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ABSTRACT 

Phosphodiesterases are enzymes which are uniformly distributed in 

mammalian tissues, play a unique role in cell signalling by hydrolysis 

of cAMP and cGMP. The PDE family is divided into 11 sub families 

(PDE 1 to PDE 11). PDE 1 to PDE 6 are well known 

Phosphodiesterases enzymes because of there presence in various 

tissues and cells. The main concern is about PDE 7 to PDE 11 as their 

role is not specified yet. More research is going on to these later 

families. This review brings together knowledge on overview, 

distribution, regulation and inhibitors of all PDEs. 

 

KEYWORDS: Phosphodiesterases, Phosphodiesterase inhibitors, 

PDEs. 

 

INTRODUCTION 

As the presence of cyclic nucleotide adenosine monophosphate (cAMP) second messenger in 

mammalian cells which participates in enhancing function in a variety of human cells, efforts 

were made to develop pharmacologic substances that could modify cardiac function, and 

other cellular events by increasing intracellular cAMP concentration. An effective way to 

increase intracellular level of cAMP is to inhibit the metabolism of the nucleotide with 

phosphodiesterase inhibitors. After several early studies using high doses of 

phosphodiesterase inhibitors in patients with severe congestive heart failure raised the 

possibility that these agents could do more harm than good, their development was largely 

discontinued. However, the development of new phosphodiesterase inhibitors, an improved 

understanding of human disease, the recognition of the importance of dosing and concomitant 

World Journal of Pharmaceutical Research 
   SJIF Impact Factor 8.084 

Volume 10, Issue 8, 788-802.             Review Article                ISSN 2277– 7105 

*Corresponding Author 

Ajay Kharche 

Department of 

Pharmaceutical Sciences,
 

Career Point University, 

Kota. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Article Received on  

15 May 2021, 
 

Revised on 05 June 2021, 

Accepted on 26 June 2021 
 

DOI: 10.20959/wjpr20218-20958 
 



Ajay et al.                                                                            World Journal of Pharmaceutical Research 

 

www.wjpr.net      │     Vol 10, Issue 8, 2021.      │     ISO 9001:2015 Certified Journal      │ 

 

789 

medications, and a better understanding of some of the properties of these agents have led to 

a development of interest in these medications.
[1] 

 

Phosphodiesterase 1 family 

Overview 

Cheung and Kakiuchi and Yamazaki simultaneously discovered from bovine and rat brains, 

respectively, a calciprotein constituted of 148 aa, as a thermostable factor named calcium-

dependent activator or regulator (CDA or CDR) or phosphodiesterase activating factor 

(PAF), which binds 4 Ca
2+

 mol/mol. The name of the protein is calmodulin (CaM), which 

activate cyclic nucleotide phosphodiesterase in a calcium-dependent manner. This discovery 

lead to the characterization of the first eluted fraction of PDE activity (Peak 1 or PDE I) 

isolated from vascular smooth muscle by chromatography. Since this PDE I fraction was 

specifically activated by Ca
2+

/CaM, it was also named CaM-PDE9 (Wells et al., 1975). The 

cooperative binding of 4 Ca
2+

 to calmodulin is required to fully activate CaM-PDE.
[2-4] 

 

Distribution 

Most PDEI are cytosolic; however, they are found in sub cellular regions. PDEIA is highly 

expressed in the brain. In human spermatozoa, PDEIA is tightly associated to calmodulin and 

is permanently activated.
[5] 

 

Regulation 

In cells expressing PDE1, hormones that increase cytosolic Ca
2+

 would activate PDE1, 

decreasing thereby cAMP in response to hormones that stimulate cAMP or cGMP synthesis. 

It was recently shown that sustained Ca
2+

 entry in the cell is required to activate PDE1A in 

astrocytoma cell line and that PDE1A cannot discriminate between the different sources of 

Ca
2+

 entry. In contrast, in vivo phosphorylation of PDE1 would likely result in the 

potentiation of cAMP or cGMP accumulation involving the elevation of cytosolic Ca
2+

 and 

activation of guanylyl or adenylyl cyclases and would play a major role in the amplification 

and prolongation of cyclic nucleotide effects. In this regard, PDE1 might contribute to certain 

forms of synaptic plasticity in neurons. PDE1 is mainly present in cytosolic fraction; 

nevertheless, it was shown that PDE1 is also found in the fibers of several neurons from 

dorsal root ganglion.
[6,7] 
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Inhibitor 

Nimodipine, a dihydropyridine that antagonizes specifically L-type Ca channel, was firstly 

described as a CaM-PDE inhibitor,
[8]

 This effect is not related to its calcium antagonist 

property since it inhibits, in micromolar range, basal and calmodulin stimulated purified 

PDE1.
[9]

 Since nimodipine at lower concentrations blocks the L-type calcium channel, it can 

only be used to estimate PDE1 participation in tissue and cell homogenates.
[10]

 Today, there 

is no any useful and effective specific PDE1 inhibitor that can be used to assess the functional 

role of PDE1 in tissue. Vinpocetine was described as a specific inhibitor of basal and 

calmodulin-activated PDE1 and mainly used as a pharmacological tool to implicate PDE1.
[11] 

 

Phosphodiesterase 2 family 

Overview 

PDE2, firstly named cGMP-stimulated PDE (cGS-PDE), was discovered by Beavo
[12]

 by 

adding cGMP during cAMP-PDE assay to rat liver supernatant or to crude particulate 

fractions from various rat tissues.
[13]

 Studies performed on purified PDE2 clearly showed that 

PDE2 hydrolyzes both cAMP and cGMP and is allosterically regulated by cAMP and cGMP 

with positive cooperative kinetics, with cGMP being preferred both as substrate and 

effector.
[14]

 In the presence of cGMP, the rate of cAMP hydrolysis is increased by 6-fold. 

PDE2 was shown to play a major feedback role by restoring the basal level in cyclic 

nucleotides in response to hormonal stimulation in the adrenal gland.
[15] 

 

Distribution 

PDE2 superfamily may be associated to cytosolic or to functional membrane structures. 

PDE2A1 is cytosolic whereas PDE2A2 and PDE2A3 are bound to membrane. PDE2 protein 

is mainly present in adrenal medulla, heart, rat ventricle, brown adipose tissue, liver, and 

brain.
[5] 

 

Regulation 

PDE2 activity is up-regulated in vivo at post-transcriptional level by PKC under 4 beta-

phorbol 12-myristate 13 acetate.
[16]

 Furthermore, PDE2 was also upregulated in rat ventricle 

in response to pressure overload. Under pathophysiological changes, PDE2 is not only 

regulated at the post-transcriptional level but also at transcriptional level.
[17] 

In endothelial 

cells, PDE2A is up-regulated during phenotype changes as well as under stimulation by 

vascular endothelium growth factor (VEGF), indicating PDE2 participation in endothelial 
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cell proliferation. In another way, PDE2 mRNA and proteins are increased in brown adipose 

tissue of obese rat. 

 

PDE2 would play a major feedback role by restoring the basal level in cyclic nucleotide in 

action to hormonal stimulation and would participate in a interaction between cAMP and 

cGMP when present in the cell. The development of PDE2 inhibitors, as well as PDE2 

transgenic mice, will be helpful to precise PDE2 implication in pathophysiology.
[18] 

 

Inhibitor 

Until 1994, no specific inhibitor of PDE2 was known; therefore, some compounds were 

chosen to investigate PDE2 function in specific condition. For instance, we used cilostamide, 

a PDE3 selective inhibitor, as cGMP-stimulated PDE2 inhibitor in bovine aortic endothelial 

cells that are devoided of PDE3. EHNA (erythro-9-(2-hydroxy-3-nonyl) adenine), previously 

known as MEP 1, was shown to specifically act on PDE2 by inhibiting cGMP-activated 

PDE2 with an IC50 value of 3 µM.
[19,20] 

 

Phosphodiesterase 3 family 

Overview 

This enzyme, also called as new cardiotonic drug target in the 1980s, was firstly named 

cAMP-PDE, PDE III, or PDE IV, according to its elution order, and then cGI-PDE. The 

discovery of rolipram, both as tissue selective inhibitor
[21]

 and as potent selective inhibitor for 

cAMP-PDE in regard to CaM-PDE and cGMP-PDE
[22]

, has allowed to pharmacologically 

distinguish soluble and membrane associated PDE III
[23]

 and to separate by chromatography 

the soluble cardiac cAMP-PDE in two fractions: ROI-PDE (rolipram-inhibited PDE) and 

cGI-PDE (cGMP-inhibited PDE).
[24]

 The PDE3 enzyme was originally found mainly in the 

heart, liver, platelet, and adipocyte. Beavo’s and Manganiello’s teams first purified PDE3 

from the heart and platelet to homogeneity.
[25]

 PDE3 is characterized by its high affinity for 

cAMP and its capacity to hydrolyze both cAMP and cGMP, with Km values in 

submicromolar ranges (Km cAMP = 0.2 mM, Km cGMP= 0.1 mM). Since PDE3 hydrolyzes 

cAMP with a rate 10-fold greater than for cGMP hydrolysis, and since it has a greater affinity 

for cGMP, cGMP behaves as a competitive inhibitor of cAMP. This property contributes to 

various NO-induced cAMP/cGMP cross-talks in the platelet, in vascular smooth muscle 

intracellular signaling and in cardiac myocytes.
[26] 
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Distribution 

PDE3 like PDE2 is also cytosolic or membrane bound. It was shown to be associated to 

plasma membrane, sarcoplasmic reticulum and Golgi apparatus. PDE3A is mainly present in 

the heart, blood, and vascular smooth muscle whereas PDE3B is mainly present in adipocytes 

and hepatocytes.
[5] 

 

Regulation 

Short-term activation of PDE3 was firstly demonstrated in rat fat cells in response to insulin 

and isoprenaline stimulations, which induce PDE3 phosphorylation. A single phosphorylated 

serine site (Ser 302) was identified.
[27]

 This site could be phosphorylated either by PKA or by 

PKB, but the major site of PKB phosphorylation is Ser 273. The possible activation of 

PDE3B by PI3-K phosphorylation was recently implicated in the hypothalamic action of 

leptin on feeding as well as in b-cell insulin secretion. Furthermore, hormonal stimulation 

(insulin, glucagon) was shown to activate in vivo PDE3 associated to Golgiendosomal 

fraction.
[28] 

 

Inhibitor 

Cilostamide (OPC-3689) was described as the first potent selective inhibitor of cAMP-PDE 

in the platelet. The comparison of its effects on cAMP-PDE isolated from platelets and from 

vascular smooth muscle, as well as its relaxant and antiaggregatory effect, pointed out the 

specificity of cilostamide for platelet cAMP-PDE (which was later identified as PDE3), 

indicating that platelet cAMP-PDE differed from vascular smooth muscle cAMP-PDE. 

Milrinone has been the most studied and used extensively as PDE3 inhibitor, and it is 

currently used in the acute treatment of heart failure to diminish long-term risks. Enoximone, 

piroximone, CI-930, sulmazole, pimobendan, and its metabolite UD-CG 212 CL all inhibit 

PDE3 at concentrations ranging from 10
-7

 to 10
-5

 M.
[29-31] 

 

Phosphodiesterase 4 family 

Overview 

PDE4, a cAMP-specific PDE, previously named cAMP-PDE, ROI-PDE, and PDE IV, is 

mainly present in the brain, inflammatory cells, cardiovascular tissues, and smooth muscles 

but is lacking in the platelets. PDE4 was shown to be specifically inhibited by rolipram 

(Ki=0.8 mM) and Ro-201724 and to be insensitive to cGMP allowing pharmacological 

discrimination of PDE4 family from PDE3 family. In another way, the antidepressant agent 
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rolipram binds with high affinity to rat brain, questioning the link between high affinity 

rolipram-binding site and PDE4.
[32-34]

 

 

Distribution 

PDE4 enzyme are localized in very complex system and it's isoforms may be found in cytosol 

or in cellular membranes. They are mainly found in the brain, heart, inflammatory cells and 

smooth muscle.
[5] 

 

Regulation 

Activity of PDE4 is regulated by phosphorylation, protein association or endogenous 

mediator, as well as proteolysis. PKA-mediated phosphorylation takes place at acceptor site 

in UCR1 allows a rapid change in PDE4 activity. In vivo, prolonged elevation of cAMP 

results in increase of PDE4 activity resulting from hormonal stimulation, and it was proposed 

and shown to be a short-term feedback mechanism allowing cAMP level to return to basal 

cellular state. Dimerization was shown to be a requisite for the activation of PDE4 long forms 

by PKA phosphorylation, indicating that dimerization stabilizes PDE4 long forms in their 

high-affinity rolipram binding conformation. Furthermore, association of PDE4A4 with 

tyrosine kinases belonging from SRC family in intact cells, by SH3 interaction with the LR2 

region of PDE4A, change the conformation of the PDE4 catalytic unit, increasing it 

sensitivity to rolipram.
[35-37] 

 

Inhibitor 

Rolipram (ZK 62711, Schering AG), an antidepressant compound, was shown to be a potent 

cAMP-PDE inhibitor in brain homogenates. Denbufylline, a xanthine derivative, is also 

selective for PDE4, but inhibits PDE5 at 10-fold higher concentration. Benzyladenine 

derivatives were synthesized as potent and selective inhibitors being effective in vivo per oral 

administration. Presently, some new PDE4 inhibitors, with lesser emetic effects, are currently 

under clinical investigation, such as cilomilast and roflumilast.
[38-41] 

 

Phosphodiesterase 5 family 

Overview 

PDE5, previously named cGMP-PDE, cGMP-binding-cGMP-specific phosphodiesterase 

(cG-BPDE), or PDE V, was firstly characterized as a cGMP binding protein different from 

protein kinase co-purifying with a cGMP phosphodiesterase in rat platelets and in rat lung. In 

human, bovine, and rat vascular smooth muscle, PDE5 was purified and characterized as a 
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cytosolic PDE isozyme that specifically hydrolyzes cGMP without being activated by 

Ca/calmodulin and specifically inhibited by compound zaprinast, the archetype for PDE5 

inhibitor, and insensitive to rolipram. Thomas and co-workers purified cG-BPDE from 

bovine lung to homogeneity. It was found to be a homodimer and having molecular weight of 

of 93 kDa subunit, this binds to 0.93 mol of cGMP/mol of subunit, and this is inhibited by 

zaprinast and very strongly to rolipram. The use of zaprinast to pharmacologic alleviation of 

PDE5 activity has allowed investigating the various functional properties of PDE5.
[42,43] 

 

Distribution 

PDE5A was found in aortic smooth muscle cells, heart, placenta, skeletal muscle, pancreas, 

and, to a low concentration, in the brain, liver, and lung.
[5] 

 

Regulation 

cGMP binding, phosphorylation, and protein – protein interaction mediate short-term 

regulation of PDE5. The binding of cGMP to allosteric site of PDE5 was shown to be 

required for its phosphorylation, which increases PDE5 activity with an apparent 

conformational change and a 10-fold increase in cGMP binding affinity. However, it was 

clearly demonstrated that cGMP could also directly activate PDE5 without phosphorylation 

in response to sustained NO in the platelet. These results from the binding of cGMP to the 

PDE5 GAF A domain, inducing a 9-to 11-fold reversible activation. In opposite, it was 

shown that proteins, that are immunologically related to the gamma subunit of PDE6, which 

may exist in smooth muscle, regulate PDE5 by preventing PKA-mediated activation of 

PDE5. Consequently, the PDE5 activation is depend on intracellular level of cGMP, which 

regulate at least 3 different steps of activation: a hydrolytic state in absence of cGMP; a 

reversible activated state when cGMP binds to GAF A, which is required to allow 

phosphorylation; and a full PDE5 activation.
[44-47] 

 

Inhibitor 

Zaprinast is the first characterized selective PDE5 inhibitor.
[22]

 MY-5445 was also shown to 

inhibit PDE5. Dipyridamole, for a long period, was referred and used as a specific inhibitor 

of PDE5.
[48] 
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Phosphodiesterase 6 family 

Overview 

After showing that retinal PDE was the main site for light regulation of cyclic GMP 

metabolism, the partial purification of this PDE reveals that bovine photoreceptor cGMP-

PDE was allosterically regulated by cGMP, having an major affinity for cGMP than for 

cAMP. High purification of rod outer segments cGMP-PDE from retinal frog show that the 

enzyme has a heterodimeric structure (120 and 110 kDa), with a Km of 70 mM, and that one 

molecule of bleached rhodopsin activates 1 molecule of cGMP-PDE. A model for cGMP 

cascade in the retina was proposed, in which photoactivated rhodopsin triggers a cascade of 

intense reactions mediated by transducin (G protein), which rise to the amplified activation of 

cGMP-PDE. Since this enzyme displayed a high specificity for cGMP, binding sites for 

cGMP, and sensitivity to zaprinast similar to smooth muscle PDE5, both enzymes were 

named cGMP-PDE. However, retinal cGMP-PDE, being specifically distributed in the retina, 

having a higher Vmax and Km values than other cGMP-PDEs and being regulated by G 

protein, was first called as photoreceptor cGMP-PDE, or rod outer segments PDE, that is, 

ROS-PDE and, next, according to Beavo nomenclature named PDE6.
[49-52] 

 

Regulation 

cGMP binding, phosphorylation, and protein interaction are requisite processes to allow 

cGMP visualling cascade. The cGMP binding to GAF domains is regulated by the binding of 

γ and δ subunits to αβ PDE6 heterodimer. The γ subunit, which switches the PDE6 hydrolytic 

activity, is light regulated by GTPbound a subunit of transducin. Its phosphorylation by PKC 

may decrease PDE6 activation by transducin and, consequently, the photoresponse. 

Furthermore, its phosphorylation by cyclin-dependent protein kinase 5 inhibits transducin-

activated PDE6, even in the presence of transducin, contributing in the recovery phase of 

photo-transduction.
[53] 

 

Inhibitor 

Zaprinast and dipyridamole, as well as E4021, inhibit PDE6 as potently as PDE5. Due to the 

adverse vision effects of PDE6 inhibitors and the specific localization of PDE6, in the retina, 

there is no pharmaceutical investment on PDE6 inhibitors.
[54] 
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Phosphodiesterase7 family 

Overview 

From a human glioblastoma cDNA library a cDNA was identified and isolated and shown to 

encode a novel cAMP-specific PDE characterized by high affinity for cAMP (Km = 0.2 mM) 

and low Vmax, which does not share other properties of PDE3 and PDE4 (insensitivity to 

cGMP, milrinone, rolipram, and Ro 20-1724). According to the Beavo nomenclature, this 

new family, insensitive to rolipram, was designed as the PDE7 family. Today, this family 

having 2 genes encoding PDE7A and PDE7B. The PDE7 family does not contain GAF 

domains as well as regulatory domains.
[55] 

 

Phosphodiesterase 8 family 

Overview 

Phosphodiesterase 8A 

A high-affinity, cAMP-specific PDE (Km = 0.15 mM), insensitive to rolipram and IBMX, 

named PDE8A, was cloned from human and from mouse testis. PDE8 mRNA has highest the 

concentration in the testis, later on found in eye, liver, skeletal muscle, heart, kidney, ovary, 

and brain, in decreasing order. This PDE contains an N-terminus that is homologous to the 

PAS domain found in many signal transduction proteins. PDE8As few variants that is 1–5 

splice variants of PDE8A were cloned from testis, T-cells showing various distributions of 

PAS domains, and a receiver (REC) domain for human PDE8A1 (93 kDa) and PDE8A 

(88.3kDa). In all tissues, the expression levels of PDE8A1 are much higher than that of 

PDE8As 2–5. PDE8A1 is induced in response to a combination of T-cell receptor and co-

stimulatory receptor pathway activation.
[56,

 
57] 

 

Phosphodiesterase 8B 

A second gene in the PDE8 family was discovered through a search of EST data base, 

encoding PDE8B, and showing 65% of identity to that of PDE8A. The mRNA encoding 

PDE8B is expressed specifically and abundantly in the thyroid gland. The recombinant 

PDE8B, like PDE8A, is insensitive to IBMX, rolipram, and milrinone, but is three-fold less 

sensitive to dipyridamole and more sensitive to PDE5 inhibitors and to erythro-9-(2-hydroxy-

3-nonyl)adenine (EHNA). There are at least 4 PDE8B variants: PDE8B1 (Km = 101 nM, 105 

kDa), as well as PDE8B4 contains an N-terminal REC domain, a PAS domain, and a C-

terminal catalytic domain, whereas PDE8B2 and PDE8B3 are not identified in the PAS 

domain. Three putative cAMP-and cGMP-dependent protein kinase phosphorylation sites are 
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identified between the PAS domain and the catalytic domain. RT-PCR analysis revealed that 

while PDE8B1 is the most abundant variant in the thyroid gland, PDE8B3 is the most 

abundant form in the brain. Mouse PDE8B1 protein is 96% and 99% identical to human and 

rat PDE8B1 respectively.
[58,59] 

 

Phosphodiesterase 9 family 

Overview 

In 1998, Beavo’s and Cheng’s teams independently and simultaneously identified PDE9 

using either bioinformactic approach for mouse PDE9A1 or sequence homology for human 

PDE9A. Recombinant PDE9A1 (62 kDa) is highly specific for cGMP (Km = 0.07 mM, 40 – 

170 times lower than that of PDE5 and PDE6, respectively) and is insensitive to IBMX or 

sildenafil, but is inhibited by the PDE1/PDE5 inhibitor, SCH51866, with an IC50 of 1.55 

mM. PDE9A1 mRNA is highly distributed in the kidney and to lower levels in the liver, lung, 

and brain.
[56]

 Similarly, human PDE9A mRNA is identified in the small intestine, spleen, and 

brain. Recombinant PDE9A has a Km of 170 nM for cGMP and 230 mM for cAMP. The 

Vmax for cGMP is about twice as fast as that of PDE4 for cAMP. PDE9A is insensitive to 

rolipram and IBMX but is inhibited by zaprinast (IC50=35 µM). The murine and human 

PDE9A cDNAs share 93.5% amino acid identity in the catalytic domain, and the putative 

regulatory domain of PDE9A does not contain a GAF domain.
[60,61] 

 

Phosphodiesterase 10 family 

Overview 

The PDE10 family was isolated and characterized as a dual-substrate gene family in 1999 

from mouse as well as from human fetal lung and fetal brain. The deduced amino acid 

sequence contains 779 amino acids and includes 2 GAF domains at the N-terminal residue. A 

study on genomic organization reveals that despite containing two GAF domains, PDE10A 

has a different gene organization from PDE5A and PDE6B (both containing GAF domains) 

and suggests that the ancestral gene for PDE10A existed in a lower organism such as C. 

elegans. PDE10A hydrolyzes cAMP with a Km of 0.05 – 0.26 mM and cGMP with a Km of 

3–7.2 mM. Although PDE10A has a lower Km for cAMP, the Vmax ratio cGMP/cAMP is 2–

4.7. Because of these kinetics, hydrolysis of cGMP by PDE10 enzyme is potently inhibited 

by cAMP. PDE10A is mostly inhibited by dipyridamole (IC50=1 AM) and inhibited by 

IBMX (IC50 = 3–17 mM) and zaprinast (IC50=11–22 mM). PDE10A transcripts are 

particularly present in the brain, thyroid, and testis. PDE10A2, a novel alternative of human 
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PDE10A, having a putative phosphorylation site by Protein Kinase-A, was characterized as a 

major form in human tissues.
[62-64] 

 

Phosphodiesterase11 family 

Overview 

The PDE11 family represents a dual-substrate PDE family having a catalytic site most similar 

to PDE5 (50% identity and 71% similarity) than to PDE10A (41% identity and 64% 

similarity). PDE11 mRNA occurs in higher concentration in skeletal muscle, liver, prostate, 

kidney, pituitary glands and testis. PDE11A1 (491 aa) was cloned from human skeletal 

muscle and predicted to have a molecular mass of 55,786 Da and contained only one GAF 

domain. Western blotting of human tissue distinguishes three proteins of 78, 66, and 56kDa. 

Recombinant PDE11A1 hydrolyzes cGMP and cAMP with Km values of 0.52 and 1.04 mM, 

respectively, with similar max values. PDE11A is sensitive to IBMX (IC50=50 mM), 

zaprirnast (IC50=12 mM), and dipyridamole (IC50 = 0.37mM). The 66-kDa protein was 

characterized as PDE11A2 (576 aa; 65.8 kDa) and the 56-kDa protein as a PDE11A3 (684 

aa; 78.1 kDa). Two splice variants were characterized: PDE11A3 (684 aa; 78 kDa), which 

contains one complete and one incomplete GAF domain in the N-terminal region; and 

PDE11A4 (934 aa; 100 kDa), which includes two complete GAF domains and a putative 

phosphorylation site for PKA and PKG.
[65-67] 

 

Phosphodiesterase 7/8/9/10/11 inhibitors 

There are very few selective inhibitors known for these new families discovered by cloning, 

since their design is only beginning. IC242 inhibits PDE7A selectively. Recently, BRL 50481 

was discovered as a PDE7 inhibitor. Thiadiazoles, a new structural class of potent and 

selective PDE7 inhibitors, acting in the nanomolar range, was found by Pfizer. For the last 

PDE families, only their differential sensitivity to known inhibitors was reported. PDE8A, 

insensitive to IBMX, is inhibited by dipyridamole.
[68-70]

 ICPDE9A is only sensitive to 

zaprinast.
[60]

 PDE10A is also inhibited by dipyridamole. PDE11A variants are sensitive to 

dipyridamole. There is no doubt that, in the near future, selective PDE inhibitors for PDE8 to 

11 will be discovered, allowing to get insight in the knowledge of the functional role and 

potential therapeutic effects of these new PDEs.
[66] 

 

CONCLUSION 

Theophylline and caffeine these are the non-selective PDE inhibitors and have been used 

therapeutically for over 70 years for a range of diseases. the search of selective PDE inhibitor 
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led to development of sildenafil in treating erectile dysfunction. Few PDE inhibitors are being 

investigated in a broad range of infections including the use of PDE2 inhibitors in sepsis; 

PDE5 inhibitors to treat sexual dysfunction in females, cardiovascular disease and pulmonary 

hypertension; and PDE4 inhibitors to treat asthma, COPD, allergic rhinitis, psoriasis, multiple 

sclerosis, depression, Alzheimer's disease and schizophrenia. Currently, the study is going on 

to inhibit the selective PDEs. 
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