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ABSTRACT

Title: Beta-Aminopropionitrile-Anorganic Done in the Repair of Oral

and Iaxillofacial W1ounds. The Distribution of Alkaline

Phosphatase in the Healing Incisor Alveolus After Implantation

of bAPI-Anorganic Bone Chips.

Subject Hatter: AnorZanic bone, bone implantation, beta-aminopropio-
nitrile, healing of e,traction wound.

This investigation .was undertaken because enzymes are vitally important

protein biolo-ic materials which control biochemical reactions in the healing

incisor alveolus. It was, therefore, deemed of considerable importance to in-

vesti.ate the histochemical distribution of alhaline phosphatase in the healing

incisor alveolus and in the mandi3ble.

It has been well established by this investigation that alkaline phos-

phatase is present in relatively high concentration in the healing incisor

alveolus after beta-aminoDropionLitrile anorganic bone implants.

A chelating method has been presented which enables one to remove mineral

salts from calcified tissues (teeth and bone) and still leave the alkaline

phosphatase intact. By this method thin sections of bones and teeth were pre-

pared irrespective of their initial hardness, and alkaline phosphatase was

localized in sections incubated with naphthol AS-M4X phosphate substrate at pH1

8.3 for 24 hours. The chelating fl.uid (0.2M ethylenediaminetetraacetate at

pH 7.0) was changed several times weekly until demineraliza.ion was complete.

Reactivation of alkaline phosphatase was a necessity after chelation with EDTA.



Definitive study of alkalino phosphatase in the healing Incisur alveolus

of the albino rabbit after implantation of BAPIi-anorganic bone chips revealed

that the greatest concentration and greatest activity was limited to the osteo-

blasts, periosteum, endosteum, connective tissue of incisor alveolus around

anorganic bone chips and in the marrow spaces of the alveolar process and mandi-

ble. Alkaline phosphatase activity was lacking in osteocytes, anorganic bone

chips anO the matri;, of newly formed bone.

Definitive study of alkaline phosphatase in the mandible of the albino

rabbit revealed that the greatest concentration anO greatest activity was limited

to the incisor and molar stratum intcrmedium, subedontoblastic layer of the in-

cisor pulp, gingival and oral mucosal capillaries, salivary gland acini, capil-

laries in skeletal muscle, labial alveolar periosteum and molar pulp. Alkaline

phcsphatase activity was lacking in the periodontal ligament, dentin and preden-

tin, skeletal muscle, cementum and cementoid, enamel matrix, ameloblasts, central

zone of the pulp, odontoblasts, keratin and in the stratified squamous epithelium.

The most important observation resulting from this investigation is the

fact that alkaline phosphatase activity was present in the connective tissue

around the BAPP-anorganic bone implants and in the periosteum around newly

'deposited bone in the mandible. The pathogenesis or the precise role played by

the SAPH-anorganic bone chips is obscure. The rate of chemical reactions in the

mineralized tissues of the incisor alveolus are probably enhanced as a result of

the activity of alkaline phosphatase.

COliC LUS IOII

The evidence in this investigation indicates that sharp histochemical

localization of the alkaline phosphatases are significant in a study of the

healing of an incisor alveolus even though there is an overall cytoplasmic

activity as evident by red staining. The sharp localization indicates that the

products of enzymatic hydrolysis have remained in a relatively fixed position.



Up to the present time enzyme research has been directed toward alkaline

phosphatase after decalcification of mineralized tissues with various acids. As'

a result of this investigation, it is apparent that e.:cellent possibilities exist

f'or future studies of alkaline phosphatase in mineralized tissues following

chelation with EDTA. Further studies dealing with al1,aline phosphatase utilizing

the technique described in this investigation are obviously desired. An important

conclusion resulting rrom this investigation is that al!:aline phosphatase sur-

vives chelation with ethylenecdiaininetetraacetate.


