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Effect of Nitric Oxide on the Permeability of Trabecular Meshwork Cell Monolayer
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Purpose: To investigate the effects of nitric oxide (NO) on the permeability of cultured human trabecular meshwork cell (HTMC)

monolayer.

Methods: HTMCs were cultured until confluency in the Transwell inner chamber and then exposed to 0, 10 or 100 um S-nitro-
so-N-acetyl-DL-penicillamine (SNAP) and 0.5 mm L-NG-Nitroarginine methyl ester (L-NAME) for 24 hours. Permeabilities of car-
boxyfluorescein through the HTMC monolayer were measured using a spectrofluorometer after 2 hours in the outer chamber.
Cellular viabilities and production of NO were assessed using 3-(4, 5 —dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide (MTT)

and Griess assay, respectively.

Results: The cellular survival was not affected by 10 or 100 um SNAP (p > 0.05) but NO production increased in a dose-depend-
ent manner (p < 0.05). SNAP significantly increased the permeability of carboxyfluorescein through the HTMC monolayer in a
dose-dependent manner compared with non-exposed control (p < 0.05). The endothelial NO synthase inhibitor L-NAME abol-
ished SNAP-induced increase of the carboxyfluorescein permeability (p > 0.05).

Conclusions: NO increased the permeability of carboxyfluorescein through the HTMC monolayer in a dose-dependent manner.
Thus, NO could increase trabecular outflow by increasing the permeability of trabecular cell layer in addition to trabeular mess-

work (TM) relaxation.
J Korean Ophthalmol Soc 2015;56(5):771-775
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carboxyfluorescein2 ©]-&

CHefar Y

b4 B2 ARE 6AIZE ool HETH ¢FLY
Aztol A A5 siAW iﬂﬂol*‘(slgma Aldrich,
MO, USA)o.2 A &] st s Ao %71 5 FAAN(50 pg/mL
gentamicin and 2.5 mg/mL Fungizone, Gibco, Invitrogen,
Carlsbad, CA, USA)%} 15% $-Effo & *](Hyclone, Thermoscientific,
Carlsbad, CA, USA)©] %35 Dulbecco’s modified Eagle’s
medium HjX|(DMEM, Gibco, Invitrogen, Carlsbad, CA,
USA)E ARESHo] 5% CO, 7] ol A 2=t HH‘*B‘P"C‘EP A
$RAES ol AE 2AW 292 Aehte AL T
P B Dy
A2z B Aol SRR 10% -8 o} & A (Gibeo,
Invitrogen, Carlsbad, CA, USA)S E35H v 2 1:39] H]
22 YA Hejsto] Anjujerstalch

SERE

Wi QA HRFAEE EYA A F
12-well©] Transwell (Corning, No.3460, Costar, Acton, MA,
USA)9] Y= chamber (insert diameter 12 mm, pore size
0.4 mm)oﬂ 2x10° cells/mL9] =& 7} wellof| 27 A3
2 wxstel 10% Sefold e BT jA2 wherslaick
Ao HFAEA BEow FU 4
o AL BT F Yol Eakwl vl 50| ke A
371 giato] 1% Sefolaae maket WA= Lake 3 NO
Fojx}e] S-Nitroso-N-acetyl-DL-penicillamine (SNAP, Sigma-
Aldrich, St. Louis, MO, USA)¢]| 10, 100 um®] Fx= & 2447k
w=EAZ o0, eNOS #3419l 0.5 mm L-N°-Nitroarginine
methyl ester (L-NAME, Sigma-Aldrich, St. Louis, MO,
USA)ol= 22} leEAlA v st

MTT assay

Aol Aol it avk= AEZZAI AEEAC]
screening test® &3] o]8%11
Z9 MTT (3-[4, 5 —dimethylthiazol-2-yl]-2, 5-diphenylte-
trazolium bromide, Sigma-Aldrich, St. Louis, MO, USA) as-
SPALE ™ QS HRFAEE BEoR Fut

Q)= colorimetric test®] &

say S o]&

772

st3|X| 20154 X 56 M M 53—

S Hjepet 2417t 2t o] oblol] w2 A7) Az
" Z|o]] MTTE Zt welld 100 uLA Eogt & 4471 2t
Az v Fstict. L ok phosphate buffered saline (PBS)2
Z Ao & dimethylsulfoxide (Sigma, St. Louis, MO,
USA)Z 7} wellg 0.5 mLA o] 105 o]} BE t}he
96-well plateo]] 200 pLA]
Optima, BMG Labtech, Offenburg, Germany)= 570 nmoj| 4]
FHEES 24T ol AEe] 24 JEE Aol
e oFEARE aA) e e T o MEs
2 Urepygich

%7 spectrophotometer (Fluostar

Griess assay

Aa-FAzzo A NO A4S Griess assayE ©]-8-51o]
2A349ITL Y 24417t 2} | eblo] 1A TS )
| of| F5F9] Griess reagent (Sigma, St Louis, MO, USA)E
X2 5 96-well plateo] 4 spectrophotometer (FLUOstar
Optima, BMG Labtech, Offenburg, Germany)= 540 nmol|
A BBEE 2SI oy BEAE P51 919l so-
dium nitrite (Sigma, St Louis, MO, USA)E WA Ao 2 3|
Hetol ALgatoch

Carboxyfluorescein permeability assay

Transwell®] Y= chambero]| A|Z7} ddAMzZ=0 2 =
WSHA| Ab AS SIS F 244171 53 7 SFA|of| lEA
7 % =3bw AAE ARekech 3 chamberd] Ateka
Sl AMEZE PBSE 33 A3 thi 50 mm carboxy-
fluorescein (Sigma-Aldrich, St. Louis, MO, USA)& =54
At =F 2A17F 3 transwell > &5t 9%
= carboxyfluorescein®] %5 532 nmol|A] spectro-
fluorometerer (Fluostar Optima, BMG Labtech, Offenburg,

Germany)® Z73lo] WE g Uenjor.
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Figure 1. Effect of nitric oxide donor on the survival of con-
fluently cultured trabecular meshwork cells in monolayer. 10,
100 um SNAP and co-exposed 0.5 mm L did not affect on the
survival significantly compared to non-exposed control (p > 0.05).
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SNAP = S-Nitroso-N-acetyl-DL-penicillamine; L = L-N"-
Nitroarginine methyl ester.
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Figure 2. Effect of nitric oxide donor on the production of ni-
trite in confluently cultured trabecular meshwork cells. 10,
100 pum SNAP, and 100 pm SNAP with 0.5 mm L increased
nitrite production significantly compared to non-exposed
control. SNAP = S-Nitroso-N-acetyl-DL-penicillamine; L =
L-NG-Nitroarginine methyl ester. *p < 0.05.
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Figure 3. Effects of nitric oxide donor on the permeability of car-
boxyfluorescin through the trabecular meshwork cell monolayer.
10, 100 um SNAP increased the permeability of carboxyfluorescin
significantly compared to non-exposed control and abolished by
co-exposed 0.5 mm L. Carboxyfluorescein intensity of outer
chamber normalized to the mean value obtained using non-ex-
posed control (permeability 100%). SNAP = S-Nitroso-N- ace-
tyl-DL-penicillamine; L = L-N°-Nitroarginine methyl ester.
p < 0.05.
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chamber0i| 50 mm carboxyfluoresceing 2A|Zt S0 =EA|ZI & 2|= chamberO| Al E1HE carboxyfluorescein®] ==& =5t
AL Ofmf MmO MZEES MTT assay=, YMSEAS MM Griess assayz 22t SHGIRUCE
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