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INTRODUCTION 

The innervation of the dental pulp has generally heen studied primarly with 
regard to the neural elements in the coronal parts of the pulp antl iheir 
relationship to the odontoblasts, pretlentine antl dentine. Little attention 
has been paid to the neural control of the circulation in the dental pulp. 

M. Pohto and Scheinin (1962), however, demonstrated that the injection 
of local analgesic solutions resulted in a marked decrease of the velocity of 
the blood flow in the rat incisor pulp. This observation thus suggests the 
existence of a control mechanism of the blood flow in the dental pulp. In 
these experiments minimal changes in the vessel diameter were observed, 
although the occurrence of a conspicuous retardation phase in the blood flow 
was readily observed. This finding thus additionally implemented the occur- 
rence of a vascular constriction close to  the site of the injection of the anal- 
gesic solution. 

It was thus considered worthwile to examine the innervation of the dental 
pulp, particularly in the apical region of the rat incisor pulp. 

lRlhTEliIAL AND METIIODS 

54 white rats of the Sprague-llawley strain were used in these experiments. 
The dental pulps were examined by using the method previously described 
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Fig. 1. Fin, Fibers in  apical part of the mandibiilar incisor of a rat. Incident UV-light, supra- 
Tital flnorochrornation with Thioflavine S, 1 :5000 in Ringer’s solution. 

Fig. 2. Fine fibers in  apical part of a mandibular incisor of a rat. Bielsrhowsky-stained section 
in ordinary transmitted light. 
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by Scheinin and Light (1969). Particular emphasis was laid on the dissection 
and examination of the dental pulp in the apical and immediate periapical 
region. Additionally G mandibular incisor pulps were fixed in neutral for- 
malin, cut to 20 ,u sections, embedded in paraffin and silver-impregnated hy 
the Hielschowsky-method. 

RESULTS 

Solely in the apical part of the pulp n i i iner~us  fine fibers (Fig. l), freqiiently 
connected with bead-like structures were ohserverl (Figs. 4 and 5). These 
structures were limited to the area corresponding t.o the open foramen upicale 
of these teeth. Close to that site thr pulp in the lower incisor made an almost 
1.80-degree bend, as previously illustrated (Fig. 2, Schrinin & Light, 1969). 

The major part of these fibers had a dimension between 1-2 ,~i (Figs. 1 
and 3)  as also seen in the BielschoM-sky-staint.d sections (Fig. 2). Tn arldi- 

Fig.!3. Fine fibers, close to  the resolving power of the microscope (arrows) in the vicinity of 
a small blood vessel. Supravitally stained ( Chioflavine S, 1 :5000 in SBrensen’s buffer, pIi 6.0), 
cryostat-cut section in transmitted UV-light. 
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Fig. 4. Microphotograph of supravitally stained se tion (Thioflavine S, 1 :5000 in Soremen’s 
buffer, pH 5.5) in incident UV-light. Note the lamellar appearance of the myelinatrd nerve 
fiber bundlcs, antl also the numerous fine-caliber fibers ronnected to the bead-like 
structures (arrows). 

tion, very fine fihers with a diameter close to the resolving powcr of the 
fluorescence microscope were observed in tlie same region (Figs. 1 antl 3 ) .  

T h e  head-like structures, having a diameter of 2-3 !I, were foimd in 
paravascular areas (Figs. 4 and 5). 

Thick niyeliiiated nerve fiber 1)untlles were observed in the apical part of 
the pulp. The indiviclual myelin sheaths were separately recognizable, these 
1)undles thus showing a lamellar appearance (Figs. 4 and 5). 

UISCC5SION 

The fine-caliber nerve fibers found only in the immediate apical region of 
the mandibular incisor pulp strongly suggests the existence of the neural 
regulation of the blond c i r d a t i o n  in the dental pulp. The marked retartla- 
tion of tlie p l p 1  circulation caused by local analgesic solutions injected as a 
mandibular block was thought to  be the result of a constriction occurring at 
the site of the injection (M.  Pohto & Scheinin, 1962), i.e. close to the apex 
of the incisor. 
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Fig. 5.  Composite microphotograph of the apical part of a mandibular incisor pulp. Note the 
myelinated nerve fiher bnntlles, and the paravascular fine-caliber fibers connectcd to the 
bead-like structures (arrows). Staining as in Fig. 4. 

On the other hand it should I J ~  noted that P. Pohto and Antila (1968) 
showed that there were no adrenergic fibers in the rat incisor pulp, and also 
that the existence of myelinated nerve fibers in the rat incisor pulp has previ- 
ously I ~ e n  declined (Hnttycisy, 1959). The apparent contradiction might, 
however, be readily explained by the 1ocaliLation of the fine fibers, the bed- 
like structures and the myelinated riene filler buridles heing limited to the 
apical part of the pulp only. These elements might thus readily have escaped 
detection clue to the restricted arm in which they were observed 
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Other authors have indicated the relatii e iniportance of the pH of the 
fluorochromation material and the iso-electric point of the tissue which is to 

it the fluorochrome as it effects the intensity and color of the secoritlary 
fluorescence ( H d s ,  1953; Bennett, 1953; Hilemnn, 1959). It should be 
noted that in this study, variation of the pH of Sorensen’s buffer solution 
from pH 5,5 to 9,O did riot significantly alter the appearance of the neural 
elements p e r  w, 1mt a t  the h e r  pR vahies the background substance was 
altered to  provide a greater contrast which allowed for a better definition 
of the nerve fibers themselves. 

ill he 
examined in a suhsequerit study. 

The exact nature of rhe fine fibers arid the bead-like structures 

SUMMARY 

The mandibular incisor pulp of the rat was exatninecl with particnlar emphasis 
on the apical part of the pulp. The dental pulps were stained intra- or supra- 
vitally with Thioflavine S, I :5000 in Ringer’s or Sorensen’s buffer solutions. 

Fluorescelice microscopy revealed the presence of inyeliriated nerve fihers 
especially in the apical part of the pulp. In addition fine-caliber fibers con- 
nected with bead-like structures were observed solely in  the apical part of 
the pulp. ‘The firitlings were iriterpreted to suggest tlie possibility of the neu- 
ral regulation of tlie piilpal circulation being limited close to the apex of the 
iricisor t.eeth. 
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I t i S U M i  

INNEHVATION D E  LA P U L F E  DENTAIRE 

11. kTUDE PAK MICKOFLUOROSCOPIE DANS L’INCISIT’E DU RAT 

La pulpe tle l’incisive dn rat a irt6 examinee, l’atterition etatit plus particu- 
li&rernent port& sur la partie apicale tle la pulpe. Les pulpes dentaires ont 
subi line impr6gnation vitale (intra-vitale 011 supra-vitale) ii la Thioflavine S 
h 1:5000 dans une solution tampon de Ringer ou de Stirensen. 

La microfluoroscopie a niis en evidence la presence de fibres i my6line, 
en particulier h la partie apicale de la pulpe. De plus, de fines fibres relikes 
par tles formations en forme de boutons pouvaient Btre observkes, unique- 
merit ii la partie apicale de la pulpe. L’interprCtation de ces rksultats per- 
inettrait d’envisager la possibilitk que la rkgulation nerveuse de la circulation 
pnlpaire soit limit& aux environs de l’apex des incisives. 
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ZUSAMMENFASSITNC, 

DIE INNERVATION DER ZAtINPULPA 

11. EINE F1,LrORESZENZMIKROSlCOPISCHE STUDIE 4 N  RATTENINZISI\ EN 

Die Pulpa der unteren Irizisiven der Ratte wnrde uriter spezieller Heriicli- 
sichtigung tler apiltalen Piilpa untersucht. Die Pnlpen wurden intra- otler 
supravital mit Thioflavin S 1 :5.000 in Ringer- oder Siirerisen Pufferliisung 
gefiirht. Fluoreszerizniikrosltopisch ergab sich die Anwesenheit vori inycliri- 
lialtigen Nervenfasern speziell im apiltalen Gebiete tler Pulpa. Ferner wur- 
den diinrie Fasern mit perliihnlichen Strukturen nur iin apiltalen Teil tler 
Pulpa beobachtet. Die Ergebiiisse Twrden so interpretiert, dass man i i n  (lie 
Miiglichkeit glaubt, (lie neurale Regulation der Zirkulation in der P u l p  sei 
auf den Apex des Inzisiveri hechriinkt. 
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