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Effect of Bimatoprost on the Permeability of Trabecular Meshwork
Cell Monolayer
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Purpose: To investigate the effects of bimatoprost on the permeability of cultured human trabecular meshwork cells (HTMC)

monolayer.

Methods: HTMCs were cultured until confluency in the inner Transwell chamber and then exposed to benzalkonium chloride, bri-
monidine, latanoprost or bimatoprost for 1 week. Carboxyfluorescein permeability through the HTMC monolayer was measured
using a spectrofluorometer after 2 hours in the outer chamber. Cellular viability was assessed using the MTT assay.

Results: Each drug diluted at 1/1000X did not affect the cellular survival (p > 0.05). Brimonidine, latanoprost and bimatoprost did
not affect the carboxyfluorescein permeability through the HTMC monolayer (p > 0.05). The carboxyfluorescein permeability was
not different between latanoptost and bimatoprost after 1 week of exposure (p > 0.05).

Conclusions: Bimatoprost, a drug known to increase trabecular outflow, does not affect the carboxyfluorescein permeability
through the HTMC monolayer. Thus, the effect on the trabecular outflow of bimatoprost may not be significant.
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QFF2RYoN A A& AR 6AIZF ool AERt ko] A
WzhoA AfFFE HAW] EHejetolil (Sigma-Aldﬁch
St. Louis, MO, USA)©.2 ]| 3t uljoF Alof 371 & AY
A|(Gibco, Invitrogen, Carlsbad, CA, USA)} 15% S-gfjotd
A (Hyclone, Ther- moscientific, Carlsbad, CA, USA)o| 3
3+=] Dulbecco’s modified Eagle’s medium [ x](DMEM,
Gibco, Invitrogen, Carlsbad, CA, USA)E AR&-3}0] 5% CO,
welol A Zeuekaioch. AgFAEst oldE 24w
Z92 e A BT T A7zl ol TS A
AstaL wiefe AlGsialem AlZ7t uF Ao FRtsiAH
10% $-efjo}&3(Gibco, Invitrogen, Carlsbad, CA, USA)S
29 i = 1:39] Hla® EYAL A2sto] Athulefst
t}.

2

A=

ARpORRE QIAle] M FAEE EYA Helat F 12-well
9] Transwell (Corning, No0.3460, Acton, MA, USA)9] U=
chamber (insert diameter 12 mm, pore size 0.4 mm)o]
2x10* cells/mLe] HE2 7} wello] T2/ NZTE B335}
R e L
Anlgon PeFAET BEom Ul A Ae &
Qg @] mekel vl S RS wiAls] 8t
of 1% Selof Y e ket A2 THT chS bk of
Ao HEAZ 53] AMEEE= Benzalkonium chloride
(BAC, Sigma-Aldrich, St. Louis, MO, USA) 20 pg/mL, -1

|37
3

2]31 phosphate buffered saline (PBS; Gibco, Invitrogen,
Carlsbad, CA, USA)Z AF8-9] Z} 2415 1/10009] =2
dA Ao Z 5A431e] BMD 5 um (Allergan, Irvine, CA,
USA), BIM 4.15 um (Allergan, Irvine, CA, USA), LAT
0.025 pm (Pfizer, Puurs, Belgium)E 242} 15U7F EA
At Q2o 2= PBSE o] 83Tt

MTT assay

Az o] Aol et A= AlEZFA T Al 2549 screen-
ing test= &38| o]-&E|11 Q)= colorimetric test®] UEQ1 MTT
(3-[4, 5 —dimethylthiazol-2-yl]-2, 5-diphenyltetrazolium bro-
mide, Sigma-Aldrich, St. Louis, MO, USA) assay& ©|-&3}
ATES QAle] HEFAES GEoR Sy Hoke
T 15T A4 FEO] ofAlo| kE:AIZ A HjA|of
MTTE ZF welld 100 uLA Foj3t & 4/\]7J‘ ol Az|uj
oFstlrt. 7 the PBSE AlolWl ¥
(Sigma, St. Louis, MO, USA)E Z} welld 0.5 mLA] dof
105 o] &&= T3 96-well plateo] 200 pLA 27 spec-
trophotometer (Fluostar Optima, BMG Labtech, Offenburg,
Germany) 2 570 nmol 4 SHEE 2Asict. ojuf Al
o 34 L ARPol e FEHYS K gL

2o B2 theo] MBgR LRy glc.

o dimethylsulfoxide

Carboxyfluorescein permeability assay

Transwell2] W= chamberoﬂ AEZ7} ddMZzZoa =
qHA AR AL shelst & 157k 2t eblo] wEAI7)
S B0 HAE A8t lH chambero] Z2t1l 1=
M5 PBSZE 33] AJZ%t th3 50 pm carboxyfluorescein
(Sigma-Aldrich, St. Louis, MO, USA)2 =ZA|HTE =5 2
AlZF & transwell-& E510] 9= chamber2 T35 carboxy-
fluorescein®] ‘E=5 532 nmoj|A] spectrofluorometerer (Fluostar
Optima, BMG Labtech, Offenburg, Germany)Z Z%3}of
RS2 Ul titS PBSO|| e A]9] RS o]

8

A 374]EH°1W 574]EH Ato] o] Ml EZE O]%ﬂ
Z chamberol| 4] &%
U SAR= fgﬂ—_t}{—f.—ﬂx}i L}E}lﬂoi unpaired t-testS /\}Q—
of Blwston {oES 0.05%% Aottty a2t
n=2 PBSOH/\‘]—J carboxyfluorescein EIEE 100%= 5o

rd'
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Figure 1. Photograph of confluently cultured trabecular mesh-
work cells in monolayer (X 100).
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Figure 2. Effects of BAC, BMD, LAT and BIM on the surviv-
al of trabecular meshwork cells. Each drug did not decrease
cellular viability significantly (p > 0.05). BAC = benzalko-
nium chloride; BMD = brimonidine; LAT = latanoprost;
BIM = bimatoprost.
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Transwell®] Y= chambero]] Al-9-F7| k=02 Zuls}
A A=t A 2elgt —Ur(Flg 1) Z+ kAo 1 %1?_]' L=

‘?_}3}71] 7\1’ ﬁﬂgr-%’\ﬂ:‘ﬁJ *g:‘:oﬂ ogook’é“ UV\] A ket
(p>0.05) (Fig. 2). B2Eydo] th& oFAof ]3| A
O] AES 844% 77| E ACRE YEou SA 4]
OS2 oAl = UATHp=0.391). 0.01H]9] F=2 3]4A|
A =EZAX Aol BeRydS A9t 7 oAl A
LAY FEE §951A ZAaAFHTHData not shown).
weba] HAEse] FHes S5 A% AES Al

—4 AEo] FEFE HIAA] = 0.00181 = S]AAZ oFA]
&5t Ayt
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Figure 3. Effects of BAC, BMD, and BIM on the permeability
of carboxyfluorescin through the trabecular meshwork cell
monolayer. Each drug did not affect on the permeabilty of car-
boxyfluorescein significantly compared control using PBS (p
> 0.05). Carboxyfluorescein intensity of outer chamber nor-
malized to the mean value obtained using PBS (permeability
100%). PBS = phosphate buffered saline; BAC = benzalko-
nium chloride; BMD = brimonidine; BIM = bimatoprost.
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Figure 4. Comparison of the permeability of carboxyfluorescin
through the trabecular meshwork cell monolayer between
LAT and BIM. There is no significant difference of the per-
meabilty of carboxyfluorescein between LAT and BIM (p >
0.05). Carboxyfluorescein intensity of outer chamber normal-
ized to the mean value obtained using PBS (permeability 100%).
PBS = phosphate buffered saline; LAT = latanoprost; BIM =
bimatoprost.

ZH UH7 MRFHEMESS TSty Oxle S

0.0015} =2 3]43%F BACS} BMD, 12|11 BIM9] carboxy-
fluorescein®] A-HFHSAESF FHEE SHT A%
BAC2} BMDY] £l 98.2%2} 100.76%, 96.67%%= L

B} B5& tf 29l PBSO| H|st] H{FTEA 259
Foro] AR {Fogt AolE mAA gt
(p=0.86, 0.93, 0.70) (Fig. 3). =3+ BIMo]| = ZA| A< ©j o]
carboxyfluorescein®] A-GFHZSA| L EFNEE LATY

EEAH S o} v 23S w] BIMQ] carboxyfluorescein
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ENEL LATO] 96.44%2} B4 2 08 §2)3t 2fo]& 1t
B A] ek kth(p=0.96) (Fig. 4).
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428 2717 AR ekl Aoz o
At} 1 5 BIM+ prostamide Q] -G EA 2 T2 AENS
A4 F2a8} GARBE F2E 7FAY, C-1 carboxyl group©]
by amide A24511 lef S 5 AaHHA A o
2 mzaeaw A olE BT, BIME 4ol
) Z mut olg} o] A8FE E3)
T 223 BT )=t Brubaker et al’S
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2 Aol s ARTFAEE G52
o] Aol FF= ulxlxl oF= 0.0014)¢] %2 BMD,
LAT, BIME 1Y SAA ARTasAlEse £
Tof| n2l= P é B‘WE} o] Bt} =2 FroA=
A2zo] AEHAE A1 Bt ofu)el HEE-S ATHA|
A Fite S0 o577 fiEkE 4= 97wzl 0.0014H 2]
TR ol digh AdS Attty LAT 0.0014]<]
= 0.02 umol| 3@5h, 1A latanoprost 0.005%S 3t
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- ILXE =
HOIETZAETI MRFCUEMEE EntMo O/Xl= FE

S Carboxyfluoresceing 0|&ot0] HIOIEZZ2AET MRFHENEZEC Futdo| 0/Xl=
CHAtot gheH: Transwell@] LHE chamber0f Q1K Q] MQFMZE HEOR SOG4

S0 HIEDLIZ, B2|Z2LH, 2tE fquAE HIOIEZ2AEQ 242 cha
carboxyfluorescem% 2AZE S0 =EAZ] & 2= chamberO| A £1tE carboxyfluorescein® ==& SHGICH Ofmf MO A
&£2 MTT assay2 SH5IRULCE

2k 2 M= 1100022 s|lMet SE0M FREAUN =S A7 R0l HISHH MEO| YEol| Folot Fe= 0lXIX| HRACH
Eot BE|2UH, e Z2AE HDIEZRAEE 13U 2E 2 A0 H|5IH YRFHEMRES Fat=of Foler Jet=
OIXIX| LUSH(p>0.05), HIOIEZZAESQ} SIEILZ2AE MO0 FotE9| Xt0[7F LIEFLIX| 2RUCHp>0.05)

HE: Mox=2 E5 HASES EXI5H= 7102 *aﬁ_ HIDIEL2AE= MRFUSMESH A carboxyfluorescein| & ntz0f
Fets OIXIA] UL TEb HIOIEZ2AET IRFMEE S LRS00 0[Xl= T2 ROIoHA ¥ 7tsd0l Ut
(tfetetatets|X| 2015:56(4):586-591)
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