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Immunocytochemical localization of autonomic nerve fibers in the human labial glands
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Summary

To determine the precise distribution of autonomic nerve fibers in human labial glands,
tyrosine hydroxylase (TH) was used as a marker of sympathetic nerve fibers and vasoactive
intestinal polypeptide (VIP) as a marker of parasympathetic fibers. Then immunohisto-
chemical localizations of nerve fibers stained by TH and VIP were examined in the human
labial glands.

VIP-immunopositive nerve fibers were detected around the acini and blood vessels. TH—
immunopositive nerve fibers were found not only around the blood vessels but also close to
the acini, although there was individual variation. In addition, TH-positive nerve fibers
were more abundant around the serous acini than around the mucous acini. However, VIP-
immunopositive nerve fibers showed almost the same distribution around both the serous
and mucous acini. These results about the parasympathetic nerve fibers were in agreement
with the results of previous reports. However, unlike the previous papers, sympathetic
nerve fibers were found not only around the blood vessels, but also very close around the ac-
ini. Most of the TH and VIP-immunopositive nerve fibers were found in proximity to the
basement membrane of the acinar cells, but VIP-immunopositive nerve fibers were occa-
sionally found the intercellular space between acinar cells after penetrating the basement
membrane. Most of the sympathetic and parasympathetic fibers were the epilemmal type,
so that, most acinar cells were separated from nerve fibers by the basement membrane.
Both TH and VIP-immunopositive nerve fibers were found among fibers in the nerve bun-
dle coursing through the connective tissue around the human labial gland. Together with
the findings of previous studies, this study strongly suggests that sympathetic nerve fibers
are distributed in the human labial gland via the trigeminal nerve, along with the distribu-

tion of the parasympathetic nerve fibers.
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Z T, RERMERMED < —F — & LT Thy-
rosine hydroxylase (TH) %, B3R HMED
~ — % — & L T Vasoactive intestinal polypep-
tide (VIP) 2 Fi\"C, v MOBRA® TH & VIP
B ARERHE D 43R DRI & SR RLRAL A T
TRz,

35(1) 2009 9

M EFHE

1. MO & HE

SR IZRARERI K Z OB ZEE DD IR
REN-EFERI» LRI 7. EBEOERIT62
~89% T, WS A, KEIATHS. 4~
1M OEBRO LR, TEOIIIZHREMN ZH
10x15x5mm DK & &T, B, HBETHEEL
FIZOEBRZHEB LU FHlE, #HREEDIC
Zamboni BEWH (¥7 1) YB-—FNVATILVFE F
W) ICRL, 4TT2 HEBEEL 2. €0k, Mk
% Tris—Buffered Saline (TBS) (DakoCytoma-
tion Inc., Carpinteria, California) THEIZPE
VW, & SITEAEICHIYI Uz, #IED L 7 BRI Rk
R OKRDKE DT 2 B/PRICT 5 7291220%
Ty hu—REELTBS ORI 2 HERT 2. K
WL % Tissue-Tek O.C.T. Compound (Sakura
Finetechnical Co., LTD., Tokyo, Japan) Z 3 3
LT, WASEATSHEBHEL, FFT-80T
DT 4 =T 7Y —F—HiRE L.

2. SREABILFERGE
1) R EMSENSSEHRE

BEL-HEBIEIHEI 70 b —24 (Leica-CM
15108) (Leica Microsystems Nussloch GmbH,
Nussloch, Germany) 2 T/E £10 um~20 um 2
BEILC, AF4 FFFRICwY v b LZ.

R EBRBIZELLREERVEF V5 —ED
HEEEIZ 572012 3 %BEBRILKEAK UL &
7z. 201, TBS T W, RN RL I
257202, 5%EEY<IEL &L TBS % 1
g, Avidin/Biotin Blocking Kit (Vector Labo-
ratories, Inc., Burlingame, CA) % =& N15%
TORGSE .

— KPR ISR E D~ — A — & LT
TH 74 FHiE GUE © v b TH) OkEsgEs
HAth, BEHRELR), BIXEHERED < —
H—E L THVIPY Y 2k GLBE: e b
VIP) (Santa Cruz Biotechnology, Inc., Santa
Crugz, California) % Hi\:72. $i TH 7 ¥ FHL
HiE1 1500012, B VIP < AHRIL 1 50002
1% =% &{ TBS TH®, 4 CT—HBX
&R, WRICE—RIUEZ B2 1 %IEE Y
< IfE % &{ TBS % v /-,

% D14, Biotinylated universal antibody (Vec-
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tor Lab) #3045 [ JOs 24, X\ T Vectastain
Elite ABC Regeant (Vector Lab) % 3075 ] I it
X7 12 DAB (Vector Lab) T15%) [H I
B SRS E FREOMIZIE TBS T30%
(3 [l & 2cH) k- 7.

DAB TS S g7z i3k THaicgen, ~
X MFIYTRBEE D, & AL, B
R P
2) TSRS BLE I Yetn

PRAF L 723 3 7 a b — 24 (Leica—CM
15108) (2 CTJE 230 pm~40 um (2 #4) L, 3
PR LTTBS HIZHED . Z0HoYmpg
BBt LM L Th 5.

DBA THIGHDYF X1 %4 A 3% A% &
0. 1M Y Y ERFRWE R (pH7.4) THEE (1
BEf) L, KT, 1 %EHBY 5 =—
VAR T O F F 46t L7z, it - ¢,
WKL, ZRAZUELZ, YV 73270 b—
MZTHEMEY T 2R L, HZ H-7600%:% # %
T-EAMBT TEIE L 22,
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1. & MUSHROSCR M EHE
FUS BRI CTRERE IR 205 1 ~ 2mm D& 4

Fig.1: The labial glands are found in the submucosal layer
of the human lower lip. The mucous acini (M),
serous acini (S) and the duct (D) are found within
the lobule of the gland. A nerve bundle (N) and blood
vessel (B) also are found in the vicinity of the glands.
Hematoxylin and eosin staining.

AR ICOZIE U, FEME 2 BRERS S LRkIC X b
NBEEERRRRTH - 72 DERZEGRES
FLAR P I AR R & 45 2542 L 72 (Fig. 1).
FUEB TV K DD/, & SIS/ IR
W BE & ARG Lo b Tnrz, 1 FEAE DR
M5 @ L, FERMNIBEAMRAE S A L
Brbkl), LIALIAIINNITIE Y VI
G DUERREDATAE L7z, F 7285 58 o S b

WIS AR S N7 (Fig.2).

2. TH By s

TH %~ — 71 — & 3 % KRR 1L 42 T o
RCLUSIRO MBI PRI BN 7228, FiFED G
ORI IR ED D - 72 (Fig.3). TH Btk
PR SRAE (XA 5 O J PR B4 L CHEAE L 72

Fig.2 : A lobule of human labial glands. The mucous acini
(M) are most of the intralobule, but the serous acini
(S) also are seen in the lobule. Demilunes (De) are
capping the mucous cells. Blood vessels (B) are run-
ning between lobules. Hematoxylin and eosin stain-
ing.

Fig.3 : Tyrosine hydrorase (TH)-immunopositive nerve fi-
bers in the human labial glands. TH-immunopositive nerve
fibers (arrows) are distributed surrounding the acini..



Fig.4 : A higher magnification of TH-immunopositive nerve
fibers in human labial glands. TH-immunoositive
nerve fibers(arrow) are distributed in close to serous
acini(S). As well as the serous acini, fewer im-
munopositive nerve fibers(arrow heads) also are
found in close to mucous acini(M). Counterstained
with heamatoxylin.

Fig.5 : Demilune (De) is found in the vicinity of mucous ac-
ini (M) in the lobule of the human labial glands. TH-
immunopositive nerve fibers (arrow) are distributed
in close to the basal site of the demilune.

B3, KRR, HERCEH OFPIZ L B vt
FERICH SN (Fig.4).

A BEMEBIEI X 2 &, TH Bkl (25
A ZEE M A 50852 X HIHET DL H D
HEFELAETH-7 (Fig.5, 6). WEMEOMRE
PRI B MR 23R AE L T 7z, Fle o Ade 1
Schwann M IZHL Y PH £ 40T, TH B Pk &
Bk AT IRAE L T/ (Fig. 6).

VSN O JE PH O &5 GBI L AR AE T 2
(2, TH B2 1 L TRl bz
(Fig.7, 8).
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Fig.6 : TH-immunopositive nerve fiber is distributed in
close to the basal site of the mucous cells (M) in the
human labial glands. Note that the TH~immunopo-
sitive reaction is located in the single fiber (arrow)
of unmyelinated nerve fibers envelped by Schwann
cell cytoplasms.. The other nerve fibers (arrow-
heads) are clearly TH-immunonegative.

Fig.7 : A sagittal section of the nerve bundle in the connec-
tive tissue around human labial glands. Note that
the bundle is composed of TH—immunopositive (ar-
rows) and immunonegative nerve fibers. Counter-
staind with heamatoxylin.

Fig.8 : A cross section of the nerve bundle in the connective
tissu around human labial glands. TH-immunoposi-
tive nerve fibers are found between the immu-
nonegative nerve fibers. Counterstained with hea-
matoxylin.
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VIP B PE AR RAE D 23 A KB I3 Lig & T s o
FUSITIE, TH B PEah i & MAkiS, 250
BO LN ho 7.

3. VIP Bkl

VIP B P A AR e 1 VSR PN U2 B B AR AE L
Tw7z (Fig. 9). VIP R R8s HE 1R i b
BERW5E O JH P B L e L 72 (Fig. 10).
SO H O JE BRI VIP B P R AR A3 32 L C
FAES B OA S NTAs, ZORISHIRG:, 4
B L iR L T e dr o 72,
MR IC X 5 &, VIP B YE Ak il o
Z& A LD, BRI ORI 5 X5
WCHAELTWe (Fig.11). < Fhiz, KK
AHEZMENICMET2H008RD 57
(Fig.12, 13).

PV O JE PH O & A LR A A7 AE 3 2 HRE S
(2 TH B VE R e & [ AR LS, VIP By ek

MHEASRD B (Fig. 14).

Fig.9 : Vasoactive intestinal polypeptide (VIP)—immunopo-
sitive nerve fibers in human labial glands. Numer-
ous VIP—immunopositive nerve fibers (arrows) are
seen surrounding acini.

Fig.10 : A higher magnification of VIP-immunopositive
nerve fibers in human labial glands. VIP-im-
munopositive nerve fibers(arrows) are distributed
in close contact with both serous (S) and mucous
(M) acini. Counterstained with heamatoxylin.

The fine VIP—positive nerve fiber (arrows) is seen
in the immediate vicinity of the basement mem-
brane of the mucous cells (M) in the human labial
glands. Myoepithelial cell (arrowheads) also is sur-
rounding the mucous cells (M).

Fig.12 : The VIP-positive axon (arrow) is seen in intimate
contact with the mucous cell (M) in the human la-
bial glands.
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Fig.13 : The VIP-positive axon (arrow) is seen in intimate
contact with the acinus cell in the huamn labial
glands.

Fig.14 : A cross section of the nerve bundle in the connec-
tive tissue around human labial glands. Note that
the bundle is composed of VIP-immunopositive
(arrows) and immunonegative nerve fibers. Coun-
terstaind with heamatoxylin.
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A RERAE & Bl 28 AN FERRAE O T ST AR 5 &
D|EDD B, AKWFFEICH V2 TH I, K&
MREOMZEMETH L/ VI LT YDA
EHOBFIH G T MR TH L7280, AR
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