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Cyclooxygenase-1 (COX-1) is constitutively 
produced as it is required for essential physiological 
functions (Kujubu et al, 1991; Morita et al, 1995; 
O’Banion et al, 1991; Papich, 2008; Ren et al, 1995; 
Xie et al, 1991). The prostanoids produced by 
COX-1 may act as local signaling mediators and 
hormones mitigating control of intrinsic protective 
mechanisms of renal, gastrointestinal, or platelet 
function (Kawahara et al, 2015; Smith et al, 1994; 
Vane et al, 1998; Wilson et al, 2004). COX-2 is 
generally thought to be induced in response to 
injury, trauma and other inflammatory stimuli, with 
associations with the control of cellular division, 
angiogenesis and cardiovascular functions, as 
well as a role in influencing water and electrolyte 
balance controlled by the kidneys (Kawahara et al, 
2015; Morita et al, 1995; Ren et al, 1995; Streicher 
and Wang, 2008; Timmers et al, 2007; Vane et al, 
1998; Wilson et al, 2004). COX-1 is thought to play 
a role in tissue blood flow during inflammatory 
states, while the uncontrolled action of COX-2 may 
initiate the undesirable effects of the inflammatory 
process (Duz et al, 2015; Vane et al, 1998).  COX-2 is 

considered more efficient than COX-1 in oxygenating 
eicosapentaenoic, gamma-linolenic, alpha-linolenic 
and linolenic acids, the key fatty acids involved in 
the inflammatory cascade (Kawahara et al, 2015; Otto 
and Smith, 1995).  Because the function of both COX-1 
and 2 are physiologically important, understanding 
the impact of therapeutic drugs on their function 
influences predictions of drug safety and efficacy. 

Accordingly, understanding species differences  
in the expression of these two isoforms might 
facilitate  predicting  safety  and  efficacy  of 
cyclooxygenase inhibitors.  Many of the adversities 
associated with NSAID administration may be 
considered the sequelae of COX-1 inhibition 
(Amagase et al, 2014; Rodrigues et al, 2010; Sinha et 
al, 2013; Jones and Budsberg et al, 2000). Drugs that 
target COX-2 preferentially may be regarded as safer; 
however, species differences in enzyme catalytic 
activity could mitigate the safety of these drugs.  The 
purpose of this study was to determine concentrations 
of TxB2 as an indicator of COX-1 isoenzyme activity 
and concentrations of PEGM as an indicator of the 
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ABSTRACT
This study determined concentrations of thromboxane B2 (TxB2) and prostaglandin E2 (PGE2) and metabolites 

(PGEM) in alpacas utilising commercially available assays. Twenty healthy adult alpaca (11 castrated males and 
9 females) participated in this study.  Four ELISAs were utilised: two to quantitate TxB2 in serum as an indicator 
of in vitro cyclooxygenase-1 (COX-1) activity, one quantitated PGE2 and a fourth assay quantitated prostaglandin 
E2 and metabolites (PGEM) in plasma as indicators of in vitro cyclooxygenase-2 (COX-2) isoenzyme activity after 
leukocyte exposure to lipopolysaccharide. Known standards were utilised for confirmation of assay results.  Alpaca 
serum TxB2 concentrations were substantially lower than reported in other species and those quantitated in four 
clinically normal horses using identical methods (alpaca=616±294, 95% CI [47, 753] pg/ml; horse=6087± 855, 95% 
CI [3964, 8210] pg/ml).  Alpaca plasma mean PGEM concentration was 50±28, 95% CI [21, 111] pg/ml. Whole blood 
determination of TxB2 and PGE2 have been utilised in multiple species to evaluate COX isoenzymes for evaluating 
nonsteroidal anti-inflammatory drug (NSAID) COX inhibition.  This study demonstrates that TxB2 as measured 
using these methods may not be an acceptable method for determination of COX-1 response to NSAIDs in alpaca.  
The low whole blood TxB2 levels identified by these assays may also indicate an intrinsic sensitivity to these drugs 
that warrants further investigation.
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