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ABSTRACT 
 
Mange or scabies in cats, caused by Notoedres cati and Sarcoptes scabiei, is a highly contagious 
parasitic skin disease. Research efforts have been intensified in both developed and developing 
countries to evaluate the use of clinical and scientifically validated herbal drugs on humans and also 
animals. This study aimed to evaluate the therapeutic efficacy of black ginger (Kaempferia parviflora) 
paste against mange in stray cats naturally infested with N. cati. Twelve cats exhibiting clinical signs of 
mange were captured in Kota Bharu, Kelantan, and housed in isolation. Infestation was confirmed via 
deep skin scrapings, and lesion severity scores were recorded before treatment. Cats were randomly 
assigned to four treatment groups (n=3 per group). Results indicated that a higher concentration of black 
ginger paste (0.7 g/ml) demonstrated superior efficacy compared to a lower concentration (0.5 g/ml). 
However, no significant differences (P-value = 0.105) were observed among the four treatment groups 
(extra virgin coconut oil, 0.5 and 0.7 g/ml black ginger pastes, and ivermectin). No viable mites were 
revealed from cats treated with the paste and with a concentration of 0.7 g/ml. Black ginger paste in this 
concentration was able to achieve an efficacy percentage of almost 30% of Notoedres-induced skin 
lesion score reduction. These preliminary findings suggest that K. parviflora may offer a promising plant-
based alternative for managing notoedric mange in cats, pending further confirmatory studies with larger 
sample sizes. 
 

© 2025 UMK Publisher. All rights reserved. 
 

 
1. INTRODUCTION 

Feline scabies, resulting from notoedric mange, 
particularly Notoedres cati, is a communicable and zoonotic 
affliction predominantly observed in domestic cats (Felis 
catus). Transmission occurs through direct contact with 
infected animals or by contact with contaminated bedding or 
areas frequented by infested animals. While domestic cats are 
commonly infested, N. cati has been documented in over 15 
animal hosts, including dogs, foxes, and rabbits (Foley et al., 
2016). The infestation induces severe pruritus, causing 
substantial discomfort to the affected cats. Persistent itching 
may lead to self-mutilation, resulting in lesions and secondary 
bacterial infections. Clinical manifestations include alopecia, 
scales, crusts, and skin lichenification, with initial lesions 
manifesting on the pinnae and swiftly spreading to the ear, 
face, eyelids, and neck. In severe instances, the lesions may 
extend to the feet and perineum, accompanied by potential 
weight loss and, in extreme cases, fatality (Deplazes et al., 
2021). 

Although individual cases may go unnoticed, 
outbreaks or epizootics have been documented, particularly in 
environments such as cat colonies, breeding facilities, or 
catteries where animals are in close contact and hygiene may 
be compromised (Miller et al., 2013; Leone & Han, 2020). 
Actual prevalence data are limited, with reported rates ranging 
from 0.6% in stray cats in Israel (Salant et al., 2014) to 2.35% 
in Greece (Lefkaditis et al., 2015). A current report from the 
government clinic of the Malaysian Department of Veterinary 
Services revealed the pet cats infested with N. cati were 
1.96% (Premaalatha et al., 2023). Beyond the clinical 
consequences, notoedric mange also poses an economic 
burden, particularly in multi-cat facilities. Costs associated 
with diagnosis, treatment, and quarantine measures can be 
substantial. Additionally, infestations may necessitate 
temporary closure of breeding operations or shelters, reduced 
adoptability of affected cats, and long-term management 
strategies, all contributing to financial losses for caretakers, 
rescue groups, and veterinary services. 
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Even though there are several treatment protocols 
suggested for combating mange in cats (Dryden, 2025), only 
two products are registered for the treatment of mange 
(including Notoedres cati): Prazimec-C (Biovet JSC, Bulgaria) 
and AdvocateTM for cats (Elanco, US). Both products contain 
macrocyclic lactones, which have been proven to be effective 
against Notoedres cati (Hellmann, 2013; Sivajothi, 2015). 
However, other macrocyclic lactones such as eprinomectin, 
moxidectin, and selamectin also demonstrated high efficacy in 
treating notoedric mange in domestic cats, being used off-
label in cats for decades (Salman, 2023; Dryden, 2025). 
Commonly used protocols of macrocyclic lactones include two 
to three treatments of ivermectin (0.3 mg/kg) given 
subcutaneously at 7-day intervals and topical application of 
selamectin at the dose of 6 mg/kg (Itoh et al, 2004). Other 
protocols, such as lime sulphur dip, are also used widely, 
especially in kittens with notoedres mange (Dryden, 2025). 
The treatment gap identified in current mange protocols for 
cats lies in the off-label use of macrocyclic lactones, potential 
side effects, the need for repeated treatments, and limited 
options for sensitive populations like kittens. These gaps 
highlight the need for alternative or supplementary treatments 
which could offer a safer, cost-effective, and topical solution, 
particularly for cats that may be sensitive to conventional 
treatments or in regions where pharmaceutical options are 
less accessible. 

For the last two decades, research efforts have been 
intensified in both developed and developing countries to 
evaluate the use of clinical and scientifically validated herbal 
drugs on humans and also animals (Ural et al., 2019; 
Atanasov et al., 2021). The global surge in adopting 
alternative medicine, particularly herbal remedies, is evident 
across diverse demographic segments (Welz et al., 2018). 
Black ginger (Kaempferia parviflora Wallich. ex Baker.) is a 
plant from the Zingiberaceae family distributed widely 
throughout the tropics, particularly in Southeast Asia. Its 
rhizome has been traditionally used as a folk medicine for 
managing various diseases, including inflammation, ulcers, 
abscesses and allergies (Charoensup et al., 2022; Tan et al., 
2024), with several pharmacological studies that proved to 
have various medicinal properties (Saokaew et al., 2017; 
Chen et al., 2018; Klinngam et al., 2024). To the best of our 
knowledge, there is currently no in vivo study evaluating the 
use of black ginger paste in cats. However, given the well-
documented therapeutic potential of black ginger and the 
extensive safety data derived from rodent studies (Chivapat et 
al., 2015; Huang et al., 2024), its application presents a 
feasible alternative for the supportive management of mange-
infested cats. Given the promising prospects of this herbal 
medicine, this study employed a topical paste formulated with 
black ginger to investigate the therapeutic efficacy of black 

ginger as a topical treatment for naturally occurring N. cati 
infestations in cats. 

2. MATERIALS AND METHODS 
2.1. Ethics statement 

The study protocol was reviewed and approved by the Animal 
Ethics Committee 2022 of the Faculty of Veterinary Medicine, 
Universiti Malaysia Kelantan: UMK/FPV/ACUE/FYP/018/ 
2022. Cats were handled with due regard for their well-being. 

2.2. Topical paste preparation 

The black ginger powder was obtained by processing 
one kilogram of fresh Kaempferia parviflora cultivar ifssa 
rhizomes from the Institute of Food Security and Sustainable 
Agriculture, Universiti Malaysia Kelantan. Fresh rhizomes 
were cleaned thoroughly first with tap water and twice with 
distilled water to remove contaminated soil and dirt. The 
cleaned rhizomes were then cut into smaller pieces and dried 
in a food drying machine (HAOYUNMA, China) at 40°C for five 
days till a constant weight was achieved. The dried rhizome 
pieces were ground to form fine powder using a food 
processor (Philips, Netherlands). Ground rhizome powder 
was kept in a desiccator at 20°C till further use. 

The prepared fine powdered form of rhizomes was 
used to prepare a topical paste for this study (Atifah & Kurnia, 
2024). For the topical paste preparation, 1 g and 1.4 g of black 
ginger powder were added to 2 ml of extra virgin coconut oil 
(Country Farm Organics) and homogenised using a brush in 
a stainless-steel bowl in order to obtain the 0.5 g/ml and 0.7 
g/ml black ginger paste. The 0.5 and 0.7 g/ml doses of black 
ginger paste were selected based on several practical 
considerations, as there is no prior research or established 
dosage guidelines for the use of black ginger paste in cats. 
These doses were determined primarily by the availability of 
black ginger powder. Furthermore, the chosen doses ensured 
the consistency of the paste, striking a balance between being 
neither too watery nor too sticky, making it easier to apply to 
the cats' skin while maintaining an effective concentration of 
active compounds.    

2.3. Study animals 

The twelve cats included in the study were stray cats 
caught around the wet market in Kota Bharu, Kelantan. The 
cats are short-haired cats of both sexes, aged between 6 and 
48 months, apparently healthy except for confirmed naturally 
notoedric mange infestation, based on clinical signs and 
positive results for viable N. cati mites on deep skin scrapings. 
Skin scrapings were performed by removing the hair over the 
sampling areas, then scraping (about 1 cm² each) from three 
different sites using a scalpel blade made of 2 cm scalpel 
blade so that capillary oozing occurred. Immediately 
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afterwards, the removed material (skin debris) was placed on 
a glass slide with glycerol and observed under a compound 
microscope at 40x enlargement. 

These cats were placed individually in a stainless-
steel cage in an isolation animal holding room at the Faculty 
of Veterinary Medicine, UMK. In each cage, they were 
equipped with a plastic feed, water bowl, and litter box. All cats 
were fed with ad libitum commercial dry food and water twice 
daily. They were acclimatised for one week before starting the 
experimental study. Physical examinations, including 
measuring body weight, heart rate, respiratory rate and 
temperature, were done on Day 0 before starting the treatment 
to ensure the cats were fit to undergo the treatments. A final 
physical examination was also conducted at study completion 
by a licensed veterinarian before the removal of the animals. 

2.4. Study design 

Three cats each confirmed with N. cati mites were 
randomly assigned to the negative control (extra virgin 
coconut oil), positive control (ivermectin, 0.4 mg/kg), and two 
treatment groups (Black ginger powder + extra virgin coconut 
oil, 0.5 g/ml & 0.7 g/ml). For all enrolled cats, general health 
observations were performed daily during the whole study 
duration by observing the animals' appetite, defecation, and 
urination from Day 0 until Day 14. The sample size of 3 cats 
per group was chosen based on ethical considerations, 
principles to minimize animal use while still gathering 
preliminary data. As a proof-of-concept study, this small 
sample allowed for the initial assessment of the safety and 
potential efficacy of black ginger paste in managing mange 
infestation in cats. Although this limited sample size reduces 
statistical power, it provides valuable baseline data that will 
inform the design of future studies with larger sample sizes to 
achieve more robust, statistically significant results. 

Cats were once treated subcutaneously with 
ivermectin at 0.4 mg per kg body weight using a 1ml syringe, 
23-gauge needle. The treatments were administered once 
(Day 0) directly on the skin, after parting the hair and sterilising 
the surface with an alcohol swab, in one spot in the midline of 
the neck between the base of the skull and the shoulder 
blades. Topical administration for negative control (extra virgin 
coconut oil) and treatment groups (black ginger paste) will be 
applied twice a day at the area of the skin lesion. Skin 
scrapings were collected 7 days before Day 0 and on Day 14 
from the edges of active lesions or, if lesions regressed, from 
the area where active lesions were located at study 
commencement. At each skin scraping collection time-point, 
the severity and extent of mange lesions were evaluated 
based on the characteristic scores from Hellmann et al. (2013) 
with modification (Table 1). 

 

Table 1: Clinical Notoedres mange scores. 
Score Severity Extension Illustration 

0 
no skin lesions, 
no alopecia,  
no scratching 

no skin lesions 

 

1 

mild skin lesions, 
mild alopecia, 
occasionally 
scratching 

ear region 

 

2 

moderate skin 
lesion, moderate 
alopecia, intensive 
scratching, 
scratching wounds 

ear, face and 
neck region 

 

3 

severe skin lesion, 
severe alopecia, 
thick/crusty and 
scabby appearance 
of the skin, 
intensive 
scratching, 
scratching wounds 

ear, face, neck 
and feet 
region 

 
* Illustrations on the severity of mange infection were generated via ChatGPT and 
modified.   

 
Both scores were added and expressed as Notoedres-
induced skin lesions score (NISLS), with values between 0 
and 6. A final clinical assessment of the efficacy of the 
treatments was performed based on NISLS on Day 14. The 
following outcomes were possible: 

• Clinical cure → 100% reduction on the last 
observation day 

• Clinical improvement II → 50 – 99% reduction on the 
last observation day 

• Clinical improvement I → 25 – 49% reduction on the 
last observation day 

• Clinical failure → < 25% reduction on the last 
observation day 
 

2.5. Statistical analysis 

Efficacy percentage was calculated using arithmetic 
means according to the formula: 
Efficacy (%)

=
100 x (mean NISLS post − treatment −  mean NISLS pre − treatment)

mean NISLS pre − treatment
 

The efficacy objective was to compare quantitatively, 
based on the reduction of NISLS, which is the severity and/or 



J. Trop. Resour. Sustain. Sci. 13 (2025):373-379  

 
376 eISSN Number: 2462-2389  © 2025 UMK Publisher. All rights reserved. 

extension of skin lesions caused by notoedric mite infestation 
(clinical cure), and qualitatively based on the presence of 
notoedric mite (parasitological cure), 14 days post-treatment. 
The data were statistically analysed using IBM SPSS 
Statistics 26. The notoedric lesion score results between 
treatment groups were analysed using a one-way analysis of 
variance, Kruskal-Wallis. 

3. RESULTS AND DISCUSSION 
All cats experienced no health changes other than 

those associated with notoedric mange, observed throughout 
the study. No adverse effects were observed aside from a few 
cats showing signs of itching for a short period during the first 
application of the black ginger paste. All cats' appetites, 
bowels, and urination were normal throughout the study. 

Prior to treatment, all cats had clinical Notoedres 
mange scores ranging from 2 – 6 points. Positive controls 
using ivermectin resulted in considerable clinical 
improvement, while NISLS were worsened in the negative 
control cats on the last day of observation (Day 14). Ivermectin 
and black ginger paste, 0.7 g/ml, were able to achieve clinical 
improvement I and II, respectively, during the 14-day 
observation periods (Table 2). However, there is no significant 
difference between treatment groups in terms of their efficacy 
in reducing the NISLS (P-value = 0.105). Post-treatment skin 
scraping analysis indicated the presence of notoedric mites in 
only one cat from the ivermectin group, while all cats from the 
other treatment groups did not reveal the presence of 
notoedric mites. 

Clinical improvement was observed in the infested 
cat after a 14-day treatment with 0.7 g/ml black ginger paste. 
Reduction in pruritus, evidenced by decreased scratching 
frequency from moderate to minimal, and improvement in 
alopecic regions, with crusty lesions and lichenification on the 
head resolving to only a few 0.5mm diameter alopecic areas 
on the ear pinna, were noted post-treatment (Figure 1).  

Ivermectin is a broad-spectrum anti-parasitic drug 
primarily deployed to combat parasitic worms in veterinary and 
human medicine (Crump, 2017). Besides, it is also effective 
against several other parasite-induced epidermal parasitic 
skin diseases, as well as insect infestations. This drug has 
been replaced by the off-label use of other avermectins (e.g. 
selamectin) in the treatment schemes for feline scabies 
(Fukase et al., 1991; Mark, 2016) due to selamectin has a 
wide margin of safety in both dogs and cats when used 
according to the label directions (Farnoosh et al., 2023). 
However, in many European countries, no products from 
these compounds have been licensed for feline scabies 
treatment, concerning reports of neurologic dysfunction, 

including seizures and sudden death, which have been 
reported in kittens (Merck Veterinary Manual, 1998). 

This study showed that cats treated with ivermectin 
reduced NISL scores by almost 50% within 14 days. The 
substantial improvement of the skin lesions from this group 
might be due to wound wound-healing properties of 
ivermectin, which can promote cutaneous wound healing 
through modulation of inflammation and regulation of TGF-β1 
and VEGF levels (Cairns et al., 2018; Sia et al., 2020). One 
cat from the ivermectin-treated group had viable mites and no 
improvement in NISL scores after the experimental period. 
One possible reason for this failure could be attributed to non-
compliance with the established ivermectin protocol for 
treating mite infestation in cats. Aside from that, FeLV/FIV 
screening before treatment allocation in future studies is 
suggested as immunocompromised cats may also influence 
the treatment outcome and reduce clinical improvement. The 
worldwide ivermectin protocol for mite infestations would be 
200 – 300 mcg/kg (orally or subcutaneously), 1-2 weeks for 2-
4 treatments (Florez and Leon, 2021; Dryden, 2022). 
Therefore, the possibility of underdosing in the ivermectin 
control group due to the constraints of the research time frame 
cannot be discounted from the findings. However, drug 
resistance should also be considered as there was an in vitro 
study report on reducing the efficacy of ivermectin against 
mange when the survival times of mites with the presence of 
ivermectin increased from 1 hour in 1997 to 2 hours in 2006 
(Currie et al., 2004; Mounsey et al., 2009; Thomas et al., 
2015).  

Cats treated with extra virgin coconut oil as a 
negative control, in general, showed worsening in NISL 
scores. This result contradicts with all previous research that 
stated coconut oil can promote wound healing due to its 
retained vitamins, antioxidants, antimicrobial and anti-
inflammatory properties (Intahphuak et al., 2010; Mansor et 
al., 2012; Yeap et al., 2015; Nevin & Rajamohan, 2010). The 
negative effect of extra virgin coconut oil on mange lesions 
might be due to an inadequate observation period, as natural 
products usually take a longer time to show effects. A research 
showed that cream containing virgin coconut oil can 
accelerate the healing of mange within 5-6 weeks (Solikhah et 
al., 2021). Another study conducted by Zahran et al. (2022) 
showed that infested animals treated with coconut seed 
extract exhibited improvement in clinical signs, which started 
gradually from day 4 post-treatment until the end of the 
experiment (Day 21). In vitro study of this research also 
proved that coconut seed extract was able to cause 99% mite 
mortality and able to eradicate the mites 10 days post-
treatment. 
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The treatment groups using black ginger paste 
showed positive results, generally with a reduction of NISL 
scores, although cats applied with 0.5 g/ml black ginger paste 
were unable to achieve the outcome of improvement. The 
potential mechanisms of action of K. parviflora in reducing 
mite load and skin lesions in mange-infected cats can be 
attributed to its bioactive compounds, including 
polymethoxyflavones (PMFs). Like many other medicinal 
plants under Zingiberaceae, black ginger was proven to 
consist of antioxidants (Varghese et al., 2021), antimicrobials 
(Jeong et al., 2016; Sornpet et al., 2017; Sitthichai et al., 
2022), antiparasitic (Leesombun et al., 2019), and anti-
inflammatory (Sae-wong et al., 2009; Park et al., 2014; Lee et 
al., 2018; Takuathung et al., 2021). The overall results of black 
ginger paste were better than the results of using extra virgin 
coconut oil alone. No viable mites were revealed from cats 
treated with the paste, and with the concentration of 0.7 g/ml, 
it was able to achieve an efficacy percentage of almost 30% 
of NISL scores reduction. This could be the result of the 
synergistic effect of these two natural products, as research 
has shown that black ginger extract has synergistic effects 
combined with gentamicin against carbapenem-resistant 
bacteria (Sookkhee et al., 2022). In general, ivermectin when 
administered in cats with parasitic infection works by targeting 
the chloride channels in the parasite’s cells. The channels are 
sensitive to the neurotransmitter glutamate and by opening 
these channels, the drug interrupts with the normal functioning 
of the cell’s central nervous system which then leads to 
paralysis and death of the parasite (Fox, 2006).  

The extracts of black ginger on the other hand 
improves the immune system of an organism by acting as a 
redox scavenger which avoids cell-damaging effects. This 
enhanced immunomodulatory effect was exhibited in murines 
using extracts of black ginger (Jin & Lee, 2018) which could 
explain the antiparasitic action mechanism of the plant extract. 

The data presented herein suggest that K. parviflora 
(black ginger) paste may serve as a supportive treatment for 
feline scabies, showing potential in reducing Notoedres-
induced skin lesions and eradicating mites within 2 weeks. 
While it should not be considered a replacement for 
conventional treatments like ivermectin, its use could reduce 
ivermectin dosage, lower treatment costs, and potentially 
shorten treatment duration. Toxicology reports indicate that 
black ginger is generally well-tolerated, with superior safety 
profiles observed in both in vitro and in vivo studies 
(Mohammad Aidiel et al., 2024). However, further research 
with larger sample sizes, extended treatment periods, and in 
vitro studies on the acaricidal effects of black ginger against 
N. cati are essential to confirm these findings and explore its 

role in managing drug resistance and developing novel 
acaricidal options. 

 
Table 2: Overview of efficacy percentage in the different treatment groups 
14 days post-treatment. 

Treatment 
Notoedres-Induced 
Skin Lesions Score Reduction 

Efficacy Outcome 
Day 0 Day 14 

Extra Virgin 
Coconut Oil 

4 5 
+ 30% Failure 4 6 

2 2 
Black Ginger 
(0.5 g/ml) 

2 2 
- 10% Failure 6 5 

2 2 
Black Ginger 
(0.7 g/ml) 

2 2 
- 33% Improvement 

I 3 2 
4 2 

Ivermectin 
(0.4 mg/kg) 

3 3* 
- 50% Improvement 

II 6 2 
5 2 

* Cat positive with notoedric mites 
 

Figure 1 Notoedres-Induced Skin Lesions condition of a cat 
before (Left) and after (Right) finishing the two weeks’ black 
ginger paste (0.7 g/ml) treatment. 

4. CONCLUSION 
This study provides the first in vivo evidence of the 

therapeutic potential of Kaempferia parviflora (black ginger) 
paste in cats naturally infested with Notoedres cati. The topical 
application of black ginger, particularly at 0.7 g/ml, 
demonstrated promising effects in reducing lesion severity 
and eradicating mites within 14 days, without observable 
adverse reactions. While ivermectin achieved greater overall 
improvement, black ginger paste showed comparable efficacy 
in terms of mite clearance and lesion reduction, suggesting its 
value as a supportive or alternative treatment option. The 
findings highlight the potential role of black ginger as a safe, 
accessible, and plant-based intervention for feline scabies, 
especially in regions with limited access to conventional drugs 
or where drug resistance may be of concern. Nevertheless, 
the small sample size and short treatment period limit the 
generalizability of these results. Future studies with larger 
populations, extended treatment durations, and mechanistic 
investigations are warranted to validate these preliminary 
findings and to explore the integration of black ginger into 
broader mange management strategies. 
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