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ABSTRACT

Objective. This study investigated the recovery effects of levamisole, Tarantula cubensis extract, 
and levamisole + T. cubensis extract combination on goats with cutaneous papillomatosis. Materials 
and methods. Forty hair goats between 2 and 4 years of age in the lactation period, which were 
clinically diagnosed as having papillomatosis, were included in the study, and they were divided 
into four groups randomly, each having ten goats. No application was performed on goats in the 
control group. Levamisole (5 mg/kg, intramuscularly), T. cubensis extract (4 ml, subcutaneously), 
and both levamisole (5 mg/kg, intramuscularly) and T. cubensis extract (4 mL, subcutaneously) 
were administered to the goats in the levamisole group, T. cubensis extract group, and combined 
group, respectively, two times at weekly intervals. All animals in the groups were monitored at 
15-day intervals for three months. Results. While no recovery was observed in the control group, 
regression was observed in only one animal’s papilloma (10%). The recovery and regression rates 
were 40% and 40% in the levamisole group, 30% and 40% in the T. cubensis extract group, and 
60% and 30% in the combined group, respectively. Conclusions. All three treatments applied in 
goats for treating cutaneous papillomatosis were found to be effective in different degrees. When 
compared between treatment groups, levamisole+T. cubensis extract combination was found to be 
a more effective treatment.

Keywords: Cutaneous papillomatosis; goat; levamisole; Tarantula cubensis; treatment (Source: CAB).

RESUMEN

Objetivo. Este estudio investigó los efectos de recuperación del levamisol, extracto de Tarantula 
cubensis y la combinación de levamisol + extracto de T. cubensis en las cabras con papilomatosis 
cutánea. Materiales y métodos. En el estudio se incluyeron cuarenta cabras de pelo entre 2 y 4 
años de edad en período de lactancia, que fueron diagnosticadas clínicamente de papilomatosis, 
y se dividieron en cuatro grupos aleatoriamente, cada uno con diez cabras. No se realizó ninguna 
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aplicación en cabras en el grupo de control. Se administraron levamisol (5 mg / kg, por vía 
intramuscular), extracto de T.cubensis (4 ml, por vía subcutánea) y levamisol (5 mg / kg, por 
vía intramuscular) y extracto de T.cubensis (4 ml, por vía subcutánea) a las cabras en el grupo 
de levamisol, grupo de extracto de T. cubensis y grupo combinado, respectivamente, dos veces a 
intervalos semanales.  Todos los animales de los grupos se controlaron a intervalos de 15 días durante 
tres meses. Resultados. Si bien no se observó recuperación en el grupo de control, se observó 
regresión en solo el papiloma de un animal (10%). Las tasas de recuperación y regresión fueron 
40% y 40% en el grupo de levamisol, 30% y 40% en el grupo de extracto de T. cubensis y 60% y 
30% en el grupo combinado, respectivamente. Conclusión. Se encontró que los tres tratamientos 
aplicados en las cabras para tratar la papilomatosis cutánea eran efectivos en diferentes grados. 
Cuando se comparó entre los grupos de tratamiento, se encontró que la combinación de extracto de 
levamisol + T. cubensis es un tratamiento más efectivo.

Palabras clave: Papilomatosis cutánea; cabra; levamisol; Tarantula cubensis; tratamiento (Fuente: CAB).

INTRODUCTION

Papillomaviruses have an icosahedral structure 
and hold a double-stranded DNA genome 
that has a length ranging between 6953 bp 
(Chelonia mydas papillomavirus type 1) and 
8607 bp (canine papillomavirus type 1) (1,2,3). 
Agents initially identified as a genus within 
the Papoviridae family were later transformed 
into a family named Papillomaviridae (1). So 
far, more than 280 papillomavirus types have 
been identified and classified within 49 different 
genera by the International Committee on 
Taxonomy of Viruses (4). Virus types of these 
agents causing infection in animals are included 
within 32 different genera (5).

The first report on the clinical detection of 
papillomatosis in goats was published in 1954 
(6). In one study, Capra hircus papillomavirus 
type 1 was identified from healthy goat skin 
(7). In another study, viruses were detected in 
two goats with multiple cutaneous and ocular 
neoplastic lesions (8). In a molecular study 
on a goat with cutaneous teat papillomatosis, 
a new type of papillomavirus, which is in 
close antigenic relationship with BPV-6 in the 
Xipapillomavirus genus, was isolated in Turkey 
(9). Although goat papillomatosis is considered 
to be strain and tissue specific, information 
about cross-infection between different types 
has also been reported in many studies 
(10,11). The virus, which can cause infection in 
all vertebrates, affects epithelial and mucosal 
tissues and creates lesions characterized by 
fibropapillomas, papillomas, and neoplasms 
(12,13,14).

The papillomavirus is transmitted between 
animals through many different methods. One 

of the transmission methods is direct contact 
(5,14). However, milking, ear tagging, feeding, 
and farming (halter, muzzle, etc.) equipment 
that is contaminated with infected animals 
also play a role in indirect transmission. In 
addition, some studies state that there may 
be transmission by arthropods and coitus 
(12,14). Factors such as malnutrition, hormonal 
imbalance, mutations, and long-term exposure 
to sunlight that cause immunosuppression in 
animals are also risk factors for the occurrence 
of infection (15). 

Papillomaviruses have a high affinity for 
cutaneous and mucosal epithelia. As the 
causative agent cannot penetrate the skin, 
lesions generally appear in areas where skin 
integrity is damaged (abrasion and wound) 
(16). Cutaneous lesions might appear in various 
morphologies as a result of the infection. These 
are classified as filiform, peduncle, and atypical 
forms (17,18). The papillomas are usually found 
in the head, neck, udder and teat, abdomen, 
and digestive and genital canal mucosa (12,19). 
Cutaneous papillomatosis is the most common 
lesion caused by papillomaviruses in ruminants 
(11). Papillomas occurring in the udders of 
animals in dairy herds decrease milk production 
due to milking difficulties. In addition, injuries 
due to papillomatosis on the mammary skin 
can lead to secondary infections and mastitis 
(20,21).

Laboratory diagnosis is rarely needed as clinical 
signs are quite characteristic in papillomatosis 
(12). However, laboratory methods such as 
polymerase chain reaction (PCR), dot blot, 
Southern blot, immunohistochemistry, and 
electron microscopy are used in cases where 
clinical diagnosis is difficult (11,12,22).

https://doi.org/10.21897/rmvz.2376
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Papillomaviruses cause economic losses to the 
dairy industry due to the occurrence of benign 
or malign tumors in the affected animals 
(11). There are many methods that can be 
used in the treatment of infected animals to 
prevent economic losses. Surgical methods 
(electrocautery, ligature, and cryotherapy) (23), 
homeopathy, immunomodulatory drug therapy, 
and antibiotherapy (24,25,26), chemical 
injections such as lithium antimony thiomalate 
(26), autovaccination, and autohemotherapy 
are some of these methods (23,27). 

Levamisole and the Tarantula cubensis extract, 
which have been introduced in recent years and 
are effective in the treatment of many infections, 
are among the most important preparations. 
Levamisole is an anthelmintic commonly used 
in the treatment of parasitic infestations in farm 
animals (28). It is also known as a powerful 
immunomodulator and has been reported 
to be effective in the treatment of chronic 
diseases, tumoral formations, or inflammations 
by stimulating the cellular immunity of 
immunosuppressed animals (28,29). Also, T. 
cubensis extract has an immunostimulatory 
effect on the metabolism and can be used as 
a homeopathic method in the treatment of 
diseases (30,31). This extract has been used to 
treat mammary tumors in dogs, foot diseases of 
cattle, foot and mouth disease, papillomatosis, 
ecthyma (orf), abscess, and ulcers (32,33).

This study aims to determine the effectiveness of 
levamisole, T. cubensis extract, and levamisole 
+ T. cubensis extract combination in the 
treatment of cutaneous udder papillomatosis 
that was diagnosed clinically and by PCR in 
goats. In addition, the California Mastitis Test 
(CMT) score was also monitored for mammary 
health throughout the study period.

MATERIALS AND METHODS

Animal material. The animal material 
consisted of 40 hair goats with udder 
papillomatosis between 2 and 4 years of age on 
the 30 ±5th day of the lactation period. During 
the clinical examination, it was determined 
that most of the papillomas were located on 
udder halves, and there were also lesions in 
the neck (one goat), interscapular region (one 
goat), and abdominal and thoracic regions 
(two goats) in some animals. In this study, 
PCR, a well-known diagnostic method, was 
used to diagnose goat papillomavirus infection. 

Samples were taken from goats with multiple 
cutaneous tumor formations for the diagnosis 
of goat papillomavirus infection, which occurs 
commonly in herds. The samples were obtained 
after cleaning the area with water and soap and 
decontaminating it with 70% ethanol. Segments 
of warts were removed by a parallel incision in 
the surface of the skin using a disposable sterile 
scalpel and were kept in a sterile tube. PCR was 
applied according to the procedure. The sample 
was found to be goat papillomavirus nucleic 
acid positive.

All sampling was performed after the approval 
of the local ethics committee for animal studies. 
This research was conducted after the approval 
of Burdur Mehmet Akif Ersoy University Animal 
Testing Local Ethics Council (Approval Number: 
MAKÜ-HADYEK-2019/72–605).

Determination of groups and treatment 
methods. Goats with cutaneous udder 
papillomatosis were divided into four groups, 
each having ten goats: levamisole group, T. 
cubensis extract group, levamisole + T. cubensis 
extract combination group, and control group. 
Levamisole (Actipar®, Alke) was administered 
to goats in the levamisole group (5 mg/
kg, intramuscularly) and T. cubensis extract 
(Theranekron®, Richter Pharma) was administered to 
goats in the T. cubensis extract group (4 ml, 
subcutaneously) two times at weekly intervals. 
Both levamisole and T. cubensis extract were 
administered to goats in the levamisole + T. 
cubensis extract combination group at the same 
dose and the same way as the other treatment 
groups. No application was performed to goats 
in the control group during the study.

Evaluation of regression and recovery. 
Udder halves with papillomatosis were 
checked for regression and recovery at each 
examination. The complete disappearance of 
papillomas in both udder lobes was described 
as recovery. In addition, the partial reduction 
of papillomas on the udder or separation from 
the tissue without bleeding when touched was 
described as regression. If there is partial 
recovery or regression in any udder halves, this 
is not described as recovery.

Clinical observation and California Mastitis 
Test (CMT). All groups were examined 
clinically at 15-day intervals for three months 
after treatment. Regression and recovery 
status of papillomatosis cases on the udder 
or teats and other areas was recorded. 

https://doi.org/10.21897/rmvz.2376
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Besides this, milk somatic cell count (SCC) 
scores were qualitatively monitored with CMT. 
The milk was taken from each udder halves. 
Before milk samples were collected, teats were 
cleaned with 70% alcohol. First, several milk 
samples were taken into strip cups, and milk 
was examined physically. Approximately 10 mL 
of the milk sample was taken into CMT cups, 
and it was mixed with the CMT solution at the 
same rate. The CMT score was evaluated by a 
single observer. Milk somatic cell scores were 
classified as 0, trace, +1, +2, and +3 (34).

Statistical evaluation. Chi-square statistical 
analysis was used during the statistical 
evaluation of regression and recovery between 
groups, and ANOVA (Minitab 16 package 
program) was used in evaluating the CMT score.

RESULTS

There was no recovery or regression in any 
group within the first 30 days posttreatment. 
Regression and recovery rates were detected, 
respectively, as 40% and 40% in the levamisole 
group (Fig. 1, B1 and B2), 40% and 30% in 
the T. cubensis extract group (Fig. 1, A1 and 
A2), 30% and 60% in the levamisole + T. 
cubensis extract combination group (Fig. 2, 
C1 and C2), and 10% and 0% in the control 
group at the end of the 90-day follow-up period 
(Fig. 2, D1 and D2). While the highest rate of 
regression was found in the levamisole group 
and T. cubensis extract group, the highest 
recovery rate was found in the levamisole + T. 
cubensis extract combination group. Recovery 
was not observed in the control group. There 
was no significant difference between the 
groups in terms of regression rates. There was 
a significant difference between the control 
group, combined group, and levamisole group 
in terms of recovery rates (P<0.05). Regression 
and recovery were mostly detected within 75–
90 days (P>0.05) (Table 1).

CMT scores were evaluated separately for each 
udder halves. There was no significant statistical 
difference between before and after treatment 
(P>0.05). While the CMT score decreased in the 
levamisole and combined group, it was partially 
increased in the T. cubensis and control group. 
During the study, no clinical mastitis was 
observed in goats.

Figure 1.	Pretreatment (A1) and posttreatment 
(A2) in the T. cubensis extract group. 
Pretreatment (B1) and posttreatment 
(B2) in the levamisole group.

Figure 2. Pretreatment (C1) and posttreatment (C2) 
in the levamisole + T. cubensis extract 
combination group. Pretreatment (D1) 
and posttreatment (D2) in the control 
group. No recovery was observed in the 
control group (D2).

https://doi.org/10.21897/rmvz.2376
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DISCUSSION

Papillomaviruses are viral agents that cause 
proliferative benign tumor formations, neoplasia, 
and hyperplasia in cutaneous or visceral tissues 
(12,17). The virus, which has spread all around 
the world, also causes infections in mammals, 
birds, fishes, and reptiles (11). The papilloma 
agent causes chronic, contagious benign or 
malign lesions in animals such as goats, cattle, 
and sheep, which are used for milk and meat 
production. It results in large-scale economic 
losses (3,11).

Mastitis that may occur in goats during the study 
process was monitored with CMT (34). In our 
study, no clinical mastitis case was seen during 
clinical observations. This may be attributed to 
the fact that the goats used in the study did not 
have high milk yield, the absence of secondary 
bacterial infections was noted, and animals 
were young. Also, it can be explained that 
papillomas increased in the mammary cisterns 
rather than in teats, and offspring sucked their 
mother’s breasts constantly.

Many methods are used in the treatment 
of papillomatosis in animals. Some of 
these methods are cell culture vaccination, 
autovaccination, immunomodulation, autohe-
motherapy, homeopathy, surgical interventions, 
and treatment with antibiotics (azithromycin) 
and chemical components. Activation of the 
immune system is essential in the treatment of 
papillomatosis. Cellular immunity plays a more 
active role than humoral immunity in response 
to papillomatosis (14). It has been determined 
that levamisole increases T lymphocyte and 

macrophage activities in immunosuppressed 
or healthy mammals (28). T. cubensis extract 
was tried for the treatment of teat tumors 
(32), oral papillomatosis in dogs (29,31), and 
cutaneous papillomatosis in cattle (24,33). For 
the treatment of cutaneous papillomatosis in 
goats (30), autohemotherapy was performed 
in two goats with papillomatosis on the teat 
and udder, and the treatment was found to be 
successful. 

Çam et al (24) used T. cubensis extract for the 
treatment of cattle with cutaneous papillomatosis 
and applied it five times at 5-day intervals with 
a subcutaneous dose of 7.5 mL/day. Recovery 
was observed in 70% of the animals at the 
end of the study. Similarly, Paksoy et al (33) 
reported that T. cubensis extract was given 
to cows with teat papillomatosis two times at 
weekly intervals subcutaneously, and all animals 
recovered. Icen et al (31) applied T. cubensis 
extract to treat canine oral papillomatosis via 
subcutaneous injection at a dose of 2.5 mL/10 
kg twice a week for three weeks. As a result 
of these treatments, 70% of the dogs with 
papillomatosis recovered. In another similar 
study, Tekelioğlu et al (29) applied T. cubensis 
extract in dogs with papillomatosis three times 
at 5-day intervals with a subcutaneous dose of 
2 mL/10 kg and repeated the same dose in the 
first and third weeks following the last injection. 
At the end of the treatment, 30% of the dogs 
recovered.

In this study, recovery and regression rates 
of T. cubensis extract on cutaneous goat 
papillomatosis were investigated, and these 
effects were determined as 30% and 40%, 

Table 1. Regression and recovery of udder papillomatosis by working schedule

Groups Status
Working Schedule (Days)

Total* (n) Total (%)
15 30 45 60 75 90

Levamisole
(n=10)

Regression - - - - 2 2 4 40

Recovery - - - - 2 2 4b,c 40

T. cubensis extract
(n=10)

Regression - - - 1 1 2 4 40

Recovery - - 1 1 1 - 3a,b,c 30

Levamisole + T. cubensis 
extract
(n=10)

Regression - - - 1 2 - 3 30

Recovery - - 1 2 2 1 6b,c 60

Control
(n=10)

Regression - - 1 1 - 1 1 10

Recovery - - - 0 - - 0a 0

* Statistical evaluation was made between lines. Row values with different superscript letters are significantly different at p<0.05

https://doi.org/10.21897/rmvz.2376
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respectively (Table 1). This result supports the 
results of other research studies.

Another method used in papillomatosis treatment 
is levamisole. Çam et al (24) administered 
levamisole to 10 cattle with papillomatosis. 
Levamisole was applied for two days with a 
subcutaneous dose of 2.5 mL/kg/day at 5-day 
intervals, and this treatment was repeated for 
five weeks. At the end of a 3-month observation, 
a recovery rate of 90% was observed. Paksoy et 
al (33) injected levamisole into eight cattle with 
udder papillomas via intramuscular injection two 
times at weekly intervals with a dose of 5 mg/kg 
and observed a 50% recovery rate. Tekelioğlu et 
al. (29) performed the treatment with levamisole 
and azithromycin combination on six dogs with 
cutaneous papillomatosis. The combination of 
a 2-mg/kg dose of levamisole and a 10-mg/kg 
dose of azithromycin was administered orally 
once a day for ten days. A recovery rate of 33% 
was observed. In studies conducted by Paksoy et 
al (33), Tekelioğlu et al (29), and Çam et al (24), 
it has been reported that repeated doses and 
long-term injections increase the probability of 
success in the treatment of papillomatosis cases 
with levamisole.

In our study, the recovery rate of goats applied 
with levamisole was determined as 40% 
(4/10). This rate was different from previous 
studies. It was concluded that the reason for 
this difference might be due to the fact that the 
research was conducted on different species, 
the stress factors (climate, lactation, lack of 
care and feeding, etc.) negatively affected the 
immune status of the animals used in the study, 
and goats had a very severe papillomatosis 
infection.

In this study, a combination of levamisole and 
T. cubensis extract was tried as a new method 
in the treatment of papillomatosis. In goats 
administered with this combination, a recovery 
rate of 30% (3/10) and a regression rate of 
60% (6/10) were observed (Fig. 2). In the 
previous literature, no research has been found 
concerning the treatment of papillomatosis in 
which both levamisole and T. cubensis extract 
were used together. Therefore, this study can 
be considered a new method for the treatment 
of papillomatosis. However, repeating the 
research in different animal species and with a 
greater number of animals may provide more 
meaningful results.

In conclusion, The administration of levamisole, 
T. cubensis extract, and levamisole + T. 
cubensis extract combination to goats with 
papillomatosis provided different recovery 
rates. The combination dose of levamisole and 
T. cubensis extract was found to be a more 
effective treatment. More research should be 
carried out to determine the immunomodulatory, 
immunostimulatory, and hemopoietic effects of 
the treatments used in this study.
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