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abstract

The	 purpose	 of	 this	 study	 was	 to	 compare	 the	 expression	 of	 matrix	 metalloproteinase-1	 in	 primary	 pterygium	 after	
mitomycin	 C	 and	 5-Fluorouracil	 subconjunctival	 injection.	 This	 is	 a	 cross	 sectional	 study.	 There	 were	 54	 subjects	 included,	
divided	 into	 2	 groups,	 mitomycin	 C	 group	 (n	 =	 27)	 and	 5-Fluorour	 acil	 group	 (n	 =	 27),	 were	 injected	 a	 week	 before	 incision.	
Fivetyfour	 formalin-fixed,	 paraffin-embedded	 of	 the	 pterygium	 tissue	 were	 enrolled	 in	 this	 study.	 Those	 samples	 were	
analyzed	 immunohistochemically,	 with	 MMP-1	 monoclonal	 antibody	 (IM	 135L)	 to	 determine	 the	 expression	 of	 MMP-1.			
The	Results	of	this	study	showed,	the	expression	of	MMP	-1	in	mitomycin	C	group	was	13.22	±	12.59	and	5-Fluorouracil	group	was	
12,00	±	7.	There	were	no	statistically	signifficant	differences	between	those	two	groups	with	P	>	0.05	(p	=	0.669,	Mann-Whitney	test).	
The	baseline	characteristic	between	the	two	groups	was	similar.	In	conclusion	the	use	of	antiproliferation	and	antifibrotic	agents	such	
as	mitomycin	C	and	5-fluorourasil	as	an	adjuvant	therapy	can	give	some	influence	in	the	expression	of	MMP-1.	
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introduction

Pterygium is triangular-shaped fibrovascular tissue 
growth from conjunctiva and subconjunctiva bulbi 
surrounding by conjunctiva epitheliums and hypertrophy 
tissue of subconjuctiva which grows from medial side to 
lateral from interpalpebrae fissure to the cornea extending 
and infiltrates the surface of cornea with apex growing 
toward the pupil. Pterygium is divided into apex part or 
head resemble to avascular head, Fuch’s islets or Fuch’s 
island and Stocker’s epithelial line can be found in the edge 
of the head, corpus and collum.1

Degradation of Bowman membrane or extracelullar 
matrix probably related to extracelullar protein enzyme 
of several MMP. Currently MMP probably involves in 
pterygium growth and suggested to co nduct pterygium 
tissue culture examination to see collagenase (MMP-1) 
and gelatinase (MMP-2, 9). MMP-1 and MMP-2, 9 are 
estimated. 

Matrix Metalloproteinase (MMP) is a family of 
endopeptide-depended metalloenzyme and commonly 
represents class enzyme that responsibles for extracelullar 
matrix degradation (ECM). These enzymes are secreted 
and synthesized by several cell types including fibroblast.2 
Recently, it is reported that expression of MMP increase 
on pterygium. Expression of MMP-1, MMP2, and MMP-
9 increase in the pterygium cells which invade Bowman 
membrane layer. Those MMP are the most important 
member that responsible in destruction process of Bowman 
membrane.3

One of method used to decrease activity of fibroblast 
is by using mitomycin C and 5-fluorouracil (5-FU). 
Mitomycin C is antiproliferative agent derived from 
Streptomyces caespitosus. It is a potent inhibitor of 
fibroblast proliferation by inhib iting synthesis of DNA 
(fase G and S) and its function. Besides, it also acts as 
antineoplastic, antibiotic, and antimetabolit. This drug is 
100 times more potent than 5-fluorouracil (5-Fu). 5-Fu is 
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pirimidin antagonist that impedes fibroblast proliferation. It 
works by inhibiting timidin enzyme synthesis and influence 
replication of fase S and works on RNA.4,5 

methods

This study was cross-sectional study. Subjects were 
allocated to treatment group randomly. Hence, each subject 
had same chance to be able to get one particular treatment. 
Subjects were patient pterygium who visited Opthalmology 
Department of Dr. Sardjito Hospital Yogyakarta and its 
network that fulfilled inclusion and exclusion criteria. 
There were 54 persons, dividing into 2 groups, mitomyicin  
C injection groups (n = 27) and 5-fluorouracil injection groups 
(n = 27). Extirpation was done one week after postinjection 
subconjunctival. Then level expression of MMP-1 
was evaluated by conducting immunohystochemistry 
examination of MMP-1 (IM 135L).

results and discussion

The study was done in Ophthalmology Department of 
Dr. Sardjito Hospital Yogyakarta and its networks. Start 
from October 2007 until march 2008. There were 54 subjects 
that fulfilled inclusion and exclusion criteria. Subjects 
were divided into pterygium group 5 with mitomycin  
C subconjunctival injection (n = 27) and pterygium group 
with 5-fluorouracil subconjunctival injection (n = 27). Then, 
all subjects undergone MMP-1 expression examination. 
Subject’s aged less than 50 years (between 27–50 years with 
mean 45.5 + 4.05 years). Baseline characteristic consisted 
of distribution of age, sex, and pterygium grade could be 
seen in the table 1.

Both groups shown no significant different based on 
the aged (P = 0.159). Subject’s frequency between male 
and female was 27:27. There weren’t significant different 
between two groups based on distribution of sex (p = 0.057). 
On these study there were progressive primary pterygium 
grade 2 as much as 29 much (53.7%), grade 3 as much as 

16 cases (29.6%), and grade 4 as much as 9 case (16.65%) 
for both groups. Description about degree of grading on 
subject’s pterygium shown consistently no significant 
different (p = 0.158). UV light it this study was highest on 
> 5 hours groups per days (55.6%) than < 5 hours per days 
(44.4%). There was no significant meaning between both 
groups (p = 1.00).

Pterygium with injection of mitomycin C and  
5-fluorouracil were examined by immunohystochemistry 
to understand expression of MMP-1. The expression of 
MMP-1was presented on the Table 2.

Means of expression of MMP-1 on pterygium groups 
with mitomycin C injection 13.22 + 12.59 and group with 
5-FU injection 12.00 + 7.71 with value p > 0.05 (p = 0.669, 
Mann-Whitney test). On pterygium groups with mitomycin 
C injection, the lowest expression of MMP-1 is 0 and the 
highest was 48 cell positive per 100 cells. Meanwhile, the 
range of subconjunctival injection 5-FU between 0 and 31 
cell positive per 100 cells.

To examine influence of UV light exposure and age to 
expression of MMP-1 on progressive primer pterygium, we 
had done analyses by stratificating the period of exposure 
of UV light and age group according to expression of 
MMP-1.

In this study, means of expression of MMP-1 both 
treatment group toward UV light exposure < 5 hours on 
mitomycin C injection group 15.92+ and 5-Fu injection 
group 7.58 + 7.88 with p > 0.05 (p = 0.139). Meanwhile, 
with the UV light exposure > 5 hours, mitomycin C injection 
group 11.07 + 7.30 and 5-Fu injection group was 7.40 + 
5.37, p < 0.05 (p = 0.045). Mean expression of MMP-1 on 
both treatment group toward age 24–44 year on injection 

Table 1. Demographic and Baseline Characteristic

Characteristics Pterygium with injection of
MMC (n = 27)

Pterygium with injection of
5-Fu (n = 27)

p-value

Age (years) 43.85 (± 6.66) 46.22 (± 4.58) 0.159
Sex

Male (%) 10 (37) 17 (63) 0.057
Female (%) 17 (63) 10 (37)

Pterygium Grading
Grade 2 (%) 11 (40.7) 18 (66.6) 0.158
Grade 3 (%) 10 (37.0)  6 (22.2)
Grade 4 (%)  6 (22.2)  3 (11.1)

Ultraviolet Light Exposure
< 5 hours per day (%) 12 (44.4) 12 (44.4) 1.00

> 5 hours per day (%) 15 (55.6) 15 (55.6)

Table 2. Different means expression of MMP-1 between two 
groups treatment

Expression 
of MMP-1

MMC injection
(n = 27)

5-Fu injection
(n = 27)

p-value

Mean ± SD 13,22 ± 12,59 12,00 ± 7,71 0,669

Min-max 0–48 0–31

Note: MMC = mitomycin C, 5-Fu = 5 Fluorouracil
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mitomycin C injection group 6.9 + 2.73 and 5-Fu injection 
group 6.38 + 2.45, p > 0.05 (p = 0.6777). The only different 
was on age group 45–50 years. In this group, mitomycin  
C injection group was 16.9 + 14.62 and 5-Fu injection group 
was 7.95 + 7.56 p < 0.05 (p = 0.024).

Burratto, 2000, said that prevalences of pterygium wasn’t 
depended on genders. Radiation UV light continously in 
a long period would cause inhibition of DNA synthesize, 
RNA, and protein and also change permeability and motility 
of cell.6,7 UV light albedo caused mutation on TP53 tumor 
supressor gene in parental limbal basal cells and fibroblast 
elastin gene in limbal epithelial. These cells made a material 
of abnormal elastic and variety of expression MMP.3

Mean expression of MMP-1 on both group treatment 
toward age 25–44 year on group mitomycin C injection was 
6.9 + 2.73 and on 5-Fu injection group was 6.38 + 2.45,  
p > 0.05 (p = 0.677). Age group 45–50 year revealed 
mitomycin C injection was 16.9 + 14.62 and 5-Fu injection 
group was 7.95 ± 7.56, p < 0.05 (p = 0.024). 

Characteristic of pterygium was invasion of surface 
of cornea through destruction of Bowman Membrane 
and collagen damaged. Pterygium cell invade Bowman 
membrane up to increasing production from matrix 
metalloproteinase (MMPs) that changed limbal basal stem 
cell and activated fibroblast.3 Degradation of Bowman 
membrane probably related to extracellular protein enzyme 
or several MMP.3,6 Identification of 6 type of 9 MMP which 
different in increasing basal epithelial cell and expression 
of MMP-1 was found mostly on fibroblast pterygium and 
also often on Bowman layer separately.3,6 Li et.	al. (2001) 
used to culture in vitro that shown increasing of MMP-1 and 
MMP-3 on pterygium fibroblast, (Dharmawan et.al., 2007) 

stated that there were increasing expression of MMP-1 on 
progressive primary pterygium.2

Use of antimetabolite medication and antiproliferative 
on eye had used to especially on glaucoma side to examine 
the success of filtration operation. Mitomycin C was a 
antiproliferative agent that functionated as metabolite 
activator through process reduction to alkil agent that 
cross DNA and said more potent because could disturb 
any phase of cell sickle, wasn’t only disturb replication 
of DNA but also inhibited mitosis and protein synthesis. 
Mitomycin C and 5-Fu had a same role in inhibiting growth 
and replication of fibroblast.4

In this study, found that either mitomycin C or 5-FU 
influence toward expression consentration of MMP-1 
although statistically insignificant. Mitomycin C suppressed 
proliferation from the growth of cell by inhibiting DNA 
synthesize.8,9 Nending	et.al. 2004 said that 5-Fu suppresed 
proliferation of fibroblast by inhibiting complex DNA 
synthesis that induce by TGF-ß on forming of scar tissue in 
the skin. It was said that mitomycin C more potent and had 
effect that stand longer than culture of fibroblast, meanwhile 
5-Fu just stand more than 7 days.4 Mitomycin C had 
effect that stand until one month toward fibroblast culture 

Picture 1. Expression of MMP-1 on pterygium with 
MMC injection: a)100´ magnification, b) 400´ 
magnification. It is seen that nuclei of conjunctiva 
epithelial cell stated positive with the colour rown 
(black arrow).

Picture 2. Expression of MMP-1 on pterygium with injection 
5-fluorouracil with magnification 400´. Results 
positive for nuclei conjunctiva epithelial cell if the 
color was brown (black arrow).

Table 3. Different mean expression of MMP-1 both treatment 
groups according to exposure to sunlight (UV) and 
age.

<	5 hours

MMP
MMC

Mean ± SD
5-Fu

Mean ± SD
P-value

15.92 ± 17.11 7.58±7.88 0.139
> 5 hours

MMP

MMC
Mean ± SD

5-Fu
Mean ± SD

P-value

11.07 ± 7.30 7.40 ± 5.37 0.045

Age 25–44

MMP
MMC

Mean ± SD
5-Fu

Mean ± SD
P-value

6.9 ± 2.75 6.38 ± 2.45 0.677
Age45-50

MMP

MMC
Mean ± SD

5-Fu
Mean ± SD

P-value

16.09 ± 14.62 7.95 ± 7.56 0.024

Table 4. Linear regression to the expression of MMP-1 between 
age, occupation, education, and UV light exposure.

Variable   C I 95%

Age groups 5,559 0,69 11,57
Education 1,385 0,468 5,18
Occupation 0,817 0,569 2,04

UV light exposure -2,735 0,351 3,10
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Picture 3. Linear regression to the age group

Picture 4. Linear regression to treatment groups of occupation

Picture 5. Linear regression of educational groups

Picture 6. Linear regression to UV light exposure groups

meanwhile 5-FU only stand for 7 days.4 Besides, it found 
that although both agent work by inhibiting synthesize of 
DNA on cell sickle, mitomycin C inhibit DNA on all cell 
phase, meanwhile 5-Fu selectively only inhibit DNA on 
phase S and G2. Results from cochcrane compared that 
mitomycin C and 5-Fu shown that both agent had same 
effect in inhibiting proliferation of fibroblast.10

To judge relation between variable, measured by using 
linear regression toward relation between expression MMP-
1 toward group age, education, occupation, and long period 
of UV light exposure. There weren’t significant different 
statistically between 4 variables.
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conclusion

Based on the study, it could be concluded that mean 
expression of MMP-1 on pterygium with mitomycin 
C injection 13.22 ± 12.59 compared with injection  
5-Fluorourasil 12,00 ± 7,71 statistically wasn’t significant 
p > 0.05 (p = 0.669, Mann-Whitney test). There were no 
statistical difference between age, sex, pterygium grade, 
and UV light exposure.

Based on the results and discussion on this study, 
it could be concluded that MMP-1 expression was not 
different significantly between mitomycin C injection group 
and 5-Fluorouracil subconjunctival injection group. Both 
antiproliferative drugs could influence level of MMP-1 
expression on pterygium. Excessive MMP-1 expression on 
patient pterygium could be suppressed by using mitomycin 
C injection and 5-Fluorouracil.This study shown that both 
drugs influenced expression of MMP-1.
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