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Summary
Two hundred  newborn children were studied for
the    frequency    of    occurrence    of    glucose-6-
phosphate dehydrogenase (G-6-PD) clef iciency at
University Teaching Hospital,  Lusaka. An overall
frequency of 11.5  percent was observed.  Of the
102    males   13.7    percent   were    deficient   and
amongst 98 females 9.1 %  showed  clef iciency.  A
high   incidence   of  clef iciency  was   observed   in.
people    of    the    Nsenga    (22.5%)    and    Ngoni
(18.7%)  tribes  whereas  the  Chewa  and   Bemba
tribes  had  a  low  incidence  (less  than  6°/o).

Introduction
G.lucose-6-phosphate    dehydrogenase    (G-6-PD)
clef iciency occurs world  wide.  Its  incidence  and
clinical   presentation  vary  considerably  among
different  ethnic  groups.  It  may  express  itself  as
drug-induced    haemolvtic    anaemia,    neonatal
jaundice,   haemolytic  anaemia  following  infec-
tion,      chronic      non-spherocytic      haemolytic
anaemia,  or  fa'vism  or  it  may  be  asymptomatic
(WHO,  1967).  The  deficiency  has  been  studied
extensively   in   West  Africa   (Gilles   and   Taylor,
1961;  AIIison  et  al.,1961),   Congo  (Sonnet  and
Michaux,1960)  and   East  Africa  (AIlison,1900).
There are few reports f rom  the  SQuthern  part of
Africa.  Bernstein,  in  1963  reported  an  incidence
of  5-23%  in  South  African  Bantus.  When  WHO
(1967) published  its  report on  G-6-PD  deficien-cy
in  various  parts  of  the  world.  information  from
Zambia  was  non  existent.  In  1970,  Barclay et  al
for the first time reported an incidence of 17.9%
in .Zambia.

The present study was undertaken with a view
of further documenting the frequency of occur-
rence   of   G-6-PD  deficiency   in   the   population
and  in  various  tribes  in  Zambia.

Material and Metho.ds
Cord   blood   samples  were  collected  from  200
new   born   infants   born   at  University  Teaching
Hospital.   A   racial   and   ethnic   background   of
parents   with   detailed   ante-natal   history   and
clinical  examination  of  mother was  recorded.  A

history  of  neo-natal  jaundice  among the family
members  was   also   recorded.  Only  new  borns
whose parents were born in Zambia were includ-
ed  in  the  study.

All  the  blood  samples were collected  in  ACD
solution  and  the  screening test for G€-Pb  clef i-
ciency was done by the methaemog-lobin reduc-
tion test described  by  Brewer et al. {1962). Tests
were  performed within  4 hours of collection  of
blood.   Haematocrit  values   were   adjusted   by
removing the  plasma wherever necessary.

Results
The f requency  of  G-6-PD clef icienc.y  is shown  in
Table  (1).  The  overall  deficiency  was  11.5%  of
whom  6.5%  showed  f.ull  expression  and  5%  in-
termediated  expression.

Of  the  102  males  14  (13.7.%)  were  defici.ent.
Amongst 98 females 9 (9.1 %) showed.deficiency.

T.ribal f requency of G-6-PD deficiency is given
in    Table   (11).    BIood    samples    collected.   were
representative of 14 out of Zambia:s 80 tribes. A
high    incidence    of    deficiency   was.  observed
amo.ng the  Nsenga and  Ngon.i tribes, the Nsenga
having   7/31   or   22.5%   arid   the  -Ngoni   3/1.6   or
18.7%.  High  percentages were al.so noted  in the`
Lala (1/3 or 33.3%), Chikunda (2/7 or 28.5%) and
Sol-i  (1/5  or  20%) tribes,  but the  numbers tested
were too small.to be meaningful. Further studies
should   be   done   to   determi-ne  whether  these
tribes also have a high  incidence of G6-PD clef i-
ciency-.

Discussion
The    incidence    of    G6-PD    deficiency    varies
amongst   different   tribes   of   Zambia-and   the
overall    occurrence    rate    of    deficiency    was
previously  reported  to  be i7.9%  (Barclay et  al.
1970). Our figures of 11.5%  as shown in Table (1 )
are  slightly  lower.  This  difference  could  be  ex-
plained  that  in  their  study  only  males were  ex-
amined  for  Gi}-PD  deficiency  which  tends  to
show a higher incidence in males because of the
complete  expression  of  thi.s  sex-linked  disease.
Secondly, the theory of selection for the G-6-PD
deficiency   gene   in   the   presence  of   endemic
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malaria (Motulsky,1960) may explain the  higher
incidence  in  adults  than  in  new  born  infants.

The  disorder  is  genetically  transmitted  by  a
sex-linked  gene of  intermediate dominance.  Ful.I
expression   of   the   trait   occurs   in   hemizygous
males     an.d     homozyg.ous     females     and     in-
termediate  expression  is  found  in  heterozygous
females  (Dacie,1967).  The  occurrence  of  5.8%
of  intermediate  expression  in  males  suggests  a
genetic   heterogeneity   of   the   clef icie.ncv.   The
5.1 %  of females showing full expression and 4%

intermediate     expression     suggests     that     the
methaemoglobin   reduction   test   could   detect
both   homozygous   and   heterozygous   females.
Members of the  Nsenga  and  Ngoni tribes  show-
ed  high  frequency  rates  (greater  than  15%)  of
the deficiency. Of the 12 other tribes, the Bemba
and  the Chewa  had  low  incidence  and  10 tribes
were  not  represented  in  large.  enough  numbers
to  make  the  results  significant.  A  larger  survey
should   be   carried   out  t.o   confirm   and   extend
these  data to other tribes.

TABLE  1

FREQUENCY  OF  G-6-PD  DEFICIENCY  IN  NEWBORN

SEX TdTALNO.
G-6-PD  DEFICIENCY

MALES 102

FULL  EXP* lNT   Exp** TOTAL
NO% NO% NO%
8                           7.8% 6                          5.8% 14                         13.7%

FEMALES 98 5                             5.1% 44% 9                             9.1%
TOTAL 2cO 13                           6.59/o 1-0                        5.0% 23                         11.5%

*FULL  EXPRESSION
**INTERMEDIATE   EXPRESSION

TABLE  H

FREQUENCY  OF  G-6-PD  DEFICIENCY  IN  DIFFERENT

TRIBES

TONGA
LOzl-BEMBA

cH-EWA
NSENGA
KAONDE

K.AONDE-lL
LALA
TUMBUKA
MAMBWE
KUNDA
NGONI-
CHIKUNDA
INAMWANGA
SOLI
TOTAL:

TRIBAL  POPULATIONS
NO.  OF  SAMPLES

EXAMINED
G-6-PD  DEFICIENCY

Acknowlegements
We are thankful to the department of Obstetrics
and  Gynaecology  for  allowing  us  to  collect the
cord blood samples. Also thanks to Miss Nadara-
ja for technical  assistance and Miss Chileshe for
typing the Manuscript.
References
1.     allison,  A.C.  (1960)  Nature,  London,186,  531.
2.      All.Ison  A.C.,  Charles  L.I.  and  MCGregor,  I.A.

(1961)  Nature,  London,190,1198.
3.      Barclay,  G.P.T;  Jones,  H.I.  and  Splaine.,  M.

(1970) Trans.  Roy.  Soc.  Trop.  Med.  and  Hyg.

64,  78.
4.      Bernstein,  R.E.  (1963)  S.  Air.  I.  Med.  Sc.I.  28,

111.

5.      Brewer,  G.I.;  Tarlov  A.R.  and  Alv.Ing,  A.S.
(1962)  I.  Amer.  Med.  Ass.180,  386.

6.      Dac.Ie  I.V.  (1967) The  haemolyt.ic  anaem.ias,
Part lv, Church.Ill,  London.

7.      Gilles  H.M.  and  Taylor  B.G.  (1961)  Ann.
Trop.  Med.  55, 64.

8.      Motulsky  A.G.  (1960)  Hum.  Biol.  32,  28.
9.     Sonnet  I.  and  M.Ichaux  I.L.  (1960)  Nature,

188'  504.
10.   WHO  (1967)  Tech.  Rep.  Ser.  366.

11


