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Dear Sir,

W e congratulate Wu [1] for their study entitled
"Roles of tissue plasminogen activator and its inhibitor

in proliferative diabetic retinopathy". The authors investigated
the effects of tissue plasminogen activator (t-PA) and
plasminogen activator inhibitor (PAI) in the pathogenesis of
proliferative diabetic retinopathy (PDR). The authors reported
that t-PA and PAI are involved in the pathogenesis of PDR.
Matrix metalloproteinases (MMPs) take part in the
breakdown and re-modelling of extracellular matrix in
various physiopathological mechanisms such as wound
healing, cell migration, and angiogenesis. It has been proved
that MMP-9 and MMP-2 might lead to retinal capillary cell
apoptosis, neovascularization and mitochondrial dysfunction
in diabetic retinopathy. Another effect of MMPs is the
induction of vascular leakage by degradation of occludin, the
tight junction protein, followed by disruption of the overall
tight junction complex [2]. In short, MMPs are involved in
neovascularization and the blood-retina barrier breakdown.
There is evidence that plasmin activates some MMPs
subtypes in collagen gel contraction and capillary tube
regression [3]. t-PA has been used for stroke (clot breakdown)
and in retinal vein occlusion (enzymatic vitreolysis).
However, t-PA was shown to be useful only in the first 3h

after the cerebrovascular occlusion [4]. It activates MMPs that
take part in the pathogenesis of blood-brain barrier damage
and tissue edema [5]. With regard to the similarities between
central nervous system and retina, we assume that roles of
t-PA and its inhibitor in PDR may be mediated by MMPs
similar to stroke. Therefore, targeting MMPs together with
t-PA and PAI might be more efficient in the treatment.
The study reflects the levels of t-PA, PAI and vascular
endothelial growth factor (VEGF) in PDR. PDR is usually
accompanied by complications such as retinal ischemia,
vitreoretinal tractions, epiretinal membranes or other
fibrovascular changes that can trigger wound healing
processes. While t-PA, PAI and VEGF have significant roles
in inflammation and wound healing the alterations of their
levels might be attributed to those wound healing processes
but not the PDR pathogenesis. This may be accepted as a
limitation of the study that aimed to explore the triggering
and/or contributing effects of t-PA and PAI in the
pathogenesis of PDR.
ACKNOWLEDGEMENTS
Conflicts of Interest: Ilhan A, None; Yolcu U, None;
Erdem U, None.
REFERENCES
1 Wu SL, Zhan DM, Xi SH, He XL. Roles of tissue plasminogen activator

and its inhibitor in proliferative diabetic retinopathy.

2014;7(5):764-767.

2 Giebel SJ, Menicucci G, McGuire PG, Das A. Matrix metalloproteinases

in early diabetic retinopathy and their role in alteration of the blood-retinal

barrier. 2005;85(5):597-607.

3 Davis GE, Pintar Allen KA, Salazar R, Maxwell SA. Matrix

metalloproteinase-1 and -9 activation by plasmin regulates a novel

endothelial cell-mediated mechanism of collagen gel contraction and

capillary tube regression in three-dimensional collagen matrices.

2001;114(Pt5):917-930.

4 Boudreau DM, Guzauskas GF, Chen E, Lalla D, Tayama D, Fagan SC,

Veenstra DL Cost-effectiveness of recombinant tissue-type plasminogen

activator within 3 hours of acute ischemic stroke: current evidence.

2014;45(10):3032-3039.

5 Sumii T, Lo EH. Involvement of matrix metalloproteinase in

thrombolysis-associated hemorrhagic transformation after embolic focal

ischemia in rats. 2002;33(3):831-836.

Comment on roles of tissue plasminogen activator and
its inhibitor in proliferative diabetic retinopathy

窑Letter to the Editor窑

1075


