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Abstract: Problem statement: The purpose of this study was to investigate wdretterum of
Interleukin-10 (IL-10) Concentration change duringrmal pregnancy and, if so, to relate these
changes corresponding alterations in insulin rasit and blood pressur&pproach: This cross
sectional study was carried out on 86 healthy pgagmomen including 26, 23 and 37 individuals in
the 1st, 2nd and 3rd trimesters, respectively an@l healthy non pregnant women. Serum IL-10
concentration was measured by Enzyme Linked Immumbesit Assay (ELISA) method. Insulin
resistance value was calculated using the homeésstaslel assessment, HOMA-IResults. Serum
IL-10 concentration was found to be significantlgher in patients in all gestational age as congbare
non pregnant women. 1l-10 level was significantigreased with increase in gestational age. Pregnant
women exhibited higher score of HOMA IR comparech maregnant women, but there were no
difference in this score between pregnant subjactslifferent gestational age. There were not
significant correlation between IL-10 level with Hd blood pressur€onclusion: The results of the
study show maternal IL-10 level increase with fartlincrease in gestational age and there is no
significant correlation between IL-10 level with BteArterial blood Pressure (MAP) and IR.

Key words: Enzyme Linked Immunosorbent Assay (ELISA), Meanefiel blood Pressure (MAP),
changes corresponding alterations, between pregoéajgcts, Insulin Resistance (IR)

INTRODUCTION a risk factor for coronary artery disease (Mahagadl.,
2010). Pregnancy is associated to glucose metabolis
Normal pregnancy is associated to change irdisorders, Insulin Resistance (IR) (Hadden and
proinflammatory and anti-inflammatory cytokines McLaughlin, 2009; Johnson, 2008) and oxidativesstre
(Davila et al., 2011; Russell et al., 1997; (ldonijeet al., 2011). The Insulin Resistance syndrome is
Holmeset al., 2003). Cytokine balance is important comprised of a cluster of metabolic abnormalitibat t
for normal processes of pregnancy and onset ofrlabaconfer increased risk of diabetes, hypertension and
(Arntzenet al., 1997). cardiovascular disease (Grinspoon, 2006). Insulin
Interleukin-10 (IL-10) is an anti-inflammatory and Resistance (IR) may facilitate supply of appropriat
immunomodulatory Th2 cytokines, that produce by anutrients particularly of glucose to fetus for feggowth
range of maternal and fetal cells (Vigagbal.,, 2001; and metabolism. The mechanism responsible forimsul
Hennessyet al., 2003). IL-10 has a critical role in resistance has not been clearly stated. Recerdrchss
maintaining the balance of anti-inflammatory andhave been shown IL-10 increase insulin sensiti¥ityng
proinflammatory milieu at the maternal-fetal inted et al., 2009; Yeet al.,, 2006; Holmeset al., 2003;
(Kalkunte et al., 2011). Metabolic Syndrome (MS) is a Straczkowskiet al., 2005). Insulin sensitivity changes
collection of risk factors including insulin resiste, from an enhance state during early pregnancy tosatin
central obesity, hypertension and dyslipidemiaitsalf is  resistant state in late pregnancy (Kirvehal., 2002).
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Insulin resistance may facilitate supply of Body Mass Index (BMI, Kg i) was calculated
appropriate nutrients particularly of glucose ttugefor  according to the maternal height and pre-pregnancy
fetal growth and metabolism. The mechanismweight. Serum samples were analysed for
responsible for insulin resistance has not beearlgle concentrations of IL-10, insulin and glucose. Blood
stated. Insulin resistance can be affected by dNitri sugar was measured by Glucose Oxidase/Peroxidase
Oxide (NO) (McGrowder and Brown, 2007). Recent(GOD-POD) method. Serum insulin was determined by
researches have been shown adipokinins includ#leptELISA (Diaplus; based on the direct sandwich
(Soheilykhahet al., 2011; Mohitiet al., 2009; Assakt  technique in which two monoclonal antibodies are
al., 2007; EL-Ghaffar and EL-Said, 2006), resistindirected against separate antigenic determinanthen
(Caja et al.,, 2005) and cytokines include TNf- insulin molecule. During incubation insulin in the
(Kirwan et al., 2002), IL-6 and IL-ft (Novetal., 2010)  sample reacts with enzyme (HRP) conjugated anti-
play an important role in insulin resistance. Imsul jnsulin antibody and anti-insulin antibody bound to
sensitivity changes from an enhanced state duany e mjcro-titration well. A sample washing step removed
pregnancy to an insulin resistant state in latgma@ecy. ynbound enzyme labeled antibody. In the insulin
Insulin sensitivity changes from an enhanced statg) |SA, the bound HRP complex is detected by reactio
during early pregnancy to an insulin resistantestat  jth TMB substrate. The reaction is stopped by agdi
late pregnancy (Kirwasgt al., 2002). acid to give a colorimetric endpoint that is reaing

Therefore, it is inspected, subsequent to change ig| |sa reader). Serum IL-10was measured by ELISA
insulin resistance during normal pregnancy, IL-40el (Bendermed, Austria: Cat. No. BMS224INSTCE). An

change too. I.n a recently published stuay, it heanb anti-human IL-10 coating antibody is adsorbed onto
reported that in normal pregnant women both materna .

IL-6 (Jahromiet al., 2011a) and TNIle- cytokines are microwells. _Human |L-10_pre§ent in the sample or
increased (Zareiaret al., 2010; Elsamanoudy and Standard binds to antibodies adsorbed to the
Abbas, 2010) and ILflis decreased (Jahrorei al., mlcrowellg; a blo'.un-conjugated monoclonal anti-rarm
2011b), But it was not find any correlation betwegn |L-10 antibody binds to human IL-10 captured by the
with IL-6 and TNFe. (Jahromiet al., 2011a) and first antibody. Streptavidin-HRP binds to the ot
between IR with IL-§ (Jahromiet al., 2011b). Resistin  conjugated anti-human IL-10. Following incubation
is an insulin-sensitizing adipokine that can beunbound biotin conjugated anti human IL-10 and
implicated in endogenous glucose regulation (Madtiti  Streptavidin-HRP is removed during a wash step and
al., 2009). substrate solution reactive with HRP is added ® th

However, at the time of this study data concerningwvells. A colored product is formed in proportiontte
the pattern of IL-10 secretion in normal pregnasigiee  amount of soluble human IL-10 present in the sample
still limited and partially contradictory (Russedt al.,  The reaction is terminated by addition of acid and
1997) and its correlation with insulin resistaneginy  absorbance is measured at 450 nm. A standard @irve
normal pregnancy have not been studied. Therefloee, prepared from seven human IL-10 standard dilutions
aim of this study was examine either serum IL-10and human IL-10 sample concentration determined.
concentration change during normal pregnancy asd, if Mean Arterial Pressure (MAP) was calculated by
to relate those changes corresponding alteratiomsilin - formula as (Systolic pressure mmHg) + (Diastolic
resistance, mean arterial pressure and body ndess in pressuremmHg)/3.

Insulin resistance value were calculated using the
homeostasis model assessment, HOMA- IR ,as (fasting

. insulin 1U/L)x(fasting glucose mmol £) /22.5 as
This study was conducted at the department Oﬁreviously reported by (Matthevesal., 1985).
Obstetrics and Gynecology of Honary Clinic, Jahrom,

Iran. Subjects were 86 pregnant women with differen . . .
gestational ages (first trimester: 26 sec trimes?8; Statistical analysis: All results are displayed as Mean

third trimester: 37 and 21 non pregnant women simil = SD_(standard deviation of mean) and Min-Max.

in age and Body Mass Index (BMI). All subjects met Resistin, Insulin ReS|s_tance (IR), BMI and_ bodygh_ael

the following criteria: no history of pre- gestata data were analyzed with One Way Analysis of Varéanc

diabetes; no history of liver, respiratory, thyroid (ANOVA). Serum IL-33 and insulin concentration data

other illness and any current infectious conditibhey ~ were analyzed with non-parametric kruskal-wallist te

were not on any drug therapy. (Vargha, 1998) followed by Mann Whitney U-test
85
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(Rosner and Grove, 1999). Correlations were catedla 35
using liner correlapon (pearson). Stat.|st|cal sais 30 T
was performed using SPSS 11 for windows. p<0.05 & -5 i
was considered statistically significant for albbysis. g) -
g 20
RESULTS B s
10
A total of 86 pregnant women and 21 non pregnant i
subjects participated in the study. Clinical and >

laboratory characteristics of pregnant women and 0
controls are summarized in Table 1. BMI was found t

be significantly increased in the 3rd trimester as
compared with controls and women with 1st trimester

of pregnancy Fig. 1a, Table 2. Pregnant women én th 130
second and third trimester of pregnancy had 1254
significantly higher systolic pressure than nongpiant
women Fig. 1b. IL-10 level was also significantly
higher in patients in all gestational age as corxgbaon

Control 1st 2nd 3rd

Period of pregnancy

@

SBP (mmHg)
@

pregnant women Fig. 1c. However, during pregnancy £ 110+

IL-10 level were significantly increased with ines® 1051

in gestational age Table 2 Pregnant women exhibited 100

higher score of HOMA IR compared non pregnant Control Ist 2nd 3rd
women, but there were no difference in this score Period of pregnancy

between pregnant subjects in different gestatiaug (®)

Table 1 and 2. There were significant correlation
between gestational age with BMI (r = 0.28, p =10,0
diastolic pressure (r = 0.28, p = 0.01) and IL-&@el (r
= 0.56, p<0.01). There was not significant coriefat
between gestational age and IR. IL-10 level also
correlates with BM (r = 0.299, p = 0.004).

There were not significant correlation between IL-
10 level with IR, Systolic pressure, diastolic e, 05 ﬁ

IL-10 (pg/mL)
7

MAP and fasting insulin level.

%

Table 1: Clinical and laboratory characteristipafients and control ’ Control 1st 2nd 3rd

Pregnant women Control Period of pregnancy
Number of case 86 21.0 (©)
Age (year) 26.4+4.1 27.245.6
(;’_leTSt(";‘Tt]')O”a' age (week) 12;34;&8 1sss007  Fig- Li(A) BMI in patients in different trimestersf
WT (Kg) 64.99+11.5b 58 6+6.4 pregnancy and controls. BMI were significantly
BMI (Kg m™2) 25.4+3.7a 23.4%3 higher in 3rd trimesters compared with the
SBP (mmHg) 117+7.8b 110.745.9 control (b: p<0.01). (B) Systolic blood pressure
ﬁi(mm'ﬁg) ;g-gfg-?o ;g-i—’éﬁ“ in different trimesters of pregnancy and controls.
BGL ((rr:gr]nloggl) 815487 80.2+8.7 _Systolic blood pressure were significantly highe_,-r
Insulin (ULU mLY) 10.9+6.00 8.7+1.9 in the 2nd and 3rd trimesters as compared with
IL-10 (pg mL™) 0.851+0.702c 0.119+0.087 control group (a: p<0.05, b: p<0.01). (C) Serum
IR 2.1+0.7a 1.7+0.4 IL-10 level in different trimesters of pregnhancy
BMI: Body Max Index, HT: Height oqumen_,WT: Weigbf body and control. Serum IL-10 level significantly
SBP: Systolic blood pressure DBP: Diastolic blosdsgure MAP: higher in the 1st, 2nd and 3rd trimester as

mean arterial pressure BGL: Blood glucose level@:-Interleukin- . . )
10 IR: Insulin resistancé p<0.05 (control)® p<0.01 (controf compared control (a: p<0.05, b: p<0.01, c:

p<0.0001 (control) p<0.001)
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Table 2: Clinical and laboratory characteristicspoégnant women  and programming (Robertsal., 2003). Furthermore, the

with diﬁerelmtgte?ta“f:”a' agzed P e derived cytokine as IL-10 may be associated to abrm
St trimester n rimester rd trimester :
Mean+SD  Mean+SD  Mean +SD human pregnancy and Ia}bo_r_(Op%aJ._,_1993). '_I'est
of correlation showed significant positive corriat

Number of cases 26 23 37.00000 -
Age (year) 25.5+4.1000  24.9+2.3000 27.64.7000 between IL-10 level and BMI. Therefore, it seents, |
GA (week) 11.2+1.6000 ~ 22.2+2.7000  32.9+4.3000 10 produces not only by intrauterine tissue bub als
‘QVTT (('r;)g) igégiéodégg 61555'573%26233 Gf-éféodggg extra uterine tissues (Schaffigral., 2006).

A o Dty 5 oo In a previous study, have been shown that

SBP (mmHg) 114.248.700 117.5+7.700  118.3+7a000 o I :
DBP (mmHg) 70.5+6.6000 71.7+7.1000 74.7+6.5000 administration of the IL-10 can normalize blood

MAP (mmHg)  85.1+6.9000  86.7+6.9000  89.4+6.2000 pressure in pregnancy-induced hypertensive rats
A . .

ggll_((Kg nlo)ol) gg-gig-gggg 33?2;888 ;i-iigiﬁggg (Tinsley et al., 2010). In other study antihuman IL-10
mg 6+6. 446, 1+21, . - : .

Insulin (UL mLY) 10.5+3.4000  10.6+3.8000  10.05+3.900 monoclonal antlboddy adml_nls_tfr_auo:l to baboons inyea

IL-10 (pg mLY)  0.383:0.247  0.672:0.156  1.257+0.847h Pregnancy, caused a signiicant Increase In mean

IR 2+0.600000  2.1:0.60000  2.1#0.80000 arterial pressure (Orangebal., 2005).

BMI: Body mass index GA: Gestational age WT: Wighbody HT: Based on these observations it will be speculated

Height SBP: Systolic blood pressure DBP: Diastbland pressure that with further increase in IL-10 production dgi

MAP: Mean Arterial Pressure BGL: Blood Glucose LieN& Insulin iod blood d
Resistance IL-10: Interleukin-10%<0.05, °p<0.01, ‘p<0.001  Pregnancy  perio 00 pressure ecreases

(Significantly different from pregnant women ift ttimester) progressively, but the reports of the current stdiolyiot
support of this speculation. In the study, in spife
DISCUSSION significant increase in IL-10 level in pregnant quared

nonpregnant subjects, MAP did not change

Glucose metabolism disorder is a commonsignificantly and there was a marginally signifitan

complication during pregnancy and its pathology iscorrelation between IL-10 level and MAP in pregnan

associated with IR and deficiency of insulin women(r = 0.22, p = 0.053). Therefore, it seems

secretion2.In this study, insulin resistance sigaiftly  endogenous production of IL-10 during normal
was higher in total group of healthy pregnant tivan pregnancy has a week effect on MAP

non pregnant women. In spite of previous reportide In our study, we could not find correlation betwee
not found correlation between gestational age ang¢haternal IL-10 and insulin resistance.

insulin resistance. Previous researches have shown
insulin resistance was significantly increased ate |
pregnancy compared with either control or early
pregnancy (Kirwanet al., 2002; Melczeret al., 2002). .
This difference may be related to differences ietaty In conclusion, t_he results .Of the st_udy .ShOW
o . maternal IL-10 level increases with further inceeds
composition, life style between western and eastern . . o .
societies (Clapp, 2006; Sivabaleral., 2008), variability gestational age. There is no significant correfatio
between insuli'n ass'ays in di.f'ferent ' experimentapetween IL-10 level with MAP and insulin resistance
researches, differences in the population studied a
sampling time during pregnancy (Manigal., 2008).
Cytokine proteins are soluble proteins that
involved in the inflammation and many other proesss
These proteins classifies based on their T-cedigaas T .
Th1 or Th2. There are reports demonstrated that i characteristics of normal delivery at term. Acta
normal pregnant women circulating Th2 cell-derived ~ OPStet. Gynecol. Scand., 76: 55-60. PMID: 9033245

cytokines increased and Thl cell derived cytokined'ssal, H.S., M. Fath-Allah and A. Elsherbiny, 2007.
decreased (Saitd al., 1999). Serum leptin and adiponectin in obese diabetic and

The results of present study are in consisterit wit non-diabetic. J. Med. Sci., 7: 865-869.
previous similar study that found an increase ifl@.  Caja, S., I. Martinez, M. Abelenda and M. Puer@Q%
level in pregnant compared nonpregnant subjects Resistin expression and plasma concentration peak
(Holmeset al., 2003), but our study showed a significant ~ at different times during pregnancy in rats. J.
correlation between serum IL-10 concentration and  Endocrinol., 185: 551-559. PMID: 15930181
gestational age. Maternal serum IL-10 increasedh wit Clapp, J.F., 2006. Effects of diet and exerciséenlin
further increase in pregnancy period. It has beditated resistance during pregnancy. Metab Syndr. Relat.
that 1-10 has a role in regulating placental depeient Disord., 4: 84-90. PMID: 18370754
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