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Abstract: Problem statement: The purpose of this study was to evaluate the obleesistin and
Tumor Necrosis Factax-(TNF-a) in insulin resistance during pregnanépproach: Serum resistin
and TNFe concentrations were measured by ELISA in 86 hggitegnant women (26, 23 and 37
of them in the 1st, 2nd and 3rd trimesters, respelgh) and in 21 healthy non pregnant women in a
cross sectional studResults: Resistin concentration was significantly highetthe third trimester
(9.5%3.3 ng mLC") as compared with non pregnant women (7+3.3 ng’)mBerum TNFa level were
also significantly increase in pregnant women (2.64pg mL?) as compared with maternal healthy
controls (0.8 +0.7 pg ml). There were significant correlation between géstal age and BMI

(r = 0.28, p = 0.01), resistin (r = 0.36, p = 0.p@2d TNFe (r = -0.44, p<0.0001). There was not
significant correlation between gestational age bmllin Resistance (IR). We also did not found
correlation between IR and resistin as well as betwIR and TNFe in pregnant women.
Conclusion: TNF-o. and resistin do not appear to contribute greailypriegnancy induced insulin
resistance in healthy pregnancy.
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INTRODUCTION normal and diabetogenic pregnant women (Peetiah,
2006; Xue-Lianet al., 2008; Kirwanet al., 2002).
Pregnancy is related to glucose metabolismResistin is another protein identified recently as
disorders and insulin resistance (Hadden andchormone secreted by adipocytes which has a
McLaughlin, 2009; Johnson, 2008; Stanley al.,  controversial history regarding its role in the
1998). Insulin resistance may facilitate supply ofpathogenesis of obesity-mediated insulin resistamck
appropriate nutrients particularly of glucose ttuefor  type 2 diabetes (Lat al., 2006; Hasegawe al., 2005;
fetal growth and metabolism. The mechanismHivert et al., 2008). Insulin sensivity changes from an
responsible for insulin resistance has not beearlgle enhanced state during early pregnancy to an insulin
stated. Recent researches have been shown adipokinkesistant state in late pregnancy (Kirwetnal., 2002;
include leptin (McLachlaet al., 2006) resistin (Letal.,  Leturqueet al., 1984; Stanleyt al., 1998). Therefore it
2006; Cajaet al., 2005) IL-6 (Senret al., 2002) and is inspected, subsequent to increase in IR during
TNF-a (Zinman et al., 1999; Kirwanet al., 2002;  pregnancy, its related factors change, too. Howeater
Melczer, 2002; Gwozdziewiczow al., 2004) play an the time of our study a few researches have beaer do
important role in insulin resistance. TNFs one of the about changes in serum resistin and Td\Fevel
most widely studied cytokinins produce by adiposeduring different trimesters of normal pregnancy and
tissue. This cytokinin is also secret by placed@tvélza- their relationships to insulin resistance. Therefdhe
Gomezet al., 2008; Cheret al., 1991). TNfe has an  aim of this study was to examine whether serum TNF-
important role in obesity-induced insulin resiser@nd o and resistin concentration change during normal
diabetes (Pereira@t al., 2006; Zinmanet al., 1999; pregnancy and, if so, to relate those changes
Gwozdziewiczovaet al., 2004; 2005)A few studies corresponding alterations in insulin resistance and
suggest that TNle-may play role in insulin resistance in BMI.
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MATERIALSAND METHODS resistin concentration between the healthy contaold
patients with gestational age less than 24 wee#bI|€T2

This cross sectional study was done on eighty-siand Fig. 1c). TNFe level was also significantly higher
pregnant women with different gestational agesst(fir in patients in all gestational age as compared non
trimester: 26, second trimester: 23, third trimes8  pregnant women (Fig. 1d). However, during pregnancy
and twenty-one healthy non pregnant women similar i TNF-a level were significantly decreased with increase
age and BMI (control group: 23.8+0.8, patient gmiup in gestational age (Table 2). Patients exhibiteghéi
23+0.6). All subjects met the following criteria:oN score of HOMA IR compared control group, but there
history of pre-gestational diabetes; no historyliedr, were not difference in this score between pregnant
respiratory, thyroid or other illness and any cotre subjects in different gestational age (Table 13nd’here
infectious condition. They were not on any medicalwere significant correlation between gestationa agd
therapy. BMI (r=0.28, p=0.01), diastolic pressufle= 0.28,

Body Mass Index (BMI, Kg M) was calculated p =0.01) resistin (r = 0.36, p = 0.002) and TNfevel
according to the maternal height and pre-pregnanc¢t = -0.44, p<0.0001). There was not significant
weight. Serum samples were analyzed forcorrelation between gestational age and IR. Redsiel
concentrations of resistin, TN&-insulin and glucose. in pregnancy did not correlate with IR, fastinguins,
Serum glucose was measured by GOD-POD method®MI and body weight. TNFe level also did not correlate
Serum insulin was determined by ELISA (Diaplus).with IR, fasting insulin, BMI and body weight.
Serum resistin was measured by ELISA (Biovender'l'able 1: Clinical and laboratory characteristigafients and control
Germany Ref NO: RD 191016100R) and also serum :

. Pregnant women Control
TNF-a was assayed by ELISA (Bender med, Austria Mean + SE Mean + SE
Ref NO: BMF 223). Insulin resistance value wereNumber of case 86.0 21.0
i i e (year) 26.4+0.500 27.20%1.30
calculated using th(_a ho_meo_staS|s rrl10del assgssme@‘ﬁ(’éstaﬂonaI age (week) 3 941200 .00
HOMA-IR, as (fasting insulin 1U L) x (fasting HT(m) 1.6+0.007 1.58+0.01
glucose mmol [Y) /22.5 as previously reported by WT (Kg) 65.0+1.300™ 58.601.50
o . : BMI (Kg m™) 25.4+0.400* 23.40%0.70
Matthewset al. (1985). All participants in the trial gave ggp'(mmmg) 117.0+0.900* 110.70+1.50
informed consent and the study was approved bypBP (mmHg) 72.8+0.800 70.90+3.40
i i i i BGL (mg/100) 81.5+1.700 80.20%1.90
University Ethics committee. Insulin (ULU mL*) 10.9+0.600 8.70+0.40
.. . . isti +H +
Statistical analysis All results are displayed as Fe nod™ i 200w e
Mean + SEM (standard error of mean). Levene’s tesir 2.1+0.100** 1.70+0.10

was shown there was not difference between group&Mi: Body Max Index; HT: Height of women; WT: Weityof body;

One way ANOVA analysis and Post hoc tests wereSBP: Systolic Blood Pressure; DBP: Diastolic Bldeassure; BGL:
lood Glucose Level; IR: Insulin Resistancepz0.05 (control);

used t? compare mean among the groups _a : p<0.01 (control); ***: p<0.0001 (control)

correlations were calculated using liner correlatio

(Pearson). Statistical analysis was performed usin@able 2: Clinical and laboratory characteristicspoégnant women

SPSS 12 for window. P<0.05 was considered with different gestational age

statistically significant for all analysis. 1st trimester 2nd trimester 3rd trimester
Mean + SE Mean+SE Mean + SE

RESULTS Number of cases 26.00 23.00 37.00
Age (year) 25.50+0.87 24.90+0.50  27.60+0.80
A total of 86 pregnant women and 21 non pregnanfA (Week) 11.2040.30 22.20#2.70  32.90+0.80
. o . - WT (Kg) 59.20+2.20 65.70+3.10  68.20+1.80**
subjects participated in the study. Clinical andyr 1584001 1.58+0.01  1.60+001

laboratory characteristics of patients and contauls  SBP (mmHg) 114.20+1.90 117.50+1.80 118.30+1.20*

summarized in Table 1. BMI were found to beDBP (mml-jg) 70.50+1.50 71.70+1.70  74.70+1.10
significantly increased in the 3rd trimester as pared ~ BMI(Kg m™) 23.60£0.80 25.70:0.90  26.20:0.60*
with controls and women with 1st trimester of pragey BGL (mg/100) 78.6021.30 79.402.30  84.1043.50

. . _ prex Insulin (UL mL*)  10.50+0.70 10.60+0.80  10.05+ 0.60
(Fig. 1a and Table 2). Patients in the second Bild t gesistin (ng m!) ~ 6.70:0.20 8.6040.40*  9.50+0.50%
trimester of pregnancy had significantly highertslyis  TNF (pg mLY) 3.93+0.40 2.88+0.30*  2.02+0.20**
pressure than non pregnant women (Fig. 1b). SerurR 2.00£0.12  2.02¢0.14  2.10+0.01

resistin concentration were found to be signifigant BMI: Body Mass Index; GA: Gestational Age; WT: Wighf body

; : : : during pregnancy; HT: Height; SBP: Systolic Blood:$3ure; DBP:
raised in the second and third trimester as Cordpa‘reDiastoIic Blood Pressure; BGL: Blood Glucose LeVi®; Insulin

with women with first trim(.est_er of pregnancy, bue W Resistance; * p<0.05; **: p<0.01; ** p<0.001 gsificantly
were not found any statistical difference in serumdifferent from pregnant women in 1st trimester)
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Fig. 1: (a) BMI in patients in different trimesten$ pregnancy and controls. BMI were significarttigher in 3rd
trimesters compared with the control (**; p<0.0{)) Systolic blood pressure in different trimestefs
pregnancy and controls. Systolic blood pressureswegnificantly higher in the 2nd and 3rd trimestes
compared with control group (*: p<0.05, **: p<0.01x) Serum resistin level in different trimesterfs
pregnancy and control. Serum resistin level sigaiftly higher in the 3rd trimester as compared rabnt
(*: p<0.05). (d) Serum TNF level in different tristers of pregnancy. TNF level significantly higlirethe
1st, 2nd and 3rd trimesters of pregnancy as cordpaoetrol (***: p<0.0001, **: p<0.01)

DISCUSSION researches (Manlegt al., 2008), differences in the
population studied and sampling time during
Glucose metabolism disorder is a commonpregnancy.

complication during pregnancy and its pathology is A number of studies have been reported
associated with IR and deficiency of insulin seéoret concentrations of resistin in pregnant subjectikRgaal.,
(Johnson, 2008). In this study, insulin resistance2007; Nienet al., 2007; Hendleet al., 2005; Cherat al.,
significantly was higher in total group of healthy 2005). Our findings of higher maternal resistin
pregnant than in non pregnant women. In spite otoncentration only in third trimester compared tmn
previous report we did not found correlation betwee pregnant subjects and women in the first trimester
gestational age and insulin resistance. Kirvetral. are consistent with report by Chehal. (2005) but,
(2002); Melczer (2002); Stanley al. (1998) have been Palik et al. (2007) reported that differences between
shown insulin resistance was significantly increlase resistin concentration of non pregnant and pregnant
late pregnancy compared with either control oryearl women are significantly in 1st, 2nd and 3rd trireest
pregnancy. This difference may be related toHigher plasma concentration of resistin in second a
differences in dietary composition, life style beam third trimester of pregnancy compared first trineests
western and eastern societies (Clapp, 2006), vltyab well as the positive correlation with gestationgea
between insulin assays in different experimentalwere showed that placenta has important role iisties
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production during pregnancy. In addition a numbkr o Ardawi, M.S., H.A. Nasrat and H.S. BA'Aqueel, 1997.
studies have been shown, resistin level decredse af Calcium-regulating hormones and parathyroid

deliver (Megiaet al., 2008). In present study similar to hormone-related peptide in normal human
recent reports, we could not found correlation leetav pregnancy and postpartum: A longitudinal study.
maternal resistin and insulin resistance (Megial., Eur. J. Endocrinol., 137: 402-409. PMID: 9368509

2008; Kulik-Rechberger and Mora-Janiszewska, 2009Caja, S., I. Martinez, M. Abelenda and M. Puer2Q%®
Kuzmicki et al., 2009). Our results are in agreement Resistin expression and plasma concentration peak
with several previous observations that found an at different times during pregnancy in rats. J.
increase in TNFe level in pregnant as compared non Endocrinol., 185: 551-559. PMID: 15930181
pregnant subjects (Melczer, 2002; Xue-Liah al., Chen, H.L., Y.P. Yang, X.L., Hu, K.K. Yelavarthi @n
2008; Daheet al., 1999) but in contradiction with these J.L. Fishbacket al., 1991. Tumor necrosis factor
studies, we found negative correlation between alpha mRNA and protein are present in human
gestational age and TNk4evel. Explanation account placental and uterine cells at early and late stage
for this finding may be related to lifestyle of our of gestation. Am. J. Pathol., 139: 327-335.
subjects. Clapp and Kiess (2000) reported thatlaegu PMID: 1867321

weight bearing exercise during pregnancy suppressedhen, D., M. Dong, Q. Fang, H.E. Jing, Z. Wang and
the usual pregnancy-associated changes in the Z.X. Yang, 2005. Alterations of serum resistinin
circulating level of TNFe (Clapp and Kiess, 2000). In normal pregnancy and pre-eclampsia. Clin. Sci.
present study, most of patients were villager and 108: 81-84. PMID: 15377276

naturally had high level of physical activity. lddition  Clapp, J.F. and W. Kiess, 2000. Effects of preggpanc
pregnancy to be associated with changes of several and exercise on concentrations of the metabolic
hormones, including, estrogen, progesterone, @drtis markers tumor necrosis factor alpha and leptin. Am.
and 1, 25 dihydroxyvitamin D3 (Henriclesal., 1972; J. Obstet. Gynecol. 182: 300-306. PMID: 10694328
Smithet al., 1973; Ardawiet al., 1997). Some of these Clapp, J.F., 2006. Effects of diet and exercis@esulin
hormones such as cortisol and catecholamines and 1, resistance during pregnancy. Metab. Syndr. Relat.

25 dihydroxy D3 are potent inhibitor of TNE- Disord., 4: 84-90. PMID: 18370754

production by monocyte/macrophage (DeRétkal., Daher, S., F. Fonseca, O.G. Ribeiro, C.C. Musaiti a
1997; Guiraoet al., 1997; Anandctt al., 2009; Itoet al., M. Gerbase-DeLima, 1999. Tumor necrosis factor
2002). In other study has been shown, plasma during pregnancy and at the onset of labor and
concentration of cortisol was elevated more dutatg spontaneous abortion. Eur. J. Obstet. Gynecol.
pregnancy than early pregnancy (Kirwetnal., 2002). Reprod. Biol., 83: 77-79. PMID: 10221614

Therefore it is possible increased production @fséh DeRijk, R., D. Michelson, B. Karp, J. Petrides, Galliven
hormones during pregnancy to be responsible for and P. Deusteet al., 1997. Exercise and circadian

reduced maternal TNE-production. rhythm-induced variations in plasma cortisol
differentially regulate Interleukin-1 beta (IL-1
CONCLUSION beta), IL-6 and Tumor Necrosis Factor-alpha (TNF

. - alpha) production in humans: high sensitivity of
In conclusion, our findings suggest that Thiland TNF alpha and resistance of IL-6. Clin. Endocrinol.

resistin do not appear to contribute greatly tapescy Metab., 82: 2182-2191. PMID: 9215292
induced insulin resistance in healthy pregnancy. Guirao, X., A. Kumar, J. Katz, M. Smith, E. Limch
C. Keoghet al.,, 1997. Catecholamines increase
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