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Lectin Histochemistry of Degenerating and Regenerating Taste Buds in Rat
Circumvallate Papilla

Yong Suk Moon, Ph.D., Yu Jin, M.D., Hyo Soon Jeong, Ph.D., In Jang Choi, Ph.D.

Department of Anatomy,
Keimyung University School of Medicine, Daegu, Korea

Abstract : The present study was carried out to investigate the structure and
glycoconjugate properties of degenerating and regenerating taste buds in the
circumvallate papila. The bilateral glossopharyngeal nerves of Sprague—Dawley male
rats (300-350 g) were crushed by tweezers for 15 seconds. The animals were
sacrificed 1, 4, 7, 10 days, 2, 3, 4 and 6 weeks later. The circumvallate papilla of the
tongue was dissected, the tissues were then fixed with 4% paraformaldehyde solution,
and tissue samples after hematoxylin—eosin staining were examined for morphological
changes. They were also reacted with 8 biotinylated lectins: Con A, PSA, UEA [, ECL,
DBA, HPA, SJA and sWGA. In the control, the taste buds in the circumvallate papilla
were oval shape, and the two types of cells, round pale—staining nuclei and more slender
darker—staining nuclei, were present in the taste buds. The taste buds and taste cells
were extremely atrophied in the 4 days group, and a large number of the taste cells with
round nuclei appeared in the 7 days group. The taste buds and taste cells regenerated in
the 2 weeks group and they had the structure similar to the control in the 4 weeks group.
In the control, strong positive reaction of taste pore and taste cells in the taste buds to
UEA I, SBA, HPA and SJA may suggest that the taste cells secrete glycoconjugates
which contained e—L—fucose and N—acetyl-D—galactosamine. The DBA, HPA and SJA
positive reactive taste cells decreased in the 7 days group and increased in the 10 days

and 4 weeks groups.
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7 H ek A 4% paraforma dehyde €9 g oz 3087 v W9l peroxidase
C R HF AP FSE AFSISith ol d o &4 & AZIAZI AL BI5olFQl Bh-& oA of
g A& {5 AT UJU]%‘EE A 2 7] fake] 5% 4% AE7 B o= 20F A
51931, 4% paraformaldehyde #4002 $314 gl FgEntg2 bl 2vis gEE wgoel
o 5 @ g AdAE o] g5 gk A5 A 0.1 mM¢] CaCl:, MnCl: ¥ MgCl-5 & f351+
S Ax 3R (Paraplast, Oxford, Bl57) o 22w 0.01 M PBS9jell 9% %% (Table 1)%& 5@,5}01
otol 4 pm 72 9 A5EA Z vk ATk A 2o A 2417 FoE REZAZITE Bl ¥ g o

o] Ao ARE-§ 8714 HE 52 FF, o5 W ®ES & 2 A E 2 avidin—biotin-
Eoldo g Agshi FU] W 5ol A AL horseradish peroxidase & A (Vector, 7 =)
Table 1¢ Ytk ZE& 98 (Vector, 13y B AR A TARE Hek WA T, ZF WkE Aol

+
g (]

N

< Hle st e ARE-skl o T A4 gk of 24 HES PBSHCE 2084 34 Ao T
S& Mol ¥ wit 5-40 pg/mL o] Th Ark. 2HBEE-L 0.01% H:0:5 T35 0.05%
ZAAR S gyE R g FARE e A F diaminobenzidine (Sigma, ©77) 4o 2 T QLS
0.01 M phosphate buffered saline (PBS, pH S AA B Y S AE S A9
710 % SAT. T2 T 3% HO-E FH-o o delkg o] ol e 7 duin SolHow ut
Table 1. Carbohydrate binding specificities and inhibitory sugars of lectins
Lectin o .
Lectins concentration Carbohydrate binding Inhibitory
(yg/mL) specificity sugar
Concanavalin 4 5 #D-Man>a-D-Glc 0.4MMaM
(Con A)
Pisum sativum agglutinin 20 +D-Man>a-D-Gle 0.4 M MaM
(PSA)
Ulex europaeus agglutinin [
(UEA T) 20 a-L-Fuc 0.4M Fuc
Erythrina cristagalli fectin 20 Terminal Gal 41 4GIcNAc 0.4 M Gal
(ECL)
Dolichos biftorus agglutinin 20 Terminal «GalNAc 0.4 M GalNAc
(DBA)
Helgﬁ{jg’;’“”“ agglutinin 20 Terminal GalNAcal 3GalNAc 0.4 M GalNAc
SOP(’éOJXI)f aponica agglutinin 40 Terminal GalNAc> ¢-D-Gal 0.4 M GalNAc
Succinylated Wheat
germagglutinin (sSWGA) 40 GlecNAc(51,4GlcNAc)1-2 0.01 M TATC

Fuc, fucose; Gal, galactose; GalNAc, N-acetyl-D-galactosamine; Gle, glucose; GlcNAc, N-acetyl-D-
glucosamine; Man, mannose; MgM, methyl-e-mannopyranoside; TACT, N,N” N “-triacetylchitotriose; >,
automatic effect results in increasing binding.
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Fig. 1. The taste buds in the circumvallate papilla of control rat (A) and 1 day (B), 4 days (C), 7 days (D), 10 days (E)
or 4 weeks (F) after crush injury (H&E stain, X 132).



190

BB KB

s 8224 2% 2003

YETNA 897 ARFT RRedd A48 AWs s dehlE £59 uzgEs @399
@ 4wEd U A% gEag A%T b B2 9w w7 Yel Al UEA 1 DBA, HPA
Table 2¢] Q. ¢FaF3it}, 2 STA el oA 7t Sol et &3

EzAA REeYY NAAZE UBA & 4 AUt 22 SHAIIT 492
[(Fig. 2A), DBA(Fig. 2D) % HP A(Fig. 2B) | Al UEA I 99 FIe s UEL
el A 43 P wheS UEhiglon | SIA(Fig. ™ DBA HPA @ SIA 9ol g4 urgol 3
20) Rl FERA FPEEE AT AEHA AT olul ) AREH A Con A,
UEA I #9912 2E uZhAsZola 7 A uks PSA Bl ECL g olA oFst A nkgo] vhehd
< UEhd BHE DBA, HPA 2 STA d¥l oA = & HET g AN

Table 2. Lectin binding patterns of the taste buds and the adjacent tissues in control

) Taste buds Epithelial Connective
Lectins . .
Taste cell Taste pore tissue tissue

Con A + + +

PSA + + +

UEA +H +HH+ 4 -
ECL + + + +
DBA <+ +H+ - -
HPA <+t A+ - -
SJIA -<++ +++ - -
sWGA + + + -

Fig. 2. UEA I (A), HPA (B), SJA (C) and DBA (D) binding pattern of the taste buds in the circumvallate papilla of

control, and DBA binding pattern of 7 days (E) or 10 days (F) after crush injury ( x 132).
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Fig. 3. Time course of DBA-, HPA- and SJA-positive index of the taste cells in the taste buds after the

glossopharyngeal nerve injury. d, day; w, week.
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