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Abstract

Background and Objective: Hypertensive disorders of pregnancy are amongst the most common conditions adversely affecting
maternal and fetal prognosis, leading to noticeably increased morbidity and mortality in the prenatal period. Pre-eclampsia (PE),
in particular, is considered as a cardiovascular complication, having risk factors in common with metabolic syndrome of which
insulin resistance and obesity are a part. Visfatin is a recently introduced adipokine with insulin-mimetic properties which is
thought to contribute to the components of metabolic syndrome. There have been notions supporting the relationship between
level alterations of this novel adipokine and affliction of pregnant women with PE. The current study aims to evaluate the
correlation between visfatin quantitative levels and the presence of pregnancy hypertensive disorders including mild PE, severe
PE and chronic hypertension (HTN). Moreover, assessment of normal pregnancy visfatin levels as the control is done and the
data are compared with those of pregnancies with hypertensive disorders. Materials and methods: This cross-sectional study
which recruited cases of mild PE (N=40), severe PE (N=40), chronic HTN (N=40) also included normal pregnant subjects as
control (N=60). The cases were of the patients hospitalized at university affiliated centers and the controls consisted of referrals
to the outpatient departments (OPD). The subjects were matched for Body Mass Index (BMI), parity, gestational age; they were
excluded in case they had gestational diabetes, infectious disease, premature rupture of membrane (PROM), any other medical
disease, or in labor phase. Informed consents were signed by all the participants. Then, their fasting blood samples were drawn,
kept at -20°c . Enzyme Linked Immune Sorbent Assay (ELIZA) test was performed to determine visfatin level. The data were
then analyzed, using Mann-Whitney and Krus-Kal-Wallis statistical methods. Results: The mean of serum level for visfatin was
2.81+0.37ng/ml (mean+SEM) for the pregnant control group while it was 2.66+0.41, 7.99+0.28, and 3.46+0.66ng/ml for the mild
PE, severe PE and chronic hypertension cases, respectively. Based on the mean values for circulating visfatin level amongst
the groups, visfatin level was significantly higher in the severe PE group as compared with the control (p<.0001), mild PE
(p<.0001) and chronic HTN (p<.0001) with correspondent mean differences of 5.1, 5.3 and 4.5, being significant at the 0.05
level. Comparison of the mean visfatin levels of mild PE (P=0.79) and chronic HTN (P=0.29) with the controls revealed no
significant difference. Conclusions: Severe PE cases were shown to represent higher circulating visfatin levels compared to the
normal pregnant women, mild PE and chronic HTN cases. This may further suggest the potential role of visfatin in pathogenesis
of severe PE during pregnancy, leading to proposal of models in prognosis definition, prevention and possibly management of
this condition through visfatin level related interventions in the future.

ABBREVIATIONS PROM: Premature Rupture Of Membrane
BMI: Body Mass Index SEM: Standard Error of Mean

BP: Blood Pressure TNF-I: Tumor Necrosis Factor- alfa

DM: Diabetes Mellitus Wt: Weight

ELIZA: Enzyme Linked Immune Sorbent Assay INTRODUCTION

GDM: Gestational Diabetes Mellitus
GA: Gestational Age

HTN: Hypertension

IUGR: Intra Uterine Growth Retardation
OPD: Out Patient Department

PE: Pre-eclampsia

Hypertensive disorders of pregnancy including (but not
limited to) pre-eclampsia (PE) and chronic hypertension are
characterized as prevalent disorders during pregnancy which
potentially lead to remarkable prenatal morbidity and are
considered as one of three causes of death in pregnant
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women (1-4).

PE (being defined as increased blood pressure equal to or
above 140/90 mmHg in the presence of proteinuria) and
chronic HTN, have not been fully elucidated despite
tremendous efforts so far in terms of their etiologic
contributors, pathogenesis and other yet to find features
(3-5).

To clinically define PE as stated above, patients should have
fulfilled criteria as BPI140/90 after gestational age of 20
weeks, plus proteinuria equal to or more than 300mg in 24
hour urine or more than 1+ in dipstick urine test (4, 5). Some
indicators are specific for definition of severe PE including
BPI160/110 mmHg, 2+ or more protenuria, headache and/or
visual disturbance, epigastric pain, oliguria, elevated plasma
creatinin, low platelet and elevated liver enzymes (3- 5).

Chronic hypertension is defined as documented BP1140/90
prior to pregnancy or diagnosed not later than the week 20 of
the gestation (5).

There are a variety of contributing factors in
pathophysiology of pre-eclampsia of which, alteration in the
serum levels of adipokines such as adiponectin, resistin and
leptins has been widely pointed out in the literature (1, 2, 4,
7, 8).

Considering the extent of insulin resistance during
pregnancy, the second half is the period when this state is
prominent. Consequently, preeclampsia which is an
exaggerated format of insulin resistance becomes more
evident. Other element such as leptin has been proved to be
increased during pregnancy and more significantly when PE
occurs (6). Adiponectin is observed contradictorily to
decrease or remain steady during normal pregnancy and
decrease, increase or remain fixed in PE in different studies
1,2,4,6, 8).

Pregnancy period is when redistribution of adipose tissue
occurs. This adipose tissue is a metabolically active tissue
rather than just a storage depot. It produces adipocytokines
exerting endo-paracrine effects (21). Adipocytokines
including leptin and adiponectin play a role in insulin
resistance and homeostasis of energy; therefore, alterations
contribute to metabolic conditions (12-15).

In addition to these adipocytokines, some newer elements
are isolated (1,2). Visfatin is a newly introduced adipokine
which is mainly secreted by the visceral adipose tissue rather
than by subcutaneous fat. This novel adipokine is suggested

to improve glucose tolerance, playing a role in development
of obesity associated insulin resistance and diabetes mellitus
(DM) type II (12, 13, 15, 16).

Further works done on visfatin have suggested that this
adipokine is also a pre-B cell colony-enhancing element
which mimics insulin effects binding to insulin receptor
although on a different site than insulin itself (10, 11, 17,
18). Following receptor binding, visfatin activates the insulin
signal transduction cascade enhancing glucose transport in
the muscle and adipose tissue and diminishes glucose
delivery to tissues by hepatocytes (13, 14, 16).

There have been a number of researches evaluating the
correlation between leptin, Tumor Necrosis Factor Alfa
(TNFU) and adiponectin level, and presence of PE in
pregnancy (6- 8, 13, 21); however, despite the two studies
one by Wensheng et al. (2) reporting decreased vasfatin level
in PE and the other by Fasshauer et al. (1) indicating
increased visfatin level in PE, such comprehensive works on
the level of “insulin mimetic visfatin” in pregnancies with
PE are by far lacking.

Based on the available data on the effect of alterations in the
serum levels of leptin, adiponectin and resistin plus the
literature-based notions indicating that changes in the
circulating visfatin levels have been coincidental with
insulin resistance associated diseases such as type 2 DM,
gestational diabetes and obesity (namely metabolic
syndrome) (9-12, 16, 18, 20, 21), and considering the
physiological characteristics and activity of visfatin (17), we
arrived at the hypothesis that the circulating visfatin level is
altered in women with PE. In order to verify this hypothesis,
we planned to conduct this investigation to determine the
quality of variations in the serum level of visfatin in
conditions like mild PE, severe PE and chronic HTN; there
was also an attempt to compare the values with those of the
normal pregnant control subjects.

MATERIALS AND METHODS

In this cross-sectional study, we recruited a total number of
180 subjects from whom 120 participants were cases of
hypertensive disorders of pregnancy and 60 were normal
pregnant women as controls. The cases were subdivided into
three separate groups comprising 40 cases of mild
preeclampsia, 40 cases of severe preeclampsia, and 40 cases
of chronic hypertension. All the cases and controls were
evenly matched and balanced for parity, BMI and gestational
age. Exclusion criteria were gestational diabetes, infectious
disease, premature rupture of membrane, any other medical
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disease and being in labor phase. We also excluded those
cases with abnormal glucose tolerance test conducted at
weeks 24-28 of gestation. Control pregnant cases were
selected if they were healthy reproductive women with none
of aforementioned exclusion criteria.

Inclusion of cases in each subgroup including mild PE,
severe PE and chronic hypertension was carefully done in
compliance with the following definitions. Preeclampsia:
blood pressure 1140/90 mmHg in two occasions at least 6
hours apart, detected after week 20 of gestation, in
combination with proteinuria (I1+ on dipstick urine test or
300mg or more in 24 hour urine sample). In patients who
were diagnosed and categorized as severe preeclampsia, one
or more of the followings were evident: BPI160/110mmHg,
excretion of [500mg protein in 24 hour urine sample or 3+ or
4+ proteinuria on dipstick and/or presence of oliguria,
pulmonary edema, cerebral or visual disturbances, epigastric
or right upper quadrant abdominal pain (27).

The cases were selected from those patients hospitalized at
university affiliated centers and the controls were of those
referring to OPD clinics from December 2008 to February
2010. All participants were asked to provide informed
written consent. The work was approved by the ethics
committee of the institution.

Fasting blood samples were drawn from all the subjects .The
collected serums were then preserved in aliquot at [-200c
prior to assay. Enzyme linked immune sorbent assay
(ELIZA) was the method applied to determine visfatin
concentration levels (ng/ml). The assay was conducted using
Biovision Human visfatin ELIZA kit (Biovision Research
Products- CA94043. USA) and according to the
manufacturer's instructions. With detection limit of
0.1ng/ml, the kit measurability for visfatin ranged from
0.125 to 8ng/ml.

The obtained data were then statistically analyzed through
Mann-Whitney and Krus. Kal-Wallis methods exerting mean
I SEM for visfatin concentration in each group. The cases
and controls were followed until after delivery at term
gestation when birth weight and its correlation with visfatin
level were also assessed. Student t-test and one way
ANOVA were applied to compare the means between and
among groups respectively. When ANOVA was significant,
post- hoc LSD test was performed to compare the data
between the groups. Pearson linear correlation was also used
to further evaluate whether quantitative variables had a
linear correlation. The analysis was done using SPSS

software version 11.5. The probability value of less than
0.05 was considered significant.

RESULTS

Mean age was 29.2+4.9 (ranged 20 to 43), while mean BMI
was 29.1+2.9 (ranged 23.4 to 37.6). Mean age and BMI were
not significantly different between four groups. (Table I)

The mean serum level of visfatin for pregnant control group,
mild PE, severe PE and chronic HTN were 2.8202.04,
2.6601.84, 7.9901.29 and 3.4602.68 ng/ml respectively. Mean
levels for serum visfatin were significantly higher in severe
PE group compared to control, mild PE and chronic HTN
(P<0.001, Table II).

The higher the level of visfatin was, the higher were the
levels for BUN and Creatinin and the lower was the platelet
count. (r=0.603, 0.514, -0.423, P<0.001 for all)

The other index we evaluated its correlation with circulating
visfatin level during pregnancy, was the birth weight. All
participants were followed up until after term delivery when
neonatal weight were measured and compared amongst
groups, after being matched for gestational age.

The mean birth weight differences were more pronounced in
group 3 where P value denotes marked significance and
univariate pearson correlation test indicates the negative
linear correlation between visfatin level and neonatal weight.
(r=-0.597, P<0.001, Figure I)
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Figure 1

Table I. Characteristic features of enrolled subjects across
groups.

Figure 3

Table III: Comparison of literature data to what found in
current investigation.
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Figure I : The correlation between birth weight and visfatin
Figure 2
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DISCUSSION

In the current study, the data obtained supported the
influence of PE severity on the circulating visfatin level.
These findings for the first time demonstrated that up
regulation of visfatin level is correlated with severe PE
rather than the controls. However, this failed to prove a
significant correlation with conditions like mild PE and
chronic HTN as compared to controls.
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Furthermore, we arrived at novel findings showing negative
linear correlation between visfatin and neonatal weight.
Lower neonatal weight was more abundantly seen among the
cases with high visfatin levels.

Hyperinsulinemia, glucose intolerance and lipid
abnormalities are evident in the second half of pregnancy
(12-14), where adipokines including adiponectins, resistin
and leptin have been reported to reach to almost two fold
higher levels during pregnancy than the non-pregnancy state
(21-23). There have been numerous works which
contradictorily report the adipokines subjected to increase
(22, 25), decrease (24) and no change (26) in normal
pregnant women compared to non-pregnant ones.

Other than hypertensive disorders of pregnancy, visfatin may
play arole in the pathogenesis of conditions like gestational
diabetes mellitus (GDM) (27), intrauterine growth
retardation (IUGR) (1) and severity of disease burden in
chronic kidney disease during pregnancy (18).

In an investigation by Krzyzanowska, et al. adipokines,
namely visfatin, were shown to have 1.4 fold increased
concentration in women with GDM as compared to the
gestational age matched controls (27). This in part shows a
possible negative correlation of visfatin level with insulin
resistance index which was also shown in a separate study
conducted by Fasshauer M. et al (1). They also revealed that
fasting insulin levels are in negative correlation with
circulating visfatin in GDM. This may signify the role of
visfatin in intensifying the symptoms of GDM patients;
however, the mechanism by which visfatin is increased over
the course of GDM is yet to be elucidated. Furthermore,
Fasshauer M. et al. demonstrated in a recent study that
during the third trimester, in patients with IUGR, visfatin is
about two fold increased as compared to healthy pregnant
women (1). Similarly, Axelsson J. et al. showed that, higher
plasma visfatin levels predict higher mortality in patients
who suffer from chronic kidney disease in pregnancy after
being matched for age and sex (18).

To demonstrate the correlation of visfatin level with
hypertensive disorders of pregnancy, the number of
performed studies is scant. Specifications and outcomes of
two main cross-sectional controlled studies along with the
current investigation are outlined in Table III.

In the current study, we compared the mean values of
visfatin as a novel adipokine in normal pregnant controls
with its circulating levels among mild PE, severe PE and

chronic hypertension cases. Partly in agreement with our
findings was the study by Fasshauer et al (1), denoting the
increased levels of visfatin in PE; however, that
investigation did not assess visfatin level in severe PE and
chronic HTN as other components of hypertensive disorders
of pregnancy.

In contrast to our findings, Wensheng Hu et al. (2) reported a
decrease in visfatin level in PE compared to controls. Our
study was the first research of a kind evaluating visfatin
level in hypertensive disorders of pregnancy when
segmented into mild PE, severe PE and chronic HTN.
Neonatal weight correlation with circulating visfatin level
among hypertensive (mild PE, severe PE and chronic HTN)
groups and controls was for the first time considered here as
a sub-analysis. Due to limitations we faced while conducting
a cross-sectional survey, causal relationship between visfatin
level increase and pathogenesis of severe PE could not be
assessed.

A hypothesis which is worth being investigated is that
increased synthesis or decreased degradation of visfatin in
PE might contribute to named conditions. To our knowledge
expression of visfatin has not been yet determined in the
placental tissue; however, further studies including more
variables in different settings are required to verify this
subject. It is believed that the primary findings of this study
can motivate conduction of further comprehensive
investigations in the field of adipokines and hypertensive
disorders of pregnancy.

CONCLUSIONS

In summary; based on the evident data on the correlation
between adipokines and PE and what we reported regarding
higher visfatin levels in pregnancies with severe PE
compared to normal pregnancies, the results may further
suggest the potential role of visfatin in the pathogenesis of
severe PE during pregnancy. This may lead to the proposal
of models on predictive prognostic value of visfatin which
help prevention or possibly management of severe PE
through visfatin level related interventions in the future.

ACKNOWLEDGMENTS

The authors wish to thank the Health Research Center at
shiraz University of Medical Sciences and M.Torabi Nami
MD,PhD for editing assistance and supports.

References

1. Mathias Fasshauer, Theresa Waldeyer, Jeannette Seeger,
Susanne Schrey, Thomas Ebert, et al. Serum levels of the
adipokine visfatin are increased in preeclampsia. Clinical

50f7



The Relationship Between Maternal Serum Visfatin Level And Hypertensive Disorders of Pregnancy

endocrinology 2008;69(1):69-73.

2. Wensheng Hu, Zhengping W, Hanzhi W, Hefeng H,
Minyue D. Serum visfatin levels in late pregnancy and
preeclampsia. Acta OB & GYN 2008; 87: 413-18.

3. Sibai B., Dekker G., Faber R. Preeclampsia; Lancet 2005;
365: 785-99.

4. Redman CW, Sargent IL. Latest advances in
understanding preeclampsia. Science 2005; 308(5728):
1592-4.

5. Roberts JM, Gammill HS. Preeclampsia: recent insights.
Hypertension 2005; 46(6): 1243-9.

6. Fasshauer M, Paschke R. Regulation of adipokines and
insulin resistance. Diabetologia 2003; 46: 1594-1603.

7. Poston L., Leptin and preeclampsia. Semin. Report.Med
2002; 20: 131-8.

8. Conrad KP, Miles TM, Benyo DF. Circulating levels of
immunoreactive cytokines in women with preeclampsia.
Am.J .Repord.Immunol1998; 40: 102-11.

9. Lopez-Bermejo A, Chico-Julia B, Fernandez Balsells M,
Recasens M, Esteve E, Casamitjana R, et al. Serum visfatin
increases with progressive beta-cell deterioration.
Diabetes2006; 55(10): 2871-75.

10. Chen MP, Chung FM, Chang DM, Tsai JC, Huang HF,
Shin SJ, et al. Elevated plasma level of visfatin/pre-B cell
colony-enhancing factor in patients with type 2 diabetes
mellitus. J Clin Endocrinol Metab2006; 91(1): 295-99.

11. Pagano C, Pilon C, Oliveri M, Mason P, Fabris R, Serra
R, et al. Reduced plasma visfatin pre-B cell colony-
enhancing factor in obesity is not related to insulin resistance
in humans. J Clin Endocrinol Metab2006; 91(8): 3165-70.
12. Dogrue T, Sonmez A, Tasci I, Bozoglue E, Yilmaz MI,
Genc H, et al. Plasma visfatin level in patients with newly
diagnosed and untreated type 2 diabetes mellitus and
impaired glucose tolerance. Diabetes Res Clin Pract 2007;
76(1): 24-9.

13.Li Y, Yang G, Li Q, Tang Y, Yang M, Yang H, et al.
Changes and relations of circulating visfatin, leptin, and
resitin levels in normal, impaired glucose tolerance, and type
2 diabetes mellitus subjects. Exp Clin Endocrinol
Diabetes2006; 114(10): 544-48.

14. Jiant WX, Luo TH, Gu YY, Zhang HL,, Zheng S, Dai M,
et al. The visfatin gene is associated with glucose and lipid
metabolism in a Chinese population. Diabetes Med 2006;
23(9): 967-73.

15. Krzyzanowska K, Krugluger W, Mittermayer F, Rahman
R, Haider D, Shnawa N, et al. Increased visfatin
concentration in women with gestational diabetes mellitus.
Clin Sci (Lond)2006; 110(5): 605-9.

16. Chan TF, Chen YL, Lee CH, Chou FH, Wu LC, Jong

SB, et al. Decreased plasma visfatin concentrations in
women with gestational diabetes mellitus. J Soc Gynecol
Invest2006; 13(5): 364-67.

17. Fukuhara A, Matsuda M, Nishiwaza M, Nishiwaza M,
Segawa K, Tanaka M, Kishimoto K, et al. Visfatin: a protein
secreted by visceral fat that mimics the effect of insulin.
Science2005; 307: 426-30.

18. Axelsson J, Witasp A, Carrero JJ, Qureshi AR, Suliman
ME, et al. Circulating levels of visfatin and pre-B cell
colony-enhancing factor 1 in relation to genotype, GFR,
body composition and survival in patients with CKD.
Am.J.Kidney Dis 2007; 49: 237-44.

19. Maschen AR, Kaser A, Enrich B, Mosheimer B, Theurl
M, Niederegger H, et al. Visfatin an adipokine with
proinflammatory and immune modulating properties. J
Immunol 2007; 178: 1748-58.

20. Lewandowski KC, Stojanovic N, Press M, Tuck SM,
Szosland K, Bienkiewicz M, et al. Elevated serum levels of
visfatin in gestational diabetes: a comprehensive study
across various degrees of glucose tolerance.
Diabetologia2007; 50: 1033-37.

21. Goerge Mastorakos, Georgios Valsamakis, Dimitrios C,
Papatheodorou, et al. The role of adipocytokines in insulin
resistance in normal pregnancy: visfatin concentrations in
early pregnancy predict insulin sensitivity. Clinical
chemistry 2007; (5391): 1477-83.

22. Atawi FA, Warsy AS, Babay Z,Addar M. Leptin
concentration during different stages of pregnancy. Clin Exp
Obstet Gynecol2004; 31(3): 211-16.

23. Highman TJ, Friedman JE, Huston LP, Wong WW,
Catalano PM. Longitudinal changes in maternal serum leptin
concentrations, body composition, and resting metabolic rate
in pregnancy. Am J Obstet Gynecol 1998; 178(5): 1010-15.
24. Cortelazzi D, Corbetta S, Ronzoni S, Pelle F, Marconi A,
et al. Maternal and fetal concentration of resistin and
adiponectin in normal and complicated pregnancies. Clin
Endocrinol (Oxf) 2007; 66(3): 447-53.

25. Palik E, Baranyi E, Melczer Z, Audikovszky M, Szocs
A, et al. Elevated serum acylated (biologically active)
ghrelin and resistin levels associated with pregnancy induced
weight gain and insulin resistance. Diabetes Res Clin
Pract2007; 76(3): 351-357.

26. Catalano PM, Hoegh M, Minium J, Huston Presley L,
Bernard S, Kalhan S, et al. Adiponetin in human pregnancy:
implications for regulation of glucose and lipid metabolism.
Diabetologia 2006; 49(7):1677-85.

27. Krzyzanowska K, Krugluger W, Mittermayer F, Rahman
R, Haider D, Shnawa N, Sch Ernthaner G. Increased visfatin
concentrations in women with gestational diabetes mellitus.
Clin Sci (Lond) 2006; 110: 605-9

60f7



The Relationship Between Maternal Serum Visfatin Level And Hypertensive Disorders of Pregnancy

Author Information

Zohreh Tavana, MD
Assistant professor, Department of OB-GYN, Shiraz University of Medical Sciences

Gooya Madadi, MD
Resident, Department of OB-GYN, Shiraz University of Medical Sciences

Jaleh Zolghadri
Department of OB-GYN, Shiraz University of Medical Sciences

70f7



