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ABSTRACT

Biomedical investigations still rely on the use of laboratory animals, mice and rats are the
most commonly used on experimentations. Past experimentations with these animals
showed that they could be affected by environmental conditions and infections, causing
interferences on researches. Colonies of mice and rats can be parasitized by
ectoparasites. Ectoparasites may interfere with scientific researches, typically
exacerbated when the animals are immunosuppressed, however, is not common to cause
mortality on mice. The plant known as Delphinium staphisagria has been used for years
on the treat of skin wounds caused by insects and other parasites such as scabies. The
aim of this study is to evaluate the effectiveness of the plant Delphinium staphisagria on
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Myocoptes musculinus infections on mice (Mus muscullus), the experimental animal. The
mice of the Parasitology Lab / DBS / UEM with four weeks of age, weighing approximately
28-30 g were evaluated for clinical diagnosis of infection Myocoptes musculinus. Once
confirmed, the parasitic animals were divided into experimental groups consisting of 10
animals each as: (l) infected animals with Myocoptes musculinus untreated, (Il) infected
animals treated with Delphinium staphisagria, once daily added in drinking water, (lll)
animalsco-infected with strain of low lethality of Trypanosoma cruzi and treated with
Delphinium staphisagria. (IV) animalsco-infected with low lethality strain of T. cruzi and
untreated. The clinical and parasitological evaluation was conducted for 90 days. All
animals treated with Delphinium staphisagria showed clinical and parasitological cure for
the infection of Myocoptes musculinus.

Keywords: Staphisagria; ultradiluted; scabies; Trypanosoma cruzi.
1. INTRODUCTION

Biomedical investigations still rely on the use of laboratory animals, mice and rats are the
most commonly used on experiments. Some researches on the past with these animals
have showed that they can be affected by environmental conditions and infections, causing
interference on researches. Colonies of mice and rats can be parasitized by ectoparasites
(Radfordia affinis, Myocoptes musculinus Myobia musculi, Radfordia ensifera, Poliplax
spinulosa and Poliplax serrata).

Ectoparasites may interfere on scientific researches, usually when they show exacerbate
immunosuppression, however, is not common to cause mortality on mice [1,2,3,4].
Myocoptes musculinus is a common parasite on mice cited as having a cosmopolitan
distribution and reported as common species on laboratory mice. It is called pseudo causes
scabies that don’t dig galleries, but causes a kind of waxing and flaking at the affected site.

The Chagas disease caused by Trypanosoma cruzi (T. cruzi) is characterized by intense
inflammatory process with a strong component of generalized immunosuppression [5]. The
T. cruzi is grouped into distinct strains circulating in both of the domestic cycle as the
sylvatic cycle and is classified into Discrete Typing Units (DTUs). Parasites that belong to
the DTU | develop parasitaemia that evolves strains with low multiplication rate reaching
peak between late 20 to 30 days after infection, with a mortality rate of 50 days after
infection.

The Colombian strain belongs to DTU | and was isolated from a human case that origins in
Colombia. This strain has been used on experimental investigations since the beginning of
Federici et al. [6] studies in a murine model. Experimental infection of mice with this strain
results in the persistence of the population of T. cruzi parasite that induces a series of
changes in the immune system with immunosuppression, polyclonal lymphocyte activations
and intense general inflammatory process. These alterations may determine in animals an
exacerbation of infection by Myocoptes musculinus [7].

The plant Delphinium staphisagria, has been used for years on the treat of skin wounds
caused by insects and other parasites. It is an herbaceous plant Ranunculaceae family,
reaching 1 to 1.5 meters tall, grown in shady places in France, Italy and southern Europe.
The part of the plant used for preparation of the extract are the seeds. Each seed contains a
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stone with a greasy substance with a strong odor that seems to be the active ingredient.
Few studies have been conducted with this plant, and some studies show its composition
rich in flavonoids oxodihydroatisine 19-22-O-acetyl-19-oxodihydroatisine and alkaloids
azitine, dihydroatisine, delphinine, neoline, bullatineC (14-acetylneoline) chasmanine14-
acetylchasmanine and atisinium chloride [8].

This study aims the evaluate of the effect of the Delphinium staphisagria (1x1 024) in murine
infection by Myocoptes musculinus on animals with and without infection of the
Trypanosoma cruzi.

2. MATERIALS AND METHODS
2.1 Animals

Male Swiss Webster mice, four weeks of age, weighing approximately 28-30 g, provided by
the Central Animal Laboratory of the State University of Maring4, were used for the
experiments. The protocol for the experiments was approved by the Ethics Committee of
Animal Experiments 029/2011.

2.2 Clinical Evaluation

Animals kept in cages with food and water ad libitum were monitored daily for 30 days to
evaluate the initial onset of clinical signs of disease development. Naturally infected animals
that came from Central Animal Facility were selected for the study. The animals were kept in
a vivarium of the Laboratory of Parasitology/DBS/UEM under ideal conditions of temperature
22°C+2°C, humidity 70% and photoperiod (light/dark cycle 12 h). The progression of the
disease was evaluated, giving special attention to the macroscopic characteristics of the
lesions and the intensity of the affected areas and itching.

2.3 Evaluation Parasitological
To detect mites on the mouse’s skin were used techniques like skin scrapings, microscopic
examination of crusts, tearing of hair and sticky tape. The material obtained was clarified

and identified according to Noble & Noble [9] and Georgi [10].

2.3.1 Skin scrapings and microscopic examination of crusts

The skin of the mice was shaved with a scalpel blade blunt and round (# 10). The site
selected for the scraping was with lesions (scabs) and parasite suspect. With the help of
skin was shaved on opposite directions (backwards) until the capillary circulation has
become evident. The collected fragments were disposed onto glass slides. The crusts were
then digested in sodium hydroxide 10% then examined under the light of the microscope.

2.3.2 Hair plucking

Hairs were plucked with the aid of tweezers, and then placed on a glass slide and covered
with mineral oil and immediately examined to search for the parasite.
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2.3.3 Adhesive tape

The sticky side of the tape was put on affected area where there were injuries. The tape was
then removed and glued to a glass slide, fragments of skin and mite’s dust were attached to
the blade allowing a microscopic examination.

2.4 Co-infection of Mice with Trypanosoma cruzi and Myocoptes musculinus

Infected mice by Myocoptes musculinus were infected with Trypanosoma cruzi Colombian
strain. The number of parasites in the inoculum was determined according to the method of
Brenner [11]. The inoculum was 10,000 tripomastigostas blood in 0.2 ml / animal.

2.5 Preparation of Delphinium staphisagria

The drug in the form of mother tincture, obtained from the laboratory HN CRISTIANO, Sao
Paulo, Brazil, was diluted in 1x10** alcohol/ water 8%. The method used to prepare the drug
was described in the Brazilian Homeopathic Pharmacopoeia [12,13]. This dilution was
considered absent toxicity

2.6 Treatment Schedule

Considered 10 animals per group of experimentation: (l) untreated Myocoptes musculinus
infected animals, (ll) Myocoptes musculinus infected animals treated with Delphinium
staphisagria diluted in 1x10%* alcohol/ water 8%, once daily added to the drinking water
(1:10 ml) available ad libitum, (Ill) animals co-infected with T. cruzi Colombian strain treated
with Delphinium staphisagria diluted in 1x10** alcohol/ water 8% once daily added to the
drinking water (1:10 ml) (IV) animals co-infected with T. cruzi Colombian strain and
untreated. The experimental groups were treated for 60 days being clinically and
parasitologically evaluated every 3 days.

2.7 Statistical Analysis

Statistics comparing groups were performed using the program GraphPad Prism
(GraphPad, San Diego, CA, USA) using the Student t test. P values <0.05 were considered
statistically significant.

3. RESULTS AND DISCUSSION

Table 1 shows the result of injuries and parasitism on experimental groups with the
respective treatment time of 30 consecutive days.

Table 1. Effect of Delphinium staphisagria in murine infection by Myocoptes
musculinus considering parasitological parameters of infection

Experimental group Lesion Parasites/eggs
Group | 6 12/16

Group Il 1* 0/0*

Group 1l 4* 1/0*

Group IV largesizes (impossiblenumber)

Each value represents the mean Myocoptes musculinus infected mice: Group | untreated,
Group Il treated with Delphinium staphisagria diluted in 1x10%* alcohol/ water 8%.once daily
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added to the drinking water (1:10 ml) Group Il animals co-infected with T. cruzi Colombian
strain treated with Delphinium staphisagria diluted in 1x10* alcohol/ water 8% once daily
added to the drinking water (1:10 ml) (IV) animals co-infected with T. cruzi Colombian strain
and untreated. The treatment began after confirmed infection and was continued for
consecutive 30 days. *P < .05 (ANOVA, Tukey'’s test)

These results show that in groups where D. staphisagria was administered significant
reduction in the number of injuries caused by parasites and the number of parasites and
eggs occurred. It is evident also that animals coinfected with T. cruzi have exacerbated
lesions and number of parasites/eggs. In the coinfected group and treated with D.
staphisagria (Group Ill) significant reduction in lesions and reduction in the number of
parasites/eggs occurred. These results strongly suggest that D. staphisagria has a direct
effect on murine infection by Myocoptes musculinus drastically reducing the infestation is in
animals coinfected with T. cruzi or not.

Mice naturally infected with Myocoptes musculinus are not rare in experimental animal
rooms and depending on the degree of health of the animal house can become a serious
problem in the experimental groups. Infestations with Myocoptes musculinus can lead to
animal health problems and may impose unwanted research variables by affecting the
immune and physiologic functions of mice. Our work highlights a situation of natural infection
of animals. This fact was being examined at the time when the work was proposed and
carried out as an attempt to novel therapies to approach this problem since few drugs are
available for this treatment and have a relative toxicity. The experiments performed with
Delphinium staphisagria diluted in 1x10%* alcohol/ water 8%.once daily added to the drinking
water (1:10 ml) administered ad libitum showed a significant improvement in the infected
animals. Progressive reduction in the number of lesions and parasites occurred until
complete clinical and parasitological cure. Numerous treatment protocols have been
described with the aim of controlling the infestation Myocoptes musculinus but most of these
have shown toxicity to some strains of mice and young animals [14]. Treatment and
eradication of skin mites on mice has been a little studied [15,16] limited to certain drugs
extremely toxic and that should be used for short time. Gressler et al. [17] demonstrated the
efficacy of ivermectin in the treatment of mice infected with mites.

Our work on the other hand shows that D. staphisagria not only induces aclinical and
parasitological improvement in mice and is presented free of toxicity since it was
administered ad libitum for 60 days without toxicity in mice not occurring animal mortality.

Fig. 1 shows the results of lesions caused for Myocoptes musculinus on animals co-infected
with T. cruzi Colombian strain after 30 and 60 days of treatment with Delphinium
staphisagria.

Animals co-infected with T. cruzi (Group Il and 1V) showed a worse outcome of the infection
Myocoptes musculinus greater extent and depth of the lesions (Fig. 1 - A). This fact can be
explained due to an immunosuppression caused by infection with T. cruzi and an
exacerbating infection of Myocoptes musculinus could be also a gateway to secondary
infections.

Mice with sub-clinical infection by Myocoptes musculinus once infected with other micro-
organisms with specific experiments such as T. cruzi showed an exacerbated immune
impairment from the infection and manifested by larger and deeper lesions (Group V)
although the quantity of parasites found was not statistically different (Group 1).
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Fig. 1. Effect of Delphinium staphisagria in murine infection by Myocoptes
musculinus coinfected with Trypanosoma Cruzi: aspects of the lesions
(A) Animals infected with Myocoptes musculinus and Trypanosoma cruzi untreated; (B) Animals
infected with Myocoptes musculinus and Trypanosoma cruzi treated with Delphinium
staphisagria diluted in 1x107* alcohol/ water 8%.once daily added to the drinking water (1:10
ml) 30 days (C) Animals infected with Myocoptes musculinus and Trypanosoma cruzi treated
with Delphinium staphisagria diluted in 1x10°* alcohol/ water 8%.once daily added to the
drinking water (1:10 ml) 60 days

In vitro and in vivo trypanocidal activities of nine flavonoids isolated from the aerial parts of
Delphinium staphisagria were studied in acute and chronic phases of Chagas’ disease. The
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antiproliferative activity of these compounds against T. cruzi (amastigotes, epimastigotes
and trypomastigotes), in some cases antitripanosomatida exhibited more potent activity and
less toxicity than the reference drug, benznidazole [18]. In vitro analysis with ultra structural
studies of excretion of metabolism, were also performed to identify the possible mechanisms
of action of the compounds tested. Changes, especially at mitochondrial level could explain
the metabolic changes in the production of acetate and succinate, perhaps due to the
disturbance of the enzymes involved in sugar metabolism inside the mitochondria [19]. No
signs of toxicity were detected on mice treated with the flavonoids tested the parasitic load
was significantly lower than on the control group treated with benznidazole.

According to these studies Delphinium staphisagria would be contributing to the positive
development of Myocoptes musculinus infection on mice co-infected with T. cruzi by
promoting the decrease of parasitism by T. cruzi which would be leading to a decrease in
inflammation and subsequent immune response that would best as clinical improvement in
lesions caused by Myocoptes musculinus (group I1).

It is observed that Group Il was not coinfected and also demonstrate an improvement in
clinical infection Myocoptes musculinus demonstrating that Delphinium staphisagria could
be stimulating a clinical and parasitological cure since there were not parasites and live eggs
lesions (Table 1). It is observed that Group | was not coinfected and also demonstrate an
improvement in clinical infection Myocoptes musculinus demonstrating that Delphinium
staphisagria could be stimulating a clinical and parasitological cure since there were
parasites and live eggs lesions (Table 1).

A lot of studies examining the action of substances ultradiluted demonstrate leukocyte
migration and activation of the macrophages in vivo and in vitro [20,21,22]. The study of
Wagner et al. [23] demonstrates experimentally the effect of low doses of cell extracts of
plants and demonstrated the effect observed in the dose-response curve. This group of
study reports that high concentrations (100 ng-10 mg/ml) of naphthoquinones, and cytostatic
agents (vincristine, methotrexate, and fluorouracil) inhibit the transformation of lymphoid and
granulocyte phagocytosis while low concentrations (10 pg, 10 fg / ml) have a stimulatory
effect and intermediate doses have no effect. The authors suggest that the antitumor effects
of the plant extracts could be explained by its mechanism of double-effect dose. This
phenomenon was also described on toxicology as the law of Arndt-Schultz [24] whose
theory was developed as an effect "hormesis" [25,26].

Although the study can not assert a complete cure of animals infested with M. musculinus
since it would be necessary evaluation more sensitive diagnostic methods such as PCR our
results obtained with Delphinium staphisagria shown on the beneficial effect promoting
improvement on inflammatory and immune response with consequent clinical improvement
of animals.

The results obtained with diluted Delphinium staphisagria 1x10** could be extrapolated to
others animals species infected by mites and further studies may be conducted in order to
elucidate this effect.
4. CONCLUSION

This study provides evidence that Delphinium staphisagria diluted in 1x10* alcohol/ water
8% administered ad libitum causes a significant improvement in the infected animals by
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Myocoptes musculinus showed a progressive reduction in the number of injuries caused by
parasite.

CONSENT

Not applicable.

ETHICAL APPROVAL

Ethical clearance was sought for and obtained from Ethics Committee of Animal
Experiments- State University of Maringa, Brazil.

COMPETING INTERESTS

Authors have declared that no competing interests exist.

REFERENCES

1.

2.

10.

11.

12.

Bean-Kundsen DE, Wagner GE, Hall RD. Evaluation of the control of Myobia musculi
infestation on laboratory mice with permethrin. Lab. Anim. Sci. 1986;36:268-270.
Gilioli R, Andrade LAG, Passos LAC, Silva FA, Rodrigues DM, Guaraldo AMA.
Parasite survey in mouse and rat colonies of Brazilian laboratory animal houses kept
under different sanitary barrier conditions. Arq Bras Med Vet Zootec. 2000;52:33-37.
Col EB, Candello RAS. Parasitos de camundongos de laboratério. Campinas. 1?
Edicdo. 2003;1. Portuguese

Bicalho KA, Araujo FTM, Rocha RS, Carvalho OS. Sanitary profile in mice and rat
colonies in laboratory animal houses in Minas Gerais:l-endo e ectoparasites. Arq Bras
Med Vet Zootec. 2007;59:1478-1484. Portuguese

Araujo-Jorge TC. Resposta do hospedeiro a infeccdo: Resposta imune inata,
infamatéria e de fase aguda na doenca de Chagas”. In: Araujo-Jorge, T.C.; Castro,
S.L. Doenga de Chagas- Manual para experimentacdo animal.12 Edi¢éo, v.1. Rio de
Janeiro: Editora Fiocruz. 2000;1:39-47. Portuguese.

Federici EE, Abelman WB, Neva FA. Chronic and progressive myocarditis and
myositis in C3H mice infected with Trypanosoma cruzi Am J Trop Med Hyg.
1964;13:272-280.

Welter A, Mineo JR, de Oliveira Silva DA, Lourengco EV, Vieira Ferro EA, Roque-
Barreira MC, Maria da Silva N. Balb ¢ mice resistant to Toxoplasma gondii infection
proved to be highy susceptible when previously infectes with Myocoptes musculinus
fur mites. Int J Exp Pathol. 2007;88:325-35.

Diaz JG, Ruiz JG, de La Fuente G. Alkaloids from Dhelphinium staphisagria. J Nat
Prod. 2000;63:1136-9.

Noble ER, Noble GA. Parasitology-the biology of animal parasites. 2a Edition,
Philadelphia, Lea & Febiger. 1964;724.

Georgi JR. Parasitologia Animal. México, Nueva Editorial Interamericana. 12 Edicion
1994;49-51. Spanish.

Brener Z. Therapeutic activity and criterion of cure on mice experimentally intected
with Trypanosoma cruzi. Rev Inst de Med Trop Sao Paulo. 1962;4:389-398.

Lacerda P. Vade-mecum de medicina homeopatica biomolecular e homotoxicologia.
12 Edicao, Ed Rio de janeiro, Brazil. Medsi. 1998;1. Portuguese.

2709



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

British Journal of Pharmaceutical Research, 4(24): 2702-2710, 2014

CRFB. Comissao permanente de revisdo da farmacopeia homeopdtica brasileira. 22
edicao. Editora Ateneu. Sao Paulo, Brazil; 1997. Portuguese

Wood JS, Courtney CL, Lieber KA, Lee VK. Safety and efficacy of topical lime sulfur in
mice infested with Myocoptes musculinus. J Ame Ass Laborat Sci. 2013;52:259-264.
RicartArbona RJ, Lipman NS, Riedel ER, Wolf FR. Treatment and eradication of
murine fur mites: |. Toxicologic evaluation of ivermectin compounded feed. J Am
Assoc Lab Anim Sci. 2010;49:564-70.

Pullium JK, Brooks WJ, Langleyb AD, Huerkamp MJ. A single dose of ropical
moxidectin as an effective treatment for murine acariasis due to Myocoptes
musculinus. Contem Top Lab Anim Sci. 2005;44:26-8.

Gressler LT, Schafer da Silva A, Sessegolo T, Burguer ME, Monteiro G. Ivermectina
no tratamento de camundongos (Mus muscullus) infestados por acaros. Acta
ScientiaeVeterinariae. 2010;3:47-50. Portuguese.

Marin C, Ramirez-Macias |, Lopez-Cespedes A, Oimo F, Villegas N, Diazjg, Rosales
MJ, Gutierrez-Sanchez R, Sanchez-Moreno M. In vitro and In vivo trypanocidal activity
of flavonoids from Delphinium staphisagria against Chagas Disease. J Nat Prod.
2011;74:744-750.

Pedalino CM, Oerazzo FF, Carvalho JC, Martinho KS, Massoco CO, Bonamin LV.
Effect of Atropa belladona and Echinacea anugustifolia in homeopathic dilution on
experimental peritonitis. Homeopathy. 2004;93:193-8.

Lopes L, Godoy LM, De Oliveira CC, Gabardo J, Schadeck RJ, Buchi DF.
Phagocytosis, endosomal/lysosomal system and other cellular aspects of macrophage
activation by Canova medication. Micron. 2006;37:277-287.

Oliveira KR. Distingdo In vitro de diferentes populagbes de Trypanosoma cruzi.
proliferagdo em células Vero CCL-81 e ativagdo de macréfagos peritoneais de ratos.
2003. 92f. Dissertacao (Mestrado em Biologia Celular) - Programa de Pés-Graduagao
em Ciéncias Biolégicas, Universidade Federal de Minas Gerais, Belo Horizonte.
2003;1.Portuguese.

Pereira WK, Lonardoni MV, Grespan R, Caparroz-Assef SM, Cuman RK, Bersani-
Amado CA. Immunomodulatory effect of Canova medication on experimental
Leishmania amazonensis infection. J Infect. 2005;51:157-164.

Wagner H, Kreher E, Jurcic K. In vitro stimulation of human granulocytes and
lymphocytes by pico-and fentogram  quantitie of cytostatic agents.
Arzeimitelforschung. 1988;938:273-5. German.

Calabrese EJ. Hormesis from marginalization to mainstream: A case for hormesis as
the default dose-response model in risk assessment. Toxicol Appl Pharmacol.
2004;197:125-36.

Rozman KK, Douli J. Scientific foundations of hormesis. Part 2. Maturation, strengths,
limitations and possible application in toxicology, pharmacology and epidemiology. Crit
Rev Toxicol. 2003;33:451-62.

Pickrell JA, Ochme FW. Examining the riscks and benefits of replacing traditional
dose-response eithhormesis. Hum Exp Toxicol. 2005;24:259-64.

© 2014 Eibel et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history.php ?iid=859&id=14&aid=7025

2710



