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Effect of Tetrahydrozoline on the Permeability of
Trabecular Meshwork Cell Monolayer
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Purpose: To investigate the effects of tetrahydrozoline (THZ) on the survival of cultured human trabecular meshwork cells
(HTMC) and the permeability of HTMC monolayer.
Methods: Primary cultured HTMC were exposed to an adrenergic agonist (0.01, 0.1, 1.0 or 10 uM THZ) for 1 day and 3 days.
Carboxyfluorescein permeability through the HTMC monolayer was measured using Transwell. Cellular viability and nitric oxide
(NO) production were assessed using MTT and Griess assays, respectively.
Results: THZ did not affect the cellular survival (p > 0.05) or NO production (p > 0.05). THZ significantly increased the carboxy-
fluorescein permeability through the HTMC monolayer in a dose-dependent manner compared with non-exposed control (p <

0.05) after exposure for 1 and 3 days.

Conclusions: THZ does not affect the survival of HTMC but decreases the permeability of HTMC monolayer in a dose-depend-
ent manner. Thus, THZ may possibly decrease trabecular outflow.
J Korean Ophthalmol Soc 2017;58(1):69-73
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(institutional review board, IRB)2] %912 HHoFiI(5H T
CR-16-115) AA7] AL e} A3 ol =
O3t 2R FLE Qh2P oA A2 AL 6 I7J o|jof &
3 Y AZA HAFE HAWe EejztolAl
(Sigma-Aldrich, St. Louis, MO, USA)2. 2 2] 2|3} v A
of 271 & 3AA|(50 pg/mL gentamicin and 2.5 mg/mL
Fungizone, Gibco, Invitrogen, Carlsbad, CA, USA)%} 15%
2-gfjo}d A (Hyclone, Thermoscientific, Carlsbad, CA, USA)
o] 33%}%El Dulbecco’s modified Eagle’s medium HJj X
(DMEM, Gibco, Invitrogen, Carlsbad, CA, USA)S A[-8-3}
o] 5% CO, HjF71oNA 2l FstRAnt. A-F==A12E7 o] 4]
H 22 F92 AU 2S ERIgE 3 ARzl
o|A|HE AASIL HiFE ALGsIRom AlzE7E uiFgAl
of R 10% $-Efjo}d A (Gibeo, Invitrogen, Carlsbad,
CA, USA)E TR v = Al Fstqict. Al et
AA Y] HfFFAEZE EFAl A2fdt § o xE o
93 Fo) e S| Splol 1% SefolaHol Ze
DMEM HJ%|2 A}8510] THZ (4,5-Dihydro-2-[1,2,3,4-tetrahydro-
1-naphthalenyl]-1H-imidazole monohydrochloride, Tetryzoline
hydrochloride, Sigma-Aldrich, St. Louis, MO, USA)E- 0.01,
0.10, 1.0, 10.0 pMO] =2 197} 347 wSA|HLE g%
TOR7E= HJF M| phosphated buffered saline (PBS;
Gibco, Invitrogen, Carlsbad, CA, USA)& ©]83}%th
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MTT assay
Rlzzo] Aol digh ke AEZA]E} AEE40] screcring
test®= 53| o|-&%]3l Q)= colorimetric test®] U2 MIT (3-[4,
S-dimethylthiazol-2-y1]-2, 5-diphenyltetrazolium bromide, Sigma-
Aldrich, St. Louis, MO, USA) assayZ o]23}3ch'>" 7t
T ool 193} 39 FoF l=EAIT A9 HjA|of
£ 7 welld 100 pLA] Fofgh 5 4AI7F 5ok X |uljeF
3}t 1t PBSE Alojll & dimethylsulfoxide (Sigma-
Aldrich, St. Louis, MO, USA)E Z} well 0.5 mLA] o]
102 o]4 &5 t}3 96-well plateo] 200 uLA %A
spectrophotometer (Fluostar Optima, BMG Labtech, Offenburg,
Germany)Z 570 nmoj|A] S =5 =7431%c) oju A%
o g AEL UFDO ¢S FEHUE A gL
2ol W= Ueo] WEgE ehjolch
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Carboxyfluorescein permeability assay

12-well®] Transwell (Corning, No0.3460, Tewksbury,
MA, USA)9] W= chamber (insert diameter 12 mm, pore
size 0.4 mm)o]] 2x10* cellsymL 9] S =2 7} wello] 1127
e BEsto] kst glRando R e

AZ7} BF02 FUsP A% A SIS F 193 39

50} 7t ool B FIhE AR Ageldct Y
chambero]] A}2}al Q1= N|3ZE PBSE 33] Al&%H o} 50
mM carboxyfluorescein (Sigma-Aldrich, St. Louis, MO,
USA)E =Z2AATE =& 2A17F & transwell S E310] <
Z chamber®2 E3}% carboxyfluorescein®] 5=E 532 nm
of| A spectrofluorometerer (Fluostar Optima, BMG Labtech,
Offenburg, Germany)= Z743to] WES 2 eER)QITH

Griess assay

Mo 427 olgsl 71He shtz QAshd
(nitric oxide, NO)7} 285} 2 THZ7} NO2] AAlof o
2 ") X=X LolR 7] ¢5le] NO2] AA-S Griess assay
olgratol Zgatgiet 2 o] ebael] 197} 37k
ZA171 o2 iAo 5Tk Griess reagent (Sigma, St
Louis, MO, USA)E 4-& & 96-well plateo] 24 NO2| Y
A&l vl R o)A 9] nitriteE spectrophotometer (FLUOstar
Optima, BMG Labtech, Offenburg, Germany)® 540 nmol|
A BYws Egsei oy mEAS T 9l
sodium nitrite (Sigma-Aldrich, St. Louis, MO, USA)E &
Az o sjasto] AT

w oo b

SAA X2

Al o

Flﬂ _I_>'L

A2 3A ol A SATR Ato]o] A|ZE o853t
I tf2to] ARFEe] Hlie 9|5 chamberof]
A ST FHFAE Bt + 2F2A2 e o] unpaired
ttestS ARGSEe] HIWSFR O {4 p<0.05= A5t
At 29 carboxyfluorescein £ =5 100%= 3o
MEgw ehyolc

n&\-n
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THZ7t MREMEZO MEof 0|xXls Fat
0.01, 0.1, 1.0, 10 pM®] THZZ 247} =%
THZE 74 S52e4] o8] 71 0}—3« 2
SEIREER X EL L
(2421 po005) (Fig 1), 558 39 12417
B
2). webA] THZE H4EAZY AZol: fold 43
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w27 ghgron, HERAESS] EIheg ZHsh] 9lat
# AGOIA AGE SR 2 oAl AlEme] AE st
of o3t AfFaSHES e Fitrols S v|AA] &
= & 5
THZ7t MRFHEMNEZSEC | Eotzo ojxl= g

197F THZO =2 A7 - Ao 2 E%] gk iz
o H|gl] THZ= carboxyﬂuorescem——] R i A

20| ENEE 1.0 pME} 10.0 pM EEo)A] ZHzk 95.59%
9} 90.62% ZHzh kA th(p=0.02, 0.001) (Fig. 3). 3
F eE3A7] 9ol oAlol mEEA] g2 it H]
stod 0.1 pM, 1.0 uM, 10.0 pM =04 ZHzF 96.21%,
93.92%, 91.00%= Eitwr} zkzF 7FashTHp=0.027,
0.004, 0.001) (Fig. 4).
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Figure 1. Effect of tetrahydrozoline on the survival of con-
fluently cultured trabecular meshwork exposed for 1 day.
Tertrahydrozoline did not affect on the survival significantly
compared to non-exposed control (p > 0.05).
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Figure 2. Effect of tetrahydrozoline on the survival of con-
fluently cultured trabecular meshwork exposed for 3 days.
Tertrahydrozoline did not affect on the survival significantly
compared to non-exposed control (p > 0.05).
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THZE 10.0 pM 9] 15 %0of 27 ALox 197} 3
Aol 2.153 + 1.754, 2.677 + 1.672 ;LM_J e 2 el
of Wizl o nitrite Aol frofat G2 wAA) estek
(p=0.193, 0.161).
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Figure 3. Effects of tetrahydrozoline on the permeability of car-
boxyfluorescin through the trabecular meshwork cell monolayer
exposed for 1 day. 1.0, 10.0 uM tetrahydrozoline decreased the
permeability of carboxyfluorescin significantly compared to
non-exposed control (*p < 0.05). Carboxyfluorescein intensity
of outer chamber normalized to the mean value obtained using
non-exposed control (permeability 100%).
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Figure 4. Effects of tetrahydrozoline on the permeability of car-
boxyfluorescin through the trabecular meshwork cell monolayer
exposed for 3 days. 0.1, 1.0, and 10.0 pM tetrahydrozoline de-
creased the permeability of carboxyfluorescin significantly com-
pared to non-exposed control (*p < 0.05). Carboxyfluorescein
intensity of outer chamber normalized to the mean value obtained
using non-exposed control (permeability 100%).
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Cf. Transwellg 0|85l HE2=2 SH6H
O MmO MZES MTT assay®, U4taHAl
P THZE= HRFAMELl MET YAMSHE
ol 22t =0 Hl2|ated MeFHISMESY
ITHZ= dRFHZ &= FEE DIXIX| 2
HARES ZANZ JI540]

t

riess assay® 2tZt ZH™GILC}

et F&t2 OIXIX] LUACHP>0.05). THZE HEZO| HIGHH L& = 1Y
UEE RS LAAMZACHp<0.05).
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