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  Abstract: Background: Recent findings enlightened the pivotal role of cyclooxygenases-1 and -2 
(COX-1 and COX-2) in human diseases with inflammation as the committed earliest stage, such as 
cancer and neurodegenerative diseases. COXs are the main targets of nonsteroidal anti-inflammatory 
drugs and catalyze the bis-oxygenation of arachidonic acid into prostaglandin PGH2, then converted 
into prostaglandins, thromboxane, and prostacyclin by tissue-specific isomerases. A remarkable 
amount of pure COX-1 is necessary to investigate COX-1 structure and function, as well as for in vitro 
disease biochemical pathway investigations.  

Methods: Spodoptera frugiperda cells were infected with Baculovirus that revealed to be an efficient 
expression system to obtain a high amount of ovine(o)COX-1. Protein solubilization time in the pres-
ence of a non-ionic detergent was modified, and a second purification step was introduced.  

Results and Discussion: An improvement of a previously reported method for pure recombinant 
oCOX-1 production and isolation has been achieved, leading to a lower starting volume of infected 
cells for each purification, an increased cell density, an increased number of viral particles per cell, 
and a shortened infection period. The protocol for the recombinant oCOX-1 expression and purifica-
tion has been in-depth elaborated to obtain 1 mg/L of protein. 

Conclusion: The optimized procedure could be suitable for producing other membrane proteins as 
well, for which an improvement in the solubilization step is necessary to have the availability of high 
concentration proteins. 
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1. INTRODUCTION 

Prostaglandin endoperoxide H synthase-1 and -2 (PGHS-
1 and PGHS-2), also known as cyclooxygenases (COXs), are 
bifunctional, membrane-bound, and heme-containing en-
zymes. They catalyze the conversion of arachidonic acid 
(AA) into prostaglandin H2 (PGH2) as the committed step of 
prostanoid biosynthesis [1]. Both isoforms (COX-1 and 
COX-2) are homodimers with ~72 kDa monomer molecular 
mass [2-4].  

COX isoenzymes expression is either constitutive or in-
ducible, depending on the organ and specific physio-
pathological conditions. COX-2 is constitutively expressed 
in a limited number of tissues, in particular, brain and  
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kidney; whereas, in almost all body districts, it is induced in 
response to inflammatory stimuli and growth factors upon a 
variety of pathological conditions, in which the inflammation 
is the earliest stage [5-7]. Various chemical mediators from 
the circulation system, inflammatory cells, and injured tissue 
contribute to affect the inflammatory response through vaso-
active amines (histamine and serotonin), peptide (e.g., brad-
ykinin), and eicosanoids (e.g., thromboxane, leukotrienes, 
and prostaglandins) [8, 9]. 

COX-1, differently from COX-2, is constitutively ex-
pressed in most tissues; it catalyzes the synthesis of prosta-
glandins responsible for maintaining homeostasis in some 
human body districts such as the cardiovascular system and 
gastric mucosa [10]. COX-1 is expressed at high levels, ra-
ther than COX-2, in the early to advanced stages of some 
tumors with a marked inflammatory component, such as 
breast [11, 12], head [13], and neck cancer [13, 14], renal 
cell carcinoma [15, 16], ovarian cancer [17, 18] and multiple 
myeloma [6]. For such a reason, COX-1 could be considered 
a biomarker for the early detection of tumors. 
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To investigate COX structure and function relationships, 
the need for a larger quantity of pure enzyme is essential [19-
21]. X-ray crystallography is a useful technique allowing the 
direct visualization of protein structure at the atomic or near-
atomic level applied to a single crystal of pure proteins. Pure 
protein availability is also fundamental for other functional 
experiments, such as the oxygen consumption measurement, 
during the COX-mediated AA bis-oxygenation, since mito-
chondrial respiration and reactive oxygen species (ROS) can 
interfere if whole cells are used. The production of a target 
enzyme is commonly the rate-limiting step, especially for 
structural studies where the protein yield must be significant-
ly high. For this reason, an efficient production system that 
not only allows high pure protein yield but also preserves 
both catalytic activity and quaternary structure is needed. 
Escherichia coli (E. coli) is the workhorse of recombinant 
protein production due to its rapid growth and ability to effi-
ciently express proteins at very high levels. Indeed, many X-
ray crystal structures have been solved on proteins produced 
by E. coli. 

Compared to bacteria, the Baculovirus expression system 
revealed to be a superior methodology for high-level recom-
binant protein expression due to its capacity to insert foreign 
target genes of large size and for a strong AcMNPV poly-
hedrin (PH) promoter, guaranteeing a higher probability of 
success [22]. Furthermore, the Baculovirus system was cho-
sen for our purpose of being able to provide a variety of co-
translational and post-translational modifications of the re-
combinant proteins such as N-glycosylation, which occurs in 
the endoplasmic reticulum that is crucial for COX-1 folding 
and function. As a result, insect cell-expressed proteins have 
biological activities and immunological reactivity compara-
ble to those of proteins expressed in mammalian cells. 
Among the numerous Baculoviruses, Autographa californica 
multiple NPV (AcMNPV) is the most well-studied and the 
most expansively applied insect virus [2, 23, 24]. 

Herein, the development of a simple and efficient proto-
col for the large-scale expression of recombinant ovineCOX-
1 (oCOX-1) in a soluble and active form is reported. Be-
sides, an improved purification protocol of oCOX-1 is de-
scribed. 

2. MATERIAL AND METHODS 

2.1. Transformation of pFastBac/oCOX-1 plasmid in 
DH10Bac E. coli Cells 

The recombinant pFastBac/oCOX-1 plasmid was provid-
ed by Prof. M. Malkowski (University of Buffalo, USA). 
Such a plasmid was sequenced and no mutations were found. 
The sequence matches the sheep PGHS-1 in the GenBank 
database (GenBank: J03599.1) [25, 26]. 

The appropriate amount of recombinant plasmid (30 ng) 
was transformed into DH10Bac E. coli high competent cells 
(100 µl), used as the host for the pFastBac vector, for trans-
position into a bacmid. Blue-White screening was performed 
and white colonies, supposed to contain recombinant clones, 
were selected and analyzed by PCR, using pUC/M13 for-

ward and reverse primers at a final concentration of 250 nM 
(Table 1). 

 
Table 1. pUC/M13 For. and Rev. primers sequences. 

Primers Sequence 

pUC/M13 Forward 5′-CCCAGTCACGACGTTGTAAAACG-3′ 

pUC/M13 Reverse 5′-AGCGGATAACAATTTCACACAGG-3′ 

  

PCR was carried out in a final volume of 50 µ l, using a 
proofreading Taq DNA Polymerase (Thermo Fisher Scien-
tific). Thermocycling conditions were 93°C for 180 s, then 
30 cycles of 45 s at 94°C, 45 s at 55°C touchdowns and 5 
min at 72°C, followed by a final extension of 72°C for 5 
min. PCR products were electrophoresed on 1% (w/v) aga-
rose gels and visualized with UV. The PCR reaction prod-
ucts were separated by 1% (w/v) agarose gel electrophoresis 
and visualized by UV. A single colony, confirmed to have a 
white phenotype on restreaked plates containing Bluogal, 
was inoculated in a larger liquid culture (100 ml). Then, once 
the success of the transposition of the oCOX-1 gene into 
bacmid has been confirmed, a slightly modified Promega 
PureYield Plasmid miniprep system protocol was used to 
isolate recombinant bacmid DNA. The cell lysis and neutral-
ization were performed following the standard procedure. 
Then, purification was carried out using isopropanol precipi-
tation and extensive centrifugation at maximum speed in a 
microcentrifuge for 20 minutes. The DNA pellet was resus-
pended in 70% ethanol and centrifuged at maximum speed 
for 5 minutes. The purified pellet was incubated at room 
temperature (23 - 25 °C) for 10 minutes and then stored in 
Tris-EDTA buffer at 4°C until use. 

2.2. Transfection of Recombinant DNA Bacmid Into Sf9 
Insect Cells 

Transfection of healthy Sf9 cells with the recombinant 
DNA bacmid was carried out by using Cellfectin II reagent, 
a cationic-lipid formulation, designed to ensure an efficient 
and consistent transfection of insect cells [23]. Briefly, in a 
6-well tissue culture plate, Sf9 cells at 95-97 % of viability 
were seeded at 9x105 per well in 2 ml of Sf-900 II SFM 
(Gibco) medium without antibiotics and incubated at 28°C 
for at least 1 hour for cell attachment. When the density of 
the Sf9 cells reached 75-80%, the recombinant bacmid 
DNA: Cellfectin complex was kept for 25 minutes at RT and 
then was overlaid gently from the wall of the well onto the 
cells and incubated at 28°C in a humidified incubator for 5 
hours. After incubation, the medium was replaced with Sf-
900 II SFM containing 10 % fetal bovine serum (FBS), 1 % 
penicillin/streptomycin, and the cells were incubated at 
27.5°C for at least 72 hours. Different transfection conditions 
were tested by varying only the bacmid DNA concentration 
(Table 2).  

After incubation at 28°C in a humidified incubator for 3-
5 hours, the transfection mixture was replaced with the regu-
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lar culture medium containing 10% no-deactivated FBS and 
1% penicillin/streptomycin antibiotics. Evident signs of a 
viral infection such as increased cell diameter, granular ap-
pearance, and detachment were observed after 3 days by 
using conditions 3 and 4; in all other conditions, the transfec-
tion was successful only after 6 days (data not shown). From 
all conditions tested, the supernatant was harvested and the 
low titer P0 viral stock was obtained. Then, P0 was ampli-
fied twice, to afford the higher titer baculoviral stock P2, 
optimal to carry out recombinant protein expression. The P2 
baculoviral titer was determined by viral plaque and it was 
found to be ~5x108 pfu/ml. 

2.3. 8xHis-tag/oCOX-1 Expression 

A fresh and viable Sf9 insect cell suspension at a cell 
density of 2-2.5x106 cells/ml was infected with baculoviral 
stock P2 (~5x108 pfu/ml) to express the N-terminal His-
tagged oCOX-1 recombinant protein.  

After 72 hours of incubation at 28°C, cells were harvest-
ed by centrifugation at 900xg for 20 minutes at 4°C. The cell 
pellet was rapidly cooled in liquid nitrogen and immediately 
stored at -80°C until needed. Such conditions were used to 
avoid protein degradation until the purification step. 

2.4. Recombinant oCOX-1 Purification 

Cell pellet from 1 L culture was resuspended in Lysis 
buffer [30 ml, 20 mM Tris-HCl pH 8.0, 100 mM KCl, 10 
µl/ml complete EDTA-free protease inhibitor, 10 µl/ml 
PMSF] and disrupted by French Press. oCOX-1 was then 
solubilized from the membranes by adding 0.8% w/v C10E6 
(Hexaethylene Glycol Monodecyl Ether, Anatrace) with gen-
tle agitation for at least 2 hours at 4 °C. The insoluble frac-
tions was removed at 100,000xg for 1 hour. After centrifuga-
tion, the supernatant was carefully removed and rapidly puri-
fied by Immobilized Metal Affinity Chromatography 
(IMAC). Specifically, one milliliter of Ni2+-NTA low density 
agarose beads (GoldBio) was pre-equilibrated with Ni-Buffer 
[20 mM Tris-HCl pH 8.0, 100 mM KCl, 5 mM imidazole, 
0.1% C10E6, 5% glycerol], and then rotated for 3 hours at 4 
°C with the supernatant. The mixture was poured into a col-
umn and the flow-through (FT) was collected. The column 
was, then, washed with 250 ml of Wash Buffer I [20 
mM Tris-HCl pH 8.0, 0.5 M KCl, 10 mM imidazole, 
0.1% C10E6 and 5% glycerol], followed by 250 ml of Wash 

Buffer II [20 mM Tris-HCl pH 8.0, 40 mM KCl, 20 mM 
imidazole, 0.1% C10E6 and 5% glycerol]. 

Bound octahistidine-tagged oCOX-1 was eluted with 
buffer containing 150 mM imidazole [20 mM Tris-HCl pH 
8.0, 40 mM KCl, 150 mM imidazole, 0.1% C10E6 and 5% 
glycerol]. Each fraction was incubated for 5 minutes at be-
fore collection. The polyhistidine tail was removed from the 
recombinant protein using Tobacco Etch Virus (TEV) in a 
ratio of 1:40 w/w protease to protein for 12-16 hours at 4°C, 
and a second IMAC chromatography (0.5 ml Ni2+-NTA res-
in) was performed. The FT containing the untagged protein 
was collected. Buffer exchange was also performed to lower 
imidazole concentration to a final concentration of 5 mM. 
Fractions containing the purified oCOX-1 protein were 
pooled and quantified using BCA protein assay (Pierce). The 
final yield obtained was 1 mg of pure protein starting from 1 
L of infected Sf9 cells.  

2.5. Cyclooxygenase Activity Assay by O2 Electrode 

 The monitoring of COX activity was accomplished by 
measuring O2 consumption with the Oxytherm electrode unit 
(Hansatech). This method uses a Clark-type oxygen elec-
trode to monitor over time the dissolved oxygen concentra-
tion in a sealed chamber. Oxygen consumption was meas-
ured at 37°C directly in a 1000 µL reaction vessel. A typical 
assay: oxygraph buffer (the opportune volume is adjusted to 
1000 µL of the final volume in accordance to the volume of 
the enzyme), 5 µM hemin (2 µL), 100 µM arachidonic acid 
(20 µL), and either inhibitor (10 µL), in this case, mofezolac, 
a selective COX-1 inhibitor, at the opportune concentrations 
(0.1, 1, 10, 50, 100, 500 µM) or vehicle (DMSO). Oxygen 
consumption determination starts after the addition of en-
zyme (1.3 mg/mL). 

3. RESULTS AND DISCUSSION 

The expression and purification of recombinant oCOX-1 
protein using the Baculovirus expression system were ac-
complished approximately a decade ago to carry out bio-
chemical and structural investigations aimed at identifying 
the molecular architecture of the COX homodimer [27]. In 
the present study, the pFastBac vector was confirmed to be 
the suitable target gene transfer vector and the recombinant 
oCOX-1 protein was efficiently produced by the Bac-to-Bac 
Baculovirus Expression system. 

Table 2. Bacmid DNA tested to generate the recombinant baculovirus. 

Transfection Condition pure Bacmid DNA (µg) Cellfectin II Reagent (µl) 

1 0.5  8 

2 1 8 

3 2 8 

4 3 8 

5 6 8 
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Firstly, the pFastbac donor construct was sequenced and 
then used to transform E. coli high competent cells. The 
blue/white selection was carried out to identify colonies con-
taining the recombinant bacmid. The presence of the oCOX-
1 gene in the recombinant bacmid was evaluated by PCR 
analysis. pUC/M13 forward and reverse primers (Table 1) 
were used to amplify the bacmid DNA from a white colony, 
and a PCR product of the expected size (~4966 bp) was ob-
tained. The amplified bacmid DNA PCR product was visual-
ized by on 1% agarose gel electrophoresis (Fig. 1), which 
indicated that the insert was successfully transposed in the 
bacmid DNA (Lane 3). 

 

 
Fig. (1). Agarose gel electrophoresis of bacmid DNA PCR product, 
directly from the plate. Lane 1, Gene Ruler DNA Ladder; Lane 2, 
pUC19 (2686 bp), as a control for transformation; Lane 3, PCR 
product of recombinant bacmid DNA amplified with pUC/M13 
reverse primers. The expected PCR product with higher size was 
obtained (2300 bp + 2666 bp oCOX-1 gene) from the picked white 
colony, demonstrating the presence of the gene of interest in the 
recombinant bacmid. (A higher resolution / colour version of this 
figure is available in the electronic copy of the article) 

 

This result encouraged us to produce a greater quantity of 
the recombinant bacmid. The recombinant baculovirus was 
then generated following transfection in Sf9 cells, which 
show evident features of infection such as increased cell di-
ameter, detachment, and cell lysis. These characteristics sup-
ported the successful construction of the recombinant bacu-
lovirus. A small suspension of Sf9 cells was infected by re-
combinant baculovirus and Western blot analysis was per-
formed, using an anti-COX-1 mouse monoclonal antibody 
(1:500, overnight at 4 °C; COX-111, Invitrogen). WB results 
revealed a strong protein band in lane 2 with respect to the 
control HEK-293 COX-1 (Fig. 2). Engineered cell line HEK-
293 COX-1 expressing COX-1, and not COX-2, upon stimu-
lation with 10 µg/mL tetracycline, was used as a positive 
control. 

Several limits of the known procedure [2] were encoun-
tered mainly in the expression step, such as the low produc-
tion yield of the recombinant protein due to its tendency to 

form aggregates. Refolding recombinant proteins from in-
soluble aggregates often results in low yields of correctly 
folded proteins. To overcome such a limit, a proper approach 
aimed at increasing the yield of the purified recombinant 
protein was developed by us. 

Specifically, some parameters were optimized. First, the 
volume of the suspension culture was lowered to 1 L increas-
ing the cell density up to 2-2.5x106 cells/ml instead of 1x106 
cells/ml, and with 97% cell viability. Consequently, a higher 
yield in the production of the protein was observed purifying 
1 L at once instead of 5 L starting volume. For protein over-
expression, the multiplicity of infection (M.O.I.) was also 
increased from 0.1 up to 10, to get all the cells infected and 
synchronously. As a result, about 100 % infection rate was 
reached. 

Besides, although it is reported that the maximum ex-
pression of non-secreted proteins is observed up to 96 hours 
post-infection [23], in our hands 72 hours post-infection was 
found to be optimal. By performing a time course of the in-
fection, a good infection level was reached between 48 and 
72 hours after the inoculation of the high titer baculovi-
ral stock (data not shown). Prolonging the infection after 72 
hours, protein degradation by cellular proteases or by cellular 
content released in the medium may occur, with consequent 
loss of protein. 

A crucial point in the purification of oCOX-1 is its re-
covery which has been increased by detaching the protein 
from the endoplasmic reticulum membrane using the non-
ionic and non-denaturing detergent C10E6 at a final concen-
tration of 0.8% w/v [2]. Rising incubation time of the cell 
lysate with the detergent to at least 2 hours, a larger amount 
of protein was isolated from the membrane determining an 
increase of the protein solubility, still preserving the correct 
folding and the enzymatic catalytic activity as determined by 

 
Fig. (2). Western blot analysis of oCOX-1 expression in Sf9 cells 
infected with the recombinant baculovirus. Lane 1: HEK-293 
COX-1 positive control; Lane 2: infected Sf9 cell lysate. β -actin 
level was used as the loading control. (A higher resolution / colour 
version of this figure is available in the electronic copy of the arti-
cle). 
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Cyclooxygenase O2 Electrode Assay [28, 29]. The insoluble 
(pellet) and the soluble fractions (supernatant) were separat-
ed at 100,000xg for 1 hour instead of 2 hours. The superna-
tant containing the recombinant protein was then subjected 
to immobilized metal affinity chromatography (IMAC). 
Ni2+-NTA was used as a ligand chelator because the recom-
binant oCOX-1 included an amino acid motif consisting of 8 
residues fused to its N-terminal portion.   

The optimization of the purification step significantly 
contributed to the protein production yield: in the initial ex-
periments, the solubilized protein was incubated for 3 hours 
in the presence of Ni2+-NTA agarose resin. The tagged 
oCOX-1 was then eluted from the column using increasing 
imidazole concentrations. To improve the purification effi-
ciency, the FT was subjected to a further chromatography 
step by re-incubating it with the Ni2+-NTA resin for 12 hours 
at 4 °C. The largest amount of pure protein in the elution 
fractions was obtained after 12 hours of incubation. 

Protein samples from the purification step were separated 
by 12% SDS-PAGE gels (Fig. 3). The gels were stained with 
Blue Coomassie and the protein was identified by comparing 
the oCOX-1 protein band to the molecular weight marker 
(Precision Plus Protein™ Dual Color Standards, Bio-Rad). It 
is noteworthy that FT incubation for 12 hours affords the 
highest yield of protein in the eluted fractions. Furthermore, 
SDS-PAGE analysis of selected fractions has shown that the 
eluted protein is highly pure, so avoiding the need for further 
purification steps as no low molecular weight species are 
detectable after Blue Coomassie staining the gel (Fig. 3A 
and 3B). The above-described modifications have useful for 
the efficient purification and isolation of the recombinant 
oCOX-1, which are of fundamental importance for the char-
acterization of its function and structure. Western blotting 
analysis of the eluted fractions was also performed (Fig. 4).  

The Ni2+-NTA strategy takes advantage of a small pep-
tide sequence of 8 Histidine residues fused to the N-terminal 
domain of recombinant oCOX-1 to easily detect and purify 
the expressed protein. However, the presence of the tag in 
the purified protein could contribute to the overall flexibility 

of the whole protein or its terminus, thus disturbing the 
structural analysis. Additionally, the tag can negatively af-
fect protein-ligand interactions, such as in drug-COX inhibi-
tors screenings. Therefore, it is advisable to remove the tag 
by using a suitable protease. Our recombinant protein con-
tains a TEV protease site located at the N- terminus of the 
protein, downstream of the 8xHis sequence [25, 30]. 

 

 
 

Fig. (4). Western blot analysis of oCOX-1 eluted from the Nickel-
NTA column. Lane 1: HEK-293 COX-1 positive control; Lane 2-
3: eluted fractions. (A higher resolution / colour version of this 
figure is available in the electronic copy of the article). 

 

The 8xHis sequence cleavage was directly performed on 
the eluted fraction for 12-16 hours at 4 °C, without changing 
the buffer or concentrating the protein by ultrafiltration. The 
digestion mixture was then loaded on the affinity column 
and purified by IMAC (Recapture on Beads). Under these 
conditions, the untagged-oCOX-1 protein is unable to bind 
to the nickel on the beads, and hence the protein is eluted 
from the column. After the Recapture on Beads step, almost 
90% of the recombinant protein was recovered in the flow-
through, indicating that the cleavage of the Histidine tail was 
highly efficient (Fig. 5). 

 
Fig. (3). SDS PAGE profile from the purification phase. (A) SDS-PAGE analysis of the eluted fractions after the first incubation (3 hours). 
Lane 1: marker; Lane 2: washing buffer at low salt concentration; Lane 3-8: fractions collected by 150 mM imidazole buffer; Lane 9: Ni2+-
NTA agarose beads. (B) SDS-PAGE analysis of the eluted fractions after 12 hours of FT re-incubation. Lane 1: marker; Lane 2: flow-
through; Lane 3: washing buffer at high salt concentration; Lane 4: washing buffer at low salt concentration; Lane 5-10: fractions collected 
by 150 mM imidazole buffer. (A higher resolution / colour version of this figure is available in the electronic copy of the article). 
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Fig. (5). SDS PAGE profile from the cleavage step. Lane 1: mark-
er; Lane 2: undigested/sample control; Lane 3: flow-through; Lane 
4: washing buffer at low salt concentration, without imidazole; 
Lane 5-7: fractions collected by 150 mM imidazole buffer. (A 
higher resolution / colour version of this figure is available in the 
electronic copy of the article) 

 
The pure untagged-oCOX-1 was then collected and quan-

tified using BCA protein assay (Pierce). A higher yield was 
observed when the pellet from 1 L at a time was processed 
and purified instead of pellet deriving from bigger volumes 
of cells infected such as 2 L or 4 L (Table 3). 

The enzymatic activity of the purified oCOX-1 has been 
determined with cyclooxygenase O2 electrode assay by using 

the oxygraph. By inhibiting COX-1, the amount of oxygen 
necessary to AA bis-oxygenation was reduced. In presence 
of increasing mofezolac concentrations mofezolac concentra-
tion, a selective COX-1 inhibitor, a reduction in the O2 con-
sumption was observed, indicating that the purified enzyme 
was properly folded and still active (Fig. 6), and its specific 
activity is 40,000 unit/mg ± 0.49. 

CONCLUSION 

In conclusion, we described the improvements of a pre-
viously reported method for pure recombinant oCOX-1 pro-
duction and isolation [23]. In summary, we (a) lowered the 
starting volume of infected cells for each purification, (b) 
increased the cell density and the number of viral particles 
per cell, and (c) shortened the infection period. Concerning 
the purification, the protein solubilization time in the pres-
ence of a non-ionic detergent was prolonged and a second 
purification step by re-applying the first IMAC flow-through 
to the nickel resin was introduced. This optimized procedure 
could be suited also to produce other membrane proteins, for 
which an improvement in the solubilizing step is needed to 
protein at high concentration. Future work should be aimed 
at gaining the deepest insights into the inhibitor-enzyme in-
teractions to better develop compounds endowed with na-
nomolar activity towards COX-1 useful for theragnostic 
agent design. 

Table 3. Protein obtained starting from different volumes of Sf9 infected cells. 

Cells infected (L) Pure oCOX-1 (mg) 

4 L total 
1 L at a time processed 

4.0 mg 

4 L total 
2 L at a time processed 

3.09 mg 

8 L total 
4 L at a time processed 

4.36 mg 
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Fig. (6). Cyclooxygenase O2 Electrode Assay. O2 consumption by the purified ovineCOX-1 decreases (%) in the presence of 
increasing mofezolac concentrations.  
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