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Abstract  

The current study aimed to identify the morphological description of the domestic cat tongue; 

thus, for this purpose, five domestic cats were collected from the local markets of Baghdad city, 

and then the animals were anesthetized and the tongue was removed from them. Fresh tongue 

samples were fixed and the preserved samples were dyed with methyl blue. The results showed 

that the tongue is an elongated organ divided into three regions: a somewhat flat, rounded apex; 

this region contains a central depression called the middle groove. The second region, the lingual 

body region, represents the largest region of the tongue, whereas the last region, called the root, 

has a lingual prominence on its dorsal surface. In addition, the dorsal surface of the tongue is 

covered by five types of lingual papillae, the most common of which are filiform papillae that 

spread over the entire dorsal surface of the tongue, while the presence of cylindrical papillae is 

limited to a specific area of the lingual body close to the apex. Moreover, the fungiform papillae 

spread between the filiform papillae and gradually increase in size towards the lingual root, while 

the presence of circumvallate papillae is limited to the lingual root and its number is 5 papillae. 

Finally, the foliate papillae are located on both sides of the lingual root, while the ventral surface 

of the tongue is smooth without lingual papillae. The results of this study showed that the 

distribution pattern of the lingual papillae in the domestic cat differs from that of the rest of the 

mammal species.  
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1. Introduction 

The tongue represents one of the organs of the digestive system, and it not only plays an 

important role as an organ of taste and touch but also contributes to pronunciation and articulation 

as well as the transport of food [1]. There are many lingual papillae spread on the surface of the 

tongue, including the mechanical papillae and gustatory papillae. The mechanical papillae involve 

filiform and cylindrical papillae, while gustatory papillae include the fungiform, circumvallate, 

and foliate papillae, and each of these papillae has morphological characteristics and differs in its 
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shapes and distribution in relation to feeding pattern and behavior [2]. There are many published 

studies that include the morphological description of the tongue in many animals, for example, in 

the order of carnivora to which the domestic cat belongs, the subject of the current study. 

Interestingly, there are many studies on the tongue of the Asian black bear [3], the tongue of the 

lion [4], and the tongue of the tiger [5]; all these studies revealed the presence of many variations 

in the distribution of the lingual papillae on the dorsal surface of the tongue. Therefore, the purpose 

of this study is to examine the distribution pattern of the lingual papillae on the dorsal and ventral 

surfaces of the tongue in the domestic cat (Felis Catus). 

2.  Materials and Methods 

Five domestic cats of both sexes were used in the current study, which were collected from the 

local markets of Baghdad governorate. These animals were anesthetized using chloroform first, 

then the mouth was opened and the lower jaw was removed from the upper in order to photograph 

the tongue in its location to describe its shape and the location of the frenulum. Then, the fresh 

tongues were removed from the animals and dried using filter paper, fixed with 10% formalin, and 

stained with methyl blue dye. The tongue was photographed to detect the distribution of lingual 

papillae on the dorsal and ventral surfaces [6]. 

3.  Results  

The results of the current study showed that the tongue in the domestic cat is an elongated, pale 

pink organ that is located at the lower jaw to settle at the bottom of the oral cavity, as it is connected 

to it by a long membranous fold called the frenulum (Figures 1–2). The tongue in the domestic 

cat is divided into three parts: its anterior part is rounded, called the apex; the middle part is called 

the body; and its posterior part represents the root zone. Each part of the tongue has four surfaces: 

a dorsal surface, a ventral surface, and two lateral surfaces, except for the root, which lacks a 

ventral surface (Figure 2). The apex area appears small and rounded and contains a depression at 

the center that divides the apex of the tongue into two equal halves; this depression is called the 

middle groove, while the body region represents the largest region of the tongue and is located 

between the apex and the root, while an altitude is observed in the middle part of the dorsal surface 

of the lingual root, representing an atrophied lingual prominence (Figures 2, 3). The ventral 

surface of the tongue in the domestic cat appeared smooth due to the absence of lingual papillae 

and Lyssa (Figure 4). 

The dorsal surface of the tongue was very rough due to the fact that it contained five different 

types of lingual papillae: two mechanical papillae, including filiform and cylindrical papillae; and 

the rest are gustatory papillae, which include the fungiform, circumvallate, and foliate papillae. 

The entire dorsal surface of the tongue is covered with filiform papillae, which represent the most 

common type among the lingual papillae. This type of papillae is characterized by a broad base 

and a pointed and sharp apex pointing back towards the lingual root area. In general, these papillae 

are small in size at the apex, and their size increases towards the back as they appear larger at the 

center of each body and the lingual root (Figures 5, 6). 
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Figure 1. The tongue of cat showing Frenulum (F). 

 

Figure 2. Regions of tongue in cat showing their surface: Apex (A), Body(B), Root(R). Lateral surface (L) & Dorsal 

surface (D). 

 

Figure 3. General morphology of tongue in cat Showing: Apex (A), Body (B), Root (R), Middle groove (M) & 

Lingual prominence (LP). 
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Figure 4. Ventral surface of tongue in cat showing. 

 

Figure 5. Dorsal surface of tongue in cat showing: Filiform papillae (FP), Cylindrical papillae(CP)& Fungiform 

papillae (FuP), Methyl Blue stain, 8X. 

 

Figure 6. Dorsal surface of   apex in tongue of cat showing: Cylindrical papillae (CP),  Fungiform papillae (FuP) & 

Giant Fungiform  papillae ( GFuP), Methyl blue stain, 8X. 

The cylindrical papillae take the form of a half-cylinder, and their presence is limited to a 

specific area of the lingual body, which is the area near the apex. In addition, they appear small in 

this area, gradually increase in size, and then return to getting smaller again on the side of the 

lingual root (Figures 6, 5). On the other hand, the fungiform papillae are distributed among the 

filiform papillae throughout the parts of the tongue; they have a rounded and flat apex and slightly 
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rise from the dorsal surface. They are small in size, aggregate at the apex, and gradually increase 

in size towards the lingual root (Figures 5, 6, and 7). The giant fungiform papillae are located at 

the central edge of the lingual apex, specifically at the beginning of the middle groove, giving a 

sesame-like appearance (6). The dissecting microscopic examination showed the presence of five 

circumvallate papillae at the lingual root, arranged in an inverted V shape. They represent the 

largest type among the types of papillae and the least in number, and they appeared recessed within 

a thick pad that encloses the trench surrounding the papilla from all directions (Figures 8, 7). The 

foliate papillae appeared in the form of a bunch of grapes located on either side of the lingual root 

and separated from each other by the taste groove (Figure 9). 

 

Figure 7. Dorsal surface of apex in tongue of cat showing: Cylindrical papillae (CP),  Fungiform papillae (FuP) & 

Giant Fungiform  papillae ( GFuP), Methyl blue stain, 8X. 

 

Figure 8. Dorsal surface of root in tongue of cat showing Circumvallate papillae structure (CP): Pad (P) & Groove 

(G), Methyl Blue, 15X. 
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Figure 9. Lateral surface of tongue in cat showing: Foliate papillae(FoP)& Fungiform papillae(FuP),Methyle blue 

stain,6X. 

4. Discussion 

The tongue of the domestic cat, the subject of the current study, appeared as an elongated organ 

located at the lower jaw. On the ventral surface of the tongue, there is an elongated lingual 

membranous fold that makes the tongue touch the floor of the oral cavity and thus resembles most 

mammals [7], [8]. The results found that the tongue of the domestic cat is composed of three 

regions: the rounded apex, a broad lingual body, and a lingual root; this result is in agreement with 

previous studies [9], [10]. The apex appears to be rounded and contains a medial-central groove 

that separates it into two equal parts. This result is inconsistent with the findings of [11], who 

suggested that the middle groove in Panthera tigris tigris (Indian tiger) has a middle groove that 

extends from the apex of the tongue to the root. Furthermore, the current results do not agree with 

the study of [12], which found that the middle groove in the dog’s tongue was shallow in the linear 

half of the tongue and deep in the caudal half, and perhaps this difference is related to the structural 

construction based on the requirements of the function and according to the feeding pattern. 

Additionally, several studies have indicated that the region of the lingual body contains a lingual 

protrusion on its dorsal surface [13], [14], and the findings of the current study are in agreement 

with the above study, where it was found that the tongue of the domestic cat has an atrophied 

lingual protrusion at the lingual root region while it is absent at the lingual body region. These 

results contradict the findings of [15] and [16] studies, which may be due to the fact that the 

function of this protrusion is to grind the food to facilitate chewing and then swallowing. 

The ventral surface of the tongue in the domestic cat appeared smooth, had no lingual papillae, 

and did not contain Lyssa. This result is inconsistent with the findings of the [17] study on the 

Lyssa in the tongue of cats and dogs and also with the [18] study on predators. The reason may be 

due to the nature of cat food in the Iraqi environment, which is low in animal protein, while the 

dorsal surface of the tongue of the domestic cat appeared very rough due to the presence of 

different types of lingual papillae, and this result is consistent with the study [19] in the cat and 

the study [20] in the Nile fox (Vulpes vulpes aegyptica). 
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The filiform papillae were spread over the entire dorsal surface of the tongue in the domestic 

cat, which is the most common type; this result is in agreement with [25], [26], and [27] studies 

that detected the presence of filiform papillae on the entire dorsal surface of predators. This type 

of papillae is characterized by a broad base and a pointed and sharp apex, directed posteriorly 

toward the lingual root region. In general, these papillae are small at the apex, and their size and 

edges gradually increased in both the lingual body and lingual root as they appear larger at their 

centers. These results were consistent with studies [21] on the Bengal tiger (Panthera tigris tigris) 

and a study [22] on the lion (Panthera leo). In contrast, the [23] study indicated that the filiform 

papillae were lost on the posterior surface of the lion's tongue. The difference seems to suggest 

that the cat’s tongue was specialized for predatory feeding, especially since some of these papillae 

were thin and curved back, which may be due to their mechanical function that depends on holding 

on to the pieces of food to prevent them from slipping out of the mouth and to be able to push them 

into the pharynx. 

    The cylindrical papillae appeared in the form of a semi-cylinder, and their presence was 

limited to a specific area of the lingual body close to the apex. They appeared small, gradually 

increased in size, and appeared small and then gradually increased in size and returned to a smaller 

size from the side of the lingual root. Many studies tend to consider the cylindrical papillae as one 

of the types of filiform papillae, as found in the study of [24] in the tongue of the Persian tiger 

(Persian leopard) (Panthera paradous saxicolor), whereas the results of the current study were in 

agreement with the findings of the [25] study, which showed that the cylindrical papillae in the 

leopard’s tongue were larger in the lingual body; it seems that this difference in the distribution of 

cylindrical or conical papillae is compatible with their mechanical function. In contrast, the 

fungiform papillae of the domestic cat tongue overlap with the filiform papillae, and this is in 

agreement with many previous studies [23], [21], [24]. Moreover, it also agreed with the study of 

[26], which revealed that the fungiform papillae present in the lingual body are larger than those 

at the apex. While the results of this study were inconsistent with the findings of [27] and [22] 

studies, which reported that the fungiform papillae in the lingual body are smaller than those of 

the lingual apex, The results of the current study detected the presence of giant fungiform papillae 

located at the central edge of the lingual apex, and it seems that the presence of these papillae may 

compensate for the absence of the ventral surface of the lingual apex from the lingual papillae. 

The domestic cat, the subject of the current study, has five circumvallate papillae whose 

existence is limited to the lingual root region. They appear to be the largest among other types of 

papillae and are recessed within a thick pad that encloses the trench surrounding the papilla from 

all directions.  

The structure of the circumvallate papillae in the domestic cat is similar to that of the tiger, 

raccoon dog, and fox, according to several studies [28], [29]. Although other studies differed about 

the number of circumvallate papillae in mammals, in the study [5], the number was four in the 

tiger, five in the Californian Sea Lion [29], six in the Indian Civet Cat [26], and ten in the Tiger 

[28]. The study by [26] showed that the Bengali tiger tongue has two circumvallate papillae at the 

edge between the lingual body and the root of the tongue. The difference in the number of these 

papillae may be due to the function of this type of papillae, which is taste-related to the type and 

nature of food [30]. 
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The foliate papillae of the domestic cat tongue were bunches of grapes shaped on either side of 

the lingual root area and separated by taste grooves. This result didn't match up with the study 

[26], which found that the Indian Civet Cat has two leafy papillae on the sides of its tongue at the 

level of the circumvallate papillae. It also didn't match up with the study [20], which found that 

the Nile Fox tongue (Vulpes vulpes aegyptica) has five to six papillae that are separated by oval 

grooves. While the study of [11] observed the absence of these papillae in the Indian tiger's 

(Panthera tigris tigris) tongue, it seems that the presence of these papillae from the absence and 

variation of their numbers is related to the feeding pattern and behavior of the animals. 

5. Conclusions 

The present study shows the structure and distribution of lingual papillae in domestic cats at the 

macroscopic level. It is considered that the findings of the present study may contribute to 

knowledge in the area of study. 
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