Interleukin -6 Gene polymorphism and its relation to spontaneous preterm labour
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ABSTRACT

Objective:To determine a possible relationship between IL-6 promoter -174 polymorphism and spontaneous preterm birth between 28 and 37 weeks of gestationamong Egyptian women.
Methods:Case control study including 180 pregnant women between 28 and 36+6 weeks, divided into study group included 60 patients with established preterm labour, and another 120 pregnant women with no symptoms or signs of preterm labour represented the control group. Venous blood samples were taken for DNA extraction using QIAamp DNA Blood Mini Kit (Qiagen). IL-6 promoter polymorphism status was determined using certain primers and probes.
Results: This study revealed thatprimigravida with G/G variant had the highest risk for spontaneous preterm labor followed by multigravida with G/G variant then the primigravida with G/C variant, with the multigravida showing the G/C variant had the least risk.
Conclusion: There is a possible risk of spontaneous preterm labor with the G/G and G/C variant in the -174 position on the IL-6 gene.
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BACKGROUND

Preterm birth is the leading cause of neonatal morality and a substantial portion of all birth related morbidity. Preterm delivery accounts for 56% of neonatal deaths and 50% of neurological disability in childhood. Prematurity rates have not changed in recent decades. (1).The incidence of preterm delivery varies between 5% and 11% (2).
A preterm delivery as defined by the world health organization is one that occurs at less than 37 and more than 20 weeks gestational age. In spite of the advances in obstetric care, the rate of prematurity has not decreased over the past 40 years. (3).

With the dramatic advances in molecular genetics in the past decade, have led to increasing speculation that variations in the maternal immune response (mediated by genetic variation in the inflammatory response) might be integrally involved in the pathophysiology of spontaneous preterm labor and preterm birth. (4).Many single nucleotide polymorphisms (SNPs) associated with spontaneous preterm labor and preterm birth are the polymorphisms at the IL-1β Exon 5 + 3954, and TNF-α-308 Loci and IL-6 polymorphism. (5).

Interleukins are biologically active glycoproteins derived primarily from activated lymphocytes and macrophages. Tremendous insight into the biochemical and biological properties of interleukins has been gained with advances in recombinant DNA technology, protein purification, and cell culture techniques (6).Interleukin-6, also called B-cell stimulating factor 2, Tcell activation factor, beta, interferon, and hepatocytestimulating factor, is a 26 kD glycoprotein secreted by blood monocytes, activated T lymphocytes, tissue macrophages and fibroblasts. Macrophages
are the primary source of IL-6 ( 7 ).It is a critical cytokine in the cascade of host response to infection. IL-6 activates the acute phase response, stimulates T lymphocytes, induces thenterminal differentiation of B lymphocytes, and induces C-reactive protein production.(8 ).In the setting of intrauterine infection and preterm labor, the amniotic fluid concentration of IL-6 is increased in excess of that of other proinflammatory products.( 9).Increases in IL-6 concentration are seen in maternal serum, cervix, andamniotic fluid in preterm labor(10) .

Polymorphisms have been described for many human cytokine genes.( 11), (12)These polymorphisms represent normal allelic variation, frequently within the regulatoryregion of cytokine genes. Specific polymorphisms are associated with increased susceptibility to certain infectious diseases and increased severity of autoimmune disease. (13).Production of IL-6 is associated with polymorphism in the promoter region of IL-6 (at position _174) on chromosome 7 . The substitution of cytosine (C) for guanine (G) at this position is responsible for a decrease in promoter activity. The individual with guanine at both positions (homozygous G/G) or one position (heterozygous G/C) displays normal production of IL-6. Those individuals who are homozygous C/C displaylower production of IL-6(14).


MATERIALS AND METHODS:
In this case control study, 180 patients were enrolled, recruited from antenatal care clinic and casualty unit of Obstetrics and Gynaecology department, Kasr El Eini hospital, Cairo University, and antenatal clinic of Reproductive Health  and Family Planning department, Medical Research Unit, National Research Centre, Cairo, from October 2011 to May 2012. Informed consents of all participants were taken. The Ethical Committee of the National research Centre also endorsed its approval for the study. All patients were pregnant between 28-36+6 weeks.

Patientswere divided into two groups.Group A ( study group), included 60 pregnant women With evidence of preterm labor confirmed by regular uterine contractions(3-5 contractions/10minutes each is lasted for 45-60 seconds)  increasing strength, frequency and duration associated withcervical changes (cervical dilation >3cm).Contractions were monitored usingcontinuous CTG.Group B represented the controls and included 120 patients with no symptoms or signs of preterm labour . All cases were subjected to full history taking. General, abdominal and vaginal examinations were done. Examination by sterile speculum was done prior to digital vaginal examination to rule out rupture of membranes and high vaginal swabs were taken. 2D ultrasound was performed for fetal biometry, placental localization and detection of possible gross fetal anomalies. Urine samples were taken for analysis. Venous blood samples were taken for DNA extraction using QIAamp DNA Blood Mini Kit (Qiagen) according to the manufacturer’s “Blood and Body Fluid Spin Protocol”.Real time PCR was used to determine  IL-6 promoter polymorphism status using the following primers and probes; 5'- GACGACCTAAGCTGCACTTTTC ,                
 5'- GGGCTGAT-TGGAAACCTTATTAAGATTG-3', 5'- CTTTAGCAT(C) GCAAGAC-3', 5'- CTTTAGCAT(G) GCAAGAC-3' . 
Statistical analysis:
Data was analysed using IBM SPSS Advanced Statistics version 20.0. Numerical data were expressed as mean and standard deviation or median and range as appropriate. Qualitative data were expressed as frequency and percentage. Chi-square test (Fisher’s exact test) was used to examine the relation between qualitative variables. For quantitative data, comparison between two groups was done using independent sample t-test or Mann-Whitney test. Pearson product-moment was used to estimate correlation between numerical variables. P value < 0.05 was considered significant.



RESULTS:
In our study, we compared interleukin-6 gene polymorphism between control and study groups.Among 60 cases represented the study group there were 40 cases( 66.7%) with CC variant, 16 cases(26.7%) with GC variant and  4 cases (6.7%) with GG variant.On the other hand, within the control group(120 cases)we found 104 cases (86.7%) showed CC variant and 16 cases(13.3%) with GC variant, while no cases showed a GG variant. The comparison showed a statistically significant difference (P < 0.05) (Table 1).
Table 1: Comparison between Cases and Control as regard interleukin-6 gene polymorphism
	

	
	Groups
	Total

	
	Control
	Cases
	

	IL6_Gn_P
	C/C
	Count
	104
	40
	144

	
	
	% within Groups
	86.7%
	66.7%
	80.0%

	
	G/C
	Count
	16
	16
	32

	
	
	% within Groups
	13.3%
	26.7%
	17.8%

	
	G/G
	Count
	0
	4
	4

	
	
	% within Groups
	.0%
	6.7%
	2.2%

	Total
	Count
	120
	60
	180

	
	% within Groups
	100.0%
	100.0%
	100.0%



When studying the groups according to gravidity, our results revealed that within the 84 primigravidas, 60 cases(71.4 %),21 cases (25%) and 3 cases(3.6%) showed CC, GC and GG variants, respectively. While on the comparing the muligravida group(96 cases) we found 84 cases (87.5), 11 cases (11.5), and 1 case (1%)showed CC, GC and GG variants, respectively. The comparison did not show a statistically significant difference (P> 0.05) (Table 2).


Table 2: Comparison between Cases and Control as regard interleukin-6 gene polymorphism and gravidity
	

	

	Gravidity
	Total

	
	Multigravida
	Primigravida
	

	IL6_Gn_P
	C/C
	Count
	84
	60
	144

	
	
	% within Gravidity
	87.5%
	71.4%
	80.0%

	
	G/C
	Count
	11
	21
	32

	
	
	% within Gravidity
	11.5%
	25.0%
	17.8%

	
	G/G
	Count
	1
	3
	4

	
	
	% within Gravidity
	1.0%
	3.6%
	2.2%

	Total
	Count
	96
	84
	180

	
	% within Gravidity
	100.0%
	100.0%
	100.0%


Hardy-Weinberg Model :
	Genotype
	Observed
	Expected
	Difference
	X^2
	P
	Significance

	CC
	40
	38.40
	-1.60
	
	
	

	CG
	16
	19.20
	3.20
	
	
	

	GG
	4
	2.40
	-1.60
	
	
	

	
	
	
	
	1.67
	˃0.05
	NS


Z test for comparison between 2 proportions
	Item
	Groups
	total
	Percentage%
	N
	Z
	P
	Significance

	C
	control
	240
	93.33
	22
4
	
	
	

	
	cases
	112
	85.71
	4
	2.316
	˂0.01
	HS


OR (95 P CI) =0.43 (0.21-0.89) negative significant risk
	G
	control
	32
	50.00
	16
	
	
	

	
	cases
	40
	60.00
	24
	0.8485
	˃0.05
	NS


OR (95 P CI ) = 1.5 (0.59 -3.83 ) non risk
DISCUSSION:
IL-6 is a critical element of the host response to infection and genetic variation in its production may influence the nature and degree of inflammatory activity.
Genetic regulation of IL-6 production is known to influence human diseases, particularly those of an infectious or inflammatory nature. For example, genetic predisposition toward lower IL-6 production is associated with a lower frequency of acute rejection episodes in renal transplant patients (15).
We have done this study to establish the relationship between Il-6 promoter -174 polymorphism and spontaneous preterm birth between 28 and 37 weeks of gestation among Egyptian women.
According to our results, the G/G variant was only found in the studygroup (6.7%), while no cases the within the controls carried this variant.Hereby we concluded that pregnant women carrying this variant had high risk factor for spontaneous preterm labor.
On the other hand, the G/C variant was found in 26.7%of the cases and 13.3% of the controls. This means that pregnant women carrying this variant had nearly a double risk for spontaneous preterm labour.The percentage of pregnant women showed the C/C variant was 66.7% and 86.7% in the study and control groups, respectively. From this data, we could propose that the C/C variant is the protective gene variant of IL-6 for spontaneous preterm labor.
This came in accordance with the work done by (16)who did a previous study on African American and white women, which revealed that the IL-6 – 174 allelic variant C/C is significantly less frequent among women with spontaneous preterm birth less than 34 weeks.Therefore, they concluded women who carry the IL-6-174 C/C variant were less likely to have a preterm birth. 
[bookmark: _GoBack]From the data obtained from our results, we found that primigravida with G/G variant had the highest risk for spontaneous preterm labor followed by multigravida with G/G variant then the primigravida with G/C variant, with the multigravida showing the G/C variant had the least risk. There is a possible risk of spontaneous preterm labor with the G/G and G/C variant in the -174 position on the IL-6 gene.

CONCLUSION:
Our findings suggest that the genetic control of IL-6 production may have a role in aetiology of preterm labour. PCR for IL-6 polymorphism could be proposed as a predictor for preterm labour. Further research is needed to develop accurate tools for detection of preterm labour assist in the development of targeted treatments to alleviate this major public health problem.  
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