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What is Duchenne Muscular Dystrophy?

• DMD is a genetic disease resulting from mutations that prevents the 
production of dystrophin

• Dystrophin prevents muscle damage when contraction occurs

• DMD patients born after 1970 is ~41 years1



Proposal

• To study we evaluate the DMD pathogenesis in DMD canine model as 
they share similarity with DMD human patients and represent a great 
pre-clinical model to evaluate new therapy approaches.  



Methods

• 50 muscle tissues were sampled from 3 DMD affected dogs and 3 
normal dogs

• Muscle tissues are stained through

• Hemotoxylin & Eosin (HE) staining

• Laminin and Embryonic Myosin Heavy Chain (eMyhc) staining

• Masson’s trichrome (MTC) staining



HE Staining

• Allows us to see individual muscle cells as well as the cell nucleus

• Nucleus’ positioning in the cell is a determining factor in the state of 
muscle regeneration2

• Regenerated muscle cells are cells that have the nucleus in the center

• Healthy muscle cells have nucleus on the peripheral
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Laminin & Embryonic Myosin Heavy Chain 
(eMyhc) Staining

• Stains for Laminin, which is present on the cell membrane

• Stains for Embryonic Myosin Heavy Chain, which is involved during 
muscle regeneration3
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MTC Staining

• Stains for fibrotic tissue, which is formed around inflamed or damaged 
tissue4

• Fibrotic tissue was stained in blue, while the rest of the tissue was 
stained in purple



Quantification of MTC

Normal                                                                 Affected



Application of ImageJ
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Results
Normal Affected Normal Affected Normal Affected

Temporalis 0.41% 17.15% 0.15% 3.13% 16.36% 47.37%

Eye muscle 2.39% 6.57% 0.19% 3.48% 17.32% 23.44%

Geniohyoid 0.58% 17.70% 0.03% 5.84% 11.32% 44.10%

Digastricus 1.32% 16.28% 0.88% 5.52% 24.96% 39.03%

Sternohyoideus 0.12% 23.72% 0.03% 4.64% 13.04% 56.26%

Sternocephalideus 0.41% 21.46% 0.29% 2.78% 14.51% 52.86%

Superficial pectoral 0.29% 17.03% 0.26% 3.29% 8.59% 37.75%

Deep pectoral 0.22% 7.03% 0.36% 5.40% 7.40% 41.40%

Trapezius 0.20% 27.67% 0.23% 4.19% 19.62% 56.26%

Deltoideus 0.10% 23.80% 0.30% 5.12% 10.99% 43.61%

Supraspinaturs 0.06% 17.93% 0.45% 6.30% 4.84% 35.82%

Infraspinatus 0.00% 15.91% 0.35% 11.82% 2.96% 32.74%

Teres major 0.10% 6.61% 0.00% 9.69% 4.50% 35.09%

Tricpes lateral 0.00% 11.66% 0.19% 6.99% 10.86% 28.20%

Triceps accessory 0.00% 12.23% 0.28% 5.04% 6.42% 28.70%

Triceps long 0.06% 8.78% 0.39% 5.33% 5.14% 36.59%

Triceps medial 0.00% 6.14% 0.41% 4.79% 6.39% 29.83%

Biceps brachii 0.26% 25.96% 0.20% 12.67% 7.37% 28.32%

Brachialis 0.17% 14.25% 0.62% 5.87% 7.79% 24.09%

ECU 3.24% 26.43% 1.17% 6.28% 24.32% 43.72%

EDL 4.74% 36.24% 0.50% 4.66% 19.93% 40.90%

EDC 0.83% 28.00% 0.33% 2.95% 14.01% 34.67%

ECR 0.34% 18.59% 0.20% 3.64% 14.86% 30.31%

FCU 0.13% 24.35% 0.38% 6.68% 9.02% 36.80%

FDS 0.23% 32.61% 0.08% 9.99% 9.33% 32.53%

FDD 0.14% 23.36% 0.07% 6.16% 9.68% 26.39%

FCR 0.33% 24.50% 0.04% 3.58% 12.63% 33.67%

Back Latissimus dorsi 0.23% 12.00% 0.49% 2.21% 9.88% 49.06%

Rectus abdominis 0.36% 23.14% 0.53% 4.66% 6.77% 34.50%

External oblique 0.34% 19.39% 0.07% 5.83% 11.22% 48.85%

Internal oblique 0.06% 12.86% 0.35% 8.82% 8.75% 44.85%

Biceps femoris 0.00% 10.58% 0.00% 4.44% 11.53% 45.93%

Semi-tendinous 0.12% 15.88% 0.30% 2.81% 8.32% 34.19%

Semi-membraneous 0.00% 20.80% 0.22% 4.41% 6.57% 40.04%

Vastus lateralis 0.10% 15.07% 0.12% 5.02% 6.22% 31.27%

Vastus intermediates 0.14% 25.29% 0.00% 4.62% 6.78% 30.41%

Gluteus 0.19% 11.01% 0.42% 3.71% 4.34% 27.92%

Cranial Sartorius 0.00% 15.55% 0.30% 3.21% 11.87% 37.66%

Caudal Sartorius 0.04% 17.96% 0.52% 2.01% 15.44% 40.56%

Gacilis 0.14% 16.65% 0.08% 4.09% 13.62% 29.76%

Adductor 0.00% 13.27% 0.21% 2.76% 5.21% 31.94%

Cranialis Tibialis 0.16% 19.37% 0.08% 4.98% 10.13% 33.16%

EDL 0.22% 27.45% 0.33% 3.32% 10.34% 36.46%

Gastrocnemius 0.00% 19.56% 0.44% 3.12% 6.00% 24.66%

FDS 0.31% 23.83% 0.34% 3.24% 4.17% 27.21%

Diaphragm sternal 0.06% 14.19% 0.12% 9.53% 16.91% 56.45%

Diaphragm lumbar 0.00% 14.81% 0.67% 7.97% 7.76% 54.41%

Intercostals 0.65% 15.73% 0.00% 8.43% 4.85% 41.01%
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Discussion

• There is a general trend, that DMD affected dogs had higher center 
nucleation percentages, eMyhc percentage area, and fibrotic tissue 
area

• Supports muscle damage thesis

• Direct relation to human model
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