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dF F F oA oFeA= WA Hax DEoz AMGHIY A5l met peaws @ AMHAAT =
ot 2R B BEehe 3l sEeEle ¥, B GAA, AF, 35 Sl ZEsbe, i ] wmARE A
5T, ARl fAET At 2F wARTFE HY 4F 3ol REdt glon] X Felre AT Rl Hf g
N stgeel S Zhx Qlvh 22 wgee]e ndA ze o7 7R ABRAGEA ] EAFI glol wEHA o] ol
sk A7} @irs] AaE A 1 9l o)w Ao Al4-% neurd cell adhesion molecule (NCAM)-& 417 =] ol A] 1A
Hiy wmd gebiloz ol A3 2 HEzEe AsAtge] A4gtohy oEA glom AAAH AT A=
gtz deA it A|u v Zte] E3tel Sl NCAMS A7 <& b ldx 53] WAkl 24 F 5hg-
2o A dejufi= NCAM2| Wists AT AT Zteld & glidvh whebr] £ A7 WAlE 2APES 37]9] 3
A defit= NCAMS] Wiztg st w|Zke] 7|1& d7ahe | 712 AXE Agstan FAdAss 98 Wikl &

WE AHSERe A dAEe 2AE-S Fasteled =] HaAk gk

AgPgE2= A% 20935 Sprague-DawleyA| o] 71 37 18vle] & A3l om, WAl AN 17Gye] WA S 1
3] A, 2AF F 1,7,20800 AFE 4nte]el Az 2nte| 4 S 42 SAE o AR (free floating method)zi
Wz 5890 e Algstdy 1384 22 rabbit anti-NCAME}H| 2 A} 43}9]on], DAB S} oz ublA7l & st
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miz JeAen AfTEe £450] Gebeh, o5} 22 AsfolA NCAMS o124 el Azeld deht
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T Azz defubs Bakge] Hade A= v &4 T
Zd7 2%, A4 (mucositis) ¥ A<k 55 £ 4 3= (Conger
¢} Wells, 1969; Mossman, 1986; Morris, 1996; Maxymiw<}
Wood, 1989).

Harrison 5-(1997)¢] Aol ols}al sjuletye] )
o AEE A YA 2AE RS AFE b T
2%o] vhehd Alhe 100%0] 3 1 Aol ojs) 2
ST A2 89%e] 3l 3 vl Ahe] mskE Al AR
%132 %ﬁﬂ}& 54T AR 70%el 9t ol T

BAEE B ohls Uk 8 AE AL ERYges

>
o

OEL
flo o AL &

¥

el

Al HE}(Schlffman 983; Linden, 1993).

el A B FRehe 71l BEeee o, Y
Gy (soft palate), Q17 FF SOl FEsHH, tj i3
A5 (fungiform papilla), A3 ZH-5-F (valate papilla), A+
= (foliate papilla)el] <=8tz ¢l 23 WA+ (fungiform
papilla)= 319] k% 2/3e]l Fxsta JlEd AAFAAME
Sy gl AP Sese] Qor), Roz 2
gzAol oloj2lct (Astback 5, 1997). B} $1%] 3 7Re]
9goelg 73 glemn (Kinnamon, 2000), JukzHzHAl 7S
S ERE EIME RIS ERE RIS EREERE:
9] 71Xl mAFEAIA o] Rxdtar ¢lok (Montavon 5, 1996;
Robert, 2000). Bt%-¢ 2] vl o= duiztAal A3 B34
24174 el A7) eo]Fo] wtE-2z|4l7d 7] (subpapillary
nerve bundle)S- A3l glem o F EFIZAAT o] Tt
Toe] ez oo} w2 AA (synapse) S A B
alek (Kinnmanz} Aldskogius, 1991). &2 wtE-22]2] n|zhA|
zoll ofe} 74x) AARLEA ] EAST el WA ol
Fofell Wgk A7t s A FHAA L e oy Al
o] AH&% NCAMS 27 zAo|A A== tud o

<y
o2 Ao} AN B AEe] AxAge] 44
3 deiA glem AR AR Rl A

] 2lo} (Nolte2} Martini, 1992; Scarisbrick=} Jones, 1993;
Nelsonz} Finger, 1993; Ganchrow, 2000). 7 <2 NCAM-2>
SR E) AT B2AAL) AN FAre] Ao
Folole Aoz FZE X3 9o (Daniloff 5, 1986) &=
g NCAMS] ZFo et 22} Zxel Wby} 917 skt
R E R IRCE R SR BRI EA RRNE KR
Al WA = e (Nelsonz} Finger, 1993; Smith 5, 1993; Smith %,
1994; Ganchrow, 2000) M A §-52] 7% =tiesy =413
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oA ol shAIRE v 7o E 3o} A Fe] NCAMS A7
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gl 1_.—’_"1_:‘ Bc]—}\]'}d
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o Aol A 1A 75t WHSAZ e 1xF8kA 2= rabbit anti-
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oA 24X 71Eet vFSA|7] & 2x}8}A] 2= biotinylated goat
anti-rabbit IgG (1:100in 0.01 M PBS, Vector lab.)E A}-£-3}o]
Al oA 1A 7b5et vF-2-A]Z o) oF-&-© 2 avidin biotin-pero-
xidase complex (Vector lab.)E 1:500.2 3]A3le] AlLofA]
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W75 HEA)A A T2 o], 0.05% 3, 3-diamino-
benzidine-tetrahydrochloride (DAB) &9 o & YA A]7] & tris
buffer=. 33] A4 sle] WAuk-e-& FdAZ] F Glycelgel =
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AEE 4R35 AR 9AT glglor], Byew)

&
0‘?{‘:‘
")
>
oft

U<

&5 W53 ek Felel Akl 24F F delve w7t
o &2 TRz AL AR 5] A el
o3 ¥E= Qo 7Pt FH dddeze 7AW R=
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HoFgloh(Figs 1, 2). T wh2A| =7} FAR Zof 2|3}
w 7t 2HE MEze|n nZg Hete Ao dF
<+ Ao gubdel ZHA (Smith 5, 1994; Smith 5, 1993,
Delay 5, 1992)0] gttjd o] AlZo|A et NCAM>
A4 1094 A 3] AYZF7] (Congere}l Wells, 1969; Smith 5,
1993) = Al wA == A2} A1 R-7Ee] A3 el o
8o n]3 Aoz AEch Tdn NCAMS AlAAw =
o] o= w|AAMZAAN E3} dejub= A= AF
< FAE7] A8 2 Aot 7HAE # 4 A& Al
o} Smith 5 (1993)el] wh=w =roe] A|wjAlA Aok & Al
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ZeA Rt BAF A (Figs. 3, 4). 2|32 oA 20de] A
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walo] o]Foix e (Fig 5). o|¥ % w|ZA =z AEF7E
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& ZAolgt AZE 38 Aldd] YelE NCAME] &
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Legendsfor Figures

Fig. 1. Photograph of afungiform papillaof control rat. Centrally located NCAM-IR cells, and IR fiber (arrow) in the bud were seen. x 600
Fig. 2. Photograph of afungiform papilla 1 day after radiation. Taste bud had no detectable changes compared to the control group. x 600
Fig. 3. Photograph of a fungiform papilla 7 days after radiation. NCAM-IR intragemmal cells were disappeared, and the surface of the papilla was

transformed into dome shape. x 600

Fig. 4. Photograph of afungiform papilla 7 days after radiation. Only one intragemmal cell wasimmunostained. x 600
Fig. 5. Photograph of afungiform papilla 20 days after radiation. A restored, normal looking taste bud was seen. x 600
Fig. 6. Photograph of a fungiform papilla 20 days after radiation. The number of NCAM-IR intragemmal cells was restored, however the cell shape

was deformed. x 600
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— Abstract —

Immunohistochemical Study of the Expression of
NCAM in the Fungiform Papilla of the Young Rat
Tongue Following Single Dose Radiation

Seung-Il Jung, Ki-Suk Paik, Min-Suk Heo?,
Hye-Jin Lee Seung-Pyo Lee*

Department of Oral Anatomy, College of Dentistry, Seoul National University, Seoul, Korea
IDepartment of Oral and Maxillofacial Radiology, College of Dentistry, Seoul National University, Seoul, Korea

Radiotherapy in the treatment of head and neck cancers is often used either alone or in addition to surgery. Radiation
disrupts the proliferative capacity of the cancer while doing as little damage as possible to the normal tissue.
Nevertheless, conventional radiotherapy of advanced head and neck tumors is frequently associated with severe
oropharyngeal mucositis. The fungiform papillae are found on the dorsal surface of the anterior 2/3 of the tongue and
have one taste bud which always located on the superior side. In recent years, many study have demonstrated the
location of neuropeptides in the intragemmal cells of the taste buds. We used neural cell adhesion molecule(NCAM) in
this study. NCAM is a membrane surface glycoprotein found in neural tissue that functions in cell-cell interactions
such as adhesion and recognition and may contribute to neuronal and receptoneural synaptogenesis. However, to the
best of our knowledge, there is no study about NCAM in relation to dysgeusia, especialy after radiotherapy. Therefore,
we studied the change of the expression of NCAM in the fungiform papilla of the young rat tongue following single
dose radiation.

Twenty days old 18 Sprague-Dawley rats were used. Twelve rats were irradiated with a single dose of 17 Gy gamma
radiation. We sacrificed rats 1, 7, 20 days after radiation. The anterior part of tongues were removed and cut into at 30
pum on acryocut. Using the free floating method, we immunostained sections.

In control group, NCAM is expressed on some intragemmal cells which were located in the center of the bud and
intragemmal nerve fibers. NCAM-immunoreactive (ir) perigemmal nerve fibers were rare, however basal plexus fibers
and subpapillary nerve bundle showed strong immunoreactivity. One day after radiation, taste buds had no detectable
changes of the expression of NCAM. However, seven days after radiation, the number of NCAM-ir intragemmal cells
was reduced and the shape of ir cells was deformed. Immunoreactivity of basal plexus fibers and subpapillary nerve
bundle was also decreased. The surface of the papilla was transformed into dome shape. Twenty days after radiation,
overall forms of buds were recovered except afew deformed NCAM-ir intragemmal cells.

NCAM was expressed in the intragemmal cells which are thought to be related with taste sensation, and we speculate
that NCAM participate synaptogenesis. However, more studies using immunoel ectron microscopic method are requir-
ed.

Key words: X-ray radiation, Fungiform papilla, NCAM, Immunohistochemistry



