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Figure 1. • COX-2 expression is triggered as a response to pro-infl ammatory processes such as joint injury 
associated with OA • In sites where COX-2 is activated, PGH2 is converted predominantly to PGI2 and PGE2

Technical Alert

Nonsteroidal anti-infl ammatory drugs are 
compounds other than steroids that suppress 
infl ammation. The oldest of these is aspirin or 
acetylsalicylic acid, a derivative of salicylate 
originally obtained from plant sources. In 1971, 
John Vane demonstrated that NSAIDs provide 
their anti-infl ammatory eff ects through their 
inhibition of COX enzymes, and by the early 
1990s, two distinct isoforms of COX were 
elucidated: COX-1 and COX-2.1 This discovery 
launched a new era in NSAID pharmacology, 
resulting in the synthesis, marketing, and 
widespread use of COX-2 selective drugs in human 
and veterinary medicine.

COX-1 and COX-2 convert Arachidonic Acid into 
prostaglandin H2 (PGH2), which is subsequently 
converted to fi ve bioactive prostanoid molecules: 
thromboxane (TXA2), prostaglandin E2 (PGE2), 
prostacyclin (PGI2), prostaglandin D2 (PGD2), 
and prostaglandin F2α (PGF2α).

2,3 Each prostanoid 
interacts with at least one distinct receptor to 
mediate specifi c physiological eff ects (e.g. PGI2
binds to the IP receptor)4 (Figure 1).

•  COX-1, expressed constitutively in most 
cells, performs a “housekeeping function” to 
synthesize prostanoids that regulate normal 
cell activity. Its activation, for example, 
leads to Thromboxane (TXA2) production, 
causing aggregation of platelets to prevent 
inappropriate bleeding.1

•  COX-2, constitutively expressed in some tissues, 
is also inducible by infl ammatory stimuli, and 
is an important source of prostanoid formation 
in periods or locations of infl ammation. The 
production of PGE2 and PGI2 predominates in sites 
where COX-2 is activated.2

PGE2 is a key mediator of swelling, redness, and 
pain (the classic signs of infl ammation), and it 
exerts its eff ect via four receptors: EP1, EP2, EP3, 
and EP4.3 Studies on knockout mice defi cient 
in each EP subtype have defi ned PGE2 actions 
mediated by each subtype, and identifi ed 
the role each EP subtype plays in various 
physiological and pathological responses. While 
each EP receptor subtype mediates a range of 
diff erent responses, all are responsible for pain 
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sensation, and in addition, both EP2 and EP4 
receptors are responsible for the inflammation 
associated with arthritis5 (Figure 1).

A RECENT ADDITION TO THE NSAID 
LANDSCAPE

Recognition that COX-2 also has constitutive 
activity has led to a search for compounds with 
modes of action other than COX inhibition, 
to reduce inflammatory pathways. After the 
identification of prostanoid receptors in 
the 1990s, research ensued into methods of 
targeting each receptor with synthetic agonists 
and antagonists. In 2013, the World Health 
Organization defined a newly recognized class 
of drugs that act as Prostaglandin Receptor 
Antagonists (PRAs) as the Piprant class.6 

Grapiprant is a new analgesic and anti-
inflammatory drug in the Piprant class that 
functions as a selective EP4 PRA.6 It is 
postulated that this mechanism of action would 
not interfere with the production of many of 
the “house-keeping” prostanoids that cascade 
from the COX pathways affected by traditional 
NSAIDs. Nevertheless, to date there is no clinical 
evidence of any safety advantages of grapiprant 
over other approved NSAIDs in dogs.

In addition, COX-inhibiting NSAIDs inhibit the 
production of PGH2 and therefore the production 
of PGE2 and PGI2 at sites of inflammation. This 
results in a reduction in activation of the EP 
receptors and the IP receptor, which are all 
involved in pain sensation. Grapiprant, however, 
only inhibits the binding of PGE2 to the EP4 
receptor (Figure 2). 

Figure 2. The mode of action of a COX-2 inhibiting NSAID vs. an EP4 PRA


