
Histol Histopath (l 990) 5: 1 69-1 72 Histology and 
Histopathology 

Taste bud density in circumvallate 
and fungiform papillae of the bovine tongue 
Kaberi Dasgupta, Amreek Singh and William P. Ireland 
Departments of Biology and of Anatomy and Physiology, University of Prince Edward Island, 
Charlottetown, PE, Canada 

Summary. Taste bud quantitation may provide useful 
parameters for interspecies comparisons of the gustatory 
system. The present study is a morphometric analysis of 
bovine taste papillae. Circumvallate and fungiform 
papillae from six bovine tongues were serially sectioned 
and, following staining, analyzed. Circumvallate 
papillae were found to have a mean volume of 3.66 * 2.82 
mm3, a mean number of taste buds per papilla of 445 f 
279, and a mean taste bud density of 155 112 buds/mm3. 
Values for lateral fungiform papillae for the same three 
parameters were 0.384 f 0.184 mm3, 13.2 f 13.4, and 
40.8 * 46.6 buds/mm3, respectively. Values for dorsal 
fungiform papillae were 0.438 f 0.246 mm3, 4.39 f 4.78, 
and 14.0 f 17.1 buds/mm3, respectively. Circumvallate 
papillae were found to have a significantly greater 
volume, number of taste buds per papilla, and taste bud 
density than either type of fungiforrn papilla. These data 
should serve as background for biochemical, 
endocrinological, or neurological studies involving the 
bovine tongue. 
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Introduction 

Taste buds are the first structures directly involved in 
the gustatory process. Consequently, the morphology of 
taste buds and associated structures has evoked 
much interest. Many histological investigations have 
examined lingual papillae and their various components 
(Chamorro et al., 1986, 1987; Satoh and Selkirk, 
1988; Holland et al., 1989). Others have considered taste 
buds alone (Kinnamon et al., 1985; Murray, 
1986; Cottler-Fox et al., 1987). These studies 
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provide insight into the gustatory process and a basis for 
comparison of lingual papillae between species. Another 
approach is the quantitation of taste buds in a given 
species. Work along these lines has been done in 
the human (Miller, 1986, 1988), the monkey (Bradley 
et al., 1985), and the pig (Irving et al., 1988). Relatively 
little attention has been devoted to the bovine tongue 
(Davies et al., 1979). 

The cow tongue is a plentiful source of taste buds for 
biochemical study. It may also serve as a useful model in 
endocrinological and neurobiological investigations. 
The present investigation seeks to provide quantitative 
information about taste buds present on circumvallate 
and fungiform papillae of the bovine tongue through 
determination of taste bud density for these papilla 
types. 

Materials and methods 

Six tongues from adult cows were obtained from the 
local abbattoir and immediately fixed in 10% buffered 
neutral formalin. Three circumvallate, three lateral 
fungiform, and three dorsal fungiform papillae were 
removed from each of the six tongues and stored in the 
fixative. These papillae were later processed by a 
mechanical tissue processor (Histomatic Tissue Proces- 
sorTM, Model 166MP, Fischer Scientific, Instrumenta- 
tion Division, Pittsburgh, PA 15219), and serial sections 
were made from each of the 54 blocks. Forty blocks were 
sectioned at 15 pm and 14 were sectioned at 8 pm. 
Sections were subsequently stained with hematoxylin 
and eosin using an automatic stainer (VaristainTM 24-3, 
Shandon, Sewickley, PA 15143). Photographs were 
taken with a Zeiss Photomicroscope I11 on Kodak 
technical Pan film. 

Determination of numbers of taste buds contained in 
each papilla was made through direct counts using a light 
microscope. Taste buds were traced through serial 
sections in order to avoid counting the same taste bud 
more than once. Such tracings were rendered somewhat 








