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Abstract

The healing processes of mandibular fractures in rats with intraperitoneal administration of
inorganic tin chloride solution was examined by **™Tc scintigraphy, microradiography, X-ray
radiography, and histological examinations.

Seventy-five Wistar rats, aged 8 weeks and weighing about 200 g at the start of the experi-
ment, were used. The rats were separated into three groups: group 1 (32 rats), mandibular
fractured, and administered inorganic tin chloride solution, grop II (32 rats), mandibular
fracture only: grop Il (3 rats), untreated. Rats in group I receieved an intraperitoneal
injection of inorganic tin chloride solution every three days before sacrifice. The observations
took place 4, 7, 14, 21, 28, 35, 42, and 49 days after the start of the experiment.

The bone scitigrams obtained from the rat mandibles with fractures showed well defined
uptake of **"Tc, corresponding to the fractured lesions. The X-ray radiograms and micror-
adiogrames clearly showed the healing process of the bone fractures in detail. The histological
findings supported these results. The healing processes of bone fractures in group 1, fractures

with administration of inorganic tin chloride solution, was slower than that of rats in group II,
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fractures only.
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In conclusion, the healing process of bone fractures was disturbed by the administration of

inorganic tin chloride solution and this was also confirmed by the radiological and the his-

tological observation.

Key words : mandibular fractures, microradiography, inorganic tin chloride, **”Tc bone scinti-

graphy.
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Fig.8 Fixation of scintigraphy
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Fig. 9 Rat calvaria uptake.

Fig. 10 Rat uptake in bone fractures.



54 BHEHE/HE—SHR5 X 37 y MREEBITEERREOR(L

Table. 1 Changes in rat weights.

Group 1 : administration of inoraganic tin chloride, Group II : administration of Inoraganic tin
chloride, and fractures. Group Il : fractures only. Group IV : controls.

\
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\week 8 8'/4 84/4 9 10 11 12 13 14 15
I, 156t 3 166 2 153t 5 113t 3 1874 341t 5 359t 5 341t 3 3462 5 412 3
I, 153 4 149t 5 246t 4 154t 4 315t 3t 4 350t % 369 5 34l: 5 3194t 5
I, 253t 5 151 3 175t § 195t 8 305t 361t 6 439t 6 481t 5 5042 8 523t 5
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Changes in rat wcights.

Group I : inoraganic tin chloride adnimis-
tered. Group II : inoraganic tin chloride
administered, and fractured. Group III:
fracture only. Group NV : control.
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Fig. 12 Life sized X-ray radiogram (a) and bone
scintigram (b), microradiogram obtained
from the mandibles (c) and histological
findings form the mandibles (d).
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Fig. 13 Life sized X-ray radiograms obtained with
(a) and without administration (b) of in-
organic tin chloride (a-1, b-1: 4 days after
injury, a-2, b-2: 14 days after injury. a-3,
b-3: 21 days after injury.)
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Fig. 14 Life sized X-ray radiograms ofbtained
from administ (a) and non administ (b) of
inorganic tin chloride (a-4, b-4: 35 days
after injury. a-5, b-5: 49 days after injury.).
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Fig. 15 Life sized bone scintigrams obtained form
administration (a) and non administration
(b) of inorganic tin chloride (a-1, b-1: 4
days after injury.a-2, b-2: 14 days after
injury. a-3, b-3: 21 days after injury.).
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Table.2 Changes in rat calvaria uptake.
Group I
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Fig. 16 Life sized bone scintigrams obtained from
administration (a) and non administration
(b) of inorganic tin chloride (a-4, b-4: 35
days after injury.a-5, b-5: 49 days after
injury.).

: non administration of inoraganic tin chloride, and fractures. Group II : administration of

Inoraganic tin chloride, and fractures. Group IIl : controls.

a: P<0.05, no administration of inoraganic tin chloride. (t)

\ day 0 1 4 7 14 21 18 35 41 49
Group\age
\week 8 8/4 8%/ § 10 11 12 13 14 15
I. 03420, 08 0, 34£0,07 0, 33£0, 10 0, 36£0. 08 0, 47+0, 14 0, 3820, 15 0, 4140, [5 0, 390,13 0. 3640, 12 0. 3640, 07
a a
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Fig. 17 Changes in rat calvaria uptake.

Group I : no administration of inoraganic

tin chloride, and fractures.

Group II : administration of Inoraganic

tin chloride, and fractures.

Table.3 Changes in bone fractures in rat uptake.

Group 1

: no administration of inoraganic tin chloride, and fractures.

T T T T
- 7 14 21 23 <3 <2 ST )
3 @ 10 Ly 12 P L 13 fageveen

Fig. 18 Changes in bone fractures in rat uptake.
Group I : no administration of inoraganic
tin chloride, and fractures.

Group II: administration of Inoraganic
tin chloride, and fractures.

Group II : administration of

Inoraganic tin chloride, and fracture, Group IIl : control.

a: P<0.001, no administration of inoraganic tin chloride. (t)
b: P<0.01, no administration of inoraganic tin chloride. (t)
¢: P<0.05, no administration of inoraganic tin chloride. (t)

\ day 0 | 4 1 14 2l 28 15 42 49
Group\age
\veek 8 8/4 84/ ] 10 11 12 13 14 15
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b a
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a a Cc
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Fig. 19 Microradiogram obrained from the man-
dible form administration (a) and non
administration (b) of inorganic tin chloride
(a-1, b-1: 4 days after injury.a-2, b-2: 7
days after injury.a-3b-3: 14 days after
injury.).
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Fig. 20 Microradiogram obtained from the man-
dible from administration (a) and non
administration (b) of inorganic tin chloride
(a-4, b-4: 35 days after injury.a-5, b-5: 49
days after injury.).
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Fig. 21 Histological images obtained from the
mandible with administration (a) and non
administration (b) of inorganic tin chloride
(a-1, b-1: 4 days after injury. a-2, b-2: 7
days after injury.a-3, b-3: 14 days after
injury.).
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Fig. 22 Histological images obtained from the
mandible with administration (a) and non
administration (b) of inorganic tin chloride
(a-4, b-4: 35 days after injury. a-5, b-5: 49
days after injury.).
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