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ABSTRACT
Objective: This study assessed the in vitro enzyme-inhibitory potential of Taraxerol acetate against Lipoxygenase and Cyclo-
oxygenase Isoforms, along with in vivo and in vitro toxicity. It aims to establish the anti-inflammatory properties of Taraxerol
Acetate (TA).

Materials & Methods: Lipoxygenase inhibition was assessed by spectrophotometric monitoring of hydroperoxide production
from linoleic acid. Cyclooxygenase-1 and Cyclooxygenase-2 inhibition was assessed by radioimmunoassay of prostaglan-
din E; production. Acute in vivo toxicity was evaluated in mice after intraperitoneal administration of TA at doses of 100, 200,
and 400 mg/kg body weight, with fourteen days of observation. In vitro cytotoxicity was assessed using the MTT assay in
LCKM-2 monkey kidney epithelial cells and mouse hepatocytes.

Results: TA demonstrated significant LOX inhibition with an 1Cs, of 82.19 = 0.01 uM, compared with the standard inhibitors
baicalein (ICso = 22.0 = 0.05 uM) and tenidap sodium (ICso = 41.6 + 0.02 uM). TA showed ICs, values of 116.3 = 0.03 uM
for cyclooxygenase 1 and 94.7 + 0.02 uM for cyclooxygenase 2. The standard ibuprofen showed ICs, values of 14.91 = 0.06
uM and 27.20 + 0.05 uM for cyclooxygenase-1 and cyclooxygenase-2, respectively.

Conclusion: TA showed moderate inhibitory activity against lipoxygenase and cyclooxygenase enzymes.
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INTRODUCTION
Inflammation is a complicated pathological re-

Historically, natural compounds have been a ma-
jor source of anti-inflammatory agents, including many

sponse to tissue injury and infection, carried out by an
enzymatic cascade that produces pro-inflammatory me-
diators. The arachidonic acid pathway plays a central
role, in which cyclooxygenase (COX) and lipoxygenase
(LOX) enzymes produce prostaglandins and leukotrienes,
respectively. ' The inflammatory processes are governed
by these lipid mediators at the stages of initiation, main-
tenance, and resolution. Consequently, lipoxygenase and
cyclooxygenase inhibition has been a therapeutic strate-
gy for managing inflammation, with non-steroidal anti-in-
flammatory drugs among the most commonly prescribed
drugs globally. 2
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plant-derived secondary metabolites with potent en-
zyme-inhibitory activity. Among these, pentacyclic triter-
penes have attracted significant attention for their broad
pharmacological properties, including anti-inflammatory,
hepatoprotective, and anticancer activities. 3 * Taraxerol
acetate (TA), a pentacyclic triterpenoid acetate ester, has
been isolated from various medicinal plants, including
species in the Asteraceae family. ® Previous studies have
reported that Taraxerol and its derivatives exhibit promis-
ing biological activities, including antiviral, anticancer, and
gastroprotective effects. However, the specific anti-inflam-
matory potential of Taraxerol acetate through modulation
of LOX and COX enzyme activities, along with its prelimi-
nary safety profile, warrants systematic investigation. ©

Preliminary studies suggest that Taraxerol pos-
sesses antioxidant, anti-inflammatory, and anti-fibrotic
effects. 78 However, systematic investigations into its en-
zyme inhibitory profiles and comprehensive safety data
remain limited. This project was designed to determine
the in vitro enzyme inhibitory potential of Taraxerol acetate
(TA) against lipoxygenase and cyclooxygenase isoforms,
alongside preliminary in vivo and in vitro toxicity assess-

https://doi.org/10.52764/ims.26.34.3.11

J Med Sci 2026 July - September;34(3)123-126



EnzyMmE INHIBITION Assays AND SAFETY ProFILE OF TARAXEROL ACETATE

ments, to establish a foundation for its development as
an anti-inflammatory agent. These assays not only reveal
a compound’s direct anti-inflammatory efficacy but also
help elucidate structure-activity relationships and isoform
selectivity, which are critical for predicting therapeutic po-
tential and off-target effects.

MATERIALS AND METHODS
ENZYME INHIBITION ASSAYS

LIPOXYGENASE INHIBITORY ACTIVITY

We used a slightly modified version of the spectro-
metric method developed by Tappal in 1962 to estimate
the inhibitory activity of Taraxerol acetate. ® The assay re-
quired various concentrations of Taraxerol acetate. The
standard (positive control), linoleic acid, and lipoxygenase
were obtained from Sigma, St. Louis, MO. A mixture was
prepared containing 20 uL of lipoxygenase solution, 160
uL of buffer (sodium phosphate 100 mM, pH 7.0), 10 uL
of Taraxerol acetate, and the standard drug. The mixture
was incubated for five minutes at 25 °C, then 10 uL of lin-
oleic acid substrate was added to complete the reaction.
The final product was 97, 11E-135-13-hydroperoxy-oct-
adeca-9,11-dienoate. Product formation was monitored
spectrophotometrically at 234 nm. The test sample and
control were dissolved in 50% ethanol. These reactions
were performed in triplicate. Baicalein was used as a posi-
tive control lipoxygenase inhibitor. '® Absorbance changes
were monitored for 10 minutes. IC, values were calculat-
ed using GraphPad software.

CYCLOOXYGENASE INHIBITORY ACTIVITY

In this assay, the reagents included COX-1 and
COX-2 (Cayman Chemical, USA), adrenaline (5 mM), and
hematin (1 uM) as cofactors. Hematin was first dissolved
in sodium hydroxide. Cyclooxygenases 1 and 2 were then
dissolved in Tris buffer (50 mM, pH 7.5). Variable concen-
trations of Taraxerol acetate were prepared in the same
buffer. We prepared a 190 uL reaction mixture and per-
formed the procedure in 96-well plates. The mixture con-
tained the test sample, the cofactor, and both isozymes
at 10 U/mL, for a total volume of 180 uL. After incubating
the plates for 30 minutes at 37 °C, 20 uL of arachidonic
acid was added as a substrate to initiate the reaction. The
reaction was stopped 2 minutes after the addition of 10
uL of 1 M HCI. At this stage, the pH of the mixture was ad-
justed to 7.5 using 10 uL of 1 M sodium hydroxide. PGE,
was formed as the product. The product was measured by
radioimmunoassay (RIA), which helped assess the activity
of both isozymes and the inhibitory activity of Taraxerol
acetate at various concentrations. Results were shown as
the percentage of PGE2 production. The procedure was
repeated two more times to ensure accuracy. ICso values
were determined by nonlinear regression analysis using

GraphPad Prism software. Experimental results were ex-
pressed as mean + SEM.

IN VIVO ACUTE TOXICITY STUDY

ANIMALS

For this in vivo study, we used adult Wistar rats.
They were of either sex and weighed 180+=10 g. We
housed 10 animals per cage under a 12-hour light-dark
cycle in standard laboratory conditions and provided wa-
ter and rat feed. All established ethical principles for lab-
oratory animals were observed. Before the experiments
began, all rats were acclimatized to the laboratory envi-
ronment for 7 days.

These mice were assigned to groups 1, 2, 3, and
4. Each group contained four mice. Group 1 (control)
received distilled water. Group 2 received intraperitone-
al Taraxerol acetate at 100 mg/kg body weight. Similar-
ly, groups 3 and 4 received intraperitoneal TA at higher
concentrations (200 and 400 mg/kg body weight, respec-
tively). Mice were continuously observed for one hour to
assess food intake, water consumption, general behavior,
and toxic symptoms. They were then observed intermit-

tently at 5 hours, 24 hours, and 14 days after treatment.
12,13

IN VITRO CYTOTOXICITY (MTT ASSAY) (14)

The in vitro cytotoxicity of Taraxerol acetate was
investigated using Mice Hepatic Cells and Rhesus Kidney
Epithelial Cells (LLC-MK2). These cells were seeded in 96-
well plates for 24 hours. After this, the cells were treated
with various concentrations (i.e., 0, 5, 10, 25, 50, 100, and
150 uM) of Taraxerol acetate, along with the vehicle (i.e.,
dimethylsulphoxide). Doxorubicin hydrochloride was used
as the positive control. The cells were incubated one more
time for 48 hours. Finally, for the MTT assay, 3-(4,5-dimeth-
ylthiazol-2-yl)-2,5-diphenyltetrazolium bromide was used
at 0.5 mg/mL, and the cells were incubated for 4 h. Af-
ter removing the medium, the resulting formazan crystals
were dissolved in 200 uL dimethylsulphoxide. The ELISA
microplate reader measured the optical density at 540 nm.

Cell viability was expressed as a percentage of the
control and calculated using the following equation:

Cell viability (%) = [OD of treated cells / OD of con-
trol cells] x 100.

The control group was considered to represent
100% cell viability.

RESULTS

ENZYME INHIBITION ASSAYS

LIPOXYGENASE INHIBITORY ACTIVITY OF
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TARAXEROL ACETATE

Taraxerol acetate showed inhibitory activity against
the lipoxygenase enzyme, with an IC_ of 82.19+0.01 uM.
Baicalein (standard) had an IC_ of 22.0+0.05 uM, and
Tenidap sodium had an IC_; of 41.6+0.02 uM.

CYCLOOXYGENASE INHIBITORY ACTIVITY OF
TARAXEROL ACETATE

TA showed significant inhibitory activity against
cyclooxygenase-1 (IC,, = 116.3 + 0.03 uM) and cycloo-
xygenase-2 (IC,, = 94.7 + 0.02 uM). The standard com-
pound Ibuprofen showed IC, values of 14.91+0.06 uM
and 27.20=0.05 uM for cyclooxygenase-1 and -2, respec-
tively.

IN VIVO TOXICITY

Taraxerol acetate was administered at doses of
100, 200, and 400 mg/kg body weight. During the obser-
vation period, we monitored mortality and overt signs of
toxicity. No mortality was observed at any tested dose. No
apparent treatment-related behavioral or clinical abnor-
malities were observed, and the animals remained gener-
ally active and responsive. Food and water intake were not
noticeably altered compared with control animals. Thus,
under the conditions of the present study, administration
of Taraxerol acetate at 100, 200, and 400 mg/kg body
weight did not produce any apparent acute toxic effects
in Wistar rats.

IN VITRO CYTOTOXICITY

Taraxerol acetate (TA) showed no appreciable cy-
totoxicity against Rhesus monkey kidney epithelial cells
(LLC-MK2) or mouse hepatic cells across the tested con-
centration range of 5-150 uM. In LLC-MK2 cells, cell via-
bility was 98.7 + 3.1%, 97.9 + 2.8%, 97.2 = 3.0%, 96.4 =
3.2%, 95.3 = 3.5%, and 94.6 = 3.7% at 5, 10, 25, 50, 100,
and 150 uM, respectively. In mouse hepatic cells, the cor-
responding cell viability values were 99.1 + 3.4%, 98.5 =
3.0%, 97.8 = 2.9%, 96.9 = 3.1%, 96.0 = 3.3%, and 95.2 +
3.5%, respectively. Thus, the data indicate that TA caused
only a modest reduction in cell viability, even at the highest
tested concentration.

DISCUSSION

LIPOXYGENASE INHIBITORY ACTIVITY OF
TARAXEROL ACETATE

Lipoxygenase can accommodate flat, flexible
compounds in its active site, such as Taraxerol acetate;
however, its methylated E and D rings make unfavorable
contacts with LOX, making TA a less potent inhibitor than
standard inhibitors such as ibuprofen. By inhibiting the li-
poxygenase pathway, Taraxerol acetate may interfere with
leukotriene biosynthesis, which is involved in inflammato-

ry processes. This interpretation is based on the lipoxy-
genase-inhibitory activity of Taraxerol acetate observed in
the present study and the established role of 5-lipoxygen-
ase in leukotriene biosynthesis. 516

CYCLOOXYGENASE INHIBITORY ACTIVITY OF
TARAXEROL ACETATE

Taraxerol acetate (TA) showed inhibitory activity
against both cyclooxygenase-1 (COX-1) and cyclooxy-
genase-2 (COX-2), with greater inhibition of COX-2 than
COX-1. The observed COX-2 inhibitory activity is consis-
tent with previously reported findings for Taraxerol acetate.
Previous molecular docking studies have reported hydro-
phobic and electrostatic interactions of Taraxerol acetate
within the COX-2 binding site; these findings may provide
a structural explanation for its COX-inhibitory activity (17).

IN-VIVO TOXICITY

Preliminary in vivo toxicity results from oral admin-
istration in rats showed that TA was safe up to 400 mg/
kg. This preliminary safety profile indicates the strong po-
tential of TA to be further developed as a new lead com-
pound.

IN-VITRO CYTOTOXICITY

Preliminary in vitro cytotoxicity assay results
showed that Taraxerol acetate was safe in LLC-MK-2 (kid-
ney epithelial cells) and mouse hepatocytes. These data
encourage future extensive studies regarding the safety of
Taraxerol acetate.

CONCLUSION

Taraxerol acetate showed moderate inhibitory ac-
tivity against lipoxygenase and cyclooxygenase enzymes,
suggesting its potential to modulate pathways involved in
arachidonic acid metabolism and inflammation. Taraxerol
acetate also demonstrated a favorable safety profile, with
no apparent toxicity at doses up to 400 mg/kg in vivo and
no appreciable cytotoxicity against the tested cell lines in
vitro. These findings suggest that Taraxerol acetate may
be a bioactive compound with anti-inflammatory activ-
ity; however, further studies are needed to establish its
pharmacological effects and therapeutic potential. Future
studies should investigate the long-term effects of Tarax-
erol acetate on liver health to fully elucidate its therapeutic
potential.
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