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ABSTRACT

                  Lee Young Chang 

                                     Advisor : Prof. Choi Gwang-Ju, M.D.

                         Department of Medicine,

                                      Graduate School of Chosun University

Purpose : To determine the vitreous and serum levels of pigment 

epithelium derived factor(PEDF) in rhegmatogenous retinal detachment 

(RRD) patients and to determine the relationship with the duration 

and involved quadrants of RRD.

Methods : Vitreous fluid was collected from 25 eyes of 25 patients 

with RRD undergoing for vitrectomy and eighteen serum samples were 

also collected from of them. The concentration of PEDF in the vitreous 

and serum was investigated by enzyme-linked immunosorbent assay. 

Results : The mean concentration of PEDF was 3.36 ± 1.68 μ

g/ml(mean ± standard deviation) in 25 samples of the vitreous 

collected from RRD. It was higher than the mean concentration of 

2.07± 1.29 μg/ml in 18 samples of the vitreous from the control (p > 

0.05). The mean concentration of PEDF was 2.26 ± 0.92 μg/ml in 18 

samples of the serum collected from the RRD patients. It was lower 

than the PEDF concentration of 2.64 ± 0.72 μg/ml in 18 samples of 

the serum collected from the control (p>0.05). The mean vitreous 

PEDF level ( 3.36 ± 1.68μg/ml) was significant higher than the serum 

level( 2.26 ± 0.92μg/ml) in the same 18 RRD patients. The duration of 

RRD was significantly correlated with the concentration of PEDF in 

vitreous(r=0.836, p<0.05). There was no significant correlation between 

the concentration of PEDF in vitreous and involved quadrants(r=0.288, 
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p>0.05).

Conclusions : The vitreous level of PEDF was significantly elevated in 

RRD patients. The duration of RRD was longer, the vitreous level of 

PEDF was higher. 

Key Words : pigment epithelium derived factor(PEDF), Proliferative 

vitreoretinopathy, Rhegmatogenous retinal detachment
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  열공망막 리( 하 망막 리, 리)는 리체가 액 어 리체 리

가 생하는 과 에  망막에 열  어나고 곳에  눈  움직 에 

른 리체액과 열공  하  생하는 돌  신경망막층  

색 상피층 터 리 는 질 다. 망막 리가 생하여 차 시간

 경과하  리  가 어지고 리체내에 는 식 리체망막병

 합병 다.  합병 는 식 리체망막병 ( 하 리체망막병 )  

망막재 착술  공  해하는  알  다. 

  리체망막병  생  포  비 상   식   어나고 그

에 른 원  생산  수 에 해 생한다. 여 에는 망막색 상

피 포( 하 상피 포), 망막 포, 식 포, 아 포 등 여러 가지 

포가 여하  특  망막색 상피 포  리  식  가  한 

원  색 상피 포가 리체내  리 는 것  리체망막병  

생에  가   어나는 변  생각 다.1 

Abdiu et al  망막 리에  리  상피 포가 식 어 Pigment 

epithelium derived factor ( 하 PEDF)  도를 가시킨다고 하고  한 

사하게 상처치   과 과 비슷한 경과  리체망막병  과도  

 것  보고하 다.2 

  PEDF는 serine protease inhibitor라는 큰 주에 하는 50 kD 

glycoprotein  망막 포  망막색 상피 포 양에  처  리

었는  강 한 신경 능  가진  개 었고,
3,4 체내에  

생 어 재하  신생  억 하는 주 물질 5,6 망막에 는 주  

상피 포에  생 지만 뮬러 포에 도 생산 다.7-9 그동안  많  연

를 통하여 진 안 내에  PEDF  능  

비 상  신생  억 , 염  억 , 신경 포  보 , 그리고 

식  억 능도 보고 고 다.10-16

   본 연 에 는 식  억 능  가진 PEDF가 망막 리 후 

생하는 리체 식망막병 에는 어떻게 하는 지를 알아보고  
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하 다. 리체내에  PEDF 도변  망막 리  생 간  리  

 지어 상 연 계를 비 사하 다. 한 청내에  

리체내에  PEDF  도를 비  측 하여 안내  PEDF가 신  

향  고 는지에 하여도 하여 보고  하 다.   
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상과 

   2010  4월  2011  4월 지 학 병원에   열공망막 리

 진단 고 리체 술  시행하  25  25안  상   

나 , 별, 그리고 망막 리  간   사하 고, 원  

원공 8안, 망막 막 7안, 그리고 상  수 체탈  3안  리체

술  시행 았  18  18안   하 다. 당뇨가 거나 재수

술   경우  하 다. 리체에  PEDF  량  하  한 

시료  채취  리체 술  시행하  해 만든 공막  개창  통해 

수술 직  리체 내에  1cc 주사  하여 0.3cc 도 채취하

고, 동시에  맥에  액  채취한 후 10 간 원심 리한 후 

 리하 다. 채취  시료   하 80도에  냉동보  하여 체

 량  아질 지 다 다 함께 하 다.  PEDF  도

 hPEDF(Chemicon International, MA, USA) ELISA kit  하

다. 간략  하  PEDF 도   시료  8 M   얼

에  1시간동안 처리한 후, 1:100 assay diluent  하여 PEDF 

antibody가 코팅 어  microplate well에  후 37도에  1시간 

동안 양하 다. Microplate  4차  척한 후 100 μl   

biotinylated mouse anti-human PEDF monoclonal antibody  well에 

 후 37도에  1시간동안 양하 다. 그 후 100 μl    

streptavidin peroxidase conjugate   후 37도에  1시간 동안 

양하 다. 100 μl  TMB/E solution(3,3`,5,5`-tetramethylbenzidine 

plus ehcancer)  10 간 첨가한 후 100 μl  stop solution   후 

450nm 파 에  도  하 다. PEDF  도   도  

standard curve  linear part  하여 계산하 다. 

  통계처리  SPSS V. 10.0 프 그램  하  PEDF 도  차

 Kruskal Wallis test  하 고 duncan method  사후검  
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시행하 다. 리체내  내 PEDF 연   spearman-rank 

correlation  하 다. 
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결 과

   나  42 에  73  평균 59   51 에  74 사

 평균 64 , 사에 포함  43   남  22  여  21

 나  별  차  없었다(χ
2=0.897).

  리체 내  평균 PEDF 도  망막 리 안에  3.36±1.68μg/ml 

에  2.07±1.29μg/ml  어 망막 리 안  PEDF 평균 도

가 통계  미 게 았다(p = 0.002)(Table 1). 에  평균 

PEDF 도  망막 리 안에  2.26±0.92μg/ml 에  

2.64±0.72μg/ml  어 에  약간 았 나 통계  차  

없었다. 

  망막 리 들만  한 리체  청에   PEDF 평균 도  

리체에  청보다 통계  미 게 게 었지만

(2.26±0.92μg/ml vs 3.36± 1.68μg/ml, p = 0.03),  도에도 실

 상 계 에  리체  청에  차  상 계가 없  것

 었다(r = -0.04, p = 0.87). 리체에  PEDF  도  망

막 리  간과 리가 한 에  상 계  하 다. 

PEDF  도  망막 리  간  간  어지  도가 가하  

상 계  보 나(r = 0.836, p = 0.000, Figure 1), 망막 리  

 PEDF  도  상 계가 없었다( r = 0.288, p=0.162, Figure 2).  



- 6 -

                            Discussion

  Pigment epithelium-derived factor(PEDF) is unique neurotrophic 

and neuroprotective protein that is widely expressed in the nervous 

system including in the retina. Early studies of human fetal and 

bovine eyes detected PEDF expression in the RPE cells of the retina 

and in the matrix between the RPE layer and the adjacent 

photoreceptors.18-20 Retinal ganglion cells were other sites of PEDF 

expression in the eye.21-23 High concentrations of pigment 

epithelium-derived factor have also been reported in the vitreous 

of bovine eyes.24,25 The concentration of pigment epithelium-derived 

factor in the vitreous was 1.6μg/ml in normal bovine eye.24 In our 

study, the level of PEDF in eyes with controls was 2.07±1.29μ

g/ml, which is slightly higher to that in bovine eyes. 

  We found that vitreous levels of PEDF was singnificantly higher 

in RRD patients as compared with controls. Our mean level of 

vitreous PEDF in eyes with RRD was almost same compared with the 

mean vitreous PEDF level reported by Ogata and associates.26 They 

state that the high levels of pigment epithelium-derived factor in 

the vitreous may be derived from the interphotoreceptor matrix 

through the retinal break and it may be a neuroprotective agent for 

the detached retina. It has been reported that photocoagulation 

activates regeneration of retinal pigment epithelium cells,27,28 and 

causes hyperplasia of the retinal pigment epithelium.4 So PEDF 

synthesis is increased, Because of the pigment epithelium is the 

production site of that. Similarly any wounding or retinal 

pathology like rhegmatogenous retinal detachment stimulating these 

cells and increased pigment epithelium-derived factor secretion. 

   PEDF is a secreted protein. But which area secret the PEDF in 

RRD is not determined. Possible secreted area in RRD are RPE which 

compose the outer blood retinal barrier, and retinal vessels which 
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compose the inner blood retinal barrier. We observed that the serum 

levels of pigment epithelium-derived factor in eyes with 

rhegmatogenous retinal detachment were not correlatd with vitreous 

levels of that. Our results also showed that pigment 

epithelium-derived factor concentration in vitreous was higher than 

that in serum, suggesting that it is mainly derived from the 

retinal tissue or retinal pigment epithelium, not from the retinal 

blood vessels.  It has been reported that PEDF is present in the 

serum of normal individuals at a concentration of approximately 5μ

g/ml17, which is comparable to our findings of 3.07±0.71μg/ml. 

 Vascular endothelial growth factor(VEGF) is an endothelial 

cell-specific angiogenic and vasopermeable factor that can be 

induce the neovascularization and cell proliferation.28-30 PEDF is 

well known potent inhibitors of angiogenic stimulator like VEGF. 

PEDF suppressed the VEGF induced proliferation and migration of 

vascular endothelial cells significantly.31 It was recently reported 

that plasminogen kringle 5 upregulated PEDF production in vascular 

endothelial cells of the retina.32

When the sensory retina was detached from the retinal pigment 

epithelium layer, it`s blood supply was deteriorated by the 

physical distancing from choriocapillaries. So sensory retina 

become hypoxic state and possibley secreted VEGF. Su et al and 

Raiser et al reported that the levels of VEGF in RRD were increased 

in subretinal space and vitreous respectively.33,34 Our RRD patients 

did not complicated by retinal neovasculariztion or prolieferative 

vitreoretinotpathy(PVR). Although our study did not investigate the 

vitreous level of VEGF, it is possibly suppose that upregulated 

PEDF in out study suppressed the VEGF activation, and why no 

neovascualriztion or PVR occurred is explained. 

 There was a study about correlation between the levels of VEGF in 

subretinal fluid and the duration or the extent of retinal 

detachment. Moromizato et al reported that there was no correlation 
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between the levels of VEGF in SRF and the duration, extent of 

retinal detachment.
35  Su et al reported that the concentrations of 

VEGF in subretinal fluid were correlated with the duration and 

uncorrelated with the involved area of retinal detachment.
33 But 

there was no study about between the levels of PEDF in vitreous and 

the duration and the extent of retinal detachment. In our study 

founded that if the duration of retinal detachment was longer, the 

level of the PEDF in vitreous was higher. But there was no 

correlation between the extent of retinal detachment and the level 

of the PEDF in vitreous. 

 Our investigation revealed that in rhegmatogenous retinal 

detachment, the concentrations of PEDF in vitreous was higher as 

the duration of detachment prolonged. And the serum level of PEDF 

was not correlated with the vitreous level of that. In conclusion, 

the results from the present study indicate that the PEDF in RRD is 

originated from the retinal tissue like the retinal pigment 

epithelium, not from the serum. And the PEDF may be involved in 

inhibition of neovascularization or proliferative membrane 

formation in rhegmatogenous retinal detachment. 
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                                    RRD              control          
P-value 
                                    (n=25)            (n=18)

vitreous PEDF (mean±SD)   3.36±1.68       2.07±1.29        0.002

serum PEDF (mean±SD)     2.26±0.92       2.52±0.72        0.15

 Table 1. The concentration of vitreous and serum PEDF in the RRD patients 

          group and in the control group. 

PEDF = pigment epithelium-derived factor; RRD = rhegmatous retinal 

detachment; vitreous PEDF = concentration of pigment epithelium-derived 

factor from vitreous (μg/ml) ; serum PEDF = concentration of pigment 

epithelium-derived factor from serum (μg/ml)  ; SD = Standard deviation 
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Figure 1. The graph which representing the relationship between 

concentration of vitreous PEDF in  RRD patients and duration of the disease. 

Note linear correlation between 2 factors. 

v-PEDF = concentration of pigment epithelium-derived factor from vitreous; 

RRD = rhegmatous retinal detachment; pts. = patients 
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Figure 2. The graph which representing the relationship between 

concentration of vitreous PEDF in  RRD patients and involved quadrants.

There was no significant correlation.

v-PEDF = concentration of pigment epithelium-derived factor from vitreous; 

RRD = rhegmatous retinal detachment; pts. = patients
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