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Abstract

Evaluation of the effect of a 3-month oral GS/CS supplement on the locomotor pattern 
of a veteran horse population.

 J.J. l’Ami, M.H. Higler, H. Brommer, J.C. de Grauw,  P.R. van Weeren, and W. Back*1, 2  1Faculty of Veterinary Medicine, Utrecht University, Utrecht, The Netherlands. 2Faculty of Veterinary Medicine, Ghent University, Merelbeke, Belgium.
Introduction: In vitro studies more and more indicate that glucosamine (GS) in combination with chondroitin (CS) may show anti-inflammatory capacities possibly due to interference with the COX-2 pathway. Clinical in vivo studies, however, are limited and comprise only anecdotal, practical, field studies measuring overground locomotion using a home-video system, which shows the need for randomized, controlled, double-blinded studies.

Materials and methods: A group of 12 geriatric horses and ponies (mean ± SD: 31 +/- 4 years) received 3 months oral supplementation (GS, CS, MSM, Group A, n=12), while 12 other equids served as control group (Group B). Clinical data were collected overground, while their locomotor performance was objectively measured (Proreflex®) at their own preferable, standard speed on a treadmill at walk and trot (n>5 strides) before and after 3 months of supplement or placebo.
Besides the kinematic evaluation, the horses were also scored for their clinical performance on the straight line and the soft and hard circle, at walk and trot, together with a score for the degree of distension  of several joints ( carpus, tarsus, pastern and coiffin joint).
There has also been a biochemical aspect with this research, by taking bloodsamples to evaluate the concentration of the supplement and the amount of biomarkers in time.
Results: There was no significant difference in stride duration between group A and B at walk and at trot. Knee ROM was significantly reduced in group A (p<0.05), but not in group B. Tarsal ROM was significantly reduced with time in both groups (p<0.05), but more in group A than in group B (p<0.10). Fore fetlock maximal extension was significantly increased in both groups (p<0.05), but more in group A than in group B, while fore fetlock maximal flexion after maximal extension was significantly increased in group A (p<0.05), but not in group B; significant differences between A and B were found only at the walk.
The clinical evaluation showed small differences within the locomotor performance, negative differences as well as positive differences, but their seems to be no significant change.

Evaluation of the bloodsamples is still in process.
Conclusion: This study focussed on the effect of an oral supplement at walk and trot on knee and tarsal ROM for locomotor efficacy and fetlock extension for suppleness in a group of older horses and ponies. The group of horses and ponies that received the supplement needed less knee and tarsal ROM and showed more fetlock extension to walk with the same stride duration. Thus, veteran horses and ponies change their locomotion pattern after a 3-month oral glucosamine/chondroitin supplement
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Introduction
Joint problems tend to be an important health risk to horses, resulting in lameness. The process of repair become less efficient with aging. Therefore, especially elderly horses which are being trained, suffer joint problems. Because of the minimum effect of surgery and the risk of long-term medication of more degradation of the cartilage matrix, it is necessary  to be able to work preventive. Research to a non-invasive way of therapy  is therefore essential. 

In cases of degenerative diseases of joints, the reduction of glycosaminoglycans (GAG) in cartilage  is the most important change.

In vitro research(Chan et al. 2005, 2006)  has shown that glucosamine hydrochloride (GHCL) improves the production of GAG. Chondroitin sulphate (CS) slows down the degeneration of cartilage. Both the effects would create a more healthy and more flexible joint. Besides these effects on degenerative processes, both the products are thought to have an anti-inflammatory effect by inhibition of COX-2. Pain and inflammation as a result of the degeneration within a joint, should become less severe. 
Clinical in vivo studies are limited and comprise for example a double blind studies in lame ridden horses (Clayton et al. 2002) and a studie in overground moving veteran horses using a home-video system only (Forsyth et al. 2006). Results appear to show an improvement in gait, but a direct objective link between the food supplement and an improvement in locomotor pattern is missing. Meulyzer et al. (2008) proved that oral supplementation with GS glucosamine appears at higher levels in synovial cavities than when GHCL is supplied
Considering the fact that there has be done not quiet a lot of in vivo research to the effects of GHCl and CS, especially in elderly horses and because of the discrepancy of early reports, the veterinary world is in need of a research with (geriatric) horses to look at the earlier mentioned effects of supplements with both the ingredients (glucosamine sulphate in stead of hydrochloride). The expectation will be, with the elderly horses and their stiff gait, that the effects will be more obvious  in relation to lame horses.
There are more interests with this research,  veterinary as well as humane. Trade creditors with joint supplements are in need of a scientific evidence of the action of their products. 

Scientific groups are looking for evidence for the effectiveness of some therapies on damage to critical tissues like cartilage and tendons.

Cooperation between these two groups, the economic life and the scientific world, could make the trade and industry more aware of the importance of the health of horses and on the other hand make more research possible. 

The hypothesis of this study was that a joint supplement will show an improvement in gait, especially in older equids, which should be objectively determined using kinematic gait analysis tools. Thus, the clinical efficacy was tested in a randomized, controlled, double-blinded study to evaluate the claimed beneficial effect of joint nutraceuticals on locomotor characteristics of geriatric horses and ponies.
Materials & Methods
Selection criteria
The criteria for selection of animals for this research was that there had to be no lameness on the straight line but the horses (mean +/- SD 31+/- years) did have to perform a stiff locomotion pattern, which is the case with most of the geriatric horses.

Supplementation
By means of a clinical score, which will be explained later, there was made a selection of 28 horses who were able tot join the investigation.

The 28 horses which would participate in this research, were first weighed on a transportable weighhouse in order to be able to estimate the right dose of supplement needed for each individual. De dose of the supplement was 100 ml / kg bodyweight and the contents was 7500mg Glucosamine sulphate, 2000mg Chondrotinesulphate and 2500 mg MSM in 100ml. 

In order to make a randomised division for the supplement and placebo treatment, we estimated the height at the withers for each horse. We then divided the horses into subgroups and ended up with 3 groups, based on their height at the withers. The horses in these groups get a randomised number and these numbers were matched with a 1 or a 2. The even numbers would be a 2 and the odd numbers a 1. Either the A or the B group served as a control group for the other group.

The horses were not pair-matched because of the risk of ending up with to little participants. With geriatric horses, it is likely that one of them will not make the end of the trial, because of problems happening with aging. When the horses with 1 and 2 would form a match and one of them deceases, the other horse of the match has no value to the research anymore. Because of this, pair-matching  is a risk for the statistic value of this research.
The supplement and the placebo were sent to us by the sponsor in bottles with a A or B written on it, unknown to us if the supplement was A or B. In this way, we made it a double-blind research.

The group of horses with a 1 would get the A bottle and the group with 2 would get the B bottle. Through this manner we would start the supplementation with 14 horses with the A  liquid and 14 horses with the B liquid, each liquid in a dose according to the weight of the individual.  Because of clinical and practical problems, which will be explained below, 2 horses were excluded from the research, through which the trial group comprised 26 horses divided in a A and a B group at the onset of supplementation.
The liquids were given to the horses at the end of the day, together with a little bit of the food they were used to get. Each horse had his own feed bowl with his name written on it. The A horses got blue bowls and the B horses silver bowls.

The dose was measured with a 50 cc seringe and each liquid had his own seringe, so that there was no mixing of the liquids possible.

The supplement was supposed to give to the animals for at least 3 months, according to the manufacturer. These horses received to supplement or placebo for 4 months, because biochemical aspects of this studie (see below). After 3 months of supplementation, there was the first re-evaluation of the locomotion of the horses, by means of a clinical score.
Clinical approach
Following the selection criteria we started with 41 possible equine participants for these research. These horses were scored for their performance on the straight line, the hard and soft circle and their condition as regards to the health of their joints. Therefore we scored the degree of distension of the carpus, tarsus, pastern and coiffin joints.
In summary, the horses were evaluated for the following aspects:

· Performance on the straight line, soft and hard circle at walk and trot.

Score: 
o = no lameness


1 = no lameness at walk, some lameness at trot


2 = some lameness at walk and trot


3 = obvious lameness at walk, severe lameness at trot


4 = severe lameness at walk


5 = severe pain with a nonweight-bearing type of lameness

· Stride duration

Score:
0 = expected duration


1 = shortened stride


2 = severe shortened stride

· Degree of extension of the fetlock

Score: 
0 = good


1 = poor


2 = marginal

· Distension of the carpus, tarsus, pastern- and coiffin joint

Score: 
0 = no distension


1 = slightly  distension


2 = average distension


3 = severe distension

· Passive mobility of the fetlock, carpus and tarsus

Score:  
0 = normal flexible

1 = reduced flexible

2 = obvious reduced flexible

· Degree of pain while flexing the fetlock
Score:  
0 = no pain-reaction


1 = some pain-reaction


2 = severe pain-reaction

· Flexion tests of the phalanges of the forelimb (fetlock, pastern, coffin joints), carpus, phalanges of the hindlimb (fetlock, pastern and coiffin joints) and the tarsus.

Score: 
0 = negative


1 = disputable reaction

2 = some positive reaction ( more than one step of lameness)


3 = obvious positive reaction


4 = nonweight-bearing type of lameness


A = not painful


B = a little painful


C = severe painful  
The scores were listed for each animal, together with other reports of the animal concerning the locomotor pattern, like reports of signs of laminitis or ataxia. 
The performances were also taped with a home-video system.

After this clinical locomotion evaluation, we ended up with a group of 28 horses for the research. These horses were checked for their clinical status (respiration, circulation, temperature, digestion) and were found clinical healthy for these aspects. We also took blood from these horses  for an evaluation of the following values:
· RBC

· WBC

· Ht

· Liver

· Kidney

· Total Protein and spectrum

· Glucose

· Na

· K

· Cl

· Ca

The tests shown no signs of health problems, except for one horse with a leucocytose. Clinically, some other horses shown signs of Equine Cushing’s Disease, like a curly coat and polyuria. Both cases seemed to be no contraindication for supplementation, although differences in metabolism cannot be excluded. 
Concerning the clinical evaluation pre- and post-nutraceutical we have tried to keep the sequence of evaluated equids the same, to avoid influences by time of the day on their locomotor pattern. We have also tried to keep the quantity of physical exercise before the clinical evaluation both times the same. Nevertheless, practical circumstances, like less horses for the research at the second time of clinical evaluation, made it impossible to have no differences, but we found these differences of no concern with regards the locomotion pattern.
After 3 months of oral supplementation, the horses were once again clinical evaluated for their locomotor pattern.

Kinematic approach
To make a objectively measuring of imaginable beneficial effects of the supplement possible, we used kinematic gait analysis tools. The data were collected overground on a treadmill, while the locomotor performance was measured using Proreflex ®.
To avoid influence on their performance because they would be ignorant of the treadmill, we trained the horses at least 3 times before they were actually measured. During this training, one of the 28 horses appears to have developed laminitis and was therefore excluded of the trials. Another horse could not get used to the treadmill and was therefore excluded before he would become dangerous to himself and the helpers.

Training was done with the help of 3 man; 2 of them were leading the horse while the third man served the treadmill. Each horse was trained and measured at his own, comfortable standard speed at walk and trot (n>5 strides), which was estimated during the training.
The sequence of the horses that were being trained stayed the same at both the measure moments,  as good as possible In this manner we could exclude big influences of the time of the day on the stiffness of the locomotion of the horses.

Influences of physical exercise before the measurements have also been taken into account. Therefore, the whole group stayed inside during the days of measurements. 

Measurements were obtained using markers on standard places on the body which corresponded to several joints. The spherical retroreflective markers were glued to the skin, after shaving of the haircoat on these areas. 
The following locations were used:

Fore (right)
· Lateral surface of the hoof wall

· the lateral surface of the distal portion of the metacarpal condyle (fetlock joint)

· lateral malleolus of the distal portion of the radius (carpal joint)

· distal attachment of the lateral collateral ligament on the lateral aspect of the proximal portion of the radius (elbow joint)

· tuberculum major proximal humerus (shoulder joint)

· proximale spina scapula 

Hind (right)
· lateral surface of the hoofwall

· lateral surface of the distal portion of the metatarsal condyle (fetlock joint)
· lateral malleolus of the distal portion of the tibia (tarsal joint)

· distal attachment of the lateral collateral ligament on the lateral aspect of the proximal portion of the tibia (stifle joint)

· trochanter major proximal femur (hip joint)

· tuber coxae

The treadmill was placed in a remote hall, where the animals would not be disturbed while measured. The position of the camera’s of the Proreflex ® was determined by the field of view, in order that the markers on the horse were clearly visible for the camera’s with minimum disturbance. 

Measurements were done at walk, trot and standstill. The measurements had to be comprised at least 5 good strides, that means that there must not be any disturbance for example by coughing, stumbling, acceleration, deceleration or missing markers.
The data received from the Proreflex ® cameras were converted into graphics by the computer program Qualisys ®. The graphics show the locomotion pattern at 3 axes, namely the X-, Y- and Z- axe.

 The performance on the treadmill has also been taped with a home-video system, connected to Qualisys ®.

After 4 months of supplementation, the horses were again trained for at least 3 times on the treadmill before the measurements.

Once again, the horses stayed inside during the days of measuring.

The time between clinical scoring and kinematic measurement was the first time as well as the second time 1 month. Therefore, influences of physical exercise during the clinical tests could not have any influence on the locomotor pattern during the kinematic test.

All the horses got at least 6 days of rest after training, before measuring.

We started the kinematic measurements with 26 horses, divided in 2 subgroupes A and B. At the time of the second measurement we had lost one of the horses because of chronic respiration problems. At the end of the second kinematic measurement we decided that one of the 25 horses did not get used to the treadmill, despite of the training. The stress caused by the treadmill had a negative influence on the locomotor pattern of this horse. Therefore we decided to exclude this horse for the trot analyses for the complete research. At walk, she did perform well enough to stay in the research.

Because of these events, we ended up with 24 horses with a complete clinical and kinematic data collection.

Biochemical approach 
In order to be able to say something about the turnover of bone- and cartilage tissue in each horse, there has been taken blood samples at several moments during the study, every time at the same moment of the day, namely between 09.00 and 11.00 am, without fasting the horses prior to the sampling. 
An improvement in the locomotion pattern of the horses, by meaning of less stiffness, could be due to any part of the whole bone- and muscle structure in the body. It is likely that such an improvement is caused by a systemic effect, because of the fact that the supplement is given per os and therefore will reach all the joints by circulation.
It is not possible to measure pain mediators in the blood. Therefore, an improvement in locomotion cannot be linked to pain relief when using blood samples only. A combination of good results with kinematics and blood samples would indeed provide stronger evidence of the positive effect of a supplement.

In this research, we used the blood samples for measuring the effect of exercise and supplement on bone- and cartilage markers and to try to demonstrate a concentration of the supplement in the blood. We used serum blood for the bone- and cartilage markers and heparine blood for the concentration of glucosamine sulphate and chondroïtine sulphate.  Every sample was taken at the same time of the day (between 09.00-11.00 am) because of the circadian rhythm of the turnover of bone tissue. The protocol for blood sampling was the following:
· Sample 1 = Start value for the bone- and cartilage tissue markers and the concentration of GS/CS, before training and kinematic measurements

This sample has also been used for a health check of the horses. 
· Sample 2 = Baseline for the study of the effect of the treatment, after the training and first kinematic measurements and before the start of the supplementation

This sample was taken 1 daf after the kinematic measurement, in the same sequence as the measurements itself.

Sample 2 in comparison with sample 1 reveals the possible effect of the exercise on the treadmill with geriatric horses on the bone- and cartilage markers.
· Sample 3 =  4 weeks after the start of supplementation 

· Sample 4 =  8 weeks after the start of supplementation

· Sample 5 = 12 weeks after the start of supplementation. This moment of sampling happened after the last supplementation and before the first training on the treadmill

· Sample 6 =  After training and kinematic measurements. Every sample was taken 1 day after the kinematic measurements on th treadmill. 

Sample 6 in comparison with sample 2 shows the possible effect of the treatment.
· Sample 7 =  3 weeks after the last supplementation
After sampling, within 3 hours blood was separated by means of a centrifuge and the serum for the bone- and cartilage tissue markers en the plasma for the GS/CS concentration were freezed by -80 celcius.
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Results
We have collected clinical, kinemetic and biochemical data of 24 horses. 12 Horses were supplemented with liquid A and 12 horses with liquid B. After 3 months of supplementation, the second round of clinical scores took place and after 4 months of supplementation the second round of kinematic measurements took place. Supplementation continued until after the sixth bloodsample.
Clinical approach
For a lot of individuals there were changes in their clinical locomotion pattern after the supplementation. There were positive as well as negative differences for each individual.
The results are outlined in the table below.

	
	% changes after supplementation
	%positive changes
	% negative changes
	%A      

of positive changes
	%A 

of negative changes

	Stride duration
	18,5
	3,7
	14,8
	100
	25

	Fetlock extension LF
	22,2
	7,4
	14,8
	50
	25

	Fetlock extension RF
	22,2
	7,4
	`

14,8
	50
	25

	Fetlock extension LH
	37.0
	11,1
	25,9
	33,3
	57,1

	Fetlock extension RH
	37,0
	14,8
	22,2
	25
	66,6

	Straight Line LF
	22,2
	7,4
	14,8
	100
	50

	Straight Line RF
	25,9
	7,4
	14,8
	100
	40

	Straight Line LH
	11,1
	7,4
	3,7
	100
	0

	Straight Line
RH
	11,1
	7,4
	3,7
	100
	0

	Soft circle to the left LF
	44,4
	14,8
	29,6
	50
	62,5

	Soft circle to the left RF
	37,0
	14,8
	22,2
	50
	33,3

	Soft circle to the left LH
	25,9
	14,8
	11,1
	50
	33,3

	
	% changes after supplementation
	%positive changes
	%negative changes
	%A
of positive changes
	%A
of negative changes

	Soft circle to the left RH
	33,3
	25,9
	7,4
	33,3
	50

	Soft circle to the right LF
	33,3
	14,8
	18,5
	50
	60

	Soft circle to the right RF
	40,7
	18,5
	22,2
	40
	50

	Soft circle to the right LH
	22,2
	11,1
	11,1
	33,3
	33,3

	Soft circle to the right RH
	37,0
	25,9
	11,1
	57,1
	33,3

	Hard circle to the left LF
	29,6
	14,8
	14,8
	75
	75

	Hard circle to the left RF
	14,8
	0
	14,8
	-
	25

	Hard circle to the left LH
	3,7
	0
	3,7
	-
	0

	Hard circle to the left RH
	11,1
	7,4
	3,7
	50
	0

	Hard circle to the right LF
	11,1
	0
	11,1
	-
	66,6

	Hard circle to the right RF
	44,4
	14,8
	29,6
	75
	12,5

	Hard circle to the right LH
	3,7
	0
	3,7
	-
	0

	Hard circle to the right RH
	7,4
	3,7
	3,7
	0
	0

	Coiffin joint
Distension LF
	22,2
	0
	22,2
	-
	66,6

	Coiffin joint

Distension RF
	22,2
	3,7
	18,5
	0
	100

	Pastern joint
Distension LF
	25,9
	18,5
	7,4
	40
	50

	Pastern joint

Distension RF
	37,0
	22,2
	14,8
	66,6
	75

	Pastern joint

Distension LH
	51,6
	29,6
	22,2
	62,5
	66,6

	Pastern joint

Distension RH
	44,4
	29,6
	14,8
	62,5
	0

	Carpus
Distension Left
	0
	0
	0
	-
	-

	Carpus

Distension Right
	0
	0
	0
	-
	-

	Tarsus
Distension Left
	33,3
	`
11,1
	22,2
	100
	66,6

	Tarsus 
Distension Right
	29,6
	14,8
	14,8
	100
	100

	Passive mobility fetlock LF
	18,5
	0
	18,5
	-
	60

	Sensitivity

Fetlock LF
	7,4
	7,4
	0
	100
	-

	
	
	
	
	
	

	
	
	
	
	
	

	
	% changes after supplementation
	%positive

changes
	%negative

changes
	%A
of positive changes
	%A 

of negative changes

	Passive mobility fetlock RF
	14,8
	3,7
	11,1
	0
	100

	Sensitivity fetlock RF
	18,5
	14,8
	3,7
	50
	100

	Passive mobility fetlock LH
	0
	0
	0
	-
	-

	Sensitivity
Fetlock LH
	7,4
	7,4
	0
	100
	-

	Passive mobility fetlock RH
	3,7
	0
	3,7
	-
	100

	Sensitivity fetlock RH
	14,8
	11,1
	3,7
	33,3
	100

	Passive mobility carpus left
	25,9
	3,7
	22,2
	0
	83,3

	Sensitivity carpus left
	3,7
	0
	3,7
	-
	0

	Passive mobility carpus right
	11,1
	0
	11,1
	-
	66,6

	Sensitivity carpus right
	11,1
	0
	11,1
	-
	33,3

	Passive mobility tarsus left
	11,1
	0
	11,1
	-
	66,6

	Sensitivity tarsus left
	7,4
	0
	7,4
	-
	50

	Passive mobility tarsus right
	18,5
	0
	18,5
	-
	80

	Sensitivity tarsus right
	11,1
	3,7
	7,4
	100
	33,3

	Flexion test
Phalanges LF
	29,6
	7,4
	22,2
	50
	66,6

	Sensitivity flexion test phalanges LF
	7,4
	3,7
	3,7
	0
	100

	Flexion test

Phalanges RF
	40,7
	14,8
	25,9
	75
	85,7

	Sensitivity Flexion test

Phalanges RF
	11,1
	7,4
	3,7
	50
	100

	Flexion test

Phalanges LH
	40,7
	22,2
	18,5
	33,3
	40

	Sensitivity Flexion test

Phalanges LH
	14,8
	11,1
	3,7
	66,6
	100

	Flexion test

Phalanges RH
	40,7
	22,2
	18,5
	50
	80

	Sensitivity Flexion test

Phalanges RH
	14,8
	7,4
	7,4
	50
	50

	
	% changes after supplementation
	%positive
changes
	%negative
changes
	%A 
of positive changes
	%A 

of negative changes

	Flexion test

Carpus left
	25,9
	11,1
	14,8
	33,3
	50

	Sensitivity Flexion test

Carpus left
	7,4
	0
	7,4
	-
	50

	Flexion test

Carpus right
	7,4
	3,7
	3,7
	0
	0

	Sensitivity Flexion test

Carpus right
	11,1


	0
	11,1
	-
	33,3

	Flexion test

Tarsus left
	29,6
	11,1
	18,5
	0
	80

	Sensitivity Flexion test

Tarsus left
	25,9
	14,8
	11,1
	25
	66,6

	Flexion test

Tarsus right
	40,7
	25,9
	14,8
	14,2
	50

	Sensitivity Flexion test

Tarsus right
	22,2
	7,4
	`
14,8
	0
	50


Kinematic approach
There was no significant difference in stride duration between group A and B at walk and trot. The Range of Motion (ROM) of the knee was significant  (p<0.05) reduced in group A (-1.2°) and the tarsal ROM was significantly (p<0.05) reduced with time in both groups, but more in group A (-3.3°) than in group B (-o.8°). A reduced ROM means that it is easier for the horse to bring his limb forward.

Fore fetlock maximal extension was significantly (p<0.05) increased in both groups, but more in group A (+ 3.8°) than in group B (+ 1°).
Fore fetlock maximal flexion after maximal extension was significantly (p < 0.05) increased in group A (+4.5°). The significantly differences were only found at walk.
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Hoek van de tarsus in stap voor (L) en na (R) interventie

Aantal graden uitgezet tegen het % van de pas
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Hoek van fetlock hindlimb in stap voor (L) en na (R) interventie

Aantal graden uitgezet tegen het % van de pas
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[image: image10.emf]Forelimb Walk  Walk  B/A A/B

Before A After Before B After

Stride duration 1,024 1,026 1,041 1,046 0,703 0,863

Shoulder

Min 116,189 115,844 117,034 115,264 0,082 0,232

Max 127,204 127,052 127,436 125,083 0,089 0,132

ROM 11,015 11,209 10,402 9,819 0,537 0,225

Elbow

Min 107,323 107,683 108,138 106,553 0,388 0,176

Max 156,419 155,823 160,409 158,289 0,034 0,219

ROM 49,096 48,140 52,271 51,736 0,068 0,594

Carpus

Min 126,359 125,097 124,171 121,334 0,018 0,336

Max 174,697 174,301 173,963 173,736 0,229 0,740

ROM 48,338 49,204 49,792 52,402 0,044 0,294

Fetlock

Min 135,216 135,462 134,619 134,903 0,718 0,979

Max 172,655 174,615 172,932 173,200 0,014 0,055

ROM 37,439 39,153 38,313 38,296 0,320 0,311


[image: image11.emf]Hindlimb Walk  Walk  B/A A/B

Before A After Before B After

Stride duration 1,024 1,026 1,041 1,046 0,703 0,863

Trochanter

Min 92,590 91,029 92,197 89,770 0,019 0,589

Max 115,967 113,931 116,756 113,949 0,012 0,666

ROM 23,376 22,902 24,560 24,179 0,262 0,901

Knee

Min 121,884 122,038 118,821 119,063 0,819 0,959

Max 160,826 159,778 156,872 158,052 0,942 0,221

ROM 38,943 37,740 38,052 38,990 0,707 0,006

Tarsus

Min 118,645 122,866 118,730 120,838 0,001 0,215
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Min 135,777 137,201 134,478 135,450 0,246 0,824
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Max 154,574 154,189 157,623 155,474 0,066 0,193
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[image: image8.emf]Hindlimb     Walk          Walk       B/A  A/B   Fetlock  Before  A  After   Before  B  After                  Begin   174,37   175,10   175,11   174,91   0,507  0,248   Load   24,06   29,41   27,67   29,12   0,013  0,136   Mid  150,31   145,69   147,44   145,79   0,005  0,159   Unload  22,67   27,84   26,09   26,25   0,047  0,061   End  172,98   173,53   173,53   172,03   0,318  0,038    


Biochemical approach
The analyses of the bloodsamples is still going on in the institute in Canada. The results for now show no significant differences in the concentration of GS/CS in the plasma between the A group and the B group. There might be a difference in time.
The code of the manufacturer of the A and B liquids about which liquid is the actual supplement, was kept secret until all the calculations with the data of the 24 horses were complete.
Discussion
The objective of this study was to see if a 3 month oral supplementation with glucosamine sulphate, chondroïtine sulphate ad MSM had a positive influence on the locomotor pattern of geriatric horses and ponies.
To be able to make any conclusion about this treatment, it is important to determine a score with which you can identify a baseline locomotor pattern which corresponds to stiffness. We made such a standard score by clinical evaluation of the equids.

It is also important to exclude as many as possible influences on the locomotion, other than de supplement. The most important influence could be physical exercise. Therefore, the horses stayed inside during the measurements and were measured each time at the same moment of the day, as good as possible.

Influences of the clinical investigation or the training on the treadmill were minimised or at least comparative between pre- en postnutraceutical, by providing a standard period of rest to the horses.

Another point of possible influence is the outside temperature. The kinematic measurements were done in a hall, but even than we could not avoid differences of 10° Celsius between the first and the second measurements. One could imagine a positive influence on the stiffness of the horses when outside temperature is higher. Once again, these differences in temperature were the same for both groups.
As far as the blood samples are concerned, we did not find a significant differences in concentration of GS/CS in the plasma between group A and group B. A point of interest with these measurements is the fact that de horses and ponies were not fasted before blood sampling, because of practical reasons. From the human medicine, we know that there is a circadian rhythm and that food might has a compound of GS/CS. It is possible that in our situation the food has had influence on the concentration in the blood. Nevertheless, this influence would be the same for both groups so differences because of the supplement would still be obvious. The influence of the circadian rhythm is ruled out by sampling the horses every time at the same moment of the day.
As mentioned before, there were indications clinically and in the blood that at the beginning of this research, some horses were not totally healthy because of possible cases of Equine Cushing’s Disease and because of a leucocytose in another case. The animals in these cases did not shown other signs of illness and were therefore not excluded from this research.

Nevertheless, we cannot rule out any influences on metabolism and thus on the effect of the supplement with these horses. So far, we did not have any indications that the metabolism of the supplement differs from the other horses.
One should keep in mind that with this study, no link can be made with a reduction of pain or arthosis due to the supplement.

We haven’t determined if the stiffness of the horses was due to a joint problem only, and if that is the case, wich joint exactly was the problem. So we cannot say anything about improvement of bone- or cartilage tissue of the involved joint. 

Conclusion
The question of this study was whether a 3 month oral supplementation with glucosamine sulphate, chondroïtine sulphate and MSM (7500mg Glucosamine sulphate, 2000mg Chondrotinesulphate and 2500 mg MSM in 100ml) would have e beneficial effect on locomotor patterns of geriatric horses and ponies.
Clinical it seemed to be hard to notice significantly differences between the supplement and placebo group.

The kinematic data showed that the group of horses and ponies that received the supplement, needed less knee and tarsal ROM and showed more fetlock extension to walk with the same stride duration. 

The blood samples show for now no significantly differences in the concentration of glucosamine and chondroïtine. Differences for bone – and cartilage tissues markers have jet to be proved.

Thus, looking at the kinematics, veteran horses and ponies change their locomotion pattern after a 3-month oral glucosamine/chondroïtine supplement.
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Tx = oral treatment with CS/CS or placebo
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Max 127,204 127,052 127,436 125,083 0,089 0,132
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Elbow

Min 107,323 107,683 108,138 106,553 0,388 0,176
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[image: image19.emf]Hindlimb Walk  Walk  B/A A/B

Before A After Before B After

Stride duration 1,024 1,026 1,041 1,046 0,703 0,863

Trochanter
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ROM 23,376 22,902 24,560 24,179 0,262 0,901

Knee
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Tarsus

Min 118,645 122,866 118,730 120,838 0,001 0,215

Max 158,451 159,377 160,324 161,661 0,026 0,669

ROM 39,806 36,511 41,594 40,823 0,007 0,081

Fetlock

Min 135,777 137,201 134,478 135,450 0,246 0,824

Max 175,879 176,736 176,302 176,063 0,434 0,172

ROM 40,102 39,535 41,823 40,613 0,386 0,752
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Before A After Before B After

Stride duration 1,024 1,026 1,041 1,046 0,703 0,863

Shoulder

Min 114,680 114,296 116,015 113,368 0,034 0,106

Max 126,770 126,648 127,469 125,157 0,117 0,157

ROM 12,090 12,352 11,455 11,788 0,227 0,881

Elbow

Min 105,325 105,525 104,894 101,975 0,167 0,116

Max 154,574 154,189 157,623 155,474 0,066 0,193

ROM 49,249 48,664 52,729 53,499 0,885 0,294

Carpus

Min 114,796 114,354 113,278 110,835 0,031 0,124

Max 174,797 174,825 173,846 173,959 0,811 0,886

ROM 60,001 60,471 60,567 63,124 0,060 0,186

Fetlock

Min 126,950 124,989 127,065 124,757 0,020 0,840

Max 173,365 174,699 173,991 174,351 0,086 0,312

ROM 46,415 49,710 46,926 49,593 0,008 0,763
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