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,UV(-��5�W!�!�yz�!̀Y]!X\!r̂![o�!XeYl!Yl![Z!ghrZ{[mmrll![îYmor!qYl̂iYt]̂rq!]Zqri!̂er!̂rijl!g�!̂er!nir[̂Y�r!ngjjgZl!û îYt]̂YgZ!�YmrZlra!�eYme!hrijŶl!]Zirl̂iYm̂rq!]lra
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Abstract

Rescula (unoprostone isopropyl) has been in the market as ocular hypotensive drug since 1994. There are
amounting scientific research and post—marketing clinical experiences reported in peer review journals. Yet there
seems limited understanding about its unique clinical implication associated with newly discovered molecular
mechanism (traits) of BK channel activation. Hence this review article is using a focal lens with an eye on B—K
channel activation to further delineate possible roles of rescula in modulating chronic parainflammation in the eye,
which may eventually set it apart from the rest lipid hypotensive drugs such as latanoprost that is pro—inflammatory in
nature. Cystoid macular edema and refractory glaucoma will be the key historical clinical case highlights.
 
 

Keywords: Rescula (Unoprostone); B-K channel activation;
Parainflammation; Cystoid macular edema; Refractory glaucoma;
Retinitis pigmentosa; Integration

Background

Rescula (unoprostone isopropyl) was the first docosanoid lipid
hypotensive drug approved for the treatment of open-angle glaucoma
(OAG) and ocular hypertension (OH) in Japan (R-Tech Ueno Ltd) in
1994, followed by the US approval (CIBA Vision/Novartis AG) in 2000,
but it was shortly pull off the USA market by Novartis AG in 2005.
Since its first launch, there are about 6.4 million human subjects across
45 countries receiving rescula eye drops (0.12% or 0.15%, bid) for the
treatment of glaucoma and OH, in which rescula has demonstrated
excellent systemic safety and favorable ocular tolerability. Among these
6.4 million human subjects including the patients on the pivotal Phase
III trials, there were three incidences of cystoid macular edema (CME)
reported in 2002, which were seemly related to the use of rescula [1,2].
As of such, rescula has been warned with caution of causing macular
edema enlisted on the new product label (package insert) issued by the
food and drug administration (FDA) in 2012 [3]. In late 2012 when
Sucampo Pharma was about to re-launch rescula as a new B-K channel
activator for glaucoma treatment in the USA, there was a debate over
the question about whether or not rescula should be still marketed as a
subset family of prostaglandin analogues (PGAs) like latanoprost. To
answer this question, we have to first understand what B-K channel
activation exactly means in clinical disease management and
pathological process.

Rescula (B-K Channel Activator) vs Prostaglandin

Rescula or Unoprostone isopropyl belongs to the “prostone” family
of a naturally occurring unsaturated docosanoic fatty acid in the body,
its activation of B-K channel and subsequent restoring of cellular
membrane hemostasis has multiple pharmacological and clinical
implications, such as regulating vascular smooth muscle tones and
relaxing contractibility of trabecular meshwork complex, and
modulating innate inflammatory responses [4]. Decades of amounting
clinical evidences and experimental studies have led us to gain new
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insight and appreciation of rescula molecular mechanism of action,
further enriched our understanding about its biological and
pharmacological behaviors, in particular of its role in the subset of
glaucoma clinical phenotypes such as normal tension glaucoma (NTG)
and refractory cases. One of the key milestone studies published in
2011 has changed our fundamental view on the difference between
rescula and PGAs [5]. This study not only has suggested that rescula
IOP lowering effect is through B-K channel activation to drive cell
membrane hyperpolarization (not depolarization), which results in
relaxation of trabecular meshwork thus an increase of conventional

outflow, but also demonstrated that unoprostone Isopropyl and its
metabolite M1 are not EP1 and EP4 receptor agonist, and has a weak
binding affinity to prostaglandin receptor (PF) in vitro (1000 times
lower than latanoprost or Xalatan), therefore, within the therapeutic
dose window rescula does not activate prostaglandin receptors at all
[5]. Apparently these evidences are pointing against the original belief
that rescula is subset of prostaglandin analogues, though they both
may share a similar downstream metabolite pathway. Of note,
endogenous prostaglandins are proinflammatory in nature. They are
the key risk factors responsible for CME in patients following cataract
surgeries [6]. There are various clinical case reports about the side
effect of synthetic prostaglandin analogues (such as latanoprost and
travaprost) suggesting a causative link between PGAs and CME in
patients, who have undergone both uneventful cataract surgeries and
routine cataract extraction [6,7]. A recent 6-month head-to-head
randomized clinical study comparing three different PGAs vs rescula
in patients with POAG or OH has strengthened the argument that
PGAs pose a potential risk of CME due to the breakdown of blood-
aqueous barrier in patients treated with travoprost, bimatoprost, and
latanoprost (but not Rescula) [8]. Based on a simple definition of cell
physiology in textbook, the activation of B-K channel accompanies by
potassium intracellular influx, which further drives cell membrane to a
resting stage, subsequently restores cell hemostasis, thus offers a nature
repairing and healing effect. The worldwide clinical experience has
clearly demonstrated that rescula by far perhaps is one of the safest
ocular hypotensive drugs despite its moderate IOP lowering potency.
Unlike beta-blocker or alpha-adrenergic agonist, there is no imbalance
of cardiovascular and respiratory safety concerns in glaucoma patients
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,�����U�W Ỳ]!X\!p�yz�s!�r�YlŶ!�rlm]o[![Zq!nkl̂gYq!b[m]o[i!�qrj[![Zq!�r�i[m̂gik!\o[]mgj[�!'!noYZ!��h!(hêe[ojgo!�x!�}��!Á��*
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