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Abstract

We morphologically and immunohistochemically examined at the submandibular

ganglion, the number and properties of synapses, which were visualized with an anti-

synaptophysin antibody, at the submandibular duct, and the surrounding arterioles

during rat postnatal development.

The study showed that the number of synaptophysin-immunoreactive puncta in the

main excretory duct and arteriole increased with development of the submandibular

ganglion. However, the number of synaptophysin-immunoreactive puncta in the main

excretory duct increased until 4 weeks of age, but the number of synaptophysin-

immunoreactive puncta decreased significantly and rapidly at 8 weeks. This was likely

due to the occurrence of pruning that has been reported in the central nervous system.

There are no reports to date on this pruning in the submandibular gland. Vasoactive

intestinal peptide (VIP)-positive nerve endings were observed from 3 weeks of age. This

finding was correlated with the rapid increase in the cross-sectional area of the

submandibular ganglion neurons in a time-dependent manner. Although the epithelium

of the main excretory duct was stratified until 3 weeks of age, it transitioned to a

pseudostratified type from 4 weeks. This change was correlated with the increase in the

cross-sectional area of the submandibular ganglion and the decrease in the number of



synaptophysin-immunoreactive puncta in a time-dependent manner. It has been

reported that VIP is a key regulator of the components in the main excretory duct,

indicating that postnatal development of the main excretory duct is closely associated

with the submandibular ganglion, number of synapses, and VIP-positive nerve endings.



&

il

Z v IR NIRRT OMEIR & 3 W L TN D . 2 OO S A L A SRR C I A Bl

75 DR IA T DIGHED ESHMREI T o —m AR, SIBIHEDS, F7- B STt d

R OMAEN T T MRET T =2 —r &2 T, F0 NIRO /W F 88 OMER AR K

TS LTV At STV A 19,

N REENS e P TIES F =AICEEL, Ty TR PR IREE S o TH RPN

P BB ICAAE L WD MR EICh 5 34, 2 OFH FARENC IS 2 WFZEIE5 TRk

IS i E R 2 #AE T DR o =2 —n r OPfRE LTEAONTE I L Ipb, £

DFEMZRIIEIATON T Z 2> 72, Lav L, S0 FARRET O B e a2 ios Sh

T2 60, 5O JAUT, B R ERET SRS G E ORI L E 4, PRI PR

ok, PRI (SMEMIL) CMRHED DI S T D, Tz, RS L ARIBTE

(2 & o T, PRERHET I IE = U AREIE AR 92 Fl A DOFRREMEE & L T calcitonin gene

related peptide (CGRP), neuropeptide-Y (NPY), 5-hydroxytryptamine (5-HT, serotonin),

vasoactive intestinal polypeptide (VIP) Z573757E L 479, B A AR RME O _LMEEE & oo3E

FEDIRI2 BT, RIREARRME ORI CTh 5 LEMRE & OEF b H Y, 26D ENBH

TARRRE AN B D TR TR <, MR ST TR SR TR IR OBEREIC IR B G- L T

WS ATREME DS RIE ST & 7o, fli 2 OFETEVEME O 5 BMER IO 75 -0 388 OFEREIC

BKHEELTWEDILINPY, VIPR5-HT THHEEX BN TWD 4789, £/, TDAEH%



FFEIZOWTSH Ng b 083K L, 7 v b TIHAER L ~ 4 TH TR == —1 > Om

XL DEDPERTHZ L 2HmE LTS,

=77, v OB TFBRIEEZ WL, BB OMICIERERE, SR, TERE S EE

LTWDZERHLATND W, FHFIROVFIEIIIRE AR E OIS ORR A I

THY, FEEOREDHTRIZE SN TW=2Y, Young B 1202 X - CHEE (357 WMER ~

BB OTMNRH 5 WIEHEICRIN 21T > TV D 2 LN S Tlisk, SR8 L

DEIEZHONTHHEL DHENBO D, T7DL, ERIFZFIMAE LR EZRL, Bt

I OM, R, SRR R ST D 918141516, X 5 (2 AR

WHITHHA Y TaT L ) — A a Ly 25 LTy NE TR IEE R oIk

CEERAEL D ZERMBATWD 10, LIz~ T, F FRIEEE & A MR OREL <

JTT0DEEXBND. SbIT, THE ERIREMICIIHH PR kD > I 7 20355040 L

TV 18, L bDOAERIEIZHONTHH FIRATHARICIREMIOZ L W, £/

TR IR IR ER TIIEESL T LR TH 505, ZORICEIINE LRA~ZET 52

ENWESNTVWD 19, ZORIFREH L Y b3 TIREEE LR TERTHDS. b

DIAGITRBEEE 7> S HEREZ ~D (L, T2ROLEARBICI 2 bDEEZ LN TS

LU, ZOBERLRID A T = X L OFEMIIAH TH 5. 51 FIRO T WATHR RS> 5 O

BRHED IR > T A &I L, 7250 IR 38 COMER O Ry i I T 50 TP Ein

b OBRHED, THE 2T A TV L IMEME 420120 F 7 ZZER L, [T> T 18, &5



(DB DORRHEITSE PR FDEAE SLECERIC b VT T AR R L TV 5.

AW CIIAERFEELZE L, 7 v PO TR, E%, IEWRICBIT 5T 720K

R DMWEIZHOW THRIEMMIEENTFEZ O TRE L. S 51T, ERFEEITIEOMER K

DNEET D VS WENRH Y 2122, Z DO 2E E ORERZ R

iy

S E L ORIk

B

FHNC AR 2 3T T2,



EBREEHS X U5 A

1. EBREW

BRI O TR R L LTA K L, 2, 3, 4B XV 8 D Wistar Rl 7

v &% 3IL, &5F 15 VL& vz, sis e Az A% 1, 2, 3, 4B L U8 Hlind Wistar

REET > a4 308, ARF 156 Ba vz, SEREM O H &IFITER 20°C, RS 12

R, #5EH, #BAKICHOWTIZEBEBRE Uiz, E7-BEAL T 3 Bl & L. ARERRIL, #h

N R RHEE R OAE LT, T o BRI 28T L Tirbhic

KRB 77 18-022) . ESREW)IT B EBR O E I L OMREFICB 2561 (10 55 4

3 A 27 BREFILE 6 B) IZHESWT, MEMIcE - 7.

2. UBHMFRY

1) JERESABE REE,  FHIECE

FREF OB LT E S — ik U U Az EENER S (50 mg/kg) L, FREEZ

B L7222, OEL D ARESEKEZERL, 0.1M U Bk (PBS, pH7.4) I CTHAr
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EEATWVAREKEIX P<0.05/10 =0.005 & L7z, #atY 7 b EZR & FV 7z 29,
2) SeEARk L Bl a T RRL

FEBREEOBWIRF LTV E X — Ui N Y UL EENE S (50 mg/kg) L, BREME
B L7222, ZALELD 0.1 M U UefkdEiR (pH7.4) ICTHR LT 4% T RNV LT VT
b FRIC TR EE 217V, S PR e & 388 2 P ER & & b ICHIL, EHi201M
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