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ABSTRACT. The tonsils of cattle, including palatine tonsils, pharyngeal tonsils, tubal tonsils and lingual tonsils, are designated as specified
risk materials (SRM).  However, the detailed distribution of lingual tonsils in cattle is unknown.  We therefore histologically examined
their distribution in 198 tongue specimens from cattle.  The examinations confirmed that the presence of lingual tonsils was limited to
the tissue of the lamina propria on the dorsal and lateral aspects of the tongue, not reaching the muscular layer below.  More than 90%
of the lingual tonsils were located between the distribution center of the vallate papillae and the radix linguae (root of the tongue).  How-
ever, they were also found in the area extending from the lingual torus to the rostral-most vallate papilla in an individual, suggesting
that the complete removal of the lingual tonsils requires elimination of the lamina propria extending from the lingual torus to the radix
linguae.
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Bovine spongiform encephalopathy (BSE), a type of
transmissible spongiform encephalopathy (TSE), was
reported first in the U.K. in 1987 [10].  By the end of 2006,
more than 180,000 cases had been reported in United King-
dom.  Then, the first case of a variant Creutzfeldt-Jakob
diease (vCJD) caused by BSE was reported in 1996 [1, 12].
In response to the identification in 2001 of BSE in native-
born cattle, active surveillance on all slaughtered cattle
started in October of that year in Japan.  Up to June 30,
2007, 33 BSE-confirmed cases including the first BSE case
were found in Japan.

Eliminating SRM from cattle carcasses is an important
measure for protecting human and livestock health from the
risk of BSE.  In the European Union, the tonsils have been
designated as SRM and removed from beef carcasses since
2000 [2].  Also in Japan, the head region with the tonsils
have been eliminated in accordance with the Law on Special
Measures Against BSE since 2002 [6].

In 2002, the British Food Standards Agency (FSA), using
an assay several hundred times more sensitive than the stan-
dard assay, found a low level of BSE infectivity in cattle
tonsils [7].  As a result, in November of that year, the Min-
istry of Health, Labour and Welfare of Japan issued a warn-
ing not to touch the tonsils while removing the tongue from
the head region.  Although additional notice to eliminate the
lingual tonsils adequately was issued in 2005, this did not
involve the descriptions of the concrete existence position in
the lingual tonsils.

There are four types of tonsils—palatine tonsils, pharyn-
geal tonsils, lingual tonsils and tubal tonsils [4].  The
palatine and pharyngeal tonsils are visible to the unaided

eye.  The pharyngeal and tubal tonsils are distributed in the
tissue of the rhinopharynx and are therefore removed as a
part of the head region.  However, the lingual tonsils, which
exist in the tongue as histologically independent lymph nod-
ules, cannot be identified macroscopically [8].  Slaughter
practices in the U.S. follow the guideline that there are no
lingual tonsils rostral to the vallate papilla closest to the
radix linguae.  Accordingly, during slaughter the tongue is
severed at the most caudal vallate papilla and the rostral part
is deemed safe for consumption [9].  However, it has been
reported that lingual tonsilar material has been found rostral
to the most caudal vallate papilla [5].  So far, a detailed
description of lingual tonsillar distribution has only been
given by Wells et al.

Here, we report on our histological examination of the
distribution of lingual tonsils in cattle and discuss their
removal methods.

MATERIALS AND METHODS

The specimens examined were tongues from 198 cattle
removed after slaughter inspection that included a BSE test.
The breakdown of samples by age, breed and sex is shown
in Table 1.  The specimens were divided by age into the fol-
lowing four categories: (1) x < 12 months old, (2) 12 months
≤ x < 20 months, (3) 20 months ≤ x < 30 months and (4) 30
months ≤ x.  In addition, 15 tongues that had already had the
surface mucosa removed for marketing (so-called “peeled
tongues”) were checked for the persistence of lingual ton-
sils.

Tongues were refrigerated for 18 hr after slaughter.  The
tissue examined consisted of the area extending from the tip
of the lingual torus to the radix linguae on the left or right
lateral aspect, as divided by the dorsal midline.  Tongues
were cut into 5-mm-wide strips from the center of the most
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caudal vallate papilla toward the apex linguae (rostrally) or
toward the radix linguae (caudally), followed by fixation in
20% formalin.  Then, paraffin sections prepared according
to a standard method were stained with hematoxylin-eosin
(HE) before microscopic observation of the lamina propria
and the muscular layer.  To account for individual differ-
ences in the specimens, the examination area was divided
into three parts: area A (closest to the apex linguae) was
defined as the area from the tip of the lingual torus to the
most rostral vallate papilla (20 specimens), area B was
defined as the area from the most rostral vallate papilla to
the most caudal vallate papilla (135 specimens), and area C
was defined as the area from the most caudal vallate papilla
to the radix linguae (63 specimens) (Fig. 1).  The body of the
tongue was divided into dorsal and lateral aspects.

The presence of lingual tonsils was recognized according
to histological criteria, specifically, by finding tissues con-
taining crypts and secondary follicles compartmentalized
from their surroundings (Fig. 2), and tissues without crypts
but with secondary follicles compartmentalized from the
surroundings (Fig. 3) [8].

RESULTS 

Detection of lingual tonsils in each area is summarized in
Table 2.  In all specimens, the distribution of lingual tonsils
was limited to the lamina propria and did not extend into the
muscular layer.  Specimens that had the muscular layer
exposed after the removal of the surface mucosa for market-
ing showed no evidence of lingual tonsillar tissue.

Table 1. Breakdown of specimens examined

Age in Japanese beef cattle Crossbred cattle Dairy cattle
months Bull Steer Cow Bull Steer Cow Bull Steer Cow Total

< 12 1 1 1 6 17 26   
< 20 1 28 29   
< 30 9 13 11 12 34 3 82   
≥ 30 11 15 1 34 61   

Japanese Crossbred Dairy
Breed Total  beef cattle 50 cattle 25  cattle 123 198

Sex Total Bull 6 Steer 113 Cow 79

Fig. 1. Areas examined for the distribution of lingual tonsils.



253DISTRIBUTION OF LINGUAL TONSILS IN CATTLE
The 20 specimens from area A showed no lingual tonsils
on the dorsal aspect, but one specimen (5.0%) contained lin-
gual tonsillar tissue on the lateral aspect.  The lingual tonsil-
lar tissue was located midway between the tip of the lingual
torus and the most rostral vallate papilla.

In area B, more than 90% of the lingual tonsils were

located between the radix linguae and the distribution center
of the vallate papillae.  However, one specimen contained
lingual tonsils at the level of the most rostral vallate papilla.
In addition, the presence of lingual tonsils was inversely
related to the age of specimen.  Of the 135 specimens from
area B, 39 (28.9%) contained lingual tonsils on the dorsal
aspect and 78 (57.8%) contained them on the lateral aspect.

In area C, most of the lingual tonsils were distributed
between the most caudal vallate papilla and the radix lin-
guae; specimens from individuals aged less than 30 months
always contained tonsils on either the dorsal or lateral
aspect, as well as inconsistently in other locations.  Of the 63
specimens from area C, 48 (76.2%) contained lingual tonsils
on the dorsal aspect and 60 (95.2%) contained them on the
lateral aspect.

DISCUSSION

There are no published reports on the accumulation of
prion proteins (PrP) in the lingual tonsils of BSE-infected
cattle.  However, the tonsils of sheep have shown infectivity
or prion accumulation in the case of natural scrapie [3].  For
this reason, EC Regulation 999/2001 specifies that the
tongue be cut at the lingual torus of the basihyoid bone to
avoid food contamination by lingual tonsils.  Wells et al.
[11] reported that intracerebral inoculation of palatine ton-
sils of cattle experimentally infected orally with BSE ten
months earlier caused BSE infection in other cattle.  They
also pointed out the possibility that tonsils in general are
infective.  Furthermore, they examined the distribution of
lingual tonsils in 100 British cattle tongues marketed for
consumption and reported that lingual tonsils were still his-
tologically observed in the tongues after removal of the
radix linguae.  Similarly, Kühne et al. [5] histologically
examined the tongues of two cattle aged more than 18
months and reported that lingual tonsils were observed in
areas distant from the most caudal vallate papilla.

Our study found that 93.5% of the lingual tonsils were
distributed between the most caudal vallate papilla and the

Fig. 2. Lingual tonsils with crypts and secondary folli-
cles.

Fig. 3. Lingual tonsils without crypts but with second-
ary follicles.

Table 2. Detection of lingual tonsils in each area

Age in months
Area < 12 < 20 < 30 ≥ 30 Total

n 5 5 5 5 20
Aa) Dorsal aspect 0 0 0 0 0

Lateral aspect 0 0 1 (20.0) 0 1 (5.0)

n 26 25 52 32 135
Bb) Dorsal aspect 7 (26.9) 5 (20.0) 23 (44.2) 4 (12.5) 39 (28.9)

Lateral aspect 23 (88.5) 18 (72.0) 28 (53.8) 9 (28.1) 78 (57.8)

n 0 4 30 29 63
Cc) Dorsal aspect – 2 (50.0) 25 (83.3) 21 (72.4) 48 (76.2)

Lateral aspect – 4 (100.0) 29 (96.7) 27 (93.1) 60 (95.2)

a) from the tip of the lingual torus to the most rostral vallate papilla.
b) from the most rostral vallate papilla to the most caudal vallate papilla.
c) from the most caudal vallate papilla to the radix linguae.
The numbers in parentheses indicate detection percentages.
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intermediate position between this vallate papilla and the
most rostral vallate papilla.  However, in rare cases, lingual
tonsils were located near the most rostral vallate papilla or
even toward the tip of the lingual torus.  Thus, our results
reconfirmed past reports.

Moreover examination of lingual tonsils located on the
dorsal and lateral aspects of the tongue showed that the ton-
sils were more commonly found on the lateral aspects of the
tongue than on the dorsal aspect, but that their distribution
was limited to the lamina propria and did not extend into the
muscular layer.  This finding was confirmed by the fact that
no lingual tonsils were found in the specimens with pre-
exposed muscular layers.  Based on our findings that speci-
mens from individuals more than 30 months old had a low
prevalence of detection of lingual tonsils, we suggest that
lingual tonsils may regress as animals’ age.

Based on the above results, we conclude that the removal
of the lingual tonsils designated as SRM would be complete
if tongues are processed by completely removing the lamina
propria layer extending from the tip of the lingual torus to
the radix linguae on the dorsal and lateral aspects.  The mus-
cular layer can be safely consumed due to its lack of lingual
tonsillar tissue.

The study was carried out with the cooperation of 18 meat
inspection centers nationwide.  The representatives of the
centers are as follows: Kazunori Nakanishi (Asahikawa City
Meat Hygiene Inspection Center), Hiroya Oyamada (Tow-
ada Meat Inspection Center, Aomori Prefecture), Kesayo
Saito (Kenpoku Meat Inspection Office, Tochigi Prefec-
ture), Naomi Onuki (Kensei Meat Inspection Office, Ibaraki
Prefecture), Susumu Mabara (Kennan Meat Inspection
Office, Ibaraki Prefecture), Masakazu Katayama/Kenji Ono
(Toso Meat Inspection Station, Chiba Prefecture), Miyuki
Hara (Yokohama City Meat Inspection Center), Aki Shi-
mazaki (Nagoya City Meat Inspection Center), Takayoshi
Oba (Toyama Prefectural Meat Inspection Center), Yoshi-
nori Kaji (Kanazawa City Meat Inspection Center), Keiko
Fujita (Gifu Prefectural Meat Inspection Office), Shoichi
Yamanaka (Matsusaka Meat Inspection Office, Mie Prefec-
ture), Tomoyuki Nakayama (Shiga Prefectural Meat Inspec-
tion Office), Hanjiro Kitada (Osaka City Meat Inspection
Office), Kazuyuki Okahata (Nishiharima Meat Inspection
Office, Hyogo Prefecture), Daisuke Nozaki (Kobayashi
Meat Inspection Center, Miyazaki Prefecture), Koichi
Yamada / Junko Hamada (Sueyoshi Meat Inspection Center,
Kagoshima Prefecture), and Tomoyuki Nanba (Shibaura
Meat Sanitary Inspection Station, Tokyo Metropolitan Gov-
ernment).
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