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Abstract In the present study, we investigated the effect

of three different sources of hydrogen sulfide (H2S) on

sympathetic neurotransmission from isolated superfused

bovine iris-ciliary bodies. The three agents under consid-

eration were: ACS67, a hybrid of latanoprost and a H2S-

donating moiety; L-cysteine, a substrate for endogenous

production of H2S and GYY 4137, a slow donor of H2S.

We also examined the contribution of prostaglandins to the

pharmacological actions of the H2S donors on release of

[3H]-norepinephrine ([3H]NE) triggered by electrical field

stimulation. ACS67, L-cysteine and GYY 4137 caused a

concentration-dependent inhibition of electrically-evoked

[3H]NE release from isolated bovine iris-ciliary bodies

without affecting basal [3H]NE efflux. The cyclooxygenase

inhibitor, flurbiprofen enhanced the inhibitory action of

ACS67 and L-cysteine on stimulated [3H]NE release. Both

aminooxyacetic acid, an inhibitor of cystathionine-b-syn-
thase and glibenclamide, a KATP channel blocker reversed

the inhibition of evoked NE release induced by the H2S

donors. We conclude that H2S donors can inhibit sympa-

thetic neurotransmission from isolated bovine iris-ciliary

bodies, an effect partially dependent on the in situ pro-

duction of H2S and prostanoids, and is mediated by an

action on KATP channels.

Keywords Hydrogen sulfide � Anterior uvea � [3H]-
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Introduction

Hydrogen sulfide (H2S) is a colorless, flammable and

water-soluble gas [1–4]. Although it was known for its

toxic nature for centuries, evidence from recent studies

support a biological role for H2S as a gaseous neurotrans-

mitter in mammals [1–4]. Evidence from literature supports

a pathophysiological role of this gas in several mammalian

organ systems such as the cardiovascular and central ner-

vous systems [5–8]. H2S is synthesized endogenously in

various tissues from amino acids, L-cysteine and homo-

cysteine in the presence of enzymes of the sulfur metabolic

network such as cystathionine-b-synthase (CBS) or cys-

tathionine-c-lyase (CSE), and 3-mercaptopyruvate sulfur-

transferase (3MST) along with cysteine aminotransferase

[2, 9, 10]. There is evidence confirming the activity and

expression of CBS and CSE in the liver, kidney, brain,

ileum, uterus and placenta [2]. Furthermore, CBS, CSE and

3MST are both present and are enzymatically active in

ocular tissues [11, 12]. In isolated bovine eyes, Kulkarni

et al. [12] found that while the highest concentrations of

H2S was detected in the cornea and neural retina, no such

gas was present in the vitreous humor [12]. Deficiency of

CBS has been associated with many eye disorders such as

retinal degeneration, retinal detachment, optic atrophy and

glaucoma [13, 14], suggesting a significant role for the

transsulfuration pathway in ocular pathophysiology.

Evidence from literature supports a physiological and

pharmacological role for H2S in numerous mammalian

cells and tissues. For instance, H2S modulates long term

potentiation in rat hippocampus in the central nervous
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system [3] and elicits relaxation of the vasculature in the

cardiovascular system [2]. H2S has been reported to act as

an intracellular antioxidant, conferring cytoprotection to

various organ systems, including the heart, central nervous

system and digestive system [4]. Presumably, its free rad-

ical scavenging activity and ability to elevate glutathione

concentrations contribute to its cytoprotective actions in

these tissues [4]. In ocular tissues, H2S plays a neuropro-

tective role in the posterior segment of the eye where it

prevents light-induced retinal deterioration in mouse retina

[11]. Evidence from our laboratory affirm a pharmaco-

logical role for H2S in the anterior and posterior segments

of the eye. Both H2S donors, Na2S and NaHS relaxed

carbachol-induced tone in isolated porcine irides, an action

that was dependent on endogenous production of prosta-

noids and the biosynthesis of CSE and CBS [15]. Fur-

thermore, Monjok et al. [15] found that while KATP

channels were involved in the relaxation caused by the H2S

donors, inhibition of nitric oxide biosynthesis had no effect

on this response [15]. In another study, both NaHS and

Na2S produced a concentration-dependent inhibition of

electrically-evoked [3H]NE release from the isolated por-

cine iris-ciliary bodies, a response that was attenuated by

inhibitors of CSE and CBS [16]. These investigators also

found that, NaHS caused a concentration-dependent

decrease in the concentrations of endogenous nore-

pinephrine and epinephrine without affecting dopamine

content in isolated porcine iris ciliary bodies [16]. In 2010,

Ohia et al. [17] showed evidence that L-cysteine, a sub-

strate for the production of H2S, can relax isolated porcine

irides under conditions of tone induced by the muscarinic

receptor agonist, carbachol. The inhibitory action of L-

cysteine in porcine isolated irides was dependent upon the

endogenous production of H2S by both CSE and CBS, and

on activity of KATP channels [17]. In the posterior segment

of the eye, both NaHS and Na2S inhibited potassium-

evoked [3H]D-aspartate release from isolated superfused

bovine and porcine neural retinae, a response that was

dependent on the intramural biosynthesis of H2S [18]. In

rat retinal pigment epithelial cells, Njie-Mbye and

coworkers provided evidence that both L-cysteine and

NaHS can increase cyclic AMP production through an

action on KATP channels [19]. Chitnis and coworkers found

that in isolated bovine posterior ciliary arteries, both fast

releasing H2S donors such as NaHS and its slow-releasing

counterparts (GYY4137, AP67 and AP72) relaxed tone

induced by phenylephrine, an effect that was dependent on

endogenous production of prostanoids, H2S and on the

activity of KATP channels [20, 21]. Other investigators have

also reported pharmacological actions of H2S donors on

ocular tissues [4, 12].

Based on our earlier observations that H2S donors can

regulate sympathetic neurotransmission from isolated,

superfused porcine iris-ciliary bodies [16], the present

study sought to compare the pharmacology of different

types of gas donors on electrically-evoked radiolabeled

norepinephrine release from bovine iris-ciliary bodies. The

aim of the present study was twofold: (1) investigate the

differential ability of three H2S donors: ACS67, a hybrid of

latanoprost; and a H2S-donating moiety [22]; L-cysteine, a

substrate for endogenous production of H2S [2]; and GYY

4137, a slow donor of H2S [23] to regulate electrical field-

stimulated norepinephrine release from isolated bovine

iris-ciliary bodies, and (2) investigate the mechanisms by

which these H2S donors regulate neurotransmitter release.

A preliminary account of this study has been communi-

cated in an abstract form [24].

Methods

Chemicals

GYY 4137, ACS67, latanoprost and flurbiprofen were

purchased from Cayman Chemicals, Ann Arbor, MI. L-

cysteine, AOA and gibenclamide were procured from

Sigma Chemical Co., St. Louis, MO. Ecolume� scintilla-

tion fluid was obtained from ICN Biomedicals Inc., Costa

Mesa, CA and [3H] Norepinephrine was purchased from

Amersham Bioscience Piscataway, NJ.

Tissue Preparation

Freshly harvested bovine eyes were obtained from a local

slaughter house (Greater Omaha Packing Co., Omaha,

Nebraska) within 3 h of enucleation and shipped (on ice) to

the laboratory. An incision was made along the equator of

each eye and aqueous humor, cornea and lens was

removed. The iris-ciliary body was isolated and then

incubated in 4 ml of oxygenated (95 % O2:5 % CO2)

Krebs buffer solution containing [3H]-norepinephrine

([3H]NE) (2.5 lCi/ml) at 37 �C for 1 h. The Krebs buffer

solution had the following composition (mM); NaCl 118;

KCl 4.8; CaCl2 1.3; KH2PO4 1.2; NaHCO3 25; MgSO4 2.0;

dextrose 10 (pH 7.4). The Krebs buffer also contained

ascorbic acid (56.7 mM) and in some experiments, flur-

biprofen (FBF 3 lM), a cyclooxygenase (COX) inhibitor

was added.

Studies on [3H]Norepinephrine Release

The methodology employed in studies of [3H]NE release is

essentially the same as has been described by the authors

[25–27]. Following incubation, tissues were rinsed twice

with non-radioactive buffer for 5 min, mounted between

nylon mesh cloth and placed in thermostatically-controlled
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Superfusion Chambers (Warner Instrument Corp., CT).

Tissues were superfused with oxygenated Krebs solution at

2 ml/min, with effluent collected every 4 min. After an

initial 60 min of superfusion to establish a stable baseline

of spontaneous tritium efflux, release of [3H]NE was

evoked by 300 d.c electrical pulses (5 Hz, 2 ms pulse

width, 12 V/cm, 60 s, supramaximal voltage) applied at

13 min (S1) and 45/53 min (S2) after the onset of super-

fusion. Collected fractions of superfusates were analyzed

for radioactivity by liquid scintillation spectrometry.

Electrically evoked [3H]NE release were estimated by

subtraction of the extrapolated basal tritium efflux from

total tritium released in the 28-min period after the onset of

stimulation. Basal tritium efflux was assumed to decline

linearly between pre-stimulation and post-stimulation

fractions. To examine the effect of ACS67, L-cysteine and

GYY 4137 on [3H]NE release, each agent was applied at

29 min after the onset of superfusion. For GYY 4137 and

ACS67, S2 was applied at 45 min. For L-cysteine, the

treatment was relatively longer and S2 was applied at

53 min. To determine the effect of AOA and glibenclamide

on the activity of the drugs, these agents were present

20 min prior to S1 and also during S2. Stimulation-evoked

[3H] NE release during S1 and S2 was determined graphi-

cally, and the ratio (S2/S1) was calculated and compared

with untreated controls.

Experimental Design

In the first series of experiments, we compared the phar-

macological actions of the slow-releasing H2S donor, GYY

4137 with those elicited by the substrate, L-cysteine and the

latanoprost-H2S hybrid molecule, ACS67. To determine

the role of prostaglandins in the inhibitory actions of L-

cysteine and ACS 67, we omitted the cyclooxygenase

inhibitor, flurbiprofen in the buffer solution. In the next

series of experiments, we investigated the role of endoge-

nous biosynthesis of H2S and KATP channels in the phar-

macological actions of GYY4137, ACS67 and L-cysteine

by using the inhibitor, AOA and the channel blocker,

glibenclamide. In the last series of experiments, we sought

to compare the pharmacological actions of latanoprost with

that of its hybrid molecule, ACS67. Table 1 provides a

summary of H2S producing compounds and their potential

pharmacological targets evaluated in this study.

Data Analysis

Results were expressed as the absolute S2/S1 ratios and/or

as percentage inhibition of [3H] NE outflow relative to

untreated controls. All three H2S donors were tested on

separate iris-cilary body preparations (i.e., each donor was

tested on a separate iris-ciliary body). Both control and test

experiments for each series of studies were performed on

separate tissues. For statistical purposes, tissues from

control and test experiments were then pooled and com-

pared with each other. Except where indicated, values

given are arithmetic mean ± standard error of the mean

(SEM). Significance of differences between control and

agent-treated preparations was evaluated using analysis of

variance (ANOVA) followed by Tukey’s post-test. Dif-

ferences with P values\0.05 were accepted as statistically

significant.

Results

Effect of H2S Donors on Sympathetic

Neurotransmitter Release

As illustrated in Fig. 1a, stimulation of isolated, superfused

bovine iris-ciliary bodies preloaded with [3H]NE using

electrical impulses (5 Hz, 2 ms pulse duration, 12 V, 60 s)

for two successive periods elicited tritium efflux, yielding

S2/S1 ratios of 0.99 ± 0.04 (n = 12). Application of the

slow H2S donor, GYY 4137 (30 lM), 12 min prior to

second electrical stimulus significantly attenuated electri-

cally-induced [3H]NE overflow [S2/S1 ratios of

0.79 ± 0.03 (n = 4); P\ 0.001] without affecting basal

tritium overflow (Fig. 1b).

We next examined the effect of different concentrations

of H2S donors, GYY 4137 (1–30 lM); ACS67 (10 nM–

10 lM) and L-cysteine (10 nM–10 lM) on field-stimulated

[3H]NE overflow from isolated bovine irides. All three

compounds caused a concentration-dependent inhibition of

electrically-evoked [3H]NE release overflow (Fig. 2a–c).

At an equimolar concentration of 10 lM, ACS67, L-cys-

teine and GYY 4137 elicited a 37.6 % (n = 5, P\ 0.001),

26.1 % (n = 5, P\ 0.05) and 13.7 % (n = 5, P\ 0.001)

reduction of field-stimulated [3H]NE release.

Role of Endogenous Prostaglandins

There is evidence that products of the arachidonic acid

pathway could be involved in the pharmacological actions

of H2S in isolated rat cardiomyocytes [28]. Therefore, in a

series of experiments, we sought to delineate the role of

endogenous PGs in the inhibitory action of H2S donors on

sympathetic neurotransmission in the bovine anterior uvea

by excluding the COX enzyme inhibitor, FBF from the

Krebs buffer solution. Interestingly, exclusion of FBF

(3 lM) partially reversed the inhibitory action of both

ACS67 and L-cysteine (0.1 and 10 lM) on [3H]NE release

(Table 2).
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Effect of a CBS Inhibitor and a KATP Channel

Blocker

We next investigated the effect of an inhibitor of biosyn-

thetic enzymes of the H2S pathway (AOA) and a blocker of

KATP channels on the inhibitory action of the H2S donors.

As illustrated in Fig. 3a–c, AOA (3 mM) reversed the

inhibitory responses induced by ACS67, L-cysteine and

GYY 4137, on field-stimulated [3H]NE overflow. Like-

wise, glibenclamide (300 lM) reversed the inhibition of

evoked [3H]NE release caused by ACS67 (Fig. 4a) and L-

cysteine (Fig. 4b) and GYY 4137 (Fig. 4c). It is pertinent

to note that on their own, both AOA and glibenclamide had

no significant effect on evoked NE release (Figs. 3, 4).

Role of Latanoprost in the Effect of ACS67

on Sympathetic Neurotransmitter Release

ACS67 is a hybrid of latanoprost (the prostanoid FP-re-

ceptor agonist that is used for glaucoma therapy) and a H2S-

donor moiety. To delineate the role of latanoprost in the

inhibitory action elicited by ACS67, we compared the effect

of ACS67 to that of latanoprost on field-stimulated [3H]NE

release. As shown in Fig. 5, ACS67 displayed a higher

potency (IC30 of 2 lM) than that of latanoprost (IC30 of

10 lM) on the neurotransmitter release. Whereas an inhi-

bitor of CBS enzyme, AOA (3 mM) reversed the inhibitory

action of ACS67 (0.1–10 lM), the antagonist had no effect

on the effect elicited by latanoprost (10 lM; Fig. 6).

S1S1

A B

S2S2

GYY 4137 (30 μM)

Fig. 1 Effect of GYY 4137 on field-stimulated [3H]NE release from

isolated superfused bovine iris-ciliary body. Trains of electrical

stimulation (5 Hz, 2 ms pulse duration, 12 V, 60 s) were applied at

fraction 5 (S1) and fraction 12 (S2). a Control. b GYY 4137(30 lM)

was present in the buffer 12 min before and during S2. Fractions of

superfusate containing [3H]NE were collected at 4 min intervals and

analyzed for radioactivity by liquid scintillation spectrometry

Table 1 Pharmacological

pathways targeted by H2S

donors

Source H2S donor Pharmacological target pathways

Slow H2S donor GYY 4137 KATP channels [20]

CSE enzyme [20]

CBS enzyme [20]

Substrate for endogenous synthesis of H2S L-Cysteine KATP channels [17, 19]

CBS enzymes [17, 19, 33]

CSE enzymes [17, 19]

COX pathway [17, 20]

H2S hybrid compound ACS67 KATP channels [24]

CBS enzymes [24]

COX pathway [20]

H2S hydrogen sulfide, CBS cystathionine-b-synthase, CSE cystathionine-c-lyase
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123



Discussion

In the past decade, H2S has been identified as an endoge-

nously-produced gasotransmitter in several mammalian

tissues and organs [1, 2, 4]. Indeed, its role as a neuro-

modulator, neuroprotectant, cardioprotectant, anti-apop-

totic and as an antioxidant agent in various biological

systems is well established [4]. In addition to studies that

have described the pharmacological actions of H2S on

mammalian tissues and organs, its physiological and

pharmacological role in ocular tissues has been reported by

us and several investigators [11, 12, 15–21, 29]. Based on

evidence from our laboratory that H2S donors (NaHS and

Na2S) inhibited sympathetic neurotransmission from iso-

lated porcine iris-ciliary bodies [16], the present study was

focused on comparing the pharmacology of three different

types of H2S donors on electrically-evoked radiolabeled

[3H]NE release from bovine iris-ciliary bodies, in vitro.

While NaHS and Na2S (sulfide salts) have been used as

tools to simulate the biological actions of the endogenous

H2S gas, these agents release large amounts of gas within a

short duration of time. Since the release of endogenous H2S

from cells may occur in lesser amounts and at a much

slower rate, the release of the gas from sulfide salts may be

different from that of endogenously generated H2S. In the

present study, the following compounds were used:

ACS67, a hybrid of latanoprost and a H2S-donating moiety

[22]; L-cysteine, a substrate for endogenous production of

H2S [2]; and GYY4137, a slow donor of H2S [23]. We

employed ACS67 in these studies because latanoprost, an

analog of prostaglandin F2a is currently used in the therapy

of glaucoma [30]. It was, therefore, of interest to determine
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Fig. 2 Effect of hybrid of latanoprost and H2S-donating moiety,

ACS67 (a); substrate for endogenous H2S production, L-cysteine

(b) and the slow H2S donor, GYY 4137 (c) on electrically evoked

[3H]NE release in bovine ICB, in vitro. Control or in presence of

ACS67 (10 nM–10 lM), L-cysteine (10 nM–10 lM) and GYY 4137

(1–30 lM). Vertical bars represent mean ± SEM. Number of

observations is in parenthesis. *P\ 0.05; ***P\ 0.001 significantly

different from control

Table 2 Effect of flurbiprofen (FBF) on ACS67- and L-cysteine-

mediated inhibition of electrically evoked-[3H]Norepinephrine

release from isolated bovine iris-ciliary bodies

Experiment Plus FBF (3 lM) (S2/S1) Without FBF (S2/S1)

Control 0.99 ± 0.040 (12) 0.93 ± 0.037 (5)

? ACS67

0.1 lM 0.79 ± 0.048 (6)* 0.95 ± 0.028 (5)

10 lM 0.62 ± 0.046 (6)* 0.84 ± 0.049 (6)

?L-Cysteine

0.1 lM 0.87 ± 0.087 (5) 0.93 ± 0.039 (6)

10 lM 0.74 ± 0.060 (6)* 0.82 ± 0.058 (6)

Values are mean ± SEM. Numbers of observations in parenthesis.

The hydrogen sulfide producing drugs were added 12 min before S2.

When used, flurbiprofen (FBF) was present throughout the

experiment

* P\ 0.001, significantly different from untreated control
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Fig. 3 Effect of the CBS/CSE inhibitor, aminooxyacetic acid (AOA;

3 mM) on ACS67 (a), L-cysteine (b) and GYY 4137 (c)-mediated

inhibition of electrically evoked [3H]NE release in bovine ICB,

in vitro: control or ACS67 (0.1–10 lM), L-cysteine (10 lM) and

GYY 4137 (10–30 lM) in absence and presence of AOA. Vertical

bars represent mean ± SEM. Number of observations is in paren-

thesis. *P\ 0.05; ***P\ 0.001 significantly different from control
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Fig. 4 Effect of the KATP inhibitor, glibenclamide (Glb; 300 lM) on

ACS67 (a), L-cysteine (b) and GYY 4137 (c)-mediated inhibition of

electrically evoked [3H]NE release in bovine ICB, in vitro: control or

ACS67 (0.1–10 lM), L-cysteine (10 lM) and GYY 4137 (10–30 lM)

in absence and presence of Glb. Vertical bars represent mean ± -

SEM. Number of observations is in parenthesis. *P\ 0.05;

***P\ 0.001 significantly different from control
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whether the new hybrid compound with a H2S moiety can

alter sympathetic neurotransmission in bovine anterior

uvea. Furthermore, these studies would allow us to com-

pare the pharmacological actions of ACS67 with that of the

latanoprost, the parent compound.

We found that all three compounds that can produce

H2S, GYY4137, ACS67 and L-cysteine elicited a concen-

tration-dependent inhibition of field-stimulated [3H]NE

release from isolated, superfused bovine iris-ciliary bodies

without affecting basal tritium efflux. The rank order of

inhibitory activities caused by these compounds are as

follows: ACS67[ L-cysteine[GYY4137. The relatively

higher potency of ACS67 when compared to L-cysteine and

GYY4137 could be due to the fact that this compound is a

hybrid of a prostanoid FP-receptor agonist with a H2S

moiety. Be that as it may, the present observation that all

three compounds inhibited sympathetic neurotransmission

suggests that H2S may interfere with the pathway leading

to NE release from the bovine iris-ciliary bodies. A similar

inhibitory action was displayed by H2S donors, NaHS and

Na2S on electrically-evoked [3H]NE release from isolated

porcine iris-ciliary bodies [16].

Products of the COX pathway have been implicated in

the cardioprotection induced by H2S in isolated rat car-

diomyocytes [28] and in the relaxation of vascular smooth

muscles to H2S donors [31, 32]. We have evidence that

products of the COX pathway are involved in the relax-

ations elicited by H2S donors in the isolated bovine and

porcine iris-ciliary bodies [15, 17, 20]. In the present study,

removal of FBF from the perfusion buffer caused a reversal

of the inhibitory action of both ACS 67 and L-cysteine on

field stimulated [3H]NE release from the bovine anterior

uvea. Taken together, these observations suggest that

arachidonic acid metabolites mediate the inhibitory effects

of ACS 67 and L-cysteine on sympathetic neurotransmis-

sion in the isolated bovine iris-ciliary body.

Recently, AOA has been reported to inhibit both CBS

and CSE, enzymes responsible for the endogenous syn-

thesis of H2S in biological tissues [33]. In the present study,

we examined the effect of AOA on basal and electrically-

evoked [3H]NE release from isolated bovine iris-ciliary

bodies. In these experiments, we only examined the effect

of AOA on concentrations of ACS67, GYY4137 and L-

cysteine that elicited a significant inhibition of evoked

neurotransmitter release. Although AOA had no effect on

[3H]NE release, it blocked the inhibitory actions of ACS67,

L-cysteine and GYY4137 on neurotransmitter release sug-

gesting that effects caused by all three compounds are

dependent upon endogenous synthesis of H2S. A similar

antagonistic action of AOA has been reported on the

inhibitory action induced by H2S donors, NaHS and Na2S

on field stimulated [3H]NE release from isolated porcine

iris-ciliary bodies [16]. It appears endogenously produced

H2S is involved in the pharmacological actions of chemical

donors of this gas and in the actions of its substrate, L-

cysteine. The exact mechanism whereby exogenous gas

donors can interact with the endogenous pathway leading

to additional H2S production is unknown. It is tempting to

speculate that these donors could elicit an indirect action

on the pathway leading to endogenous H2S production via

an effect on other mediators involved in the release of this

gas.

ATP-sensitive potassium channels (KATP) have been

reported to mediate the pharmacological actions of H2S in

the cardiovascular [20, 21] and central nervous systems
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[34, 35]. In the present study, we investigated the effect of

the KATP channel inhibitor, glibenclamide on basal and

field-stimulated [3H]NE overflow from isolated bovine iris-

cilary bodies. In these experiments, we only examined the

effect of glibenclamide on concentrations of ACS67,

GYY4137 and L-cysteine that elicited a significant inhibi-

tion of evoked neurotransmitter release. In the present

study, the KATP channel inhibitor, glibenclamide reversed

the inhibitory actions of GYY4137, ACS67 and L-cysteine

on electrically-induced [3H]NE overflow in the isolated

bovine iris-ciliary body. These results support a role for

KATP channels in the responses caused by the two H2S

donors and its substrate, L-cysteine on NE release.

One of the H2S donors employed in the present study,

ACS67, is a hybrid of latanoprost (a prostanoid FP-receptor

agonist) with a H2S donor moiety [36]. It was, therefore, of

interest to delineate the role of latanoprost in the observed

inhibitory responses to ACS67 on electrically-evoked

[3H]NE overflow. Data obtained in the present study shows

that ACS67 was more potent than latanoprost in inhibiting

field stimulated [3H]NE release in the isolated bovine iris-

ciliary bodies. These results indicate that the H2S moiety

can cause an additional effect on the inhibitory responses

elicited by the FP-receptor agonist, lantanoprost. Indeed,

there is evidence that FP-receptor agonists can inhibit

sympathetic neurotransmission in the isolated rabbit iris-

ciliary body [37] and dopaminergic neurotransmission in

the isolated rabbit [38] and bovine [39] neural retina. The

observation that ACS67 is more effective than latanoprost

in the present study affirms a role for the released H2S in

eliciting an inhibitory action on sympathetic neurotrans-

mission. Interestingly, ACS67 has been reported to exhibit

a more potent ocular hypotensive effect than latanoprost in

glaucomatous pigmented rabbits [40]. It is pertinent to note

that latanoprost is among the first-line agents used in

management of open angle glaucoma [30]. Thus, the ability

of H2S to potentiate the regulatory effect of latanoprost on

the sympathetic neurotransmission could, in part, explain

enhanced ocular hypotensive potency of ACS67 over

latanoprost and could have significant therapeutic impli-

cations in management of glaucoma.

We conclude that the H2S donors (GYY4137 and

ACS67) and its substrate, L-cysteine can inhibit sympa-

thetic neurotransmission for isolated bovine iris-ciliary

bodies. The effect caused by H2S donors and its substrate

are partially dependent upon endogenously produced H2S

and on intramural prostanoid biosynthesis. Furthermore,

KATP channels appear to mediate the responses elicited by

all three compounds on sympathetic neurotransmission.
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