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Abstract
● AIM: To investigate common polymorphisms in VEGF, 
ACE, TNF and GST genes with retinopathy of prematurity 
(ROP) risk among Chinese infants. 
● METHODS: Nine polymorphisms in the above genes 
were genotyped on 724 advanced cases of ROP and 878 
prematurely-born infants of low birth weight who were 
without any ophthalmologic disease. The frequencies of 
the polymorphisms were compared between cases and 
controls to identify the association present, if any. 
● RESULTS: Of the nine polymorphisms, only two showed 
significant associations: ACE insertion deletion (ID) 
polymorphism (P=0.031) and TNF -308G/A polymorphism 
(P<0.001). The former was associated with a reduced ROP 
risk [ID genotype, adjusted OR (aOR): 0.603, 95%CI: 0.427-0.893, 
P=0.034; DD genotype, aOR: 0.468, 95%CI: 0.229-0.626, 
P=0.002], while the latter showed an increased risk (GA 
genotype, aOR: 1.956, 95%CI: 1.396-2.465, P<0.001; AA 
genotype, aOR: 2.809, 95%CI: 1.802-4.484, P<0.001). The 
association was also noted at the allele level (ACE D allele 
aOR: 0.698, 95%CI: 0.294-0.883, P<0.001; TNF -308A allele 
aOR: 1.776, 95%CI: 1.446-2.561, P<0.001). 
● CONCLUSION: The ACE ID polymorphism can protect 
against ROP development while the TNF -308G/A can 
increase the risk of the disease among Chinese infants.
● KEYWORDS: inflammation; oxidation; polymorphisms; 
retinopathy of prematurity; vascularization
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INTRODUCTION

R etinopathy of prematurity (ROP) is an ophthalmologic 
disease of abnormal retinal vascularization which affects 

preterm infants. The disease can potentially lead to detachment 
of the retina, and represents one of the most common causes 
of permanent blindness among prematurely-born babies[1-2]. 
Currently, the etiology of ROP is not well understood, 
although short gestational age and low birth weight have 
been consistently linked to the development of the disease[3-4]. 
Despite this, not all infants of short gestational age and low 
birth weight develop ROP. Additionally, among infants who 
develop ROP, spontaneous regression of the disease can be 
seen in up to 86.7% of the cases, especially during early stages 
of ROP[5]. The reason why only a small subset of infants 
develops ROP and eventually progresses into an advanced 
stage of the disease is not entirely known. 
Recently, it has been suggested that genetic factors may 
provide an explanation for such a phenomenon[4]. Individual-
to-individual variations in the sequences of genes involved in 
retinal development may alter the normal level or structure of 
the protein products, which may either increase the likelihood 
of ROP development, or protect against the ophthalmologic 
disease. Hence, a number of studies have been conducted 
to examine the association of these genetic variations, or 
polymorphisms, with the risk of ROP[6-13]. However, little 
studies have been conducted in the Chinese population, 
although it was thought that Asian babies are more susceptible 
to the disease compared to Caucasian babies[4,14]. This study 
addressed this gap in the literature by conducting a genetic 
association study of popularly studied genes with ROP risk in a 
Chinese population. Among the popular genes studied include 
VEGF, ACE, TNF and GST genes.
VEGF, vascular endothelial growth factor, is a natural candidate 
of genetic association studies in ROP because it encodes a 
potent inducer of vascularization, and ROP is essentially a 
disease of abnormal retinal vascularization[15]. In fact, anti-
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VEGF therapy is now considered a common off-label therapy 
for ROP[15-16]. The level of VEGF protein is highly regulated 
throughout different phases of normal retinal development. 
Abnormal expression of VEGF has been observed in advanced 
ROP cases and is known to contribute to the disease[17]. Hence, 
it can be hypothesized that polymorphisms which can affect 
the expression of VEGF gene might influence the risk of 
ROP. Some of the commonly studied VEGF polymorphisms 
in ROP are the -460T/C, -634G/C, +405G/C and +936C/T 
polymorphisms[6-10], and are examined in the present work.
ACE encodes angiotensin-converting enzyme, which also plays 
a significant role in vascularization of the retina. The enzyme is 
responsible for the formation of vascular wall and maintenance 
of a proper vascular tone by carefully regulating the conversion 
of angiotensin I to angiotensin II[12]. In addition, animal studies 
have demonstrated that a well-regulated level of ACE is 
essential for a precise functioning of neuropeptides during the 
development and maturation of the retina[18]. The insertion-
deletion (ID) polymorphism of the ACE gene can influence the 
synthesis and cellular concentration of ACE enzyme[19-21], and 
in turn, influence normal retinal development. For this reason, 
we also investigated the association of ACE ID polymorphism 
with ROP risk in the present study.
In recent years, more and more evidence has implicated a 
role for inflammation in ROP development[1]. It has been 
shown that inflammatory responses can result in an abnormal 
retinal vessel development and can promote pathological 
characteristics of ROP[22]. Since TNF encodes a potent 
proinflammatory cytokine, its involvement in the development 
of ROP has been extensively investigated previously. An 
animal study demonstrated that hyperoxia mice models of 
ROP showed an improved vascular recovery and a reduced 
pathological neovascularization when the TNF gene was 
knocked-out[23]. Besides, in humans, it has been shown that 
a high plasma level of TNF was associated with the later 
development of ROP[24]. These evidences suggest that the level 
of TNF must be strictly controlled for a normal development 
of the retina. Thus, polymorphisms which could affect TNF 
production may alter the risk of ROP. One polymorphism 
which has been commonly thought to affect TNF production is 
the TNF -308G/A polymorphism[25], but its association with the 
risk of ROP among Chinese is not well understood.
In addition to improper vascularization and inflammation, 
oxidative stress has also been implicated in the development of 
ROP[26]. This is because retinal tissues are highly susceptible 
to oxidative damage, since they consume a high level of 
oxygen due to their high polyunsaturated fatty acid contents[27]. 
Glutathione-S-transferases (GSTs) are a family of enzymes 
which play important antioxidant roles[28]. Three primary 
classes of GSTs are GSTT1, GSTM1 and GSTP1. Several 
polymorphisms of these GST genes have been commonly 

thought to influence their functional efficiencies. These include 
GSTT1 null/present polymorphism, GSTM1 null/present 
polymorphism and GSTP1 Ile/Val polymorphism, which were 
examined in this study.
The overall objective of this study was to investigate the 
association of VEGF -460T/C, -634G/C, +405G/C and +936C/T
polymorphisms, ACE ID polymorphism, TNF -308G/A 
polymorphism, GSTT1 null/present polymorphism, GSTM1 
null/present polymorphism and GSTP1 Ile/Val polymorphism 
with the risk of ROP among Chinese infants.
SUBJECTS AND METHODS
Cases and Controls  Cases and controls were recruited 
from Department of Ophthalmology, Shanghai Children’s 
Hospital, Shanghai Jiao Tong University between May 
2012 and November 2016. All subjects were preterm infants 
who were born at or before the 32nd gestational week and 
weighed not more than 1500 g at birth. Cases comprised 
724 babies who showed features of advanced ROP (stages 
4 and 5) as determined by experienced ophthalmologists 
based on the International Classification of Retinopathy of 
Prematurity (ICROP)[29]. Controls were healthy babies with no 
ophthalmological disease who were unrelated to the cases. A 
total of 2327 eligible controls were identified from the hospital 
database, in which each control was assigned a serial number 
(1 to 2327). A Random Number Generator (www.random.org) 
was then used to generate 878 random numbers and babies 
with serial number treatment matched to the random number 
generated were selected for inclusion into the study. All cases 
and controls were of Han Chinese ethnicity. Recruitment of 
subjects and protocol of the study was approved by the Ethics 
Review Committee of Shanghai Children’s Hospital (No. 
2016R032-F01). Parents or legal guardians of all subjects gave 
informed consent before the study was conducted.
Genetic Analysis  Genetic analysis was performed on the 
blood specimens of the subjects. VEGF -460T/C polymorphism 
was genotyped by sequencing method and the primers used 
were shown in Table 1. The other three VEGF polymorphisms 
(-634G/C, +405G/C and +936C/T), along with TNF -308G/A 
and GSTP1 Ile/Val polymorphisms were genotyped by PCR-
RFLP method and the results were validated by performing 
DNA sequencing on 10% of the samples. The primers used 
were also shown in Table 1. The VEGF -634G/C and +405G/C 
polymorphisms were both digested with BsmFI restriction 
enzyme, while the remaining three polymorphisms were 
digested with NlaIII, NcoI and Alw26I respectively. The band 
sizes obtained were used for categorization of genotypes as 
shown in Table 1. Besides, ACE ID, GSTT1 null/present and 
GSTM1 null/present polymorphisms were genotyped by PCR 
method. Results of ACE ID polymorphism was confirmed 
using a second PCR, while results of GSTT1 and GSTM1 
polymorphisms were confirmed by amplification of albumin 

Influence of polymorphisms on Chinese ROP
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gene as an internal control. All primers used and the band sizes 
obtained are shown in Table 1.
Statistical Analysis  Continuous data are presented as 
mean±SD. Differences of gestational age at birth and birth 
weight between cases and controls were measured with t-test. 
Gender and genotype differences between the subjects and 
also between ROP stages were measured with Chi-square 
test. In addition, deviation of the genotype from Hardy 
Weinberg equilibrium was determined also with Chi-square 
test. Polymorphisms which were found to differ significantly 
between cases and controls were analyzed with logistic 
regression model to find out their respective odds ratios (ORs). 
Besides crude ORs, logistic regression data were also adjusted 
for gestational age at birth, birth weight and gender of the 
subjects to eliminate the effect of these confounding factors.
RESULTS
Details of Study Subjects  In this study, 724 babies with ROP 
were recruited as cases and 878 healthy preterm babies without 
any ophthalmological disease were included as controls. 
The average gestational age at birth, birth weight and sex 
distribution of the subjects are shown in Table 2. Cases and 
controls differed significantly in gestational age (P<0.001) and 
birth weight (P=0.005), although differences in sex were not 
statistically significant (P=0.470).
We included only cases with advanced stages (stages 4 and 5) 
of ROP to eliminate false positive or negative results. Among 
the cases, 497 (68.6%) were in stage 4, while the remaining 

227 (31.4%) were in stage 5. 
Genotype Frequency  All 724 cases and 878 controls were 
genotyped successfully. The genotype frequencies of the 
polymorphisms in cases and controls were shown in Table 2. 
Chi-square test revealed that there were significant differences 
in the frequencies of ACE ID polymorphism and TNF -308G/A 
polymorphism between cases and controls (P=0.031 and 
P<0.001 respectively). The other polymorphisms did not differ 
significantly between cases and controls (P>0.05, Table 2).
We tested the genotype distributions for their deviations from 
the Hardy Weinberg equilibrium. It was found that the P 
values for VEGF -460T/C, -634G/C, +405G/C and +936C/T
polymorphisms, ACE ID polymorphism, TNF -308G/A 
polymorphism and GSTP1 Ile/Val polymorphism were larger 
than 0.05, suggesting that their deviations from the Hardy 
Weinberg equilibrium were not statistically significant. 
However, deviations of GSTT1 and GSTM1 polymorphisms 
from the Hardy Weinberg equilibrium could not be tested since 
the two polymorphisms only had two genotypes (either null or 
present).
Measurement of Genetic Association  The ACE ID and TNF 
-308G/A polymorphisms were selected for logistic regression 
analysis, since they showed statistically significant differences 
between cases and controls. The results are presented in Table 3. 
For the ACE polymorphism, the ID genotype was found to 
exhibit a lower risk of ROP, with a crude OR of 0.793 (95%CI: 
0.627-1.003), compared to the wild type II genotype. This 

Table 1 Primers used for genetic analysis and band sizes obtained
Polymorphism Primers Method of genotyping Band sizes

VEGF -460T/C P1F-5’-TGT GCA GAC GGC AGT CAC TA-3’
P1R-5’-CCC GCT ACC AGC CGA CTT T-3’

Direct sequencing Not required for genotyping

VEGF -634G/C P2F-5’-TTG CTT GCC ATT CCC CAC TTG A-3’
P2R-5’-CCG AAG CGA GAA CAG CCC AGA A-3’

PCR-RFLP with BsmFI G allele-196 and 274 bp
C allele-470 bp

VEGF +405G/C P3F-5’-ATT TAT TTT TGC TTG CCA TT-3’
P3R-5’-GTC TGT CTG TCT GTC CGT CA-3’

PCR-RFLP with BsmFI G allele-193 and 111 bp
C allele-304 bp

VEGF +936C/T P4F-5’-AAG GAA GAG GAG ACT CTG CGC-3’
P4R-5’-TAT GTG GGT GGG TGT GTC TAC AGG-3’

PCR-RFLP with NlaIII C allele-198 bp
T allele-114 and 84 bp

ACE ID P5F-5’-CTG GAG ACC ACT CCC ATC CTT TCT-3’
P5R-5’-GAT GTG GCC ATC ACA TTC GTC AGA T-3’

PCR and confirmed with a 
second ARMS-PCR

I allele-490 bp
D allele-190 bp

P6F-5’-TGG GAC CAC AGC GCC CGC CCG CCA CTA C-3’
P6R-5’-TCG CCA GCC CTC CCA TGC CCA TAA-3’

I allele-335 bp
D allele-no band

TNF -308G/A P7F-5’-AGG CAA TAG GTT TTG AGG GCC AT-3’
P7R-5’-TCC TCC CTG CTC CGA TTC CG-3’

PCR-RFLP with NcoI G allele-87 and 20 bp
A allele-107 bp

GSTT1 null/present P8F-5’-TTC CTT ACT GGT CCT CAC ATC TC-3’
P8R-5’-TCA CCG GAT CAT GGC CAG CA-3’
P9F-5’-GCC CTC TGC TAA CAA GTC CTA C-3’
P9R-5’-GCC CTA AAA AGA AAA TCC CCA ATC-3’

PCR (multiplex with albumin 
gene)

Null-no band
Present-459 bp

Internal control-350 bp

GSTM1 null/present P10F-5’-GAA CTC CCT GAA AAG CTA AAG C-3’
P10R-5’-GTT GGG CTC AAA TAT ACG GTG G-3’
P9F-5’-GCC CTC TGC TAA CAA GTC CTA C-3’
P9R-5’-GCC CTA AAA AGA AAA TCC CCA ATC-3’

PCR (multiplex with albumin 
gene)

Null-no band
Present-219 bp

Internal control-350 bp

GSTP1 Ile/Val P11F-5’-ACC CCA GGG CTC TAT GGG AA-3’
P11R-5’-TGA GGG CAC AAG AAG CCC CT-3’

PCR-RFLP with Alw26I Ile allele-176 bp
Val allele-85 and 91 bp
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association was at the borderline lack of statistical significance 
(P=0.053). However, after adjusted for the gestational age at 
birth, birth weight and gender of the subjects, the association 
became statistically significant, with an adjusted OR (aOR) of 
0.603 (95%CI: 0.427-0.893) at P=0.034. For the DD genotype, 
the association was statistically significant for both crude 
OR [0.700 (95%CI: 0.532-0.921; P=0.011)] and aOR [0.468 
(95%CI: 0.229-0.626; P=0.002)].
The association was also measured at the allele level. The D 
allele of the ACE ID polymorphism was found to be associated 

with a lower risk of ROP, in both the crude analysis and 
adjusted analyses. The crude OR of the D allele was 0.829 
(95%CI: 0.721-0.953; P=0.009), while the adjusted OR was 
0.698 (95%CI: 0.294-0.883; P<0.001).
Contrary to the ACE polymorphism, the GA and AA genotypes 
of TNF -308G/A polymorphism were found to be associated 
with an increased ROP risk compared to the wild type GG 
genotype. The GA and AA genotypes exhibited a crude OR 
of 1.656 (95%CI: 1.275-2.149; P<0.001) and 2.516 (95%CI: 
1.059-5.975; P=0.037) respectively. Consistent with this 

Table 2 Characteristics and differences between cases and controls                                            n (%)
Parameters Case (n=724) Control (n=878) P
Gestational age at birth (wk) 30.12±2.57 31.14±1.93 <0.001
Birth weight (g) 1349.31±83.09 1360.38±73.83 0.005
Sex 0.470

Male 385 (53.2) 451 (51.4)
Female 339 (46.8) 427 (48.6)

ROP clinical stage N/A
Stage 4 497 (68.6) N/A
Stage 5 227 (31.4) N/A

VEGF -460T/C polymorphism 0.126
TT 303 (41.9) 326 (37.1)
TC 316 (43.6) 404 (46.0)
CC 105 (14.5) 148 (16.9)

VEGF -634G/C polymorphism 0.943
GG 237 (32.7) 289 (32.9)
GC 373 (51.5) 446 (50.8)
CC 114 (15.7) 143 (16.3)

VEGF +405G/C polymorphism 0.231
GG 271 (37.4) 361 (41.1)
GC 334 (46.1) 393 (44.8)
CC 119 (16.4) 124 (14.1)

VEGF +936C/T polymorphism 0.144
CC 473 (65.3) 532 (60.6)
CT 218 (30.1) 298 (33.9)
TT 33 (4.6) 48 (5.5)

ACE ID polymorphism 0.031
II 222 (30.7) 221 (25.2)
ID 341 (47.1) 428 (48.7)
DD 161 (22.2) 229 (26.1)

TNF -308G/A polymorphism <0.001
GG 556 (76.8) 746 (85.0)
GA 153 (21.1) 124 (14.1)
AA 15 (2.1) 8 (0.9)

GSTT1 null/present polymorphism 0.075
Null 353 (48.8) 389 (44.3)
Present 371 (51.2) 489 (55.7)

GSTM1 null/present polymorphism 0.407
Null 349 (48.2) 405 (46.1)
Present 375 (51.8) 473 (53.9)

GSTP1 Ile/Val polymorphism 0.119
Ile/Ile 386 (53.3) 427 (48.6)
Ile/Val 284 (39.2) 368 (41.9)
Val /Val 54 (7.5) 83 (9.5)

Influence of polymorphisms on Chinese ROP
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observation, when the analysis was done at the allele level, 
an increased risk of ROP was also observed for the A allele, 
with a crude OR of 1.670 (95%CI: 1.324-2.106; P<0.001). 
When adjusted for the gestational age at birth, birth weight 
and gender of the subjects, the associations of the GA and AA 
genotypes and the A allele all became highly significant, with 
a P value of <0.001 each. The GA genotype had an adjusted 
OR of 1.956 (95%CI: 1.396-2.465) while the AA genotype had 
an adjusted OR of 2.809 (95%CI: 1.802-4.484). Besides, the 
adjusted OR of the A allele was 1.776 (95%CI: 1.446-2.561).
Correlation Between the Polymorphisms and Retinopathy 
of Prematurity Stages  We also investigated whether 
there is any correlation between ACE ID and TNF -308G/A 
polymorphisms and ROP stages. The results are shown in 
Table 4. For both polymorphisms, there was no significant 
difference in polymorphic distribution between stage 4 and 
stage 5 patients (P=0.747 for ACE polymorphism, P=0.432 
for TNF polymorphism). Therefore, there was no correlation 
between the polymorphisms and ROP stages.
DISCUSSION
This study investigated the association of VEGF, ACE, TNF, 
and GST genes polymorphisms with ROP risk among Chinese. 
These genes have been firmly linked to the development of 
ROP, but the associations of their polymorphisms with ROP 
risk have been insufficiently studied in the Chinese population. 
This is surprising, because Asian babies are at a higher risk of 
developing ROP. To fill this important gap in the literature, we 
performed the first study on the association of VEGF, ACE, 
TNF, and GST polymorphisms with the risk of ROP among 
Chinese. Polymorphisms in these genes have been investigated 
in several other populations, but their influence on ROP risk 
among Chinese was entirely unknown.
In this study, we included only cases with advanced stages 
(stages 4 and 5) of ROP to eliminate false positive or negative 

results, because spontaneous remission of the disease is 
commonly observed at earlier stages[5]. For controls subjects, 
we included only prematurely-born babies and those whose 
birth weight were lower than 1500 g, in order to match them 
with the cases for more accurate comparisons to be done. In 
addition, the present work was also the largest-scale study 
conducted on these polymorphisms so far. Studies in other 
populations may not be able to have such stringent criteria for 
selection of subjects. However, China has the advantage of 
having a large population, which made recruitment of subjects 
convenient.
We found a significant association of ACE ID polymorphism 
with a decreased risk of ROP, and of TNF -308G/A polymorphism 
with an increased risk of ROP. These associations remained 
significant after adjustment for potential confounding factors, 
which included gestational age at birth, birth weight and 
gender of the subjects, all of which have been known to play a 
role in the development of ROP.
There were two previous studies which investigated the 
association of the ACE ID polymorphism with ROP risk: one in 
Kuwaiti population[11] and another one in Turkey population[12]. 

Table 3 Crude and adjusted OR for the association of ACE ID and TNF -308G/A polymorphisms with ROP risk     

Polymorphism OR (95%CI) P aOR (95%CI)a P

ACE ID

II genotype 1.000

ID genotype 0.793 (0.627-1.003) 0.053 0.603 (0.427-0.893) 0.034

DD genotype 0.700 (0.532-0.921) 0.011 0.468 (0.229-0.626) 0.002

I allele 1.000

D allele 0.829 (0.721-0.953) 0.009 0.698 (0.294-0.883) <0.001

TNF -308G/A

GG genotype 1.000

GA genotype 1.656 (1.275-2.149) <0.001 1.956 (1.396-2.465) <0.001

AA genotype 2.516 (1.059-5.975) 0.037 2.809 (1.802-4.484) <0.001

G allele 1.000

A allele 1.670 (1.324-2.106) <0.001 1.776 (1.446-2.561) <0.001
aAdjusted for gestational age at birth, birth weight and gender of the subjects.

Table 4 Correlation between the polymorphisms and ROP 
stages                                                                                              n (%)

Polymorphism
Stage 4 cases 

(n=497)
Stage 5 cases 

(n=227)
P

ACE ID polymorphism 0.747

II 148 (29.8) 74 (32.6)

ID 237 (47.7) 104 (45.8)

DD 112 (22.5) 49 (21.6)

TNF -308G/A polymorphism 0.432

GG 383 (77.1) 173 (76.2)

GA 106 (21.3) 47 (20.7)

AA 8 (1.6) 7 (3.1)
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Our results were consistent with neither of the reports. Both 
of these reports found no significant association between the 
ACE ID polymorphism and ROP risk. It is unknown why such 
a discrepancy in study findings occurred. However, it is known 
that ethnic background can have a substantial impact on ROP 
susceptibility[4], and our report was the first one in the Chinese 
population. As mentioned previously in the Introduction, a 
carefully-regulated level of ACE is essential for optimal retinal 
maturation. The ACE ID polymorphism can influence the level 
of the ACE enzyme[19-21]. It is perhaps for this reason that the 
risk of ROP could be affected by the ACE ID polymorphism.
Besides, apart from our present study, there were also two 
reports which examined the association of TNF -308G/A
polymorphism with ROP risk[9,13]. Both reports also demonstrated 
no significant association between the polymorphism and the 
disease, which was again contradictory with ours. However, 
as inflammation has been shown to promote the development 
of ROP, it is reasonable that the A allele of the TNF -308G/A 
polymorphism could lead to an increased ROP risk, since the 
allele has been known to cause an increase in the level of the 
proinflammatory cytokine[26]. 
We did not find any significant association of the remaining 
seven polymorphisms with ROP risk. The VEGF -460T/C, 
-634G/C, +405G/C and +936C/T polymorphisms had been 
investigated in two[6,8], three[8-10], two[6-7] and three[7,9-10] previous 
studies respectively. All previous studies indicated an absence 
of significant association between VEGF -460T/C and +936C/T
polymorphisms and ROP risk, which concurred with our 
findings[6-10]. However, discrepancies in study findings were 
observed for the VEGF -634G/C and +405G/C polymorphisms. 
For the VEGF -634G/C polymorphism, a study by Shastry and 
Qu[8] demonstrated a lack of significant association, but another 
study by Cooke et al[9] showed that the G allele was associated 
with an increased risk of ROP, and yet another study by 
Ali et al[10] found that while the GC genotype decreased ROP 
risk, the CC genotype increased the risk. On the other hand, 
for VEGF +405G/C polymorphism, a report from Vanney 
et al[6] showed that the C allele was overrepresented in the 
cases, while the study from Kalmeh et al[7] was in line with 
our results that no statistically significant association was 
present. These discordances necessitate a need for a study with 
a much larger sample size to confirm the presence or absence 
of significant associations. The present work included a large 
sample size and could serve this purpose.
Finally, there were also previous reports on the polymorphisms 
of the three GST genes. All the previous studies did not find a 
significant association with ROP risk, which was in agreement 
with our findings. Collectively, we showed that there was no 
association of GSTT1 null/present polymorphism, GSTM1 
null/present polymorphism and GSTP1 Ile/Val polymorphism 
with ROP risk.

In conclusion, we reported for the first time the association of 
ACE ID polymorphism with a decreased risk of ROP and of 
TNF -308G/A polymorphism with an increased risk of ROP. 
We also showed that VEGF -460T/C, -634G/C, +405G/C and 
+936C/T polymorphisms, GSTT1 null/present polymorphism, 
GSTM1 null/present polymorphism and GSTP1 Ile/Val 
polymorphism was not associated with the risk of ROP among 
Chinese infants.
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