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To evaluate potential calming effects of alpha-casozepine on horses, we blindly compared
behavior and training efficiency of adult semi-feral ponies treated with either alpha-
casozepine or control supplement during transition to domestic management and
handling. Six ponies (three matched pairs) aged 2 to 8 years that had been reared and
kept since birth under semi-feral social and environmental conditions were given either
alpha-casozepine (1000 mg orally once daily for ponies weighing 160 to 205 kg) or
Keywords: control supplement., beginningn 5 days bgfore bei.ng moved. to a dgmestic faFility for
Alpha-casozepine a 2-week introduction to stabling, haltering, leading, tethering, social separation, stall
Zylkene confinement, grooming, simulated girthing, lifting feet, health care treatments, and
Anxiolytic transportation. Objective quantitative behavior measures (latencies to complete tasks,
Neutraceutical avoidance responses, and nervous defecations) were derived from video-recorded
Stress handling sessions. For each of the 14 sessions, ponies were ranked 1 (best) to 6 (poor-
Behavior est) for calm, compliance, and acclimation/skill progress. All human—animal interactions,
video analyses, and rankings were done blindly to supplement assignments. For most
daily sessions across the 2-week training period, each of the three alpha-casozepine-
treated ponies performed better than their matched control counterparts, and they
also had the top three sums of daily session ranks, with a mean of 35.2 compared with
62.8 for control ponies (P < .05, dependent t-test). At 6 weeks after the 2-week training
period, the alpha-casozepine-treated ponies retained the best three sum of ranks for the
seven specific skills re-assessed at that time. These results provide evidence of the
benefit of alpha-casozepine supplementation to horses undergoing potentially stressful
situations inherent to domestic management.

© 2012 Elsevier Inc. All rights reserved.

1. Introduction

The nutritional supplement alpha-casozepine, a decap-
eptide derived from bovine milk o-s; casein, has been
found to have calmative anxiolytic-like properties in
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humans [1-5] as well as several animal species, and in
a variety of stress models. In rats, alpha-casozepine was
found to have behavioral effects comparable with those of
the anxiolytic diazepam, both for the conditioned defensive
burying and the elevated plus-maze models of stressful
events [6,7]. In cats, in a randomized blind clinical trial
across multiple practices, treatment with oral alpha-
casozepine resulted in significantly greater improvement
in their interaction with humans compared with placebo,
including fear of strangers, contact with familiars, general
fears, and fear-related aggression [8]. In dogs, in similar
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randomized blind clinical trials, treatment of anxiety-
related disorders using alpha-casozepine resulted in
improvement in rating on a standard inventory of
emotional disorder symptoms similar to that obtained with
the standard reference treatment with selegiline [9].

Domestic horses are particularly vulnerable to stress,
oftenrelated to fear, during everyday handling and training,
resulting in behavioral (eg avoidance, aggression, stereo-
typies) and physiologic (eg gastric ulcers, injury) responses
impacting animal health and welfare as well as horse and
human safety. Common potentially stressful experiences
for horses include weaning, training for routine ground
handling or performance, social regrouping or isolation,
transportation, changes in housing and environment, as
well as mildly aversive routine health care examination and
treatment procedures and restraint, including dental and
hoof care. Although appropriate pharmaceuticals are
available and are practical for use in some circumstances,
a nutritional supplement with anxiolytic-like calming
effects would be more practical in many instances as an aid
in reducing stress and its consequences.

The purpose of the current study was to evaluate the
effects of alpha-casozepine on behavior and training effi-
ciency of horses during potentially stressful experiences.
The model used was acclimation of adult semi-feral ponies
to domestic management, including movement from life-
long family groups to new smaller enclosures and indoor
environments, social separation and isolation, as well as
grooming, haltering and leading, routine health care
procedures, and transportation. Our assumption in this
model is that more efficient acclimation/training progress
with fewer stress and avoidance behaviors (such as stress
vocalizations, nervous defecations, tail swishes, freezing,
avoidance responses, or aggressive postures and responses
to handling) reflects less fear or anxiety.

2. Methods
2.1. General Design

Six ponies, consisting of three matched pairs, with one
of each pair randomly assigned to alpha-casozepine treat-
ment and the other to control supplementation, were
evaluated during standard procedures used routinely in
this laboratory to transition previously untrained semi-
feral animals to domestic housing, feeding, interaction
with humans for basic ground handling, transportation,
routine health care, and veterinary procedures in a stable
setting. Handling was conducted over a 2-week period
using positive reinforcement-based behavior modification
protocols. Fear-response behavior, training progress, and
retention of learned skills of alpha-casozepine-treated
ponies and control ponies were compared. All animal
handling, behavior assessments, data entry, and group
comparisons were done blindly to group assignments.

2.2. Subjects

The subjects included six small Shetland-type (160-
205 kg) ponies that had been born and kept continuously
since birth under semi-feral herd social and environmental
conditions. These included three pairs matched for gender,

age, and known temperament. Pair 1 was a 2-year-old filly
and her 3-year-old full sister; pair 2 included two 2-year-old
colts; and pair 3 included two mature stallions, aged 6 and
8 years. The ponies were relatively naive to interaction with
humans compared with domestically reared adult horses. In
their semi-feral management, the limited interactions had
been based on all-positive reinforcement behavior-
modification techniques similar to what was used in this
study, where the goal is to minimize anxiety and fear. None
of the ponies had shown indication of acquired aversions to
interaction with humans in general or to any of the specific
procedures to which they had been exposed during their
previous semi-feral management (observation, height and
weight tape measure estimation, blood sampling two to
four times per year, annual vaccination, occasional oral
deworming, testicular palpation and measure).

Animal procedures were approved by the University of
Pennsylvania Animal Care and Use Committee.

2.3. Treatments

Alpha-casozepine supplement consisted of one stan-
dard, commercially prepared, daily equine dose of 1000 mg
alpha-casozepine (Zylkene®, ORSCO, 14 Porte du Grand
Lyon 01700 Neyron, France) mixed with %4 cup Equine
Senior pellets (Purina Mills, LLC, Gray Summit, MO, USA) for
horses up to 500-kg body weight, hand-fed daily at 07:00
hour starting 5 days before separation from family bands
and continuing through the subsequent 11 days of accli-
mation/training procedures. Control treatment consisted of
a similar volume of oat flour ground to a visual consistency
similar to that of the alpha-casozepine mixed with Equine
Senior and fed on a similar schedule.

2.4. Management and Handling Procedures and Associated
Behavior Measures

Acclimation/training sessions were conducted once or
twice daily Monday through Friday over a period of
2 weeks for a total of 14 sessions. All handling procedures
and acclimation to stabling were video recorded for
subsequent review to derive quantitative measures of
compliance and comfort with the procedures. Table 1
summarizes the handling and management schedule,
with details of the procedures and associated objective
measures recorded for analysis. All animal care and
handling was done by two handlers experienced with the
specific procedures and with acclimation/basic ground
handling of semi-feral ponies in transition to domestic
management. One handler served as the primary handler,
whereas the other was available for handling assistance as
judged necessary by the primary handler to avoid pro-
longed delay or negative experience.

In addition to the measures listed in Table 1, at the
completion of each training procedure session and at the
end of the training period, the two handlers independently
and subjectively ranked the ponies based on clinical
impressions of each animal’s level of comfort (vs. stress)
with the experience and overall ease and progress of
training or acclimation. Also, at the end of each week of
training, the two handlers independently ranked the
ponies specifically for learning efficiency based on the rate
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of simple associative learning for specific new skills and
acclimation procedures.

Six weeks after completion of the 2-week training
period, with no interim handling, retention of seven
specific skills introduced during the acclimation/training
period was assessed. Handling for this assessment was
done by a third trainer skilled with the all-positive
behavior-modification techniques, but with no previous
interactions with these ponies or knowledge of the nature
of the study or treatment assignments.

2.5. Data Analysis

For each handling session, considering all objective
measures, the ponies were ranked from 1 (best) to 6
(poorest) for calm, compliance, and training/acclimation
progress. In addition, for each subject, the ranks for 14
sessions were summed to derive an overall 2-week
program score for statistical comparison of groups using
dependent t-test procedures [10]. For the retention
assessment, based on quantitative measures, ponies were
ranked for each of the seven skills indicated in Table 1, and
an overall retention score based on the sums of those ranks
was derived. The handler also subjectively similarly ranked
the ponies from 1 (best) to 6 (poorest) for performance on
each procedure and overall for the seven skills.

3. Results
3.1. Rankings Based on Objective Measures

For 13 of 14 sessions over the 2-week training period, the
average rank among the six ponies (derived from daily
objective quantitative measures reflecting training progress
and comfort) was better (1 = best of the 6 ponies,
6 = poorest) for alpha-casozepine-treated ponies as
compared with that for control ponies. For 7 of 14 training
sessions, each of the three alpha-casozepine-treated ponies
ranked better than their matched control counterparts. For
4 of the remaining 7 sessions, two of the three alpha-
casozepine-treated ponies ranked better than their
matched control counterparts.

The final 2-week program scores (sum of 14 session
ranks) were 35, 44.5, and 26 for the three alpha-
casozepine-treated ponies, with a mean of 35.2 compared
with 57.5, 63, and 68, respectively, for corresponding
matched control ponies with a mean of 62.8 (lower sums
represent better performance).The difference is significant
(P < .05, dependent t-test, 2df).

For the 6-week assessment of retention of seven specific
skills, three of the three alpha-casozepine-treated ponies
and two of the three control ponies performed at or above
levels reached during the 2-week training. For four of the
seven specific skills compared (approach and catch at
pasture, leading, lifting/picking out feet, intranasal appli-
cation), as well as for overall performance, each of the three
alpha-casozepine-treated ponies scored better than their
matched control counterparts. For two of the remaining
three specific skills compared (clipper and cross-tie), two of
the three alpha-casozepine-treated ponies ranked better
than their matched control counterparts.

3.2. Handlers’ Subjective Rankings

The two handlers’ subjective daily training session
rankings of level of comfort (vs. stress) with the experience
and overall ease and progress of training or acclimation that
were independently recorded after each handling session
were consistently in agreement with each other as well as
with the rankings derived from objective quantitative
measures. Similarly, the two handlers’ independently
recorded rankings of ponies’ learning efficiency consistently
placed the three alpha-casozepine-treated ponies as the
best three learners. Also, for the retention assessment, the
handlers placed the three alpha-casozepine-treated ponies
as best overall for comfort, compliance, and skill level.

4. Discussion

In this model of transition of adult ponies from life-long
semi-feral social and environmental conditions to domestic
management and introduction to basic ground handling
using primarily positive reinforcement-based methods, all
three ponies fed alpha-casozepine performed better overall
as compared with their matched control counterparts.
These results provide evidence that the nutritional
supplement alpha-casozepine holds promise as a valuable
aid to improving efficiency of handling and training horses.
The procedures introduced to these ponies represent
a reasonable sample of the various ground handling and
management experiences of domestic horses associated
with fear- and stress-related behavior. Consistently more
compliant behavior and greater learning efficiency across
the sample of handling experiences common to domestic
horses suggest that alpha-casozepine supplementation
may be of benefit generally to horses in potentially stressful
situations. Further investigation is warranted.

Although nonconfrontational positive reinforcement-
based behavior modification methods of animal handling
and training are gradually gaining favor, traditional
handling styles based on negative reinforcement and
punishment likely remain more common throughout the
equine industry. Although we would advocate more
widespread use of positive reinforcement-based handling
of horses, further work should address effectiveness of
alpha-casozepine with different handling styles.

In this study, daily treatment commenced 5 days before
the ponies were moved from semi-feral to domestic
management and continued through the 2 weeks of accli-
mation and training. Alpha-casozepine has recently been
marketed in Europe as a feed supplement for horses and
ponies; it is available in 1000-mg dose packets, with the
label instruction to feed one packet daily per horse or pony
weighing up to 500 kg, and two packets for horses
weighing more than 500 kg, starting 2 days before antici-
pated stressful experience. Daily milligram/kilogram dose
would vary considerably across the range of body weights.
These ponies, weighing 160 to 201 kg, were fed approxi-
mately 4.9 to 6.2 mg/kg daily. In clinical trials with cats [8],
dogs [9], and humans [1-4], once daily oral dosing was
found effective. In rat experiments, oral dosing 1 hour
before the test procedures was also found effective [7].
Further work is needed to investigate effective dose rates
and regimens for horses and ponies, particularly exploring
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Latency (minute) to complete all 4 feet, avoidance behaviors as above

Feet lifting assessment, holding each foot up for > 3 seconds

Day 10 (a)

Latency to load, defecations, vocalizations, avoidance behaviors as above, latency to

Loading into stock trailer as on Day 1 for 2.6-mile transport alone followed by unloading

Day 10 (b)

unload

Assessment of skill retention at 6 weeks

Latency to approach and halter at pasture, latency to complete novel route, hesitations,

Catch and halter at pasture, lead % mile previously untraveled route past multiple social

stops, defecations, assists needed, latencies and avoidance responses and defecations to
lift and pick feet, apply clipper, complete intranasal treatment, hosing of legs and body,

and stand unattended at cross-ties, and return leading % mile

challenges to cross-ties in training facility, lift and briefly pick out 4 feet, apply clipper
to body, poll, and ears, simulated intranasal vaccination, hosing of legs and body and
stand at cross-ties unattended for 5 minutes, and return % mile route, all with a novel

handler
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acute treatment as reported for rats, that would be practical
in many instances where a problematic aversion develops
amidst the need to complete a procedure in a timely
fashion, for example during veterinary care.

Alpha-casozepine and other milk proteins and metab-
olites with demonstrated anxiolytic-like effects are
currently believed to work though the GABA neurotrans-
mitter system, the same system mediating effects of the
benzodiazepine anxiolytic agents [11,12]. The benzodiaze-
pines were among the first generation of tranquilizers with
anxiolytic effects at dose levels that did not impair physical
coordination and mental alertness. Nonetheless, benzodi-
azepines are known for certain adverse effects on memory
as well as reduced threshold (or disinhibition) for aggres-
sion. The benzodiazepine diazepam has been used as an
anxiolytic in horses, within the specific context of releasing
inhibited sexual behavior in stallions [13-15]. In this
context in stallions, simultaneous disinhibition of aggres-
sive behavior is a common undesirable side effect, which
often becomes counterproductive if not anticipated by
skillful handlers or tolerated by the stimulus mare. This
conspicuous disinhibition of aggression in stallions, along
with purported adverse effects on memory in other species,
is likely the main reason that this class of calmative agents
has not been explored for more general application in
horses. A promising feature of the milk protein-derivative
supplements is that, although apparently GABA-mediated,
their effects appear to be specific to anxiety, without the
adverse effects on memory or disinhibition of aggression
typical of benzodiazepine anxiolytics [11,12]. The alpha-
casozepine-treated ponies in this study appeared nor-
mally alert. Learning ability, based on acclimation and
training efficiency across a broad range of experiences, was
greater for the alpha-casozepine-treated ponies. Learning
progressed from day-to-day during the training/acclima-
tion period, and skill and acclimation were well retained
when assessed at 6 weeks. Similarly, although there was
a generally low level of aggression elicited in this noncon-
frontational handling method, there was no indication of
disinhibition of aggression in the alpha-casozepine-treated
ponies. Because styles of horsemanship vary within the
equine industry such that many horses are handled and
trained in a more confrontational style using principally
negative reinforcement and punishment that tends to
inadvertently elicit dangerously fear-responsive reactions
that threaten animal welfare and human safety, further
study specifically addressing effects of milk protein-derived
calmatives on aggression is warranted.

In conclusion, the results of this blindly conducted study
indicate the benefit of alpha-casozepine dietary supple-
ment to ponies undergoing transition from semi-feral
management to domestic management and handling.
These findings in horses support a growing body of
research and clinical evidence for a calmative anxiolytic-
like effect of alpha-casozepine in mammals.

Acknowledgments

This is a Dorothy Russell Havemeyer Foundation Project.
Alpha-casozepine (Zylkene®) and partial funding were
provided by Merck Animal Health, Whitehouse Station,
New Jersey. Dr. Vaala is an employee of Merck Animal



S.M. McDonnell et al. / Journal of Equine Veterinary Science xxx (2012) 1-6

Health. The study was designed and conducted and the
manuscript written by Dr. McDonnell in consultation with
Dr. Vaala and with the technical assistance of University of
Pennsylvania employees Ms. Jaime Miller and Mr. Andrew
Debenham.

References

(1]

(2]

(3]

(4]

(5]

(6]

Kim JH, Desor D, Kim Y-T, Kim Y-S, Jun JS, Pyun KH, et al. Efficacy of
as1-casein hydrolysate on stress-related symptoms in women. Eur ]
Nutr 2006;61:536-41.

Lanoir D, Canini F, Messaoudi M, Lefranc-Millot C, Demagny B,
Martin S, et al. Long term effects of a bovine milk alpha-s1 casein
hydrolysate on healthy low and high stress responders. Stress
2002;5(suppl):124.

Messaoudi M, Bresson J-L, Desor D, Lefranc-Millot C, Boudier J-F,
Paquin P. Anxiolytic-like effects of the milk proteinhydrolysate
Prodiet F200 in healthy human volunteers. Abstract 4th World
Congress on Stress, Edinburg. Stress 2002;5(suppl):124.

Messaoudi M, Lefranc-Millot C, Desor D, Demagny B, Bourdon L.
Effects of a tryptic hydrolysate from bovine milk alpha(S1)-casein on
hemodynamic responses in healthy human volunteers facing
successive mental and physical stress situations. Eur ] Nutr
2005;2:128-32.

Miclo L, Perrin E, Driou A, Papadopoulos V, Boujrad N, Vanderesse R,
et al. Characterization of alpha-casozepine, a tryptic peptide from
bovine alpha(s1)-casein with benzodiazepine-like activity. FASEB ]
2001;15:1780-2.

Schroeder H, Violle N, Messaoudi M, Lefranc-Millot C, Nejdi A,
Demagny B, et al. Effects of ING-911, a tryptic hydrolysate from
bovine milk alpha-Slcasein on anxiety of Wistar male rats

[7

8

[9

[10]

[11]

[12]

[13]

[14]

[15]

measured in the conditioned defensive burying (CDB) paradigm and
the elevated plus maze test. Behav Parmacol 2003;14(S1):31.
Violle N, Messaoudi M, Lefranc-Millot C, Desor D, Nejdi A,
Demagny B, et al. Ethological comparison of the effects of a bovine
alpha(s1)-casein tryptic hydrolysate and diazepam on the behaviour
of rats in two models of anxiety. Pharmacol Biochem Behav
2006;84:517-23.

Beata C, Beaumont-Graff E, Coll V, Cordel ], Marion M, Massal N,
et al. Effect of alpha-casozepine (Zylkene) on anxiety in cats. ] Vet
Behav 2007b;2:40-6.

Beata C, Beaumont-Graff E, Diaz C, Marion M, Massal N, Marlois N,
et al. Effects of alpha-casozepine (Zylkene) versus selegiline
hydrochloride (Selgian, Anipryl) on anxiety disorders in dogs. ] Vet
Behav 2007a;2:175-83.

Bruning JL, Kintz BL. Non-parametric tests, miscellaneous tests of
significance and indexes of relationship. In: Bruning JL, Katz BL,
editors. Computational handbook of statistics. 4th ed. New York, NY:
Addison-Wesley Educational Publishers Inc; 1997. p. 283-309.
Lecouvey M, Frochot C, Miclo L, Orlewski P, Driou A, Linden G, et al.
Two dimensional H-NMR and CD structural analysis in a micellar
medium of a bovine alpha-s1 casein fragment having benzodiazepine-
like properties. Eur ] Biochem 1997;248:872-8.

Lecouvey M, Frochot C, Miclo L, Orlewski P, Marraud M, Gaillard J-L,
et al. Conformational studies of a benzodiazepine-like peptide in
SDS micelles by circular dichroim, HnMR and molecular dynamic
simulation. Lett Pept Sci 1997b;4:359-64.

McDonnell SM, Kenney RM, Meckley PE, Garcia MC. Conditioned
suppression of sexual behavior in stallions and reversal with diaz-
epam. Physiol Behav 1985;34:951-6.

McDonnell SM, Kenney RM, Meckley PE, Garcia MC. Novel envi-
ronment suppression of sexual behavior in stallions and effects of
diazepam. Physiol Behav 1986;37:503-5.

McDonnell SM, Garcia MC, Kenney RM. Pharmacological manipu-
lation of stallion sexual behavior. ] Reprod Fert Suppl 1987;35:45-9.



