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ABSTRACT The purpose of this study was to examine nerve growth associated with the healing
process of two types of palatal wounds. Nerve grothh in palatal wound following palatoplasty was
studied for up to 12 weeks postoperatively using immunohistochemical techniques. For the purpose of
immunohistochemical analysis two groups of rats were created according to the degree and area of
sufgical excision.

Group 1 involved a partial-thickness excision of mucosa (supraperiosteal) with preservation of the
mucoperiosteum. Group 2 involved a full-thickness excision of mucosa including the mucoperiosteum.
Palatal area (2.5X5mm) was removed along the left-maxillary first and second molars for both groups
of the rats at 3 weeks of age. Afterl, 3, 5, 7, 14, 21, 28, 58 and 86 days of healing, decalcified material
including the alveolar bone was sectioned and stained by means of H.E and immunohistochemistry for
detection of the neurofilament protein (NFP).

In group 1, nerve growth was first detected by NFP ilﬁmunoreactivity seen at between 3 to 5days.
At 21 days, regenerated nerve fibers were clearly observed reaching beneath the epithelium. An
increase in the number of regenerated nerve fibers was seen beneath the epithelium until 21 days, but
after that, the number decreased gradually until day 86.

In group 2, the denuded bone sufface was completely covered by regenerated squamous epithelium
at 14 days. Regenerated nerve fibers were, however, observed only in the regenerated loose connective
tissue adjacent to the excisional portion. No regenerated nerve fibers in the epithelium were found in
the dense collagenous part of the connective tissue. The number of regenerated nerve fibers did not
increase from day 1 postoperatively until day 86.

In conclusion, it can be stated that surgical preservation of periosteum and connective tissue in the
palate resulted in a rich nerve growth in the regenerated mucosal tissue. When the mucoperiosteum was
excised, however, the nerve growth in the developing submucosal scar tissue was poor.

75



76 HHELT - il

Key words: Peripheral nerve, Palatoplasty,

Immunohistochemistry, Rat

1 ¥ B

EZUR O POl I ZE AT 0 BE % /NE ORI
I CAT, /NEE) FEfTE & Rk O E RS
THlE S % &, INEIERE IO AT DS EE,
SERBE B IRIFTH o719, INEME L HEROR
FEFIEO OBOERRADENE, BWETvER
WEEERTHODIZINTWBS D, HEY X, ETy
M OOER W OB HECI-SEORI 2K L, #
DIRFRE Z BT & N EEREFEME (UL
T SEM &BE) 1L A8ERITY, OFROENZBWT,
BEZEFELLATE, BOBEBIRETHD, FE
BERGTIE, BER S N BOBELSEMIC D
OEEANRS I LETRL, FOMEQOERE LT, K
EETHMOFEIE D BAOMEREENER b DT
BB ERNTNG, S5, EESD, Leenstra 567
B OES ORISR, SR OREIH OER -
BB ERELIZLT,

—7, Hochberg 5%, Andrews®l%, EHZFHEE
HOOEENOIATRENZ DWW T O 21T, BTk
ER D D OE 2R B O DN OITEFEARE 3,
fRHHZ & Ui LIRSS S Bl OS2 BE &
D b0 T3 I L B2WE LT, NEERTENL, ¥
P RS IRRRT T L Y 5 &, SRERESRETH
D, ZORERE, NEEETHTE, OERRORY
BECBED-> T2 EFZ 5N TWAEHEFIOERES
BIFChH-olzZ Dk o F EEERFTHEES LU, O
EHEOHMENEELTWE EE 2, £ 1HTHRA
i [FIORERE DRI % L U e, 2 OREIR, /N
WEATHIC WL, FERSEAEERRAR &, ORI O M HRIE
DR B I AEIET T L R L CHEE RS, AHE
EQRESRENZ LRSI LT, UL, OB
DFRFRER & T OMRFE DV T, HREI%R
REToleBERIAONT, ZBAHELHEBE N, 2
ZC, AR TEOBRRT R B2 28010 L 2
MERGE &SRR OBARE LIS 2T 2 HT,
WS v b RPIERE L LT BRI b S e
Tz,

LIRSS

(Received April 26, 2000 and accepted June 14, 2000)

Neurofilament protein,

2 RBRAE

2:1 EEREMH

EERENNE, HEEY OB ETE Wistar ROBEM:
Ty b (E3EE), FERS0g, 54 EEAWER
BTz, FHTEALIE F S22 B O c A L
21 EEDOE» 5 F 2 AR LI ETE L, #HEX
¥12.5X5mm & L7z, SRS, FEEAERAEOED
FEFMMUE Uz, FilfHe, 1BERIAwE 2% 507,
FEEHEZ, Mkl B2 3hAMEEr —YikAR,
Zv MATE @EMEBREFEN) CTEFES T,
2+2 DOOERIETIRRFHT
OFEEFMAIOT T VIIEES OMEETE,
#F7 v NOOBITEE LD raw surface CREEIERER
L ED raw surface (REEBUEBVIERED) © 2808 %
R L 7z, Ffido — 7 VIRAREE T T O FEI
> TiT-o7 (Fig. 1).

2:21 FEERUINREE

FMAIOEARZ, BREELZWE S, EZALE
IS & OV 2 FIR O DEFIESEL S L O OETE
RER W HEDRE, A RERE—-ARD OB L UE 2 H
B LEIC VIR 2 AN, ®RIHF L COEER
PREEEL 2w X 5 kB RO raw surface 2L
7z (Fig. 1-A).

2:2-2 MIRFIREIEREE

REECIEREE & [AIBROUIBHIMR & LB W ET 2405 % A
h, FHEBEZVBRL CEEABEH L, S 5IBEH
BREZA -V TERL, Bo Ty 2B &
OFMRIMERZREL. UEOBECIVBED
raw surface 2B L7z (Fig. 1-B).
2:3 HEBSFHIIRER

2:3+1 [BIEZHEH L UTREELE

Fige 1, 3, 5, 7, 14, 21, 28, 56, 84 HHIZ, 6
P9 > CRYRR G BRBE 30, RypE& BRI BRAE3 )
pentobarbital sodium (Nembutal 50mg/kg body
weight) %7 v MZIERENZRESE X D@L, IR
Z B UCEFES W 2 EE Lz, BRI, &
LRV Bouln W CHEREIE Uz, EREER T,
Maeda %'V QFEICHED, 1272612 LEEE ORBER]
EEEFHL, 3512 6 Wi Bouin ¥ CEINEE L7z,



69 (3~4) 2000

Fig. 1 Schematic drawing of the surgical technique for palatal aspects in rats.
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Surgical designs for rats in each

of the groups are shown ; surgery was performed on the left side only. A : excision of mucosa (supraper-
iosteum), B: excision of mucoperiosteum {denuded bone was present)
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Table 1 Criteria for sewi-quantitative assessment of
the level of immunoreactivity

Score Description No. of nerve fibers per section
0 None 0
+/— Occasional 1-2
+ Sparse <15
++ Few 15-40
+ 4+ Moderate 40-70
Abundant >70

++++
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Fig. 2 Photomicrographs of cross-section of rat hard palate 5days after surgery involving excision of mucosa (A

~C).

A : Migration has progressed and development of submucosal primitive connective tissue with slight

inflammation is seen.

hard palate. N. F. P.X27.

C: The site of operated side showing Fig. B with a higher magnification.
growing vertically toward the epithelium (arrow heads).

Arrow indicates midline of hard palate.
B : Immunohistochemical staining of NFP-positive nerve fibers in hard palate.

H. E.x27.
Arrow indicates midline of

Well-stained nerve fibers are
N. F. P.xX133. CO: control side, OP : operated

side, O: oral cavity, N : nasal cavity, BV : blood vessel, E: epthelium, P : palatine nerve.
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Fig. 3 Photomicrographs of cross-section of rat hard palate 21days after surgery involving excision of mucosa (A

~C).

A': long rete ridges are noted in papillary region and moderate number of blood vessels are seen beneath the

epithelium in comparison with that in control side.
B : Immunohistochemical staining of NFP-positive nerve fibers in hard palate.

hard palate. N. F. P.X27.

C: The site of operated side showing Fig. B with a higher magnification.
N. F. P.x133. CO: control side, OP:operated side, O : oral cavity, N :

blood vessel, P: palatine nerve, E : epithelium.

(arrow heads).
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Fig. 4 Photomicrographs of cross-section of rat hard palate 84days after surgery involving excision of mucosa (A
=
A : Immunohistochemical staining of NFP-positive nerve fibers in hard palate.
hard palate. N. F. P.X27.
B: The site of operated side in hard palate. N. F. P.X68.
C: The site showing Fig. B with a higher magnification. Nerve fibers close to the epithelium. N. F. P.X
270. CO: control side, OP : operated side, O: oral cavity, BV : blood vessel, E : epithelium.
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Fig. 5 Photomicrographs of cross-section of rat hard palate 14days after surgery involving excision of mucoperios-

teum (A~C).

A : The surface of the denuded bone is covered by regenerated squamous epithelium. Submucosa is filled

with fibrobrasts and short collagen fibers. Arrow indicates midline of hard palate.

H. E.X27.

B : Immunohistochemical staining of NFP-positive nerve fibers in hard palate. Arrow indicates midline of

hard palate. N. F. P.X27.

C: The site of operated side showing Fig. B with a higher magnification.

There is no evidence of neural

immunostaining below the excision wound except in areas near the edge of re-epithelium. N. F. P.X133.
CO: control side, OP: operated side, O: oral cavity, N : nasal cavity, BO: bone, E: epithelium.
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Fig. 6 Photomicrographs of cross-section of rat hard palate 21days after surgery involving excision of mucoperios-

teum (A~C).

A : Dense fibrobrasts and short collagen fibers exist in thick connective tissue beneath epithelium. H. E.X

27.

B : Immunohistochemical staining of NFP-positive nerve fibers in hard palate.

hard palate. N. F. P.X27.

C: The site of operated side showing Fig. B with a higher magnification.

Arrow indicates midline of

There was no evidence of neural

immunostaining below the excision wound except for regeneration of single nerve fibers in areas at the edge
of re-epithelium. N. F. P.x133. CO: control side, OP: operated side, O: oral cavity, E: epithelium,

PL : periodontal ligament.
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Table 2 Density of immunoreactive nerve fibers demon-
streated by meurofilament protein

Excision of mucosa

Days Control

(Supraperiosteum) Excision of mucoperiosteum
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