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Abstract

Background: Adiponectin is a hormonce produced
mainly by adipocytes. The levels of adiponectin are
mverscly related to insulin resistance, hypertension
and obesity. Physiological insulin resistance is
exaggerated in pre-cclamptic women. The objective
of the present study was therefore to compare serum
adiponcectin levels in pre-cclamptic patients and
normotensive paticnts.

Methods: This prospective study was conducted
among onc hundred and twenty women. Purposive
sampling technique was uscd to sclect all consenting
participants, consisting of sixty pre-cclamptic
paticnts as cascs and sixty normotensive pregnant
women at comparable gestational age as control.
Concentration of scrum adiponectin was measured
by using cnzyme linked immunosorbent assay
(ELISA) mcthod.

Results: Scrum levels of adiponcctin werce
significantly higher in the pre-
cclampticgroup(p<0.001). Body mass index was also
significantly higher in women with pre eclampsia
(»<0.01).In the pre-cclamptic patients, serum levels
of adiponectin showed a weak ncgative corrclation
with BMI (r= -0.16, p=0.22) and no corrclation was
found in normotensive patients.

Conclusion: This study showed a clear distinction
in the scrum adiponcctin concentration between pre-
cclamptic and normotensive pregnant women. The
impact of BMI on scrum adiponcectin in both groups
also differs. Therefore, scrum adiponcctin may be
uscful in predicting pre-cclampsia.

Keywords:Serum adiponectin, Normotensive, pre-
cclamptic, UCH, Pregnant woman

Résumé

Contexte: Adiponcctine est unc hormone produite
principalement par les adipocytes. Les niveaux
d’adiponcctine sont inversement liés a la résistance
a I'insuling, a I'hypertension et a I'obésité. La
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résistance a I'insuline physiologique est exagérée
chez les [emmes pré-éclamptiques. L objectif de la
présente ¢tude ¢tait done de comparer les taux
sériques d'adiponcctine chez des patientes pré-
¢clamptiques ct des patientes normo-tenducs.

Méthodes: Cette étude prospective a ¢1¢ menée
auprés de cent vingt femmes. La technique
d*¢chantillonnage raisonné a ¢été utilisée pour
s¢lectionner tous les participants conscntants,
consistant soixantc paticntes pré-éclamptiques
cn tant que cas ct soixante femmes enceintes normo-
tendues a un dge gestationnel comparable cn tant
quc témoin. La concentration d adiponcctine sérique
a ¢t¢ mesurée en utilisant la méthode ELISA.

Résultats: Les taux sériques d’adiponcctine étaient
significativement plus élevés dans le groupe pré-
¢clamptique (p<0,001). Lindice de massc corporelle
¢tait ¢galement significativement plus ¢levé chez les
femmes pré-éclamptiques (p <0,01). Chez
les patientes pré-¢elamptiques, les taux sériques
d’adiponcctine présentaicnt une faible corrélation
négative avec I'IMC (r=-0,16 ; p = 0,22) ct aucunc
corrélation chez les patientes normo-tendues.

Conclusion: Cctte ¢tude a montré unc nctte
distinction dans la concentration sérique
d’adiponcctine entre Ics femmes enccintes pré-
¢clamptiques ct normo-tenducs. L'impact de I'IMC
sur I"adiponcctine sérique dans les deux groupes
différe ¢galement. Par conséquent, I"adiponcctine
s¢rique peut ¢tre utile pour prédire la pré-éclampsic.

Mots clés:  Sérum adiponectine, normo-
tendus, pré-éclampsie, UCH, femme enceinte

Introduction
Pre-cclampsia, onc of the biggest causes of
matcrnal and perinatal mortality and morbidity is a
pregnancy complication which is associated
with hypertension [ 1].Women with pre-cclampsia arc
at a higher risk of developing pulmonary cdema,
coagulation defects, blindness, cercbral hemorrhage,
hepatic and/or renal failure, scizures and later in lifc,
cardiovascular discascs while newborn babics of pre-
cclamptic patients tend to be premature and are more
pronc to be small for gestational age [2,3].

The global cstimate of complications of
pregnancics duc to pre-cclampsia is between 2 and
10% [2]. The World Health Organisation (WHO)
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reported that in developing countrics.the incidence
of pre-cclampsia is seven times higher than in

developed countries{ 4] Various studies in Nigeria®

have revealed the prevalence of pre-cclampsia to be
between 0.3% and 3.3% |5.6.7]. Many conditions
have been linked to pre-cclampsia, including prior
hypertension and insulin-dependent diabetes mcllitus
[8. 9]. The risk of pre-cclampsia is higher in
primigravid women and it increases with greater
interval between pregnancics, age greater than 40
years. pre-pregnancy obesity and pre-existing
hypertension [9].

The ctiology of pre-cclampsia remains
obscure at the present [10]. In spite of the fact that
rescarchers in the last century could not reveal the
ctiology of pre-cclampsia, much improvement was
madc in comprchending the pathophysiological
changes rclated with its development [11]. Many
hypothescs about ctiology and pathogenesis of pre-
cclampsia have been reported and they relate to
angilogenesis, inflammation and cndothelial
dysfunction [11]. Adiponcctin, a specific adipocyte-
derived hormone has been thought to enhance insulin
scnsitivity, restrict athcrogenesis and vascular
inflammation [11].It has been suggested that
adiponcctin plays an important rolc in rcgulating
mctabolic adaptation during pregnancy as well as
pathophysiology of pre-cclampsia [12]. Ali & Hassan
concluded that insulin resistance indices correspond
with circulating matemal adiponectin concentrations
during pregnancy and that pre-cclampsia is linked
with alterations in maternal adiponcctin
concentrations [12]. Several studics have reported
clevated serum levels of adiponcctin in pre-cclamptic
women comparcd to normotensive women | 11-16].
In contrast to this finding, some other studies have
revealed decrcased levels of scrum adiponcectin in
women with pre-cclampsia [12]. Ramscy er al
discovered that “serum adiponcctin levels in the third
trimester arc higher in women with pre-cclampsia
compared with controls™. The rcason for this
clevation was stated to be duce to exaggerated non-
specific adipolysis and feedback mechanism to
improvc insulin sensitivity [ 17, 18]. FFasshauer ¢r al
also confirmed this finding in their study | 18].

The relationship  of  adiponcctin
concentrations with BMI has also been examined
by various rescarchers. For instance, one study
attempting to determine “maternal scrum levels of
adiponcctin in pre-cclampsia” found out that serum
levels of adiponcctin of pre-cclamptic patients
revealed a significant negative correlation with BMI
prior to pregnancy and third trimester | 11].This
finding has also been confirmed by Nien er.al [19].
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donc
cctin.

There is no published rescarch work
in Nigeria to determine serum levels of adipon
henee the need for this study. An understanding ©
the impact of pre-cclampsia on serum adiponectm
levels in pregnancy will help to determing the
uscfulness of the protein as a valuable screening €5t
for patients at risk, cspecially in our environment
This study therefore aimed to compare scrum
adiponectin levels between normotensive and pres
cclamptic women attending antenatal clinic at the
University College Hospital, Ibadan.

Materials and method

This prospective casc- control study was conducted
at the University College Hospital, Ibadan, which IS
a tertiary health institution with cight hundred and
fifty bed spaces. It is located in Ibadan, the v:apilill
of Oyo State. Its Obstetrics and Gynaccology
department provides specialist carc for antenatal,
intrapartum and post natal patients. It is a study centre
for many rescarch works on pre-cclampsia.

Onc hundred and twenty pregnant women
participated in the study. Purposive sampling
technique was used to sclect all consenting
participants. Sixty prc-cclamptic paticnts were cases
while the other sixty were healthy normotensive
paticnts at comparablc gestational age served as the
control group. Inclusion criteria were:Women
diagnoscd to have pre-eclampsia as cases and healthy
normotensive pregnant women at a comparable
gestational age as controls. Exclusion criteria
included women with molar gestation, chronic
hypertension, cardiac  discase, Human
Immunodcficiency Virus (HIV), renal discase, liver
discase, diabetes mellitus, sickle cell discase and
non-consenting patients. The diagnosis of pre-
cclampsia was made using American College Of
Obstetrician and Gynaccologists’(ACOG) guidelines
[10].A proforma, dcsigned based on cxisting
literature findings, was used to colleet paticnts’
information and clinico-laboratory findings
including maternal and gestational age, parity, height,
weight, body mass index (BMI), blood pressure (BP).
urinalysis, scrum total adiponcctin and high
moleccular weight adiponcctin levels, maternal
outcome(Glasgow coma scale score, nced for
intensive care unit, development of cclampsia and
HELLP syndrome) and infant outcome (birth weight,
Apgar score, need for admission into nconatal
intensive carc unit). Mcasurement of severity of the
discasc (mild or scvere pre-cclampsia) was
dctermined by the mean arterial blood pressure. The
blood pressure was mecasured using a desh-type
mercury sphygmomanometer with big cuff

aN.
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(ACCOSON, Essex, England) calibrated in mml g,
The KorotkoT phase V (disappearance of sound) was
used as the diastolic blood pressure. The mean
artenial pressure (MAP) was calculated as DBP +
(SBP - DBP)Y3 mmHg.| SBP= Systolic blood
pressure and DBP= Diastolic blood pressure)

The concentrations of adiponectin were
mcasured using commercially available Human
Adiponectinenzyme-linked immunosorbent assay
(ELISA) by Biovendor®), Bmo, Czech Republic. The
procedures for the measurement were performed
bascd on the instructions by the manulacturer. To
measure the total Adiponcetin concentrations,the
sampic was pre-treated with Sample Pretreatment
Bufler (Citrate buffer + Sodium Dodecyl Sulphate
[SDS]) which reduces multimeric adiponeetin to
dimers. Subscquent measurements by the ELISA
quantified the amount of all multimers of adiponectin
in the sample.

BMI was classified as normal (1 8.5-24.9)kg/
m*, overweight (25.0-30.0) kg/m?® and >30kg/m?* was
rcearded as obesity. Normal range of scrum
adiponectin is between 3.58 and 9.68pg/ml according
to kit's manufacturer’s manual. Apgar scores
between 0 and 6 were considered to be low while 7
and above were considered normal.

All collected data were analysed using the
Statistical Package for the Social Scicnces (SPSS)
version 17. The difference in mean serum
adiponcctin levels of the two groups was statistically
tested using the Student t- test.

Spcarman corrclation cocfficient was used
to find a correlation between adiponectin and blood

>

pressure, serum adiponectin and BMIL. Level of
stgnificance was set at p<0.05.

Results

Table T shows the socio-demographic and clinical
characteristics of normotensive and pre-cclamptic
pregnant women. The mecan ages of normotensive
and pre-cclamptic pregnant women were similar., In
the pre-cclampsia group, significant shorter length
ol gestation at delivery was observed (p<0.0001).
Mcan scrum level of adiponectin and BMI was
significantly higher in the pre-cclamptic group
compared to normotensives (p<0.01).

The association between serum adiponectin
levels and signs of severe pre-cclampsia among pre-
cclamptic women is shown in Table 2. In the pre-
cclamptic group, only four subjects developed
scizures; out of these, three (75%) had significantly
high levels of scrum adiponectin (p=0.02).
Decvelopment of hcadache was significantly
associated with high serum adiponcctin level

Table 1: Socio-demographic and clinical characeristics
of normotensive and pre-eclamptic pregnant women

Variable Normotensive Pre-eclamptic P-value
(n=60) (n=60)

Age (years) 30.843.9 31.1 £4.8 0.66

GA atdelivery 38.55+1.11  36.93+2.84 <0.0001

SystolicBP 109.4 +9.6 160.3 £18.3 <0.0001

DiastolicBP  67.0 +7.9 102.3£12.9 <0.0001

BMI 27.5 +4.3 30.1 447  <0.01

Adiponectin

(ng/ml) 6.3 £].8 9.9 +5.4 <0.001

Table 2: Association between serum adiponectin levels and signs of severe pre-eclampsiaamong pre-eclamptic women

Variables Serum adiponectin

Normal(%) Abnormal(%) Chi Square p-value
Development of eclampsia (Scizures)
Yes 1(25.0) 3(75.0) 5.83 0.02
No 90(77.6) 26(22.4)
Development of headaches
Yes 11(52.4) 10(47.6) 7.64 <0.01
No 80 (80.8) 19(19.2)
Vomiting
Yes 4(66.7) 2(33.3) 0.29 0.59
No 87(76.3) 27(23.7) .
Development of blurring of Vision
Yes 3(75.0) 1(25.0) 0.002 0.97
No 88(75.9) 28(24.1)
Development of epigastric pain ,
Yes 5(50.0) 5(50.0) 3.97 0.05
No 86(78.2) 24(21.8)
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(p~0.01). Other severe pre-eclampsia symptoms such
as vomiting (p=0.59) and cpigastric pain(p=0.05)
wers associated with clovited serum adiponectin
levels, but not significantly.

nconatal
normotensive women. There were more babies in
the pre-cclamptic group with low Apgar scorces. In

Table 4 shows serum adiponectin levels and
outcomes in pre-cclamptic  and

Table 3: Relationship between BMI and serum adiponectin levels

BMI Normotensive Pre-cclamptic il p- value
Normal BMI (n=206) 6.21].8* 10.61+4.9* -3.27 <0.01
Overweight (n=94) 60.4+1.9% 9.74:5.5* -3.98 <0.0001

*mean+ SD serum adiponectin (in ug/ml)

‘Table 4: Scrum adiponcctin levels and neonatal outcome among pre-eclamptic women

n Serum n Serum p- value

Adiponectin Adiponectin

Normotensive Pre-eclamptic

(McantSD) (Mean#SD)
Apgar score
Low 6 0.6+2.4 46 10.0£5.4 0.02
Normal 54 6.3+1.8 14 9.4+5.8 0.07
Birthvweight
Low 4 7.2+1.0 22 10.6+6.1 0.03
Normal 56 6.3£1.9 38 9.4+5.0 <0.01
Need for SCBU
admission
Yes 0 0 16 9.9+6.7 -
No 60 4.4+0.3 44 10.7+5.5 <0.001
Neonatal condition
at birth
Alive 6 6.3+1.8 54 9.5+5.1 <0.01
Dead 00 0 6 11.5£6.6 -

Tablc 3 reveals relationship between BMI|
blood pressure and serum adiponcctin levels. Mcan
scrum adiponcctin was significantly higher in pre-
cclamptic overweight women (p<0.0001). Similarly,
among women with normal weight, the mean serum
adiponcctin level was significantly higher in the pre-

cclamptic group (p<0.01). The rclationship of

adiponcctin concentrations with BMI was further
cxplored. In the pre-cclamptic patients, scrum levels
of adiponcctin showed a weak negative corrclation
with BMI (= -0.16, p= 0.22). In the normal pregnant
women, no corrclation was found between serum
levels of adiponcectin and BMI.

Also, a ncgative corrclation of scrum
adiponcctin levels with diastolic blood pressure
(r=0.82, p=0.06) was obscrved and a positive
corrclation with systolic blood pressure (r=0.30,
p<0.01) was found.

the pre-cclamptic group, the participants whose
babies had low apgar scores had higher mean scrum
adiponcctin levels (p=0.02). In the same vein,
mothers of babics with low birthweight in the pre-
cclamptic group had higher mean scrum adiponcctin
compared to those with low birthweight in the
normotensive group. All six nconates that dicd were
in the pre-cclamptic group.

Discussion

The findings from the current study suggest that
serum adiponcctin levels are higher in pre-cclamptic
pregnancy. This is also in linc with results from
studics by Ramsay ¢ al |17]. Nien er al [19], and
Naruse ef al [21] where these rescarchers indicated
that plasma adiponcctin concentrations werce
especially incrcased in women with pre-eclampsia
comparcd with normotensive pregnant women. Al
and Hassan also confirmed that the most significant
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finding of their study was an obvious increase in
serum lervels of adiponeetin in women with pre-
celampsin when compa:ad with sreenant women
without pre-cclampsia [ 12]. Faussher er af.
concluded that incrcased adiponectin serum levels
m pre-cclamptic patients arc positively associated
with renal dysfunction [ 18], although this docs not
correlate with the ercatinine levels of the women in
thew study which were within the normal range.Some
of the authors likewisc suggested that gencration of
adiponectinis increased due to physiological reaction
by adipocytes in pre-cclamptic women 1o restrict
atherogenesis and resultant vascular inflammation
and also to enhance insulin sensitivity. However,
contrary to these results, some other rescarchers have
observed that pre-cclamptic women have reduced

secrum adiponectin concentrations than those of

normal healthy pregnant women [12,106,18]. Some
in the later group such as Mazaki-Tovi et al proposed
that high and low levels of serum adiponectin in pre-
cclamptic patients compared to normotensive
pregnant women infers that adiponectin assumes a
regulatory role in vascular and metabolic
complications of pregnancy [22]. In the current study,
scrum levels were significantly associated with
development of eclampsia.

Nicnet al’s study found out that adiponcectin
levels of normal pregnant women corrclate
ncgatively with BMI [19]. Dissimilar to their study,
the findings from the present study have revealed a
wecak positive rclationship between scrum
adiponcctin level and BMI in the normotensive
women, and very weak negative correlation in pre-
cclamptic women [19]. This may be explained by
the fact that BMI in pregnancy is impacted by the
weight of the fetus, placenta and amniotic Tuid and
by plasma volume: this infers that maternal weight
docs not precisely reflect fat stores |27].

This study has shown a negative correlation
of scrum adiponcctin levels with diastolic blood
pressure and positive correlation with systolic blood
pressure in normal healthy pregnant women. This is
contrary to findings of Li er al where the authors
reported a negative corrclation between adiponcectin
and blood pressure in normotensive patients [25].
The authors concluded that this cffect may be
mediated through inflammatory pathway or lipid
metabolism [25]. Abnormal serum adiponcctin levels
were found more in patients with signs of severe
pre-cclampsia. This corroborates our carlicr finding
of higher mean adiponcctin concentrations in pre-
cclamptic patients.

Dalamangal er «l., in their case-control
study, found that women m the pre-eclamptic group

had a lower mean gestational age at delivery and
smaller birth weights when compared with normal
pregnant women [ 26].This finding was additionally
alfirmed in the current study. This may be partly
explained by the fact that pre-cclamptic women may
be delivered carly to limit the progression of the
discase.

Adiponcctin levels were significantly higher
i association with poor nconatal outcome (low birth
weight and poor Apgar scores) in pre-cclamptic
mothers. This again may highlight the uscfulness of
adiponcctin in predicting poor outcomes of
pregnancy.

The results of this study must be interpreted
with caution as the [indings may not be generalizable
duc to the small sample size. It would also have been
desirable to take scquential samples to determine
when Adiponcctin levels begin to risc in pre-
cclampsia and thus determine whether it can predict
pre-cclampsia (rather than just be an association).
The carlier gestational age at which normotensive
women were recruited could be a confounder in the
interpretation of results. Non-usc of re-pregnancy
body weight can be described as a limitation for the
study.

Conclusion

This study rcvealed that there is a clear distinction
in the secrum adiponcctin concentration between pre-
cclamptic and normotensive pregnant women. The
impact of BMI on serum adiponcctin in both groups
differs. Elevated serum adiponcctin is associated
with progression to cclampsia and poor nconatal
outcome. Further longitudinal rescarch is requircd
to study these associations and to determine the
uscfulness ol adiponcetin as a predictor of severe
pre-cclampsia, its progression and to determine the
implications of weight loss on adiponcctin and
pregnancy outcome in pre-cclampsia.
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