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ABSTRACT

The aim of this study was to evaluate the benefit of topical treatment of copper and zinc chelates to cure
digital dermatitis (DD) in dairy cows. The study was conducted between December 2016 and Februari 2017
and involved 38 dairy cows from a dairy farm on which DD was endemic. Lesions were scored in the milking
parlor on both hind feet using MO to M4 scoring system using Relun’s method with a headlamp and a mirror
on a spatula. The cows were divided into two experimental groups and one control group. Group 1 received
topical treatment with gel containing cooper and zinc, on the zero, second and fifth days with bandaging. Group
2 received the same treatment without bandaging. Control group was used to assess the possible effects of
surgical debridement and bandaging. The percentage of the lesions recovered from DD in experimental groups
was 86.4% and 46.1%. In control group the percentage of the recovered animals was 16.7%. The cure rate of
gel containing chelated copper and zinc and bandaging is an excellent option to treat DD.
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Introduction

Digital dermatitis (DD) is a contagious, multifactorial disease involving environmental,
management and microbial factors. Clinically, it is manifested with lameness, as well as with restricted
or diffuse painful skin lesions in the region of the digit, particularly just above the heel. The disease
was first described in 1974 in Italy by Cheli and Mortellaro. Nowadays digital dermatitis has spread
all over the world and affects intensively managed dairy cows (Blowey and Sharp, 1988). In our
country Lyutskanov and Marutsov (2010) reported prevalence of 18.3% (from 10.3 to 34.0%).

DD is associated with huge economic losses due to decreased reproductive performance, milk
production, increased risk for culling in addition to high treatment costs (Bruijnis et al., 2010; Ettema
et al., 2010). In addition untreated lesions are very painful and erode hoof and digital skin (Read et
al., 1992).

At present etiology is associated with a number of different microbial agents — Bacteroides
spp., Prevotella spp., Fusobacterium spp., Treponema spp., Campylobacter spp. etc. The infectious
factor only is not however sufficient to trigger a clinical disease, but a combination of microbial
agent and risk factors must exist (Blowey and Sharp, 1988; Bassett et al., 1990; Frankena et al.,
1991; Lyutskanov and Marutsov, 2010). Risk factors related to a high prevalence of DD lameness
are cleanliness of the environment, wet floors, replacement stock purchase, restricted grazing, parity,
early lactation, heel horn erosion, regular hoof trimming and use of hoof bathing (Rodriguez-Lainz
et al., 1996; Wells et al., 1999; Toholj et al., 2008; Barker et al., 2009).

Classical therapy involves treatment with topical antibiotics, which supports the hypothesis of
a bacterial etiology (Brizzi, 1993; Graham, 1994; Guard, 1995; Guterbock and Borelli, 1995). Non-
antibiotic products have been also reported to be efficacious (Britt and McClure, 1998; Hernandez
et al., 1999).
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The purpose of this study was to evaluate the benefit of topical treatment of copper and zinc
chelates to cure digital dermatitis (DD) in dairy cows.

Materials and methods

Animals. The study was conducted on a dairy farm located in Southern Bulgaria between
December 2016 and Februari 2017. The farm was chosen because of its history of digital dermatitis
related lameness. Dairy cows of the Holstein-Friesian breed were housed in a concrete floor, free
stall barns that were bedded with straw. Concrete alleyway floors were cleaned by automatic
scrapers at least five times daily. Cows were milked two times daily using 2 x 12 side-by-side
milking parlor. All lactating cows were fed a Total Mixed Ration (TMR) delivered twice daily.
Water was freely available at all times. Hoof trimming are conducted biannual on a regular six
monthly basis at dry off and around 120 -160 days in milk (DIM).

Foot examination. At the beginning of the study the rear feet were flushed with medium-
pressure tap water in the milking parlor and scored for digital dermatitis using Relun’s method with
sensitivity of 0.90 and specificity of 0.80 (Relun et al., 2011). Lesions were scored after milking on
both hind feet using MO to M4 scoring system (Dopfer et al., 1997), where MO is claw free or DD
lesion; M1 is a lesion up to 2 cm, generally not painful; M2 is classical ulcerative stage, with
diameter > 2 cm and painful to digital pressure; M3 is healing stage covered by a scab; M4 is the
chronic stage and is characterized by dyskeratosis or proliferation of the surface that is generally not
painful. Further, a new variant of M4 lesions is described by Berry (2012) as stages M4.1
characterized as a chronic lesion with a new M1 lesion within its perimeter.

Study design and treatments. All cows with erosive M2 lesions were included in the trial and
randomly divided into two treatment groups (G1 and G2, each group with an equal number of 13
cows) and a control group (CG with 12 cows). Cows that received antibiotic treatment for other
reasons like metritis or mastitis were excluded from the trial.

All DD lesions were evaluated in a hoof trimming chute. The data recorded were the affected
claw, the size, type and location of ulcers, and the level of pain in response to firm pressure with a
finger. All lesions were cleaned with water and brush and then dried with a paper towel. Surgical
treatment involved removal of all necrotic tissue and if necessary prophylactic functional hoof
trimming was done. In group G1, 5g of the gel was applied with a brush on the zero, second and
fifth days followed by bandaging in the first two treatments. Group G2 received the same treatment
without bandaging, while the control group surgical debridement and bandaging. The gel used for
the treatment was Intra Hoof fit gel® (IntraCare), with active ingredients copper chelate (40 mg/g)
and zinc chelate (40 mg/g), aloe vera and alcohol.

Cows from different groups were restrained in a hoof-trimming chute and examined 18 days
after the beginning of treatment. The degree of healing was determined as transition of DD lesions
from M2 to M3 stage.

Statistical analysis. Statistical analysis was performed using Statistica 5.0 (StatSoft, USA).
Significances were tested using the T-test of dependent samples, with confidence intervals 95 and 99%.

Results

In Group 1 the combination of cleaning the hoof and surrounding skin, treatment with gel
containing chelated copper and zinc and bandage resulted in the most significant recovery of DD
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lesions 86.4% (Table 1). The recovery in Group 2 was significantly lower 46.1%. In control group
the percentage of the recovered animals was the lowest with 16.7%.

Table 1: Efficiency of treatment protocols for digital dermatitis.

% of % of non Significance
Groups Treatment Ne of the cows  recovered  recovered P
cows cows
G1 gel + bandaging 13 86.4 13.6 <0.01
G2 gel 13 46.1 53.9 <0.05
CG bandaging 12 16.7 83.3 >0.05

Discussion

Measures implemented to control DD in dairy farms are related to management of risk factors,
using regular footbaths and individual treatment of affected animals. Treatment is one of the ways
to control DD in dairy herds it is because M2 lesions are proven to be highly contagious. Various
treatment schedules often applied empirical mainly rely on antibiotics (Hernandez et al., 1999;
Laven, 2006). Classical treatment relies on oxytetracycline in the form of a topical spray with dif-
ferent types of dressing (Berry et al., 1996; Hernandez et al., 1999; Manske et al., 2002). In most
studies of topical antibiotic treatments effectiveness is between 60 and 70%. Non-antibiotic products
such as formaldehyde, copper sulphate, peroxide-based products, peracetic acid, zinc sulphate, etc.,
have also been reported as effective (Britt and McClure, 1998; Read and Walker, 1998; Hernandez
etal., 1999; Laven and Hunt, 2002; Stevancevi¢ et al., 2009).

Results of this study indicate that the topical application of the gel containing copper and zinc
chelates with a bandage is an excellent option for the treatment of DD which is consistent with
studies by other authors (Holzhauer et al., 2011). A study of a similar product Hoof fit spray (called
Repiderma®) of the same company in seven herds showed an average healing rate of 89.15% (Ver-
steegen, 2014). It is assumed that the composition of Hoof fit gel is the same as Hoof fit spray which
is why the results of both trials are similar. Treatment with the same product without bandaging was
moderately effective. In this case risk factors as housing system, type of floor and environmental
hygiene were not investigated. Deficiencies in environmental hygiene and the possible impact of
moisture, feces and urine of the effect of healing support necessity of using a bandage. In this trial,
we confirmed that bandaging hoofs after surgical debridement, without the use of topical
antimicrobial agent is insufficient to cure DD lesions.

Conclusion

Copper and zinc have an antimicrobial effect and assist in the healing of the lesion. The use of
Intra Hoof fit gel under bandage is a good option to treat digital dermatitis and alternative to combat
antibiotic resistance.

References

1. Barker, Z. E., J. R. Amory, J. L. Wright, S. A. Mason, R. W. Blowey and L. E. Green. (2009). Risk
factors for increased rates of sole ulcers, white line disease, and digital dermatitis in dairy cattle
from twenty-seven farms in England and Wales. J. Dairy Sci., 92, 1971-1978.

2. Bassett H. F., M. L Monaghan., P. Lenhan., M. L. Doherty and M. E Carter. (1990). Bovine digital
dermatitis. Vet Rec., 126, 164-165.

3. Berry, S. L., B. A Reed, J. P. Mass, A. Schecheter. (1996). The effifi cacy of 5 topical spray treatments



36

Plamen Marutsov

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

for control of papillomatous digital dermatitis in dairy herds. Proc. Am. Assoc. Bov. Pract., 29, 188.
Berry, S. L., D. H. Read, T. R. Famula, A. Mongini and D. Dépfer. (2012). Long-term observations
on the dynamics of bovine digital dermatitis lesions on a California dairy after topical treatment
with lincomycin HCI. Veterinary Journal, 193, (3), 654-658.

Blowey, R. W. and M. W. Sharp. (1988). Digital dermatitis in dairy cattle. Vet. Rec., 122, 505-508.
Britt, J. S. and J. McClure. (1998). Field trials with antibiotic and non antibiotic treatments for
papillomatous digital dermatitis. Bov. Pract., 32, 25-28.

Brizzi, A. (1993). Bovine digital dermatitis. Bov. Pract., 27, 33-37.

Bruijnis, M. R., H. Hogeveen and E. N. Stassen. (2010). Assessing economic consequences of foot
disorders in dairy cattle using a dynamic stochastic simulation model. J Dairy Sci, 93, (6), 2419-32.
Cheli and C. Mortellaro. (1974). La dermatite digitale del bovine. 8th Int.Conference Diseasesin
cattle, Milan, Italy, 1974, 208-213 in Proc.

Dopfer, D., A.A.H.M. ter Huurne, J. L. Cornelisse, A. J. A. M. van Asten, A. Koopmans, F. A.
Meijer, Y. H. Schukken, I. Szakall, W. Klee and R. B. Bosma. (1997). Histological and bacterio-
logical evaluation of digital dermatitis in cattle, with special reference to spirochaetes and Campyl-
obacter faecalis. Vet. Rec., 140, 620-623.

Ettema, J. F. and O. @stergaard. (2006). Economic decision making on prevention and control of
clinical lameness in Danish dairy herds. Livestock Sci., 102, 92-106.

Frankena, K., E. N. Stassen, J. P. Noordhuizen, J. O. Goelema, J. Scipper, H. Smelt and H.
Romkema. (1991). Prevalence of lameness and risk indicators for digital dermatitis during pastur-
ing and housing of dairy cattle. Annu.Symp. Soc.Vet. Epid. Prev. Med., London, 107-118 in Proc.
Graham, P. D. (1994). A survey of digital dermatitis treatment regimes used by veterinarians in
England and Wales. Proceedings 8th International Symposium Disorders Ruminant Lameness &
International Conference Bovine Lameness, Banff, Canada, 205-206.

Guard, C. (1995). Recognizing and managing infectious causes of lameness in cattle. Proc. Am.
Assoc. Bov. Pract., 27, 80-82.

Guterbock, W. and C. Borelli. (1995). Footwart treatment trial report. The Western Dairyman, 76, 17.
Hernandez, J., J. K Shearer and J. B Elliott. (1999). Comparison of topical application of oxytetra-
cycline and four nonantibotic solutions for treatment of papillomatous digital dermatitis in dairy
cows. JAVMA, 214, 668-690.

Holzhauer, M. C., C. J. Hardenberg, M. Bartels and K. Frankena. (2006). Herd-and Cow-Level Prev-
alence of Digital Dermatitis in The Netherlands and Associated Risk Factors. Journal of Dairy Sci-
ence, 89, 580-588.

Laven, R. A. (2006). Treatment strategies for digital dermatitis in UK. Vet. J., 171, 79-88.
Lyutskanov, M. and P. Marutsov. (2010). Clinical and Epidemiological Survey of Bovine Digital Der-
matitis in the Republic of Bulgaria in 2005-2009. Bulletin UASVM, Veterinary Medicine, 67, (2).
Manske, T., J. Hultgren and C. Bergsten. (2002). Topical treatment of digital dermatitis associated
with severe heel-horn erosion in a Swedish dairy herd. Preventive Veterinary Medicine, 53, 215-231.
Read, D. H., R. L. Walker, A. E. Castro, J. P. Sundberg and M. C. Thurmbond. (1992). An invasive
spirochaete associated with interdigital papillomatosis of dairy cattle. Vet. Rec., 130, 59-60.
Relun, A., R. Guatteo, P. Roussel and N. Bareille. (2011). A simple method to score digital derma-
titis in dairy cows in the milking parlor. J. Dairy Sci., 94, 5424-5434.

Rodriguez-Lainz, A., D. W. Hird, R. L. Walker and D. H. Read. (1996). Papillomatous digital der-
matitis in 458 dairies. J. Am. Vet. Med. Assoc., 209, 1464-1467.

Stevandevié¢, M., B. Toholj, B. Lako, A. Potkonjak and V. Kuljaca. (2009). Study on the effectiveness
of topical application of antiseptics in the therapy of digital dermatitis in dairy cattle. Acta Veteri-
naria Beograd, 59, 4, 437-446.

Toholj, B., M. Stevancevi¢, N. Milosevi¢ and A. Potkonjak. (2008). Digitalni dermatitis kod muznih
krava - faktori rizika, mogucnosti terapije i profi lakse. Savremena poljoprivreda, 57, 15-20.
Versteegen, S. M. (2014). Efficacy of non-antibiotic Repiderma spray for treatment of digital der-
matitis in cows. (https://dspace.library.uu.nl/handle/1874/289557).

Wells, S. J., L. P. Garber and B. A. Wagner. (1999). Papillomatous — digital dermatitis and associ-
ated risk factors in US dairy herds. Prev. Vet. Med., 38, 11-24.



