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ABSTRACT: The present study aimed to describe the disposition and amount of circumvallate lingual papillae 

in Saanen goats using 26 goat tongues from the Laboratory of Animal Anatomy and Morphology of the Federal Rural 
University of Rio de Janeiro, which were previously fixed in 10% formaldehyde solution for later dissection of tongues 
that were removed from the oral cavity for the necessary studies. After identification, morphometric data were tabulated 
and submitted to statistical analysis for further description. In descriptive statistics, the mean of 17.85 was close to the 
median of 17.5 and the overall dispersion (standard deviation) was relatively low (2.24), which represents a coefficient of 
variation (CV) of 12.8 %. Confidence interval for mean with 95 % with 99 % confidence was also performed. Regarding 
the distribution of papillae, 21 tongues (80.7 %) of the total samples were located on the side of the tongue root, 3 tongues 
(11.5%) were distributed on the side of the tongue root, migrating toward the tongue median sagittal plane, 1 tongue (3.8 
%) was located in the concave position on the side of the tongue root and 1 tongue (3.8 %) was disposed on the sides of 
the tongue, with some papillae arranged close to the region of the tongue median sagittal plane. 
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INTRODUCTION 
 

The goat farming in Brazil is increasingly 
consolidated as an important alternative for 
livestock with emphasis on small producers that use 
family labor (GONÇALVES et al., 2001). 

Many factors have contributed to the 
consolidation of the Brazilian goat activity. In 
regions of northeastern Brazil, this activity is mainly 
due to the fact that these areas have semi-arid 
climate, which is considered excellent for farmers 
due to the strength and adaptability of goats to 
adverse weather conditions (GONÇALVES et al., 
2001). However, the main factor that has 
contributed to the growth of goat production in the 
country is a great demand for goat products such as 
meat, milk and dairy products because they are 
healthier, thus leading to greater valuation of goat 
products and higher incomes for producers (SILVA 
et al., 2010).  

High-production animals have higher 
nutrient requirements, mainly energy, for the 
demands of high productivity indexes 
(GONÇALVES et al., 2001). Thus, production 
efficiency is partly determined by feed efficiency 
and food consumption. Among the parameters used 
to evaluate consumption efficiency and the optimal 

operation of structures for such activity, tongue 
stands out, which is an important organ in the 
feeding activity of animals, with taste and food 
seizure functions, since taste is a major sensory 
properties, being decisive in food selection, 
acceptance and intake (COSTA et al., 2009). 

The tongue occupies most of the oral cavity, 
but also extends to the oropharynx. It displays root 
and fixed body, mobile apex and robust musculature 
(DYCE et al., 2010). It is located on the mouth floor 
between the jaw branches and has the function of 
capturing and handling food and water, swallowing, 
hygiene and also acts as a sensory organ, being 
primarily composed of skeletal muscle (KÖNIG; 
LIEBICH, 2011; SISSON; GROSSMAN, 2012). 
Tongue may vary in shape, size and functionality, 
presenting such morphological diversity under 
strong influence of dietary habits (DORAN, 1975; 
DYCE et al., 2010; FONSECA et al., 2011; 
KOKUBUN et al., 2012). 

Its mucosa is covered with sensors for 
tasting and sensitivity, called papillae, which can be 
divided into two groups. Mechanical papillae that 
assist licking and protect the deeper structures from 
injuries, composed of filiform, conical and marginal 
papillae; and tasting papillae, which are covered by 
gustatory buttons and are composed of fungiform, 
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circumvallate and foliate papillae (KÖNIG; 
LIEBICH, 2011). 

The distribution, size, quantity and form of 
papillae are an important factor in the differentiation 
of species. Therefore, it is noteworthy that the 
morphology of the lingual epithelium may undergo 
changes. 

In goats, these papillae are soft and the 
tongue is relatively smooth compared to cattle. 
Their circumvallate papillae form an irregular 
double row on either side of the caudal part of the 
tongue dorsum (SISSON; GROSSMAN, 2012). 
The circumvallated papillae, together with 
fungiform and foliate papillae, are related to the 
sensory perceptions related to taste. Generally, 
circumvallated papillae are located on the caudal 
third of the tongue root dorsal surface, on the lateral 
surface of the most caudal part of the lingual torus. 
In domestic mammals, these papillae are surrounded 
by a sulcus that follows their specific form, and 
within this sulcus, some ducts emerge from serous 
glands, which contribute to maintain the cleaning of 
this groove from the secretion of these glands. 
These grooves contain the structures responsible for 
the gustatory function, which is given by the taste 
buds present on the lateral wall that open in the 
sulcus of the papilla (DYCE, 2004; GUIMARÃES 
et al., 2007; FONSECA et al., 2011). 

Its innervation results from bundles of nerve 
fibers from the deep part of the subepithelial 
connective tissue. Such sensory nerve fibers reach 
the connective tissue of the papilla, suffering several 
subdivisions in other branches, close to the basal 
epithelial cells. On the other hand, the bundles of 
nerve fibers of the circumvallated papilla present 
variability in their branches, giving rise to a 
complex mesh of sensorial terminals. The presence 
of these afferent nerve fibers is responsible for 
achieving the sensory impulse in the tongue mucosa 
(WATANABE et al, 2009). 
Given its importance as production animal of oldest 
domestication and worldwide distribution 
(FONSECA et al., 2011), more detailed 
morphological studies providing data of greater 
clinical and surgical acuity should be conducted for 
improving technical practices performed in the goat 
activity. 

Due to the importance of the goat activity as 
a source of fine food for humans, especially for 
those living in arid and semi-arid regions and also to 
the great adaptability of these animals to these 
ecosystems, it is important to better understand and 
describe the morphological characteristics of this 
species, seeking new and possibly unique aspects 
related to the distribution and quantification of 

papillae on the tongue of Saanen goats, aiming to 
seek a correct approach toward a rational 
exploitation of these animals. Studies may 
contribute with morphological information to aid in 
surgical procedures in addition to providing the 
development of the Comparative Anatomy, since 
much of the literature cited only brings generic 
information due to the fact that the data presented 
are specific to small ruminants. 

Thus, the aim of this study was to count 
circumvallate papillae, to describe their amount and 
disposition on tongues of Saanen goats and to report 
differences in the disposition of this gland, based on 
existing literature. 

 
MATERIAL AND METHODS 
 

This study used tongues of twenty six 
domestic Saanen goats from the Laboratory of 
Animal Anatomy and Morphology of the Federal 
Rural University of Rio de Janeiro (UFRRJ) and 
approved by the ethics committee on animal use of 
the UFRRJ under number 0027773 14/05/2014. The 
animals were obtained from experimental slaughters 
performed at the Institute of Animal Science at the 
same institution. Their heads were previously fixed 
in 10 % formaldehyde solution for posterior tongue 
dissection, which were taken from the oral cavity 
and photographed with digital camera. After 
identification, their data of counting and disposal of 
circumvallate papillae were tabulated and described. 
Schematic drawings as those of Guimarães et al. 
(2007) were performed to facilitate identification 
and location of papillae on the tongue region. 

The results obtained were tabulated and 
submitted to statistical analysis by applying the 
Anderson-Darling normality test to verify if 
differences had normal distribution or not. Later, the 
nonparametric Wilcoxon test for paired data was 
used. Descriptive statistics considering all situations 
was also performed. All procedures were performed 
in the Action software that uses the R software and 
BioEstat software recommended by the R 
Development Core Team (2014) and Ayres et al. 
(2007), respectively. 

 
RESULTS 
 

In the papillae distribution, of the total 
samples, 21 tongues (80.7%) were located on the 
side of the tongue root, 3 tongues (11.5%) were 
distributed on the side of the tongue root, migrating 
toward the tongue median sagittal plane, 1 tongue 
(3.8 %) was located in the concave position on the 
side of the tongue root and 1 tongue (3.8 %) was 
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disposed on the sides of the tongue, with some 
papillae arranged close to the region of the tongue 

median sagittal plane, as shown in Figure 1. 

 

  
As for the number of papillae, the result of 

the Wilcoxon test showed p-value = 0.5955, 
indicating that the number of papillae on the left 
side is equal to the right side. In the descriptive 
statistics, the mean of 17.85 was close to the median 
of 17.5 and the overall dispersion (standard 
deviation) was relatively low (2.24), representing a 
coefficient of variation (CV) of 12.8 %. Confidence 
interval for mean with 95 % with 99 % confidence 
was also performed. In relation to the shape, 
papillae were rounded to slightly oval, with the 
presence of a deep groove. 

This result showed no significant variation 
in the number of papillae between sides. Thus, the 
analysis of animals confirms that the number of 
papillae on the right edge is equal to the number 
found on the left side. 
 
DISCUSSION 
 

The results showed the characteristics of the 
papillae of Saanen goats such as their number and 
distribution. The tongue surface showed papillae 
distributed throughout the side surface of the tongue 
root, at the tongue torus region, with differences in 
the amount and distribution, differing in distribution 

in each side of the dorsal caudal part, as reported in 
literature by Sisson and Grossman (2012). The 
presence and distribution of circumvallate papillae 
in most tongues of 26 Saanen goats studied was 
similar to of Mazama americana deer (KOKUBUN 
et al., 2012). Studies performed by Fonseca et al. 
(2011) with goats of the same breed and of Mazama 
americana deer (KOKUBUN et al., 2012). As in 
Saanen goats, boars of the Sus scrofa species have 
similarly arranged grooved papillae, being arranged 
only in the caudal region of the tongue dorsum 
(REGINATO, 2015). However, the existence of 
circumvallating papillae also in the lateral surface of 
the tongue root lingual torus was observed in goats. 

The rounded shape presented in the papillae 
of this study was different from those found in other 
hebivores such as the Pantanal deer, having a 
flattened shape and mouse deers, which had flat and 
elongated papillae (AGUNGPRIYONO et al., 1995; 
MACHADO, 2016). 

Regarding the number of circumvallate 
papillae found in this study, a minimum number of 
14 papillae on the left and right sides of the tongue, 
and a maximum number of 23 and 22, respectively, 
on the left and right sides was identified, similar to 
the number of papillae found in water buffalo, 

 
Figure 1. Schematic drawing of the goat tongue showing the location of 

circumvallate papillae and disposition according to the 
distribution found. 
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which had a total of 23 circumferential papillae 
(CAN AND ATALGIN, 2015).Unlike the results of 
Sisson and Grossman (2012), which show a 
minimum number of 8 and maximum of 17 papillae 
for goats. It is noteworthy that the larger number of 
papillae found on both sides, left and right, was 
found in the same animal. 

The characteristics presented in this study 
show large discrepancies regarding the amount of 
circumvallate papillae and their distribution on the 
tongue as reported by Sisson and Grossman (2012). 
These differences may be related to the type of diet 
offered to these animals, and it is noteworthy that 
the morphology of the lingual epithelium may vary 
according to diet, mechanical factors and food 
passage, thus affecting the tongue structure 
(FONSECA et al., 2011; ZHENG; KOBAYASHI, 
2006). 

Details about goat tongue are scarce in 
literature, even being a widespread and 

commercially used species. The results obtained in 
this study proved to be different from those in 
literature, and literature data for this species on 
some features addressed in this study are scarce. 
 
CONCLUSIONS 
 

This study showed that the number of 
papillae found on the right antimere is equal to the 
number found on the left antimere. Regarding 
distribution, more than half of the total samples 
analyzed (80.7 %) had symmetrical distribution on 
the sides of the tongue root lateral region. 

Small variations in the number and / or 
distribution of papillae among animals is linked to 
the type of diet to which they were exposed and 
their feeding habits. Therefore, there is no variation 
with which a pattern can be established. 

 
 

RESUMO: O presente estudo objetivou descrever a disposição e quantidade das papilas circunvaladas das 
línguas de cabras da raça Saanen, utilizando línguas de 26 cabras da raça, provenientes do Laboratório de Anatomia e 
Morfologia Animal da Universidade Federal Rural do Rio de Janeiro, que foram fixadas previamente em solução de 
formaldeído a 10% para posterior dissecção das línguas que foram retiradas da cavidade oral para os estudos necessários. 
Após identificação, os dados morfométricos foram tabulados e submetidos à análise estatística para posterior descrição. Na 
estatística descritiva, a média de 17,85 ficou próxima da mediana de 17,5 e a dispersão geral (desvio padrão) foi 
relativamente baixo (2,24) que representa um coeficiente de variação (CV) de 12,8%. Também foi feito o Intervalo de 
Confiança para a média com 95% e com 99% de confiança. Em relação a distribuição, à forma de distribuição das papilas, 
21 línguas (80,7%) do total de amostras apresentadas encontravam-se dispostas nas laterais da raiz da língua, 3 línguas 
(11,5%), apresentavam distribuição nas laterais da raiz da língua migrando em direção ao plano sagital mediano da língua, 
1 língua (3,8%) apresentava-se disposta de forma côncava nas laterais da raiz da língua e 1 língua (3,8%) encontrava-se 
disposta nas laterais da língua, com algumas papilas dispostas próximo a região do plano sagital mediano da língua. 
 

PALAVRAS-CHAVE: Anatomia. Pequenos ruminantes. Língua. 
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