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In Vitro Fungicidal Activity of Herbal Extracted Lotion, KU Natural
Miticide® on the Dermatophytes of Dogs and Cats
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ABSTRACT

In vitro study the fungicidal activity of herbal extracted lotion, KU Natural Miticide®, was
bioassayed on 3 species of dermatophytes in dogs and cats; Microsporum canis, M. gypseum and
Trichophyton mentagrophyte. Each fungus was cultured in 20 potato dextrose agar test tubes for 2
weeks. Ten tubes of each fungus were socked with herbal lotion for 10 second and pour it out. The
control tubeswere socked with sterile distilled water. Two subcultures of each treated fungus were done
after leaving it dry for 90 min and after leaving in incubation at 30°C for 6 weeks. The subcultures of
each fungi from the control tubes could normally grew. While there were no fungal growth of all lotion
treated subcultures. This study indicated that the KU Natural Miticide® might be fungicide for all three
main dermatophytes of dogs and cats, Microsporum canis, M. gypseum and T. mentagrophyte.
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INTRODUCTION

The dermatomycosesin dogs mostly are
caused by Microsporum canis (70%),
Microsporum gypseum (20%) and Trichophyton
mentagrophyte (10%) (Fraser, 1986). Whilein cats
are caused by Microsporum canis(98%) and about
2% by Microsporum gypseum and Trichophyton
mentagrophyte. (Fraser, 1986). The successful
treatment is the combination of systemic and
topical treatments. The systemic treatment has
used griseofuvin (Siegmund, 1979) or
ketoconazone (Plumb, 2002). However, the side-
effects of those drugs are risks for long term
treatments (Tilley and Smith, 2000; Plumb, 2002).
Therefore, the safety topical application drugsare
highly demand, especialy the herbal extracted

products. There are many traditional uses and
research works in the medicinal plants showing
the antifungal activity in human and animals;
Rhinacanthus nasutus Kurz. (Kodamaet al.,1993),
Tamarindus indicus Linn. (Useh et al. 2004.),
Allium sativum (Pai and Platt,1995), Boerhavia
diffusa (Agrawal et al., 2004) and Curcuma Longa
Linn. (Sawadaet al., 1971; Banerjee and Nigam,
1978; Venkitraman, 1978; Apisariyakul et al. 1995;
Packiyasoth and Kyle, 2002; Garg and Jain, 2003;
Singh et al., 2003), etc. However, the fungicidal
activity for dermatophyte in dogs and cats had
rarely reported. The active antifungal principle of
Cassia tora Linn. was against T. rubrum, T.
mentagrophytes, M. canis, M. gypseum and
Geotrichum candidum (Acharya and
Chatterjee,1975). The aqueous extracts of
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Capparis spinosa and Juglans regia completely
prevented growth of M. canis. (Ali-Shtayeh and
Abu Ghdeib,1999). The chloroform extracts of
Alpinia galanga and Boesenbergia pandurata had
antifungal activity against M. gypseum
(Phongpaichit et al., 2005). Some of above
mentioned plants containing in the KU Natural
Miticide® of our research for sarcoptic mange
treatment (Chungsamarnyart et al., 2003) has been
treated as fungicide for Aspergilus spp. and
Curvularia spp. in dogs (not yet publication), but
it has not yet study the fungicidal activity on
dermatophytes causing the dermatomycoses of
dogs and cats. Therefore, this study isthein vitro
bioassay the efficacy of the KU Natural Miticide®
against those three main dermatophytes of dogs
and cats.

MATERIALSAND METHODS

The dermatophytes of dogs and cats,
Microsporum canis , M. gypseum and T.
mentagrophyte were cultured in test tubes
containing potato dextrose agar. Each fungus was
cultured in 20 test tubes and incubated them at
30°C for 2 weeks. Ten tubes of each fungus were
socked with KU Natural Miticide® for 10 second,
poured thelotion out and left them drying in room
temperaturefor 90 min. The other ten fungal tubes
of each fungus were socked with sterile distilled
water asthe control groups. The subculture of each
fungus from each treated fungal tubes and control
tubes were first done just after leaving them dry
for 90 min. The second subculture were done after
leaving them in incubator at 30°C for 6 weeks.
Thefungal growth of each subcultured tubeswere
observed every week. Each funguswere confirmed
by lactophenol staining and light microscopic
observation.

RESULTS

The mycelial colony of Microsporum

canis , Microsporum gypseum and Trichophyton
mentagrophyte in each cultured tubes were
collapsed on agar after socking with sterile water
(Figure 1a, 2aand 3a) and KU Natural Miticide®
lotion (Figure 1b, 2b and 3b) but the KU Natural
Miticide® lotion treated groups showed more
collapsed and more dense color of mycelium
colony than the sterile water treated groups
(comparing between Figure 1aand 1b, 2aand 2b,
3aand 3b). They were no distinctly differencein
colony appearance of these fungi after leaving in
30°C incubator for 1 week (Figure 1a, 1b, 2a, 2b,
3aand 3b) and up to 6 weeks (Figure 1c, 1d, 2c,
2d, 3c and 3d), respectively.

Thefirst subculture of each treated fungi
after leaving 90 minutes for drying the excess
lotion were no growth of all three fungi species
(Figure 4b, 5b and 6b) even in incubating for 6
weeks (Figure 4d, 5d and 6d). While the control
groupsof threefungi, overflowing of sterilewater,
grew normally within 1 week (Figure 4a, 5a and
6a) and up to 6 weeks (Figure 4c, 5¢ and 6c).

The second subculture of all three fungi
from each treated fungi after leaving in 30°C
incubator for 6 weeks also could not grew up
(Figure 4f, 5f and 6f). While all the second
subculture of each fungi from the control groups
were normally grew (Figure 4e, 5e and 6€).

DISCUSSION

The mycelial colony of Microsporum
canis, M. gypseum, and T. mentagrophyte in each
tubes were collapsed on agar and could not re-
grew after socking with KU Natural Miticide®
lotion (Figure 1b, 2b, and 3b). Theseresults might
be those fungi were not survived (fungicidal
activity) or the cultured media were not properly
for continuing growth (anti-fungal activity) after
overflowing of KU Natural Miticide® lotion. The
first subculturejust after socking and drying of all
three fungi showed no fungal growth (Figure 4b,
5b and 6b). These exhibited that the fungi were
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Figurel The mycelia colony of Microsporum canis in ten tubes after socking with sterile water
(Figure 1a) and KU Natural Miticide® lotion (Figure 1b) showing the color change from
white to brown exception some dense mycelial area. They were no distinctly difference in
colony appearance after leaving in 30°C incubator for 1 week (Figure 1aand 1b) and up to 6
weeks (Figure 1c and 1d).

Figure2 Themycelial colony of Microsporum gypseum in ten tubes after socking with sterile water
(Figure 2a) and KU Natural Miticide® lotion (Figure 2b) showing the pale brown color
colony and dark brown, respectively. They are no distinctly difference after leaving in 30°C
incubator for 1 week (Figure 2a and 2b) and up to 6 weeks (Figure 2c and 2d).
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not survived after socking with KU Natural
Miticide®. The second subcultureswere done after
leaving the socked and dried fungi in 30°C
incubator for 6 weeks. These second subculture
fungi socking with KU Natural Miticide® also
could not grew (Figure 4f, 5f and 6f). These
confirmed that the treated fungi were not survived
after socking with KU Natural Miticide® and they
could not recovered after incubating up to 6 weeks.
While the first and second subcultures of control
groups overflowing of sterile water were normal
growth (Figure 4a, 5a, 6a, 4e, 5e and 6€). Thesein
vitro results indicated that the KU Natural
Miticide® lotion might be the fungicide for the
M. canis, M. gypseum, and T. mentagrophyte. It
might bethe alternative drug for topical application
of dermatomycoses in dogs and cats. However,
theinvivo bioassay and clinical trial will befurther
studies.

The active substances of this lotion are
unknown substances but the point of thiswork are

b

TR

developing the herbal crude-extract lotion for
alternative veterinary medicine. However, the
fungicidal activity of each plants mixing in this
lotion are further study. Some plants had been
reported the antifungal activity on human and
animals dermatophytes. The Rhinacanthus nasutus
Kurz had a new antifungal naphthopyran
derivative. (Kodama et al.,1993). The partially
purified methanolic extracts of stem barks of
Tamarindus indicus Linn. inhibited the
neuraminidase from Clostridium chauvoei (Useh
et al. 2004.).
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Figure3 The mycelial colony of Trichophyton mentagrophyte in ten tubes after socking with sterile
water (Figure 3a) and KU Natural Miticide" lotion (Figure 3b) showing thewhitecolor mycelial
colony and brown color colony exception the dense mycelium area surrounding the subculture
point, respectively. They are no distinctly difference after leaving in 30°C incubator for 1
week (Figure 3aand 3b) and up to 6 weeks (Figure 3c and 3d).
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Figure4 The mycelial colony of Microsporum canis in ten tubes after subculture from each tubes
which socked with sterile water (Figure 4aand 4e) and KU Natural Miticide® lotion (Figure
4b and 4f). Figure 4c and 4d are continuous incubation up to 6 weeks of Figure 4a and 4b,
respectively. Each subculturetubesfrom sterile water socked tubes exhibit normal growth of
M. canis including the first subculture just after socking and drying, and leaving in 30°C
incubator for 1 week (Figure 4a) and up to 6 weeks (Figure 4c). The second subculture from
socked, dried and left in incubator for 6 weeks (from each tube of Figure 1c) were also
normal fungal growth after incubating 1 week (Figure 4e). While each subculture tubesfrom
KU Natural Miticide® lotion socked tubes exhibit no growth of M. canis in all the same
condition as sterile water respectively; thefirst subculture just after socking and drying, and
incubating for 1 week (Figure 4b), incubating up to 6 weeks (Figure 4d) and the second
subculture from each tube of Figure 1d after incubating for 1 week (Figure 4f).
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Figure5 Themycelial colony of Microsporum gypseumin ten tubes after subculture from each tubes
which socked with sterile water (Figure 5aand 5e) and KU Natural Miticide® lotion (Figure
5b and 5f). Figure 5¢ and 5d are continuous incubation up to 6 weeks of Figure 5a and 5b,
respectively. Each subculture tubes from sterile water socked tubes exhibit normal growth of
M. gypseumincluding the first subculture just after socking and drying, and leaving in 30°C
incubator for 1 week (Figure 5a) and up to 6 weeks (Figure 5¢). The second subculture from
socked, dried and left in incubator for 6 weeks (from each tube of Figure 2c) were aso
normal fungal growth after incubating for 1 week (Figure 5€) exception the contamination of
the 6! tube (arrow). While each subculture tubes from KU Natural Miticide® lotion socked
tubes exhibit no growth of M. gypseumin all the same condition as sterile water, respectively;
the first subculture just after socking and drying, and incubating for 1 week (Figure 5b), the
first subculture incubating up to 6 weeks (Figure 5d) and the second subculture from each
tube of Figure 2d after incubating 1 week (Figure 5f).
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Figure6 Themycelial colony of Trichophyton mentagrophyte in ten tubes after subculture from each

tubes which socked with sterile water (Figure 6a and 6€) and KU Natural Miticide® lotion
(Figure 6b and 6f). Figure 6¢ and 6d are continuous incubation up to 6 weeks of Figure 6a
and 6b, respectively. Each subculture tubes from sterile water socked tubes exhibit normal
growth of T. mentagrophyte including the first subculture just after socking and drying, and
leaving in 30°C incubator for 1 week (Figure 6a) and up to 6 weeks (Figure 6¢). The second
subculture from socked, dried and left in incubator for 6 weeks (from each tube of Figure 3c)
wereal so normal fungal growth after incubating for 1 week (Figure 6€). While each subculture
tubesfrom KU Natural Miticide® |otion socked tubes exhibit no growth of T. mentagrophyte
in all the same condition as sterile water, respectively; the first subculture just after socking
and drying, and incubating for 1 week (Figure 6b), the first subculture incubating up to 6
weeks (Figure 6d) and the second subculture from each tube of Figure 3d after incubating 1
week (Figure 6f).



Kasetsart J. (Nat. Sci.) 40(5) 297

LITERATURE CITED

AcharyaT.K. and |.B. Chatterjee. 1975. Isolation
of chrysophanic acid-9-anthrone, the major
antifungal principle of Cassia tora. Lloydia
38(3): 218-220.

Agrawal A., S. Srivastava, J.N. Srivastava and
M.M. Srivastava. 2004. Inhibitory effect of
the plant Boerhavia diffusa |. against the
dermatophytic fungus Microsporum fulvum.
J. Environ. Biol. 25(3): 307-311.

Ali-Shtayeh M.S. and S.I. Abu Ghdeib. 1999.
Antifungal activity of plant extracts against
dermatophytes. Mycoses42(11-12): 665-672.

Apisariyakul A., N. Vanittanakom and D.
Buddhasukh. 1995. Antifungal activity of
turmeric oil extracted from Curcuma longa
(Zingiberaceag). J. Ethnophar macol. 49(3):
163-169.

BanerjeeA. and S.S. Nigam. 1978. Antimicrobial
efficacy of theessentia oil of Curcumalonga.
Ind. J. Med. Res. 68: 864-866.

Chungsamarnyart N., W. Jansawan, T. Tassanawat
and T. Thipayarak. 2003. In vivo efficacy of
herbal miticidelotion ; KU Natural Miticide®
against sarcoptic mange of dogs and cats.
Congress Proceeding of the World Small
Animal Veterinary Association. 723.

Fraser C.M. 1986. The Merck Veterinary
Manual, A Handbook of Diagnosis and
Therapy for theVeterinarian. 6 ed. Merck
& Co., Ins. Rahway, N.J., USA. 764 p

Garg S.C. and R.K. Jain. 2003. Antimicrobial
activity of the essentia oil of Curcumalonga.
Ind. Perfum. 47: 199-202.

Kodama O., H. Ichikawa, T. Akatsuka, V.
Santisopari, A. Kato and Y. Hayashi. 1993.
Isolation and identification of an antifungal
naphthopyran derivative from Rhinacanthus
nasutus. J. Nat. Prod. 56(2): 292-294.

Packiyasothy E.V. and S. Kyle. 2002.
Antimicrobial properties of some herb
essential oils. Food Austrtalia 54: 384-387.

Pai ST. and M.W. Platt. 1995. Antifungal effects
of Allium sativum (garlic) extract against the
Aspergillus species involved in otomycosis.
Lett. Appl. Microbiol. 20(1): 14-18.

Phongpaichit S., S. Subhadhirasakul and C.
Wattanapiromsakul. 2005. Antifungal
activities of extracts from Thai medicinal
plants against opportunistic fungal pathogens
associated with AIDS patients. Mycoses
48(5): 333-338.

Plumb D.C. 2002. Veterinary Drug Handbook.
4thed. lowa State Press. A Blackwell
Publishing Company.

SawadaT., J. Yamahara, S. Shimazu and T. Ohta.
1971. Evaluation of crude drugs by bioassay.
IIl.  Comparison with local variation of
contents and the fungi static action of essential
oil from the roots of Curcuma longa.
Shoyakugaku Zasshi 25(1): 11-16.

Siegmund O.H. 1979. The Merck Veterinary
Manual, A handbook of diagnosis and
therapy for the veterinarian. 5ed. Merck
& Co., Inc. Rahway, N.J., U.S.A. 934 p.

Singh G., PS. Kapoor, S.K. Pandey and O.P. Singh.
2003. Curcuma longa Chemical antifungal
and antibacterial investigation of rhizomeoil.
Ind. Perfum. 47: 173-178.

Tilley L.P. and FW.K. Smith Jr.. 2000. The 5-
Minute Veterinary Consult Canine and
Feline. 2 ed. USA. 610-615.

Useh N.M., A.J. Nok, S.F. Ambali and K.A.
Esievo. 2004. The inhibition of Clostridium
chauvoei (jakari strain) neuraminidase activity
by methanolic extracts of the stem barks of
Tamarindusindicusand Combretumfragrans.
J. Enzyme Inhib. Med. Chem. 19 (4): 339-
342.

Venkitraman S. 1978. Antifungal activity of
certain rhizomes Curcuma longa, C. mada.
Ind. J. Physiol. Pharm. 22(2): 237.





