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Abstract
Background: Adiponcctin is a hormone produced 
mainly by adipocytes. The levels of adiponcctin arc 
inversely related to insulin resistance, hypertension 
and obesity. Physiological insulin resistance is 
exaggerated in pre-eclamptic women. The objective 
of the present study was therefore to compare serum 
adiponcctin levels in pre-eclamptic patients and 
normotensive patients.
Methods: This prospective study was conducted 
among one hundred and twenty women. Purposive 
sampling technique was used to select all consenting 
participants, consisting o f  sixty pre-eclamptic 
patients as cases and sixty normotensive pregnant 
women at comparable gestational age as control. 
Concentration of serum adiponcctin was measured 
by using enzyme linked immunosorbent assay 
(ELISA) method.
R esu lts:  Serum levels o f  ad iponcc tin  were 
sign if ican tly  h igher  in the pre- 
cclampticgroup(/7<0.001). Body mass index was also 
significantly higher in women with pre eclampsia 
(p<0.01).In the pre-eclamptic patients, serum levels 
of adiponcctin showed a weak negative correlation 
with BMI (r= -0.16,/;= 0.22) and no correlation was 
found in normotensive patients.
Conclusion: This study showed a clear distinction 
in the scrum adiponcctin concentration between pre­
eclamptic and normotensive pregnant women. The 
impact of BMI on scrum adiponcctin in both groups 
also differs. Therefore, scrum adiponcctin may be 
useful in predicting pre-eclampsia.
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Resume
Contexte: Adiponeetine est unc hormone produitc 
principalement par les adipocytes. Lcs niveaux 
d ’adiponcetinc sont inversement lies a la resistance 
a Tinsulinc, a Thypcrtcnsion ct a Tobcsite. La
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resistance a Tinsulinc physiologique est cxagcrcc 
chez les femmes prc-eclamptiqucs. L’objcctif dc la 
presente etude etait done dc comparer les taux 
seriques d ’adiponectinc chez dcs patientes prc- 
eclamptiqucs et dcs patientes normo-tendues. 
Methodes: Cette etude prospective a etc mcnee 
aupres dc cent vingt femmes. La techn ique  
d ’cchantilionnage raisonne a etc utiliscc pour 
selectionner tous les participants consentants, 
consistant soixantc patientes prc-eclamptiqucs 
cri tant que cas ct soixantc femmes enceintes normo- 
tendues a un age gestationncl comparable cn tant 
que temoin. La concentration d ’adiponcctine serique 
a etc mcsurcc en utilisant la methodc ELISA. 
Resultats: Lcs taux seriques d ’adiponectinc ctaient 
significativcment plus eleves dans le groupc pre- 
cclamptiquc (/;<0,001). L’indicedc massecorporellc 
etait cgalcment significativement plus elevc chez les 
femmes p re-ec lam ptiques  (p  <0 ,01). Chez 
lcs patientes prc-eclamptiqucs, lcs taux seriques 
d ’adiponectinc presentaient une faiblc correlation 
negative avee TIMC (r -  -0,16 ; p  = 0,22) ct aucunc 
correlation chez les patientes normo-tendues. 
Conclusion:- Cette  e tude a m ontre  une nette  
d ist inc t ion  dans la concen tra t ion  serique  
d ’adiponectine entre les femmes enceintes pre- 
cclamptiqucs ct normo-tendues. L’impact de TIMC 
sur Tadiponectine serique dans les deux groupes 
diffcrc cgalcment. Par consequent, Tadiponectine 
serique peut ctrc utile pour predire la pre-cclampsic.

M ots cles: Serum  ad iponee tine , norm o-  
tendus, pre-eclcimpsie, UCH, fem m e enceinte

Introduction
Pre-eclam psia , one o f  the biggest causes o f  
maternal and perinatal mortality and morbidity is a 
pregnancy com plica tion  which is a ssoc ia ted  
with hypertension [ 1 ].'Women with pre-eclampsia are 
at a higher risk of developing pulmonary edema, 
coagulation defects, blindness, cerebral hemorrhage, 
hepatic and/or renal failure, seizures and later in life, 
cardiovascular diseases while newborn babies of pre­
eclamptic patients tend to be premature and arc more 
prone to be small for gestational age [2,3].

The global estimate of complications o f  
pregnancies due to pre-eclampsia is between 2 and 
10% [2], The World Health Organisation (WHO)
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reported that in developing countries.the incidence 
o f  prc-eclampsia is seven times higher than in 
developed cburitrics[4].'Vhrihus studies in Nigeria 
have revealed the prevalence of pre-eclampsia to be 
between 0.3% and 3.3% (5.6,7], Many conditions 
have been linked to pre-eclampsia, including prior- 
hypertension and insulin-dependent diabetes mcllitus 
[8, 9], The risk o f  pre-eclampsia is higher in 
primigravid women and it increases with greater 
interval between pregnancies, age greater than 40 
years, pre-pregnancy obesity and pre-existing 
hypertension [9],

The etiology o f  pre-eclampsia remains 
obscure at the present [10]. In spite of the fact that 
researchers in the last century could not reveal the 
etiology of pre-eclampsia, much improvement was 
made in comprehending the pathophysiological 
changes related with its development [11]. Many 
hypotheses about etiology and pathogenesis of pre- 
eclampsia have been reported and they relate to 
ang iogenes is ,  in flam m ation  and endothelia l  
dysfunction [11], Adiponcctin, a specific adipocyte- 
derived hormone has been thought to enhance insulin 
sensitivity, restrict atherogencsis and vascular 
inflammation [11].It has been suggested that 
adiponcctin plays an important role in regulating 
metabolic adaptation during pregnancy as well as 
pathophysiology of pre-eclampsia [ 12]. Ali & Hassan 
concluded that insulin resistance indices correspond 
with circulating maternal adiponcctin concentrations 
during pregnancy and that pre-eclampsia is linked 
with a lte ra tions  in m aternal ad iponcc tin  
concentrations [12]. Several studies have reported 
elevated serum levels of adiponcctin in pre-eclamptic 
women compared to normotensive women [11-16]. 
In contrast to this finding, some other studies have 
revealed decreased levels of serum adiponcctin in 
women with pre-eclampsia [12]. Ramsey et al 
discovered that “serum adiponcctin levels in the third 
trimester are higher in women with pre-eclampsia 
compared with controls” . The reason for this 
elevation was stated to be due to exaggerated non­
specific adipolysis and feedback mechanism to 
improve insulin sensitivity [17, 18]. Fasshauer et a! 
also confirmed this finding in their study [ 18].

The re la t ionsh ip  o f  ad iponcctin  
concentrations with BMI has also been examined 
by various researchers. For instance, one study 
attempting to determine “maternal scrum levels of 
adiponcctin in pre-eclampsia” found out that scrum 
levels o f  adiponcctin o f  pre-eclamptic patients 
revealed a significant negative correlation with BMI 
prior to pregnancy and third trimester [11],This 
finding has also been confirmed by Nicn e/.al [ 19],

There is no published research work done 
in Nigeria to determine serum levels of adiponcctin. 
hence the need for this study. An understanding of 
the impact of pre-eclampsia on scrum adiponcctin 
levels in pregnancy will help to determine the 
usefulness of the protein as a valuable screening test 
for patients al risk, especially in our environment. 
This study therefore aimed to compare scrum 
adiponcctin levels between normotensive and pre­
eclamptic women attending antenatal clinic at the 
University College Hospital, Ibadan.

Materials and method
This prospective case- control study was conducted 
at the University College Hospital, Ibadan, which is 
a tertiary health institution with eight hundred and 
fifty bed spaces. It is located in Ibadan, the capital 
o f  Oyo State. Its Obstetrics and Gynaecology 
department provides specialist care for antenatal, 
intrapartum and post natal patients. It is a study centre 
for many research works on pre-eclampsia.

One hundred and twenty pregnant women 
participated in the study. Purposive sampling 
techn ique  was used to select all consenting  
participants. Sixty pre-eclamptic patients were cases 
while the other sixty were healthy normotensive 
patients at comparable gestational age served as the 
control group. Inclusion criteria wcrc:Womcn 
diagnosed 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 
hypertens ion , card iac  d isease, Human 
Immunodeficiency Virus (HIV), renal disease, liver 
disease, diabetes mcllitus, sickle cell disease and 
non-consenting patients. The diagnosis o f  pre- 
eclampsia was made using American College Of 
Obstetrician and Gynaecologists’(ACOG) guidelines 
[10].A proforma, designed based on existing 
literature findings, was used to collect patients’ 
in fo rm ation  and c lin ico - labo ra to ry  f indings 
including maternal and gestational age, parity, height, 
weight, body mass index (BMI), blood pressure (BP), 
urinalysis, serum  total adiponcctin  and high 
molecular weight adiponcctin levels, maternal 
outcomc(Glasgow coma scale score, need for 
intensive care unit, development of eclampsia and 
HELLP syndrome) and infant outcome (birth weight, 
Apgar score, need for admission into neonatal 
intensive care unit). Measurement of severity of the 
d isease (mild Or severe  pre-ec lam psia)  was 
determined by the mean arterial blood pressure. The 
blood pressure was measured using a desk-type 
m ercury  sphygm om anom eter  with big cu ff
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(ACCOSON, Essex, England) calibrated in mmHg. 
Tire KorotkolTpha.se V (disappearance of sound) was 
used as the diastolic blood pressure. The mean 
arterial pressure (MAP) was calculated as DBF + 
(SBP - DBP)/3 mmlfg.f S B P -  Systolic blood 
pressure and DBP= Diastolic blood pressure]

The concentrations o f  adiponcctin were 
measured using commercially available Human 
Adiponeetinenzymc-1 inked immunosorbent assay 
(ELISA) by Biovendor®, Brno, Czech Republic. The 
procedures for the measurement were performed 
based on the instructions by the manufacturcr.To 
measure the total Adiponcctin concentrations,the 
sample was pre-treated with Sample Pretreatment 
Buffer (Citrate buffer + Sodium Dodecyl Sulphate 
[SDSJ) which reduces multimcric adiponcctin to 
dimers. Subsequent measurements by the ELISA 
quantified the amount of all multimers of adiponcctin 
in the sample.

BMI was classified as norma) (18.5-24.9)kg/ 
nr,  overweight (25.0-30.0) kg/'nr and >30kg/nr was 
regarded as obesity. Normal range o f  scrum 
adiponcctin is between 3.58 and 9.68pg/ml according 
to k it’s m anufacturer’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 Sciences (SPSS) 
vers ion  17. The d iffe rence  in mean serum 
adiponcctin levels of the two groups was statistically 
tested using the Student t- test.

Spearman correlation coefficient was used 
to find a correlation between adiponectin and blood

pressure, scrum adiponcctin and BMI. Level of 
significance was set at /;<0.05.

Results
Table 1 shows the socio-demographic and clinical 
characteristics o f  normotensivc and pre-eclamptic 
pregnant women. The mean ages of normotensivc 
and prc-cclamptic pregnant women were similar. In 
the pre-eclampsia group, significant shorter length 
of gestation at delivery was observed (/K0.0001). 
Mean serum level o f  adiponectin and BMI was 
significantly higher in the pre-cclamptic group 
compared to normotensives (p<0.01).

The association between scrum adiponcctin 
levels and signs of severe pre-eclampsia among prc- 
cclamptic women is shown in Table 2. In the pre­
eclamptic group, only four subjects developed 
seizures; out of these, three (75%) had significantly 
high levels o f  scrum  adiponcc tin  (/>=0.02). 
Developm ent o f  headache was s ign if ican tly  
associated with high scrum adiponcctin level

Table I: Socio-demographic and clinical characeristics 
of nonuotensive and pre-eclamptic pregnant women

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

Age (years) 30.8±3.9 31.1 ±4.8 0.66
GA at delivery 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 ±4.7 <0.01
Adiponectin
(pg/ml) 6.3 ±1.8 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 (Seizures) 
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
Development of blurring of Vision

87(76.3) 27(23.7)

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 (/;-().59) and epigastric pain(/;=0.05) 
were associated with elevated serum adiponcctin 
levels, but not significantly.

Table 4 shows serum adiponcctin levels and 
neonata l ou tcom es in p rc-ec lam ptic  and 
normotensive women. There were more babies in 
the prc-cclamptic group with low Apgar scores. In

Table 3: Relationship between BMI and serum adiponeetin levels

BMI Normotensive Pre-eclamptic T p- value

Normal BMI (n—26) 6.2.1 LX* 10.6+4.9* -3.27 <0.01
Overweight '(n=94) 6.4+1.9* 9.7+5.5* -3.98 <0.0001

*mean+ SD serum adiponeetin (in fig/ml)

Table 4: Scrum adiponeetin levels and neonatal outcome among pre-eclampt ic women

n Serum n Serum p- value
Adiponeetin Adiponeetin
Normotensive
(Mean±SD)

Pre-eclamptic
(Mean±SD)

A pgar score
Low 6 6.6+2.4 46 10.0+5.4 0.02
Normal 54 6,3+1.8 14 9.4+5.8 0.07
Birthweight
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
N eed fo r  SC B U
admission
Yes 0 0 16 9.9+6.7
No 60 4.4+0.3 44 10.7+5.5 <0.001
N eonatal condition
at birth
Alive 6 6.3+1.8 54 9.5+5.1 <0.01
Dead 00 0 6 11.5+6.6 -

Table 3 reveals relationship between BMI, 
blood pressure and scrum adiponcctin levels. Mean 
scrum adiponcctin was significantly higher in prc- 
eclamptic overweight women (p<0.0001). Similarly, 
among women with normal weight, the mean scrum 
adiponcctin level was significantly higher in the prc- 
eclamptic group (p<0.01). The relationship of 
adiponcctin concentrations with BMI was further 
explored. In the prc-eclamptic patients, serum levels 
of adiponcctin showed a weak negative correlation 
with BMI (r= -0.16,/>= 0.22). In the normal pregnant 
women, no correlation was found between scrum 
levels of adiponcctin and BMI.

Also, a negative correla tion o f  scrum 
adiponcctin levels with diastolic blood pressure 
(r=0.82, p=0.06) was observed and a positive 
correlation with systolic blood pressure (r=0.30, 
p<0.01) was found.

the prc-cclamptic group, the participants whose 
babies had low apgar scores had higher mean scrum 
adiponcctin levels (/>=0.02). In the same vein, 
mothers of babies with low birthweight in the prc- 
cclamptic group had higher mean serum adiponcctin 
compared to those with low birthweight in the 
normotensive group. All six neonates that died were 
in the prc-cclamptic group.

Discussion
The findings from the current study suggest that 
scrum adiponcctin levels arc higher in prc-cclamptic 
pregnancy. This is also in line with results from 
studies by Ramsay et al [17]. Nicn et al [19], and 
Naruse et al [21] where these researchers indicated 
that plasma adiponcctin  concentra tions  were 
especially increased in women with pre-eclampsia 
compared with normotensive pregnant women. Ali 
and Hassan also confirmed that the most significant



145Serum adiponectin in pre-eclumptics anil normotensive pregnancy

finding of (heir study was an obvious increase in 
scrum levels of adiponectin in women With pre- 
eclampsia when compared with pregnant' women 
without p re -e c la m p s ia  [12 |.  Fausshcr  et cil, 
concluded that increased adiponectin serum levels 
in prc-cclamptic patients are positively associated 
with renal dysfunction [18], although this does not 
correlate with the creatinine levels of the women in 
their study which were within the normal range.Some 
of the authors likewise suggested that generation of 
adiponectin is increased due to physiological reaction 
by adipocytes in prc-cclamptic women to restrict 
atherogcncsis and resultant vascular inflammation 
and also to enhance insulin sensitivity. However, 
contrary-to these results, some other researchers have 
observed that pre-eelamptic women have reduced 
serum adiponectin concentrations than those of 
normal healthy pregnant women [12,16,18], Some 
in the later group such as Mazaki-Tovi et a! proposed 
that high and low levels of scrum adiponectin in prc- 
cclamptic patients compared to normotensive 
pregnant women infers that adiponectin assumes a 
regu la to ry  role in vascu lar  and m etabolic  
complications of pregnancy [22], In the current study, 
serum levels were significantly associated with 
development of eclampsia.

Nicnct al’s study found out that adiponectin 
levels o f  normal p regnan t women co rre la te  
negatively with BMI [19]. Dissimilar to their study, 
the findings from the present study have revealed a 
weak pos it ive  re la t io n sh ip  betw een serum 
adiponectin level and BMI in the normotensive 
women, and very weak negative correlation in prc- 
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 fluid and 
by plasma volume: this infers that maternal weight 
does not precisely reflect fat stores [27 J.

This study has shown a negative correlation 
o f  serum adiponectin levels with diastolic blood 
pressure and positive correlation with systolic blood 
pressure in normal healthy pregnant women. This is 
contrary to findings o f  Li et a/ where the authors 
reported a negative correlation between adiponectin 
and blood pressure in normotensive patients [25]. 
The authors concluded that this effect may be 
mediated through inflammatory pathway or lipid 
metabolism [25], Abnormal scrum adiponectin levels 
were found more in patients with signs of severe 
pre-eclampsia. This corroborates our earlier finding 
of higher mean adiponectin concentrations in prc- 
cclamptic patients.

Dalamangal et til., in their case-control 
study, found that women in the pre-cclamptic group

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

Adiponectin levels were significantly higher 
in association with poor neonatal outcome (low birth 
weight and poor Apgar scores) in prc-cclamptic 
mothers. This again may highlight the usefulness of 
ad iponec tin  in p red ic ting  poor outcom es o f  
pregnancy.

The results of this study must be interpreted 
with caution as the findings may not be gcneralizablc 
due to the small sample size. It would also have been 
desirable to take sequential samples to determine 
when Adiponectin levels begin to rise in pre- 
eclampsia and thus determine whether it can predict 
pre-eclampsia (rather than just be an association). 
The earlier gestational age at which normotensive 
women were recruited could be a confoundcr in the 
interpretation of results. Non-use of re-pregnancy 
body weight can be described as a limitation for the 
study.

Conclusion
This study revealed that there is a clear distinction 
in the serum adiponectin concentration between prc- 
cclamptic and normotensive pregnant women. The 
impact of BMI on scrum adiponectin in both groups 
differs. Elevated serum adiponectin is associated 
with progression to eclampsia and poor neonatal 
outcome. Further longitudinal research is required 
to study these associations and to determine the 
usefulness of adiponectin as a predictor of severe 
pre-eclampsia, its progression and to determine the 
implications of weight loss on adiponectin and 
pregnancy outcome in pre-eclampsia.
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