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SIPARY: According to recent studies, excesz fluoride
intske can cause both osteosclerosis and osteoporosis.
The effect of fluoride cam be influenced by several
factors. In our experiments the air vas to demonstrate
the alterations in bone amd bone marrovw cauvaed by so-
dium fluoride, and to define the relation between the
bone lesion and fluoride dosage.

Of 20 white female rate, body weight 200 gr..
10 were adbiniscered 0.5 mg NaF, the other 10, S mg
intraperitoneally for two months. NaF-induced bone
changes were apalyzed op ribs, vertebrae and femur.
The decalcinated specimens vere fixed in 82 neutral
formalin, imbedded in paraffio, serially smectioned
and =tained with HE, or imvestigared by polarization
optic methods. Bone and bone marrov alterations were
evaluated by the morphometric method,
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Introduction

Prolonged ingestion of excessive fluoride Induces ostecsclerosis,
auvbpericateally newly forwed bone, vertebral osteophytes and calcifica-
tion of paravertebral ligamenta reaembling rhe chaenges of ankylosing =zpon-
dylicis, but the classical radiclogical changes in the sacrcoiliac jeintes
are absent (1). The osteosclerotic effects of fluoride have been ex-
plained on the basis of secondary hyperparath¥roidism (2-5). The effect
of fluoride can be influenced by several factors such &8 vitamin D, as-
corbic acid, etc.

The aip of our exper{m@enta was to study the changes in bone and bone
marrov cavsed by s0dium fluoride and to determine the degree of ¢hanges
related to the dose of the fluoride compound.

Material and Methods

Ten wvhite female rats weighing 200 graams were given 0.5 mg and 10,
5 mg of sodium flueride intreperitoneally dailv for two months. Ten rats
served 46 controls without trestment. The ribs; vertebrae, tibis and
femutr vere removed, fixed {n 8% formaldeh¥de solution and decalcinated
in EDTA (0.1%, pB?, &4)}. S vm thick sersal sections were cut from the pa-
raffin-embedded semples and processed for hematoxylin-ecsin staining.
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107 Experimental Fluorcsis in Rars
Results
In treated rats, the number of ostecclasts de-reased in proportion to

the dose of NaF whereas the number of osteoblasts increased {only locally.
not generally). or did nor chsoge. The decrease {n the numder of osteo~

Figure | Figure 2
Rewodeling Zone oF iibfd, HE 12.5 x 4
0.5 mg NaF S mg NaF

With Breater dose of NaF, osteoclsst number decreased, corticalls sclero-
sed, subverjosteal border less "lacy."

Figure 3 Figure ¢
Femur Head, ME 2.5 x 4 Magnification Refers to 24 x 16 nmm Regative

Extended chondral areas in epiphyvsis a gign of inhibirted enchondral os3i-
ficacion caused by greater RaF dose.
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clasts was signiffcant, parricularly in the growth zone of the tibia (Figs.
1-2) and femur and in the area of enchondral ossification (Figs. 3~4). Os~
teoclerosis, following the trearment developed in proportion to the dose

of WaF (Figs. 1-4).

Degenerative changes in proportion to the dose were noted in the epi-
physeal cartilage: the chondrocytes lost their regular arrangement {Figs.
S-6).

Figure § Figure 6
Epiphyseal Cartilage from Tibia, ®E 12.5 x 4
0.5 mg Na¥ 5 mg NaF

With greater NaF dose bone tissue sclerosed, osteocytes focally necrosed,
arrangement of chondrocytes in some places irregular, chondral framework
of primary epongiocsa summarized in white line broadened ae sign of inhi-
bited ossificatrion.

In some places the bone tissue became necrotic and the osteocytes
lost their nuclear staining (Figs. 6-11). We have seen secondary frac-
rures within the necrotic areas.

The hemopoietic tissue mass decreased in proportion to the dose of
NaF (Figs. 7-9) and, in some places, the marrow was replaced by fibrotic
connective tissue (Fig.10).

Osteophytes occurred mainly on the vertebral body, mostly in animals
treated with larger doses. Only in a few cases wvere the osteophytes lo-
caligzed marginally (Fig. 9). 1In the malority of cases the ocsteophytes
wvere present in the middle third corticals of the vertebral bodies. We
have seen newly fotrmed bone subperiosteally as well (Fig. 10).
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109 Experimental Fluorosis in Rats

Figure 3

Ribs, HE 12.5 x &

Hemopofetic tissue wass decressed., bone tissue sclerosed in proportion
to NaF dose.

Figure 9 Figure 10
‘tidia - Osteophyte HE 12.5 x & Subperiostesl New Woven Bone
Formati{on HE 12.5 x &
5 mg NaF S mg Na¥
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Focal calcificstions were seer in paravertebral ligaments, in inter-
vertebrsl discs and in the cortical Haversian csnals (Pig. 12).

The articular cartillage and particularly the lower calcified zone
became enlarged in proportion to the dose of NaF.

Figure 11 Figure 12
Femur Sponglosa, HE 12.5 x & Vertebra Corticalis, HE 12.5 x 4
S wg Ng¥P 5 mg NaF

According to greater NaF dose ¥ottled calcification in Haver~
cancellous bone sclerosed, oe- sian canalsy.

teocytea focally necrosed, mat-

rov replsced by fibrotic con-

nective tissue

Diacussion

The reaults of our experieamta suggest that increased doses of MNaF
cause more extensive osteosclerosis dwe to the decresse in number and/or
activity of oateoclaats. Therefore osteosclerosia is caused primarily,
not b% iocreased bone formation but, by the inhibition of bone resorption.
Thia viev 1s supported by the fact thst fluoride inhibits acia phospha-
tase activity mote than aikaline phosphatmse (6). The acid phosphatase
activity of osteoclsata is of greater intensity thsn thst of osteoblssts
aod the alkaline phoaphstase activity ©f oateoblaata 18 of greater in-

teneity than that of osteoclasts. So fluoride inhibits the osteo-
clasts more thsn the osteobliaats.

In addition, the wetaboliso of osteoclasts is of greater inteosity
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Fluoroacetate from Acaciz georginae

thao that of osteoblasts (7,8). Therefore osteoclests sre more sensi-
tive to fluoride poisoning, than osteoblests.

Osteosclerosia, caused by fluoride, 1s teally the result of a toxic
effect vhich is reflected by the dose dependent decrease of osteoclasts
and of the hemopoietic elements, the irregular axrangement of the epi-
physeal cartillage chondrocytes and also by skeletal nectosis.
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PRODUCTION OP FLUOROACETATE BY CALLUS TISSUE FBOM LEAVES OF
Acacfa georginae

by

L
L.W. Bennectr, C.W. Miller, M.K. Yu , and R.I. Lyan
Logan, Utah

SMMARY: Callus cultures of Acscia georginae vere ini-
tiacted from leaf discs from young leaves. Growth of cal-
lus was slow but predictadble wich tiasaue volumea up €o
2.2 em3 being formed. Pluoride concentrations up to 80
ppm in the medium produced no adverse effect on callus
grovth. Reveraible growth inhibition ocecurred at 160
pro, whereas apparent death occutrred at higher coancen-
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