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In a previous experiment we demonstrated the inhibitory effect of uranium on bone formation (1).
The healing of alveoli after tooth extractions is impaired by uranium intoxication; only a small
amount of bone was formed in their fundus. Tetracycline (TC) was used as a marker in intoxicated
and non-intoxicated animals with the aim to evaluate the rate of bone formation in alveolar wound
healing. Surprisingly TC reverted the toxic effect of uranium on bone formation.

The three left mandibular molars were extracted from 60 male Wistar rats weighing 90 g under so-
dium pentobarbital anaesthesia, 0.025 g/kg of body weight intraperitoneal (IP). The animals were
divided up into 4 groups: Group I (10 animals) received no further treatment; Group II (10 animals)
received an IP injection of 2 mg/kg of body weight of uranyl nitrate dissolved in buffer trismaleate pH
7.2 (0.02% w/v) immediately after the extractions; Group III (20 animals) received identical treatment
to that of Group II coupled with 3 IP injections of tetracycline chlorhydrate (50 mg/kg of body
weight) given on the 1st, 7th and 14th day post-extractions; Group IV (20 animals) received IP injec-
tions of tetracycline chlorhydrate (50 mg/kg of body weight) at the same times as for Group III.

All animals were killed 17 days after the extractions by ether inhalation. Their left jaws were fixed
in 10% formaline and roentgengraphed on mammagraphic film. Ten jaws from Group III and 10 from
Group IV were embedded in methyl-metacrilate. Bucco-lingual sections of the first molar messial
socket were obtained in a Jung K microtome and examined in a fluorescence microscope. The rest of
the jaws were decalcified in nitric acid, embedded in paraffin, sectioned at the level of the first molar
messial socket in a bucco-lingual orientation and stained with hematoxylin and eosin.

Total alveolar volume, and volume density of bone in.the apical third of the sockets (2) were esta-
slished by means of standard stereological methods (3). The determinations were performed on tra-
cings obtained from projections of the sections (4) using an image analysing system (Kontron Messge-
rite MOP-AM-03).

Radiographic images of Group I, III and IV were similar; they exhibited the edentate alveolar ridge
almost completely occupied by homogeneous radiopaque tissue. Only the animals from Group II sho-
wed a radioluscent image of their sockets.

Similar histologic features were observed in Groups I, III and IV: sockets were almost totally filled .
by reticular bone. Trabecular surfaces exhibited intense bone activity whereas the wound surface was
completely covered by new epithelium. The alveoli of Group II were almost totally occupied by granu-
lation tissue. Only in the apical fundus newly formed woven trabeculae were seen. In addition, no dif-
ferences were observed in TC labeling images between intoxicated and non intoxicated animals.

Histometric values of total alveolar volume and volume density of bone in the apical third of the
sockets are presented in Table 1.

These results reveal that TC prevented the inhibitory effect on bone formation in alveolar wound
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TABLE 1: HISTOMETRIC VALUES OF ALVEOLAR WOUND HEALING

Group 1 Group I1 Group Il Group IV
Total alveolar volume 3,400 1an? £ 180 1,500 um?® + 800 4,124 um? + 424 3,979 um? £ 535
Alveolar volume in the
apical third 0.40 +0.06 0.26 £0.04 0.45+0.02 0.42 £0.04
+SD.
p <0.01 between groups [-11I-1V and group Il (Duncan’s test).

healing caused by an acute intoxication with uranyl nitrate (1). In intoxicated animals a small amount
of new bone only appeared in the alveolar fundus. This fact suggests that the inhibitory effect of ura-
nium on bone formation could be due to cell damage at osteoblastic or preosteoblastic level. Cell alte-
rations by uranium intoxication were reported in kidney (5) and in skin (6). In skin, uranium was de-
tected both on cell membrane and in the cytoplasm (6}. This fact indicated that further consequences
could be prevented if the penetration of the metal into the cells were avoided. Osteoblast participatil
in uranium transport is probable since it is well known that bone is the critical organ in chronic expo-
sures to uranium (7-8). Uranium was detected autoradiographically as ‘“hot spots” in sites of active
bone formation (9).

In the present experiment no differences in bone formation between intoxicated and non-intoxica-
ted animals were detected after TC injections. Taking into account that TC is capable of forming che-
lats with heavy metals, the formation of a chelat uranium-TC is feasible. If this were so and the chelat
is formed in the extracellular compartment, it could be eliminated in the urine (10) thus preventing
the passage of uranium through the cell which in turn allows bone formation to progress normally.

Since TC label was observed in the bone of both normal and intoxicated animals the chelat TC-ura-
nium may pass through the cell without damaging it or uranium may compete with calcium to form

chelats and the chelat uranium-TC would be eliminated in the urine.

The preventive effect of TC in uranium intoxication is especially important in connection with
people directly involved in the handling of uranium compounds. Further studies are necessary to de-
termine the exact pathway of uranium when TC is applied.
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