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The purpose of this study was to investigate the structure and secretory function of the von Ebner’s
gland in parasympathetic or sympathetic nerve innervation. Sprague Dawley rats were sacrificed 3,
7,10, 14, and 21 days after bilateral glossopharyngeal or hypoglossal nerve axotomy, respectively. The
circumvallate papilla portion of the tongue was dissected and we observed morphological changes in
the von Ebner’s gland. The properties of glycoconjugate in the von Ebner’s gland were investigated
using nine biotinylated lectins (PSA, UEA I, GSL 1 By, ECL, DBA, SBA, HPA, SJA, or sWGA).
Compared with the control group, cytoplasmic vacuoles appeared in the serous acini of the von
Ebner’s gland in the 3-day group, and the serous acini were significantly vacuolized and degenerated
in the 10-day group after glossopharyngeal nerve axotomy. However, the structure of the von Ebner’s
gland did not change after hypoglossal nerve axotomy. In the control group, the von Ebner’s glands
secreted glycoconjugates containing a-D-galactose, N-acetyl-D-galactosamine, and N-acetyl-D-glucos-
amine oligomer, and the amount of the secretion decreased significantly in the 10-day group after
glossopharyngeal nerve axotomy. However, the amount of the glycoconjugate secretion did not
change after hypoglossal nerve axotomy. Therefore, the results of this study suggest that the glosso-
pharyngeal nerve containing parasympathetic nerve fibers is important for maintaining the structure
of and secretory function in the von Ebner’s gland in rats.
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Table 1. Carbohydrate binding specificities and inhibitory sugars of lectins

Lectin concentration

Lectins (ug/ml) Carbohydrate binding specificity Inhibitory sugar
Pisum sativum agglutinin (PSA) 20 a-D-Man>a-D-Glc 0.4M MaM
Ulex europaeus agglutinin 1 (UEA 1) 20 a-L-Fuc 0.4M Fuc
Griffonda simplicifolia lectin 1 By (GSL 1 By) 40 a-L-Gal 0.4M Gal
Erythrina cristagalli lectin (ECL) 20 Terminal Galp1,4GlcNAc 04M Gal
Dolichos biflorus agglutinin (DBA) 20 Terminal a GalNAc 0.4M GalNAc
Soybean agglutinin (SBA) 20 Terminal a or 8 GalNAc 0.4M GalNAc
Helix pomatia agglutinin (HPA) 20 Terminal GalNAcal,3GalNAc 0.4M GalNAc
Sophora japonica agglutinin (SJA) 40 Terminal GalNAc > a-D-Gal 0.4M GalNAc
Succinylated Wheat germ agglutinin (SWGA) 40 GlcNAc(B1,4GIcNAC) 12 0.01M TATC

Fuc, fucose; Gal, galactose; GalNAc, N-acetyl-D-galactosamine; Gle, glucose; GleNAc, N-acetyl-D-glucosamine; Man, mannose; MaM,
methyl-a-mannopyranoside; TACT, N,N’,N”-triacetylchitotriose; >, Automatic effect results in increasing binding.



S5 AA A HhEAHES AT PBSE AlF 81l hema-
toxylin® 2 & A4g $ Axiophot Photomicroscope (Carl
Zeiss, Halbergmoos, Germany)2.Z #2391, AxioCam
MRc5 (Carl Zeiss, Halbergmoos, Germany)& £33} %1t}

dElNh-go] 5ol 7 e} 5olHo g whg-ate A3
FA(Table 1) 42 $ 48717 Aol WHAIZ] WHgH-&
o]-§-3te] gstAth denk3-o] B -(F4), +oFg ¢),
+H(EAEY ) LY+ FY) T2 FASA

Z o

CHEZOIAM DjZtte| HEKSt
R R B e

fr 22

2z
pA

#HZ TGl st A

Y
o
fil

i)
lo
>

(o3

i
jrt
o
)
>
k=l
%0,
32
v
oX,

o

ez
a

g
o
fitl
-
oX,
Qo
o
12
N R
o
£
o
w :
x flo
ol
tjo
ofl
oXx
o
=
32
i
31 (o ox N M

X0
32 o
K

u me IR

Ase) s FHY B4 olglon], FAAEE BAFoR
AEvieto] F280] A3t AEAoE TS BYS
o) Fuksl ALATHFig. 34). ¥I2HA ] A 452 Afolo|A]

. Photomicrograph shows the normal struc-
ture of the circumvallate papilla portion
of the tongue in rat. Von Ebner’s gland
is located beneath the papilla, dispersed
among the bundle of intrinsic skeletal
muscle. Ducts (arrows) can be seen ex-
tending toward the furrow around the
papilla. CP, circumvallate papilla; vEG,
von Ebner’s gland; MG, mucous gland;
SM, skeletal muscle. Hematoxylin-eosin
stain; x12.5.

Fig. 2. Photomicrograph shows the structure of
the circumvallate papilla in control (A)
and 10 days after glossopharyngeal nerve
axotomy (B). Arrows indicate the degen-
erated taste buds. The number and size
of taste buds decreased. Hematoxylin-eo-
sin stain; x100.
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Fig. 3. Photomicrograph shows the structure of
the von Ebner’s gland in control (A), 3
days (B), 7 days (C), 10 days (D), 14 days
(E) and 21 days (F) after glossophar-
yngeal nerve axotomy. The cytoplasmic
vacuoles appeared acinar cells (B) and
the number and size of vacuoles in-
creased (D). Arrows indicate the cyto-
plasmic  vacuoles. Hematoxylin-eosin
stain. Scale bar is 50 ym in A to F.
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Fig. 4. Photomicrograph shows the structure of
the tongue intrinsic muscles in control
(A) and 21 days after hypoglossal nerve
axotomy (B), and nerve fibers in control
(O) and 21 days after hypoglossal nerve
axotomy (D). Hematoxylin-eosin stain;
x100.

" Fig. 5. Photomicrograph shows the structure of

- the von Ebner’s gland in control (A), 3
days (B), 7 days (C), 10 days (D), 14 days
(E) and 21 days (F) after hypoglossal
nerve axotomy. The numerous cytoplas-
mic vacuoles appeared acinar cells (D).
Arrows indicate the cytoplasmic vacuoles.
Hematoxylin-eosin stain. Scale bar is 100

pm in A to F.
CHz=to| AEIZxA|5kst o} e AR FAAEAN FHEY] PSS HAL
e vzt tjg denk-g-o] A3h= Table 29 3¢ ], PSA (Fig. 6A)oll A& o3k 9duh-s-S 121 UEA I (Fig.
UEhH AT iz oA gdste o] FAEES GSL 1 6B)oll A= T R-E-o) FAA A S-S YERSiT &
B, (Fig. 6C), ECL (Fig. 6D), DBA (Fig. 6E), SBA (Fig. 7A), 3] GSL I By, ECL, SBA 2 sWGAdI X & ZAAZ9 AEZ
HPA (Fig. 7B), SJA (Fig. 7C) ¥ sWGA (Fig. 7D)ell A 73 Ao &gk S-S e ¥ DBA, HPA B SJAC]A
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Table 2. Lectin histochemistry in the rat lingual von Ebner’s gland after glossopharyngeal nerve axotomy

Days after axotomy

Lectins vEG Control
3 7 10 14 21
SA +>++ +>- +>- - - -
PSA
D +>- +>- +>- - - -
SA >+ - - - - -
UEA 1
D - - R - - -
SA 4+ ++ 4>+ + +>- >+
GSL I By
D + + + + >+ >+
SA >+ ++ ++ +>- +>- >+
ECL
D + + + >+ >+ -
SA >+ ++>+ +>- >+ >+ -
DBA
D 4+ +4+ ++ +4>+ + +
SA +++ ++ + >+ - -
SBA
D + + +>- >+ - -
SA >+ ++ 4>+ +>- >+ -
HPA
D + + +>- - - -
SIA SA >+ ++ 4>+ +>- +>- +>-
/ D + + + +>- +>- +>-
SA >+ ++ ++ + + +>-
sWGA
D + + + +>- +>- -
vEG, von Ebner’s gland; SA, serous acini; D, duct
+++, strong positive; ++, moderate positive; +, weak positive; -, negative; >, most marked.
Table 3. Lectin histochemistry in the rat lingual von Ebner’s gland after hypoglossal nerve axotomy
. Days after axotomy
Lectins vEG Control
3 7 10 14 21
SA +>++ +>++ +>++ + +>++ +
PSA
D +>- +>- +>- +>- +>- +>-
SA >+ - - - - -
UEA 1
D - - R - - -
SA 4+ 4+ >+ > ++ >+ 4+
GSL I Bs
D + + + + + +
ECL SA >+ >+ ++ ++ >+ >+
D + + + + +>- +
DBA SA >+ > ++ e FH4>+4 >+ ++
D +4+ +4+ +44 +H4>+4 > ++ +4+
SA +++ >+t +++ +++ +++ +H+>++
SBA
D + + + + + +
HPA SA +HE>++ >+t +HE>++ +H+>++ >+ +H+>++
D + + + + + +
SA >+ +A>+++ +A>+++ 4> +++ >+ >+
SJA
D + + + + + +
SA +HE>++ +4++ +++ +H+>++ > ++ +H>++
sWGA
D + + + + + +

vEG, von Ebner’s gland; SA, serous acini; D, duct
+++, strong positive; ++, moderate positive; +, weak positive; -,

negative; >, most marked.



Journal of Life Science 2013, Vol. 23. No. 12 1547

Fig. 6. Lectin histochemistry of the von Ebner’s gland in control (A-E), and in groups of 7 days (F-J) and 10 days (K-O) after

glossopharyngeal nerve axotomy. A, F and K, B, Gand L, C, Hand M, D, I and N, E, ] and O are the pairs for each
lectin. Scale bar is 100 ym in A to O.

v ZAAEY A ufeEd A 3P e o] F3 FAguheS 733 FAHLS S B oM PSA, GSL I By, ECL, SBA, HPA,
=]

Uehf = vk 7919 ZolS Btk UEA I Aoz SJA 3 sWGAA ofg Fdute< 12]al UEA M= &
SANSS BYou dF S45e G 2N o A A-ES YERH AT
HRES #AE S AATh FrIF A= DBA (Fig. 6E)ollA
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S{QIFAZES HEFSH dE ol HEIXA|SIS Ant A FAE FAT-ES B 10U (Fig. 6N)FEl ket
SAFAE S AT AP v gk deink-g-o FREo] TRl AT DBAE 79 (Fig. 6]) 78 w7 o]
A= Table 20 YeRfATh SQAFA7 S Aod FAds F43] gaFo] o FueS EO]EV} 10¥ 7 (Fig. 60)
2o FANEE L TEFGT A 99 WAl sk AME o] FAAZAN ST e 2;11 4
Fe nilen, 21Tl M e & ATl AHEE WREY HHg-2 2197744 A& H AT SBAE 3YToA AT
ol M S-S etk PSAE 3913 7Y 2 (Fig. Fure-E, 79T (Fig. 7TE) ol M= o3 FNHES Bolthrt
6F)ell A Fgt FARNES 74 o}r:m 10%4(1:155 61<)%‘—Eit— 109 7 (Fig. )“Ei TR0l ey 21wl A= FAdut
a3 & 9ASith HPAE 797 (Fig. TAE

R olt}7} 10 I (Fig. 7)) %-¢ < LS

3 Ueh3laL, SJAE 7°é 0

A= A

Fig. 7. Lectin histochemistry of the von Ebner’s gland in control (A-D), and in groups of 7 days (E-H) and 10 days (I-L) after
glossopharyngeal nerve axotomy. A, E and I, B, F and ], C, G and K, D, H and L are the pairs for each lectin. Scale bar
is 100 ym in A to L.
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