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Effect of Rho Kinase Inhibitor on the Production of Nitric Oxide in Trabecular
Meshwork Cells
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Department of Ophthalmology, Catholic University of Daegu College of Medicine, Daegu, Korea

Purpose: To investigate the effects of Rho kinase (ROCK) inhibitor on the production of nitric oxide (NO) and expression of endo-
thelial nitric oxide synthase (eNOS) in cultured human trabecular meshwork cells (HTMC).

Methods: Primarily cultured HTMC were exposed to 0 uM, 10 pM or 100 uM Y-27632 for 3 days and NO production was as-
sessed using Griess assay. After 24 hours, the effect of Y-27632 on the contraction of collagen matrix and the permeability of the
HTMC monolayer was determined. The expression of eNOS mRNA was assessed using reverse transcription-polymerase chain
reaction (RT-PCR) and cellular survival with the 3-(4, 5 —dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide (MTT) assay.
Results: In HTMC, 10 uM and 100 pM Y-27632 significantly increased NO production after 1 day and 3 days (p = 0.020 and
0.001, respectively). At 1 day after exposure, Y-276320 significantly relaxed the collagen matrix and increased the permeability
of the HTMC monolayer (all p = 0.001) and the eNOS mRNA expression (p = 0.039).

Conclusions: Increased NO production may play a role in the mechanism of increased trabecular outflow associated with ROCK
inhibitor.
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Zro| A G55 HAUY o &8 gto]Xl(Sigma, St Louis,
MO, UsA)e 2 A2et v Aol &21 = YA|(Gibeo,
Invitrogen, Carlsbad, CA, USA)2} 15% $-eljo}& A (Hyclone,
Thermoscientific, Carlsbad, CA, USA)©] %3+ Dulbecco’s
modified Eagle’s medium HJX|(DMEM, Gibco, Invitrogen,
Carlsbad, CA, USA)E AFE-3l9] 5% CO, vjF7|o| A zoj
HjgstAnh Al E7E oA AW F9= AR
A% AT F HEFEA o AR AANL W
A&t om Azt wjeFg Aol FRbsiAE 10% S-efof
& #(Gibco, Invitrogen, Carlsbad, CA, USA)S Z35l Hj
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3—(4, 5 —dimethylthiazol-2—-yl)—-2,
5—diphenyltetrazolium bromide (MTT) assay

Alzo] Aol ot ok AmAET} AESA0) A
A2 B3] o] §HAL Q= WAL A2 3-(4, 5 —dime-
thylthiazol-2-yl)-2, S5-diphenyltetrazolium bromide (MTT;
Sigma, St Louis, MO, USA) assayS 0]-23}9/ch? ok 4]
2fak AZO] ¥ xjo] MTTS 7 well% 100 uL¥ Foist 5
4ARF Fk AR T AREICR Hold F di
methylsulfoxideE Z} wellg 0.5 mLA do] 105 oA &
= U 96-well HIFAO] 200 uLA $A E3EEA
(FLUOstar OPTIMA, BMG labtech, Offenburg, Germany)
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4l3(collagen gel contraction assay)
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Z chamber (insert diameter 12 mm, pore size 0.4 mm)o]
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ol B AL Tost w2 mEt ok 2t of
207 5 RIlE AAE Al
of A}2}al = AJ3EE phosphate buffered saline (PBS)Z 3
3] A5k tF2 50 mM Carboxyfluorescein (Sigma-Aldrich,
St. Louis, MO, USA)E =EA|F Tl =& 24|17t & trans-
well & E510] 9= chamber2 FI}E carboxyfluorescein
9] FEE 532 nmof| A spectrofluorometerer (Fluostar Optima,
BMG Labtech, Offenburg, Germany) 2 Z7%3}o] ¥Eo 2
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Griess assay

Aa-FA2zo) A NO2 A2 Griess assayE ©]-8-51o]
2ok AAFE AGFAEE Y26720]
o} A7PERE w2A|7) ok wiz]o] 52| Griess reagent
(Sigma, St Louis, MO, USA)E 412 & 96-well plateo] %¢
A spectrophotometer (FLUOstar Optima, BMG Labtech,
Offenburg, Germany)2 540 nmo|| 4 SF =& =343}t
oluf £EX|E 3}7] $J3l sodium nitrite (Sigma, St Louis,
MO, USA)E TAA 2 3l4sto] ARg-shgict

eNOS mRNA 93-S =7J3}7| 93t reverse transcription-
polymerase chain reaction (RT-PCR) Y-26732¢] =2A|71
A8 A| 3| A Trizol (Invitrogen, Carlsbad, CA, USA)S
o]-gsto] RNAE #efgt - &£2]% RNAJ4 eNOS mRNA
o] IS RT-PCRS o]&8f Ikt Ad-f-Al A
22]5F RNA®} Oligo dT primer, Nuclease- free waterS &
35lo] W= RNA denaturation mixS 70Cof 587F dena-
turationA| 7|31 G20 557 & TS Prime RT premix
(Genet bio, Seoul, Korea)?} &gslo] 42°CollA 1AL,
70°Coll Al 1087 WRAIA cDNAR /syt /st
cDNA?®f 2XGoTaq Green Master Mix (Promega, Fitchburg,
WI, USA)&} 10 pmol®] forward primer (ctg get ttc cct tee
agt tc, 225 bp), reverse primer (cct tcc aga tta agg cgg ac,
225 bp)E ZIZ} Z&3%}3}o] DNAEngine cycler (Bio-Rad,
Hercules, CA, USA)E A}8-3lo] 94CojlA] 55, 94C 30%,
54°C 30%, 72°C 3022 % 30 cyclesS A|3Y3t & 57°Coj
A 5B WRSAIF TR 525 PCR productE 1% agarose
gelo] A7) 9E535te] DNA bandES multi Gauge v2.02
(Fujifilm, Tokyo, Japan)E ©]-83dle] A3t ojuf B
action internal standard= A}g8-3}ich

SAX A2
BE AL 3AgelA SAY Ato]e] AEZE o]

Q
[e)
A Y22 oFEAEE s g2 o2 iy wd

652

Ao 5 W3t %E UE S, A2 A&} £,
NO2J A4, eNOS mRNAQ] Hsh= Hyt + FFAE U
Eljo] unpaired t-testE ARS8l F-o)AS Bl

folere %z Halsit
Z at
M|z b 2F

ejief 7UAE HRFEAY ol4H 9]
hvae)

FAIE7F A2t o] AlAsE e AR

Fr
2

o
WP wope] S Fejsiael Pyt A

[e]
oAl F9olA] Yo g Aehts AQF A2
ZCJ;GQ_] A ZFOEAF O 2 Qol—s}ﬁl‘,},”v”

Y-267327t MFFMZL W&o D0jXls F

10, 100 1M 59| Y-267329] :=EA|7] & AJ3Yst MTT
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Fig. 1).
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Figure 1. Effects of Y-27632 on the survival of trabecular

meshwork cells. Y-27632 did not affect the survival sig-

nificantly compared to non-exposed controls (p > 0.05).
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Figure 2. Effects of Y-26732 on the contraction of collagen
gels embedded with trabecular meshwork cells. Both 10 pM
(Y10) and 100 uM (Y 100) Y-26732 increased the diameter of
collagen gels up to 120% compared with non-exposed controls
(*p and 1p represent Y10 and Y100, respectively).
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Figure 3. Effects of Y-27632 on the permeability of carboxy-
fluorescin through the trabecular meshwork cell monolayer.
Exposure to 10 uM and 100 pM Y-27632 increased the perme-
ability of carboxyfluorescin significantly compared with
non-exposed controls. Carboxyfluorescin intensity of outer
chamber normalized to the mean value obtained using non-ex-
posed control (permeability 100%). *p = 0.001.

#740] Z7k517] A&kstol 10412 B3 A E ATHFig. 2)

Y-267327} MRFCLEMEESS Enzo| 0|RXl= HE
oAl eEE A o tiEtoll WISkl Y-26732+= 14
o] carboxyfluorescein®] A-FFHEAxEZS] BEHEE
10 uM 204 29.2%, 100 pM S0l A] 51.3% ©] 27}
A ZTHp=0.001, 0.001; Fig. 3). o]#3t A= =2 3207

A= FAFSHA YElthData not shown).

Y-267327t ARFMZOAM NOQ| Mdo ojX|l= Bt
ATFAIEAA Y-26732¢ oF= A2 5 1Al 2 &
Eo| A SFEAEE SHA| gh2 Hiatel Histod oA 2

~

Nitrite (M)

0 10 100
Concentration (uM)

Figure 4. Effects of Y-27632 on the production of nitric oxide
(NO) in trabecular meshwork cells after exposure for 24
hours. Both 10 pM and 100 uM Y-27632 increased production
of NO significantly in a dose-dependent manner. p = 0.020
and 0.001, respectively.
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Figure 5. Effects of Y-27632 on the production of nitric oxide
(NO) in trabecular meshwork cells after exposure for 3 days.
Both 10 uM and 100 uM Y-27632 increased production of NO
significantly in a dose-dependent manner. *p = 0.046 and 0.021,
respectively.

nitrite A§J=Fo A sIol| vlsto] o5l F7Fekoith
(p=0.020 0.001; Fig. 4). L3} oF= 2] 30| = o
] g|5ke] 90814 viA| o) A1 €] nitrite A AJEFS Z7FAI AT
(p=0.046, 0.021; Fig. 5).

Y—267327} eNOS mRNAS| 310 O|X|= HEt
OFEAEE SHA] ¢k tiRte] H|gt Y-26732+= ¢
A T 1470 eNOS mRNAS] WS F7FAF chFig. 6).
OFFof| wEEA] o2 dixto] Bls| 10 uM Y-26732+=
eNOS mRNA 2] BF&2- 6.5% 27 H oV EAH o= &
O|3}A] FAUTHp=0.450). L} 100 uM Y-26732= eNOS
mRNAS] &S 23.56% S7HAIA SAHOR {5
AtolE LER 2 thp=0.039).

653



- Cfsterntets|x| 2016 A 57 B M 4 3 -

A B 160
Control Y10 Y100 < 10+
< 120

£

o

=z

[0}

k]

s

B-actin 2

[

S

X

w

20 +
ol

Concentration (uM)

Figure 6. Expression of eNOS mRNA after exposure to Y-27632 (Y) in trabecular meshwork cells (A). Exposure to 100 uM
Y-27632 for 1 day (B) increased the degree of eNOS mRNA expression significantly (p = 0.039). B-actin used as internal standard.

eNOS = endothelial nitric oxide synthase.
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