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Introduction
Trypanosoma evansi, a mechanically transmitted 
blood protozoan parasite causing trypanosomosis 
(‘surra’) is one of the major obstacles to livestock 
production and health (Gill, 1991). Besides caus-
ing disease, the trypanosomes are held responsible 
for producing a state of severe immunosuppression 
which renders the host more susceptible to sec-
ondary infections and poor response to bacterial 
and viral vaccines (Holmes, 1980). Mange is one of 
the serious debilitating and common skin disorder 
reported in rabbits throughout the world (Davies et 
al, 1991). Transmission among animals is by direct 
contact and humans are infected rarely (Chakra-
barti, 1986). Common hosts of notoedric mange 
include cats, rats, squirrels, rabbits and bats (Mullen 
& Oconnor, 2002). Several drugs have been tried 
against notoedric mange in rabbits with varied effi  -
cacy (Singla et al, 1996; Chhabra et al, 1989; Singari 
et al, 2001; Aulakh et al, 2003). Doramectin, a long 
acting endectocide against ectoparasites with a wide 
spectrum of activity (Logan et al, 1996; Jagannath & 
Yathiraj, 1999), has been successfully used as a single 
dose treatment against mange mite in sheep (Bates et 
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Summary
Th is report describes observations on the development of cutaneous lesions in rabbits exper-
imentally infected with Trypanosoma evansi. Skin scrapings revealed the presence of diff erent 
developmental stages of Notoedres cati var. cuniculi and the animals were successfully treated 
by combined anti-Trypanosoma (diminazene aceturate @ 3.5 mg.kg-1body weight) and acaricid  
treatments (doramectin @ 400g.kg-1body weight). T. evansi infection probably made the rab-
bits more prone to infection of notoedric mange and doramectin proved to be eff ective, practi-
cal and well tolerated means of treatment. 

al, 1995), pigs (Arends et al, 1999) and camel (Singh 
et al, 2001). During our studies on the potential of 
T. evansi as biocide of rodent pest species viz.  Ban-
dicota bengalensis and Rattus rattus, T. evansi strain 
was maintained in rabbits which acquired notoedric 
mange.  Th e objective of the present study is to place 
on record the development of naturally acquired 
notoedric mange (due to Notoedres cati var.  cunic-
uli) in rabbits experimentally infected with T. evansi  
along with its successful treatment.

Materials and Methods
Animals
Sexually mature healthy laboratory bred rabbits 
between 1-2 years of age (n=8) of both sexes (four 
each), with mean body weight of 2.43 ± 0.18 kg, were 
kept in single rabbit metallic cages in a well ventilat-
ed room for the maintenance a source of T. evansi.  
Th e fl oor, walls and ceiling of the room were smooth 
and free from cracks and crevices. Rabbits were 
fed with standard animal diet procured from M/s 
Ashirwad Industries (Chandigarh), India. During 
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the study period, the temperature and humidity 
ranged between 22-280C and 40-60%, respectively. 
Th e rabbits had access to natural day light condi-
tions. Animal cages and rooms were cleaned daily. 
Animals were treated humanely as per the guidelines 
approved by Institutional Animal Ethics Committee, 
Punjab Agricultural University (PAU), Ludhiana, 
India.

Infection and clinical signs
Prior to the use of rabbits for maintenance of T. 
evansi, all the rabbits (both treated and untreated) 
were checked for the presence of ecto- and endopar-
asites through blood, fecal and skin scrapings exam-
ination. All the rabbits were found negative both for 
ecto and endoparasites. For maintaining T. evansi, 
fi ve rabbits (two males and three females) with mean 
body weight of 2.18 ± 0.21 kg were inoculated intra-
peritoneally with 1 ml of the purifi ed trypanosome 
(Figure 1) stock containing 1 x 106 T. evansi. Th e 
rabbits developed signs of disease with paroxysms 
and intermission. Th e infected rabbits were found to 
have intense itching, discomfort and loss of fur with 
patchy exudation from the skin due to dermatitis. 
Th is was followed by dry yellowish white crust for-
mation. All the cases presented lesions on the frontal 
area of head including nose, lips, and eye lids.  Th ree 
rabbits also showed lesions on pinna and legs (Figure 
2). Heavy crust on eyes interfered with vision. Th e 
animals were also found depressed and emaciated. 
Th ese clinical signs and characteristics of lesions 
were suggestive of mange. Other rabbits (two males 
and one female with mean body weight of 2.50 ± 0.32 
kg) not infected with T. evansi remained normal and 
healthy.  

Diagnosis 
Defi nitive diagnosis was confi rmed by microscopic 
examination of skin scrapings of all the fi ve rabbits. 
Scrapings of the crusty skin of the aff ected rabbits 
were collected, treated with 10% KOH solution and 
incubated at 37oC for 8 hours followed by centrifu-
gation at 800g for 5 minutes. Th e supernatant was 
discarded and the sediment was carefully mixed with 
saturated glucose solution. Finally, aft er 10 minutes 
the upper layer was collected and examined under a 
stereoscopic microscope to determine the presence 
of mites. Specifi c identifi cation of the mites was per-
formed following the description given by Soulsby 

(1982) and Muller et al (1983). Biopsy of skin pre-
served in 10% neutral buff ered formalin was con-
ducted for recording histopathological changes. Skin 

scrapings of healthy, uninfected rabbits were also 
examined for the presence of mites. Th ese rabbits did 
not have clinical signs of mange.

Treatment
All the infected rabbits were treated with doramectin 
@ 400 g.Kg-1 body weight subcutaneously. Th e mean 
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Figure 1. Giemsa stained smear showing DEAE cellulose 
purifi ed Trypanosoma evansi used for infecting rabbits.

Figure 2. Rabbit with lesions of Notoedres cati var. cuniculi 
infestation on face, muzzle, eyelids, and limbs. Heavy 
crust on eyes interfering with vision.
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dose of doramectin calculated for 5 infected rabbits 
was 872 ± 83.33μg per rabbit with a range of 600 to 
1200μg per rabbit. Because of the diffi  culties associ-
ated with topical treatment of rabbits and in admin-
istering the small drug volume required i.e. less than 
100μl per rabbit, a decision was made to treat all the 
infected rabbits with a dose of 0.1ml of 1% (10mg.
ml-1) injectable solution of doramectin (Dectomax, 
marketed by Pfi zer Limited, Pfi zer center, Mumbai, 
India) subcutaneously for notoedric mange. Simul-
taneously, the uninfected rabbits were also injected 
with 0.1ml distilled water subcutaneously. Injection 
of diminazene aceturate (Berenil, Hoechst India 
Limited) @ 3.5mg.Kg-1 body weight was given along 
with antihistamine chlorphenaramine maleate to 
treat trypanosomosis. 

Aft er the treatment, rabbits were observed daily 
for general and local adverse reactions, increase 
or decrease in scratching, restlessness and lesions, 
reduction in crust, appearance of the hair coat and 
improvement in general behaviour. Blood smear 
examination and mouse inoculation tests (Figure 3) 
were conducted daily for three days and subsequent-
ly at fortnightly intervals to diagnose trypanosomo-
sis. Skin scrapings of treated rabbits were obtained 
aft er the doramectin treatment on day 3, 7, 10, 15 and 
then at fortnightly intervals. Follow up evaluations 
of all the rabbits continued for up to 3 months aft er 
doramectin and diminazene aceturate treatment.  

Results 
Pre-treatment
Microscopic examination of skin scrapings revealed 
abundant mites at various developmental stages i.e. 
egg, egg containing larva, larva, nymph and adult 
(Figures 4-7) indicating active infection. Th e number 
of mites/cm2 including all the stages varied from 40 
to 120 per skin scraping with a mean of 78 ±13.28. 
Th e mites were identifi ed as Notoedres cati var. cunic-
uli on the basis of long and unjointed pedicels with 
bell shaped suckers on tarsi (Figures 6-7), location 
of anus at dorsum (Figure 7) and lacking of dorsal 
spines which diff erentiates Notoedres spp. from Sar-
coptes spp. as per the description given in Muller et 
al (1983). Skin biopsy revealed changes in the epi-
dermis varying from infl ammation (with infi ltration 
of eosinophils, lymphocytes, fi broblasts and neu-
trophils), occasional areas of hemorrhages, edema, 
hyperplasia and hyperkeratosis. Th e mites did not 
burrow beyond the epidermal region. Th e cut sec-
tions of mites were present in the superfi cial layers 
of the epidermis (Figure 8). No mite was observed in 
the skin scrapings of healthy, uninfected rabbits.

Figure 3. Giemsa stained blood smear of mice showing T. 
evansi with longitudinal binary fi ssion. Arrow indicates 
dividing nucleus.

Figure 4. N. cati var. cuniculi egg containing larva
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Post-treatment
No adverse signs (nervous signs, depression, lethar-
gy, diarrhea, blindness, abnormal behaviour, infl am-
mation or pain at the site of injection) were observed 
aft er the administration of doramectin and dimi-
nazene aceturate in any of the treated cases. Th e 
treatment resulted in progressively decreased fre-
quency of itching. Th e animals stopped scratching 
completely within 5 days of the treatment. On day 7, 
skin scrapings were found negative for all the devel-
opmental stages of N. cati var. cuniculi except adult 
mites. Rabbits were negative for T. evansi from day 
2 onwards as revealed by blood smear examination 
and mouse inoculation test. Hair started growing 
and the animals improved visibly in condition. Com-

plete cure was observed within 15 days of treatment 
as evidenced by complete lack of visually detectable 
lesions, absence of mites in skin scrapings, growth 
of hair and improvement in general condition of the 
animals (Figure 9). Up to 3 months aft er treatment, 
animals did not show any clinical signs and were par-
asitologically (blood and skin scraping examination) 
negative for the presence of mites and trypanosomes. 

Discussion
Th e rabbits used for the maintenance of strain of T. 
evansi may be sub-clinically infected with notoer-
dric mange.  T. evansi infection may have made them 
prone to develop the  clinical form of disease which 
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Figure 9. Rabbit showing improvement 14 days aft er 
treatment. 

Figure 5. N. cati var. cuniculi larva 
showing two anterior and one posterior 
pair of legs.

Figure 6. N. cati var. cuniculi adult 
male characterized by long and 
unjointed pedicels with bell shaped 
suckers I, II & IV, epimeres and penis.

Figure 7. N. cati var. cuniculi adult female 
characterized by unjointed pedicels with 
bell shaped suckers I & II.and dorsal 
anus.  

Figure 8. Section of skin showing hyperplacia and 
hyperkeratosis of epidermis along with cut sections of N. 
cati var. cuniculi.
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was suspected from skin lesions and was easily diag-
nosed by skin scraping examination parasitologically. 
Notoedric mange has also been reported previously 
in other rabbits kept with the breeder (PAU, Lud-
hiana) and other parts of the city which were suc-
cessfully treated with acaricides (Singla et al, 1996; 
Aulakh et al, 2003). Immunosuppression caused by T. 
evansi infections has been observed in cattle (Ikeme 
et al, 1984), Buff alo (Singla et al, 2001), goat (Sharma 
et al, 2000), pig (Holland et al, 2003) and guinea 
pig (Sarmah et al, 1997) from time to time by var-
ious workers. Flaring up of T. evansi infection due 
to immunosuppression caused by mange infection 
leading to mortality in pigs has also been observed 
(Gill et al, 1987).

Th e results of present studies that N. cati var. cunic-
uli mites did not burrow beyond superfi cial layers of 
epidermis in rabbits are confi rmatory of the previ-
ous reports (Singla et al, 1996, Rajeswari et al, 1995) 
in rabbits. Pence and colleagues (Pence et al, 1982), 
however, reported occurrence of several notoedric 
mites in stratum corneum and a few in stratum ger-
minativum of the bobcat. 

In comparative trials of doramectin and ivermectin 
(Arends et al, 1999; Clymer et al, 1997), persistent 
effi  cacy of doramectin was found to be much longer 
on the basis of prevention of infestation and mite 
recovery. Th is may be due to its longer plasma half 
life than ivermectin and high concentration achieved 
in the skin to kill the mite present in the keratin layer 
of the skin (Goudie et al., 1993; Jones et al, 1993; 
Reinmeyer & Courteny,, 2001). Th e long plasma life 
of doramectin is attributable to its oily formulation 
and its non-polar cyclohexyl group located at carbon 
25 of the ivermectin ring (Wicks et al, 1993).  Based 
on these factors when doramectin @ 400g.kg-1 

body weight was injected to rabbits as a single dose, 
it was successful for bringing clinical and parasi-
tological recovery from notoedric mange in rabbits 
infected with T. evansi. Th ese results are similar to 
those reported by Delucchi & Castro (2000) against 
notoedric mange in cats. Voyvoda et al (2005) found 
the drug very eff ective against sarcoptic mange in 
angora rabbits. 

One of the interesting observations during pres-
ent studies was that all the rabbits which were not 
infected with T. evansi were healthy and clinically 
and parasitologically negative for notoedric mange 
during and aft er the experimentation. Perusal of 
available literature indicates that it appears to be 

the fi rst report of its kind due to the development of 
notoedric infection concurrent to trypanosomosis in 
rabbits with 100 percent recovery following a single 
dose of doramectin. 
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