CHBiotatata|x| 20181 X 59 H X 6 5
J Korean Ophthalmol Soc 2018;59(6):543-548

ISSN 0378-6471 (Print) - ISSN 2092-9374 (Online) . _
https://doi.org/10.3341/k0s.2018.59.6.543 Original Article

MRFMZON LZZolAto] USR] MMt
QUASIEIA SIS A O| YIS O|X|= HSk

Effect of Valproic Acid on Nitric Oxide and Nitric Oxide Synthase in
Trabecular Meshwork Cell
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Purpose: To investigate the effects of valproic acid on the production of nitric oxide (NO) and expression of endothelial nitric ox-
ide synthase (eNOS) in cultured human trabecular meshwork cells (HTMC).

Methods: Primarily cultured HTMC were exposed to 0.25, 0.5, and 1.0 mM valproic acid for 6, 12, and 24 hours. Expression of
eNOS mRNA was assessed with Reverse transcription-polymerase chain reaction, and production of NO was assessed with
Griess assay. Cellular survival was assessed with the 3-[4, 5-dimethylthiazol-2-yl]-2, 5-diphenyltetrazolium bromide (MTT)
assay.

Results: Valproic acid at concentrations of 0.25, 0.5, 1.0 mM did not affect the cellular survival of HTMC significantly after ex-
posure for 24 hours. Valproic acid increased NO production in a dose- and time-dependent manner. Also, valproic acid in-
creased the degree of eNOS mRNA expression in a dose-dependent manner in HTMC.

Conclusions: Valproic acid increases production of NO and expression of eNOS mRNA in HTMC. Thus, valproic acid might in-
crease aqueous outflow through the trabecular meshwork.
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MTT assay

Ale) Aol oie Aike AZAETH AZEA ] A
HALR B3] o] 8= 1l gl HralAARe] Y&l MTT (3-[4,
5 —dimethylthiazol-2-yl]-2,
Sigma, St. Louis, MO, USA) assay" 2 o|-23}9jt}. ok 1
2] gt A|3z9] v x]of] MTTE Z} welll 100 plLA Foi3k
4A)7F ZoF z%i]uHo]:ﬁ]— r,]-& Falor Mo—]LH _§_ di-
methylsulfoxideE Z} welld 0.5 mLA go] 105 o]4F &
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5-diphenyltetrazolium bromide,

Griess assay

ATAlZo Al NOO| A/ Griess assayS ©]-8-5}0]
23Tk ARpFe A RFAES VPAS] et A
HEHE wE2A)7] o2 iR of| 52 Griess reagent (Sigma,
St. Louis, MO, USA)E 42 & 96-well plateo]] %7 spec-
trophotometer (FLUOstar Optima, BMG Labtech, Offenburg,
Germany)= 540 nmojA| S35 ZAsI3) oy £&
A& F3}7] 93l sodium nitrite (Sigma, St. Louis, MO,
USA)E TAZ O 3|Aste] ARE-5I3ITY.
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nuclease-free waterS 23}5}o] TH= RNA denaturation
mixE 70C o] 587} denaturation A]7]1 G&of 587+ &
T} Prime RT premix (Genet bio, Seoul, Korea)?} =315}
o] 42°Cof|A 1A)7L, 70°C 1087t WHS-A]A cDNAZE 314
sttt S cDNAo] 2XGoTaq Green Master Mix
(Promega, Fitchburg, WI, USA)2} 10 pmol 2] forward pri-
mer (ctg get ttc cct tec agt tc, 225 bp), reverse primer (cct
tcc aga tta agg cgg ac, 225 bp)E ZZ =33}
DNAEngine cycler (Bio-Rad, Hercules, CA, USA)S A&
3Fod 94C o)A 5E, 94C 30%, 54°C 30%, 72°C 3022 &
30 cyclesE A|3¥3t & 57°Col|A] 57 HEA| AT ZZ
polymerase chain reaction productE 1% agarose gelof %
7] 9&3}l%] DNA bandE multi Gauge v2.02 (Fujifilm,
Tokyo, Japan)E o|-&3s}o] EA35}4L}. o] B-actionS in-
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oF9tH(p<0.05) (Fig. 1).
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Figure 1. Effects of valproic acid (VPA) on the survival of tra-
becular meshwork cells. VPA did not affect the survival sig-
nificantly compared to non-exposed control (p > 0.05).

nitrite A3 Aol A 8-2)3F ZpolS LERA] &kt (p=0.914,
0.788, 0.200) (Fig. 2). TLeu} oFExE] & 124]7F Toj=
0.5 mMT} 1.0 mMo]| =2A]7] A0 ok a2 5% oke
tf=tol] vlste] F-2)5kA v R A< nitrite AAFS F
ZFA R L H(p=0.012, 0.006) (Fig. 3), 24A|7F Fof= 0.5
mMZ} 1.0 mMo]| =EA)7] A vz of| A 2] nitrite AY/dEk
< FoetA S7HIHTHp=0.020, 0.029) (Fig. 4).
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Figure 2. Effects of valproic acid on the production of nitric ox-
ide in trabecular meshwork cells after exposure for 6 hours.
Valproic acid did not affect the production of nitric oxide sig-
nificantly (p > 0.005).
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Figure 3. Effects of valproic acid on the production of nitric
oxide in trabecular meshwork cells after exposure for 12 hours.
Exposure to 0.5 and 1.0 mM valproic acid increased the pro-
duction of nitric oxide significantly (*p <0.05).
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Figure 4. Effects of valproic acid on the production of nitric ox-
ide in trabecular meshwork cells after exposure for 24 hours.
Exposure to 0.5 and 1.0 mM valproic acid increased the pro-
duction of nitric oxide significantly (‘p<0.05).
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Figure 5. Expression of endothelial nitric oxide synthase (eNOS) mRNA after exposed to valproic acid (VPA) in trabecular mesh-
work cells. Exposure to 0.25, 0.5, 1.0 mM for 6, 12, 24 hours increased the degree of eNOS mRNA expression in a dose- and
time-dependent manners. (A) After 6 hours. (B) After 12 hours. (C) After 24 hours of exposure. B-actin was used as internal

standard.
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= IEXE =

MRTMZOIN LEEoA0| UMSYAC| AT}
UMBHIABSAC| WHO| IRl HE

2 MM LZ2OIMO| YAMSIEIAC| MATE UAMSIEIASIAF A(endothelial nitric oxide synthase, eNOS)Q| £4510]
0jXl= EYS Yot Xt ofRALt,
CHAmE B Ao MRFAMEE AXASH & YT ZlAto] 025, 05 1.0 mMe| =2 LEAZI = 6A[ZF 12A12F 240740

Reverse transcription—polymerase chain reaction2 0|& 6}0:1 eNOS mRNAS| &g ZAISIFILH ESH Griess assayE 0|25+
QUAMSHEIA O] MMEES S MG OO MO MES2 3-[4 5-dimethylthiazol-2—yl]-2, 5—diphenyltetrazolium bromide (MTT) assay

o
Aok YRFMEOM 0,25, 0.5 1.0 MM SE2 FEZ M2 24A7F & 20f “O¥ IZ o] MZol HeS O|XIX| EUCH L=z=2
Aite 4RFMZOIM LitedAol MYS STHAZCH, =& AlZtat =0 a2t LitepEA ol MY2to] SII6HRACH Eot g2
2OI2 eNOS mMRNAS] LHE 7 S7IAIRCH =0l Hl2f5t0d eNOS mRNAS| L3l HETt S76HACH
ZE RFMZ0M LE2olAE UMSIEAO| MU eNOS mRNAS| ERiS S7IAIZICH Watd gEzoMe 4R3E Sot
YrRES SVIIE HES UEHE 7540l QL.
(CHSrRtaEStS|X| 2018:59(6):543—548)
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