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Abstract: The aim of this study was to investigate postnatal changes that might occur on vallate papilla of laboratory mice
by using light and scanning electron microscopy (SEM). Eight groups were formed for 1, 15, 30, 60, 90, 120, 150 and 180
days old mice and 8 mice were used in each group. Micrometric measurements of vallate papilla which was located median
line on dorsal surface of radix area of tongue showed that development of this papilla was very fast for first 15 days period.
After then, increases in length and width of papilla and depth and width of trench were slowed down but development
continued to 120t day. First mature taste buds which had taste pores were seen on 4th the day of the age. Increase of
length and width of taste buds continued by 90t day, increase of number of taste buds continued by 30t days. Trench wall
surface area increased 136% in first 15 days period, after this period by 90t day it develop in parallel to the age. In the
structure of scanning electron microscopy of vallate papilla, epithelial cell-margin thickness was evident and had micropits
and microridges on the surface cells. As a result, it is detected that vallate papillae developed by 120" day and taste buds

developed and became functional in the first 4 days.

Keywords: Electron microscopy (SEM), Mouse-vallate, Papillae-development-scanning.

Beyaz Laboratuvar Farelerinde Papilla Vallatanin Postnatal Gelisimi Uzerine
Isik ve Taramali Elektron Mikroskobik incelemeler

Oz: Calismada; laboratuar farelerinde papilla vallata’da meydana gelen 1sik ve taramali elektron mikroskopik postnatal
degisimlerin ortaya konulmasi amaglanmistir. Bu amag igin 1, 15, 30, 60, 90, 120, 150 ve 180 giinliik 8 grup olusturuldu ve
her grupta 8’er fare kullanildi. Ayrica ilk olgun tat tomurcugunun olusum zamaninin tespiti icin de 0-10. gilinler arasinda her
gun iki fare kullaniimak {izere, toplam 84 fare kullanildi. Dilin kok bolgesi dorsal yliziinde median hat tGzerinde yerlesmis tek
olarak bulunan papilla vallata’da yapilan mikrometrik 6lciimlerde ilk 15 giinllk periyotta ¢cok hizli bir gelisimin oldugu dikkat
cekicidir. Papilla genisligi ve uzunlugu ile hendek derinligi ve genigligindeki artis bu periyottan sonra yavas bir artis
gostererek 120. gline kadar devam etmektedir. Tat porusu sekillenmis ilk olgun tat tomurcugu 4. glinde gorilmustir. Tat
tomurcugu uzunluk ve genigligindeki artis 90. gline, tat tomurcugu sayisindaki artis ise 30. giine kadar devam etmektedir.
Hendek duvar ylizey alani da yine ilk 15 giinliik periyotta % 136’lk bir artis gostermekte, bu periyottan sonra ise 90. giine
kadar yasin ilerlemesine paralel bir artis gbstermektedir. Papilla vallatanin taramali elektron mikroskobik yapisinda yiizey
epitel hicrelerinin sinirlari belirgin ve hiicre yizeylerinde micropit ve microridge mevcuttu.

Anahtar Kelimeler: Fare, Gelisim, Papilla vallata, Taramali Elektron Mikroskop.
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INTRODUCTION

I n the order of Rodentia, mouse (1-4), hamster

(5,6) and rats (7,8) have one vallate papilla,
porcupine (9) has two vallate papilla, Japanese
dormouse (10) and flying squirrel (11) have three
vallate papilla. At the area where vallate papillae are
prominent in many mammalian species, foliate-like
papillae rather than circular vallate papillae are
found in the guinea pig tongue (12). Sides and behind
of vallate papilla were surrounded by trench
(7,13,14). In the rats, vallate papilla has oval shape
and is 1 mm in length and 0.5 mm in width (14).
Vallate papilla takes its normal shape in mouse on the
13%* day (15,16) 13-13.5% day (17) or 15" day (18,21),
in rats on the 16" day (18) in prenatal days.

In the order of Rodentia, several prenatal
(11,15) and postnatal (1,2,3,18,19) studies were
carried out on vallate papillae.
stratified
squamous epithelium and has connective tissue (20).

Valate papilla is covered with
Vallate papilla taste buds of mouse (2,19), rats (7,8)
and hamster (5,6) are arranged in intraepithelial
along the both sides of trench. Glandula gustatoria
(Von Ebner glands) which is in serous structure and
located in deeper parts opens by a duct to the base
of the trench (8,9,10,13,20,21).

The purpose of this study was to examine
development of vallate papilla of mice in the
postnatal period by using light and scanning electron
microscopy.

MATERIALS and METHODS

In this study, total of 84 mice were used from
both sex (Mice of the BALB/c strain, obtained from
Veterinary Control and Research Institue, Elazig,
Turkey). Day 1 was accepted as birthday, and 1, 15,
30, 60, 90, 120, 150 and 180 days old eight group
were established and eight mice were used in each
group. In addition to this, two mice were used
between 0 and 10" days to detect opening time of
taste pores. Animals were anesthetized with ether
and killed. Four mice tongues were used in each
group for ligth microcopic examination. Tongues
specimens were fixated in 10% formalin. Sections
were taken at 5-7 micrometer thickness from

paraffin blocks. Sections were taken parallel to upper
side of tongue and dorsal to ventral of tongue. These
sections were stained with hematoxylin-eosin.
Micrometric measurements were carried out with
ocular micrometer.

Trench wall surface area of vallate papillae was
calculated according to Hosley and Oakley’s formula
{Inner+outer trench wall surface area (mm?)= I1.D
(L+W)} (22).
according to Misretta and Baum (23), (Total number

Counting of taste buds were done

of taste buds per vallate papilla =total number of
taste bud profiles in all sections/average number of
profiles for ten single taste buds).

For scanning electron microscopic
investigations, tongues were immediately prefixed in
3% glutaraldehyde with phosphate buffer (pH: 7.3).
After rinsing in phosphate buffer, samples of tongues
were postfixed in a phosphate-buffered solution of
1% osmium tetroxide at 37° C for 1.5 h, and then they
were treated with 3 N hydrochloric acid at 60° C for
20 min in order to remove the mucus from the
surface of the tissue (18,24). Tongues samples were
then dehydrated trough a graded ethanol series and
amyl acetate series and dried with critical-point-
dryer. Specimens were sputter-coated with gold and
observed under a scanning electron microscopy at 5-
15 kV (Jeol JSM 5600).

D=Depth of trench,

W=Width of papilla.

L=length of papilla,

RESULTS

A vallate papilla is located on the median line of
the marginals region, between the lingual body and
radix zone. It is bounded by a trench on the posterior
and lateral sides. Papilla is covered with stratified
squamous epithelium and has connective tissue.
Length and width of papilla with depth and width of
trench developed faster in the first 15 days and
reached the highest value in the 120 days old mice.
Micrometric values of papilla are summarized in
Table 1. Trench wall surface area developed to 90%
day with age graded. Epidermal thickness reached
on the 60™ day with 58-60
micrometers in size. Length and width of taste buds

maximum level
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(Caliculus gustatorius) reached maximum level on
the 90" day. Number of taste buds increased by 30t

day and much faster increase was observed between

1 and 15t day

Table 1: Mean + STD measurements and increase percentages of postnatal vallate papilla and taste buds.
Tablo 1: Papilla vallatadan alinan ortalama olgiimler ve yilzde artis oranlari.

Sacrifice age (days of postnatal)

1 15 30 60 ) 120 150 180
Papilla length 447.00411.12 461.94+502 480.224522 497.96+7.64 509.00+8.29 509.234570 509.81+8.38
227.53+3.43
(um) 2353 96.45% 3.34% 3.95% 3.69% 2.21% 0.05% 0.11%
Papillawidth | . 237.50£7.77 278.6147.21 296.25:7.71 319.06£6.66 3212081270 32355:540 322.0447.13
(um) 2853 42.57% 17.31% 6.33% 7.69% 0.67% 0.73% -0.46%
Trench depth 214374848 265264572 303.33+5.33 31833+598 321.50+8.37 320.77+8.56 320.88+8.25
155.3143.97
(um) 3153 38.02% 23.74% 14.35% 4.94% 0.98% -0.22% 0.03%
Trench width 23874243 26014147 3135274 3589+144 37.43t130 37.2940.86 36.48+1.66
16.34+1.87
(um) Sl 46.08% 8.98% 20.53% 14.48% 4.29% -0.37% 2.17%
Epi I
t:ifkir::: 1725404y A096+L12 51468184 SBISHLA9  S847+141  59.03£285  60.14:197 5923163
230 137.4% 25.63% %13.00 0.55% 0.95% 1.88% 1.51%
(pum)
Trench wall
S;‘::acce‘;’fea 019:0006 0450012  0610.008 073t0.005 081:0010 082:0.010  082:0.12  0.83+0.006
I 136.8% 35.55% 19.67% 10.95% 1.23% 0% 1.21%
(mm?)
Taste bud
; 42444090 47.83+139 51.6140.54 54.1040.96 54.93+0.76  54.83+0.72  53.89+0.83
length (um)
Taste bud
: - 26.59+0.62  27.85+0.51 28.3840.67 28.99+0.69  29.02+0.55  29.41+0.64  29.54+0.83
width (um)
Number of 23 1246 186.3 189.6 1875 186.9 183.1 1835
taste bud . 5317% 49.51% 1.77% -1.10% -0.32% -2.03% 0.21%

Taste buds were present in vallate papilla of
but
gustatorius). Taste buds which had mature taste

newborn, it had no taste pores (porus

pores were encountered at postnatal 4™ day old mice
(fig. 1). Glandula gustatoria was present from birth

and opens by a duct to base of trench (fig. 2).

Figure 1. First taste pores of vallate papilla at 4 days
old mice. Taste bud (t), taste pore (arrow) and trench
of papilla (Sulcus papillae) (h). H.E. X 200.

Sekil 1. 4 ginluklerin papilla vallatasinda ilk tat
poruslarinin gériilmesi, tat tomurcugu (t), tat porusu
(ok) ve papilla hendegi (Sulcus papillae) (h). H.E. X
200.

Figure 2. Opening of Von Ebner glands of vallate
papilla at 4 days old mice. Taste bud (t), trench of
papilla (thick arrow), duct of Von ebner gland (v),
stratified squamosa epithelium (thin arrows) and
connective tissue (b). H.E. X 50.

Sekil 2. 4 ginliklerin papilla vallatasinda Von Ebner
bezlerinin papilla hendegine aclilisi, tat tomurcugu (t),
papilla hendegi (kalin ok), Von Ebner bezinin akitici
kanali (v), cok katli yassi epitel (ince oklar) ve bagdoku
(b). H.E. X 50.

cells, light
and dark

(Epitheliocytus sustentans) arranged perpendicular

Two types of taste buds

(Epitheliocytus sensorius gustatorius)

to depth axis of papilla trench were observed in taste
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buds (fig.3, 4). These cells did not filled taste buds
completely, fill 2/3 of taste buds. Apical regions of

taste buds were seen to be bright.

Figure 3. Vallate papilla of 60 days old mice. Taste
bud (t), taste pore (thin arrow) connective tissue (c),
microscopic papillae (thick arrows) and trenches of
papilla (h). H.E. X 50.

Sekil 3. 60 glnliklerin papilla vallatasi, tat tomurcugu
(t), tat porusu (ince ok) bag doku (c), mikroskobik
papillalar (kalin oklar) ve papilla hendekleri (h). H.E. X
50.

Figure 4. Taste buds (t) in vallate papilla of 60 days
old mice. Dark cell (Epitheliocytus sustentans) (e) and
light cell (Epitheliocytus sensorius gustatorius) (a),
taste pores (arrows) and trench of papilla (h). H.E. X
200.

Sekil 4. 60 giinliklerin papilla vallatasindaki tat

tomurcuklar (t), tat tomurcugu hicreleri koyu
(Epitheliocytus sustentans) (e) ve acik (Epitheliocytus
sensorius gustatorius) (a), tat poruslari (oklar) ve
papilla hendegi (h). H.E. X 200.

the electron

examinations, vallate papilla was surrounded with

In scanning microscopic
trenches in new born (fig. 5). Length of papilla was
increased to antero-posterior and trench in front of
the papilla lost, it surrounded papilla margins and
behinds (Fig. 6). In higher magnifications of vallate
papilla surface, epithelial cell-margin thickness
evident. On these cells surface there were very small

pit (micropit) and very small projection (microridge)

present (fig. 7).

”

Figure 5. Vallate papilla of newborn. Vallate papilla
(pva), filiform papillae (pfi), radix lingua (r), X190.

Sekil 5. Yeni doganlarin papilla vallatasi. Papilla
vallata (pva), Papilla filiformis (pfi), dil koka (r), X190.

Figure 6. Vallate papilla of 15 days old mice. Vallate
papilla (pva), filiform papilla (pfi).

Sekil 6. 15 gunliklerde papilla vallatadan bir
gorinim. Papilla vallata (pva), Papilla filiformisler

(pfi).
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Figure 7. High magnification of vallate papilla of 90
days old mice. Microridge (mr), Micropit (mp) and
epithelial cell-margin thickness (arrows), X3500.
Sekil 7. 90 giinliklerin papilla vallata yiizeyinden
yuksek bir blylltme. Microridge (mr), Micropit (mp)
ve hicre sinirlari (oklar), X3500.

DISCUSSION and CONCLUSION

Hosley and Oakley (22) with Yilmaz at al. (8)
have reported that in the rat trench wall surface area
increased with age. In this study we observed trench
wall surface area increased with age and reached
maximum value, average 0.83 mm?, in 180 days old
mice. Findings of this study are quite similar with
them in inner and outer wall of papilla trench of taste
buds of vallate papilla (5,7,14,19,21) and lower parts
of trench (14,21).

Miller and Smith (13) and Smith and Miller (25)
reported that new born hamster did not have taste
buds in vallate papilla and mature taste buds was
encountered in 4 days old. State and Bowden (21)
reported that immature taste buds seen between 2-
4th days, taste pores developed taste buds were seen
8-10'" days. Yilmaz et al. (8) observed that in rats in
postnatal first 3 days, a small number of taste buds
were present, but they did not have taste pores and
mature taste buds were seen postnatal 3™ days.
Harada et al. (26) reported that new born had several
taste buds. In the present study, several taste buds
were observed in new born, but taste pores did not
take shape. Taste buds with taste pores were

encountered in 4 days old mice.

Three types cells, dark, light and intermediary
type, in taste buds of vallate papilla were observed in
mouse (2,19) and rat (27). Dmitrieva (28) and Yilmaz
et al. (8) reported that in rats have two type taste bud
cells, dark and light. In this study, two types of taste
bud cells were observed, dark and light, these were
located in 2/3 of taste buds.

Hosley and Oakley (22) reported that in rat
number of taste buds of vallate papilla postnatal 3-
10%" days increased faster to 90™ days and reached
610 maximum value. Yilmaz et al. (8) suggested that
increase in the taste buds was parallel to the age.
Harada et al. (26) reported that number of taste buds
increased by the age 8-9t" weeks and their number
reached 588.7. Miller and Smith (13) and Smith and
Miller (25) reported that number of taste buds in
hamster was increased by 120™ days. Miller and
Smith (13) reported that 168 taste buds were present
in adult hamsters. Misretta and Baum (23) reported
that 385-572 taste buds were present in young rats,
in old rats, 345-610 taste buds were present.
Misretta et al. (29) reported that 197 taste buds were
presentin 15-25 days old rats. In our study, newborns
had 2-3 taste buds, number of taste buds increased
faster by 30" day and number of taste buds was 183-
189 in this period.

In the electron microscopic examination, it was
reported that margins and behind of vallate papilla
was surrounded by trenches (18,24), and in some
cases there were secondary papilla on the top of
papillae (20). Kobayashi (12) reported that vallate
papilla formed with three or four mucosal crypts
behind of the tongue along the antero-posterior
margins. Emura et al. (11) reported that flying
squirrel had 3 number vallate papilla in triangular
shape. In this study, on the dorsal surface and on the
median line of posterior region of tongue, there was
one vallate papilla and, vallate papilla surrounded
with trenches in newborn, but the trench was lost
later and surrounded papilla in margins and behinds.

In higher magnification of papilla surface,
epithelial thickness distinct

cell-margin was

(1,18,24,30), very small projections (Microridge)
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(1,24,30) and very small pits (Micropit) (18,24) were

present on these cells.

In conclusion, light and scanning electron

microscopy findings have shown that during the

development of vallate papilla in white laboratory

mice, postnatal micrometric changes increased in the

first 15 days following the birth, and formation of the

first taste buds pores was observed on the 4™ day.
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