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ABSTRACT 2233 ;CU)
Helminthiasis is common in domestic cats, compromising their welfare and posing a zoonotic risk. Praziquantel is a g ﬁ g % )
highly effective agent against cestodes; however, its bitter taste may cause hypersalivation and resistance to oral 2 & i g =
administration. The present randomized, controlled trial aimed to evaluate the pharmaceutical qualities, anthelmintic ¢, >EE jZ>
efficacy, tolerability, and systemic exposure to praziquantel (Anthel Cat), formulated with taste-masking and ﬁ ui: - a -
solubilizing excipients, compared with a commercially available product. A total of 30 domestic short-haired cats 5 & i & >
(Felis catus), aged 1-3 years and weighing 3.5 + 1.1 kilograms (kg), comprising 20 males and 10 females, all of & & 3 g Py,
which had naturally acquired gastrointestinal helminth infection confirmed by fecal examination, were randomly W™ R -
allocated into three groups of ten. The control group received distilled water, the commercial group received a . 3 0
commercially available product, and the Anthel group received Anthel Cat tablets. Both active treatments contained § |-'_|-|

20 mg of praziquantel and 230 mg of pyrantel pamoate per tablet and were administered at the recommended dose of
1 tablet per 4 kg of body weight, as a single oral dose. Cats were monitored for 14 days. Active ingredient content,
disintegration time, fecal egg counts determined by flotation and sedimentation, hematology, serum biochemistry,
taste acceptance, and plasma praziquantel concentration were assessed. Anthel Cat active ingredient contents were
107.88% of pyrantel pamoate and 99.17% of praziquantel, both within pharmacopoeial limits, with a mean
disintegration time of 7 minutes 22 seconds. By day 14, fecal egg counts in both treated groups declined to near zero
by sedimentation, whereas flotation did not demonstrate a difference among groups. Hematological and serum
biochemical parameters remained within reference ranges and did not differ among groups, which indicated no
hepatic or renal toxicity. Peak plasma praziquantel levels occurred 1 hour after dosing in both treated groups, and
Anthel Cat did not differ from the commercial product. For taste acceptance, Anthel Cat produced no measurable
saliva volume. Salivation duration was elevated in both treated groups. The result demonstrated that Anthel Cat has
the same quality as the commercial product in pharmaceutical quality, anthelmintic efficacy, tolerability, and
systemic exposure. However, limiting the salivary aversion response, particularly saliva volume.
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INTRODUCTION

Gastrointestinal helminth infections are prevalent among domestic cats, with reported prevalence rates that differ
considerably across geographic regions, environmental conditions, and husbandry practices (Symeonidou et al., 2025
Toxocara cati is consistently the most common endoparasite of owned cats, with a prevalence of 19.7% in a multicenter
European survey of 1,519 cats (Beugnet et al., 2014). In Indonesia, a retrospective study of 171 pet cats in Bogor
detected Toxocara spp. in 38.0% and Dipylidium caninum in 4.7% of the animals (Ridwan et al., 2023). Several feline
helminths are zoonotic; therefore, effective parasite control is crucial for animal welfare and public health
(FAO/OIE/WHO, 2021). Praziquantel is widely used as a cestocidal agent in felines, and its anthelmintic efficacy has
been linked to the activation of transient receptor potential channels in parasites. This activation leads to calcium influx,
prolonged muscle contractions, and damage to the tegument, potentially increasing exposure of parasitic antigens to the
host's immune system (Park et al., 2021; Waechtler et al., 2023).

Despite the efficacy of praziquantel, its significant bitter taste can complicate oral administration (Kuevi et al.,
2023). Interaction of the medicine with lingual bitter-taste receptors can trigger hypersalivation, foaming, and dose
rejection (Waechtler et al., 2023). Incomplete or unsuccessful dose administration may reduce medicine exposure and
compromise treatment efficacy (Waechtler et al., 2023). Administering medication orally can be especially challenging
in cats, a species in which owners often struggle to administer medication reliably (Papich, 2020).
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Several pharmaceutical strategies have been investigated to reduce the bitterness of praziquantel (Kuevi et al.,
2023). Microencapsulation of praziquantel in polymer matrices, such as the gastro-soluble polymethacrylate, limits drug
release in saliva and hence its contact with taste receptors, while allowing rapid dissolution in gastric and intestinal fluids
(Minster et al., 2017; Machado et al., 2018). Forming complexes with cyclodextrins or maltodextrin can also decrease
the amount of unbound praziquantel dissolved in saliva (Munster et al., 2017). Studies using electronic tongue and
rodent taste-aversion methodologies confirm that taste masking effectively reduces the bitterness of praziquantel liquids
(Minster et al., 2017; Kuevi et al., 2023). Nevertheless, excipients used for taste masking may influence medicine
release and absorption (D’Abbrunzo et al., 2024). Praziquantel is a compound with low water solubility and high
permeability, where dissolution could limit its systemic absorption (Waechtler et al., 2023; D’Abbrunzo et al., 2024).
Coating materials and complexing agents designed to reduce oral exposure to medicines can delay or alter drug release,
potentially affecting overall systemic exposure and therapeutic effectiveness (Ahmad et al., 2021; D’Abbrunzo et al.,
2024). Conversely, appropriately selected solubilizing excipients may improve medicine dissolution (D’ Abbrunzo et al.,
2024). To properly assess a taste-masking formulation, its impact on pharmaceutical quality and in vivo therapeutic
performance should be evaluated concurrently in the target species (Gupta et al., 2021).

Taste-masking excipients are not completely inert in drug delivery (Waechtler et al., 2023). Coating layers and
complexing agents, which prevent the medicine from interacting with lingual receptors, also slow the release of taste-
masking excipients. For compounds where absorption is limited by dissolution rather than permeability, this delayed
release could reduce systemic exposure and potentially decrease efficacy of the active compounds (Waechtler et al.,
2023; D’Abbrunzo et al., 2024). Therefore, the efficacy of a taste-masked formulation should be tested in the target
species before replacing an existing product to ensure it performs comparably. Anthel Cat is an Indonesian-approved
tablet for cats, containing 20 mg of praziquantel and 230 mg of pyrantel pamoate. Anthel Cat uses a new milk-flavor
masking to reduce the bitterness of the active ingredients. The use of Praziquantel combined with Pyrantel pamoate is
common in feline veterinary treatments, but it lacks extra taste-masking and solubilizing excipients (Papich, 2020). The
present study aimed to assess whether the taste-masked formulation of Anthel Cat was equivalent to the commercial
product in terms of quality, palatability, efficacy, tolerability, and praziquantel exposure in naturally infected cats.

MATERIALS AND METHODS

Ethical approval

The present study was conducted in accordance with institutional guidelines for the care and use of animals in
research. Ethical approval was obtained from the Animal Ethics Committee of the School of Veterinary Medicine and
Biomedical Sciences, IPB University, Bogor, Indonesia, prior to the commencement of all experimental procedures
(Approval No. 290A/KEH/SKE/1/2025).

Animals and housing

A total of 30 domestic short-haired cats (Felis catus) of local origin were obtained from iRATco Laboratory
Services in Bogor, Indonesia. Animals were aged 1 to 3 years, weighed 3.5 to 4 kg, and comprised 20 males and 10
females. All cats underwent a 7-day acclimatization period before treatment. The present study was conducted as a
controlled comparative trial focusing on efficacy and tolerability, rather than detecting a specific effect size. The number
of cats was minimized in accordance with the 3Rs principles and in accordance with institutional approval for animal
use. A group of 10 cats exceeded the minimum requirement of six adequately infected animals per group, as
recommended by the World Association for the Advancement of Veterinary Parasitology for controlled anthelmintic
efficacy studies (Beugnet et al., 2022).

Cats were housed individually in cages that met laboratory animal welfare standards and had free access to
commercial feed and water. Eligibility was determined through clinical examination and quantitative fecal analysis
conducted on two consecutive days prior to treatment. Cats qualified when their average fecal egg count reached at least
80 eggs per gram. Cats with no detectable helminth eggs and those treated with any anthelmintic in the past three months
were excluded. Selected cats were allocated to three groups of 10 using simple randomization. Allocation was not
stratified by age, sex, or body weight, and since all animals were domestic short-haired cats, breed was homogeneous by
the inclusion criterion. Cats in the control group received distilled water orally as a vehicle, cats in the second group
received the commercially available antiparasitic product, and cats in the third group received the Anthel Cat tablets.
The trade name of the commercial product was withheld for commercial reasons; consequently, the product was
identified throughout by its composition, strength, and regulatory status. Both antiparasitic products contained 20 mg of
praziquantel and 230 mg of pyrantel pamoate per tablet, with a similar dosage of one tablet per 4 kg of body weight,
equivalent to 5 mg/kg of praziquantel and 57.5 mg/kg of pyrantel pamoate. Regarding the dosing procedure, each tablet
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was dissolved in physiological saline (0.9% NaCl) at a 1:1 (w/v) ratio and administered orally via syringe to ensure the
complete delivery of the intended dose to each cat. Any immediate signs of taste aversion, such as hypersalivation, head-
shaking, or spitting, were observed during daily clinical observations. All treatments were administered as a single dose
at the start of the study, and the animals were monitored for 14 days.

Test material

Anthel Cat (PT Agroveta Husada Dharma, a subsidiary of PT Kalbe Farma Thk in East Jakarta, Indonesia) is a solid
oral tablet containing 20 mg of praziquantel and 230 mg of pyrantel pamoate. Anthel Cat is officially registered with the
Indonesian Ministry of Agriculture under registration number D.22037309 PKM and is indicated for the treatment of
gastrointestinal nematode and cestode infections in feline patients. The tablet was divided into sections, and its
distinguishing feature relative to existing combination products was the addition of a milk flavoring to reduce bitterness.
The commercial film-coated tablet contained 20 mg of praziquantel and 230 mg of pyrantel pamoate, approved for use in
cats in Indonesia and prescribed for Toxocara cati, Ancylostoma tubaeforme, Dipylidium caninum, and Taenia
taeniaeformis. Since the two products were identical in active ingredients, potency, and dosing schedule, and differed
only in taste-masking excipients, any differences in performance were attributed to formulation rather than dosage.

Taste acceptance assessment

Both antiparasitic products were administered as solutions. Taste acceptance was objectively assessed by
monitoring the salivary aversion response during dosing in a subset of five cats per group. Immediately after each
syringe-administered dose, salivation duration was recorded with a stopwatch, and the saliva produced was collected by
allowing it to drip into a one mL microtube; its volume was then measured with a micropipette. All recordings were
performed by a single observer who was blinded to the treatment groups. The duration of salivation and saliva volume
were subsequently compared among the control, commercial, and Anthel Cat groups.

Active ingredient content and disintegration time analyses

The amounts of pyrantel pamoate and praziquantel were measured using a validated in-house reversed-phase high-
performance liquid chromatography (HPLC) method, which was developed based on established protocols for their
simultaneous analysis in solid dosage forms (Tatar et al., 2015; Rajesh and James, 2019) and validated for accuracy,
precision, and reproducibility according to the International Council for Harmonization Q2(R2) guideline. Standards and
sample solutions were prepared using gravimetric methods on a calibrated analytical balance, then homogenized and
filtered through a 0.45 um nylon membrane filter. Separation was performed on a Phenomenex Luna C18 column (250 x
4.6 mm, 5 um) with water and acetonitrile (20:80, v/v) as the mobile phase, delivered isocratically at one mL/minute,
with an injection volume of 20 pL and ultraviolet detection at 220 nm. Analyses were carried out on a Shimadzu
Prominence liquid chromatograph (Shimadzu Corporation, Japan) comprising an LC-20AT pump, SIL-20A
autosampler, SPD-20A ultraviolet-visible detector, and CTO-20A column oven. Peak areas for each analyte were
quantified against a standard calibration curve, and results were assessed against the acceptance limits for tablet content
stated in the Indonesian Pharmacopeia (Ministry of Health of the Republic of Indonesia, 2020).

Disintegration time was determined using an ED-2L disintegration test apparatus (Electrolab, India) in 700 mL of
demineralized water maintained at 37 + 2°C, following the tablet disintegration analysis described in the Indonesian
Pharmacopeia (Ministry of Health of the Republic of Indonesia, 2020). Disintegration was considered complete when
there was no solid residue on the mesh and all particles had dispersed into the medium. Three replicates were performed
for each product.

Efficacy and safety analysis

Fecal samples were collected on days 0, 7, and 14. Egg counts were determined in parallel by flotation and
sedimentation and expressed as the mean number of helminth eggs per microscopic field, counted across 5 fields per
sample at 400x magnification. For flotation, 1 g of feces was homogenized in saturated sugar-salt solution, transferred to
a 15 mL tube until a convex meniscus formed, and covered with a coverslip for 10 minutes before microscopic
examination. For sedimentation, one g of feces was homogenized in sodium chloride solution, strained, centrifuged at
3,000 rpm for 10 minutes, and the resuspended sediment was examined under a light microscope (ZEISS, Germany).
The primary efficacy endpoint was the percentage reduction in egg count on day 14 relative to day 0, calculated using
Formula 1.

Primary efficacy endpoint = ([day 0 count — day 14 count] / day 0 count) x 100 (Formula 1)

Complete clearance was characterized by the absence of detectable eggs in all examined fields. Endpoint definitions
followed the World Association for the Advancement of Veterinary Parasitology guidelines for the evaluation of
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anthelmintic efficacy in dogs and cats (Beugnet et al., 2022). Clinical observations concerning activity, appetite,
response to stimuli, salivation, and overall condition were documented daily throughout the 14-day period. Blood
samples were obtained from the brachial vein on days 0, 7, and 14. A total volume of 1.5 mL was divided between an
EDTA tube for hematological analysis, including erythrocyte count, leukocyte count, hemoglobin levels, hematocrit, and
differential leukocyte count, while the remaining volume was collected into a plain tube for serum biochemistry
analysis. Hematological analyses were performed by a BC-5000 Vet Auto Hematology Analyzer (China). Serum
glutamic pyruvic transaminase (SGPT) and serum glutamic oxaloacetic transaminase (SGOT) were determined by the
optimized IFCC method, blood urea nitrogen (BUN) by the kinetic ultraviolet glutamate dehydrogenase method, and
creatinine by an enzymatic method, using Glory Diagnostics reagent kits (Linear Chemicals S.L.U., Spain) according to
the manufacturer's instructions, on an RT-6100 microplate reader (Rayto Life and Analytical Sciences, China)

Bioavailability measurement

Plasma praziquantel levels were measured primarily to qualitatively confirm systemic absorption of the active
ingredient, rather than to detail its pharmacokinetics; therefore, the sampling schedule was designed accordingly. Plasma
praziquantel was measured by competitive enzyme-linked immunosorbent assay (ELISA) with the ECALBIO
praziquantel ELISA kit (Cat. No. PZQ-ELISA-96; Wuhan Ecalbio, China), following the provided assay protocol. The
blood sampling timetable and the approach to describing plasma praziquantel disposition were based on the published
characterization of oral praziquantel pharmacokinetics in cats (Xie et al., 2023). Blood was collected at 0, 1, 2, 4, 8, 10,
and 12 hours after dosing on day zero. These samples were centrifuged at 4,000 rpm for five minutes. From each
sample, 50 pL of supernatant was diluted with 950 uL of redissolving solution before analysis. Blood samples and
standards were measured in duplicate, and absorbance was read at 450 nm using an RT-6100 microplate reader (Rayto
Life and Analytical Sciences, China). Concentrations were measured using the established curve as a reference.

Statistical analysis

Baseline comparability of age, sex, body weight, and fecal egg count on the first day among the three groups was
assessed prior to the primary analysis. Data were presented as mean + standard deviation. Distributions were assessed
using the Shapiro-Wilk test, and homogeneity of variance was assessed using Levene's test. Fecal egg counts,
hematological and serum biochemical parameters were analyzed using repeated-measures ANOVA, considering group
as the between-subject factor and day as the within-subject factor. For the comparisons between groups on days 7 and
14, day 0 values were used as a covariate in an analysis of covariance. No prior sample-size or power calculation was
conducted. Statistical significance was set at p less than 0.05. Analyses were performed in R version 4.6.1 (R Core
Team, 2026).

RESULTS AND DISCUSSION

The antiparasitic treatment groups exhibited a higher salivary response than the control group; however, the taste-
masked formulation demonstrated greater tolerability, as reflected in the volumetric measurements (Table 1). Salivation
duration was significantly longer in the commercial product (10.60 + 1.67 seconds; p < 0.05) and Anthel Cat (7.80 +
2.68 seconds; p < 0.05) than in the control group. The commercial product significantly increased saliva volume (0.46 +
0.11 mL; p < 0.05), while Anthel Cat did not cause a significant change (0.00 + 0.00 mL), which did not differ
significantly from the control group (p > 0.05). Anthel Cat did not produce a measurable volume of saliva, whereas the
commercial product produced a measurable volume of saliva. This contrast indicated that the taste-masking strategy
successfully limited the salivary aversion response.

The pyrantel pamoate content was 107.88% in Anthel Cat and 108.49% in the commercial product, while
praziquantel was 99.17% and 97.18%, respectively (Table 2). Both products were within the Indonesian Pharmacopeia
acceptance range of 90.0-110.0% and the United States Pharmacopeia acceptance range. Since both products contained
20 mg of praziquantel per tablet, the actual doses were 19.83 mg for Anthel Cat and 19.44 mg for the commercial
product, representing about a 2% difference. Since both products delivered equivalent praziquantel doses, any difference
in systemic exposure could be attributed to formulations rather than dosages (Papich, 2020). Content uniformity within
pharmacopoeial limits indicated a homogeneous distribution of active substances during blending and compression,
demonstrating effective control of granulation, binder addition, and lubrication steps (Cutolo et al., 2022). Maintaining
consistent active ingredient levels is clinically crucial, as subtherapeutic exposure may lead to anthelmintic resistance
(Gupta et al., 2021). The slight variation in praziquantel content between the two products was due to differences in
excipient composition or the medicine's physicochemical properties during granulation and drying. Interactions between
active ingredients and excipients can influence the stability of poorly soluble compounds, especially those susceptible to
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polymorphism (Papich, 2020). The mean disintegration time was 7 minutes and 22 seconds for Anthel Cat, compared to
5 minutes and 42 seconds for the commercial product (Table 2). Disintegration time was influenced by excipient
composition, tablet hardness, particle size, and porosity. It is important to note that a longer disintegration time did not
necessarily correlate with reduced absorption, as praziquantel absorption is primarily limited by dissolution rather than
membrane permeability. Furthermore, exceptionally rapid disintegration may lead to the release of the medicine at a rate
faster than its dissolution rate (Waechtler et al., 2023; D’ Abbrunzo et al., 2024). Consequently, the disintegration profile
of Anthel Cat was consistent with the active ingredient's effective release.

Table 1. Salivation duration and saliva volume in domestic short-haired cats

Parameter Control Commercial Anthel Cat
Salivation duration (seconds) 0.00 + 0.00° 10.60 + 1.67° 7.80 +2.68°
Saliva volume (mL) 0.00 + 0.00% 0.46 +0.11° 0.00 + 0.00°

P Means within a row with different superscript letters differ significantly (p < 0.05).

Table 2. Active ingredient content and disintegration time of Anthel Cat and the commercial product

Content Disintegration time
Product
Pyrantel pamoate Prazyquantel 1 2 3
Anthel Cat 107.88% 99.17% 0:07:15 0:07:22 0:07:30
Commercial 108.49% 97.18% 0:05:15 0:05:54 0:05:58

Anthelmintic efficacy

Using sedimentation, the fecal egg counts in both treatment groups decreased significantly by day 7 and nearly
reached zero by day 14, whereas the Fecal egg counts in the untreated control group remained elevated throughout the
study period (Figure 1; p < 0.05). Through flotation, counts in the treated groups declined over the same interval;
however, the differences among the groups were not statistically significant (p > 0.05). The flotation findings were not
significant across the treatment groups compared to the control groups. The difference between the two techniques was
probably due to their unique egg-recovery properties rather than any biological impact. Sedimentation tended to recover
eggs with higher specific gravity more effectively, whereas the sugar-salt flotation technique used in the present study
did not float all helminth eggs with equal efficiency (Beugnet et al., 2022). The reduction in fecal egg excretion to near-
zero levels within two weeks indicated substantial clearance of gastrointestinal helminths and was considered an
established marker of effective anthelmintic therapy. Based on sedimentation results, both Anthel Cat and the
commercial product demonstrated comparable reductions in fecal egg counts. These findings are consistent with the high
efficacy reported for praziquantel-based combinations against feline gastrointestinal helminths (Gupta et al., 2021;
Tielemans et al., 2021).
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Figure 1. Fecal egg counts in domestic short-haired cats after receiving a single oral dose of distilled water (control), a commercial
anthelmintic, and Anthel Cat on days 0, 7, and 14. A: Counts determined by the flotation method, B: Counts determined by the sedimentation
method, Values are mean =+ standard deviation

Tolerability

No clinical sign of toxicity was recorded in any group during the 14-day observation period. Hematological
parameters did not differ significantly among the control, commercial, and Anthel Cat groups at any time point (Table 3;
p > 0.05), and all values remained within published commercial ranges for the domestic cat (Brooks et al., 2022).
Leukocyte counts declined gradually in both treated groups over the observation period, while the remaining
hematological parameters were within commercial limits.
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Table 3. Hematological parameters of domestic short-haired cats after receiving a single oral dose of distilled water (control), a commercial anthelmintic, and Anthel Cat on days 0, 7, and
14

Groups Control ‘ Commercial ‘ Anthel Cat
Days

Parameters 0 7 14 | 0 7 14 | 0 7 14
WBC (109/L) 20.62 +11.3™ 19.3+9.4™ 19.35 +8.0™ 1849 +7.7™ 15.86 +5.9™ 14.39 +6.0™ 23.0+5.0™ 18.52 +5.1™ 15.63 £ 4.9™
Neu (109/L) 12.8 +8.3™ 12.4 +75™ 12.19 +5.9™ 12.7 £6.4™ 11.2+5.2™ 9.6 +4.6™ 8.35+5.2™ 7.57 £4.3% 6.61 +3.9™
Lym (10%L) 52+29® 43+24"™ 438+1.9™ 35+1.1™ 3.02+1.2™ 3.56+1.6™ 10.65 +4.5™ 8.2+29™ 7.67 +3.0™
Mon (10%L) 1.16 £1.8™ 091+1.0™ 0.98 +0.9™ 0.88+1.2™ 0.53+0.4™ 0.54 +0.3™ 0.93+0.3™ 0.86 +0.4™ 0.89+0.3™
Eos (109/L) 146 +1.0™ 1.69 +0.8™ 1.81+0.9™ 1.41 £0.4™ 1.1+05™ 0.7+0.3® 3.06 +0.4™ 1.9+0.7™ 0.47 +0.2™
Bas (10°/L) 0.0+0.0™ 0.0+0.0™ 0.0+0.0™ 0.0+0.0™ 0.0+0.0™ 0.0 +£0.0™ 0.01+0.0™ 0.0 +0.0™ 0.0 +0.0™
RBC (1012/L) 543+2.1™ 6.77 £1.2™ 5.23+25™ 6.12 +1.4™ 6.75+2.1™ 413+1.2™ 8.18+1.7™ 6.95 +2.0™ 7.01+1.8™
HGB (g/L) 92.7+31.5™ 105.9 + 18.3™ 84.2 +39.0™ 101.5+21.6™ 100.2 +2.1™ 70.0 £ 18.0™ 140.1 + 30.9™ 1149+96™ 127.7 +30.5™

ns: Non-significant, meaning there was no statistically significant difference in each parameter (p > 0.05). WBC: White blood cells, Neu: Neutrophils, Lym: Lymphocytes, Mon: Monocytes, Eos: Eosinophils, Bas: Basophils, RBC: Red
blood cells, HGB: Hemoglobin

Table 4. Serum biochemical parameters of domestic short-haired cats after receiving a single oral dose of distilled water (control), a commercial anthelmintic, and Anthel Cat on days 0, 7,
and 14

Groups Control | Commercial | Anthel Cat
Days
Parameters 0 7 14 | 0 7 14 | 0 7 14
SGPT 30.12+11.27™  37.48+9.11™ 36.51 +18.67™ 34.16 +7.83™ 43.04 +12.77" 61.96 £31.13™  39.17 +18.62™ 32.33+8.01™ 32.33+8.91™
SGOT 2252 +16.97™ 2273+17.91™ 3547 +3574™ 19.29+17.13™ 20.84 +19.4™ 30.05+14.77™ 19.93+13.26™ 21.01+12.72™ 21.01+12.72™
BUN 18.04 +2.43™ 19.11 +£3.22™ 20.8 +3.38™ 18.58 + 3.06™ 21.6 +3.54™ 18.78 + 4.67™ 17.83 £3.27™ 18.72 +5.23™ 16.5 +4.24™
Creatinine 2.71 +£0.96™ 2.49 +1.08™ 2.61+1.01™ 3.07+£1.25™ 3.01+1.25™ 2.61+0.79™ 2.76 £0.87™ 2.41 +0.82™ 2.4+0.61™

ns: Non-significant, meaning there was no statistically significant difference in each parameter (p > 0.05). SGPT: Serum glutamic pyruvic transaminase, SGOT: Serum glutamic oxaloacetic transaminase, BUN: Blood urea nitrogen
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The observed trends aligned with reduced immune stimulation following parasite clearance. However, the
differences were not statistically significant. Eosinophil counts demonstrated the greatest alterations, decreasing in both
treated groups from day 0 to day 14, with a slight increase in the control group. Considering the role of eosinophils in
the antiparasitic response, the observed pattern was consistent with successful parasite clearance; however, the change
was not statistically significant (p > 0.05). Erythrocyte and hemoglobin levels remained stable across all groups.

Serum biochemical parameters did not differ significantly among groups at any time point (Table 4; p > 0.05). The
SGPT, SGOT, BUN, and creatinine levels remained within the published reference ranges for domestic shorthair cats
(Reynolds et al., 2008). Furthermore, no progressive elevation was observed in any group, indicating that neither product
caused detectable hepatocellular injury nor impairment of glomerular filtration throughout the study period. The absence
of clinicopathological changes aligns with the established safety profile of praziquantel in cats. Target animal safety
investigations involving praziquantel-based formulations have documented no significant changes in BUN, creatinine,
SGPT, and SGOT levels following single or repeated administration of praziquantel at doses up to 5 times the
recommended label dose. Additionally, histopathological examinations revealed no hepatic or renal lesions (Gupta et al.,
2021; Tielemans et al., 2021). The considerable safety margin was attributable to the mechanism of action, given that the
transient receptor potential channels targeted by praziquantel are specific to parasites and lack mammalian counterparts
(Park et al., 2021).

Systemic praziquantel exposure

In both treated groups, plasma praziquantel concentrations increased rapidly following administration compared
with the control group, reaching their maximum at approximately one hour, then gradually declining and remaining
detectable at 12 hours (Figure 2). The peak observed in the Anthel Cat group surpassed 200 ng/mL.

The plasma concentration-time profile exhibited rapid gastrointestinal absorption followed by first-order
elimination, consistent with the pharmacokinetic characteristics reported for praziquantel in felines following oral
administration (Xie et al., 2023). Peak concentration was regarded as the pharmacologically important metric because
the cestocidal efficacy of praziquantel depends on reaching a sufficient level at the parasite's tegument rather than on
maintaining prolonged low-level exposure (Waechtler et al., 2023). Praziquantel is a poorly soluble, highly permeable
compound where absorption depends mainly on dissolution rather than membrane permeability. Therefore, any excipient
that slows down release might decrease systemic exposure (D'Abbrunzo et al., 2024). Overall, the taste-masked
formulation demonstrated a plasma concentration time profile similar to the commercial product, indicating that its taste-
masking excipients did not significantly hinder absorption or affect therapeutic levels.
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Figure 2. Plasma praziquantel concentration in domestic short-haired cats at 0, 1, 2, 4, 8, 10, and 12 hours after a single oral dose of
distilled water (control), a commercial anthelmintic, and Anthel Cat. Values are mean + standard deviation, n: 10 per group

CONCLUSION

Anthel Cat complied with pharmacopoeial specifications for active ingredient content and disintegration time. In
naturally infected domestic cats, a single oral dose resulted in fecal egg counts decreasing to near zero by day 14, as
evidenced by sedimentation examination, a result comparable to that of the commercial product. However, the flotation
data did not reveal a significant difference among the groups. Hematological and serum biochemical parameters did not
differ among groups over 14 days, indicating no detectable hepatotoxicity or nephrotoxicity. Plasma praziquantel
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concentration peaked one hour after administration at a level at least comparable to that of the commercial product,
indicating that the taste-masking excipients did not significantly delay absorption. The addition of taste-masking
excipients did not compromise the formulation's pharmaceutical quality, anthelmintic efficacy, tolerability, or systemic
exposure. The current findings were limited by the modest sample size, the absence of quantitative palatability and
pharmacokinetic measurements, and the identification of helminths only to genus level. Future studies ought to
incorporate an adequately powered efficacy trial alongside species-level parasite identification, a formal assessment of
palatability, and chromatographic measurement of plasma praziquantel accompanied by comprehensive pharmacokinetic
characterization.
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