Objective:

Laminitis is a common, painful and debilitating equine disease. Treatment options remain limited1. Individuals affected by metabolic, septic and orthopedic conditions are prone to laminitis. There is a need for alternative therapeutic options to treat and prevent the onset of laminitis. Current knowledge states that weakening of the laminar attachment occurs during laminitis. Specifically, in the Systemic Inflammatory Response Syndrome (SIRS) related laminitis, damage to the intestinal barrier in a highly acidic colonic environment and endotoxemia resulting from death of Gram negative spp of the hindgut have been identified as causative of laminitis2. While the exact mechanism has not been elucidated, endotoxins have direct vasoactive effects in addition to systemic effects3. Clopidogrel inhibits platelet aggregation, and a newly available generic form permits investigation of the vasomodulatory effects of clopidogrel in the context of laminitis. On a microscopic level, the effects of clopidogrel can be assessed on the hemidesmosome adhesion complex, which maintains the stability of the dermo-epidermal junction. Loss of hemidesmosomes has been correlated with laminitis severity.4
Overall Hypothesis: Horses affected by the SIRS induced laminitis model and preventively treated with clopidogrel for five days will have a stronger laminar attachment and higher hemidesmosome density than horses affected by the SIRS induced laminitis model and treated with a placebo.

Study Design:

The study is a prospective, blinded, randomized controlled experimental trial. Hooves belong to one of three groups. In the treatment group, horses were preventively treated with clopidogrel (days 1-2) before experimental induction of laminitis on day 3 using the carbohydrate overload model. Horses continued to be treated through days 3-5. In the placebo group, horses received a placebo (days 1-5) with induction of laminitis on day 3. Lastly, the third group is comprised of healthy control horses. On the morning of day 5, dynamic contrast-enhanced CT of one distal forelimb per horse was performed to assess digital perfusion after which horses were euthanized.

Hooves were sectioned within one hour of euthanasia using a band saw. A custom jig allowed for mechanical testing of eight samples per hoof (Left/Right, Distal/Proximal, Medial/Lateral) (Figure 1). The width and depth of lamina still intact for testing was measured and recorded to allow for normalization of forces. Peak force exerted on samples at failure was recorded. Following mechanical testing, the remaining separated samples were processed for standard light microscopy to identify the layer of tissue where failure occurred. Sections taken from the middle of the hoof were collected for electron microscopy. A hemidesmosome density was determined from enumeration of hemidesmosomes along 200 microns of basement membrane4.

Results:

The current results are based on five horses enrolled in the healthy group, five in the treatment group, and six in the placebo group. All horses received dye in the left forelimb except for one horse (right forelimb). Maximal failure load per area (MaxLPA) in N/mm2 data was assessed for normality. The distribution of MaxLPA deviated from normality (Shapiro-Wilk W = 0.955 p<0.001). The descriptive data will therefore be presented as median (range) (Table 1). Median MaxLPA for distal samples was 1.75 (0.36-5.93), and for proximal samples 2.24 (0.31-4.61). Median MaxLPA for dye and samples without dye were 2.00 (0.36-5.93) and 1.93 (0.31-4.34) respectively. Left forelimb median MaxLPA was 1.93 (0.36-5.93) and right forelimb median MaxLPA was 1.98 (0.31-4.52). The healthy group had a median MaxLPA value of 2.46 (0.54-5.93) compared to treatment and placebo groups 1.69 (0.31-4.34) and 1.72 (0.57-4.52) respectively. 

Mixed effects linear regression was applied, given its robust aptitude in the face of deviation from normality. Whether the sample was proximal or distal did influence MaxLPA (p = 0.001) with proximal samples having a greater maximal load per area than distal samples (estimate = 0.48 ± 0.15, t = 3.26, 95% CI = 0.19–0.76) (Figure 2). There were no significant differences between right and left forelimbs (p = 0.942), or dye vs no dye (p=0.398). While the healthy group tended to have a greater MaxLPA than placebo and treatment groups, results were not significant (p = 0.066) and (p = 0.093) (Figure 3). 

Site of failure is being assessed. Various degrees of delamination occurred (Figure 4), and other sites of failure included the interface of bone and lamina. 
Hemidesmosome density is also being acquired. A hemidesmosome density of 700/200m (3.5/m) was found for a healthy horse (Figure 5). Upon data acquisition, measurements will be compared across groups and correlated with maximal force at failure. 

Conclusion:

The healthy group samples had a higher MaxLPA than treatment and placebo groups, although no significance was achieved. No difference was observed between treatment and placebo groups. The hypothesis cannot be accepted at this time. Limitations include the small sample size.
Proximal samples were stronger than distal samples. Comparing hemidesmosome density of proximal and distal samples is warranted. Further results are pending. 
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