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Eighty white Swiss mice were kept in laboratory of Faculty of Veterinary medicine, Duhok
University, North of Iraq, for experimental using as routine animals models. In March,
2014, accidentally all mice were found a highly infested with irritant tropical rat mite
Ornithonyssus bacoti. The final diagnosis of this mite was based on the morphological
features. The infested mites were suffered from signs of irritation and suppurative pruritic
dermatitis. By histological examination revealed different histological changes including;
Hyperkeratosis, thickness in deep dermal layers and heavy leukocytes infiltration. The
mites were completely removed from infested mice and skin lesion disappeared after a
single subcutaneous ingestion with ivermectin.

Copyright©2017 Shivan N. Hussein et al. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

The mesostigmated mites are large order of highly motile
mites, class Arachnida, subclass Acari, order Mesostigmata.
The two mites reported in laboratory rodent colonies,
Ornithonyssus bacoti and Laelaps echidnina (1).

The tropical rat mite O. bacoti is an obligates blood sucking
parasite with worldwide distribution. Natural hosts of bacoti
include several species of rats and mice, hamesters, gerbils,
volves and other wild rodents (2). The tropical mite is
between 0.75mm and 1.44 mm in length and is non-
segmented with chelicerae or mandible which are suited to
piercing (3,4). They have a sharp caudal apex of the scutum,
an oval genital shield and a cranially positioned anus (2).
These mites are capable of parthenogenic reproduction (5).
After taking a blood meal, they are static and yellow or black
red in color. However more active and grey in color (4). O.
bacoti mite has a rapid life cycle of 7 to 16 days from egg to
egg production for each generation. It's also very prolife with
a single female laying as 140 eggs during its 60 days life time
(6, 7). In laboratory mice, serve O. bacoti infestation has been
associated with decreased litter production (8), anemia and
death (9).The control of O. bacoti is somewhat difficult due to
the nature of this parasite, which is more likely to be found in
the litter or in corners or racks of living areas, than on the
hosts skin itself (10).

*Corresponding author: Shivan N. Hussein
Department of Medicine and Surgery, College of
Veterinary Medicine, Duhok University

Many insecticides were considered to eliminate the mites.
Insecticides that interrupt neurotransmission in insects such
Pyrethrin, Pyrethroids and Ivermectin, which have been used
for many years as well as more recent products (11). Due to
its wide margin of safety, ease of administration and
mechanism of action is a popular anthelmintic for use in
laboratory and domestic animals and human (12). During
accidental outbreak of mite infestation in colonies of mice in
our laboratory. Faculty of wveterinary medicine/ Duhok
University.

This study was planned to known the causative agent and
simple trials to control and elimination of the tropical mite
(Ornithonyssus Bacoti) by using Ivermectin as one of an
effective anthelmintic.

MATERIALS AND METHODS

Eighty White Swiss (albino mice) were brought from
laboratory animals of faculty of veterinary medicine to our
laboratory of clinical pathology. The mice kept in special
cages. About of 10 in each cage, in order of several routine
purposed. These cages were provided with optimal ambient
temperate 23-27 C° and normal rat food and clean water
supply.

On March 2014, through routine examination of colonies, we
observed unusual irritation signs appeared on all mice, and
some with severe cutaneous lesions, and six mice were found
dead and also through a close inspection of colonies, there
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were found actively moving of the ectoparasites on different
sites of cages, between foot and on entire body of mice. The
samples of ectoparasites were collected in 90% ethanol and
examined under dissecting microscope and light microscope.

The skin specimen from cutaneous lesion was fixed in 10%
neutral buffered formalin. Tissue samples were embedded in
paraffin and thin sectioned 5 micron thicknesses, and then the
section was sainted with hemotoxylin and eosin.

Four groups of heavily infested mice with the parasite (each
contained 10 mice) were used for evaluation of Ivermectin.
The doses of 0.lmcg/kg, 0.2mcg/kgof drug Ivermectin
(Uvema/uved 1%) were injected subcutaneously s/c in the
group 1, 2, 3 respectively and group 4 remained without
treatment as control group. After treatment all mice were kept
in clean cages.

RESULTS

On closely examination of mice in all cages. The all mice
were observed with signs of irritation. Also six infested mice
7.4% were found dead, and some infested mice were showed
varies gross lesions on the skin, these include, severe
supprative pruritic dermatitis to mild spotted erythemic
papules on the different site of the boby (Fig.1).

All collected samples of the parasite were examined by
dissecting microscope and light microscope which revealed
both; unfed, grey color mites and heavily engorged red to
black red female mites were infested and free life in the cages
(Fig.2). In depending on morphological feature of mites, that
all collected mites belonged to the species of O. bacoti.

Histopathological sections were revealed a mild to a severe
inflammatory change in the epidermal and deep dermal layers
of skin. The epidermal layer showed many changes, these
include hyperkeratosis of the skin due to hyperplasia of the
stratum corneum and granulosum, these causing thicknesses
of the epidermis. There was also skin parakeratosis due to
excoriation of the epidermis (Fig.3). There was evidence of
invasion of mouth part of mite into epidermal layer of the skin
and present of mites on superficial site of the kin (fig. 3,
arrow). The deep dermal layer was showed thickness and
heavy infiltration of mononuclear and eosinophilic
granulocytes leukocytes. There was also alopecia and
destruction of many hair follicles (Fig.4). The result of effect
of Ivermectin showed in Table (1). The all mice 100% in a
group three which received 300 mcg of Ivermectin were
showed signs of neurotoxicity of Ivermectin, these include
short duration of severe tremor, comma sleeping and death.
The two other groups were found a completely relived from
infested mites from second day after treatment till the end of
the study. The skin lesions were appeared a gradually
repaired, start from 4™ day after treatment. The hair showed
reappeared and completely developed at the end of the study
(20 days), absence of irritation signs and purities and the all

mice were appeared actively inbeavering. Figure 2 A. Un fed mite. B.Fed engorged female. of O. Bacoti.

Table 1 Efficacy of Ivermectin in treated groups of mice against O. bacoti.

Group No. of Dose 2nd Day after 4th Day after 6th 10th
Mice (Mcg) treatment treatment Day after treatment Day after treatment
1 10 100 - - - -
2 10 200 - - - -
3 10 300 Dead - - -
4 10 Control + - - -
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Figure 3 A. Epidermal layer of skin with hyperplasia of stratum
corneum & stratum granulosum. Present of adult mites on superficial
layer (arrow). B. Epidermis with introduced mouth part (hypostome and
pedipalps).

Figure 4 A. the deep dermal layer of skin with thickness and sever
infiltration with leukocytes (monocytes and eosinophils). B.the deep
dermal layer with alopecia and distruction of hairfollicles.

DISCUSSION

In this study the mite O. bacoti was discovered from colonies
of naturally infected mice. No informations are available
about the occurrence of this mite in any place of our country
especially in Kurdistan region/north of Iraq. This may be the
first report which deals with these arthropods. O bacoti were
commonly known as the tropical rat mite. It is endemic in
many parts of the United State. It was first described by Hirst
in Australia in 1913(13) and is common in temperate climates
of the world (14). It is about 80% of wild rodents in Germany
are infested by this parasite (2).

This mite was diagnosed according to the morphological
characteristics. All reports have been similar way used for
identification of this mite (15, 16). Diagnosis is based on the
identification of mite on the animal or in its environment (2,
19). Unfed mites were gray whites, while fed mites were red
brown (5).

The source of infestation of mice colonies in our laboratory
might be introduced this mite either by wild mice or rodent
had been in freely found around the area of laboratory. (17,
18) reported that the O. bacoti has the widest host range
parasitic a variety of hosts of domestic and wild mammals and
and birds and its the host commonly reported mesostigmatid
mite both in laboratory rodent and colonies. However, report
of mesostigmatid mite infestation in laboratory rodent
facilities have generally been uncommon in the last two
decades. Recently, however several institutions reported
onfestation with O. bacoti (tropical rate mite) and Laelpse
echidninus (spiring rat mite) (14) and (4).

This mite O. bacotiwas caused severe irritation signs and
pruritic dermatitis skin lesion in infested mice in this present
investigation. (2) And (19) found the two mites in laboratory
rodent colonies, O. bacoti and L. Rechidnin also bite human
and have potential to transmit zoonotic disease. Pet rodents
can be infested from in apparent to pruritic with excoriation
(2, 19).

Mite infestation cause several health problems in mice,
including; wulcerative dermatitis, amyloidosis and other
immune system alteration (20, 21) observed severe rate mite
infestation cause debility, anemia in rodents. But (1) observed
no clinical effects in lightly infested case, while, in this study
severe suppurative pruriticdermatitis was observed with 7.4%
of mortality due to O. bacotiinfestation.

These parasites induce a non-specific dermatitis by their
mouth parts and saliva components (22).

In this study the efficacy of Ivermectin against O. bacoti was
observed. The one group which received a high dose 0.3 mcg/
kg of Ivermectin showed neurotoxic effect of the drug
include; severe tremor and death of all mice (n=10) in agroup,
while the other group become safety and with good response
to treatment without side effects and completely recovered of
mice from mites. There were several literatures which dealt
with control and remove of different type of mite from
rodents by using different drugs. (23)Used Butox vet
(Deltamethrin) 12.5% as dipped solution against O. bacoti in
mice. The treated mice completely recovered for asingle
treatment and did not show side effects.
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Various insecticides such as malathion (8), methylcarbonate
(24), Lindane (9) and Vapona (21) have been successful in
eradicating O. bacoti in festation in laboratory mice. One of
its wide margins of safety, ease of administration and
mechanism of action. Ivermectin is a popular anthelmintic for
use in laboratory and domestic animals and humans. Gamma
amino butyric acid (GABA) an important neurotransmitter in
vertebrates as found principally in the central nervous system
of mammals (25). The overdosing with Ivermectin as it can
cause neurological problems and be very distressing.
Symptoms of overdoses can be lack of coordination, tremor,
blindness, disorientation or weakness (25). Although, the
ivermectin is frequently used to eliminate mite infested,
examples Myocoptes muscul ulinus and Myobia musequli
(two of the most common mites) in rodents (26, 27, 28).

References

1. Waston, J (2008). New building. Old parasite:
mesostigmated mites. An ever-present theat to barrier
rodent facilities. JIAR Jornal, vol 49, No 3: 303-309.

2. Beck, W (2008). Occurrence of a house infesting
tropical rat mite Ornithonyssus bacoti on murides and
human beings. Travel Medicine and Infectious
diseases, 6: 245-249.

3. Hetherington, G.W., William, R. H. and Edgar, B.S
(1971). Rat dermatitis. JAM MED ASS. 215: 1499-
1509.

4. Kelaber, J., Jogi, R. and Katta, R. (2005). An outbreak
of rat mite dermatitis in an animal research facility.
Cutis, 75: 282-286.

5. Chang, S.L., Sung, J.H., Soon, B.K., Do, W.K., Jae,
B.J. and Balk, K. (2002). Outbreak of rat mite
dermatitis in medical students. International Journal of
Dermatology. 37(8). 591-598.

6. Fishman, H. (1988). Rat mite dermatitis. Cutis 42 (5):
414-1116.

7. Fox, J.G. and Brayton, B. (1982). Outbeak of tropical
rat mite dermatitis in laboratory personal. Arch Dermol
118(9). 676-678.

8. Keefe, T.J., Scanlon, J.E. and Wetherlad, D. (1964).
Ornithonyssus bacoti infestation in mouse and hamster
colonies. Lab. Animal care 14: 366-369.

9. Harris, J.M. and Stockton, E.J. (1960). Eradication of
the tropical rat mite Ornithonyssus bacoti from a
colony of mice. AM J Vet. Res: 21:316-318.

10. Beck, W. and Ptisters, K. (2004). Occurrence of a
house infesting tropical rat mite (Ornithonyssus bacoti)
on Murides and Human beings in Munich: 3 case
reports Wiener Klinische wocherenschrift, 116: 65-85.

11. Hiee, A.W., Randolph, M.M., Boyd, LK. and
Mandrell, D.T. (2005). Use of permethrin eradicated
the tropical rat mite (Ornithonyssus bacoti) from a
colony of Mutagenized and transgenic mice. AM Ass
for lab Anim Sci. Vol 44. No 57:31-34.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Davis, A.J., Paylor, D.m., Donald, P.M., Libbey, M.,
Liger, A., Bryant, K. and Craw leg, N.J. (1999).
Behavioral effect of Ivermectin in mice Lab. Anim Sci
Vol 49. No 3.

Hirst, S. (1913). Leuognathus bacoti. Bull Ent Red, 4,
122. cited by cole, J et al.,2005. Ornythonyssus bacoti
infestation and eliminationfrom a mouse colony. AM
Ass of lab Animal Sci. Vol 44. No 3: 27-30.

Cole, J.S., Sabol Jones, M., Karolewski, B. and Byford,
T. (2005). Ornithonyssus bacoti infestation and
elimination from a house colony. Contemp Top. Lab
Anim Sci 44: 27-30.

Wall, R. and Shearer, D. (2001).Veterinary
ectoparasites. Biology, Pathology, control. 2" Edition.
Black well Sciences Ltd, P: 51-52.

Shapira, S.L. and Mandel, P. (2010). Pathology and
Parasitology for veterinary Technicians 2™ Edition.
Delmar, USA. P.165.

Chu, DK., and Couto, M.A. (2005). Arthropod
infestation in a colony of mice. Lab Anim (Ny)34: 25-
27.

Coon, O. (2005). Infestation of Spring rat mites in
Vivarium. Top Lab Anim. 44: 79.

Fox, M.T., Backer, A.S., Farrquhar, R. and Eve, E.
(2004). First record of Ornithonyssus bacoti from
domestic pet in the United Kingdom. Vet. Rec. 154:
437-438.

Johnston, A.N., Trammell, A.R., Ball-Kell, S.,
Verhulst, S. and Toth, A.L. (2009). Assessment of
immune Activation in mice befor and after Eradication
of mite infestation. Am Ass. Lab. Anim SCI. Vol 45.
No 4: 371-377.

French, A.W., (1987). Elimination of Ornithonyssus
bacoti in a colony of agin mice. Lab Anim Science 37.
670-672.

Baum Strack, J., Beck, W. and Hofman (2007).
Outbreak of Tropical-(Ornithonyssus bacoti) dermatitis
in a home for disabled person. 215: 66-68.

Nath, A.J., Venkataramana, K.N., folster Holst, R. and
Beck, W. (2013). Epizootiology, treatment and control
rat-mite infestation a breeding colony of swissmice
under temperate climate of Nigriris Hill. /ndio Anim
Sci Rep. Vol 7. Issu 3:114-120.

Fox, J.G. and Brayton, B. (1982). Zoonosis and other
human health hazard p.403-423.

Edwards, G. (2003). Ivermectin: doses P-glycoprotein
play in neurotoxicity. Filaria J Vol 20. NO 1. P.58.
Bennett, D. G. (1986). Clinical pharmacology of
Ivermectin. J. Anim. Vet. Med. Ass. 189: 100-104.
Lovell, R.A. (1990). Ivermectin and Piperazine
toxicosis in dogs and cats. Vet. Clin North Am S mall
Animal. Pract. 20 (2): 453-468.

Bennett, D. G. (1986). Clinical pharmacology of
Ivermectin. J. Anim. Vet. Med. Ass. 189: 100-104.

How to cite this article:

DOI: http://dx.doi.org/10.24327/ijcar.2017.4120.0443

Shivan N. Hussein et a/ (2017) ' Efficacy Of Ivermectin On Tropical Mite (Ornithonyssus Bacoti) In Naturally Infected
Laboratory Mice', International Journal of Current Advanced Research, 06(06), pp. 4117-4120.

skeosk sk skok sk

4120



