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Diclazuril, a triazine-based antiprotozoal agent, may have clinical application in
the treatment of equine protozonal myeloencephalitis (EPM). Diclazuril was rap-
idly absorbed, with peak plasma concentrations occurring at 8 to 24 hours af-
ter oral-mucosal administration of diclazuril sodium salt. The mean oral bicavail-
ability of diclazuril as Clinacox was 9.5% relative to oral-mucosal administration
of diclazuril scdium salt; diclazuril in dimethyl sulfoxide administered orally was
50% less bioavailable than with oral-mucesal administration of diclazuril sodi-
um salt. Diclazuril sodium salt has the potential to be used as a feed additive for

the treatment and prophylaxis of EPM and various other apicomplexan-mediat-
ed diseases.
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L
H INTRODUCTION clazuril, namely diclazurl sodium salt. The

The neurologic disase now known as equine
.Qwan_uwmh_. ﬂu.mmhnaﬁ_ﬂumhh.mﬂ.q (EPM) was first dis-
cussed in Philadelphia."? Forty-four cases of
whar came o be known as EPM were identi-
fied in the 1960s? The causative parasire, Sar-
cocystis newrona (Phylum: Apicomplexa), was
isolated for the first time from the spinal cord
of a horse in bovine monocyre cell culwres?
More recently, a similar neurclogic disease has
been described in horses from which Neospera
spp have been isolated.’ Even though the or-
ganism that causes this disease is recognized by
antibodies against Neospora caninum, it has
been reported that it is 2 new species, Neospora
bughesi, and differences in the amino acid se-
quence of two immunedominant surface anti-
gens suppott suggestions that this organism is
a new etiologic agent in equines.’

The epidemiologic and economie signifi-
cance of 5. newrona infection is substantial. [n
endemic areas of the United States, 45% o
50% of horses are seropositive for this proro-
zoan.’ OF animals clinically affected, 30% ro
40% reportedly fail o respond 1o current
therapy (pyrimethamine—sulfonamide combi-
nations), and some of these animals die’
While this combination therapy is successful
in many cases, the treatment can be prolonged
and the occurrence of relapses after cessarion
of treacrment is common.® Current treatmsnts
also carry significant roxiciry risks,*® and
therefore, safer, more effecrive, and less toxic
prophylactic and therapeutic procedures are
desirable.

Diclazuril {2,6-dichloro-te-{4-chlorophenyl)-
4-(4,5-dihydro-3,5-dioxo-1,2 4-triazin-2 (3 H')
vl beneeneaceronitrile) is a tiazine-based anti-
protozoal agent. Previous studies have identi-
fied criazine-based anciprorozoal agents for the
treatment and prophylaxis of EFM in the
horse ®®!" On this basis, we elected to develop
a highly bioavailable oral formulation of di-

study described here evaluated the binavailabil-
ity of an crally administered sodium salt for-
mularion of diclezuril for the rrearment and

prophylexis of EPM. -

B MATERIALS AND METHODS
Synthesis of Diclazuril Sodium Salt
Diclazuril powder (100 g) was obtained from
Mew Ace Research (Versailles, KY). A freshly
prepared  solution of sodium  erhanolate
(NaOEr; obrained from 1.18 g, 1.05 mal eq of
sodium) in 100 ml absolute ethanol (Ec«OH)
was slowly added to 2 hot suspension of 20 g of
diclazuril in 300 ml absolute ethanol, keeping
the color of the reaction mixture light brown.
Afer stirring for 1.5 hours 2t 70°C, the solvent
was evaporated under reduced pressure and the
residue was dried under high (>1 mm Hg) vac-
vum to obrain 21.2 g (100% purity determined
by thin layer chromatography) of diclazuril
sodium salt as an amarphous brownish powder.,
The obrained salt is very soluble in water, giv-

ing an almost neutral solution (Figure 1).

Horses and Sample Collection

Horses were provided by Saxony Farm [Ver-
sailles, KY] and wers maintained on grass hay
and a 50:50 mixture of oats and an alfalfa-
based protein pellet; horses were fed twice dai-
ly. The animals were vaccinated annually for
tetanus and dewormed quartedy with iver-
mectin (obuined from MSD Agvet, Rahway,
NJ). Horses were kept in a 20-acre field unil
they were placed in box stalls, where chey were
provided water and hay ad libium. Horses
were not fad for at least 2 hours before and 1
hour after oral administration of each drug for-
mulation included in this study. The horses
were managed according to the rules and regu-
lations of the Universicy of Kentucky Institu-
sional Animal Care and Usz Committee,
which approved the experimental prorocol,
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(Diclazuril)

NaOEt EtOH

(Diclazuril sodium salf)

H " cenrrifuged at 4°C and 2,000 *g

Ve *,...”..ﬁ 15 minutes, and the ﬁﬁuam

was aspirated and stored at —20°C
until assayed.

Four marure Thoroughbred
mares weighing 495 to 536 kg
were used for determination of the
usefulness of diclazuril sodium salt
as a feed additive and received 2.2
mg/kg diclazuril sodium sale in 0.5
oz beet pulp added to 1 b sweet
feed. Blood samples for analysis
were obtained from che right jugu-
lar vein at 0, 1, 2, 4, 8, 24, 48, 72,
96, 120, 144, and 168 hours; plas-
ma samples were prepared and
stored as described above.

Four mature Thoroughbred
mares weighing 461 to 576 kg re-
ceived oral diclazuril as Clinacox,
2 poultry feed premix containing

Figure L. Synthesis of diclazuril sodisern salt

In this scudy, four groups of faur horses each
reccived one of the following oral formulations
of diclazuril:

* 5 mglkg diclazuril as Clinacox (Pharmacia-
Upjohn, Ontaric, Canada)

* 2.2 mgikg of didazuril sodium salt

* 2.2 mg/kg of diclazuril in dimethyl sulfoxide
(DMSO)

* 2.2 mg/kg diclazuril sodium salt as 2 feed ad-
ditive in 0.5 0z beer pulp added to 1 5 sweet
feed

Four mature Thoroughbred mares weighing
518 10 564 kg reccived diclazuril sodium salt
by direct application of 2.2 mg/kg on the oral
mucosa. Blood samples for analysis were col-
lected in heparinized tubes from the right
jugular vein ar 0, 1, 2, 4, 8, 24, 48, 72, 96,
120, 144, and 168 hours. All samples were

0.5% diclazuril and 99.5% pro-

tein carrier.” It was administered
by nasogastric intubation at a single dose of 5
mg/kg diclazuril suspended in 6 0 & L of wa-
ter. Plasma samples were collected, prepared,
and stored as described above.

Four marure Thoroughbred mares weighing
480 to0 556 kg received 2.2 mg/kg diclazuril in
DMSO. Didazuril solution was prepared ar
100 mg/ml concentration in DMSQ, and ap-
proximarely 11 to 13 ml of this solution was
administered orally using 15-ml syringes. Plas-
ma samples were collecred, prepared, and
seored as described above.

Diclazuril Analysis
Sample Preparation

Diclazuril was analyzed using high-pressure
liquid chromatography (HPLC) as described
elsewhere " A standard solution of 1 mg di-
clazuril (Janssen compound R G4433) was pre-
pared in 1 ml HPLC-grade dimethylformamide

s4
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(DMF) (Sigma-Aldrich 27,054-
7). Working standards ar 0, 0.25,

Diclazuril Sodium Salt Is Rapidly Absorbed
after Application to the Oral Mucosa

0.5, 0.75, 1, 2.5, 5, and 10 pg/ml 5,000
were m:n_umhg— _uw. u.n—&-—m u_una_.mﬂ
amounts of the stock diclazuril
standard at 0.01, 0.1, and 1 pgful
in DMF:water (1:1) to 1-ml
aliquots of diclazuril-free horse
plasma. Janssen compound R
62646, a suuctural analog of di-
clazuril, was used as the internal

na o -
f=1
g 8 B
=1 =

1 L 1

Concentration (ng/ml)

standard, which was prepared in | 1,000 |

m! DMF (1 mg/ml) and diluted 1

to 10 in DMF:water (1:1) to yield

—e—Horse 1
——0==Horsa 2
--%-- Horse 3
—-%=---Horse 4

a 0.1 pg/pl standard solution; 20
pl of the internal standard solurion
and 2 ml of 0.1 M potassium
phosphate buffer (pH 6.0) were
added to 1 ml of plasma sample or )
standard. "

Extraction Merhod

Mega Bond Elut C1E columns (Varian,
Harbar City, CA) were treated sequentially
with 2 ml of HPLC-grade methanc! and 2 ml
of 0.1 M potassium phosphate buffer (pH 6.0)
under light vacuum. Prepared plasma samples
were drawn slowly through the column, and
the column was sequentially rinsed with 2 ml
of 0.1 M portassium phosphate buffer (pH
6.0), 2 ml of 1.0 M agexic acid, and 2 ml of
hexane. The column was allowed to dry for 10
minutes after each rinse. The column was elut-
ed with 4 ml of methancl:HCI (95:1), and the
eluent was collecred in = tapered silanized glass
tube; the solvent was then evaporated under a
stream of nitrogen at 40°C. The residue was re-
suspended first in 100 pl of DMF with mod-
eratcly vigorous vortexing and sonication,
mixed with 100 pl of warer, and placed into a
300 pl vial for HPLC analysis.

The limir of derecticn (LOD) was defired
using the analyre’s peak height compared with

Time (hr)

Figure 2. Plesma concentrations of diclazuril from four m.n.ﬂ..«%w&&h?h
a single oral-mucosal cdwminiiraiion of diclazsiril sodmm sali (2.2

the baseline noise in the chromatogram. By
this method, the LOD was defined as the low-
est concentration of analyte producing a peak
greater than or equal to three times che baseline
noise of the ion chromatogram. The lower lim-
it of quantication (LOQ) was defined as the
concentration calculared from the mean of the
zero responses plus five times the standard de-
viation." The extraction efficiency was deter-
mined by comparing the response (ir area) of
1,000 ng/ml and internal scandard [2 pp/ml)
standards spiked ra blank plasmz eluenr before
evaporation o the equivalent extracred scan-
dards over six runs.

Instrumentation

The HPLC procedure was adapred from thar
deseribed elsewhere.”® The instrument used was 2
Beckman System: Gold HPLC (Beckman, Palo
Alro, CA) witk two 1108 solvent delivery pumps,
a 168 phomdiode army detecror, 2nd a 502 au-
tosampler. The column was 2 Beckman Ulrras-
phere ODS, 5 pm partick size. 4.6 mm > 15 em
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“Using 2 nonlincar regression program (Winnonlin, version 401, ]
tive biosvailability (F) was calculaced using diclazuril sodium salr as 2 reference.

v

L. Dirikelu, W, Karpiesiuk, A E Lebner, Co Hughes, WE. Winods,
J. 3. Harkins, |. Boyles, A. Atkinson, 2. E. Granstiom. and T. Tobin

column. The mobile phase consist-
ed of 46% sohvent A and 549 sal-
vent B rur with a flow rare of |
E_.__q_..__n Eu_mﬂm—w.. Solvent A was
80% (0.5% ammonium acetate,
0.01 M rerraburylammonium hy-
drogen sulfate [Sigma # 39684-2]
in warer):20% accwonitrile. Solvent
B was 80% methanol:20% aceroni-
trile. The diode array detector was
set up for single waveength acquisi-
tion at 280 nm with 2 12-nm band-
width. Injections were made with a
20-pl loop. x

Pharmacokinetic Analysis

Pharmacokinetic anzlyses were
performed using a nonlinear re-
gression prograrm (Winnonlin, ver-
sion 4.01; Pharsight Corporation,
Cary, NC). The area under the
plasma drug concentration versus
fme curve (AUC) was mezsured
by use of a linear trapezoidal ap-
proximation with extrapolation to
infinity. The slope of the terminal
portion (K,;) of this curve was de-
termined by the method of least-
squares :um:umm.a?.__

The single compartmental med-
el used is represented by general
equation & (see box on page 58
for the equations used in the
pharmacokinetic analyses). The
tate constant of absorption (K,,)
and the absorptive halF-life (t,,
Kqy) were determined using the
method of residuals. The rermi-
nal elimination half-life (., K,;)
was calculated according to equa-
tion 1. Toral oral clearance (Cl,)
was calculated by equation 2. The

maximum drug concentration zf-

Bloavailability of Diclazuril Sodium
Salt Exceeds That of Clinacox

5,000

~—m— Diclazuril sodium salt {F=100%)
—e—Diclazuril as Clinacox (F=10%)

4,000

2,000

2,000

Concentration (ng/ml)

1,000

Time (hr)

Figure 3. Comparison of mean plasma concentrations of diclazseril fol-
lowsing a single oral adminisiration as Clinacox (5 mglkg, » = 4) and a
uu.:m&n oral-mucosal administration %&ngnui:\u sair (2.2 mglkg,
n = 4). Relative bioauaslabuility (F) was calenlared wing diclazuril sodi-
um salt as @ rejerence.

Diclazuril in DMSO Provided
Good Oral Absorption
5,000
—a—Horse 1
R 1 1154
4,000 -~ Horse 3
m —- - Horse 4
£ 3,000
£
£ 2,000
=
g
S
1,000+ \
H—I

Time {hr)

Figure 4. Placma cencentrations af diclazuril from four borse; following
# single oral adminiiration of diclarursl in DMSQ (2.2 mglhg).
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ter oral adminiseration (C_) and the time at
which C_, was achieved (To) were decer
mined by cquations 3 and 4, respectively, The
relative bioavailabilities (F) of diddazuril 25 Cli-
nacox, in DMSC, and as a feed addirive were
calculated from the AUC, . rario comparison
with the diclazuril sodium salt by equation 5.

W RESULTS

The HPLC diode array detection method re-
ported here readily detects diclazuri! in plasma,
with an LOD of diclazuril in plasmz of about §
ng/ml and LOQ of diclazuril in plasma of abour
L0 ng/ml. Sarisfactory recovery (82% + 5% SD)
was obtained for solid-phase extraction of di-
clazuril from plasma samples of horses by
HPLC. The diclazuril peak elured 2t around
13.00 (20.8) minutes, and the inzernal sandard
peak elured ar 14.50 (2£0.8) minutes.)! The

peaks were symmetric, and the standard curve
was linear from 0.25 to 10 pg/ml wich an #? of
0.9998 (data not shown). The areas of the peaks
corresponding to diclazuril and internal stan-
dard were recorded, and the internal sandard
values were used to normalize the diclazuril ar-
as. I[ntegrated peak valuss were entered inro
QuattroPro for Windows for stacistical analysis
of sandards and for interpolation of unknown
amounts of diclazuril. Standard curves were
generated with Sigma Plor for Windows.
Analysis of the plasma samples showed rapid
absorprion of diclazuril following application of
diclazuril sodium salt to the oral mucosa (Figure
2). Peak plasma concentrations of 3,930 (308
SD) ng/ml of didlazuril were observed 8 o 24
hours after administration, and the observed
peak plasma concentrations wers in close agree-
menr. Thereafter. ohserved plasma concentra-

Lo Disikalu, W0 Rarpicsiuk, A1 Leher, C Hughes, W0 E Wods,
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tion declined to 964 (=116 5D)
ng/ml ar 168 hours after adminis-
tration, with an apparent average
elimination half-life of approxi-
marely 78 hours. Pharmacokinetic
parameters of diclazuril sodium
salt following oral-mucosal ad-
ministration are shown in Table 1.

After adminiscration of a single
oral dose of diclazuril (as Clina-
cox) to four horses, analvsis of
plasma samples showed detectable
plasma concentrations of di-
clazuril,” with a mean peak plas-
ma concencration of 1,077 (348
SD) ngiml of diclezuril ar 24
hours after administration (data
not shown). Thereafter, the plas-
ma concentration daclined o 208

Diclazuril Was More Readily Absorbed
When Administered in DSMO Than as Clinacox

5000
—a— Diclazuril in DM50
—— [iclazuril a= Clinacox
4,000
m 3.000 |
=
2
m 2000+
2
=
8
1,000+
i} 24 48 T2 B 120 144 158

Time (hr}

Figure 5. Compariton of mean plasna concenirarions af diclazuril fol-
lowing single oval adminiziations as Clinacox (5 mglhg: n = 4) and di-
clazsertl in DMS0 (2 2 mgle n = 4).
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I salr, with a mean pelative oral

| bioavailability of about 10%. The !—ﬂ..ﬂhﬂ.ﬁ.h_“un ﬂuﬂhﬂﬁ.ﬁﬂ.ﬁ;ﬁw_ﬂhﬂqﬂﬁm Nu.“____..
l peak plasma concentration of di- 000
clazuril as Clipacox was four = Dickazuri] sodium salt
H rimes less than that of diclazuril without feed (F=100%}
4,000 __a— Diziazuri sodium with

) as a sodium salt.

Afrer administ ration of 2 m.._.._m_n faad (F=45%)

oral dose of diclazusil (2.2 W 3,000

mg/kg) in OMSO to Four horses, =

analysis  of plasma samples £ 2,000
l showed good oral absorption of mm

this SEﬂonﬂm {Figure 4), with 1 000

an observed mean peak plasma
concentration of 1,645 (+016
sD) ng/ml of diclazuril at 24 t©
48 hours afrer oral administra-
tion. Thereafter, the plasma con- ——— ; o
. .  Camparison of mean piaima
centration declined 1o 383 (+128 ing single aEhwhnEE,_ n&iiu%ﬂﬁz of diclazuril sodim salr (2.2 mytkg:
m._uu ._..m._.:.: at ._n...m hours after ad- " ) and oral administration a%&nﬁn:ﬂ._ sodisern sale 2t n.msha.n_m._.w_.us
ministration, with an spparent  (in 0.5 o= beer pulp added ta | 1b sweer foeds 1= ) Relative bioavail:
average half-life of 87 hours. One  abiliy (F) was caleulated using diclazuril sodium selt & reference.
horse (number 4) had a relacively
long, plasma half-life of diclazuril (158 hours) pon in w.,_.cuﬁ.m__u_um.._.ﬁ. of diclazuril following oral
[Table 3). The samples from this horse were administration as Clinacox yersus in DMSO.
(£116 SD) ngfml at 144 hours af- ' analyzed three dirnes to confirm the resules; all The ﬂru:ﬂwﬂaﬁpﬂwn paramecers of di-
rer administration, with an appar- three analyses ?9.5& similar m#&ﬁﬁaﬁﬂnn- clazuril sodium salt after administration as 2
ent average halflife of approxi- ic parameters, indicating variability of di- fead additive formulation are shown in Table 4.

1] 24 48 72 95
Time (hr)

Diclazuril Sodium Salt Was Rapidly Absorbed
When Administered 2s 2 Feed Additive

—e—Horse 1 marely 43 hours." dazuril merabolism among harses. Observed Analysis of the plasma samples showed rapid
4,000 .M.:...L_..__M“m“m The pharmacokinetic parame ' peak plasma concentrasions from these horses absorprion of diclazuril after administration of
{ z o Horse 4 rers of diclazuril following ad- } were relatively dosely disributed, ranging diclazuri) sodium salt 25 4 feed additive (Figure
2 ministration  as  Clinacox - are ! from a low of 1,190 ng/ml 0 2 high of 2,347 6). Observed peak plasma concentrations of
i s chown in Table 2. Figure 3 shows _ ng/ml (Figure 4). diclazuril were obtained within 4 t© 24 hours

[ - e 2 comparison of the mean plasma Figure 5 shows the comparison of the mean after administration and ranged from 3 Jow of
_ m concentrations of diclazuril afrer plasma concentrations of diclazuril following 2,000 ngiml o a high of 3,200 ng/ml. The
2 orz] adminisuation as Clinacox oral administration of 2.2 mg/kg in DMSO and nean ohserved peak plasma concentration of

. (5 mg/kg)"" and after oral-mucos- 5 mpfkg as Clinacox. The observed mean peak diclazuril was 2,500 (+558 SD) ng/ml and was

21 administration of diclazuril plasma concentration of diclazuril at 24 hours obtained at 8 hours after administration (dara

sodium sal (2.2 mg/ke)- The rel- afier oral administration in DMSO was approx- not shown). Thereafter, observed plasma con-

] ative oral bioavailabilicies of di- imately 1.5 rimes higher than thar afrer oral ad- centracion declined © 345 (+80 5D ng/ml at

Time (hr) Aazuril as Clinacox ranged from miniscracion as Clinacox. The relative oral 168 hours after administration, with an 2ppar-

Figure 6. Plasma concentrafions of diclazuril Fram four harses following a2 low of 5% w2 high of 14% bioavailability of diclazuril as Clinacox com- ent 2Verage elimination half-life of 54 hours.

a ningle cral administration of 2.2 mghkg of diclazuril rodium sali & . compared with orzl-mucosal ad- pared with that of diclazuril in DMSO was The relacive oral bioavailabilities of diclazuri]

feed additive (in 0 5 o5 bret pulp added io 1 16 sweet feed). ministration of diclazuril sodium 20%, indicating an zpproximate fivefold reduc- sodium salt as @ feed additive compared with

I
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The Oral Sodium Salt Formulation of
Diclazuril Had the Highest Relative Bioavailability

tration. Additionally, the relarive
oral bicavailability of diclazuril
sodium salt as a feed addicive

——e— Diclazuril sodium sait (F=100%) |
5,000 4 —a— Diclazuril in DMSO (F=50%)
—— Diclazuril sodium salt

with feed (F=45%)
4,000 —»— Diclazuril as Clinacox (F=10%)

compared with oral-mucosal ad-
ministration of diclazuril sodizm
salt was 45%.

B DISCUSSION AND

Cancentration (ng/mi)

CONCLUSION

[n carlier studies, many of us
along with other researchers iden-
tified triazine-based antiprotazoal
agents a5 porentally important
therapeutic agents for use in the
treatment of EPM.%"%" Triazine-
| based antiprotozoal agents have

Time (hr)

lipophilic characteriscics, which
may facilicate absorption follow-

Figure 8. Plasma concentrations and relative oral bioavailability (F) of
various diclazuri! formulations following oral adminisiration in borser,

ing oral administradon. Addi-
tionally, absorprion of com-

Pelative bioavailability was ealeulaed wsing oral-mucosal administra- pounds from the gastrointestinal

vion gf diclazuri! sodium salt as a reference.

oral-mucosal administration  ranged From a
low of 34% to a high of 54%, with the mean
oral bioavailability of didazuril sodium salt as
a feed additive being 45% (Figure 7).

Figure & provides 2 comparison of the mean
plasma concentratons of diclazuril following
oral administration of diclazuril as Clinacox (5
mg/kg),"" oral administration of diclazuril in
DMSO (2.2 mg/kg), oral-mucosal administra-
tion. of diclazuril sodium salt (2.2 mg/kg), and
oral administration of diclazuril sodium salt as
a feed additive. The bioavailability of diclazuril
as Clinacox ranged from 5% ta 14% relative to
oral-mucosal adminiscrations of diclazuril
sodiurm salt, with a mean bicavailability of
10%. Relative bioavailability of diclazuril in
DMS50 compared with oral-mucesal ad minis-
tration of diclazuril sodium salt was 50%, in-
dicating zpproximarely half the bioavailability
of diclazuril in DMSO following oral adminis-

(GI) tract depends on the physio-
chemical properties of the com-
pound, such as lipid solubility and dissociation
rate.” It is often peneralized that an increase in
lipid solubilicy increases the absorption of =
drug from the GI tract. However, extremely
hydrophobic compounds, such as triazine
antiprorozoal drugs, have low solubility in Gl
Fuids, which results in low absorption and
bioavailabilicy." If the compound is a solid and
is relatively insoluble in GI fuids, it will have
limited contacr with the GI mucosa, and there-
fore, its race of absorption will be low,
Bioavailability is an imporrant paramerer in
clinical trials because most of a drug’s thera-
peutic and roxicologic eFects are proportional
10 both dose and bivavailability. Additionally,
poor oral bicavailability results in variable and
poorly controlled plasma concentrations and
drug effects. It is therefore imporrant to maxi-
mize oral biozvailability of triazine-based
apents with the goal of maximizing the ability
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to control plasma drug concencrarions and
thus the clinical efficacy of these agents.

In a previous study,'" it was suggested that
the oral bioavailabilicy of wiazine-based an-
tiprotozoal agents may vary among indivicual
horses in a clinically significant manner. Three
possible solutions to deal wich highly varizble
oral bioavailability of triazine-based antiproto-
zoal agents were proposed.'' The most pracrical
was the development of a formulation that
would provide greater oral bioavailability. The
results of this study show thar the sodium sale
formularion of diclazuril is well absarbed Ffol-
lowing oral administration and has the poten-
tial to be used as 2 feed additive.

It is known that the best way to determine
the comparative bicavailability of different
drug formulations is to use a Latin square de-
sign (crossover) by comparing each animal 1w
itself as a conerel following appropriacs wash-
out periods. Unforrunately, we did nor have all
these diclazuril formulations when we started
working with triazine agents, including pure
diclazuril, and therefare, in this study, four dif-
ferent groups of four horses were dosed orally
with different formulations of diclazuril ac dif-
ferent ames. It should be remembered that the
main point of this study was not to determine
the exact magnitude of the relative bioavail-
ability of different formularions of diclazuril
but simply to show that there are large, poten-
dally clinically significant differences in terms
of absorprion following oral adeministration of
different formulations of diclazuril. It should
be remembered thar one of the disadvantages
of Latin square design is the washout peried,
and in this model we assumed char systemic
clearance does nor change in each study subject
during the waiting period. Addirionally, since
the plasma concentrations of diclazuril wers
relatively closely discributed among horses in
cach srudy group, we strangly believe thar we
would not see a drastically Jifferent result if the

same horses were crossed over by using differ-
ent oral formulacions of didazuril.

In conclusion, there is substantial prelimi-
nary evidence that sodium salt formularions of
didazuril can be expected to:

* Increase the therapeuric and prophylactic ef-
ficacy of a given dose of the active agent
compared with current formulations

* Improve dosing characreristics by reducing
inter- and intrasubject variability in treat-
ment response groups as a result of very poor
and highly variable absorptions of current
formulations

* Reduce potential development of drug-resis-
tant straing of dis=ase as a result of survival,
u—.—mm.qwnmoﬂn and selection among parasites in
undertreated subjects having lower absorp-
tion rates of existing diclazuri] treatments

Improve the ability to show clinical trial ef-
fizacy against a broader range of protozoan-
mediated diseases

Enable development of species-specific, easi-
ly administersd pharmaceutical produets,
including feed additives, for trearment and
prophylaxis of EPM and various other api-
complexan-mediated diseases.

The m:mmsﬂu presented here indicaes that addi-
tionzl studies on the use of these compounds
for creatment of EPM are warranred.
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