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ABSTRACT: Controversial reports on the effects dfiltiparity on pregnancy outcome have been docurdeitditerature.
While some authors have strongly supported the lpofhelief that multiparity is associated with cdiogted pregnancy
outcome, others have claimed that there is no &dswt Moreover, little or no information has begoacumented about the
effect of multiparity on antioxidant status of pnegt women in Nigeria. This is the purpose of gtisly.

The study involved a total of one hundred mdteen (114) subjects which were randomly sebkahis comprises of thirty
seven(37) non pregnant women as control subjectsewventy seven (77) pregnant women as test sabyjeith different parity
status and all within the ages 15-50 years. Allghbjects had normal blood pressure (not more 125180mmHg).The test
subjects were all in the third trimester with nalarlying disease and not on any chronic drug therapey were grouped into
five groups according to their parity status. Plasestimations of their vitamin C, vitamin E, albumuric acid, selenium,
copper, and zinc were determined; and the contmlgresults compared with the test group results.

The results showed that the albumin concentratioth® test group was significantly lower than thagethe control group
(P<0.001), and amongst the test sub —groups the atbwas significantly reduced in the multipaR<0.001).

The reverse was observed for plasma uric acid, evthere was an increase in the test group thaoatigol (P<0.001) and the
increase was more in the multipara in the testggrou

For the vitamins ; Plasma vitamin E conceriratvas significantly decreased in the test grdwgmt in the control group and
the decrease was more as parity increased.

However, vitamin C in all the six groups (contrabgp and all the test subgroups) was not signiflgadifferent from one
another P<0.149).

For the minerals (trace elements); copper sidomo statistically significant difference (P<0.1481ong the groups. Selenium
concentration was observed to be significantly eesed (P<0.001) in the test group than the coatrdlthe decrease was more
in the multipara. Lastly, zinc was obviously lésgest group than control group and the reductias more as parity increased
(P<0.001).
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These results indicated that pregnancy sagmifly reduced the serum levels of some of th@=aidants such as albumin,
vitamin E, selenium and zinc. The reduction in eatthese analytes was more pronounced in multipévan in low parity or
primip and this is an indication that multiparitpuses more oxidative stress. While vitamin C angpeo levels were not
significantly affected by pregnancy or multipartiyric acid level increased in pregnancy and thisrease was more in
multipara than in low parity or primp. The increas uric acid however may be due to effect ofgpescy or multiparity on the
kidney. It is suggested from the findings of thisdy that food supplements rich in antioxidantssabces (vitamin E, albumin,
zinc, and selenium) will be beneficial in pregnanegpecially in the multiparous, this may redugelative stress and hence
reduce complications of pregnancy as well as reduaternal mortality, hence improve safe motherhood.
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Introduction

An antioxidant is a substance whose presenaelatively low concentration significantly inhibithe rate of
oxidation of the major targets of oxidative acgv{Halliwell and Gutterridge, 1994), and oxidatigetivity is a
result of free radicals. A free radical is any ntoler species capable of independent existencectirghins an
unpaired electron in an atomic orbit (Young and \d&de, 2001). Free radicals are highly reactiveecukes
generated during normal metabolism or from certiirgs (like paracetamol), and examples includestiperoxide
(0%,), hydroxyl (OH), nitric oxide (NO), lipid peroxyl (ROG) ,and hydroperoxy (ROH.

A lot of biochemical activities occur in therhan body and are aimed at generating high enecdgaules for
our daily life activities, such activities requis&ygen consumption and they lead to an increasieeiproduction of
reactive oxygen speci¢fRR0S).

Pregnancy is a physiological state accomjahiea high-energy demand and increased oxygerirezgent
(Spatling et al,1992). The tendency in pregnaneyefore is enhanced production of ROS. For instacegain
peculiar processes occur in pregnancy; the humacepta produces steroid hormones in increased coatiens
and this has been partly implicated with the foiorabf free radicals capable of mediating tissumage in the
mother and the fetus (Murray, 1990). Also, the etda produces lipid peroxides that are secretedilyntd the
maternal side of the placenta (Walsh and Wang, 4993n pregnancy the consumption of oxygen ineedsy
20%, causing increased respiratory rate (Sembutingad Sembulingam, 2000) and this will favour fradicals
generation. In late pregnancy basal metabolic irdeeases due to increased secretion of hormohgsoxine,
cortisol, sex hormones), this will increase fredical generation. These processes lead to increasddtive stress
and consequently reduced maternal anti-oxidantdeared activities.

High parity is often associated with obstetomplication, which often affects the mother loe fetus or the
pregnancy outcome generally. A woman’s age andyplaaive been said to affect her chances of dyimoguabour
(Bai et al, 2002). The deleterious effect of oxidatstress on living tissues is probably one offttors involved in
the complications associated with multiparity. Theare some important body antioxidants, examplefudie
vitamin E, vitamin C, uric acid, albumin and cent&iansition metals (selenium, copper and zincxasngles).

For the purpose of this study the concentnatiaf some antioxidants will be determined and wsethe basis of
assessing the concentrations of free radicals gtkelin the subjects (both control and text grouph)s study
looked at the plasma levels of some antioxidantsuain, uric acid, vitamin C, vitamin E, seleniusgpper and
zinc) in non-pregnant women (control subjects) preynant women (test subjects). The pregnant womilebe of
various parity levels, involving nulliparous or migravide (no previous child), low parity ( 1 or (evious
children), high parity (3 or 4 previous childremdagrand multiparity (5 or more previous childreaf),their third
trimester.

The aims of this study are therefore to:

(i) determine the concentrations of some antioxidaaitsu(nin, uric acid, vitamin C, vitamin E, seleniuminc

and copper) in disease free pregnant women (tdgecta) and disease free non-pregnant women (dontro

subjects) and compare the results of the contril thiat of test subjects and see if pregnancy hggfect on
antioxidant level in women of childbearing age.
(i) compare the effect of parity status on antioxidamfsregnant women.
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Materials and M ethods

A total of one hundred and fourteen (114)acts were randomly selected for the study, conmgisf seventy-
seven (77) pregnant women at different parity Ieald thirty-seven (37) non-pregnant women. Thersgvseven
(77) pregnant women were at their third trimestedt served as the test subjects and consisted pfi@dgravidae,
20 para l, 14 para2, 11 para 3 and 8 para 4lzmk.

They were selected from some antenatal dlimdle-ife, both the public and private healdtifities (Obafemi
Awolowo University teaching hospital, a health ¢entOsun state General Hospital, and some privasdtth
facilities in the town). The exclusion criteriaciaded blood pressure greater than 125/80mmHg,.epoes of
glycosuria or proteinuria and chronic drug therafye control subjects (37 non pregnant women) wease free
women selected from the healthy population withie town. Both the test group and control group wage
matched, and all were within age bracket 15-50s/éathile 110 subjects fall within age bracket 2Qegts, only 3
fall within 15-19years and 1 within 45-50years (s&kle 2). They were also matched in terms of apidmetric
parameters.

For every participating subject the demogiapgharacteristics, obstetric history, anthropometarameters and
blood pressure were taken and urinalysis conducteascertain suitability for the study. About 18naff venous
blood was collected from each subject, non-fastsiagple, between 10.00am-12.00pm into a plain bitttébtain
the plasma. The sera were then kept frozen at H2@iCthe time for analysis. The various analyseseicarried out
and the concentrations of the antioxidants wererdehed using the methods as indicated in the taddliew.

Assays

Vitamin C was determined by the method of3afit and Guillan (1969), Vitamin E by the methodHafusen
and Warwick method (1996). Plasma Albumin wa® @stimated by the method of Rodkey (1965) arclagid
by the method of Fossati, Prencipe and Berti (1988 minerals selenium and copper were estimayeitme
atomic absorption spectrophotometric method white zvas estimated by the flame photometric metHodavies
et. al. (1968). The results obtained were thenesuil to statistical analysis.

Statistical Analysis

The statistical tools used were SPSS Comppatekage 11.1, Analysis of Variance (ANOVA), pbKDC test
(multiple comparisons) and t-test

Results

Tables 1 and 2 show the results of the stlidiple 2 shows the age distribution of the contamid the pregnant
women in the different groups. While only 3 of thébjects fall within age 15-19 years (1 control @ndrimip),
majority of the subjects fall within 20 — 44 yearsd only 1 subject is in the age range 45 — 50syé&dnis justifies
the age matching.
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Table 1: Agedistribution of the controls (non-pregnant) and test group (pregnant women) in the different age
groups

Age (Years) Groupings
Control Primip Paral Para 2 Para 3 Parad
n=237 n=24 n=20 n=4 n=11 n=08
15-19 1 0 0 0
20-24 14 2 0 0 0 0
25-29 10 13 13 4 0 1
30-34 4 7 4 6 4 2
35-39 4 0 1 2 3 3
40 - 44 4 0 1 2 4 2
45 - 50 0 0 1 0 0 0
Total 37 24 20 14 11 8

Note: N =Number of Subjects, Primip=Primiparous, Para=Parity.

The concentrations of the various analyteiqgidants) studied in these subjects are as ptedén Table 2.

Table 2: Concentrations of Analytes (X+ SD) in control and pregnant subjects

Subjects  Albumin Uric Acid Vit. C Vit. E Selenium Copper Zinc
(X+ SD) (X+ SD) (X+ SD) (X+SD) (X+SD) (X+ SD) (X+ SD)
(g/L) (mmol/L) (mg/100ml) (ugl/ml) (umol/L) (umol/L) (umol/L)

Control 39+4.6 0.150.08 0.336.09 112.4 2.00.050 18.09.7 27.76.8

(n=37)

Primip 32+4.0 0.220.1 0.350.07 114.9 1.20.16 2240.3 23.56.8

(n=24)

Paral 32+2.1 0.210.11 0.386.08 84.7 1.00.08 25.59.7 23.82.9

(n=20)

Para2 31+2.1 0.2590.11 0.326.06 94.9 1.10.01 2741.8 19.16.1

(n=14)

Para 3 31.02.7 0.260.09 0.490.01 60.84 1.69.39 288.4 17.46.7

(n=11)

Para 4+ 29+2.5 0.316.07 0.370.9 6+1.0 1.00.09 29905 14.34.3

(n=8)

The figures represent the means + standard dewi¢dbD)
n = number of subjects; Primip = Primiparous; PaRarity
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The study revealed that the plasma albumiritfe control group was 3@+6g/L and 324.0g/L for the primip
group. This showed that there was a reduction énptlasma albumin of the pregnant women compareld tli
control and the reduction was statistically sigrafit (P<0.05). This difference is also obvious carmyg the para 1
with the multipara, with the latter having less,igthis also statistically significant (P<0.05). kel albumin, the
plasma uric acid increased consistently as panityeiases and there was an increase in the valubg pfegnant
women compared with the control, with values bedr22+4.1 and 0.156.08 respectively. These differences were
statistically significant.

For vitamin C, there was no notably consisfattern of change when the control group was coegpaith the
test group, and no statistically significant diéflece. On the other hand, vitamin E was signifigargtuced in the
pregnant subjects when compared with the contesdpgcially when the multipara is compared with egitthe
primip or the control group (table 3). These diéfieces were statistically significant (P<0.05).

As for the transition metals, while seleniand zinc showed obvious reductions in the pregwamen than the
control group, and the primip women have more tthenmultigravid, there was no notable change incibygper
level of the control and test subjects .Significdifterences occured in plasma levels of selenimah zinc when
control and test subjects were compared.

Discussion

Pregnancy is associated with an increasxihative stress as a resultagfrtain factors; these include increase in
metabolic rate, energy consumptiamxygen intake andnhcreased hormones synthesis. Also, in pregnanae mo
Estriolsare produced by the fetal Adrenal gland and theepita, leading to increased formation of free rdic
Invariably, a reduction in antioxidants levels mbg anticipated in pregnancy. This study has showames
significant differences between the test grouptaedcontrol group.

The observed reduction in albumin could tisbaited to two factors, one of which is the féeat albumin
moves to the fetus in the pregnant woman comparditet non pregnant control. Secondly, albumin isngportant
antioxidant because of its possession of cystasielue, which confers on it the ability to neutralperoxy radicals
as it helps to transport free fatty acids (Stoc&ed Frei, 1991). These explanations mean that Alburhas
probably been used.

The increase in uric acid in the test groompared with the control is simply due to reducddRGn the
pregnant women. This reduction in GFR is worse viittreased multiparity as seen in this study. & baen
documented that as age advances serum urate Isesl (Anetor et al, 2003), also a pregnancy maye hies/
untoward effect on the kidneys and hence, multipamiay be associated with higher plasma urateees & this
study though an ealier study reported a contramyiop ( Anetor et al, 2003).

Vitamin C did not show any statistically sificant difference, this observation may mean thattiparity has
no effect on the role of vitamin C as an antioxitdahlowever, Vitamin C had been reported to redacpatients
with pre-eclampsia when compared with pregnant wowitghout eclampsia as controls ( Sharma, et @620

Vitamin E on the other hand showed obviaduction in the pregnant women compared with ctstwith a
significant difference (p<0.001). This suggestd thitamin E has an active role to play in pregnaregpecially to
prevent against perioxidation of polyunsaturatetyfacids. The observation that Vitamin E is redltepregnancy
agrees with previous finding ( Moris et al, 1998)d multiparity as observed in this study hashiertworsen the
position of vitamin E in pregnancy. The role otafin E can not be overemphasized because lipiaxjution
plays a role in some pregnancy related pathologioabitions. For instance, current theory suggdsis in pre-
eclampsia there is an increase in the lipid pewrtiath products and this leads to decrease in sanfioxidants
except uric acid, contributing to the pathogenesispre-eclampsia. (Kashinakunti, et al, 2010). T¢&um
antioxidants are excessively utilized to countethet cellular changes mediated by free radicalother study
investigated the role of oxidative stress in théhpphysiology of malaria in pregnancy using lipidr@xidation
product - Malondialdehyde (MDA) level in plasmasetkactivity of erythrocyte antioxidant defence enegm
(Superoxide dismutase and catalase), as well eahiliy to resist oxidative stress by the FerredRcing Ability of
Plasma ( FRAP) assay. It was reported that an mmmcal existed between the oxidants and the antiotad@
Tiyoung et al, 2009).

The finding that selenium was reduced wittnigicant difference ( p <0.001) in pregnhant womehen
compared with the control and that this reductismmiore in the multipara than the primip is notusge. The
reduction in selenium in multiparity compared witie nulliparous or primip is in literature (Osmarak 2000), and
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reduction of selenium in pregnant women compardd mon-pregnant women has also been documenteddiete
al, 2003).

Copper was found to show a steady increagadty increased, however there is no significhffierence. This
increase in Copper concentration during pregnasay literature (Buamah, et al, 1984) and it isutjiat to be due
to increased Copper retention in pregnancy dueetoedsed billiary excretion of copper induced byntanal
changes during pregnancy.

For Zinc, it was found to have a signifitgrifferent reduction (p < 0.001) in the test gps than the control
and the observation was more marked in the mu#iip8milar observation was documented by Osmanhésd
colleagues ( Osman, et al, 2000).

Animal studies had indicated that oxidatseess is a pathologic factor in tissue damage.ifistance, in the
brain elevated Malondialdehyde level (marked lipieroxidation) has been proposed to be one of th@rma
mechanisms of secondary damage in traumatic bmairyi ( Weighand et al, 1999). Also, Malondialddhyevel in
the liver may be used to investigate the oxidatiamage of protein and lipoproteins which is a gesinechanism
for liver injury (Kojic et al, 1998).

It is a known fact that pregnancy is not sedse, however, the higher generation of free aldin pregnancy
than the non pregnant state predisposes the pregranan to disease condition, and multiparity woss¢he
scenario. It had been documented that multipariguced vascular endothelial dysfunction by fadilitg the
formation of reactive oxygen species( Huda E. Tlawdt al,2008). The importance of antioxidantspnegnancy
had prompted some workers to attempt using amnittid antioxidants as Biomarkers of complicatiofi o
pregnancy, like pregnancy induced hypertensiongesdational diabetes, but their use is limited msiatic fluid
volume varies between patients( Mirjana Bosavaal,&2011).

Finally, evidence that free radicals anftuenced by diet exits, for instance feeding anéméth saturated fats
resulted in increased generation of free radic@dufuga and Amballi, 2007), an important patholofgictor in
most diseases.

This study has shown that multiparity eliseduced antioxidant status due to increasedatiwé stress.
From above, an additional factor such as preecleangsmalaria in a multiparous woman will worsee #ffect of
oxidative sress and hence a greater risk to the amorhikewise the ingestion of saturated fats ( @datand
Amballi, 2007) by a multiparous woman is likely pose a greater risk to the woman. We therefore estgtat
supplements rich in antioxidants, especially vitahshould be encouraged and saturated fats sheudddided in
pregnancy, especially in multiparous women. Thils play a role in reducing maternal morbidity andmality and
in ensuring safe motherhood.
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