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ABSTRACT

Cannabidiol (CBD) is increasingly used in veterinary medicine, although its pharmacokinetics in horses remain
variable due to the heterogeneity of the available oral CBD formulations. As a substance controlled by regulatory
bodies, CBD demands clear guidelines to distinguish pharmacologically active concentrations from irrelevant residues.
This study evaluated the pharmacokinetics of a CBD oral formulation and its major metabolites (7-hydroxy-
cannabidiol - 7OH-CBD and 7-carboxy-cannabidiol - 7COOH-CBD) in horses, defining also its pharmacologically
irrelevant plasma (IPC) and urinary (IUC) concentrations. Six standardbred mares received a single 200mg CBD oral
dose. Plasma and urine were collected before administration and up to 120 hours and analyzed using LC/HRMS.
Pharmacokinetic parameters were determined applying non-compartmental analysis and IPC-IUC were calculated
with Toutain and Lassourd’s pharmacokinetic/pharmacodynamic approach. CBD exhibited a short half-life
(2.52+1.54h) and low Cmax (1.98£1.29ng/mL), reflecting extensive first-pass metabolism and high interindividual
variability. Conversely, 7COOH-CBD displayed a prolonged half-life (32.47+9.51h) and higher systemic exposure,
whereas 70H-CBD was not quantified in plasma. The calculated IPC and IUC for CBD were 0.37pg/mL and
31.36pg/mL, respectively, with a withdrawal time (WT) of 1.2 days. For 7COOH-CBD, the IPC was 158.29pg/mL,
IUC 55.40pg/mL, and WT 10.5 days. No THC was detected in any samples. These findings provide thresholds for
CBD and 7COOH-CBD following administration of this oral formulation and support rational WT for equine athletes.
The prolonged detectability of 7COOH-CBD highlights the need for regulations distinguishing active from irrelevant
residual concentrations to ensure fair competition.

Keywords: Cannabidiol, Doping control, Irrelevant plasma concentration, Irrelevant urinary concentration,
Pharmacokinetics, Sport horses.

INTRODUCTION

Cannabidiol (CBD), a non-psychoactive compound
from Cannabis sativa, has seen rising use in veterinary
medicine, particularly for companion and performance
animals (Kogan et al. 2019; Ukai et al. 2023; Temmerman
2025). In horses, CBD has emerged as a potential
therapeutic option for conditions such as chronic pain,
inflammation, and stress-related behavioural issues,

despite the limited scientific data on its efficacy (Draeger
et al. 2021; Turner et al. 2021a). The CBD effects are
mediated through its interaction with the endocannabinoid
system (ECS) and other receptors (TRPV1, GPR55,
serotonin receptors), which regulate pain, inflammation,
and homeostasis (Kupczyk et al. 2022). In horses, ECS
receptors have been reported to be distributed in the central
nervous system, osteoarticular tissues, and the hoof, thus
representing potential therapeutic targets in response to
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CBD administration (Miagkoff et al. 2023; Zamith Cunha
et al. 2023a; 2023b; Bombardi et al. 2025; Zamith Cunha
et al. 2025).

However, unlike in humans and dogs where
pharmacokinetic profiles are better established, equine-
specific data remain sparse due to variations in formulation,
route of administration, and analytical approaches (Luedke
& Wilhelm 2021; Williams et al. 2022; Yocom et al. 2022;
Eichler et al. 2023; Trevisiol et al. 2025; Wang et al. 2025;
Wermer et al. 2025). Nowadays, CBD use in sport horses
is controversial, regulatory agencies like the Fédération
Equestre Internationale (FEI) classifies CBD as a
controlled substance (FEI 2025) and even traces in urine or
blood can lead to penalties, making essential to distinguish
pharmacologically active from irrelevant concentrations.
With improvements in detection sensitivity, substances can
be identified long after administration, even at levels with
no physiological effect. To resolve this, a shift from
exposure-based to effect-based monitoring has been
proposed. The European Horseracing Scientific Liaison
Committee (EHSLC) supports using
pharmacokinetic/pharmacodynamic (PK/PD) models to
determine "irrelevant" concentrations, as those unlikely to
have any pharmacological impact (EHSLC 2012). These
are known as Irrelevant Plasma Concentration (IPC) and
Irrelevant Urinary Concentration (IUC) (EHSLC 2012). By
integrating data on drug potency, bioavailability,
therapeutic doses, and clearance, it is possible to calculate
safe withdrawal intervals and detection times (DTs) to
uniform doping control policies, as originally described by
Toutain and Lassourd (2002), an approach that is widely
applied today (Schenk et al. 2021; Minamijima et al. 2026).

Studies conducted in horses have shown that,
following oral administration, CBD undergoes extensive
first-pass hepatic metabolism, with the predominant
formation of the metabolites 7-hydroxy-cannabidiol (7OH-
CBD) and 7-carboxy-cannabidiol (7COOH-CBD) (Ryan et
al. 2021; Sanchez de Medina et al. 2023). In particular,
7COOH-CBD represents the main inactive elimination
metabolite, characterized by a long elimination half-life
and prolonged detectability in biological fluids, which may
complicate the distinction between pharmacologically
relevant and irrelevant residues (Perucca and Bialer 2020;
Ryan et al. 2021; Sanchez de Medina et al. 2023). As
highlighted by Ryan et al. (2021), the persistence of this
metabolite may lead to regulatory concerns, reinforcing the
need to investigate metabolite kinetics in order to define
reliable DTs (Ryan et al. 2021).

Efforts to define appropriate dosing regimens and
withdrawal intervals are further hindered by the substantial
interindividual variability in the pharmacokinetic profile of
CBD in horses (Di Salvo et al. 2025), influenced by factors
such as age, diet, stress, and gut microbiota (Cohen et al.
2021). Moreover, the low and variable oral bioavailability
of CBD is largely attributed to poor aqueous solubility and
extensive first-pass metabolism, which are factors largely
influenced by the chemical and physical differences among
the commercially available oral formulations (Perucca and
Bialer 2020).

The present study aims to evaluate the
pharmacokinetics of CBD and its major metabolites,
7COOH-CBD and 70H-CBD, after a single oral dose of a
water-soluble,  A°-tetrahydrocannabinol ~ (THC)-free,
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formulation in healthy standardbred horses, to calculate
pharmacologically irrelevant concentrations and estimate
DTs by applying the IPC-IUC approach (Toutain and
Lassourd 2002), contributing to fundamental knowledge to
guide evidence-based recommendations for CBD use in
equine athletes and support the development of rational
withdrawal periods that balance therapeutic benefit with
fair competition.

MATERIALS AND METHODS

Study design and sample collection

The study was conducted on six standardbred mares,
aged 4 to 8 y.o. and weighing between 449+57.48kg. The
study protocol was approved by the Institutional Ethical
Committee for Animal Care at the University of Milan
(OPBA _10 2023), and all horses were enrolled after
obtaining written consent from the owners. A water-
soluble, THC-free CBD formulation (KANARESCUE
HORSES®, Ri.mos. (Sr.l), Modena, Italy) was
administered orally to all subjects as a single dose of 15mL,
corresponding to 200mg of CBD.

Blood samples were collected via jugular venipuncture
into tubes without anticoagulant to obtain plasma, while
urine samples were obtained non-invasively through
spontaneous urination. Sampling was performed at
different time points before CBD administration (baseline,
TO) and over a 120-hour period post-administration.

Chemicals and standards

All solvents and reagents used were Liquid
Chromatography-Mass Spectrometry (LC-MS) grade and
purchased from Merck (Darmstadt, Germany). Analytical
standards for CBD, cannabiodiol-d3 (deuterium-labeled
CBD-Ds), 7-COOH-CBD, 7-OH-CBD, and THC were
obtained from Sigma-Aldrich (Round Rock, TX, USA).

Preparation of plasma samples

For compunds extraction from plasma, 0.5mL of
equine plasma was transferred into a 15mL conic tube, then
internal standard (10pL of CBD-Ds at 1lug/mL in
methanol) was added, followed by 1.5mL of tert-butyl
methyl ether (TBME). Samples were vortexed for 1 min
and centrifuged at 55009 for 10 min at 4°C. The organic
phase was evaporated to dryness using a centrifugal
evaporator. Residues were reconstituted in 100uL of
methanol, vortexed for 30 seconds, transferred into 1.5mL
Eppendorf tubes, and centrifuged at 150009 for 10min. The
supernatants were then transferred into vials for LC
coupled with high-resolution mass spectrometry
(LC/HRMS) analysis.

Preparation of urine samples

A 1mL aliquot of urine was placed in a 15mL screw-
cap tube and buffered with 1.5mL of 1M sodium acetate
(pH 5.0). Enzymatic hydrolysis was performed using 10pL
of B-glucuronidase from Helix pomatia, with incubation at
45°C for 4h. After cooling to room temperature, the
mixture was transferred into a 15mL tube, and 20uL of
CBD-D; (1 pg/mL in methanol) and 5mL of TBME were
added. Following vortexing and centrifugation under the
same conditions as the serum samples, the organic layer
was evaporated to dryness. Samples were reconstituted in



100pL of methanol, vortexed, centrifuged and transferred
to vials for LC/HRMS analysis.

Mass spectrometry analysis of CBD and its metabolites
in equine plasma and urine

All samples were analyzed through LC/HRMS for the
presence of CBD, 7COOH-CBD, 70H-CBD, and THC
using a Vanquish HPLC system (Thermo Fisher Scientific,
San Jose, CA, USA) coupled with an Exploris high-
resolution mass spectrometer (Thermo Fisher Scientific,
San Jose, CA, USA).

Chromatographic separation was achieved on a Raptor
ARC-18 column (150 x 2.1 mm, 5 um; Restek, Bellefonte,
PA, USA) with a binary mobile phase of solvent A (0.1%
formic acid in water) and solvent B (0.1% formic acid in
acetonitrile). A linear gradient from 98% A to 2% A over
15 min was applied at a flow rate of 0.3mL/min. The
system was re-equilibrated after 21min, with a total run
time of 25min. Column and autosampler temperatures were
maintained at 30°C and 5°C, respectively.

Mass spectrometry was conducted using a heated
electrospray ionization (HESI) source with a capillary
temperature of 330°C and vaporizer temperature of 280°C.
The electrospray voltage was set to 3.50 kV. Data
acquisition was performed in full scan (FS) mode with a
resolving power of 120,000 (scan range: m/z 70-800) and
data-dependent MS2 (dd-MS2) mode for confirmation
(resolving power: FS 60,000; dd-MS2 17,500).
Fragmentation was optimized using a two-stage
normalized collision energy (NCE) at 25 and 40 eV.
Accurate mass, retention times, and fragment ions were
used for compound identification and mass data of the
studied compounds are reported in Table 1.

Method validation was performed following European
guidelines (European Medicine Agency 2016) using
pooled plasma and urine samples from untreated horses.
Linearity was evaluated across five concentration points
(0.05-50ng/mL) with correlation (r?) values calculated
from three calibration curves for each matrix. Specificity
was confirmed by analyzing ten blank samples. Accuracy
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and precision were assessed at low (0.05ng/mL) and high
(5ng/mL) levels for CBD, and 10ng/mL for its metabolites.
Precision was expressed as intra- and inter-day coefficient
of variation (CV%). The limit of detection (LOD) and limit
of quantification (LOQ) were determined based on signal-
to-noise ratios from blank samples: LOD = mean + 3xSD;
LOQ = mean + 10xSD. Method validation parameters are
reported in Table 2.

Pharmacokinetic analysis

Pharmacokinetic analysis was performed by using
Phoenix WinNonlin software ver. 8.5 (Certara, Princeton,
NJ, USA). All parameters were derived using non-
compartmental analysis (NCA) models applied to the
plasma concentration-time data.

To calculate IPC and IUC of CBD and its metabolites,
the PK/PD approach developed by Toutain and Lassourd
has been applied (Toutain and Lassourd 2002). This
approach integrates pharmacokinetic data, such as plasma
clearance and volume of distribution, with a conservative
safety margin to establish thresholds that reliably identify
concentrations with no pharmacological relevance.
According to the model, the first step involves calculating the
Effective Plasma Concentration (EPC), defined as the ratio
of the therapeutic dose recommended by the manufacturer
per dosing interval (t; in this case 24 hours), to the plasma
clearance (CI). Mathematically, EPC is expressed as:

Dose X T
EPC = ———
Clearance X T

Then, to determine the IPC, the EPC was divided by a
Safety Factor (SF) set at 500 according to the most
conservative approach (i.e. 10 x 50); the value 50 is
normally used to transform the EPC into an ineffective
concentration while the value 10 to account for
interindividual variability. This yields:

e = EPC
~ SF

Table 1: Mass data of the compounds studied, including elemental compositions, polarities, theoretical mass-to-charge-ratio, exact mass-
to-charge ratio, confirmation fragments of parent pseudomolecular ions and retention time (RT)

Analytes Formula  Polarity Theoretical mass-to-charge Mass-to-charge-ratio ~ Confirmation ions  Retention Time
ratio (m/z) (m/z) (m/z) (RT) (min)

CBD Co1H3002  + 315.23186 315.2310 193.22300 12.80

CBD-d3 Co1H3002  + 318.25069 318.24925 195.06772 12.79

7-COOHCBD C21H2804 - 343.19150 343.19146 299.20183 10.00

7-OH CBD CoiH3003 - 329.21220 329.21247 311.20154 10.18

Table 2: Method validation parameters for cannabidiol (CBD), 7-hydroxy-cannabidiol (7OH-CBD), and 7-carboxy-cannabidiol

(7COOH-CBD)

Matrix Calibration curve r? LOD (ng/mL) LOQ (ng/mL) Spiked level (ng/mL) Accuracy (%)  Precision CV (%)
intra-day inter-day

CBD
plasma y=0.0612x—0.001 0.999 0.025 0.05 0.05 87 8.2 11.4

5 92 45 9.2
urine  Y=0.0576x + 0.002 0.994 0.05 0.1 0.05 94 9.2 13.4

5 93 10.7 125
7COOH-CBD
plasma y=0.3037x +0.064 0.998 0.5 1 10 84 10 10.2
urine  y=0.1749x-0.166 0.997 0.5 1 10 80 8 8.3
70H-CBD
plasma y=0.0122x—0.004 0.999 3 10 10 92 10 9.5
urine y=0.0053x—0.01  0.993 3 10 10 80 8 7.6




The IUC was subsequently calculated by multiplying
the IPC by the steady-state urine-to-plasma concentration
ratio (Rs), derived from the plasma and urine
quantification data, thereby considering renal excretion
dynamics:

IUC = IPC X Ry,

To verify the conservativeness of these thresholds, the
Residual Amount (RA) of the drug remaining in the body
when plasma concentration reaches IPC was calculated as
the product of IPC and the volume of distribution at
pseudo-equilibrium  (Vaea) following a single dose
administration of a drug:

RA=1IPC X Vyeq

Then, according to the selected approach, it was
calculated in terms of percentage (%) of the administered
therapeutic dose corresponding to the resulting RA. This
value should be less than 1% of the administered dose to
confirm the IPC and 1UC values as both appropriate and
regulatory compliant.

Finally, to check the reliability of IPC and IUC, the
WT required to reach the IPC was calculated with the
following equation:

Yz(X)
Dy

Log|[ X (Cl X © X SF)]

WT =
Az

Where Yz represents the plasma intercept of the
terminal slope Az determined following the administration
of the therapeutic dose indicated by the manufacturer (D),
Cl is the plasma clearance of the drug or its metabolite, t
represents the dosing interval (24 hours), and SF indicates
the safety factor value of 500.

This stepwise process, while methodical, is
fundamentally rooted in ensuring that plasma
concentrations below the IPC are unlikely to exert any
pharmacological effect, thus protecting both animal
welfare and competition integrity (Toutain and Lassourd
2002).

RESULTS

Following the oral administration of a single 200mg
dose of a water-soluble CBD formulation to each horse,
the mean CBD dose administered in this study resulted
0.68+0.09 mg/kg. Plasma and urine concentrations of
CBD, 7COOH-CBD, and 70H-CBD were monitored in
six standardbred mares over 120 hours. All animals
successfully completed the study and regardless of
group, none of the horses enrolled showed any signs of
systemic adverse reactions. Importantly, no traces of
THC or its metabolites were detected in any sample,
confirming the THC-free status of the administered
product.

In plasma samples the metabolite 7O0H-CBD was
never quantified: for this reason it was not possible to
determine either its pharmacokinetic profile or its IPC-IUC
calculation. Mean and standard deviation, were computed
for the main pharmacokinetic parameters of both CBD and
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7-COOH-CBD (Table 3). The results showed that CBD
was characterized in plasma by rapid elimination and low
systemic exposure (Fig. 1A). In contrast, its major
metabolite  7COOH-CBD showed substantially long
persistence and high exposure (Fig. 1B). However, both
compounds displayed a marked interindividual variability
(Fig. 1A and B).

Table 3: Pharmacokinetic parameters of cannabidiol (CBD) and
7-carboxy-cannabidiol (7COOH-CBD) after non-compartmental

analysis

Parameter Unit Mean S.D.

CBD
Dose mg/kg 0.68 0.09
Lambda_z 1/h 0.49 0.54
HL_lambda_z h 2.52 1.54
Tmax h 15 0.84
Crmax ng/mL 1.98 1.29
AUClast h*ng/mL 4.77 2.34
Varea mL/kg 474038.19 332749.21
Cl mL/h/kg 151798.9 83393.47
MRTIast h 2.68 1.16

7COOH-CBD
Dose mg/kg 0.68 0.09
Lambda_z 1/h 0.02 0.01
HL_lambda_z h 32.47 9.51
Tmax h 6.5 321
Crnax ng/mL 67.24 40.67
AUClast h*ng/mL 2243.98 1384.99
Varea mL/kg 17212.08 10314.4
Cl mL/h/kg 358.38 183.61
MRT fast h 39.36 6.96

S.D.: standard deviation; Lambda_z: elimination rate constant;
HL_lambda_z: elimination half-life; Tmax: time to reach
maximum concentration; Cmax. maximum concentration; AUCiast:
area under the curve up to the last quantifiable concentration;
Varea: Volume of distribution at pseudo-equilibrium; CI: clearance;
MRTist: mean residence time up to the last quantifiable
concentration.

The complete plasma concentration-time profiles of
CBD and 7COOH are reported in Fig. 1A and B, whereas
urinary concentrations of CBD, 7COOH-CBD, and 70H-
CBD are reported in Fig. 2; due to the sampling scheme, it
was not possible to perform the kinetic analysis of urinary
data. As reported in Table 4, wich summarizes the results
of the IPC and IUC calculations, short withdrawal times in
plasma were calculated for CBD (1.2 days) compared with
7COOH-CBD (10.5 days).

Table 4: Irrelevant Plasma Concentration (IPC)-Irrelevant
Urinary Concentration (IUC) calculation for cannabidiol (CBD)
and 7-carboxy-cannabidiol (7COOH-CBD)

IPC-IUC CBD

Effective Plasma Concentration (EPC) 0.19ng/mL
Irrelevant Plasma Concentration (IPC) 0.37pg/mL
Irrelevant Urine Concentration (IUC) 31.36pg/mL
Residual Amount (RA) 176.96ng/kg
(0.026% of the dose)
Withdrawal Time to reach IPC (WT) 1.2 days
IPC-IUC 7COOH-CBD
Effective Plasma Concentration (EPC) 79.14ng/mL
Irrelevant Plasma Concentration (IPC) 158.29pg/mL
Irrelevant Urine Concentration (IUC) 55.40pg/mL
Residual Amount (RA) 2724.43ng/kg
(0.40% of the dose)
Withdrawal Time to reach IPC (WT) 10.5 days
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Fig. 1: A) Concentrations of
CBD in plasma samples. B)
Concentrations of 7COOH-
CBD in plasma samples.
Data are reported inng/mL.
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Fig. 2: Concentrations of CBD, 7COOH-CBD and 70H-CBD in
urine samples. Data are reported inng/mL.

DISCUSSION

This study provides foundational pharmacokinetic and
safety data for CBD and its major metabolite 7COOH-CBD
in sport horses, administered as a single oral dose of a
water-soluble, THC-free formulation. The plasma
concentration-time profiles, combined with the PK/PD
modelling approach proposed by Toutain and Lassourd,
enabled the calculation of IPC and 1UC, offering regulatory
guidance on WTs and DTs (Toutain and Lassourd 2002).

The pharmacokinetic profile of CBD in our study
aligns with previous literature describing poor oral
bioavailability and rapid elimination in equines (Ryan et al.
2021). Comparable findings were reported by Eichler et al.
(2023), who observed rapid elimination and high
variability in systemic exposure following oral CBD
administration in horses (Eichler et al. 2023). Similarly,
Williams et al. (2022) found low Cmax and short half-life
values (Williams et al. 2022). The results of the present
study confirmed the short half-life (2.52+1.54h) and low
Cmax (1.98+1.29ng/mL) of CBD, reflecting rapid systemic
clearance and high interindividual variability (CI:
151798.9+83393.5mL/h/kg). These findings support the
challenge of achieving and maintaining stable therapeutic
plasma concentrations following oral administration and
highlight the importance of formulation strategies to
optimize CBD delivery in horses.

In contrast, 7COOH-CBD exhibited a markedly
prolonged half-life (32.5+9.51h) and high systemic
exposure (AUCast: 2243.98+1384.99 h*ng/mL), consistent
with its role as a major and persistent inactive metabolite.

From a regulatory perspective, the application of the

50 150

100
Time (h)

Toutain and Lassourd’s model allowed us to define effect-
based thresholds. The calculated IPC for CBD (0.37pg/mL)
and the corresponding 1UC (31.36pg/mL) suggest that
plasma concentrations below these values are unlikely to
exert any pharmacological effect. Based on these values,
the estimated WT for CBD to reach the IPC was calculated
as approximately 1.2 days (29.79 hours), supporting a short
elimination window in comparison to its metabolites.
These thresholds provide an evidence-based alternative to
the current detection-only approach, minimizing the risk of
penalizing  non-effective  residual  concentrations.
Furthermore, the residual amount of CBD at IPC level was
only 0.026% of the administered dose, well below the 1%
threshold proposed by Toutain and Lassorud, confirming
the robustness of the IPC-IUC values calculated in this
study (Toutain and Lassourd 2002).

Similarly, the IPC for 7COOH-CBD (158.29pg/mL)
and the associated 1UC (55.40pg/mL) also fell within the
threshold defined as not exerting any pharmacological
activity, although the calculated WT resulted longer (10.5
days) due to its slow clearance. One implication of our
findings is the prolonged detectability of 7COOH-CBD,
which, despite being pharmacologically inactive, could
lead to regulatory infractions under current doping control
systems that do not distinguish between active and inactive
residues. According to Toutain and Lassorud’s approach,
the establishment of WTs should be based on the most
persistent substance, typically the metabolite with the
longest elimination half-life. This strategy adopts a
conservative stance by incorporating uncertainty factors to
ensure regulatory safety margins (Toutain and Lassourd
2002; Lees et al. 2004). In this context 7COOH-CBD,
although inactive (Ryan et al. 2021), represents a critical
determinant for the overall withdrawal recommendation.
This supports the necessity of including metabolite kinetics
in DTs determinations, as emphasized by Ryan et al. (2021)
and by the EHSLC (EHSLC 2012; Ryan et al. 2021).
However, the lack of quantifiable 7OH-CBD in plasma and
the high variability in pharmacokinetic parameters
underscore the need for further investigation into
formulation bioavailability, absorption kinetics, and
metabolic pathways in equines. Factors such as diet, stress,
gut microbiota, and interindividual variability may
significantly influence cannabinoid metabolism and should
be accounted for in future studies (Deabold et al. 2019).

This study presents some limitations that should be
acknowledged. First, the animal sample size was enough
and comparable to those of the other pharmacokinetic
studies in equines (Ryan et al. 2021; Di Salvo et al. 2025),
although due to the variability observed a larger number of
animals would help in its clarification. Moreover, the study



was conducted under clinical conditions, which required
urine collection through spontaneous urination: despite
non-invasive, this approach partially hindered the
definition of a full sampling scheme in the observation
period, sometimes reducing the number and timing
consistency of urine samples. Finally, potential sources of
interindividual variability (e.g. sex, age, body condition,
diet or gut microbiota) were not assessed, in line with the
majority of published studies on oral CBD formulations
in horses. In light of the increasing interest in CBD for
use in horses, reflected by in vitro and in vivo studies on
CBD effects are available (Ellis and Contino 2021; Turner
et al. 2021b; St. Blanc et al. 2022; Turner et al. 2023;
Battistin et al. 2025; Bazzano et al. 2025; Carroll et al.
2025), future studies should aim to expand the knowledge
on its pharmacokinetics in this species, ideally through
controlled experimental settings or randomized controlled
clinical studies.

Conclusion

This  study  provides an  evidence-based
pharmacokinetic characterization of a water-soluble, THC-
free CBD formulation and its major metabolite, 7COOH-
CBD, in sport horses. Through the application of the
Toutain and Lassourd PK/PD approach, IPC and IUC were
defined for both compounds, enabling the calculation of
WT. The results confirmed the rapid clearance and low
systemic exposure of CBD following oral administration,
contrasted by the prolonged persistence of 7COOH-CBD,
which represents the primary determinant for withdrawal
recommendations  despite its presumed lack of
pharmacological activity. Given the growing interest in the
use of CBD in equine medicine for different therapeutic
purposes, these findings highlight the importance of
accounting for metabolite disposition within anti-doping
control systems. Further studies are warranted to complete
the pharmacokinetic characterization of CBD in horses and
to clarify the actual pharmacological inactivity of its
metabolites, thereby supporting regulatory decisions that
safeguard both animal welfare and fair competition in
equine athletes.
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