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Summary

Psoroptes ovis, the causative agent of psoroptic mange, causes severe allergic dermatitis and intense pruritus in sheep and cattle. The disease is
highly contagious and causes impaired animal welfare and economic losses in livestock all over the world. In cattle, psoroptic mange is a severe
problem, especially in Belgian Blue (BB) beef farms. The BB cattle breed is highly susceptible to P. ovis infestation, whilst other breeds such as
Holstein Friesian (HF) seem to be more resistant. The reason for this difference has not been clarified yet, but could be caused by host factors,
such as genetic and immunologic variations. Although currently available treatments still work to some degree, psoroptic mange is increasingly
difficult to treat, due to the development of acaricide resistance. Therefore, alternative control measures should be investigated.
In Chapter 1, a literature review focuses on the taxonomy, life cycle, epidemiology, pathogenesis, clinical signs, diagnosis and treatment of P. ovis,
with emphasis on host immune reactions during P. ovis infestation and potential alternative control methods, such as the use of essential oil
(components).
In Chapter 2, the aims of the thesis were formulated.
In Chapter 3, the acaricidal activity of plant-derived essential oil components against P. ovis was studied in vitro and in vivo. Three components
showed a concentration-dependent acaricidal activity in a contact assay, with LC50 of 0.56, 0.38, and 0.26% at 24h for geraniol, eugenol, and
carvacrol, respectively. However, 1,8-cineol showed no activity at any of the tested concentrations. In a fumigation bioassay, carvacrol killed all
mites within 50 min after treatment, whereas geraniol, eugenol, and 1,8-cineol needed 90 to 150 min. In a residual bioassay, carvacrol killed all
mites after 4h of exposure to LC90, while geraniol and eugenol killed all mites only after 8 h exposure. Based on these results, carvacrol was
further assessed in vivo. Mite counts in the treatment group were reduced by 98.5 ± 2.4% at 6 weeks post-treatment, while in the control group,
the mite population increased. Topical application of carvacrol only caused mild and transient erythema 20 min after treatment. Considering the
strong acaricidal activity of carvacrol in vitro and in vivo and the mild and transient side effects, carvacrol shows potential as an acaricidal agent
in the treatment of P. ovis in cattle.
In Chapter 4, the dermal immune responses against P. ovis were investigated in in experimentally infested BB and HF cattle, to determine the
factors responsible for the different susceptibility between these breeds. Mite numbers and lesion area of BB cattle were greater than in HF cattle
during the whole period. Significant influxes of eosinophils in the epidermis and dermis were detected in both breeds, with significantly higher
eosinophils in BB at 6 weeks post infestation (wpi). Mast cell numbers were significantly elevated relative to pre-infestation in BB cattle only, at
2 and 6 wpi. The more pronounced cutaneous eosinophilia and higher IL-4 levels at 6 wpi in BB cattle suggest that a Th2-type immune response
is underlying the high susceptibility of the BB breed. In naturally infested BB cattle, development of mange lesions, numbers of eosinophils and
CD3+ T-cell areas were severely depressed after treatment with dexamethasone, suggesting that anti-inflammatory treatment could potentially
be an alternative to control the pathology caused by P. ovis.
In Chapter 5, the early stage of dermal immune responses against P. ovis was studied in artificially infested BB and HF cattle. Significant influxes
of eosinophils, T-cells, and B-cells in the epidermis and dermis were detected in comparison with the pre-infestation samples only in BB cattle.
Mast cell counts remained stable during the infestation in both breeds, but were significantly higher in BB than in HF cattle in the deep dermis.
Despite the marked influx of eosinophils, transcription of the eotaxins CCL-24 and CCL-26 was significantly down-regulated in both breeds, and
the transcription of CCL-5 and CCL-11 remained unchanged. Although Th2-type cytokines were not significantly upregulated, the higher influx of
eosinophils may underly the higher susceptibility of the BB breed to P. ovis.
In Chapter 6, a general discussion on the research data generated in this thesis was formulated. The main conclusions drawn in this thesis are: (1)
the acaricidal activity of plant-derived essential oil compounds in vitro and in vivo and the mild side effects suggest that carvacrol is a potential
acaricidal agent for the treatment of P. ovis; (2) a cutaneous inflammatory response is related to the development of psoroptic mange lesions in
cattle and immunotherapy could be an alternative method for controlling P. ovis infestation; (3) Breed differences in susceptibility to P. ovis
infestation between BB and HF were confirmed. Although the experimental infestation studies did not fully unveil the difference between the
cattle breeds, an increased influx of eosinophils is related with the higher susceptibility of BB.
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