Nigerian Journal of Physiclogical Scienees 18(1-2% 13 © Physiological Society of Nigeria 2003
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Slz.mmary: Haemoeglobin and packed cell volum

¢ have been studied in many neonatal study populations,

but in Jos, Nigeria, no real reference values exist. On the other hand, disorders of the blood are common in
this envirorment, necessitating knowledge of the references values of blood parameters as are gpplicable to

neonates. Blood samples were faken fom 121 umbil

ical cords at time of birth, and were analysed for

haemoglobin concentration (Hh) and packed cell volume (PCV). The Hb concentration was determined by
the indirect colorimetric method, and the PCV by the microhaematocrit centrifige method. The mean
values obtained were Hb 1213 2 0.11 gl and PCV 37.95 + 0.4%%. The mean umbilical cord bloed
haemoglobin and packed cell volumes were compared with those of the mothers, taken also at the time of
delivery. The maternal values were Ub 10.87 + 6.012 gidl and PCV 34.51 + 0.045%. The comparison
shows statictically significant difference in 14b (P<0.0001, » =121} and PCV (P<0.0001, n = 121). The

study establishes a baseline data on Hb and POV in ¢

sonates in Jos.

Koy Words: Haemoglobin, pacied eell volume, umbilical cord

Introduction

It is known that differences in haemoglobin and
packed cell volume exist, relating to newborn
and adults, resulting from the embryonic
development and the extravterine life adaptations
(Elias and Frances, 1983). Previous studies
suggested that varimtions exist between Aficans
and Caucasians In  some  hasmatological
pararaeters (Harison, 1968, Ezeils, 1972
Onwukeme and Ugsu, 1990 Onwuleme or i,
19933, The racial differences have been
attributed to - genetic factors (Ezeile, 1972}
Other workers have indicated that the factor is
dietary (Ezeilo, 1974, Ogunrant, 1994}, It has
beon shown too that infections, parasitic
infestation and pravidity are contributing factors
{Ezeilo 1994; Ogunrsnt 1994). I has been
reported  that  the  preparstion  of  foats!
hzemoilobin (HBF) in wmbilical cord blood for
full term infaris vary from 77% to due o the
persisience of erythrocytes in circulation for up

10 four monthe in sphie of the switch-off in

polypeptide chain  production {Andrews and
Willet, 19637 Generally, thers are fow studies
donie on neonates [Onwakeme ef af, 1993}
Some workers have demonstrated that human
recombirmnt ervihrapoistin facilisates
erythropoeisis  (Bourantas, 1994, it was
observed that red blood cell counts of Rl torm
newborns are very high adult values (Ezeilo,
1972). Some studies (Jellife and Stanfiad, 1981},

gave Hb values of 16.6 g/ 100ml to 17.0g/100m!
for wnbilical cord bloed, Others. (Virginia ef al,
1982) studied POV wvalues in 600 healthy
neonates and reported that PCV was highest at
24 howrs of age. There are reports of Hb levels
ranging fom 11.2 to 26.6 g/100ml, with 95% of
the values between 13.7 to 20.2¢/100m} {Oski
amd  Maiman, 1972 This finding was
corroborated by the work of Onwukeme of of
{1993y,

The wide variations in report led us to
examing these parameters in our locality with a

 view of providing a baseline data for further

works,

Methods

Tisis study was carried out on human
subjects who gave thetr Informed consent to the
work. Candidates were admitied into the study
by sequential registration of booked pregnant
WOET:,

Une hundred and {wenty-one of the
women delivered in the period of this study.
Blood was taken from the umbilical cord of the
baby and the cubital fossae of the mothers, into
potassium EDTA anticoagulant bottles,

The indirect colorimetric method of Hb
estimation, and microhematocrit  centrifuge
method of PCY determination, as described by
thu and Adenivi {1989 were used. The data

- were  soalysed  electropically on Macintosh
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Performa 5700 CD on Statview Abacus concepts
software.

Hesuits

The resulis as oblained are shown
below,
Table 1 compares the mean Hb lovel of umbilical
cord blood with that of the maternal blood. The
mean umbilical cord bleod (& SEM} Hb
concentration is 1213 % O.tigddl while the
materpal valie i 10.87 4 0.12g/dl. The Hb
cottcentrations in the umbilical cord blood is
statistically higher than that of the pregnant
women (P<0.00061, o=121) at 5% significant
Jevel. The regression coefficient analysis of

mean b concentration between umbilical cord
and maternal blood shows a positive correlation
{ryof 0195,

: The mean packed cell volume of
wbilical cord and maternal blood are shown in
Table 2.  The mean (= SEM) PCV of the cord
blood is 37.98 + (.49% and that of the mother,
74.5 + 0.49%. the wmbilical cord blood PCV is
significantly higher than the maternal PCV
{P<0.0001, n=121) at 5% significance level. The
regression coefficient analysis between the
umbilical cord and matemal blood PCV is a
positive correlation {ry of (L2384,

Table 1. Mean Haemoglohin conceriration in wmbilical cord blood and maternal blood

Mean +SEM HRange + 28D Povalue

Cord 12.13 .11
faternal 1.R7 0.12

11.90-12.36 P<0.0001

i.62-11.12

Table 2. Mean pocked cell volume in umbilical cord blood and maternal blood.

, bean +REM
Cord 39.98 0§45
Maternal 34.51 (.45

$rizonssion :

Several studies have been carried out on
hematologival  parameters {Onwukeme  and
Ugurn, 1990; Olowe and Ransome-Kuti, 1980).
This- presend stidy gives a2 mean (E5EM)
- umbifical cord haemoglobin concentration of
12:13 #1.26 ¢/dl. This figure agrees with that of
an earier work (Oski and MNabmen, 1972} which
reported hacmoglobin concentration of 11.2g/aL
However, a group working it Benin (Scoti-
Emuakpor er ol 1985) and another I Jos
{Ouwukeme of 4l 1993) reported higher values of
18 dgidl and 1706 & 1945/ respectively. A
previous work (Jellife and Stanfied, 1981) also
reported a cord haemoglobin level of 1606 -
Y70/ 100mL.

The earlier work In Jos (Onwukeme of of 1993)
whare this present study was camed out, used
pationts in 2 teaching hospital set up 23 opposed
te this werk n secondary RBealth centers. The
smean umibilical cord packed cell velume in this
gtudy, of 37.98 + 0.49% is lower than of some
emrlier ‘works {Oski snd Mamsn, 1972y It
however, corroborates the values obtaied at
cther centers, of & memn POV of 046 L/L
fapes aress, 0.45 L/L In Jos and Benin {Abudu

Ranget28D P-Value
37.01-38.95

P<(.0001
33.63-35.39

and Sofola, 1994; Onwukeme et af, 1993; Scott-
Emuskpor er af, 1985},

These reports however were not specific for
urnsbilical cord. A group working in Ibadan bave
reported a PCV of 60% among African neonates,
a vohmne higher than obtained in this study
(Effiong et of 1976).

The tiene at which the umbilical cord is clamped
is am important factor in neonatal blood indices
(Gairdner of of, 1958). This factor could not
possibly be significant in this work because all
the blood samples were taken almost
immedistely afier expulsion of the baby in the
secand stage of labour, '

The umbilical cord mean (ESEM) haemoglobin
concendration  differs  significantly form  the
materal value (P<(G001). The maternal mean (%
SEM) haemogiobin level found in this study
agrees with the work of Ogunbode et af (1983),
warking among women atfending antenatal clinic

in the westers part of Nigeria. This present work

alse corroborates other reports (Ezeile 19725
Andrews and Willet, 1965). The PCV differs
aleo significantly between umbilical cord blood
and maternal blood (P<0.0801). Lower values
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Bb and PCV in umbilical cord blood L 3

than obtained in this study have also been
reported {Opunbode ef of 19835

A positive correlation coefficient (r = 0, 195) as
found in this work between umbilical cord and
maternal cord and matenal blood baemoglobin,
indicates a dependence of foetal haemoglobin
level on certain maternal factors. This agrees
with the report of Onwukerme and Uguru (19903,
A probable matanal factor influencing cord
haemoglobin is seram ferritin, The POV level i
also positively correlated between the cord and
maternal blood.  Work done in Lagos (Abudu
and Sofola, 1994) however, reporied a negative
correlation between PCV and gestation {r = -
0.50; p<0.02). Plasma velume expansion may
explain the relative lower h&*mﬁgﬁ@bm and PCV
values in the mothers than is seen i cord blood.
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