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Effect of Benzalkonium, Mitomycin-C and Dexamethasone on Stress in
Trabecular Meshwork Cells
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Purpose: To investigate the effects of benzalkonium chloride (BAC), mitomycin C (MMC) and dexamethasone (DEX) on cellular
stress in cultured human trabecular meshwork cell (HTMC) monolayers.

Methods: HTMCs were cultured in the inner Transwell chamber until confluence and then were exposed to BAC, MMC or DEX
for 6 hours. The carboxyfluorescein permeability through the HTMC monolayer was measured using a spectrofluorometer at 532
nm after 2 hours in the outer chamber. The 3-[4, 5 -dimethylthiazol-2-yl]-2, 5-diphenyltetrazolium bromide (MTT) assay was used
to evaluate cellular viabilities.

Results: The carboxyfluorescein permeability through the HTMC monolayer increased and cell survival decreased with 0.002%
BAC (p < 0.05). Increased permeability without decreasing cell survival occurred with 0.05 ug/mL MMC. No effect on the perme-
ability or cell survival was observed at 0.1 or 1.0 um DEX (p > 0.05).

Conclusions: BAC and MMC induced cellular toxicity and stress at lower concentrations but did not affect survival of cultured
HTMCs.
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bSO A L2 AR 6AITE ofufjol] A&7 ko] o
Zho| A AR5 WAl Eejeto]4l(Sigma-Aldrich, MO,
USA) ez Aefh uljeliAlofl 511 5 8A(Gibeo, Invitrogen,
CA, USA)2} 15% 2-eljo}d A (Hyclone, Thermoscientific, CA,
USA)©| 3235 Dulbecco’s modified Eagle’s medium HJj %]
(DMEM, Gibco, Invitrogen, CA, USA)E AE-319] 5% CO,
w710l Zopleralaich. A9RAET o)A 22
2912 Aehte AS BT T AgF2A o4
A djope Adstelont Asrt wepAlel St
A 10% -2-elo}d A (Gibco, Invitrogen, CA, USA)S 33}
o A2 139) vl =Y Hejsho] Aujorsisct
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2. A=He|

ARt IA19] HRAlEs E-AL A2 3 12-well
9] Transwell (Corning, No.3460, MA, USA)9] inner chamber
(insert diameter 12 mm, pore size 0.4 mm)oj| 2x10* cells/mL
o] FE= 7} wellof] AlZ2E £5510] 10% S-EjoldF &
SRR v = HjoFste] A9 e R ARTAlE
7 erom Fusbl g AL Sklshanh @) x5
Shald o] JaRe WAl $1ste] 1% Sejold e
sk v R 2 23gE T2 0.0002%, 0.002%, 0.02% BAC
(Sigma-Aldrich, MO, USA)¥} 0.005, 0.05, 0.5 pg/mL. MMC
(Kyowa, Japan), 12|31l 0.1, 1.0 pum DEX (Sigma-Aldrich,
MO, USA)of| 6A17F &<t ZH2t w2 Atk 3 DEXE =Y
] A}8-3F vehicleQ] RS- 2ot 7] ¢8ke] 0.06% ethanol
o= 37 =EA|FOoH, JRZRFLOE= PBS (phosphate
buffered saline, Gibco, Invitrogen, CA, USA)E o|-&3} it

it

3. MTT assay

Az o] gz gt Avfe M4 H|£5/d 9] screen-
ing test® &3] o]8E3l Q= colorimetric test®] U
3-[4, 5 -dimethylthiazol-2-yl]-2, 5-diphenyltetrazolium bro-
mide (MTT; Sigma-Aldrich, MO, USA) assayE ©|-&3}%
ok 6412 Bt 7t ] oFAlel] =B A7l A2 ufx|
ol MITE Z} welll 100 pLA Foi3k & 4AJ7F 59F A4

4SS - AR : MES BT HRFME ASHA -

kst oS dFgdez Mojll F dimethylsulfoxide
(Sigma, MO, USA)E Z} welld 0.5 mL¥ o] 10& o]A)
BE= o3 96-well plateo]] 200 uLA A spectrophotometer
(Fluostar Optima, BMG Labtech, Offenburg, Germany)=
570 nmof|A FF=E ST olu] Ao T4 H=
= APEY = FEAYE A 2 2] HlE Y
o] WEgE ek

4. Carboxyfluorescein permeability assay

oFEA]E] 6AIE & A|3Z7} ARRIAL Qli= /4 inner chamber &
PBSZ 33] A|A3t t}S 50 um carboxyfluorescein (Sigma-
Aldrich, MO, USA)& =ZA|FtE =% 24|17t & Transwell
& E3}o] 31 outer chamber= E3}% carboxyfluorescein
9] F%E 532 nmo||A] spectrofluorometerer (Fluostar Optima,
BMG Labtech, Offenburg, Germany)2 Z435}o] WE&F 1}
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Figure 1. Effects of benzalkonium chloride (BAC) on the sur-
vival of trabecular meshwork cells. BAC concentrations more
than 0.002% decreased cellular viability significantly (p < 0.05).
PBS = phosphate buffered saline.
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Figure 2. Effects of mitomycin C (MMC) on the survival of
trabecular meshwork cells. 0.5 pg/mL MMC decreased cel-
lular viability significantly (p < 0.05). PBS = phosphate buf-
fered saline.
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Figure 3. Effects of dexamethasone (DEX) or 0.06% ethanol
(vehicle) on the survival of trabecular meshwork cells. Both
0.1 or 1.0 pm DEX showed no significant effects on the cel-
lular viability (p > 0.05). PBS = phosphate buffered saline.
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Figure 4. Effects of benzalkonium chloride (BAC) on the per-
meability of carboxyfluorescin through the trabecular mesh-
work cell monolayer. 0.002% BAC increased permeabilty of
carboxyfluorescein significantly (p < 0.05). Carboxyfluorescein
intensity of outer chamber normalized to the mean value ob-
tained using PBS (permeability 100%). PBS = phosphate buf-
fered saline.
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Figure 5. Effects of mitomycin C (MMC) on the permeability
of carboxyfluorescin through the trabecular meshwork cell
monolayer. 0.05 ug/mL MMC increased permeabilty of car-
boxyfluorescein significantly (*p < 0.05). Carboxyfluorescein
intensity of outer chamber normalized to the mean value ob-
tained using PBS (permeability 100%). PBS = phosphate buf-
fered saline.
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Figure 6. Effects of dexamethasone (DEX) on the perme-
ability of carboxyfluorescin through the trabecular meshwork
cell monolayer. Both 0.1 or 1.0 um DEX showed no sig-
nificant effects on the permeabilty of carboxyfluorescein (p >
0.05). Carboxyfluorescein intensity of outer chamber normal-
ized to the mean value obtained using PBS (permeability 100%).
PBS = phosphate buffered saline.

o GRS mR|A] O (p=0.235), 0.002% ©JAFe] Ero
A Ao BES FolstA AaAIH 2 H(p=0.01) (Fig. 1),
MMCX: 0.005 pug/mLe}t 0.05 pg/mLe] EHEo|Als A-85A)
29| AYEo| G u|X|A] YREOLY(p=0.847, 0.149), 0.5 pg/mL
9 Freolkti= AlRES] AES: 2ol AaA Tk p<0.05) (Fig. 2).
0.06% ethanol vehicle¥} 0.1 um DEX+= A|3£9] A&
L w27 Lo H(p=0.513, 0.893), 1.0 um DEX= A
ZO] 2SS 279 PBS 100%0] H]8] 95.28%= k7t
AstA 7171 stod FAAHCR fosiAl= EuTh

(p=0.052) (Fig. 3).
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Hp=0.656), 0.002% BAC+ carboxyfluorescein®] F3}%
£ folsHAl 7R (p=0.001) (Fig. 4), NZ2] B&
of S m|XA|] A9 0.05 pg/mL MMCE carboxy-
fluorescein®] A-G-Foh=A L2 EFEE 900|517 2714
FHtHp=0.017) (Fig. 5). 0.06% ethanol vehiclex} 0.1, 1.0 um
DEXE 747} 495 B2Az2e] =ilre] J5ke 17|
OFFTHp=0.25, 0.53) (Fig. 6).
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