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Figure 1. Effects of N1tr0glycer1n (GTN) and vascular endo-
thelial growth factor (VEGF) on the production of nitric oxide
in trabecular meshwork cells. Both GTN and VEGF increased
production of nitric oxide significantly (p < 0.05).
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Figure 2. Effects of wortmanin and Akt1/2 kinase inhibitor on
the nitroglycerin (GTN)-induced production of nitric oxide in
trabecular meshwork cells. Akt1/2 kinase inhibitor and wort-
manin inhibits GTN-induced production of nitric oxide (*p < 0.05).

LUEZS2IM2a 47F -

Ztoll H|gke] wjA|of| A 9] nitrite AL 22+ 63.3%,
57.4%% +J5tA 57 FHtH p<0.05) (Fig. 1). 500 nM
wortmanin®} 1, 10 um Akt1/2 kinase A &|A|S A2 x|k
F UERFA- B3-S o= YEEZ 2 Ado|
GE0 8 w2 Xl 790l vlsto] ujz]of A 9] nitrite Y
o] Zkz} 41.1%, 45.4%, 31.1%% &-oJ51A 7r2skgich
(p<0.05) (Fig. 2).

LIEZZ2|MZI0] eNOS mRNAQ| B30 O|x|= F&k

HERZF A9} VEGFS AfaAl ol w3 A H-S
izt H|ste] eNOSQ] &4do] F71E%lem, 500 nM
wortmanin¥} 1 pm Akt1/2 kinase A3jA|S A=A 2|3t A
o= eNOSE] &H/do] A= lcH(Fig. 3A). YEZZ A
A} VEGF= tizto] vl eNOSO| &5 22t 15.5%,
20.2% Z7}AFH 2 wortmanin®t Akt1/2 kinase A 3A|
£ AAAG Aeole HERS AR 502 EA
71 74%-of Hlste] eNOSQ] &40 9.61%, 15.02%= 4
sl th(Fig. 3B).

al

1k

A7) Arhe Ao AgEAZelA ABEe] UE
22egelo] eNOSY| TS F7HIA Uakshl o] A4

Control VEGF + Akt inhibitor + Wortmanin

B-actin

120

100
80
60
40
20

0 T
VEGF GTN+1 um Akt
inhibitor

) 0

Relative expression of eNOS mRNA (%,

GTN+wortmanin

Figure 3. Effects of nitroglycerin (GTN) on the activity of
eNOS in trabecular meshwork cells. GTN and vascular
growth factor (VEGF) increased eNOS expression, which
were abolished by Aktl/2 kinase inhibitor and wortmanin
compared to the non-exposed control.
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=ABSTRACT=

A Study of the Pathway of Nitric Oxide Production by Nitroglycerin in
Trabecular Meshwork Cells

Suk Hyun Yoon, MD, Jae Woo Kim, MD, PhD

Department of Ophthalmology, Catholic University of Daegu School of Medicine, Daegu, Korea

Purpose: To investigate the effects of nitroglycerin on the production of nitric oxide and its related pathway in cultured hu-
man trabecular meshwork cells (HTMC).

Methods: Primarily cultured HTMC were exposed to 10 nM nitroglycerin using 1% serum-containing media for 30 minutes.
The production of nitric oxide was assessed with the Griess assay and expressions of eNOS mRNA was assessed with
RT-PCR. Additionally, the cells were exposed to wortmanin and Akt1/2 kinase inhibitor to investigate the mechanism re-
lated to the production of nitric oxide.

Results: Nitroglycerin increased the production of nitric oxide (p < 0.05) accompanied with increased expression of eNOS
mRNA. The increased production of nitric oxide and eNOS mRNA was inhibited by wortmanin and Akt1/2 kinase inhibitor.
Conclusions: Low-dose nitroglycerin increased the production of nitric oxide accompanied by increased eNOS activity.
Nitroglycerin drives eNOS activation via the phosphatidylinositol 3-kinase/protein kinase B pathway.

J Korean Ophthalmol Soc 2013;54(9):1429-1434

Key Words: eNOS, Nitroglycerin, Nitric oxide, Trabecular meshwork cells
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