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THE CORRELATION OF TRAINING TIMES, THERMOGRAPHIC
AND SERUM CHEMISTRY LEVELS TO PROVIDE EVIDENCE AS
TO THE EFFECTIVENESS OF THE
USE OF ORAL ALAVIS MSM METHYLSULFONYLMETHANE)
UPON THE MUSCULATURE OF THE RACING STANDARDBRED

Introduction: ALLAVIS MSM, given orally to the equine athlete, is taken up by every
cell as part of the organo-sulfur molecules. All of the case studies in the literature are
anecdotal yet all those in equine practice, for any period of time, have seen improvement
within those animals to which it was administered.

Methylsulfonylmethane (MSM) is a natural component within the environment. Each
molecule of MSM is one-third sulfur by weight. It contains two hydrocarbon units
attached to a unit with one sulfur and two oxygen atoms. It is found in both plants and
animals (including horses and humans). Commercially, it is an oxidation product
(enzymatic conversion) of DMSO, which is also from the natural environment. In fresh
plants it is very volatile and is lost upon drying. An example of this is fresh alfalfa is
very high in MSM but alfalfa hay is not.

When given orally to the racing standardbred, Alavis MSM serves as an organic source
of sulfur. The element sulfur has a long history of medicinal attributes. Ancient Greeks,
Mozart and Beethoven all bathed in the naturally occurring sulfur springs and reported
relief from their numerous ailments. The proven medicinal actions of sulfur (MSM) are
as follows:

4 Sulfur is needed to provide biochemical functions in the
formation of the cross-bridges/ links between the collagen
molecules. This alters the formation of scar tissue.

¢ These sulfur cross-bridges also add strength and stability to the
collagen rich tissues such as tendons, ligaments and joint
tissues.

4 MSM acts as a cholinesterase inhibitor which stops the
excessive passage of nerve impulses from one nerve cell to the
next. This reduces muscle spasm and promotes muscle
relaxation.

¢ MSM has the ability to pass through the cellular membranes of
the body.

¢ MSM has an anti-inflammatory action in that it renders the
bodies own natural anti-inflammatory hormone more effective
at lower doses. This hormone is cortisol that is produced by
the adrenal glands. It has been shown in the literature that oral
administration of MSM has allowed a reduction in swelling
with a lowered dose of administered cortisone.

¢ The administration of MSM inhibits fibroblast proliferation
which reduces the formation of scar tissue.



¢ The administration of oral MSM has been shown to be
incorporated into the amino acids methionine and cysteine.
These are essential for the synthesis of protein.

The racing standardbred is subjected to constant strain and trauma from normal training
regimes. If proper administration of ALAVIS MSM would provide analgesia and an
anti-inflammatory action, the quality of life and athletic potential for these animals would
be greatly enhanced.

Goals: Questions that will be answered.

¢ What is the ideal dosage of oral ALAVIS MSM for the 500kg animal?

¢ What will be the thermographic effect and the duration of these effects to the
standardbred following oral administration of ALAVIS MSM?

¢ Will there be an improvement in performance (i.e. racing times) within the animals
given oral ALAVIS MSM?

¢ Will there be any effect on the serum chemistries within the animals receiving oral
ALAVIS MSM?

¢ Durnng the racing season, are the animals receiving oral ALAVIS MSM less prone to
routine lameness problems?

Procedure: Thirty standardbed racehorses will be used for the study. Each will be three
or four years of age and will have the same level of training and similar exercise regimes.
All will have a history of having no intra-articular injections within the last three weeks.
All topical applications to the animal will have been withdrawn within the last three
weeks. These animals will be thermographically symmetrical within 25%.

These animals will then be divided randomly into three groups of ten animals each. The
first group will be the control group. The second group will receive 10 grams of
ALAVIS MSM orally each day through the use of a dose syringe. The third group will
receive 20 grams of ALAVIS MSM orally each day. The study will last for 12 weeks.

Each animal will be thermographed initially and then at the following intervals:

24 hours
48 hours
72 hours
96 hours
5 days

6 days

7 days

9 days
9. 11 days
10. 13 days
11. 15 days
12. Every 3 days until six weeks has passed.
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After six weeks the animals will be thermographed every five days for another six weeks.

Infrared thermography provides an image depicting the quanta of thermal radiation being
emitted from the subject. This is a measurement of surface temperature that is a
reflection of the underlying tissues. Therefore, if there is an inflammatory process
present within the underlying tissues, the thermal gradients within that anatomical area
will exhibit an increase within the measured thermal gradients.

Blood samples will be drawn initially and at weekly intervals to be submitted for serum
chemistry analysis. These samples will be tested for the following parameters:

1. Complete blood count:
+» RBC count.
+» WBC count
w Packed cell volume
*» The types of WBC’s
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2. Serum chemistry analysis:

Albumin levels — 35-50% of the serum protein
Alkaline Phosphatase levels — hepatic function
BUN - renal function

Calcium — calcium metabolism

Creatinine — renal function

Glucose — measured to monitor other diseases
Magnesuim — magnesium metabolism
Phosphorus — phosphorus metabolism

AST (Aspartate aminotransferase) (SGOT)
Serum protein — nutritive function

Total bilirubin — hepatic function

Sodium - electrolyte balance

Potassium — electrolyte balance

Chloride - electrolyte balance

GGT - renal function
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+» CK (Creatine kinase)
- % A/G ratio — albumin/globulin ration: total protein
values
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Globulin — calculated by subtracting the albumin conc.
from the total protein concentration

Lipemic index — hepatic function

Hemolytic index — a value that may affect other tests
Icteric index — hepatic function

\/
.0

L)

53

)

>
0'0

Aspartate aminotransferase (AST) is an enzyme that occurs in almost all cells within the
body. This is a new term and it is a synonym for the old term SGOT (serum glutamic
oxaloacetic transaminase). The liver and muscle cells have the highest activity of this



enzyme and its presence within the circulation is used primarily to diagnose liver and
muscle disease. In itself it is not specific for a liver disorder but is more diagnostic for
the muscle tissues.

Aspartate aminotransferase is present in the mitochondria and the cytoplasmic fluid
within the cells. The serum levels of this enzyme are increased following hard exercise
or skeletal muscle injury. Circulating concentrations of this enzyme will peak
approximately 24 hours after an inciting incident and return to normal within 7-10 days.

Creatine kinase (CK) is a very organ specific enzyme. Most serum CK activity is from a
muscular origin. The plasma half-life of this enzyme is short and will peak as early as six
hours. This enzyme will then only take 2-3 days to return to normal.

Racing and training mile records will be kept throughout the entire study.

Each week a lameness evaluation will be made including flexion tests, digital palpation
and hoof testers.

Results:
Group One: Control: There was no addition of ALAVIS MSM to the diet.

This group exhibited a wide array of thermal gradients when examined
thermographically. All had their own unique thermal pattern at the initiation of the study,
which then changed over the duration of the twelve weeks. Seven of the ten animals
within this group exhibited increases within the thermal gradients during the twelve
weeks. This increase in thermal gradients along the back correlated with an increased
amount of soreness over the musculature during palpation. The other three animals
within this group showed a decrease within the thermal gradients and improved lameness
evaluations throughout the twelve weeks.

(See data sheet entitled “Percent Change in Thermal Gradients when Compared to
the Initial Thermograph — Group One” and the following graph of this data)

Animal #4 was used as an example within this group. This animal exhibited a 78.65%
increase within the thermal gradients found along the dorsal surface of the back. This
correlated with increased muscle soreness along the right shoulder, the lumbar spine and
the apatomical area of the lumbosacral joint and sacrum. As the weeks progressed the
muscle soreness increased upon palpation.

(See the fourteen sequential thermographs taken within timed intervals during the
twelve-week period and the following data from animal #4 and the graph of these
thermographic results)

The only parameters within all of the blood work taken on these animals that showed
constant change throughout the study were those of the enzymes AST and CK. There



were some other minor changes within the blood work but these were caused by
temporary conditions of dehydration, slight anemia and electrolyte imbalances but these
were not at all consistent within the samples taken.

In eight out of the ten animals within this group, there was an increase within the AST
levels throughout the twelve weeks. Only animal #2 and #9 revealed a decrease in this
enzyme level during this twelve week time period. This increase in the AST levels was
significant in that it was evidence to the presence of the inflammatory conditions within
the muscle tissues.

(See the data table entitled “Aspartate Aminotransferase Levels within Group One”
and the following graph of this data)

Animals #2 and #7 were the only animals out of the control group that displayed a
decrease within the CK levels. All of the other animals within this group showed a large
increase within the enzymatic CK levels. This specific muscle enzyme present in the
circulating system is a result of the inflammatory reactions within the musculature of the
entire body.

(See the data table entitled “Creatine Kinase Levels within Group One” and the
following graph of this data)

Correlated to the data collected both thermographically and through the blood work, the
training times of the control group one were as expected. Only four out of the ten
animals experienced a drop in their training times. These were animals #2, #7, #8 and #9.
All of the other animals within this group experienced an increase within their training
times with one having an increase of 10.2 seconds.

(See the data table entitled “Training Times For Group One”)
Group Two: This group received ten grams of ALAVIS MSM orally each day

Thermographically, there was a decrease within the thermal gradients in all ten of the
animals within this group. The average decrease within the thermal gradients of this
group was 73.45%. Unique to this group is the observation that the decreases within the
thermal gradients did not start to occur until the third and fourth week of the study. After
the fourth week, the deceases occurred rapidly.

(See the data chart entitled “Percent Change in Thermal Gradients when Compared
to the Initial Thermograph — Group Two” and the following graph of the data)

The lameness exams that were performed at timed intervals correlated with this data.

The first few weeks of the study revealed little change in the palpation of the musculature
along the animal’s shoulders, lumbar spine, and the anatomical areas surrounding the
lumbosacral joint and sacrum. Some animals such as animal #8 even revealed an
increased soreness, when compared to the initial exam, for the first two weeks. After



three or four weeks had passed, the soreness that was evident upon palpation started to
dissipate.

There are twenty-one sequential thermographs that were taken at timed intervals
throughout the twelve-week study of each animal. Animal #9 exhibits the thermograph
evidence that is seen within this group. Initially, there is an increase within the thermal
gradients that lasts for almost two weeks. Then a drastic change occurs whereas the
thermal gradients begin to decrease at a rapid rate. When compared to the initial
thermograph, there is a reduction within the thermal gradients of 94.85%. This animal,
which was sore over the lumbar areas, and the left shoulder, was almost completely pain
free after the twelve-week administration of ALAVIS MSM.

(See the twenty-one sequential thermographs taken of animal #9 at timed intervals,
the data chart entitled “Percent Change in Thermal Gradients when Compared to
the Initial Thermograph — Animal #9 — Group Two” and the following graph)

All ten animals exhibited a decrease in AST levels throughout the entire twelve-week
duration of the study. These decreases were more prominent after the animals had been
receiving Alavis MSM orally for four to six weeks. The less dramatic decreases are due
to the clearance time of 7-10 days for this enzyme.

(See data table entitled ‘“Aspartate Aminotransferase Levels Within Group Two”
and the following graph)

Animal #9 exhibits an initial increase in AST levels before they start to decline around
week five. The AST levels of animal #9 are quite high at first and almost make it into
normal range by week twelve.

Creatine kinase levels peak within 24 hours of an inflammatory incident and only take 2-
3 days to return too normal. This is an important fact to remember when examining the
data from these levels within group two. These levels change very rapidly in response to
hard training or a particularly strenuous race. Within this group, however, all ten animals
depicted a decrease within these muscle enzyme levels. Seven of the ten animals started
this study with higher than normal CK levels and all ten animals finished within normal

ranges.

Animal #9 exhibited the biggest drop in CK levels within this group. This animal started
the study with a level of 640 U/L and finished with a level of 187 U/L. The normal range
for this enzyme in the equine is 60-330 U/L.

(See data table entitled “Creatine Kinase Levels Within Group Two” and the
following graph) :

The training times correlated with the thermographic, AST and CK levels. The training
times for this group did not start to fall until the fourth through the sixth week. The



training times of all ten of these animals fell during this twelve week period an
average of 2.09 seconds!

(See data table entitled “Training Times for Group Two™)

Group Three: This group of ten animals received twenty grams of ALAVIS MSM orally
each day.

There was a dramatic and almost immediate response thermographically in each of the
ten animals within this group. Within 96 hours all but two of the animals were showing a
decrease within the thermal gradients over their musculature. After six days, only one of
the group was not showing a decrease within the thermal gradients and this one (animal
#4) responded by day thirteen. All ten of the animals decreased within their thermal
gradients over 56% with one (animal #6) reaching a 95.00% reduction.

(See data table entitled “Percent Change in Thermal Gradients When Compared to
the Initial Thermegraph — Group Three” and the following graph)

The data table containing the decrease in thermal gradients for animal #6 depicts the
rapid onset within this group. After 48 hours the thermal gradients have reduced 10%
and within six days they have been reduced to 58.06% of their initial Jevels. Palpation of
this animal revealed pain relief along the lumbar spine within five days after the
administration of ALAVIS MSM.

(See the twenty-one sequential thermographs taken at timed intervals of animal #6,
the data table entitled “Percent Change in Thermal Gradients when Compared to
the Initial Thermograph — Animal #6 — Group Three” and the following graph)

The AST levels within group three gradually decreased in all ten animals within this
group. The reduction in eight of the ten was within a seven-day period of time. The
other two animals started to reduce by week three. These values correlated with the rapid
onset of thermal gradient reduction.

(See data table entitled “Aspartate Animotransferase Levels Within Group Three”
and the following graph)

The CK results were remarkable in that all ten animals experienced a reduction in CK
levels within the first seven days of the study. These all continued to decline at a rapid
rate with all but one animal finishing the study within the normal parameters for this
enzyme. The #3 animal had a level of 341 U/L whereas 330 U/L is within normal limits.
The rapid rate of decent is due to the rapid clearing time of this enzyme from the
circulation.

(See data table entitled “Creatine Kinase Levels Within Group Three” and the
following graph)



Group three averaged a decrease in training times of 2.62 seconds! This drop in
training time correlates the thermographic and serologic evidence. As the season
progresses, the animals do become more physically fit, however some become sore or
lame and this reduction in training time is truly remarkable since all ten animals

decreased in time.

(See data table entitled “Training Times for Group Three”’)

Conclusions:

There are numerous conclusions that can be drawn from this study and the study in itself
creates new questions that require answers and further investigation.

>

The dosage of 20 grams of ALAVIS MSM orally per day has a more
rapid effect upon the horse than the administration of a 10-gram dose
orally.

Results were seen in just a few days at the 20-gram level vs. the three
to six weeks required for the 10-gram dose to show results.

To maintain a maintenance level for the equine, the 10-gram dose was
sufficient after a period of time of six weeks.

This study revealed that an initial dose of 20 grams or more for six
weeks provided immediate results and these results could be
maintained at the 10 gram level after this initial time period.

The administration of ALAVIS MSM orally has an anti-inflammatory
action as evidenced by the reduction within the thermal gradients of
both groups two and three.

The administration of ALAVIS MSM orally has an analgesic effect
upon the muscle tissues. The onset of this is very rapid with the
admunistration of 20 grams orally for at least four weeks.

There is an improvement in performance with animals that receive
ALAVIS MSM orally. This is due to the analgesic and anti-
inflammatory properties of the ALAVIS MSM.

There were no side effects after the administration of ALAVIS MSM.
The blood work performed upon these animals each week showed no
variation within any of the parameters that would indicate anemia,
electrolyte imbalances, liver disorders, kidney problems, bowel
disorders or any allergic reactions.

There seemed to be an increase in hoof growth but this was not
measured. This was discovered through casual observation and was
more prevalent in the group receiving 20 grams orally per day.
Casual observation revealed an improved hair coat within the group
receiving 20 grams per day orally.

Those animals in group three recovered from exercise faster and
manifested a better appetite than those within the other groups.



> Since there were no side effects and only positive results from the
administration of ALAVIS MSM, one can only imagine what even
higher doses would accomplish.

Summary:

This study proves that there is a great benefit to the equine athlete when ALAVIS MSM
is administered orally. The animals in the control group did not compare athletically to
those two groups that received ALAVIS MSM. The thermographic evidence, the serum
chemistry analysis and training times all correlated in the proof that ALAVIS MSM is an
effective natural analgesic and anti-inflammatory substance that provides a great benefit
not only to the equine athlete but also to all of the equine species that receive it.
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GROUP ONE:
CONTROL

SEQUENTIAL THERMOGRAPHIC EVIDENCE OF
ANIMAL NUMBER FOUR, THE ENTIRE GROUP; AST
AND CK LEVELS FOR ANIMAL NUMBER FOUR AND

THE ENTIRE GROUP; TRAINING TIMES
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TRAINING TIMES
GROUP ONE

This group of ten horses did not receive any Alavis MSM throughout the
study. The training times had a reciprocal relationship with the thermal
gradients, AST and CK levels. This group did not exhibit any pattern of
improvement. Several animals (5) actually increased their training times.
The reason for this is the wear and tear soreness that every athlete
experiences.
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GROUP TWO:
TEN GRAMS OF ALAVIS MSM ORALLY
PER DAY

SEQUENTIAL THERMOGRAPHIC EVIDENCE OF
ANIMAL NUMBER NINE, THE ENTIRE GROUP; AST
AND CK LEVELS FOR ANIMAL NUMBER NINE AND THE
ENTIRE GROUP; TRAINING TIMES
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TRAINING TIMES
GROUP TWO

The training times within group two didn’t start to fall until the fourth
through the sixth week after the administration of Alavis MSM. This group
received ten grams orally each day. After the sixth week, the improvement
in training times was dramatic. These findings correlated with the changes
within the thermal gradients of this group and the AST and CK levels. This
group improved their training times by an average of 2.09 seconds over the
twelve week period.
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GROUP THREE:
TWENTY GRAMS OF ALAVIS MSM
ORALLY PER DAY

SEQUENTIAL THERMOGRAPHIC EVIDENCE OF
ANIMAL NUMBER SIX, THE ENTIRE GROUP; AST AND
CK LEVELS FOR ANIMAL NUMBER SIX AND THE EN-

TIRE GROUP; TRAINING TIMES
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TRAINING TIMES
GROUP THREE

The training times within group three started to fall within the first two
weeks after the administration of Alavis MSM. This is the group that
received twenty grams orally each day. As the animal progresses through
the racing season and becomes more physically fit, some drop in time is
expected but a drop of 2.62 seconds is remarkable. The animals that
changed the least on the thermal gradients and had the best AST and CK
levels also trained the best. This was to be expected. Those animals that
had the greatest decrease within the thermal gradients, AST and CK levels
exhibited the most improvement in training times.
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