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Relation between hepatic lipase promoter-514C/T polymorphism and coronary heart disease

LI Xiao-li, ZHANG Peng, GAO Feng, DU Ri-ying// Department of Cardiology, Affiliated Hospital of Yanan University, Yanan, Shaanxi, 716000, China

Abstract: Objective: To explore the relation between hepatic lipase (HL) promoter-514C/T polymorphism and coronary heart disease (CHD) in population of this district. Methods: Polymerase chain reaction - restriction fragment length polymorphism (PCR-RFLP) was used to measure HL promoter-514C/T genotypes in 199 CHD patients (CHD group) and 146 non-CHD patients (non-CHD group) in order to explore its influence on blood lipids and apolipoprotein. Results: In male group, there was significant difference in distribution of HL promoter-514C/T genotype between CHD group and non-CHD group (χ2=15.851，P=0.015); but there was no significant difference in female group (χ2=0.249，P=0.969); Compared with LIPC-514-C/T CC male inpatients, there was significant increase in level of high density lipoprotein cholesterol [(34.6±8.9)mg/dl vs. (38.9±10.2)mg/dl, P=0.02] in CT/TT male inpatients. Conclusion: Hepatic lipase promoter-514C/T polymorphism has certain influence on levels of blood lipids in patients with coronary heart disease. 
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摘要: 目的: 探讨本地区人群肝脂酶(HL)启动子-514C/T多态性与冠心病的关系。方法: 采用聚合酶链反应限制性片段长度多态性（PCR-RELP）技术检测了冠心病组（199例）和非冠心病组（146例）HL启动子-514C/T基因型，探讨了其对血脂、载脂蛋白的影响。结果：男性冠心病组与非冠心病组间HL启动子-514C/T基因型分布有明显差异（χ2=15.851，P=0.015），而女性无明显差异(χ2=0.249，P=0.969)；具有LIPC-514C/T  TC/TT基因男性患者的HDL-C水平明显高于CC组[(38.9±10.2) mg/dl比(34.6±8.9) mg/dl，P=0.02]。结论: 在冠心病患者中，HL启动子-514C/T多态性对血脂水平有一定影响。
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Human hepatic lipase (HL) is a key enzyme involved in lipoprotein metabolism and synthesized by hepatic parenchymal cells, who participates in metabolism of high density lipoprotein (HDL) in reverse cholesterol transportation. Research indicated that HL was closely related with development of hyperlipidemia and coronary heart disease (CHD). HL gene promoter is diverse, the most frequent four kinds were -250G/A, -710T/C, -514C/T and -763A/G. The present study used polymerase chain reaction - restriction fragment length polymorphism (PCR-RFLP) to detect polymorphism of HL promoter-514C/T, explored its relation with CHD and provided evidence for early diagnosis, prevention and treatment of CHD. 

1  Subjects

A total of 199 CHD patients (CHD group), who admitted in department of cardiology of affiliated hospital of Yanan University from Feb 2012 to Dec 2012, were enrolled. CHD diagnostic standard was coronary stenosis ≥50% proved by coronary angiography or definite history of myocardial infarction. There were 158 males and 41 females with age 38~78 (53.5±11.0) years in CHD group. There were 146 cases in non-CHD group, including 87 males and 59 females with age 36~75 (54.1±10.2) years. 

2  Main instruments and reagents

American Abbott AEROSET automatic biochemical analyzer, UVI automatic gel imaging analysis system, type Hema480 percutaneous coronary intervention (PCI) amplification instrument. TaqDNA polymerase, dNTPs and primer were bought from Shanghai Biological Engineering Company. NIaIII endonuclease was bought from New England Biolads Company. 

3. Methods

3.1 Collection of sample

After fasting for 12h, 5ml venous blood was taken on the second morning after admission in all subjects. Heparin was added into 2ml blood, placed in -80℃ for DNA extraction. Another 3ml venous blood was centrifuged to get serum prepared for measurement of blood lipids. 
3.2 Measurements of blood lipids

AEROSET automatic biochemical analyzer was used to measure following serum indexes: total cholesterol (TC) and triglyceride (TG) were measured by enzyme method. HDL-cholesterol (HDL-C) and low density lipoprotein cholesterol (LDL-C) were measured by homogeneous method. Apo AI and Apo B100 were measured by immune turbidimetry. 

3.3 Analysis of HL-514C/T polymorphism

    Improved NaI method was used to extract genome DNA. PCR-RFLP was used to analyze HL promoter-514C/T polymorphism. Primer was designed according to reference [1]: Upstream primer 5’-GGATCACCTCTCAATGGGTC-3’, downstream primer 5’-ACCTGGTTTCAGGCTTTGTC -3’. Total volume of the whole PCR system was 50μl, including 250μmol/L dNTPs, 0.5μmol/L primer, 0.3μg template DNA, 10×Buffer, 0.25μmol/L Mg2+ and 2U Taq enzyme. Circulating condition was pre-denaturation at 96℃ for 5min, denaturation at 95℃ for 45s, renaturation at 60℃ for 1min, extending at 72℃ for 1min, after 36 cycles, extending for 5min at 72℃. Then the 1% agarose gel electrophoresis was performed for specimen, stained by EB and PCR products were observed under ultraviolet. A total of 10μl PCR products, 10×BSA 2μl, 10×restrictive digestion buffer 2μl, restrictive endonuclease NIaIII 2μl (5U) were put together, cultured in water bath at 37℃ for cutting enzyme 3h. The result was observed by 3% agarose gel electrophoresis

3.4 Statistical analysis

SPSS 18.0 software was used to perform statistical analysis. Measurement data were expressed as mean ± standard deviation (
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) and its comparison was performed using t test. Gene frequency was calculated by gene counting method. Gene frequency was confirmed to be accorded with Handy-Weinberg balance. Comparison of levels of TC, TG, HDL-C, LDL-C, Apo AI and Apo B100 between two groups was performed using One-Way ANOVA analysis. Numeration data, such as genotype distribution, were expressed as percentage and its comparison was performed using chi-square test. P<0.05 was regard as possessing significant difference. 
4  Results 

4.1 Electrophoresis results of HL gene promoter-514C/T genotype

NIaIII restrictive endonuclease was used to cut 319bp PCR amplification products. There were three results, namely three genotypes (CC, CT and TT) of HL gene promoter-514C/T polymorphism. Genotype CC was not digested by endonuclease and displayed at 319bp strap by electrophoresis; genotype CT was cut into 319bp, 253bp and 66bp straps and TT was cut into 253bp and 66bp straps. 

4.2 Relation between HL promoter-514C/T genotype and CHD

In female group, there was no significant difference in distribution of HL promoter-514C/T genotype between CHD group and non-CHD group (P>0.05). In male group, there was significant difference in distribution of HL promoter-514C/T genotype between CHD group and non-CHD group (P <0.05). They were shown in table 1. 

Table 1  Distribution of HL promoter-514C/T genotypes
	          n
	CC（%）
	CT（%）
	TT（%）
	Total
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	P

	Female
	
	
	
	
	
	

	Non-CHD group  59
	43（72.9）
	16（27.1）
	0
	   
	
	

	CHD group      41
Number of diseased coronary vessels     
	
	
	
	
	
	

	1
	11（26.8）
	4（9.8）
	1（2.4）
	
	
	

	2
	9（22.0）
	   4（9.8）
	0
	
	
	

	3
	8（19.5）
	 4（9.8）
	0
	
	
	

	Total

Male
	28（68.3）
	  12（29.3）
	1（2..4）
	100    
	0.249     0.969   

  
	

	Non-CHD group  87  
	55（63.2）
	25（29.8）
	7（8.3）
	
	
	

	CHD group     158
Number of diseased coronary vessels  
	
	
	
	
	
	

	      1
	       27（17.1）
	     21（13.3）
	1（0.6）
	
	
	

	      2
	       35（22.2）
	    15（9.5）
	5（3.2）
	
	
	

	      3
	       34（21.5）
	    14（8.9）
	6（3.8）
	
	
	

	Total
	      96（60.8）
	     50（31.7）
	12（12.7）
	245
	 15.851
	0.015


HL: Hepatic lipase, CHD: Coronary heart disease. Similarly hereinafter. 

4.3  Influence of HL promoter-514C/T polymorphism on blood lipid spectrum

    According to HL promoter-514C/T genotypes, patients were divided into HL promoter-514C/T CC group（CC group） and CT/TT group. There were no significant difference in age, body mass index (BMI), levels of TC, TG, LDL-C, Apo AI and Apo B100 between two groups (P＞0.05 all). The HDL-C level of CT/TT group was significantly higher than that of CC group (P<0.05) and they were shown in table 2. In male inpatients, HDL-C level in CT/TT group was significantly higher than that of CC group (P<0.05). They were shown in table 3. 

Table 2 Influence of HL promoter-514C/T polymorphism on blood lipid spectrum (
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	Index
	CC group（n=222)
	CT/TT group (n=120)
	P

	Age (years)
	53.2±10.8
	54.9±10.0
	0.28

	BMI (kg/m2)
	28.0±3.9
	27.1±3.5
	0.54

	Apo AI（mg/dl）
	123.4±18.5
	124.5±20.4
	0.85

	Apo B100 （mg/dl）
	102.8±24.9
	102.4±10.1
	0.86

	TC（mg/dl）
	173.2±38.5
	178.5±46.2
	0.48

	TG（mg/dl）
	195.8±100.6
	180.8±98.5
	0.68

	HDL-C（mg/dl）
	36.2±8.9
	39.8±12.0
	0.02

	LDL-C（mg/dl）
	95.2±35.2
	96.8±35.8
	0.72


BMI: Body mass index, TC: Total cholesterol, TG: Triglyceride, HDL-C: High density lipoprotein cholesterol, LDL-C: Low density lipoprotein cholesterol. Similarly hereinafter. 
Table 3  Comparison of HDL-C level among patients with different HL promoter-514C/T genotypes and genders (
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	HL promoter -514C/T
	n
	HDL-C（mg/dl）
	P

	Male
	CC
	151
	34.6±8.9
	0.01

	
	CT+TT
	94
	38.9±10.2
	

	Female
	CC
	71
	39.6±10.0
	0.55

	
	CT+TT
	29
	41.3±16.6
	

	Total
	CC
	222
	36.3±8.9
	0.02

	
	CT+TT
	123
	39.6±9.2
	


5  Discussion
Human HL is synthesized by hepatic parenchymal cells and it’s one of the important key enzymes during lipoprotein metabolism. It acts on development of cardiovascular diseases through lipase activity and independent ligand-binding function, and is closely correlated with occurrence of CHD and cerebral infarction etc. In recent years, hepatic lipase gene (LIPC) study has become a hotspot, and it’s found that its gene polymorphism is related to many diseases. LIPC-514C/T polymorphism is caused by upstream No.514 base mutation (C→T) of LIPC transcription start point, which produces restriction enzyme cutting site of restrictive endonuclease NIaIII. Now there’s definite evidence [2] proving that single nucleotide gene polymorphism in HL promoter area can affect levels of lipids and lipid metabolism, it’s significantly correlated with levels of TG, HDL-C and LDL-C, and correlated with diabetes mellitus, atherosclerosis and CHD etc. The present study found that there was significant difference in distribution of HL promoter-514C/T genotype between CHD group and non-CHD group in male patients, while there’s no significant difference in female patients. 
Results of domestic and foreign researches on HL gene promoter-514C/T polymorphism are rather different. Ji J et al [3] found that T allele was related with decreased HL activity and it can affect lipoprotein metabolism, mainly presented as concentrations of HDL, type A LDL and Apo AI increased in patients with TT genotype. Dugi KA et al [4] performed coronary angiography in 173 CHD patients and 40 healthy controls in Germany and found that T allele was related with lesion range, which can be used for evaluating CHD risk. But there’s also research not supporting that LIPC-514C/T polymorphism is related with lipoprotein metabolism. In a Canadian research [5], no correlation was found between HL gene promoter-514C/T polymorphism and HDL-C level or Apo AI level. Results of our study indicated that HDL-C level in CT/TT genotype group was significantly higher than that of CC genotype group in Chinese population, which may be caused by differences among different countries, nationalities, races and living habits. The present study further found that HDL-C level in male TC/TT group was significantly higher than that of male CC group, which may be related with influence of sex steroid hormones [6]. 

HL gene promoter-514C/T polymorphism may not be the only genetic factor of HL activity, which leads to difference of research conclusions. It still needs researches on multiple different HL gene polymorphism sites in order to reveal relationship between HL gene polymorphism and CHD and provide new evidence for prevention and treatment of CHD in the future. 
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