Mancini radial immuno-
diffusion method using antisera and immunoglobulin
standards provided by Professor K.J. Lindqvist
(Nantulya and Lindqvist, 197 3).
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Table 3

IgG levels in Semai mother-infant pairs (mg/100 ml)

Pair No. Cord Serum Mother's Serum

I 1290 1000

I 1100 t2s0

J 900 1140

4 250 1 100

2000 2200

6 1700 2000

7 450 1000

Mean 1100 + 631 1380 + 513*

* No significant difference (p>0.05)

Our results show that Semai children attain
adult IgG levels by the 5th year of age. This con-
trasts sharply with the pattern observed in an urban
North American population where adult IgG levels
are only reached by the 16th year (Stiehm and Fuden-
berg, 1966). It is possible that this discrepancy
arises from the carly exposure of Semai children to a
wide range of bacterial, mycotic, parasitic and viral
diseases. A similar developmental pattern of IgG
levels has been reported in a Gambian community
(Rowe et a|.,1968).

It is of interest to note that IgG levels in an
African Negro population were higher in maternal
than their rcspective infants' cord sera (McFarlane
and Udeozo, 1968). In contrast IgG levels were
lower in Caucasian mothers than in cord sera from
their infants (Michaux et al., 1966). It has been
suggested that the cord IgG level is dependent on
both placental transfer and synthesis by the fetus
itself (NlcFarlane and Udeozo, 1968). We have
found no significant diffcrence in the IgG levels
between mother and their respective infants' cord
sera.

as lvell as intestinal parasites. Routine screening
of aboriginal patients and relatives accompanyin[
these patients at the Aboriginal Hospital in Gombak
revcaled that approximately 70o/o of the population
harbour intestinal helminths and approximately 8o/o
have a positive blood film for malaria (Khoo, 1976:
Personal Communication). These figures give a fair
representation of the "normal" aboriginal population
as it is customary for each patient to be accompanied
by a large number of his relatives (Bolton, 1973).
A comparison between the immunoglobulin levels
in Semai children and adolescents with non-aboriginal
Malaysians is not possible as no data on the latter
group are available.

Immunoglobulin levels in the Semai generally
resemble those observed in other indigenous popu-
lations in the tropics (NIcFarlane, 1973; McFarlane
and Voller, 1966; Turner and Voller, 1966; Wells,
1968). In a study of the Bantu and Pygmy (Simbeye,
1970) the mean values of IgG were found to be
3220 mgl100 ml and 2780 mg/100 ml respectively.
These are higher than that in the Semai (1490 mg/
100 ml). In the Bantu and Pyg-y study however
subjects with hepatosplenomegaly and blood para-
sites u'ere not cxcluded; this factor may contribute
to the difference.

Values of IgG appeared to be lower in pregnant
women in Gambia (Rowe et a1.,1968). In our study
we find no significant difference in the IgG level
between pregnant and non-pregnant women.

Further studies on the levels of immunoglobulins
in mother-child pairs and in pregnant and non-
pregnant Semai u'omen are in progress using larger
population samples.

Summary
The serum levels of IgG, IgA and IgN{ u'ere

measured in 108 Semai subjects and 14 cord blood
samples. The mean adult levels of IgG, IgA and
IgNI in the Semai r.r'ere significantly higher than in
the corresponding levels in adult urban non-aborigi-
nal Nlalal'sians. Semai children attain adult lcvels of
IgG bv their 5th vear. No significant difference
*'as obsen'ed bctueen the mean IgG levels of
maternal sera and their respectivc infants' cord sera.

Table 4

Comparison of mean immunoglobulin levels of non-pregnant and pregnant Semai females (mg/lfi) ml)r

. No significant difference (p>0.05).
.. Random sample from non-preg'nant Semai females

Pregnant

Non-pregnant*r

No. of Subjects IgG IgA

241 + 145

Iglvl

14 1327 :L 455 412 + 235

392 + 20818
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No significant difference was observed in the mean
IgG, IgA and IgM levels between pregnant and non-
pregnant Semai females.

Acknowledgements
We thank Dr. T.E. Khoo, Medical Superinten-

dent of the Aboriginal Hospital, Gombak for his kind
cooperation and Professor K.J. Lindqvist and Dr.
E.J. Aw of the Department of Microbiology, the
National University of Malaysia for their encourage-
ment and advice.

References
Bolton, J.M. (1973). Family orientated hospital treat-

ment in the Aboriginal people of West Malaysia'
Community Health, 5, 70.

Chander, R. (1970). Population and housing census of
Malaysia. Department of Statistics, Malaysia.

McFarlane, H. (1973). Immunoglobulins in populations
of subtropical and tropical countries. Ado. Clin.
Chem., 16, 153.

McFarlane, H. and Udeozo, I.O.K. (1968). Immuno-
chemical estimation of some proteins in Nigerian
paired maternal and fetal blood. Areh. Dis. Childh.,
43,42.

McFarlane, H. and Voller, A. (1966). Studies on immuno-
globulins of Nigerians. Part II. Immunoglobulins
and malarial infections in Nigerians. J. trop. Med.
Hyg.,69, 104.

Michaux, J.L., Heremans, J.F. and Hitzig, W.H. (1966).
Immunoglobulin levels in cord-blood serum of
Negroes and Caucasians. Trop. geogr, Med., 18, 10.

Nantulya, V.M. and Lindqvist, K.J. (1973). Serum
protein concentrations of normal Tanzanian subjects.
E. AJr. med.1.,50,576.

Rowe, D.S., McGregor, I.A., Smith, S.J., Hall, P. and
Williams, K. (1968). Plasma immunoglobulin con-
centrations in a West African (Gambian) community
and in a group of healthy British adults' Clin. exp.
Immunol.,3,63.

Shah, F.H. and Yadav, M. (1973). Levels of plasma
immunoglobulins in Malaysians. Southeast Asian J.
Trop. Med. Pub. Hlth., 4,468.

Simbeye, A.G.A. (1970). Quantitative analysis of gamma-
globulin levels in tn'o African populations. J. trop.
Med. Hyg.,73,200.

Stiehm, E.R. and Fudenberg, H.H. (1966). Serum levels
of immune globulins in health and disease: A survey.
Pediatrics, 37 , 715.

Turner, M.W. and Voller, A. (1966). Studies on immuno-
globulins of Nigerians. Part I. The immuno-
globulin levels of a Nigerian population. J. trop.
Med. Hyg., 69,99.

Wells, J.V. (1968). Serum immunoglobulin levels in
tropical splenomegaly syndrome in New Guinea.
Clin. exP. Immunol., 3, 943 .

291


