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ABSTRACT

In order to investigate shape of synaptic vesicles of the tooth pulp afferent boutons and their presynaptic endings (p-
endings), and the neuroactive substance of the p-endings in the trigeminal nucleus principalis, rat incisor tooth pulp
afferents were labeled by the horseradish peroxidase (HRP) and quantitative ultrastructural analysis and postembedding
immunogold |abeling were performed.

Labeled tooth pulp afferent boutons contained clear, spherical synaptic vesicles (diameter: 45~ 55 nm) and occa-
sionally dense core vesicles(diameter: 80~ 120 nm). They formed symmetrical synapses with unlabeled axon terminals
(p-endings) containing pleomorphic synaptic vesicles. The ratio of short to long diameter (form factor) of synaptic
vesicles of pulp afferent boutons was 0.6 to 0.99, whereas that of p-endings was 0.25 to 0.99. In addition, most of the p-
endings showed GABA-like immunoreactivity.

These results indicate that the shape of synaptic vesicles is quite different between the tooth pulp afferent boutons and
p-endings, and the p-endings may contain GABA as a neuroactive substance in the trigeminal nucleus principalis.
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4z 9 et e AARAEEos Ay,
o] Z4AA;LL AN EF=TA Ak AF742E) (trlgem|-
nal nucleus principalis, Vp)JJr A2 73 2 4=3) (spinal trige-
minal nucleus) ¢ 2 FAI¥lt}. AAxPA A2 432 opA] Abx)
21749123 (trigemina nucleus oralis, Vo), AFx}4174 37130
(trigemina nucleus interpolaris, Vi), Atx}4173 7wz] 3 (trige-
minal nucleus caudalis, Vc) 5 38R0 =2 1}yo|zlt (Ols
zewski, 1950). o] % APRRAIAFFHE e Soolu} ghhe
ZA5ke] AlAFe] Fulzzelz3l (ventral posterior medial nu-
cleus of thalamus) ¢ 2 Agsl], ¥ &7 5 223} 717
°] 2ol FeJdhc}(Yasui et d., 1983). o2&t 7|54 =
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ohE A17Ee Zabato] el (axoaxonic synapse) S ¥
ek Q401147 (prending)& Sheret Hele)
42g A0 eky wasw glovt AAA e el
A ol djs] AR AEE o83 ATE Gk DAk
x| moFe ARHez vehf7] flste] form factorzb=
A5 AHE o] A4 AL Al A #
2 AF] vEE vepd Zloz At o 7kees 1
o 77k & 7MY, FEES 3he] 2ozl w3t p-
endinge] -3t AHTEAS] FRol= GABA (Max-
well et a., 1990), acetylcholine (Ribeiro-Da-Silva and Cuello,
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steict o8 23] 7)shH, ®A 44 (resin) g el
7] 98ty 2E]=(grid)Z 1% periodic acidel] 10%-7F ¥h-g-
A7} =3 0s0,Z2 A As7] $]8}e] 9% sodium periodate
o 1587k WA AR 2 WS Abole] FHAZ A
31 TBST (tris-buffered saline containing 0.1% triton X-100,
pH 7.4) & ul& 9o 1087 F%it} 2% human serum
abumin (HSA in TBST, pH 7.4)¢] 1087} uk-eA|7] 5 <
Ao ¢lojx] 9l T8]=Z 3 GABA (Code, GABA
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alo] ALgalge) TARSS WAE] ] HAE 3
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serum)o 2 oA g AL, == A3 3 GABA A
GABA-G (200uM)2} m)2] ure-A)71 731—?—01] JulLo)
A ree sl Welee] Soge =g
Ottersen (1987)°] whell w2} “sandwiches’ 2 %-2]i= tedt
sectiong o] -§-3kef &<latelet. Sandwiches= 217 2] 7]
o) 2x}9} glutaraldehyde 2! GABA, glutamate, taurine, gly-
cine, aspartate, glutamine 5 7t o}pn) = Abz}o] 7 gHE-3}4) o)
o} 3 Woguleo 7o /\]7:]}4:11-(;] QA AHANA =3
W e wol QY g Aoz & 4
stk

.l

X

st YA "3 (dlgltlzer) Y SAEA
image 1.60, NIH, Bethesda, MD)-2- ©]&-3}9]c}.

2 =

il Fas oA o] Xgfal =A]
Tg Ao s BAE Ssigio BaEn S o4
H23 A3, WGA-HRPe| 3t TMB Hh-AME-2 2 %3}

RoF 32> A (aysta) Hel = el fA 2AE &
733 2 g)glh(Figs. 1, 2). WGA-HRPe]
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Fig. 3. The distribution of the values of the short/long diameter for
vesicles (form factor) in the tooth pulp afferent terminals (0.9+0.1)
and their presynaptic endings (p-endings, 0.7+0.2). N indicates the
number of vesicles measured. Experimental data were calculated as
the mean=+ SD.
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F03E B H W% B A ol wgish
o5 A 9A °1T7<l‘ja‘é‘ (postsynaptic density) o] =+ =t
2E o, A3EA) (synaptic cleft)7} W, A4dske #-2
7 g vH A A4 (asymmetric synapse) F-E B3 =
Ak wju 2 e}l d, dabet wof 57 2oF 5 9EA
GHLEF AT AT (prendings)st ol Y
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E25E dAAEE AEEE Zlez Jepdorn, 454
7 (reciprocal synapse)2 2= x| ek} (Figs. 1, 2).
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FIGURE LEGENDS

Fig. 1. Electron micrographs of adjacent thin sections showing a tooth pulp primary afferent bouton and p-endings in the trigeminal nucleus
principais. Primary bouton (asterisk) can be identified by electron-dense TMB reaction product (arrowheads) within boundary of the bouton, and
it makes asymmetrical synaptic contacts (arrow) with dendrites(d1, d2) and symmetrical contact (open arrow) with p-ending (P1 in Fig. 1b). The
p-endings (P1-P3) are filled with pleomorphic vesicles including oval, flattened, and spherical vesicles, while the primary bouton contains
mainly spherical vesicles. Scale bar=500 nm.

Fig. 2. Electron micrographs of adjacent thin sections incubated with antisera against GABA. A tooth pulp afferent primary bouton (asterisk)
makes synaptic contacts with p-endings (P1 and P2) and a dendrite (d1) in the trigeminal nucleus principalis. Postembedding immunogold
labeling reveals that the two p-endings show immunopositivity for GABA. The p-endings and primary afferent bouton contain pleomorphic and
spherical vesicles, respectively. Arrowhead indicates the TMB reaction product. Scale bar=500 nm.
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