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n INTRODUCTION
Colic resulting from functional gastrointesti-

nal (GI) motility disorders is common in hors-
es; examples include small intestine (SI) ileus,
small and large colon impactions, and cecal
impactions. Postoperative ileus is one of the
most frequently encountered and potentially
fatal complications after colic surgery.1–8 The

treatment of horses with postoperative ileus re-
mains controversial, but prokinetic drugs are
frequently used9 and may decrease the morbid-
ity associated with this disease entity.10–14 Un-
fortunately, drug choices are limited, and many
of those available to equine practitioners have
the potential for serious adverse effects.10

Serotonin, or 5-hydroxytryptamine (5-HT),
plays a critical role in the GI tract, influencing
secretory, motor, and sensory function. Sero-
tonin subtype 4 receptors are found through-
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CLINICAL RELEVANCE
Tegaserod, a serotonin agonist, has been shown to have prokinetic effects in
horses, but pharmacokinetic information is not currently available. The pharma-
cokinetics and in vitro effects of tegaserod were evaluated. Tegaserod increased
the contractile activity of smooth muscle preparations of the equine pelvic flex-
ure. Pertinent pharmacokinetic parameters for a single IV and oral dose were
determined. Therapeutic plasma concentrations of tegaserod were achieved
with a single oral dose at 0.27 mg/kg. These findings indicate that further clini-
cal studies are warranted to investigate potential benefits in cases of functional
gastrointestinal motility disorders in horses.



described.21 After 60 minutes’ normalization,
baseline isometric force was recorded using
force transducers connected by a grass trans-
ducer cable to an eight-channel polygraph
chart recorder. Tegaserod maleate (Topharman
Shanghai Co., Ltd., Shanghai, China) was dis-
solved in 0.6 mM tartaric acid and further di-
luted in distilled water. Briefly, 4.175 mg of
tegaserod maleate was dissolved in a 0.6 mM
solution of tartaric acid and further diluted in
950 µl of distilled water to make a stock solu-
tion of 10–2 M; 10 µl of this stock solution was
added to 990 µl of Krebs–Ringer’s buffer solu-
tion to make a second stock solution of 10–5 M
concentration. These two stock solutions were
used to achieve the desired concentration in
the tissue bath by adding 2, 20, or 200 µl to 
20 ml of tissue bath. Increasing molar concen-
trations (10–9 to 10–4 M) of tegaserod or vehi-
cle were added cumulatively to the tissue baths
every 3 minutes, and the data were recorded
(Power Lab, AD Instruments Pty Ltd., Castle
Hill, Australia). Active contractile force was ad-
justed for cross-sectional area as previously de-
scribed.21 Statistical analysis was performed us-
ing a one-way analysis of variance followed by
the Bonferroni test using a commercial soft-
ware package (SPSS, Chicago, IL). Signifi-
cance was set at P < .05.

Pharmacokinetic Studies
All experimental protocols were approved by

the University of California Animal Care and
Use Committee.

Two horses were fasted for 12 hours and then
given tegaserod at a dose of 0.04 mg/kg IV.
Tegaserod for IV administration was prepared
as follows: The total dose was dissolved in 500
µl of 20% acetic acid solution and 8 ml of dis-
tilled water. Mannitol (400 mg) was added and
left to dissolve completely, distilled water was
added to make a 10-ml volume, and the solu-
tion was filtered using a 0.2-µm pore size filter

out the GI tract and act to initiate the peri-
staltic reflex and modulate visceral sensitivi-
ty.15,16 Cisapride, a second-generation substi-
tuted benzamide, acts as a 5-HT receptor
agonist17 and was shown to increase GI motili-
ty in horses in experimental models in vitro
and in clinical trials.18–21 However, because the
use of cisapride was related to fatal cardiac ar-
rhythmias in humans, it was removed from the
US market in July 2000.

Tegaserod is a potent selective 5-HT4 partial
agonist. Tegaserod is approved for the treat-
ment of irritable bowel syndrome and chronic
idiopathic constipation in humans and has
been shown to have promotile effects and vis-
ceral analgesic properties in various species.22

Limited information regarding the use of
tegaserod in horses is available. Recently,
tegaserod was shown to increase in vitro motil-
ity of the equine pelvic flexure23 and accelerate
GI transit time in normal horses,24 but infor-
mation about the pharmacokinetics of
tegaserod in horses is lacking. The objectives of
this study were to determine the effects of
tegaserod on the in vitro contractile activity of
the equine jejunum and pelvic flexure and to
determine the pharmacokinetic profile of
tegaserod after a single oral, rectal, and IV dose
in normal horses.

n MATERIALS AND METHODS
Muscle Strip Preparations (In Vitro)

Segments of mid-jejunum and pelvic flexure
were collected from four horses between the
ages of 3 and 15 years euthanized for reasons
other than GI problems or systemic disease.
Ingesta was removed by rinsing with modified
Krebs–Ringer’s buffer solution21; segments
were pinned flat in a dissecting dish containing
oxygenated modified Krebs–Ringer’s buffer so-
lution, and full-thickness muscle strips were
cut parallel to the circular smooth muscle
fibers and placed in organ baths as previously
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and then further diluted in 250
ml of 0.09% sodium chloride. An
IV catheter was placed in the
jugular vein using aseptic tech-
niques, and tegaserod was admin-
istered as a slow bolus (over 2
minutes). Blood samples (20 ml)
were obtained from the IV
catheter and placed in sterile he-
parinized Vacutainers at 0 (base-
line), 5, 10, 15, 20, 30, 45, and
60 minutes, and 2, 3, 4, 6, 8, 10,
12, and 24 hours. Samples were
centrifuged at room temperature,
and the plasma was collected and
stored at –80˚C until analysis.

A total of 14 normal horses re-
ceived a single administration of
tegaserod orally (0.09 mg/kg, n =
6; 0.18 mg/kg, n = 2; and 0.27
mg/kg, n = 6). Tegaserod maleate
(Zelnorm, Novartis Pharmaceuti-
cals) from the commercially avail-
able tablets was pulverized using a
mortar and pestle, suspended in
30 ml of distilled water, and ad-
ministered via nasogastric tube.
The tube was flushed with 120
ml of water and removed.

For rectal administration, horses
were restrained in standing stocks
and feces were evacuated from the
rectum manually. Tegaserod (pre-
pared as for oral dosing; 0.09
mg/kg, n = 6; 0.18 mg/kg, n = 2)
was administered rectally approxi-
mately 30 to 40 cm orad to the
anal sphincter using a syringe and
plastic extension set, and the ex-
tension set tubing was flushed with
30 ml of air. Blood was collected
and stored as previously described. 

Horses from a herd of research

Figure 1. A. Contractile force in smooth muscle preparations of the
equine pelvic flexure exposed to increasing concentrations of tegaserod
(squares) and control samples (diamonds). Concentrations are expressed
as mean ± SEM. *Astericks indicate significant increase in contractile
force versus control samples (P < .05). B. Contractile force in smooth
muscle preparations of the equine jejunum exposed to increasing concen-
trations of tegaserod (squares) and control samples (diamonds). Concen-
trations are expressed as mean ± SEM. No significant difference is
demonstrated between tegaserod-treated samples and controls.
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animals maintained by the Center for Equine
Health at the University of California, Davis
were randomly assigned to each treatment
group. The two horses used for IV administra-
tion were also used for the oral dosing, and a 2-
month washout period was allowed between
studies. Horses were housed in round pens and
fed free choice grass hay beginning 1 hour af-
ter tegaserod administration. They were moni-
tored for attitude, appetite, signs of colic, and
passage of feces continuously for the first 4
hours, then at intervals coinciding with sample
collection.

Sample Analysis 
Plasma concentrations of tegaserod were de-

termined by liquid chromatography–mass spec-
trometry (LC-MS). The plasma samples were
subjected to solid-phase extraction, and
tegaserod was identified and quantified by LC-
MS operated under electrospray ionization con-
ditions in the multiple reaction monitoring
mode using a triple quadrupole LC-MS/MS
(liquid chromatography/mass spectrometry/
mass spectrometry) system. Plasma samples and
calibrators were processed for analysis by dilut-
ing 1.0-ml aliquots with water (HPLC grade);
internal standard solution (5.0 ng/ml azaper-
one) was added, followed by centrifugation
(1,300 ×g for 3 minutes). Solid-phase extraction
was performed by using CleanScreen DAU
columns (3 ml, 130 mg; United Technologies,
Bristol, PA). The columns were conditioned se-
quentially with 3 ml each of methanol and 0.1-
M phosphate buffer (pH 6.0). The plasma sam-
ples were loaded onto the column at a flow rate
of 1 to 2 ml/min using low-pressure nitrogen
gas. The columns were rinsed with 3 ml each of
water and methanol. Each column cartridge was
dried using low-pressure (20 psi) nitrogen gas
for 2 minutes. To collect the tegaserod, 3 ml of
a 78:20:2 methylene chloride:isopropanol:
ammonium hydroxide solution was applied to

the column and the fraction collected. The elu-
ent was dried in a nitrogen evaporator at 40˚C
± 5˚C.

Plasma quantitative measurements were
conducted in duplicate on a TSQ Quantum
triple quadrupole mass spectrometer (Ther-
mo Electron, San Jose, CA) with electrospray
interface connected with a 1100 Series HPLC
(Agilent Technologies, Palo Alto, CA). Chro-
matography used a C-18 column (internal di-
ameter: 10 × 2.1 mm; particle size: 3 µm)
(Mac-Mod Analytical, Chadds Ford, PA) and
a linear gradient of acetronile in water with a
constant 0.2% formic acid at a flow rate of
0.4 ml/min. The acetronile concentration was
held at 10% for 1.0 minute, ramped from
10% to 90% over 5.0 minutes, and held at
90% for an additional 1.0 minute. Before
analysis, the extracts of all samples, controls,
and calibrators were redissolved in 150 µl of
the initial mobile phase. For each plasma
sample, 10 µl was injected on to the analyti-
cal column. Tegaserod was detected by posi-
tive mode ionization with fragment m/z
(mass:charge ratio) = 302.1 for tegaserod with
MS-MS transitions of 173, 158, 285, and
145 and fragment m/z = 328.4 for the azap-
erone internal standard. Calibration curves
consisted of seven standard concentrations
ranging from 0.10 to 10 ng/ml. The concen-
tration of tegaserod was determined by the in-
ternal standard method using the peak area
ratio and linear regression analysis. The limit
of quantitation of this method in plasma was
approximately 0.1 ng/ml. The method accu-
racy was determined by replicate analysis of
samples containing 0.1, 0.2, 0.5, 1.0, 2.0 5.0,
10.0, and 20.0 ng/ml of tegaserod. All mean
values were within 15% of the actual value,
except the LOQ (0.10 ng/ml), which was
within 20% of the actual value. Six positive
control samples at 1.0 ng/ml were run with
every batch of plasma samples. The intra-day
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and inter-day precision for the
peak area rations ranged from
2% to 12% and 3% to 11%, re-
spectively. The results indicated
that the method has acceptable
precision.

Pharmacokinetic Analysis
Data were analyzed using a

commercial pharmacokinetic
data analysis software package
(WinNonLin Pro 5.0, Pharsight,
Mountain View, CA). A two-
compartment open model was
used initially to fit the IV data.
The PO data were first fitted to a
one-compartment model with
first order absorption. A two-
compartment model was found
to be the best for both the IV and
PO routes based on visual exami-
nation of the line fit, residual
plots, and Aikaike’s information
criterion.25 Weighting of the data
using the inverse square of the
concentration improved the line
fit and residual plots and was
used for all of the data. The pri-
mary compartmental parameters
calculated were A and B (i.e., zero
time intercept of the distribution
and elimination phases, respec-
tively) and alpha and beta (i.e.,
the rate constants for the distri-
bution and elimination phases).
For the oral route, the rate con-
stant of absorption (Kabs) and
the lag time were also calculated.
The secondary compartmental parameters cal-
culated were the alpha and beta half-lives for
the IV route. A noncompartmental analysis of
the plasma concentration–time data was per-
formed for both routes of administration. The

parameters estimated include the lambda z
half-life, the area under the curve from 0 to in-
finity (AUC0–∞), the mean residence time
(MRT), the volume of distribution at steady-
state (Vdss), the observed clearance (Cl), and

Figure 2. Plasma concentration–time profile of tegaserod in plasma af-
ter IV administration of 0.04 mg/kg to two horses (A) and a single oral
dose of 0.27 mg/kg administered to five horses (B). The black lines repre-
sent the predicted concentrations based on a two-compartment open mod-
el. Different symbols represent individual animals.
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the maximum observed plasma concentration
(Cmax) and the time at which it was observed
(Tmax). The mean absorption time was calculat-
ed by subtracting the MRT calculated for the
IV route from the area under the first moment
curve (AUMC)/AUC for the PO route.
Bioavailability (F) was calculated by dividing
the mean AUCIV by mean AUCoral after nor-
malizing for dosage (F = AUCoral × DoseIV/AU-
CIV × Doseoral). Values for IV administration
were expressed as the mean of the two values.
Values for oral administration were expressed
as mean ± SD.

n RESULTS
In Vitro Studies

Tegaserod caused a concentration-depend-
ent increase in isometric stress response in the
pelvic flexure smooth muscle preparations. A
significant increase (P < .05) was observed in
the smooth muscle preparations of the pelvic
flexure at concentrations of tegaserod above
10–5 M (Figure 1A). No significant increase
was observed in the preparations of the je-
junum (Figure 1B).

Pharmacokinetic Studies
The plasma concentration–time profiles of

tegaserod after a single IV and oral dose are
shown in Figures 2A and 2B, respectively. The
pertinent pharmacokinetic parameters are
summarized for the IV route in Table 1 and the
oral route in Table 2.

After IV dosing, the mean predicted maxi-
mum concentration at t = 0 was 9.27 ng/ml;
the distribution was rapid with a mean half-life
of 0.125 hours, and the elimination rate was
moderate with a mean half-life of 4.08 hours.
The mean area under the plasma concentra-
tion–time curve (AUCIV) was 2.88 hr × ng/ml,
the mean clearance was 15.9 L/hr/kg, the
mean Vdss was 60.4 L/kg, and the MRT was
3.41 hours. The mean percentage of the AUC,

which was extrapolated, was 23.7%.
The observed mean peak plasma concentra-

tion of 4.95 ng/ml was obtained at a mean of
1.25 hours after a single oral dose of 0.27
mg/kg, and the mean AUCoral was 14.67 hr ×
ng/ml. After a lag time of 0.81 hour, tegaserod
was rapidly absorbed, maintained plasma con-
centrations above 1 ng/ml for approximately 5
hours, and demonstrated a prolonged terminal
elimination phase. The mean percentage of the
AUC, which was extrapolated, was 19.4%. The
mean elimination half-life was 8.45 hours, and
the mean absorption time was 6.64 hours. The
oral bioavailability was calculated to be 55%.

Rectal administration at 0.09 mg/kg result-
ed in a mean maximum plasma concentration
of 1.4 ng/ml at 52.5 minutes after administra-
tion; however, when a dose of 0.18 ng/ml was
tested in two horses, the mean Cmax achieved
was only 0.77 ng/ml. Because of the erratic
plasma levels that occurred after rectal dosing,
kinetic analysis was not performed.

All dosages and routes of administration
were well tolerated by all horses.

n DISCUSSION
Tegaserod increased the in vitro contractile

activity of smooth muscle preparations of the
equine pelvic flexure. This finding is similar to
that reported by Weiss and colleagues,23 which
was the first study to demonstrate in vitro evi-
dence for prokinetic properties of tegaserod in
horses. In that study, tegaserod increased the
contractile activity of smooth muscle prepara-
tions of the pelvic flexure but not the ileum.
Our goal was to use the pelvic flexure as a pos-
itive control and to test a different segment of
the small intestine. No significant effect of
tegaserod on the contractile force of jejunal
smooth muscle preparations was observed in
our experimental model. Tegaserod has, how-
ever, been shown to stimulate small intestinal
motility and gastric emptying in multiple oth-
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er species examined, including humans, rats,
guinea pigs, and dogs.22,26,27 Furthermore, an-
other specific 5-HT4 agonist was recently
shown to increase myoelectric activity in the
equine jejunum in vivo.28

Conflicting information exists regarding
the in vitro characterization of 5-HT recep-
tors in the equine small intestine.21,23,29 Weiss
and associates23 demonstrated that horses may
possess 5-HT4 receptors in the ileum; in that
study, cumulative application of serotonin in-
duced contractions in equine ileal smooth
muscle preparations, which were antagonized
(by approximately 45%) by a specific 5HT4

antagonist (SB 203-186). Nevertheless, appli-
cation of tegaserod caused no significant in-
crease in the amplitude or frequency of con-
tractions in the ileal preparations. One
suggested explanation for this finding is po-
tential heterogeneity among 5-HT4 receptors

within a species or in different segments of
the GI tract.23 Nieto et al21 found that a dif-
ferent 5-HT4 antagonist (SDZ-205,557) did
not alter response to 5-HT in equine jejunal
smooth muscle preparations. This may sup-
port the theory of heterogeneity among 5-
HT4 receptor subtypes, be related to different
selectivity of the compounds used, or indicate
that horses lack 5-HT4 receptors in the je-
junum. Most recently, receptor agonist–an-
tagonist studies by Delesalle and coworkers29

suggest that the contractile effects of sero-
tonin on the equine jejunum are not mediat-
ed by any of the currently known classes of 5-
HT receptors. Interestingly, Lillich and
associates30 demonstrated that the serotonin
agonist cisapride may modulate intestinal
motility via nonserotonergic receptors, name-
ly ether-a-go-go (ERG) voltage-gated ion chan-
nel proteins.

TABLE 1. Pharmacokinetic Data for Tegaserod after a Single IV Administration 
(0.04 mg/kg; n = 2)

Units Horse 1 Horse 2 Mean

Two-compartment analysis
A ng/ml 4.3 13.8 9.02
B ng/ml 0.269 0.239 0.254
Alpha 1/hr 3.7 11.6 7.7
Beta 1/hr 0.148 0.198 0.2
Alpha HL hr 0.19 0.06 0.125
Beta HL hr 4.67 3.49 4.08

Noncompartmental analysis
HL lambda z hr 3.79 4.12 3.96
AUC0–y hr × ng/ml 3.89 1.86 2.88
Cl ml/hr/kg 10,260 21,480 15,870
MRT hr 2.58 4.39 3.49
Vdss ml/kg 26,430 94,300 60,365

A = zero-time intercept of the distribution phase; alpha = negative slope of the distribution phase; alpha HL = half life
of the distribution phase; AUC 0–y = area under the tegaserod plasma concentration–time curve; B = zero-time inter-
cept of the elimination phase; beta = negative slope of the elimination phase; beta HL = half-life of the elimination phase;
MRT = mean residence time; Cl = body clearance; HL lambda z = half life of the final phase; Vdss = volume of distri-
bution at steady state.



In our study, concentrations of tegaserod
above 5 × 10–5 M were not tested in the je-
junum because, above this concentration, base-
line motility of the control preparations was
significantly inhibited by the vehicle. We hy-
pothesize that the tartaric acid (used to dissolve
tegaserod) was likely responsible for the decline
in baseline motility, but this was not investi-
gated further. The concentration of tegaserod
that produced an increase in contractions in
the in vitro study is orders of magnitude high-
er than the Cmax obtained after the oral admin-
istration of tegaserod. It is possible that the
strips of smooth muscle required longer expo-
sure time to the tegaserod to stimulate con-
tractions; we allowed only 3 minutes at each
concentration. Tegaserod maleate is practically
insoluble in water and ethanol, and the solvent
used to prepare our stock solution may well
have a negative effect on contractility, moving
the concentration-response curve to the right.
Based on this and previous studies,24,26–28,31 in
vivo models to test gastric emptying and small
bowel transit may be more useful in investigat-
ing the effect of tegaserod on the upper GI
tract in horses.

In the pharmacokinetic studies, increasing
doses corresponded with increasing plasma
concentrations of tegaserod when administered
orally. The dosages used in this study were ex-
trapolated from human literature32 and recent
work in horses.24 Tegaserod administered oral-
ly at 0.09 and 0.18 mg/kg resulted in plasma
concentrations below the therapeutic levels re-
ported in humans; these data were not includ-
ed in our analysis. The recommended dose in
humans is 6 mg PO bid, resulting in a Cmax of
2.9 ± 1.1 ng/ml,32 which compares favorably
with the values we obtained (4.95 ng/ml) after
a single oral dose at 0.27 mg/kg. Lippold and
coworkers24 observed a significant decrease in
intestinal transit time in horses at a dose com-
parable to that studied here. Based on our find-

ings, 0.27 mg/kg PO bid appears to be an ap-
propriate dose for horses, although establishing
a true therapeutic plasma concentration would
require a large-scale clinical efficacy trial.

Bioavailability of tegaserod in horses was cal-
culated to be approximately 55%, which con-
trasts to an approximate bioavailability of 10%
in humans. This finding may be a reflection of
the major differences in GI physiology be-
tween humans and horses. Alternatively, this
discrepancy may be a result of individual vari-
ation owing to the small sample size of our IV
group. The small sample size is a principal lim-
itation of this study. The volume of distribu-
tion is large, implying extensive extravascular
distribution, likely because of the drug’s high
lipid solubility. After IV administration to hu-
man subjects, the terminal half-life of
tegaserod was approximately 11 hours versus
4.08 hours in horses.33

Tegaserod in the form of crushed tablets is
stable in and compatible with water; the sus-
pension is homogenous and, in humans, the
complete dose is delivered in this form.34 As a
suspension, tegaserod appeared to be well ab-
sorbed by the horses in our study and is there-
fore an acceptable form for oral administration.

Preliminary data on rectal administration of
tegaserod (0.09 mg/kg, n = 6) were promising
in that peak plasma concentrations were high-
er than those obtained with the same dose ad-
ministered orally. However, based on the find-
ing that a higher rectal dose (0.18 mg/kg, n =
2) resulted in a lower mean plasma concentra-
tion, we concluded that rectal absorption is not
predictable under these conditions. The reason
for this finding is unclear but may have been
the result of confounding factors (e.g., individ-
ual horse variation, increased defecation caused
by stress, external or environmental factors,
mixing of drug with feces). Similarly disap-
pointing results have been demonstrated with
rectal application of cisapride.35 It is possible
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that a rectal bolus, a lipophilic suspension, or a
different solvent (such as DMSO) could im-
prove the rectal absorption. The latter ap-
proach was not evaluated based on one author’s
(J. E. N.) experience, indicating that DMSO
did not improve rectal absorption of cisapride.

In addition to its effect on motility,
tegaserod has been shown to decrease sensitiv-
ity to colorectal distension in animal models
and decrease pain and bloating associated with
constipative irritable bowel syndrome in hu-
mans.27,36–38 Prokinetics are not routinely used
to treat impactions of the large colon9; howev-
er, if it is shown to decrease visceral sensitivity
in horses, tegaserod may prove a useful tool in
the management of nonsurgical large and small
colon impactions; agents commonly used to
provide analgesia in these cases (such as α2 ag-
onists and opioids) may negatively impact

motility. If shown to be safe, beneficial, and
cost effective, tegaserod may improve primary
therapy, potentially expediting resolution and
decreasing the number of patients that develop
gas distension, remain persistently colicky, and
require surgical intervention. Of further inter-
est would be the use of tegaserod in clinical
cases of chronic, intermittent, idiopathic colic
in which a primary dysmotility of the large in-
testine is suspected. These potential applica-
tions are clearly speculative and would require
further investigation. 

n CONCLUSION
Tegaserod increased the in vitro contractile

activity of the smooth muscle of the equine
pelvic flexure. Therapeutic plasma concentra-
tions of tegaserod can be achieved in normal
horses by a single oral administration at 0.27

TABLE 2. Pharmacokinetic Data for Tegaserod after a Single Oral Administration 
(0.27 mg/kg body weight; n = 5)

Units Mean SD SEM

Two-Compartment Analysis
A ng/ml 39.61 14.81 6.63
B ng/ml 0.912 0.72 0.32
Kabs 1/hr 3.76 3.68 1.65
Alpha 1/hr 2.02 0.65 0.29
Beta 1/hr 0.114 0.15 0.07
Tlag hr 0.806 0.39 0.18
Tmax hr 1.252 0.19 0.08
Cmax ng/ml 4.95 5.43 2.43

Noncompartmental Analysis
HL lambda z hr 8.45 5.93 2.65
AUC0–y hr × ng/ml 14.7 8.67 3.88
AUMC/AUC hr 10.0 4.92 2.2
MAT hr 6.64 — —

A = zero-time intercept of the distribution phase; alpha = negative slope of the distribution phase; AUC 0–y = area un-
der the tegaserod plasma concentration–time curve; B = zero-time intercept of the elimination phase; beta = negative
slope of the elimination phase; Cl = body clearance; Cmax= peak plasma concentration; HL lambda z = half-life of the fi-
nal phase; Kabs = rate constant of absorption; MAT = mean absorption time; Tlag= lag phase for absorption; Tmax= time
to peak plasma concentration.



mg/kg. Additional clinical studies are warrant-
ed to investigate potential clinical benefits in
horses suffering from functional GI motility
disorders.
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