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CHANGE OF TASTE PREFERENCE AND TASTE BUD AFTER UNILATERAL
LINGUAL NERVE TRANSECTION IN RAT

Yoon-Tae Kim*, Seung-Ho Jeon*, Hak-Ryol Yeom*, Jin-Han Kang*, Kang-Min Ahn?,
Sung-Min Kim?, Jeongwon Jahng®, Kyung-Pyo Park*, Jong-Ho Lee!

'Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Seoul National University
‘Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Kangnung National University
*Dept. of Pharmacology, BK21 for Medical Science, College of Medicine, Yonsei University
'Dept of Oral Physiology, College of Dentistry, Seoul National University

Purpose of study: Lingua nerve damage can be caused by surgery or trauma such as physical irriatation, radiation, chemotherapy, infection and
viral infection. Once nerve damage occurred, patients sometimes complain taste change and loss of taste along with serious disturbance of tongue. The
purpose of this study was to evaluate the effects of unilateral lingual nerve transection on taste as well as on the maintenance of taste buds.

Materials & Methods: Mae Sprague-Dawley rats weighing 220-250g received unilatera transection of lingual nerve, subjected to the preference
test for various taste solutions (0.1M NaCl, 0.1M sucrose, 0.01M QHCI, or 0.01M HCI) with two bottle test paradigm at 2, 4, 6, or 8 weeks &fter the
operation. Tongue was fixed with 8% paraformaldehyde. After fixation, they were observed with scanning electron microscope(JSM-840A%, JEOL,
JAPAN) and counted the number of the dorsal surface of the fungiform papilla for changes of fungiform papilla. And, Fungiform papilla were
obtained from coronal sections of the anterior tongue(cryosection). After cryosection, immunostaining with Gegust(l-20)(Santa Cruz Biotechnology,
USA), PLCpB2(Q-15)(Santa Cruz Biotechnology, USA), and T1R1(Alpha Diagnostic International, USA) were done. Immunofluorescence of labeled
taste bud cells was examined by confocal microscopy(F92-300%, Olympus, JAPAN).

Results: The preference score for salty and sweet tended to be higher in the operated rats with statistical significance, compared to the sham rats.
Fungiform papilla counting were decreased after lingual nerve transaction. In 2 weeks, maximum differences occurred. Gustducin and T1R1 expres-
sions of taste receptor in 2 and 4 weeks were decreased. PL CB2 were not expressed in both experimental and control group.

Conclusion: This study demonstrated that the taste recognition for sweet and salty taste changed by week 2 and 4 after unilateral lingua nerve tran-
section. However, regeneration related taste was occurred in the presence of preserving mesoneuria tissue and the time was 6 weeks. Our results
demonstrated that unilateral lingual nerve damage caused morphological and numerical change of fungiform papilla. 1t should be noted in our study that
lingua nerve transection resulted in not only morphological and numerical change but also functional change of fungiform papillae.

Key words: Lingual nerve damage, Gustducin, PLCB2, T1R, Taste receptor, Taste preference

.M 2

oJF 3%

110-768 4 £ 4] §2 7 ¢ 75 2751 A3 Aol M vlF ol AAFREE k= Ao 2o

e] < <] 7 <) 713

St Lo A RES Y N7 4 FF AN, 07 £4e Aoz
Dept. of OMFS College of Dentistry, Seoul National University T4, A 29 Eg A A= 95t A, wAbA, 3etA F
#275-1 Yeongun-dong, Jongno-gu, Seoul, 110-768, South Korea OLE =) o]E WA 7Fed vl Blol ] A~ A 3lo) o]k AL
Tel: 82-2-2072-2630  Fax: 82-2-766-4948 :iwﬂ o] g 473, 4 2 7TE }_l i 3%01 j: e
E-mail: legjongh@plaza.snu.ac.kr = 7 Atk ol g g A EFe] BT A ol SAES m A

¥ E QT HANAY 1A 5740341 9] A 9ol ol aje] o] 0171 23] (OLPE-PG3-20507-00%3).

515



LHTSIX| 2005,31:515-525

o W3}, ob Al V2] 44 S Eas A= 9ot

07 ¢go) v st 36 o A= 7ot sl o

819 o] 3] t=ghol 3 glth

FANA TR ok TN L
=

Al Z7bo S5 39
(Infratermord fo) & AXNHAM T3 A4 FHA 3o A
W23 7o) v 9 Azks st AR gE 9 V)5
= %%‘o}ﬂl . 22R17 2 v E] (tete bud) o] F4] el 1]
L ANAL T2 nF 9] 9] Z, paigemmd aeas B,

@i%—‘?—% A Z5-5(circumvallate papilla), 3 A& (foliate

papilla), A A+ (fungiform pepilla), A4+ (filiform papilla) 2]

Ul 7HA 2 FEEE v A6 o AR Pk AS{Fe

3] 9] ;c,zH} 2/39] Aluta} & 2url =13 J o]—tt] )\40]}\]71 (g|0§,pha.

rynged neve)e] AWl E W SITh AT A9 oy

H4°Eﬂﬂﬂﬂﬂﬂiﬁ“$%l%ﬂﬂﬁ$iﬂ%
A

et A LTS P R Al ) Avjg a9
th AR A VL EASA gon vz %
Go] 9 TEE AT ek ol W2 A9l 3
& i 89 o] EA S 4% BT 5 A vl
Yot EA s 2 2043 4076 <)) vz 2 B

B APE p|2ke] 712590 A 4L 0o R sel WA 9 A
AN &4 F Iz e gE 223 s e
o M R-5 AZHE sl et dotr o
AN A3} v 7k B A, v)zF W3 2 Abal

E
A 1
o J g A sttt 7o sk Aol 1 548 FUT

\a

I A2 32

73 SD YA (A5 2202509, 6-75%) 5 ©]-&3to] ketamine
(Ketara®, 50mg/m, -+ 3+oka8) =} xyIas'ne(Rompun® 5mg/ml, B}o]
A3 2)oh) 7he) A-g o]-§3) Huk ] v S 5 CHO15a100g
AF). A= otetitE Al et °‘é=i§%(mylohy0|d musde) S
Zbol Eo] &) 7 ofo] & Z(digastric muscle) ¥} 1.+ (masseter
muscle)S P A A2} (jewder s forogpg) S o] -&-3Fe] A ~H A
uh2] 5494 o} ofshAl (submandibular gland)e] FEHS o2 A
Qlatel uk Qo W FY ek AR A % )

g wEA7 T A2 ANA S Oe dukstgon 252
50 54 B-9hAL (Viayl®, Ethicon Co, UK)E 1] 3 9] =&
40U 20 7 Boatt

tion) taste-preference test

Z A two bottle tetE- ] 3]
& Wo| = A o) B

, vz /Li (preference ratio)©] 3}

* 5 717} 2,4,6,8541)
ol w2k okES

516

gol vl 7kA] Bk (T, &8, Alsh & sh)el o gk W sh5 ZAbst
Atk P 7h-g A1k NaCl (0.1M, #&3h), Sucrose (0.1M, ©Huh),
QHCI (0.01IM, 228H), HCl (0.0IM, A1 BH)& A}-2-519] 0. 1, 7}H7}e]

o) zbA o el vz} A5 =S A A} $ thpreference rtio = 1)
ZHA (tedtents) & 2 & /(U Attt 5 == F+Ee B
&) gk Aol oJa) g ol AR AL A6k StEe
WA etz f]ste] v 24X 7ketet W O] 91X & whte] F9L
o} B4 2= PSS vearson 1001 (3H SPSS)S o] &35 2
o, A8 73 27 Fo]= ManmWhitney U-test 78] 7

1 b 7 s}ol] whE 2}po| = Pared ttet 2 &) 3= 95%0l A A=

AN £ T A el i AR = ke ot
B7] Sjste] WA 16vte| ol M (5 A ddety, 5
A7 sham e & €45 1,3 7,109, 2,4, 6,859 27} 20}
g4 AT F g ste 8 Ao AdFe
0.9% NaCl 7} 3] Jmaooo USP units)o] £ 3H8 0.5% NaNOz

200mE o] &L, AFE N 22 = 8% J%E}E%%‘Eﬂ alol
TE 02M QAo (pH74)3} B7 A Aol E3ale] A3}
Atk FF AANE %‘H FALHALE A= 223N
z & HF7NE olEoto] WA 9] Haldel Fd skl
T, FANOR oo = A g & ddste] §ofo] oA
kAT ZHzte] 7 Al ol 200ml €] 4%%@13 1050 A 9]
g5 3 S A H AT A A B ZHE L A (8% 2t
EggdstelB)d & LA o] F FAHNAER A
(JSM-840A%, JEOL, JAPAN)S- o] -&-8kef &3 ol A A =5
HhE 7] A G ool AA £35S HEAS S A

of A5 Al AT

:

ek

C. 0|2t MzEo| HAZASSHN
(n=24) 1,3,7,10, 14,28, 42,56 of] 7}2} 3u}
2M Q13kebg- ol (pH 74) 3 4% et EE &
Aol A ate] AAGEHE FA8HA

“U FJ 8 ‘10{'

o] % AAHF l?-sl] £ 2| # 3 3 isopentane (-70°C)< /\]——30}0:]
AN F FAZAEUINE ol &-ste] dum A 9] 24 A A
& E S

FAREES SAHA AL Aol w2} HH D A2 E A
AL AR DI 471 2] BE JEE Sofus] 9
&t Az} GAZA uzt FFo] o] gA Aol Gagust(l-
20)(Santa Cruz Biotechnology, USA), @t} &20ke] o] A g &4
o] #o]3}+= PLCR2(Q-15)(Santa Cruz Biotechnology, USA), A1/
Fo Eo] Al chul Aol TiRi(Alpha Diagnostic International,
USA)S A1-2-319] 21, Cy3-conjugated AffiniPure Goat Anti-Rabhbit
IgG(Jackson Immuno Research, USA)Z & 48 A&}, A
T wAEe) Bl AEE $2HY v 3 (F2-300°,



Olympus, JAPAN) © 2 2+2-519] th.
mz =

A &2 3 WA= Ak, @k} A, 248k Abojef] Zho)
Atk 7t A3 ] A} Table 13} 29w, Ante
= 239 4F A o] U273 0524018, 45 0.62+011)0]
3he] 23 (23 0.73+024, 4% 082+010)0] A &uke] An]Fo
ol Z7Fak A th(p value = 0.04,0.007). 652k 85 o] 4 A<(65
0.84+0.11, 8T 077+012M ) =765 0.81+015, 85 080+
018) Afojell E¥gt Apo] & HolA = kot v|7he] 35 i

o] A=Y EP(Flg 1). ©ute] 5ol = Anta npRrpA 2 2%

o}L
o

- =

N

N ox

UA TS HNZ 24 F 02 Y SRTY HE0) o o7

H] 2Fo| fol&tA =718k 2 vH(p-value = 0.003, 0.075), 65} 85
Aol & 28 (65 082+0.14, 85 0.80+0.13)%} v =~(65 0.88
+005, 85 0.85+0.14) Alo]ol] zFo]E R o]z ¢kkth(Fig. 2). &1t
3 Ake] Aol A\7F Abo] B2 )7 HE e Hol7} ¢}
ATk Z; 2Bt Aol = BAAA S fAAA R 25
9479 Fh] 2ol 8 B SThFig. 3,4)

LAFE 73
o

9} 45 A o) A F (25 0931009, 45 0.89+013)el A Treke] 4 (A3 18405, =7} 74 zml LeRs
Table 1. Change of taste after unilateral lingual nerve transection
2weeks 4wesks 6weeks 8wesks
Exp Con Exp Con Exp Con Exp Con
NaCl Preferencerdtio  0.73+0.24 052+018 082+010 062+011  084+011 081+015 077+012 080+018
P-Vdue 0.04 0.007* 067 081
Sugose Preferenceratio  0.93+0.09 073011 089+013 0.80+005 082+014  088+0.05 080+013 0.85+014
P-Vdue 0.003 0.075* 0.397 046
QHCl Preferenceratio  0.09+0.08 014+014 016+012 021+011 018+007 019+011 015+008 016+014
P-Vdue 0418 071 025 10
HCl Preferenceratio  0.36+0.29 02+009 0374020 025+007 020+009 021+009 028+025 027+010
P-Vadue 05 018 087 058
Exp - Experimental group (unilateral lingual nerve transection)
Con - Control group(sham dissection)
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Fig. 1. Change of salty taste (NaCl preference ratio)
after unilateral lingual nerve transection.

NaCl preference ratio : NaCl intake/total fluid intake
Exp - Unilateral lingual nerve transection

Con - Sham dissection

Fig. 2. Change of sweet taste (sucrose preference
ratio) after unilateral lingual nerve transection.
Sucrose preference ratio : Sucrose intake/total fluid intake
Exp - Unilateral lingual nerve transection

Con - Sham dissection
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Fig. 3. Change of bitter taste (QHCI preference ratio)
after unilateral lingual nerve transection.

QHCI preference ratio : QHCI intake/total fluid intake
Exp - Unilateral lingual nerve transection

Con - Sham dissection
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Fig. 4. Change of sour taste (HCI preference ratio)
after unilateral lingual nerve transection.

HCI preference ratio : HCI intake/total fluid intake
Exp - Unilateral lingual nerve transection

Con - Sham dissection
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Fig. 5. Change of fungiform papilla count after
unilateral lingual nerve transection.
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Fig. 6. Scanning electron photomicrographs(SEM) of dorsal tongue surface at various interval after unilateral lingual nerve
transection (original magnification X65).

A-H : Sham control 1, 3, 7, 10, 14, 21 .42, 56 days, respectively

I-F : Experimental group, 1, 3, 7, 10, 14, 21, 42, 56 days after lingual nerve transection

The number of fungiform papilla was counted by manually using scanning electron photomicrograph
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Fig. 7. Photomicrograh of coronal section through fungiform papilla (Immunohistochemical(Gustducin) staining, Original
magnification x500).

: Control

: 3 days after lingual nerve transection

7 days after lingual nerve transection

10 days after lingual nerve transection

© 2 weeks after lingual nerve transection

© 4 weeks after lingual nerve transection

6 weeks after lingual nerve transection

8 weeks after lingual nerve transection

Expression of Gustducin was very low in the sample of 4 weeks after lingual nerve transection. However, that of Gustducin
was similar at 6 weeks after transection (Arrow head indicates the stained taste receptor cell of taste bud).
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Fig. 8. Photomicrograph of coronal section through fungiform papilla (Immunohistochemical(T1R1) staining, Original
magnification x500).

: Control

: 3 days after lingual nerve transection

7 days after lingual nerve transection

© 10 days after lingual nerve transection

© 2 weeks after lingual nerve transection

© 4 weeks after lingual nerve transection

6 weeks after lingual nerve transection

8 weeks after lingual nerve transection

Expression of T1R1 was very low in the sample of 4 weeks after lingual nerve transection. However, that of T1R1 was similar
with control group in 6 weeks after transection (Arrow head indicates the stained taste receptor cell in taste bud). However,
T1R1 expressions are weaker than Gustducin.
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