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ABSTRACT

Placenta alkaline phosphatase is synthesized irptheenta synctiotroblast from the l2veek pregnancy and is
probably involved in transplacenta immunoglobulin(I§G) transport as well as nutrient transport framother to
foetus via cord blood. Pregnant women are highlgngr to malaria from p. falciparum. Information oovi P.
falciparum in cord blood affects alkaline phosphsgta/ALP) and cord nutrients among pregnant womenun
environment are poorly documented. This study fbezeprovides information on the influence of Hcifzarum
infected cord blood on alkaline phosphatase, natrievels and birth weight at term. Cord blood sé&spwere
collected from 50 cases of uncomplicated normaldees at term from the Lagos University Teachihgspital
(LUTH) after obtaining ethical clearance from thedlth Research and Ethical committee at the Lagoiseysity
Teaching Hospital. The cord blood samples were gmegh for the assay of ALP, glucose, cholesteradl torotein
and albumin using standard colorimetric methodslevithe P. falciparum diagnosis was done using tleés@a
stain technique. Results show that the P. falcipainfected cord blood had significantly higher (p&b) ALP
(44.2144.49U/L) activity when compared with the nfacted cord blood samples (26.29 + 11.54U/L). The
uninfected cord blood sample had significantly eaged (p<0.05) cord nutrients (glucose: 73.09+11r66/dl,
cholesterol: 91.44+18.30 mg/dl, total protein: 6£@.92mg/dl and albumin: 4.2340.43mg/dl) when comguhawith
the infected cord blood nutrients (glucose: 42.98% mg/dl, cholesterol: 50.0315.20 mg/dl, total twim:
5.2540.40 mg/dl and albumin: 3.0940.24 mg/dl). TAEP levels bear a negative correlation with birtleight
(infected cord: 2.1740.17 kg uninfected 3.5910.6Pkd) term. Evidence from this study show low bistkight as
well as low cord blood nutrients in newborn whased blood were infected with P. falciparum. Thdueed level
of cord nutrients in malarial infected cord bloodaye indicative of diversion of ALP to a defensthea than
nutrient transfer, hence a compromise in the fuorctf ALP in nutrient transfer from placenta to ulichl cord

Keywords P. falciparum Alkaline phosphatase, Cord blood, Glucose, Placen

INTRODUCTION

Placenta alkaline phosphatase or (pALP) is syntbdsin the placenta syncytiotrophoblast from thth M2eek of
pregnancy (1) and is probably involved in transptda immunoglobulin G (IgG) transport (2), as veedlnutrient
transport from mother to foetus via cord blood (Bgreased synthesis of placenta alkaline phospéata cord
blood has been observed to correspond to the ipaalt demand of foetus during growth. Placenta laika
phosphatase activity has been reported to congrittuthe maintenance of foetal health by mobilizingrients (4)
and defending the developing foetus from toxic mal (5).
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Recently the use of a more sensitive polymerasenaeaction (PCR) assays has routinely identifi@diparum

malaria parasites in 10%—-32% of cord blood sampi¢agined from individuals in areas where malarianidemic (6
.7, 8, 9), suggesting that the presence of malaria paggit cord blood occurs with greater frequency thas

previously appreciated. This finding suggests that presence of malaria parasites may arise fromixagre of

maternal blood with cord blood at birth and notutero (10).The problem has long been neglected,nbut

approaches and commitment offer hope for redudiegotirden of malaria in pregnancy and improvinghtsalth of

mothers and newborns. While the average adultecitiaf an endemic region possesses some immunityeto
parasite (11), pregnancy causes complications l##ate the woman and foetus extremely vulnerabld. {ize

parasite interferes with transmission of vital taehbses through the foetal placenta (13), often Itiegu

in stillbirth, spontaneous abortion, or dangerously birth weight (12).

Numerous studies have established associationebsatveduced birth weight and increased risk of ramp heart
disease, diabetes, hypertension and stroke inhexhdt(14, 15). Malaria remains endemic in Nigerid & more
common among pregnant women, with prevalence rgnigom 20% to 44%. It leads to significant consempes
for maternal and infant health, such as maternakama, responsible for 11% of maternal deaths,lawdbirth
weight (LBW), responsible for 5-12% of all LBW, 43%§ preventable LBW babies and contributes to 7&;00
200,000 infant deaths each year in Nigeria (16). 1@formation on the role of alkaline phosphatas&ansporting
nutrients and maintaining foetal weight WRafalciparuminfected cord blood is scarce. This study providat on
the influence oP. falciparuminfected cord blood on alkaline phosphatase, mitdentent and birth weight at term.

MATERIALS AND METHODS

Subjects Fifty uncomplicated normal deliveries at term (@#h P. falciparuminfected cord blood and 31 without
P. falciparuminfected cord blood) were randomly selected frorgdsaUniversity Teaching Hospital (LUTH) after
obtaining informed consent from apparently heaittothers who were between the ages of 24 and 44.year

Cord blood samples Blood samples (2ml) were collected from umbilicald vein into EDTA, Fluoride oxalate
and lithium heparin bottles. The samples collecitedthe fluoride oxalate and lithium heparin bottlesre
centrifuged at 1200rpm for 5mins at room tempes(@8-31°C). The supernatant from the lithium haphbttle
was divided into two portions and stored frozebijou bottles until needed for analysis, which wiasie within 48
hours. Blood sample in the EDTA bottle was usedofmasitological examination.

Sample analysis

P.falciparum diagnosis: Thick and thin blood films were prepared immediataking the blood sample in the
EDTA bottle on the same slide. For thick film, 12nailitre of blood was spread over a diameter of dGwhile
2microlitre of blood was used for thin films. THart film was then fixed in absolute methanol foR seconds and
air-dried. The blood film was then stained afterdB4hrs with 3% Giemsa stain solution at pH 7.2eAfvhich the
slides were viewed under the microscope and malaaisites counted per high power field and thesig was
graded as follows: 1 parasite/field: Low density, @9 parasites / field: medium density (++), 320asites/field:
High density (+++) (18).

Nutrients estimation:

One portion of the serum sample from the lithiunpdrén was used for the estimation of nutrients dghe,
cholesterol, total protein and albumin) which wdedermined spectrophotometrically using diagndsti (Randox
Laboratories Limited, England) by the methods &) (for glucose and cholesterol and (20) for t@iatein and
albumin.

Alkaline phosphatase assayThe second portion of the lithium heparin serumpdanvas heated at 60°C for7min
to inactivate the other isoform of alkaline phodpke, leaving only the placental isoform, whiclhéat-stable. The
PALP activity in the heated sample was assayedhbyparanitrophenylphosphate, (pNPP) method as qurslyi
described (21).

Statistical analysis: All data were presented as Meant SD, and valuespaosd with the Student's t-Test.
Significance level was set B&0.05.
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RESULTS

The influence ofP. falciparuminfectedcord blood on alkaline phosphatase andh bigight was investigated and
results are presented in Table 1.

Tablel shows the relation between alkaline phosleadnd nutrients iR. falciparuninfected and uninfected cord
blood.

Table 1:Relationship Between ALP and Nutrients in bth parasitized and non-parasitized Cord Blood andteir association with birth
weight

P. falciparum infected cord blood (n=19) uninfected cord blood (n=31)

ALP (U/L) 4421+4 49 * 2629+ 11.54
Glucose (mg/dL) 42.9245 59%* 73.09+11.66
Cholesterol (mg/dL) 50.03%£5.20 ** 91.44+18.30
Total protein (mg/dL) 5.25+0.40 6.74+ 0.92
Albumin (mg/dL) 3.09+0.24 4.23+0.43
Birth weight (kg) 2.1740.17* 3.59+0.69

Values are written as Mean +SD for ‘n’ numbers
Significantly (p<0.05) higher* or lower** than thealue obtained from the P. falciparum uninfectedddalood sample.
ALP= heat-stable alkaline phosphatase

From the results (Table 1), the ALP was higherhn P. falciparuminfected cord blood compared with the
uninfected cord blood, while the cord nutrientsu¢glse, cholesterol, total protein and albumin) kinth weight
were higher in the uninfected cord blood compar#H the infected cord blood.

DISCUSSION

Present data (Table 1) show significant increas®.(%) in serum alkaline phosphatase in malaritdcted cord
blood when compared with cord blood not infectechiglaria. The increase in ALP in parasitized cdab8 could
be as a result of the defensive role ALP offershi® umbilical cord, helping to fight against infiect and toxic
materials (5). ALP increases following polymorpholeated (PMN) cells activation, which occurs durinfgctions
or after stimulation by granulocyte colony-stimirgt factor (22) It is therefore possible that PMN have a role in
defence against malaria (23). This could also émxplae mechanism of ALP as a defense in umbilicadd.
falciparuminfection. The result showed that cord nutrientgucose, cholesterol, total protein and albuminyeve
higher in non- malarial infected blood comparedhwibrd blood infected witl. falciparumand these differences
were statistically significant (P<0.05) for the fawtrients. It was also observed that the higherALP, the lower
the cord nutrients with respect o falciparuminfection. The umbilical cord plays a vital roletime transportation
of nutrients from the mother to the developing sef3). Placental alkaline phosphatase is involuei@cilitating
the transfer of nutrients across cell membranéhefdeveloping foetus. The cord nutrients being tonvemalarial
infected cord blood may indicate diversion in AL&idty to a defensive role rather than nutrierinsfer, hence a
compromise in the function of ALP in nutrient tréarsfrom placenta to umbilical cord (3). ALP levabdrrelates
negatively(r= -0.88) with birth weight as it wasselved that the higher the ALP, the lower the biriight.
Malarial infected cord blood with higher ALP levedd babies with lower weight and the difference siasistically
significant when compared with that of uninfecteddcblood and this corresponds to the report of {@#ich shows
that elevation of placental alkaline phosphatad&vigcmay be a useful indicator during the secdrithester of
pregnancy for detecting the risk of low birth weighhe decrease in birth weight may be as a reéule placental
alkaline phosphatase acting primarily in defend®) ¢ather than transporting nutrients to the grgwioetus (3).
Also, the results obtained showed that babies l@ithbirth weight had lower cord nutrients (Table Lpw cord
nutrients which could implicate foetal malnutritidmve been shown to have adverse neurologic effects
experimental animal&6).

Perinatal problems such as hypoglycaemia, asphgxid/or central nervous system sequelae are knovacdur
primarily in babies with foetal malnutrition (FMJ}hat is, low glucose, cholesterol, total protemmd albumin
whether appropriate for gestational age (AGA) omlsrfor gestational age(SGA) but not among those \ahe
simply SGA but not malnourished ( 27). Nutrientsp&om placental to umbilical cord and depressibplacental
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function as an organ of foetal nutrition has besported (28). It is known that mean birth weightirdants born
with infected placentae are depressed.(B#nce infants having low birth weight due to theard blood infected
with P. falciparumshould be properly monitored to prevent infant mlitst. Malaria has been reported to be a cause
of high infant mortality, challenging umbilical abalkaline phosphatase activity. Evidence from #tigdy show
low birth weight as well as low cord blood nutrignin newborn whose cord blood are infected Withalciparum

The myriad consequences of low birth weight andrelese in these cord nutrients are well known irolgidhe
danger it presents to the child.

CONCLUSION

Malaria in pregnancy is still observed and dueaog-placental transmission, results in congenitabria which is
associated with neonatal mortality. It is therefoeeommended that pregnant women should be weliadeld on
malaria and the associated health risks. They ghbeladvised on the use of insecticide treated awedsother
control measures in order to reduce the risk afidp@ifected.
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