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Footpad dermatitis (FPD) can be used in the poultry industry as an animal welfare criterion and 

to determine stocking density. Trace minerals (TM) play a role in skin structural integrity and 

wound healing. This study evaluated the impact of TM on FPD, and consisted 3 treatments with 

the same basal diet and 3 supplemental TM levels: 0:0:0 ppm (WB0), 32:8:32 ppm (WB32), 

64:16:64 ppm (WB64) of methionine hydroxy-analogue chelate of Zn:Cu:Mn (MINTREX®, 

Novus International, Inc.).  Fe, I, Se (40, 1.25, 0.3 ppm) were added to WB32 and WB64 but not 

to WB0. Each diet was fed to 9 replicate pens of 12 male broilers. Growth performance, FPD 

scores, and gene expression in footpad skin were measured. On d 21, 71% birds developed mild 

FPD and pens were top-dressed with dry litter to induce FPD healing. Compared to WB0, WB32 

reduced (P < 0.04) FPD scores on d 28 and d 42, WB64 reduced FPD scores on d 43 (P < 0.1).  

Both WB32 and WB64 improved (P< 0.03) body weight (BW), gain, feed intake (FI) and 

performance index on d 14. WB32 improved (P < 0.02) cumulative FCR (cFCR) on d 28.  WB64 

improved (p < 0.05) BW, gain, FI on d 28 and cFCR on d 42. WB32 increased (P < 0.04) mRNA 

levels of MMP (matrix metalloproteinase) 13, TIMP (tissue inhibitor of metalloproteinase) 2, 

TIMP3, TIMP4, ITGA2 (integrin α2), ITGA3 (integrin α3), ITGB1 (integrin β1) on d 15, 

MMP13 on d 43, and area under the curve (AUC) of CD40 and MMP13 during d 15-43. WB64 

increased (P < 0.04) ITGA3 mRNA level on d 43. Both WB32 and WB64 increased (P < 0.05) 

mRNA levels of VEGF (vascular endothelial growth factor) on d 29, TIMP4 on d 36, CD40 on d 

43, and AUC of TIMP2, TIMP3, TIMP4 and VEGF during d 15-43; decreased (P < 0.02) IL-1β 

on d 22.  TIMPs, MMP13, integrin α2, α3, β1, and CD40 play key roles in collagen synthesis and 

organization, matrix remodeling and wound healing. VEGF stimulates angiogenesis. These 

results indicate that TM improved growth performance and promoted FPD wound healing in 

broilers. 
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