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ABSTRACT
Management is one of the areas to look upon that plays a large role in (re) productive performance in a swine herd, since
the majority of (re)productive problems are not only caused by an infectious agent. Claw lesions have been suggested to
be an underlying cause of lameness in swine and are crucial to the overall well-being of the sows and economic return
from pig farming. If not properly treated, defective claw conditions can lead to lameness and may result in further
complications. This causes a devastating loss to swine farmers by decreasing reproductive performance and longevity. By
improving our understanding of the factors that contributes to sow lameness and inflammation, we can prevent these
circumstances from occurring. Nutrition interventions, including the use of amino acid trace minerals complex, will
surely be one of the factors in mitigation of claw lesions in the reproductive herd of swine.
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INTRODUCTION
The overall productivity in a breeding herd is influenced by a number of well-known factors including
genetics, nutrition, health status, housing, stockman ship and management. The resulting level of
performance and productivity achieved by the sow herd can vary significantly depending on how these
factors are managed. In reproduction, it is usually not a single factor that drives significant change. One of
the greatest factors to focus on, with nutrition, is to reduce the probable inflammatory responses in gilts
and sows to increase longevity of the sow herd. Claw lesions have been suggested to be an underlying
cause of lameness in swine [12].

Fig.1. Illustration of the 6 areas of a claw: A = wall; B = heel, including overgrown heel; C = junction
between heel and sole; D = sole; E = white line; F = toe.

A sow has 4 feet each consisting of two claws (lateral and medial claws), and each claw consists of 6 areas
that have been classiﬁed as wall, heel (including overgrown heel), white line, junction between heel and
sole (heel–sole junction), sole and toe (Fig. 1; [2].
SOW LAMENESS
Lameness has long been recognized as a problem in the reproductive herd. Removal of non-productive
sows along with introduction of replacements is an integral part of maintaining herd productivity at a
constant level. There are both economic and welfare impacts of a lower sow retention rate due to
lameness.
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Knowledge and understanding of lameness in swine is better understood in present days with increased
focus on animal welfare research. Sows with elongated claws, claw cracks, heel erosion and overgrowth
and uneven toe [3-5] lesions have been shown to significantly impact the incidence of lameness.
Lameness increases odds ratios of early removal and has shown to significantly decrease sow
productivity due to lameness [2,3, 6, 7].
One of the obvious consequences of lameness is reduction of feed intake due to pain and inflammation.
The reduction in energy and protein consumption disrupt or change the release of hypothalamic releasing
hormones (GnRH) which impacts amount of release of LH and FSH and subsequently impacts
steriodogenesis of the ovary. Sows with inadequate feed intake during lactation increased the probability
culling from the breeding herd [1]. Inflammatory cytokine-driven responses of the neuroendocrine
system are similar and resemble those seen in starvation: reduced thyroid function, reduced levels of GHdependent peptides, and suppression of gonadal function [28]. Lactation is one of the most energetically
expensive and challenging activities that a female sex of any mammalian species can undertake. King and
Dunkin [19] were first to demonstrate the linear relationship between daily feed intake during lactation
and increased time required for sows to express estrus after weaning. Younger first litter gilts were more
sensitive to negative effects of reduced feed intake during lactation than older gilts and multiparous sows
[14].
The reproductive effects of inadequate lactation feed intake seems to be mediated through LH secretion
and results in lower rate of ovulation and early embryonic mortality [19]. Body protein mass loss greater
than 9 to 12% rapidly reduces ovarian function[10]. Protein restriction throughout lactation alters
circulating concentrations of somatotrophic hormones and insulin at the end of lactation and negatively
impacts post weaning ovulation rate [21] and limited follicular development [36]. Low feed intake during
lactation involves mobilization of body tissues and can lead to an excessive loss of body weight, reducing
sow longevity [15] and reproductive performance [25]. Prevention and early treatment of lameness and
claw injuries will help maintain feed consumption and appetite.
INFLAMMATORY RESPONSES
Severe tissue injury induces a relatively stereotypical, pathophysiologic response manifested by fever,
catabolism and sickness behaviour. Functions of all organs are altered by acute and chronic inflammatory
states. Activation of inflammatory cytokines by toxins or products of cell injury leads to a variety of
metabolic and endocrine changes, mediated by the direct action of cytokines on tissue function and by
changes in pituitary-endocrine end organ function [28]. Many of the claw lesions and injuries fall into
these inflammatory type wounds. Investigating the possible mechanisms for these lameness and foot
injuries impacting reproduction becomes quite reasonable when one sees how similar lack of nutrients
causes some of the same responses as an inflammatory response due to cytokine release. In livestock
production, most recognize the dramatic changes to acute phase responses where dramatic changes
occur in liver function such as suppression of albumin, transferrin and ceruloplasmin, and increased
synthesis of proteins such as fibrinogen, C-reactive protein [13]. When an animal gets an injury, most of
the changes that happen in the body are mediated by a cascade of polypeptide molecules called
inflammatory cytokines. These cytokines are released from immune barrier functioning cells such as
endothelial cells, specialized immune cells such as lymphocytes, monocytes, macrophages and several
other types of parenchymal cells. Examples of some of these cytokines that are released are interleukin
(IL)-1, IL-2 and IL-6. In addition, tumor necrosis factor-alpha (TNF-α), interferon-gamma (INF-γ) and
several other cytokines with anti-inflammatory activity such as IL-10, IL-1 receptor antagonist,
transforming growth factor-B all work in a synergistic reaction to regulate body metabolism to get the
animal to survive. One of the major impacts of cytokines is a profound change in neuroendocrine function
during inflammatory disease [27, 35].
The cytokines released during inflammatory reaction causes a decrease in GnRH which reduces the
amount of FSH and LH released from the pituitary. A severe inflammatory response from a wound may
release large amounts of cytokines such as TNFα which cause a direct effect on the ovary. The effect on
the ovary will cause a reduction in steroidogenesis and even apoptosis of the ovarian cells and abortion.
The most common reproductive anomaly found (9%) when examining reproductive tracts from cull sows
was acyclic or smooth ovaries [20].
Nutritional interventions to reduce claw lesions, lameness and improve longevity:
Tomlinson et al. [34] reviewed how the impact of nutrition, protein, energy, macro minerals, trace
minerals and vitamins have been implicated in maintaining claw health. An eight trial summary shows an
improvement in feet lesion scores, improved milk production and improved reproductive performance in
dairy cattle [30]. With the addition of complexed organic minerals, claw health was improved in the dairy
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cow by feeding complexed minerals [23, 24]. These examples suggest that nutrition may play an
important role in supporting the immune system and in improving lameness and reproductive
performance.
CONCLUSION
Claw lesions have been suggested to be an underlying cause of lameness in swine and are crucial to the
overall well-being of the sow. If not properly treated, defective claw conditions can lead to lameness and
may result in further complications. This causes a devastating loss to swine farmers by decreasing
reproductive performance and longevity. By improving our understanding of the factors that contributes
to sow lameness and inflammation, we can prevent these circumstances from occurring. Nutrition,
including the use of amino acid-complexed trace minerals, will surely be one of the factors in mitigation of
claw lesions in the reproductive herd of swine.

REFERENCES.
1.
2.
3.
4.

5.
6.

7.

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

Anil, S.S., L. Anil, J. Deen, S.K. Baidoo and R.D. Walker. (2006). Association of inadequate feed intake during
lactation with removal of sows from the breeding herd. J. Swine Health Prod. 14:296-301.
Anil, S.S., Anil, L., Deen, J., Baidoo, S.K., Walker, R.D., (2007). Factors associated with claw lesions in gestating
sows. J. Swine Health Prod. 15: 78–83.
Anil, S.S. L. Anil and J. Deen. (2008). Analysis of per parturient risk factors affecting sow longevity in breeding
herds. Canadian J. of Animal Science: 88(3):381-389.
Anil, S.S., J. Deen, L. Anil, S.K. Baidoo, M.E. Wilson and T.L. Ward. (2009). Evaluation of the supplementation of
complexed trace minerals on the number of claw lesions in breeding sows. Manipulating Pig Production XII,
Australasian Pig Science Association. Cairns, Australia, November 22-25, p. 108.
Anil, S.S., J. Deen, L. Anil, S.K. Baidoo, M.E. Wilson and T.L. Ward. 2010a. Analysis of the effect of complex trace
minerals on the prevalence of lameness and severity of claw lesions in stall-housed sows. J. Anim. Sci. 88(2): 127.
Anil, S.S., J. Deen, L. Anil, S.K. Baidoo, M.E. Wilson, C. Rapp and T.L. Ward. 2010b. Comparison of the production
performance of stall-housed sows receiving complexed trace minerals. Proceedings of the 21st IPVS Congress,
Vancouver, Canada - July 18 -21, p. 1168.
Anil, S.S., J. Deen, L. Anil, S.K. Baidoo, M.E. Wilson, C. Rapp and T.L. Ward. 2010c. Analysis of the healing effect of
complex trace minerals on claw lesions of gestating sows housed in group pens with electronic sow feeders
(ESF). . Proceedings of the 21st IPVS Congress, Vancouver, Canada - July 18 -21, p. 1167.
Balogh, P., I. Ertsey, and S. Kovacs. 2007. Survival analysis of culling reasons and economic examination of
production period in sow culling. 104th (joint) EARE-IAAE Seminar Agricultural Economics and Transitions:
“What was expected, what we observed, the lesions learned”. Corvinus University of Budapest (CUB) Budapest,
Hungary, Sept. 6-8, 2007.
Boyle, L., F.C. Lenard, B. Lynch and P. Brophy. 1998. Sow culling patterns and sow welfare. Ir. Vet. J. 51:354-357.
Clowes, E.J., F.X. Aherne, G.R. Foxcroft and V.E. Baracos. (2003). Selective protein loss in lactation sows is
associated with reduced litter growth and ovarian function. J. Anim. Sci. 81:753-764.
D’Allaire, S., T.E. Stein and A.D. Leman. (1987). Culling patterns in selected Minnesota Swine breeding herds. Can.
J. Vet. Res., 51:506.
Dewey, C.E., Friendship, R.M., Wilson, M.R., (1993). Clinical and post-mortem examination of sows culled for
lameness. Can. Vet. J. 34, 555–556.
Dinarello, C. A. and S.M. Wolff. (1993). The role of interleukin-1 in disease. New Engl. J. Med 328:106-113.
Eissen J.J., E. J. Adpeldoorn, E. Kanis, M.W.A. Vertegen and K.H. de Greef. (2003). The importance of a high feed
intake during lactation of primiparous sows nursing large litters. J. Anim. Sci. 81:594-603.
Gaughan, J. B., R.D.A. Cameron, Mc L. Dryden and M. J. Josey. (1995). Effect of selection for leanness on overall
reproductive performance in Large White Sows. Anim. Sci. 60:561-564.
Geale, P.F., Y.J. Miller, N. Dhand, P.K. Holyoake, P.A. Sheehy, P.C. Wynn. (2009). Rearing dam parity affects piglet
preweaning growth rate. Manipulating Pig Production XII (ed. Van Barnevled, R.J.) p. 45. APSA, Australia.
Holyoake, P.K. (2006). Dam parity affects the performance of nursery pigs. International Pig Veterinary Society
Conference, Denmark, p. 149.
King, R.H. and A.C. Dunkin. (1986). The effect of nutrition on the reproductive performance of first-litter sows. 3.
The response to graded increase in food intake during lactation. Anim. Prod. 42:119.
King, R.H., and G.B. Martin. (1989). Relationships between protein intake during lactation, LH levels and oestrous
activity in first-litter sows. Anim. Reprod. Sci. 19:283-292.
Knauer, M., KJ.Stalder, L. Karriker, TJ Baas, C. Johnson, T. Serenius, L. Layman and JD. McKean. (2007). A
descriptive survey of lesions from cull sows harvested at two Midwestern U.S. facilities. Preventative Veterinary
Medicine 82,3-4:198-212.
Mejia-Guadarrama, C.A., A. Psquier, J.Y. Dourmad, A. Prunier, and H. Quesnel. (2002). Protein (lysine) restriction
in primiparous lactating sows: Effects on metabolic state, somatotropic axis and reproductive performance after
weaning. J. Anim. Sci. 80:3286-3300.

RJCES Vol 7 [1] February 2019

52 | P a g e

© 2019 AELS, INDIA

Borah et al

22. Miller, Y.J., A.M. Collins, R.J. Smits, D. Begg, D. Emery, P.K. Holyoake. (2009). Effect of dam parity on maternal
transfer of specific IgG into colostrum and milk following vaccination with tetanus toxoid. Manipulating Pig
Production XII (ed. Van Barneveld, R.J.) p. 100. APSA, Australia.
23. Nocek, J.E., A.B. Johnson and M.T. Socha. (2000). Digital characteristics in commercial dairy herds fed metalspecific amino acid complexes. J. Dairy Sci. 83:1553-1572.
24. Nocek, J.E., M.T. Socha and D.J. Tomlinson. (2006). The effect of trace mineral fortification
level and source on performance of dairy cattle. J. Dairy Sci. 89:2679-2693.
25. Quesnel, H. (2005). Etatnutritionnelet reproduction chez la truieallaitante. INRA Prod. Anim. 18:277-286.
26. Rasmussen, J. (2004). Bioeconomic evaluation of sow longevity and profitability. J. Anim. Sci. 81:2915-2922.
27. Reichlin, S. (1993). Neuroendocrine-immune interactions. N. Engl. J. Med. 329:1246-1253.
28. Reichlin, S. (1999). Neuroendocrine Consequence of Systemic Inflammation.Nutrition and Immune Function. P
391-407. Washington, D.C. National Academy Press.
29. Scholman, G.J., A.A. Dijkhuizen. (1989). Determination and analysis of the economic optimum culling strategy in
swine breeding herds in Western Europe and the USA. Netherlands Journal of Agricultural Science 37 : (1) 71-74
30. Siciliano-Jones, J.L., M.T. Socha, D.J. Tomlinson, and J.M. DeFrain. (2008). Effect of Trace Mineral Source on
Lactation Performance, Claw Integrity, and Fertility of Dairy Cattle . J. Dairy Sci. 91:1985-1995.
31. Smits, R.J., 2011. Impact of Sow on Progeny Productivity and Herd Feed Efficiency. Recent Advances In Animal
Nutrition – Aus. 18:61-67.
32. Somers, J.G.C.J., Frankena, K., Noordhuizen-Stassen, E.N., Metz, J.H.M., (2003).Prevalence of claw disorders in
Dutch dairy cows exposed to several ﬂoor systems. J. Dairy Sci. 86, 2082–2093.
33. Stalder, K.J., T. Serenius, M. Nikkila, and R.F. Fitzgerald. (2003). Financial implication of average parity of culled
females in a breed-to-wean swine operation using replacement gilt net present value analysis. Swine Health and
Prod. 11:69-74.
34. Tomlinson, D.J., C.H. Mulling and T.M. Fakler. (2004). Invited Review: Formation of keratins in the bovine claw:
roles of hormones, minerals, and vitamins in functional claw integrity. J. Dairy Sci. 87:797-809.
35. Wilder, R.L. 1995. Neuroendocrine-immune system interaction and autoimmunity. Ann Rev. Immunol. 13:307338.
36. Willis, H.J., L.J. Zak, and G.R. Foxcroft. (2003). Duration of lactation, endocrine and metabolic state, and fertility of
primiparous sows. J. Anim. Sci. 81:2088-2102.

CITE THIS ARTICLE
S Borah, S Soren, J Gogoi and R Talukder. Examination of claw health is an important factor of better reproductive
performance of sow. Res. J. Chem. Env. Sci. Vol 7 [1] February 2019. 50-53
RJCES Vol 7 [1] February 2019

53 | P a g e

© 2019 AELS, INDIA

