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摘要

本人此次來美國進修青光眼一年，收獲良多， 研究工作分兩個時期，第一階段從2003年12月至2004年3月，以臨床學習及研究為主：在門診病人中收集青光眼病人的臨床資料，探討這 種疾病的危險因子及比較此 種疾病的預後，目前青光眼為國人三大失明原因之一，四十歲以上的罹患率約為百分之一至百分之二；惟因大多數青光眼之患者無症狀，亦忽略定期尋求眼科醫師做眼睛的健康檢查，故往往患者至門診就診時，其視神經之損傷程度已不輕微，實已錯過治療之黃金時期，而導致失明的後果。第二個基礎科學的研究為基因多型性的研究，主要的目的在探討青光眼病人的IL-1基因的多型性表現，希望能找到控制青光眼的基因標記，及影響臨床表現、葯物反應及預後的基因標記.由於遺傳疾病發生率低，美國本土醫學中心的互相合作以完成患者的診斷，而台灣的遺傳學工作者，因為無法使用到這些資源，以致診斷治療上均落後國外很多，需立即設法解決這項困難。
正文

一、目的

本人此次來美國進修青光眼一年，收獲良多， 研究工作分兩個時期，第一階段從2003年12月至2004年3月，以臨床學習及研究為主：在門診病人中收集青光眼病人的臨床資料，探討這 種疾病的危險因子及比較此 種疾病的預後，目前青光眼為國人三大失明原因之一，四十歲以上的罹患率約為百分之一至百分之二；惟因大多數青光眼之患者無症狀，亦忽略定期尋求眼科醫師做眼睛的健康檢查，故往往患者至門診就診時，其視神經之損傷程度已不輕微，實已錯過治療之黃金時期，而導致失明的後果。第二個基礎科學的研究為基因多型性的研究，主要的目的在探討青光眼病人的IL-1基因的多型性表現，希望能找到控制青光眼的基因標記，及影響臨床表現、葯物反應及預後的基因標記。由於遺傳疾病發生率低，美國本土醫學中心的互相合作以完成患者的診斷，而台灣的遺傳學工作者，因為無法使用到這些資源，以致診斷治療上均落後國外很多，需立即設法解決這項困難。近幾年來青光眼診斷之儀器推陳出新，且治療藥物及手術日新月異，已使得青光眼病人能得到更為妥善的照顧。慢性開放性青光眼的及早預防、及早治療。 青光眼的治療，以交感神經等等自主神經阻斷藥物的發展，最近的重心多為Prostaglandin相關的藥物。 

二、過程
本院眼科雖已開設青光眼特別門診多年，然為提昇本院之服務品質，更希望學習歐美等先進國家在青光眼早期診斷與治療最新發展之知識，故至美國邁阿密眼科醫院(Bascom Palmer eye institute)觀摩學習，俾以獲取及進修更多西方眼科醫學知識，以期能更早期發現病人之青光眼癥兆，俾能早期治療，同時亦能降低社會成本。今年參與美國眼科醫學會年會，為展現台灣之醫療水準及臨床研究成果，並期待能對醫院眼科特色發展及院際聯盟有助益。
三、心得

這次並有機會至美國進修近視的治療方式及預防之道，發現良好的生活環境、低壓力的學習生活及密切地與醫師合作是美國近視率不高的原因，而各種治療近視的藥物、眼鏡、隱形眼鏡與手術方式也不斷地推陳出新：包括短、中、長效期的睫狀肌鬆弛劑（cycloplegic drugs）、控制度數的多焦鏡片（multifocal lens）、高透氧隱形眼鏡（rigid gas-permeable contact lens）、 雷射近視手術（excimer laser: PRK and LASIK）、人工水晶體植入術（IOL）多焦點人工水晶體及軟性可折疊式人工水晶體材質的改進、角膜環植入術（intra-corneal ring implantation）等等治療方式，其進步速度之快,令人幾乎跟不上腳步。 

四、建議

 遺傳疾病之診斷治療在近幾年有很大的進步，這次前往美國邁阿密醫學中心 進修，就是為了要瞭解國外一流醫學中心在這些方面的進展，以作為我們未來發展的參考。在這期間首先注意到的是他們在基因診斷工作上的嚴謹。除了自身的品質控制，臨床病理學會定期前往考核，其範圍包括執行者是否符合資格(其資格亦為學會所審定)，實驗室工作手冊、儀器，甚至包括是否有自我反省及研發的能力。除了基因診斷外，邁阿密醫學中心的遺傳疾病生化診斷也是全美甚至全世界的中心。他們開發新方法時，有一套非常嚴格的程序，以保證品質及可行性。
全世界的青光眼患者約有七千萬人，眼壓高而導致視神經退化及引發視野缺損，為青光眼診斷的主要條件之一。然而青光眼不單純只是因為眼壓的增高而引起。有一類的青光眼病患的眼壓與正常人相似，但視神經卻持續的退化，這類的青光眼稱為眼壓正常性青光眼。推測眼壓正常性青光眼致病機轉與免疫系統異常或視神經血流量不足有關。 關於眼壓正常性青光眼的致病因素目前尚不清楚，然而根據過去的研究有部分推論眼壓正常性青光眼是屬於自體免疫疾病，發現體內抗體對抗heat shock proteins(HSPs), rhodopsin, γ-enolase,  glutathione-S-transferase (GST), tumor necrosis factor-α,及 γ-synuclein 1 會導致視網膜ganglial 細胞退化及視神經病變，與眼壓正常性青光眼致病機轉有關，此乃眼壓正常性青光眼是屬於自體免疫疾病的證據。部份青光眼導因於基因的缺陷有關；例如：原發性青光眼與Myocilin 2，CTP1B1，PITX2，Trabecular meshwork inducible glucocorticoid response protein (TIGR)，GLC1A， optineurin 13基因突變有關。我們推論眼球受到stress(如眼壓上升及自由基等)，會啟動免疫機轉，使眼壓下降，若此保護失敗，則形成青光眼3。而Interleukin-1(IL-1)是發炎免疫反應過程的重要介質，可活化T細胞，會影響Prostagladin 合成及IL-2分泌。且IL-1及TNF-a均與視網膜ganglial 細胞死亡(apoptosos)過程有關，推論與青光眼致病機轉有關。IL-1有與兩種型式IL-1a及IL-1b，兩者功能接近，均作用在IL-1接受器上，與IL-1 receptor antagonist 競爭。IL-1(IL-1a,IL-1b,IL-1Ra) 基因位在第二對染色體 2q13-21的位置。雖然IL-1的分泌，受到很多因素的影響；我們推論眼壓正常性青光眼是屬於自體免疫疾病，且與基因的缺陷相關14,15。所以我們要探討IL-1基因突變與眼壓正常性青光眼的相關性。目前只有少數研究提到IL-1基因突變與原發性青光眼(POAG)有關4。然而IL-1基因的突變與眼壓正常性青光眼關係尚無任何報告提出。本研究的目的為篩檢眼壓正常性青光眼的中國人，其在IL-1基因突變的比例與相關性。本研究之完成將有助於日後我們作為臨床診斷的標記。
	主題類號／類名 
	J2／西醫 

	冊號 
	C09305228

	報告書名稱 
	赴美國邁阿密大學研究「青光眼診斷與基因治療」 

	出國人員 
	王俊元　主治醫師　行政院輔導會臺中榮民總醫院

	計畫主辦
機關 
	行政院輔導會臺中榮民總醫院 

	出國類別 
	研究

	出國地區 
	美國

	出國期間 
	民國 92年 12 月 16 日～民國 93 年 12月 15 日 

	報告日期 
	民國 93 年 12 月 27 日 

	關鍵詞 
	青光眼 

	報告書摘要 
	本人此次來美國進修青光眼一年，收獲良多， 研究工作分兩個時期，第一階段從2003年12月至2004年3月，以臨床學習及研究為主：在門診病人中收集青光眼病人的臨床資料，探討這 種疾病的危險因子及比較此 種疾病的預後，目前青光眼為國人三大失明原因之一，四十歲以上的罹患率約為百分之一至百分之二；惟因大多數青光眼之患者無症狀，亦忽略定期尋求眼科醫師做眼睛的健康檢查，故往往患者至門診就診時，其視神經之損傷程度已不輕微，實已錯過治療之黃金時期，而導致失明的後果。第二個基礎科學的研究為基因多型性的研究，主要的目的在探討青光眼病人的IL-1基因的多型性表現，希望能找到控制青光眼的基因標記，及影響臨床表現、葯物反應及預後的基因標記.由於遺傳疾病發生率低，美國本土醫學中心的互相合作以完成患者的診斷，而台灣的遺傳學工作者，因為無法使用到這些資源，以致診斷治療上均落後國外很多，需立即設法解決這項困難。 




Polymorphisms in the IL-1 Gene Cluster Associated with Reduced Risk for Primary Open Angle Glaucoma in Caucasians

*Chun-Yuan Wang1,4,, *Pamela J. Farthing-Nayak3, Joel S. Schuman2, R. Carla Aubourg2, Jeffrey S. Austin1, Donald L. Budenz1, Emily L. Ginsberg3, Michael B. Gorin2, Linda Merry3, Monica Polk1, Anna Venkatramen1, Lori M. Ventura1, Nan Wang3, Kurt R. Wollenberg3, M. Elizabeth Fini1
1Evelyn F. and William L. McKnight Vision Research Center, Bascom Palmer Eye Institute, University of Miami School of Medicine, Miami, Florida 33136, USA

2UPMC Eye Center, University of Pittsburgh School of Medicine, Pittsburgh, Pennsylvania 15213, USA

3New England Eye Center, Tufts University School of Medicine and the Tufts Center for Vision Research, Boston, Massachusetts 02111, USA

4Department of Ophthalmology, Taichung Veterans General Hospital, National Yang-Ming University, Taichung, Taiwan

*The first two authors contributed equally to this work
Corresponding Author: 

M. Elizabeth Fini, Ph.D.

Bascom Palmer Eye Institute

University of Miami School of Medicine

1638 NW 10th Ave. 

Miami, FL  33136 

Email:efini@med.miami.edu

Tel: 305-326-6046 

Fax: 305-547-3658

Abstract

Background: We reported that expression of the endothelial leukocyte-adhesion molecule (ELAM)-1 by TM cell is a diagnostic marker of glaucoma. ELAM-1 expression is controlled by activation of an IL-1 autocrine feedback loop. In our previous study, short term upregulated endogenous IL-1 was shown to protect TM cell against oxidative stress and lower IOP. In vitro test, IL-1α (-889 T) allele increase IL-1α protein level with respect to the IL-1α (-889C) allele; and two polymorphic IL-1β (-511T) and (+3953T) both have increased IL-1β secretion. We hypothesize that IL-1α and Il-1β variants, IL-1 α (-889T), IL-1 β (-511T) and IL-1 β (+3953T), which result in increased secretion of IL-1α and IL-1β, would reduce the risk of POAG.

Methods: We assessed genomic DNA from 147 with POAG and 136 normal people by polymerase chain reaction-based analysis. Logistic-regression methods were used to determine the potential effect of each genotype, allele and the interaction between them on the risk of glaucoma.

Results:  In Caucasian group, we identified a single nucleotide polymorphism, IL-1β (+3953C->T), that was a significant associated with protection from POAG. (Odds ratio 0.51, 95%CI 0.27-0.96, p=0.036). The allele frequency of IL-1 α (-889T) was higher in the normal control (39%) than in glaucoma group. (29%, p=0.04). The genotype or allele frequencies of IL-1 β (-511C/T) showed there are no difference between the POAG and the control .There were the same tendency in the joint group. 
Conclusion: IL-1β (+3953T) polymorphism may be a protective marker against from POAG. There was a trend for a lower POAG risk in homozygote TT of IL-1α (-889).   Targeted interventions to increase endogenous IL-1β secretion during stress could provide preventive and therapeutic strategies against POAG. 
Introduction

The glaucomas, characterized by cupping of the optic nerve head and irreversible loss of retinal ganglion cells, affect approximately 70 million people worldwide, and constitute the second largest cause of bilateral blindness in the world1.  Elevated intraocular pressure (IOP) due to a reduction in aqueous outflow facility is a major causal risk factor.  The main aqueous outflow pathway of the eye consists of a series of endothelial cell-lined channels in the angle of the anterior chamber: the trabecular meshwork (TM), Schlemm's canal, the collector channels, and the episcleral venous system.  In closed angle forms of glaucoma, elevated IOP is due to anatomic obstruction of this pathway2,5.  In contrast, reduced outflow facility and elevated IOP in the open angle glaucomas is thought to be due to blockage or malfunction at the cellular level2-7.  

One hypothesis holds that malfunction in the aqueous outflow pathways might be the result of accumulated oxidative damage arising from the environment, vascular disregulation, aging, and related stresses2. In support of this concept, we discovered a stress response specific to the eye’s aqueous outflow pathway that provides the first known diagnostic indicator of disease. The response is specifically activated in the TM cell, controlled by an Interleukin-1 (IL-1) autocrine feedback loop through transcription factor NF-kappaB. Activation of this pathway stimulates expression of the genes for ELAM-1 and the inflammatory cytokines IL-1alpha, IL-1beta, and IL-6. 
Chronic sublethal injury due to cellular stress is a common theme in diverse diseases including atherosclerosis, glomerulonephritis, and pulmonary fibrosis8-9.   The stress response typically confers protection to the surviving tissue13-14.  Autocrine IL-1 has been associated with replicative senescence in cultured fibroblasts35, and treatment with exogenous IL-1 extends the replicative lifespan of cultured endothelial cells26. In addition, activity of NF-kappaB prevents cells from undergoing apoptosis in response to stressful stimuli, by controlling expression of genes encoding anti-apoptotic proteins27. We showed that activation of the Il-1-regulated stress response in normal TM cells inhibits the apoptotic response to oxidative stress and that endogenous activity in TM cells taken from glaucomatous eyes is also protective.  IL-1 production may also serve a compensatory function to lower IOP as perfusion of anterior segments in culture with IL-1 increases outflow facility. Ultimately however, the cellular response to stress is damaging to tissues when continued on a chronic basis, becoming the disease entity itself. 

Genes coding for IL-1alpha and IL-1beta are located within the IL-1 gene cluster at chromosomal locus 2q13.18  Several polymorphic variants of these genes have been associated with a variety of human diseases.19  Polymorphism of IL-1alpha and IL-1beta genes contribute to observed differences in levels of lipopolysaccaride-induced IL-1alpha and IL-1beta protein secretion.  Two polymorphic variants, IL-1beta (-511T) and IL-1beta (+3953T), both cause increased IL-1beta secretion4-6, 17. Homozygosity for the IL-1beta (+3953) allele T was associated with a fourfold increase in the production of IL-1beta when compared to those homozygous for allele C4. In the IL-1alpha gene, the-889 T allele increased the IL-1alpha protein level with respect to the -889C allele7. 
Genetic data show that the incidence of POAG in first-degree relatives of affected individuals is 7-10 times higher than the general population. At one end of the spectrum are classic Mendelian inheritance patterns, and family studies have mapped disease-causing mutations to a number of different loci (Pacella et al, 1999; Shimizu et al, 2000; Wiggs et al, 1994; Wirtz et al, 1997). Yet POAG is a common form of glaucoma, but individuals with Mendelian inheritance patterns is rare. Susceptibility to POAG is likely to be a complex trait involving multiple genes, modified by other factors such as environment, nutritional status, or aging (Wiggs, 1995). Genetic factors may also cause earlier disease onset (Craig & Mackey, 1999). 

The aim of the present study was to investigate the role of certain polymorphic variants of genes of the IL-1 gene cluster in susceptibility to primary open angle glaucoma. For this purpose we analyzed polymorphisms in the genes for IL-1alpha (-889), IL-1beta (-511) and IL-1beta (+3953), in a sample of x patients and x healthy controls. We hypothesized that the IL-1alpha and Il-1beta variants which result in increased secretion of Il-1alpha and IL-1beta, would reduce the risk for developing POAG.

MATERIALS AND METHODS 

Study design 
In a case-control study design, genotypes of SNP within IL-1 genes were compared between patients with POAG and healthy unrelated blood donors. 147 patients with POAG and 136 controls without glaucoma were recruited at the outpatient glaucoma clinic of the Bascom Palmer Eye Institute and New England Eye Center. The definition for POAG include characterstic arcuate, Bjerrum, Seidel and/or paracentral scotoma and/or nasal step on Humphery 24-2 or FDP, and corresponding cupping of optic nerve heads and/or nerve fiber layer defect on stereo biomicroscopy. The control subjects had no history or evidence of glaucoma, normal Humphrey 24-2 or FDP, IOP 21 mmHg or lower, and normal appearing optic nerve heads. All participants received comprehensive ophthalmologic examinations including visual acuity testing with refraction, IOP measurement, Humphery 24-2 or FDP, slit lamp examination, dilated slit lamp stereo biomicroscpoy, and 2 ml of peripheral blood sample was collected from each. Comprehensive ophthalmologic history and longitudinal follow up data were available for each individual. 

 DNA Preparation and Genotyping
Venous blood samples were collected, and genomic DNA was isolated from peripheral blood using the Quiagen QiaAmp Blood mini kit. IL-1 α (-889 C/T), IL- β (-511 C/T), and IL-1β (+3953 C/T) polymorphisms were detected. (Table 1) For restriction enzyme digestion, the PCR product was incubated at the temperature with optimal activity of the enzyme for 3 hours. The polymorphism was visualized by separating the DNA in a 1.5% aragose gel or 6% polyacrylamide gel with ethidium bromide.

Statistical analysis

The observed allelic frequencies in the POAG cases and controls were for Hardy- Weinberg equilibrium (HWE) .The [image: image1.png]


2  test or Fisher’s exact test (when the expected number of cases < 5) was used to compare genotype and allele frequencies between the CI and control populations. Odds ratios were calculated with 95% confidence intervals. Multiple logistic regression analysis was used to determine independent risk factors for CI. All statistical analyses were performed using SPSS v9.00 (SPSS Inc.) statistical analysis software. A P-value less than 0.05 was considered statistically significant. Odds ratios were adjusted for age. 
Table 1. Primer sequence, PCR condition and enzyme for the IL-1α (-889), 
               IL-1β (-511), and IL-1β( +3953)

	Polymorphism
	Primer sequence
	Annealing Tm

C
	Enzyme
	PCR product

bp

	Il-1α (-889)
	F5’-GCATGCCATCACACCTAGTT-3’
	58
	Nco1
	C:194

	
	R5’-TTACATATGAGCCTTCCATG-3’
	
	37’C/2hrs
	T:178,16

	IL1β (-511)
	F5’-TGGCATTGATCTGGTTCATC-3’
	60
	Bsu36I,
	C:304

	
	R5’-GTTTAGGAATCTTCCCACTT-3’
	
	37’C /2 hrs
	T:190,114

	IL1β (+3953)
	F5’-GTTGTCATCAGACTTTGACC-3’
	60
	TaqI,
	C:135,114

	
	R5’-TTCAGTTCATATGGACCAGA-3’
	
	65’C / 2 hrs
	T:249


Results

Characteristics of the subjects

In our study, 147 patients with POAG and 136 normal controls were enrolled. The characteristic of the subjects were showed on Table 2. Allele frequency in both controls and patients was in Hardy-Weinberg equilibrium. The polymorphism may be population specific. We stratified the races and especially focus on Caucasian group, because the number of the other racial groups is small.

Table 2. Characteristics of the patients and controls.

	
	Glaucoma
	Control

	Race 
	(n=147) 
	(n=136) 

	White Caucasian
	101
	111

	Africa American
	29
	20

	Hispanic
	9
	1

	Asian
	8
	4

	Mean age (y/o)
	72±26
	57±14

	Sex (M/F)
	77/70
	65/71


Caucasian Population

Allele IL-1 α (-889T) frequency is higher in normal control and a trend for  decreased risk POAG

There was a significant increase in T allele frequency in control group than in POAG group (39% vs 29%, p=0.04).   The genotype frequency of TT was borderline increased in normal control than in POAG group (15% vs 7%, p=0.06) (Table 3), and there was a trend for a decreased risk of POAG. The allele carriage frequency was no difference between POAG and control group (Data were not shown).

IL-1 β (-511) polymorphism does not show any effect on POAG

The genotype or allele frequencies of IL-1 β (-511C/T) showed no difference between the POAG and the control could be observed .  
IL-1 β (+3953T) protect against POAG

The allele frequency of IL-1 β (+3953T) was higher in normal Caucasian controls (27%) than in POAG patients (17%, p=0.02). The genotype frequency showed that the odds ratio of developing POAG was 84% lower in those with TT genotype than in those with CC genotype (p=0.03) (table 2). The allele frequency of IL-1 α (-889T) was higher in the  normal control (39%) than in glaucoma group.(29%, p=0.04).
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I, B polymorphistns in POAG and normal controls in Caucasian population
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T 53 (29%) 66 (39%) 065 (0.43.0.97) 0.04
c 143 71%) 136 (51%)
L1 (511)
T 123 (B1%) 145 (B5%) 083 (0.56.1.22) 025
c 79 (39%) 77 (25%)
IL-1 p (+3953)
T 35 (17%) 59 (27%) 059 (0.36,0.92) 0.02
c 167 (83%) 163 73%)
3.Allele carriage frequency
IL-1 b (+3953)
TTHCT 33 (33%) 51 46%) 051 (0.27.0.9) 0.036
[ 66 (67%) 60 (54%)

*means age-adusted



Genotype combinations show no effect on POAG

Based on our results, a decreased risk of POAG in homozygote TT for IL-1 β (+3953) polymorphism. Homozygote TT of IL-1 α (-889) was trend for a decrease risk of POAG.. We combined the genotype TT (IL-1 α -889) and TT (IL-1 β +3953) and examined their effect on POAG. While the genotype combination, TTTT, was more common in control group and not present in POAG group.(15% vs 0%).

Joint population

IL-1 β (+3953) is also shown a protective marker against POAG

 Joint analysis of the all populations confirmed the protective effect of the IL-1 β (+3953T) polymorphism.(OR 0.53(0.284,0.892), p=0.019) (Table 4) There was no association between IL-1β (-511) and POAG in joint population.(data were not shown)

Homozygote TT of IL-1α (-889) with non-significant trend for a decreased risk for POAG   

A trend for a lower POAG risk in homozygote TT of IL-1α (-889) was also shown. (OR=0.43(0.18,1.07), p=0.07). But the allele frequency of IL-1 α (-889) was no difference between POAG group and normal controls. 
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I, B polymorphistns in POAG and normal controls in joint population

POAG (%) Control (%) Adjusted Odds Ratio® P
(=147) (=135)

1.Genotype frequency

L1 (839
cc 62(42%) 54(40%) 1 NA
cT 73(50%) 53(43%) 0.83(0.43,1 63) 071
™ 12(6%) 23(17%) 0.4300.18,1.07) 007

IL-1 p (+3953)
cc 10672%) 84(52%) 1 NA
cT 36(26%) 24032%) 057(0.31,1.03) 006
™ 3%) 66%) 0.13(0.025,066) 0.014

2.Allele Frequency

L1 (839)
T 97(33%) 105(39%) 0.78(0.56.1.11) 019
c 197(67%) 167(62%)

IL-1 p (+3953)
T 35(17%) 53(27%) 0.55(0.36.0.92) 0.03
c 167(83%) 183(73%)

3.Allele carriage frequency

IL-1 b (+3953)
TTHCT 108%) 52(38%) 0.5(0.284,0.892) 0.019
[ 106(72%) 84(62%)

*means age-adusted




Discussion
1. The association of SNPs of IL-1 α and IL-1 β genes in patients with POAG has been investigated in this study. In IL-1 β (+3953) polymorphism, the frequencies of  TT genotype and T allele were higher in normal controls. A protective effect for POAG was observed in carriers of T allele. In vitro test, IL-1 β (+3953T) polymorphism will increase IL-1 β secretion.  We identified genetic variants (+3953T) of the IL-1 β represent a protective factor against POAG.  
2. The frequency of IL-1 α (-889T) was higher in normal control. Although there were no significant protective effect of IL-1 α (-889T), homozygote TT of IL-1α (-889) showed a trend for decreased risk of POAG. 
3. Stress response hypothesis  

Our previous study identified endothelial leukocyte adhesion (ELAM-1) as a   marker of glaucoma in TM cell. Activation of the TM-specific stress response occurs as a result of insult to the cells generated by oxidative damage, elevated intraocular pressure, or other stress agent. 

4. Our results indicated that increased IL-1 β production is associated with protection against POAG. The IL-1 β +3953C->T polymorphism could be protective in at least three ways  (figure 1) to lower IOP. First, IL-1 has been reported to increase outflow, perhaps through its ability stimulate expression of matrix metalloproteinase (MMP), enzymes that catalyze tissue remodeling and reduce extracellular resistance8,9,10,11. Second, IL-1 could also have direct effects on the TM, for example, stimulating phagocytotic activity. IL-1 induces expression of ELAM-1, this could alter outflow by changing cell shape12,13. Third, IL-1 may induces NO synthesis and relax ciliary muscle tone15. 

  Figure 1: Proposed mechanism of the protective effect of the IL-1β (+3953 C->T) polymorphism against POAG.
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5. Although the endogenous IL-1 secretion of the tissue response to stress may be protective in the short run, if continued on a chronic basis it has the potential to be disease entity itself, a lesson already learn for vascular disease. So we believe the strength of the stress response is depend on the amount of newly IL synthesis and secretion. As our previous report, IL-1 secretion during stress was significant increased in normal TM cells than in glaucomatous TM cells. Our results supported our hypothesis, IL-1 β (+3953T) will increase IL-1 β secretion in TM cell. The IL-1 β (+3953T) allele frequency was higher in normal controls.    Our data suggest that Il-1 β gene polymorphism is responsible for POAG, suggesting a protective role of IL-1 in the pathogenesis of POAG.

6. Lin et al investigated the same polymorphism in Chinese population of 60 glaucoma patients14. They showed IL-1 β (+3953T) maybe a risk factor for POAG in Chinese population. The conflicting data could be due to confounding factors such as ethnic variation16, inadequate sample size, patient selection and disagreement in classification criteria for cases and controls. Therefore, a sample size of 58 subjects is required to have more sufficient power to detect for this association. 
7. In summary, in this study on polymorphism in the IL-1 α, IL-1 β genes in relation to POAG risk, we could detect a significantly decreased risk for POAG in the carriers of the variant +3953T in the IL-1 β gene. The allele frequency of Il-1 α -889T was higher in normal control. Our work showed that IL-1 is associated with protection against POAG. As such, target interventions to endogenous IL-1 β secretion could provide preventive and the therapeutic strategies against POAG.  
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