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Phosphodiesterase Inhibitors: A Review

ABSTRACT 

Phosphodiesterase Inhibitors are class of drugs, actively inhibiting the specific target Phosphodiesterase Enzymes 
(PDE).FDA approved to be used in myriad of disorders such as Chronic Obstructive Pulmonary Disease (COPD), 
Erectile Dysfunction (ED), Benign Prostatic Hyperplasia (BPH), Pulmonary Artery Hypertension (PAH), Bronchial 
Asthma (BA) etc. The primary mechanism of PDE Inhibitors is smooth muscle relaxation and bronchodilation by 
inhibiting Cyclic Guanosine Monophosphate (cGMP) and Cyclic Adenosine Monophosphate (cAMP) degradation by 
acting on Nitric Oxide (NO) led pathway. This role of PDE Inhibitors is beneficial in so many conditions, as cGMP and 
cAMP pathways are present in numerous areas. We present a review on current state uses of PDE Inhibitors and their 
potential future therapy of experimental uses having off label effects utilising the Nitric Oxide led pathways as the core 
basis.
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Group Expressive Tissue Inhibiting Drugs 

PDE-1 Smooth muscles, lung, 

brain, heart 

KS-505a, Vinpocetine 

PDE-2 Platelets, Liver, Lung, 

Adrenal Gland 

EHNA 

PDE-3 Adipose tissue, 

Inflammatory precursors, 

Cardiac Cells 

Milrinone, Cilostazol, 

Anagrelide 

PDE-4 Sertoli cells, renal cells, 

nervous cells 

Roflumilast, Cilomilast 

PDE-5 Smooth muscle cells, 

vascular cells, platelets 

Sildenafil, Zaprinast 

PDE-6 Photoreceptor cells Dipyridamole 

PDE-7 Skeletal tissue, cardiac cells, 

pancreatic cells, T Immune 

cells (Lymphocytes) 

IC242 

PDE-8 Testicular cells, hepatic 

cells, ovarian cells 

Zaprinast 

PDE-9 Renal, hepatic, nervous, 

lung 

BAY-73-6691 

PDE-10 Testicular cells  - 

PDE-11 Salivary glands, pituitary 

cells 

- 

 

Table 1: Phosphodiesterase Inhibitors and Drug Examples
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Sub Variants Expression, Action 

PDE4A, PDE4D Antidepressant  

PDE4-B Antipsychotic 

PDE4-C Expressed in peripheral circulation (Anti-

Inflammatory), alcohol de-addiction 

PDE4-D Area postrema – Potent emetic 

 

Table 2: Sub Variants of PDE 4

Pac. J. Med. Health Sci. 2022; 4(1): 51-60

Urvansh Mehta & S.K. Verma



54

 

PDE Group Disease Target 

PDE – 2 Acute Respiratory Distress Syndrome, 

Sepsis22 

PDE – 3 PVD, Heart failure etc. 

PDE – 4 Depression, Alzheimer’s disease, Memory 

Loss etc. 

PDE – 5 Erectile Dysfunction, Pulmonary 

Hypertension, Premature Ejaculation, Renal 

Failure 

PDE – 7 Anti – Inflammatory 

PDE – 9 Psychostimulant 

PDE – 10  Antipsychotic 

Table 2: Summary of various PDE - Inhibitors
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Figure 2: cGMP – PDE 5 Site of action Pathway
29(Image redrawn from Gross G .)

23Figure 1: Role of PDEs in Neurodegeneration and therapeutic role of PDE Inhibitors
(Image re-used under creative commons licence)
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Figure 3: A proposal for PDE Inhibitor in COVID -19
42( Image re-used under public health emergency permission. Image by Isadora AM et al . )
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