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Latrunculins, C-20 and C-22 macrolides primarily derived from marine sponges of the Negombata genus, exhibit a range
of bioactivities, including antitumor, antiviral, antimicrobial, antiangiogenic, and antimigratory effects. In this study, we
focused on purifying and identifying Latrunculins from the sponge Negombata corticata and assessing their impact on
intraocular pressure (IOP) in normotensive rabbits. Two Latrunculins, latrunculol A (1), and latrunculin A (2), were isolated
from the extract of the sponge, and their structures were determined using NMR and (+)-HRESIMS spectral data. The I0P-
lowering effects of latrunculol A were compared with timolol and latrunculin A. IOP was measured at baseline (0 hours)
and at 1, 3, and 24 hours after treatment on both experimental days. The results showed that latrunculol A (0.02%)
significantly reduced IOP one hour after administration, with a notable decrease in delta IOP compared to baseline values
(p < 0.05) on the first day. This suggests that latrunculol A has a potent IOP-lowering effect in normotensive rabbits. Minimal
ocular side effects were observed, indicating a favourable safety profile. These findings highlight latrunculol A as a
promising candidate for glaucoma treatment. Its efficacy in reducing IOP, combined with its safety profile, warrants further
investigation into its possible application as scaffolds for managing elevated intraocular pressure, a key factor in glaucoma
pathogenesis.
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INTRODUCTION

Glaucoma is a main cause of permanent blindness,
primarily considered by advanced impairment to the optic
nerve. It is frequently linked with elevation of the
intraocular pressure (IOP), though the condition is
multifactorial in origin. Age, genetic predisposition, history
of the family, non-Caucasian ethnicity, and elevated IOP
represent the key risk factors in glaucoma. As a global
health concern, glaucoma affects diverse populations
worldwide; with estimates suggesting that approximately
3% of the global population aged 40—80 years is affected.
Projections indicate a rising prevalence, which could have
a profound impact on the quality of life of those affected.
Early diagnosis and management are particularly
challenging due to the asymptomatic nature of the

disease in its early stages (Quigley and Broman, 2006;
Tham et al. 2014). Current therapeutic approaches
primarily aim to reduce IOP to slow disease progression.
Medications like alpha-agonists, prostaglandin analogs,
carbonic anhydrase, and beta-blockers inhibitors are
frequently prescribed to reduce IOP. Surgical
interventions, including laser trabeculoplasty and
trabeculectomy, may be recommended when
medications are not sufficient. While these treatments can
be effective, challenges remain; highlighting the need for
ongoing research to develop more targeted and
personalized therapies for glaucoma. Elevated 0P
continues to be the primary modifiable risk factor in
glaucoma, driving disease progression. Consequently,
therapeutic strategies are centered on IOP reduction, with
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the 2020 American Academy of Ophthalmology Preferred
Practice Pattern guidelines recommending a 20%-30%
reduction in IOP as an appropriate target, even in
normotensive eyes (Weinreb et al. 2014). Advancements
in glaucoma pharmacotherapy have led to the
introduction of more effective and safer medications, such
as topical application of carbonic anhydrase inhibitors
(CAls), beta blockers, prostaglandin analogs, alpha
agonists, and more recently, Rho-kinase inhibitors. These
newer agents have demonstrated improved safety and
efficacy compared to older treatments, such as
pilocarpine and systemic oral CAls (Wagner et al. 2022).
However, Rho-kinase inhibitors mainly focus on the
Schlemm's canal (SC) and the trabecular meshwork
(TM), a unique class of agents—Ilatrunculins—has
emerged as a promising alternative. Latrunculins exert
their effects through prevention of the assembly of actin
microfilaments in a 1.1 molecular binding of free actin
monomers in the cytoplasm of the cell. (Rasmussen et al.
2014).

Latrunculins are a fascinating group of marine-
derived macrolides primarily sourced from sponges of the
genus Negombata. These compounds have garnered
significant attention due to their unigue mechanisms of
action and potential therapeutic applications. Latrunculin
A has been extensively studied for its ability to disrupt the
actin cytoskeleton. Sourced from the Red Sea sponge
Latrunculia (now Negombata) magnifica (Groweiss et al.
1983; Kashman et al. 1980), latrunculins exert their
effects by binding to free actin monomers in the cellular
cytoplasm, forming a 1:1 molecular complex, and
subsequently preventing the assembly of actin
microfilaments. This mechanism of action makes
latrunculins intriguing for their potential applications in
diverse biomedical fields, including cancer research and
neurobiology (Coué et al. 1987; Crews et al. 1986; El
Sayed et al. 2006; Hayot et al. 2006; Spector et al. 1983).
Furthermore, latrunculins have demonstrated their ability
to lower IOP by impeding the assembly of actin
microfilaments in ocular tissues (Hayot et al. 2006;
Spector et al. 1983). A study in the central region of Saudi
Arabia estimated a glaucoma prevalence of 5.6%,
underscoring the importance of developing novel
therapeutic approaches (Khandekar et al. 2019).

In this study, we describe the identification of
latrunculol A and latrunculin A from the Red Sea sponge
Negombata corticata. Furthermore, the effects of
latrunculol A on intraocular pressure (IOP) in
normotensive rabbits at various low doses (0.005%,
0.01%, and 0.02% w/v) were assessed and its efficacy
was compared to that of latrunculin A and timolol. These
results are presented and discussed.

MATERIALS AND METHODS

General Experimental Procedures

Optical rotations of 1 and 2 were measured using a
digital polarimeter DIP-370. NMR spectra were recorded
on 600 MHz spectrometer (DRX Bruker Avance). (+)-
HRESIMS data were obtained using a Micromass Q-ToF
mass spectrometer.

Biological Materials

The sponge Negombata corticata (Figure S1)
(formerly Latrunculia corticata Carter, 1879, Family:
Latrunculiidae) (Carter 1979) was collected using SCUBA
diving at depths of 13-17 m off the coast of Yanbu, in the
Saudi Red Sea. Phylogenetic revisions, supported by
chemical investigations (Antunes et al. 2005; Kelly et al.
2016; Laubenfels, 1936; Samaai et al. 2006; Samaai and
Krasokhin, 2002), have reclassified the genus to
Negombata, now belonging to the family Podospongiidae
Laubenfels, 1936 (order Poecilosclerida, suborder
Mycalina).

Purification of Compounds 1 and 2

The freeze-dried sponge (98 g) was extracted three
times with 1200 mL of MeOH. The combined extracts
were evaporated under vacuum, and the residue was
dissolved in a MeOH: H20 (4:6) mixture followed by
partition with CH,Cl,. The combined CH,CI, fractions
were dried, and the residue (1.7 g) was partitioned on a
Sephadex (LH-20), using a CH,Cl,-MeOH (1:1) solvent
mixture, yielding four subfractions (Fr. 1-4). Fraction 3
(489 mg) was further partitioned on a reversed-phase
silica column with a water-methanol gradient, resulting in
five main fractions (A-E). Final purification of fraction D
(115 mg) was performed on a YMC-Triart C18 column
(250 x 6.0 mm, S-5 um, 12 nm) using 60% acetonitrile
(CH3;CN) at 1 mL/min, which led to the isolation of
compounds 1 (2.4 mg) and 2 (5.7 mg).

Evaluation of the IOP-Lowering Effects of 1 and 2

Preparation of Solutions for the Treatment

Compounds 1 and 2 were dissolved in polyethylene
glycol (PEG) at three concentrations: 0.005%, 0.01%, and
0.02%. Timolol maleate (0.5%) was obtained from a local
pharmacy (Timoptol-XE®). Polyethylene glycol was
obtained from Sigma-Aldrich.

Animal Studies

All procedures adhered to the standards outlined in
the Health Guide of the National Institutes for the
Laboratory Animals use and care. Male adult New
Zealand albino rabbits (weighing 2.5 to 3 kg) were kept in
the Unit of Animal Facility at King Fahd Medical Research
Center, where they were maintained in a regulated
environment with a consistent temperature and a 12-hour
light-dark cycle. The rabbits had unrestricted access to
food and water. The experimental protocol received
approval from both the Institutional Animal Care and Use
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Committee and the CEGMR Bioethics Committee at King
Fahd Medical Research Center (Permit # 26-CEGMR-
Bioeth-2021).

Treated Animal Groups

Latrunculol A (1) and latrunculin A (2) were evaluated
as eye drops in healthy, normotensive rabbit eyes at three
different concentrations (0.005%, 0.01%, and 0.02% w/v)
for each compound.

Groups 1-3 (G1-G3): 15 rabbits were treated with
three different concentrations of latrunculol A (0.005%,
0.01%, and 0.02% wi/v), with each concentration assigned
to a separate group (n = 5 per group).

Groups 4-6 (G4-G6): 15 rabbits were treated with
three different concentrations of latrunculin A (0.005%,
0.01%, and 0.02%), with each concentration assigned to
a separate group (n = 5 per group).

Control Animal Groups

Group 7 (G7, Positive Control, n = 5): Rabbits were
treated with commercial timolol eye drops (as timolol
maleate, 0.5% w/v, equivalent to 0.5% timolol).

Group 8 (G8, Negative Control, n = 5): Rabbits were
administered polyethylene glycol (PEG) eye drops using
the same procedure, serving as intact controls.

Intraocular Pressure (IOP) Measurements

Before the experiment, 1-2 drops of proparacaine
HCl sterile solution (Alcaine®, 0.5% w/v) were instilled into
the eyes as a local anesthetic. The mean pre-treatment
IOP for control and experimental eyes was 12.3 mmHg.
Intraocular pressure (IOP) was measured before drug
application and at 1, 3, and 24 hours on both day 1 and
day 2 to align with the optimal function time of timolol (Lee
et al. 2022). IOP was measured using a calibrated Tono-
Pen AVIA® Tonometer (Reichert Technologies®, Buffalo,
New York, USA). For each point, IOP of the right eye was
measured three times to ensure accuracy. The variation
in IOP (AIOP) was determined by subtracting the baseline
IOP (recorded at O hours) from the IOP at each
designated time point. The percentage change in AIOP
was expressed as the ratio of AIOP to the baseline IOP at
0 hours, as shown in the following equations:

AIOP = |OP at time point - IOP at 0 hours
Percentage (%) of AIOP = (AIOP / 10P at 0 hours) x 100

During the acclimation period, the animals underwent
training to reduce stress and improve the accuracy of IOP
measurements. |IOP was measured 5-10 consecutive
times, beginning with the right eye. To account for
circadian rhythm effects, all IOP measurements were
consistently performed in the morning.

Normotensive Rabbit Studies

The effect of compounds 1 and 2 on intraocular
pressure (IOP) was evaluated at three different doses:
0.005%, 0.01%, and 0.02%, corresponding to 110, 220,
and 441 uM for compound 1, and 118, 237, and 474 uM

for compound 2, respectively. The study was conducted
in normotensive rabbits, with five animals in each group.
To assess the time-dependent impact on IOP, the
compounds, as well as the positive control timolol (0.5%),
were administered unilaterally to the right eye as drops at
a fixed 10 pL volume. IOP evaluation was then taken at
1-, 3-, and 24-hours post-treatment. Two baseline IOP
measurements were recorded prior to compound
administration. The control group received 10 uL of
polyethylene glycol (vehicle). IOP was monitored for up to
48 hours following treatment. All experiments were
conducted in a blinded design, with the experimenter
unaware of the identity of the applied solution.

Statistical Analysis

Statistical analysis was conducted using IBM SPSS
Statistics version 25 (SPSS 25). The data are presented
as mean (x)-standard deviation (SD). One-way ANOVA,
one-way repeated measures ANOVA, and Tukey's HSD
post hoc tests were used for multiple comparisons.
Graphs were generated with GraphPad Prism version 8
(ISI® Software, USA). A p-value of < 0.05 was regarded
as statistically significant.

RESULTS AND DISCUSSION

Structural Determination of Compound 1

Compound 1 (Figure 1) was isolated as white solid,
exhibiting an optical rotation of [a]lp = +66.5° (c 1.0,
MeOH), with the molecular formula C22H33sNO7S, as
determined from the (+)-HRESIMS peak at m/z 478.1872
[M + Na]*. In comparison to latrunculin A (2), compound 1
differs by having one bond equivalent less and two
additional hydroxyl groups. The structure of 1 was
determined by analyzing its 1D and 2D NMR spectra
(Figures 2-7). In contrast to the 1H and 3C NMR data for
compound 2 (latrunculin A), compound 1 showed several
notable differences (Tables 1 and 2). Notably, the *H and
13C NMR signals corresponding to the olefinic moiety at
C-6/C-7 (0cH 131.7/5.73 and 126.0/6.40 ppm) in
latrunculin A were absent in compound 1.

Instead, new signals appeared for oxygenated
methine groups of a vicinal diol at &c 75.8/3.36 (ddd, J =
9.0, 4.8, and 1.8 Hz) (CH-6) and 69.4/4.38 (d, J = 9.6 Hz)
(CH-7).

The COSY experiment of 1 supported a continuous
coupling system from the protons at C-4 (6n = 2.67 and
2.50 ppm) to the protons at C-16 (6n = 2.12 and 1.92
ppm). Additionally, a vicinal COSY correlation was
observed between H-18 (&x = 3.81 ppm) and the protons
at C-19 (&u = 3.46 and 3.39 ppm).
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Table 1: NMR data of latrunculol A (1)? (CDCls).

dc, type
165.7,C
117.1,CH
1585, C
31.0, CH2
34.1, CH2
75.8, CH
69.4, CH
128.9, CH
138.7, CH
29.5 CH
30.9, CH2
32.0, CH2
62.0, CH
35.4, CH2
68.0, CH
31.3, CH2
97.1,C
61.4, CH
28.6, CH2
174.9,C
25.1, CHs
22.4, CHs

&u (mult., J in Hz)

5.66 (brs)

2.67 (dt, 11.4, 4.8), 2.50 (dt, 11.4, 5.4)

1.89 (dd, 15.0, 3.6), 1.72 (m)
3.36 (ddd, 9.0, 4.8, 1.8)
4.38 (d, 9.6)

5.62 (dd, 10.8, 9.6)
5.24 (t, 10.8)

2.57 (m)

1.75 (m), 1.15 (m)

1.46 (m)

4.03 (m)

1.83 (m), 1.53 (ddd, 15.0, 12.0, 3.0)
5.37 (quin., 3.0)

2.12 (td, 15.0, 1.8), 1.92 (m)

3.81 (ddd, 8.4, 6.5, 0.6)

3.46 (dd, 11.4, 8.4), 3.39 (dd, 11.4, 6.5)

1.89 (d, 1.2)
0.98 (d, 6.6)
5.79 (brs)
3.49 (s)

HMBC (H—>C)
c1,C3
C-2,C-3,C-6
c-8
C-5, C-8, C-9

C-6, C-7
C-10, C-22

C-17

C-17, C-20

C-3
C-9, C-10
C-20

at 600 MHz for *H and 150 MHz for *3C; ® Signals were assigned from HSQC experiment.

Table 2: NMR data of latrunculin A (2)2 (CDCIs).

3c, type®
165.4,C
117.2, CH
158.4,C
32.6, CH2
30.4, CH2
131.7, CH
126.0, CH
127.1, CH
136.5, CH
29.2, CH
31.0, CH2
31.7, CH2
62.2, CH
34.9, CH2
68.1, CH
31.5, CH2
97.2,C
61.3, CH
28.7, CH2
174.7, C
24.5, CHs
21.5, CHs3

8n (mult., J in Hz)
5.69 (s)

2.90 (m), 2.66 (M)
2.26 (m)
5.73 (m)
6.40 (dd, 15.0, 11.4)
5.97 (t, 10.8)
5.01 (t, 10.8)
2.72 (m)
1.72 (m), 1.08 (m)
1.42 (m)
4.26 (m)
1.78 (qd, 14.4, 2.4), 1.47 (m)
5.42 (quin-like, 3.0)
2.06 (td, 15.0, 2.4), 1.93 (m)

3.85 (ddd, 9.0, 6.0, 0.6)

3.48 (dd, 11.4, 9.0), 3.42 (dd, 11.4, 6.0)

1.93(d, 1.2)
0.98 (d, 6.6)
5.71 (brs)
3.90 (brs)

HMBC (H—C)
c1,C3
C-2,C-3,C-6
c-8
C-5, C-8, C-9

C-6, C-7
C-10, C-22

C-17

C-17, C-20

C-3
C-9, C-10
C-20

2 Acquired in CDCl3 at 600 MHz for *H and 150 MHz for 13C; b Signals were assigned from HSQC experiment.
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Figure 3: 3C NMR spectrum of latrunculol A (1).

The position of this vicinal diol was confirmed by
COSY correlations between Hz-5 and H-6, between H-6
and Hz-7, and between H-7 and H-8. The residual 'H and
13C signals for compound 1 were like those of latrunculin
A. The assignment of the protonated carbons in 1 was
achieved through the HSQC experiment.
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Figure 4: 'H-'H COSY spectrum of latrunculol A (1).
The non-protonated carbons (C-1, C-3, C-17, and C-
20) were clearly assigned based on long-range
correlations in the HMBC experiment. Similar
configuration of the hydroxyl moieties at C-6 and C-7 were
determined from the ROESY cross-peaks between H-6
and H-7 (Figures 2-7), Finally, the 'H and *C NMR data
of 1 were consistent with those of latrunculol A as
reported in the literature (Amagata et al. 2008). Based on
this evidence, compound 1 was identified as latrunculol A.

MMt M pom

+ 20

55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 ppm

Figure 5: HSQC spectrum of latrunculol A (1).
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Figure 6: *H-3C HMBC spectrum of latrunculol A (1).
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Figure 7: *H-'H ROESY spectrum of latrunculol A (1).

Structural Determination of Compound 2

Compound 2 (Figure 1) was isolated as white solid,
with a specific rotation of [a]po = +143.1° (¢ 1.0, MeOH). Its
molecular formula, C22H31NOsS, was confirmed by the
(+)-HRESIMS peak at m/z 444.1817 [M + Na]*. The
structure of compound 2 was determined through the
analysis of its 1D and 2D NMR spectra (Figures 8-12).
The NMR data of compound 2 (Table 2) are like those of
latrunculin A (Amagata et al. 2008; Groweiss et al. 1983).
Thus, compound 2 was identified as latrunculin A.
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Figure 8: *H NMR spectrum of latrunculin A (2).
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Figure 9: 13C NMR spectrum of latrunculin A (2).
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Figure 10: 'H-H COSY spectrum of latrunculin A (2).
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Figure 11: HSQC spectrum of latrunculin A (2).

Evaluation of the IOP-Lowering Effects of
Compounsds 1 and 2

Timolol, a B-adrenergic receptor blocker approved for
the treatment of glaucoma, served as a positive control.
The compounds tested were latrunculol A (1) and
latrunculin A (2), which were administered at the following
concentrations: latrunculol A at 110, 220, and 441 pM

(equivalent to 0.005%, 0.01%, and 0.02% wl/v,
respectively), and latrunculin A at 118, 237, and 474 uM
(equivalent to 0.005%, 0.01%, and 0.02% wl/v,
respectively). In comparison, the positive control drug,
timolol maleate, was used at its highest concentration of
1175.4 uM (equivalent to 0.5%). It is expected that higher
concentrations or more frequent dosing of the tested
compounds may lead to a greater reduction in intraocular
pressure (IOP). In this experiment, latrunculol A caused a
significant, dose-dependent decrease in intraocular
pressure (IOP) in rabbit eyes one hour after
administration (p > 0.05%) (Figures S2 and S3).
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Figure 12: *H-3C HMBC spectrum of latrunculin A (2).

This effect was immediate but not sustained beyond
one hour, suggesting a quick onset of action. In contrast,
latrunculin A significantly reduced IOP three hours after
treatment (p > 0.05%), suggesting a delayed onset of
action. Notably, this effect was reproducible the following
day. Timolol also had a noticeable effect on the second
day, with a slight increase in IOP, which aligns with its
enhanced performance in hypertensive eyes, as reported
in previous studies (Abdulsahib and Abood, 2020; Jacob
et al. 2018).

The mechanism underlying the IOP-lowering effect of
latrunculins can be explained as follows: Actin filaments
are present in nearly all body cells, with junctional
complexes typically found in the internal wall of
Schlemm's canal and the juxtacanalicular endothelial
meshwork. Latrunculins act as actin-disrupting or -
depolymerizing agents, which can open these junctions,
leading to the separation of cells from the extracellular
matrix and from each other. This disruption alters the
structural integrity of the meshwork. As a result, the
endothelial cells lining the internal wall of Schlemm's
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canal become flattened, the trabecular meshwork (TM)
relaxes, and the juxtacanalicular endothelial meshwork
expands. This sequence of events causes dilation of the
canal and a reduction in IOP. It is important to note,
however, that this effect is reversible (Peterson et al.
1999; Rasmussen et al. 2014).

The ocular safety of these compounds was also
evaluated. No abnormal findings were observed, except
for mild conjunctival redness, which was primarily noted
one hour after timolol administration. This redness
gradually diminished after three hours. In contrast,
latrunculol A and latrunculin A did not cause similar
effects, suggesting that both compounds have
comparable safety profiles for potential ocular use. In
conclusion, this study serves as a preliminary
investigation, providing a foundation for future research to
further validate the antiglaucoma activity of latrunculol A.
Future studies should focus on factors such as repeated
dosing of ocular drops, the use of hypertensive animal
models, and the inclusion of long-duration models to offer
more comprehensive insights.

CONCLUSIONS

In this study, two latrunculins, latrunculol A (1) and
latrunculin A (2), were purified from the CH2Cl2 fraction of
the MeOH extract of the sponge Negombata corticata and
their structures identified. The effect of latrunculol A on
intraocular pressure (IOP) in normotensive rabbits was
evaluated and compared to latrunculin A and timolol, a
well-established 10P-lowering agent. The results
revealed that latrunculol A (0.02% wi/v) significantly
reduced IOP one hour after administration on the first day,
demonstrating a rapid onset of action. In comparison,
latrunculin A (0.02% wi/v) lowered IOP three hours post-
administration, while timolol effectively reduced IOP, with
the most significant effects seen at one and three hours.
Importantly, latrunculol A induced substantial IOP
reduction with minimal ocular side effects, indicating its
potential as a promising glaucoma treatment.

Future research should aim to assess the durable
efficacy and safety of latrunculol A, including trials in
hypertensive  animal models to better mimic
glaucomatous conditions. Additionally, exploring the
effects of repeated dosing and alternative administration
routes could offer valuable insights for its clinical
application. Further research into the cellular and
molecular mechanisms of latrunculol A will be crucial to
fully understand its therapeutic potential in managing
elevated IOP, a key factor in glaucoma progression.

Supplementary materials

The supplementary material / supporting for this article
can be found online and downloaded at:
https://www.isisn.org/BR-25-1-2025/34-42-
22(1)2025BR25-114-Supl-Mat.pdf

Author contributions

Conceptualization, D.T.A.Y. and L.A.S.; methodology,
M.M.A,, ATA, UAA, LAS, Y.AA, TA and M.E.R;
software, Y.A.A.; validation, Y.L. and W.L.; formal
analysis, D.T.AY and Y.A.A.; investigation, M.M.A.,
ATA., UAA, LAS, YAA, TA and MER;
resources, R.T.A.Y.; data curation, D.T.AY., M.M.A,,
Y.A.A.; writing-original draft preparation, D.T.A.Y., M.M.A.
and Y.A.A.; writing-review and editing, D.T.A.Y., L.A.S.
and M.E.R.; Vvisualization, D.T.AY. and L.AS,;
supervision, D.T.A.Y. and L.A.S.; project administration,
D.T.A.Y.; funding acquisition, D.T.A.Y. All authors have
read and agreed to the published version of the
manuscript.

Funding statement

This research work was funded by Deanship of Scientific
Research (DSR) at King Abdulaziz University (KAU)
under grant no. (KEP-MSc: 50-166-1443).

Institutional Review Board Statement

The study was approved by the Bioethical Committee of
the Institutional Animal Care and Use Committee and the
CEGMR Bioethics Committee at King Fahd Medical
Research Center (Permit # 26-CEGMR-Bioeth-2021).

Informed Consent Statement
Not applicable.

Data Availability Statement
All of the data is included in the article/Supplementary
Material.

Acknowledgments

The Deanship of Scientific Research (DSR) at King
Abdulaziz University (KAU), Jeddah, Saudi Arabia has
funded this project, under grant no. (KEP-MSc: 50-166-
1443). Therefore, authors gratefully acknowledge
technical and financial support from King Abdulaziz
University, DSR, Jeddah, Saudi Arabia. Our appreciation
goes to Rob van Soest for the identification of the sponge.

Conflict of interest
The authors declared that present study was performed
in absence of any conflict of interest.

Copyrights: © 2025 @ author (s).

This is an open access article distributed under the terms of the
Creative Commons Attribution License (CC BY 4.0), which
permits unrestricted use, distribution, and reproduction in any
medium, provided the original author(s) and source are
credited and that the original publication in this journal is cited,
in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not
comply with these terms.

Publisher’s note/ Disclaimer

All claims stated in this article are solely those of the authors
and do not necessarily represent those of their affiliated

Bioscience Research, 2025 volume 22(1): 34-42 41


https://www.isisn.org/BR-25-1-2025/34-42-22(1)2025BR25-114-Supl-Mat.pdf
https://www.isisn.org/BR-25-1-2025/34-42-22(1)2025BR25-114-Supl-Mat.pdf
https://creativecommons.org/licenses/by/4.0/

Youssef et al.

Lowering Effects of Latrunculins on Intraocular Pressure

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher. ISISnet remains neutral with
regard to jurisdictional claims in published maps and
institutional affiliations. ISISnet and/or the editor(s) disclaim
responsibility for any injury to people or property resulting from
any ideas, methods, instructions or products referred to in the
content.

Peer Review: ISISnet follows double blind peer review policy
and thanks the anonymous reviewer(s) for their contribution to
the peer review of this article.

REFERENCES

Abdulsahib WK, Abood SJ. 2020. Effect of digoxin
ophthalmic solution on the intraocular pressure in
rabbits. Drug Invention Today 14: 5-9.

Amagata T, Johnson TA, Cichewicz RH, Tenney K,
Mooberry SL, Media J, Edelstein M, Valeriote FA,
Crews C. 2008. Interrogating the bioactive
pharmacophore of the latrunculin chemotype by
investigating the metabolites of two taxonomically
unrelated sponges. J Med Chem 51: 7234-7242.

Antunes EM, Copp BR, Davies-Coleman MT, Samaai T.
2005. Pyrroloiminoquinone and related metabolites
from marine sponges. Nat Prod Rep 22: 62-72.

Carter HJ. 1979. Contributions to our knowledge of the
Spongida, Ann. Mag. Nat. Hist., 3: 284-304, 343-
360, pls XXV-XXVII.

Coué M, Brenner SL, Spector |, Korn ED. 1987. Inhibition
of actin polymerization by latrunculin A. FEBS Letter
213: 316-318.

El Sayed KA, Youssef DTA, Marchetti D. 2006. Bioactive
natural and semisynthetic latrunculins. J Nat Prod
69: 219-223.

Groweiss A, Shmueli U, Kashman Y. 1983. Marine toxins
of Latrunculia magnifica. J Org Chem 48: 3512—
3516.

Hayot C, Debeir O, Van Ham P, Van Damme M, Kiss R,
Decaestecker C. 2006. Characterization of the
activities of actin-affecting drugs on tumor cell
migration. Toxicol Appl Pharmacol 211: 30-40.

Jacob TF, Singh V, Dixit M, Ginsburg-Shmuel T, Fonseca
B, Pintor J, Youdim MBH, Major DT, Weinreb O,
Fischer BA .2018. Promising drug candidate for the
treatment of glaucoma based on a P2Y6-receptor
agonist. Purinergic Signal 14: 271-284.

Kashman Y, Groweiss A, Shmueli U. 1980. Latrunculin, a
new 2-thiazolidinone macrolide from the marine
sponge Latrunculia magnifica. Tetrahedron Lett 21:
3629-3632.

Kelly M, Sim-Smith C, Stone R, Samaai T, Reiswig H,
Austin W. 2016. New taxa and arrangements within
the  family Latrunculiidae (Demospongiae,
Poecilosclerida). Zootaxa 4121: 1-48.

Khandekar R, Chauhan D, Yasir ZH, Al-Zobidi M, Judaibi

R, Edward DP. 2019. The prevalence and
determinants of glaucoma among 40 years and older
Saudi residents in the Riyadh Governorate (except
the Capital) — A community based survey. Saudi J
Ophthalmol 33: 332-337.

Laubenfels MA. 1936. A discussion of the sponge fauna
of the Dry Tortugas in particular, and the West Indies
in general, with materials for a revision of the families
and orders of the Porifera.- Pap. Tortugas Lab 467:
1-225.

Lee LY, Hsu JH, Fu HI, Chen CC, Tung KC. 2022.
Lowering the intraocular pressure in rats and rabbits
by Cordyceps cicadae extract and its active
compounds. Molecules 27: 1-13.

Peterson JA, Tian B, Bershadsky AD, Volberg T,
Gangnon RE, Spector |, Geiger B, Kaufman PL.
1999. Latrunculin-A increases outflow facility in the
monkey. Investig Ophthalmol Vis Sci 40: 931-941.

Quigley HA, Broman TA. 2006. The number of people
with glaucoma worldwide in 2010 and 2020. Br J
Ophthalmol 90: 262-267.

Rasmussen CA, Kaufman PL, Ritch R, Haque R, Brazzell
RK, Vittitow JL. 2014. Latrunculin B reduces
intraocular pressure in human ocular hypertension
and primary open-angle glaucoma. Transl Vis Sci
Technol 3: 1.

Samaai T, Gibbons MJ, Kelly M. 2006. Revision of the
genus Latrunculia du Bocage, 1869 (Porifera:
Demospongiae: Latrunculiidae) with descriptions of
new species from New Caledonia and the
Northeastern Pacific. Zootaxa 1127: 1-71.

Samaai T, Krasokhin V. 2002. Latrunculia oparinae n. sp.
(Demospongiae, Poecilosclerida, Latrunculiidae)
from the Kurile Islands, Sea of Okhotsk, Russia.
Beaufortia 52: 95-101.

Spector |, Shochet NR, Kashman Y, Groweiss A. 1983.
Latrunculins: novel marine toxins that disrupt
microfilament organization in cultured cells. Science
219: 493-495.

Tham C, Li X, Wong TY, Quigley HA, Aung T, Cheng C.-
Y. 2014 Global prevalence of glaucoma and
projections of glaucoma burden through 2040: A
Systematic review and meta-analysis.
Ophthalmology 121: 2081-2090.

Wagner IV, Stewart MW, Dorairaj SK. 2022. Updates on
the diagnosis and management of glaucoma. Mayo
Clin Proc Innov Qual Outcomes 6: 618—635.

Weinreb RN, Aung T, Medeiros FA. 2014. The
pathophysiology and treatment of glaucoma: a
review. JAMA 311: 1901-1911.

Bioscience Research, 2025 volume 22(1): 34-42 42


https://pubmed.ncbi.nlm.nih.gov/?term=Quigley+HA&cauthor_id=16488940
https://pubmed.ncbi.nlm.nih.gov/?term=Spector+I&cauthor_id=6681676
https://pubmed.ncbi.nlm.nih.gov/?term=Shochet+NR&cauthor_id=6681676
https://pubmed.ncbi.nlm.nih.gov/?term=Kashman+Y&cauthor_id=6681676
https://pubmed.ncbi.nlm.nih.gov/?term=Groweiss+A&cauthor_id=6681676
https://www.sciencedirect.com/journal/ophthalmology
https://pubmed.ncbi.nlm.nih.gov/?term=Weinreb+RN&cauthor_id=24825645
https://pubmed.ncbi.nlm.nih.gov/?term=Aung+T&cauthor_id=24825645
https://pubmed.ncbi.nlm.nih.gov/?term=Medeiros+FA&cauthor_id=24825645

