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In Memoriam

DEAN BURK, 1504-1988

Both science and the humanities have lost a major intellect with the
recent death of Dean Burk, October 6, 1888, at the age of 84, Burk was
born March 21, 1904, in Oakland, California, the son of Frederic Burk, who
was President of what is now San Francisco State University. He entered
the University of California Farm Schoo! at Davis at the age of 15 and studied
agriculture. A vyear later, he transferred to the University of California at
Berkeley, where he received his B.S. in Entomology in 1923. Four years later,
at the age of 23, he earned a Ph.D. in Plant Nutrition and Chemistry (1),

He continued his advanced studies as a fellow, National Research Council/
[nternationa! Education Board (1927-1929), successively at University College,
University of London (with A,V, Hill, a Nobel jaureate), the Kaiser Wilhelm
Institute for Biology in Berlin, and Harvard University. In Germany he had
investigated nitrogen fixation with Otto Meyerhof and also befriended Otto
Warburg, both Nobel Prize winners, and their students.

He maintained a forty-year friendship with Warburg, "my greatest mentor,"
and perhaps the world's greatest blochemist, who worked with him in Bethesda,
Maryland, on photosynthesis in 1949. From 1950 up until 1969, the year before
Warburg’s death, Burk spent most summers in Berlin and translated many
of Warburg's "most important contributions on cancer and photosynthesis
... " (2), In 1933, he became a Foreign Member of Warburg’s Institute.

In 1935 Burk also had the opportunity to study in the U.S.5.R. at the
Academy of Sciences (Biochemistry Institute) as a Guest Research Worker,
and he returned to study in the summer of 1937 under the famous biochemists
ALN. Bach and V.l. Engelhardt. During the period of his government service,
he spent parts of many years in England, Germany and the U.5.S.R. He also
traveled throughout the world ranging from Europe to Africa and Australia,
where he toured extensively in 1977. He actended countless international
meetings. Linguistically, he was proficient In German and French and knew
some Russian.

Burk’s professional career began in 1929 as an Associate Physical Chemist,
at the Fixed Nitrogen Research Laboratory, Bureau of Chemistry and Soils,
Department of Agriculture in Washington, D.C, {(3), In 1939 he left that job
toe join the National Cancer Institute (NCI) of the National Institutes of
Health, with which he was assoclated until 1974, when he reached the mands-
tory retirement age of 70. His government career, therefore, spanned 45
years, With the NCI, he was Senior Chemist (1939-1948), Principal Chemist
(1948-1951), Head Chemist {1951-1958), and Chiel Chemist (1958-1974). He
was also simultanecusly a faculty member, Associate Professor of Biochemistry,
at the Cornell University Medical College during 1939-1941, From 1947 until
his death he held the honorary post of Research Master, Graduate Faculty,
George Washington University, and during 1974-1976, he was Guest Scientist
at the U.S, Naval Research Institute,

His impressive list of memberships and homors is too numercus to cite
completely here (4], A few examples of some of these are: Fellow, American

101



102 in Memoriam

Association for the Advancement of Sclence {and organizer of cancer research
conferences, 1942-1945); American Association of Cancer Research; Foreign
Scilentitic Member, Max Planck Institute of Biochemistry, Munich, Germany
and also the Institute for Cell Physiology, Berlin; Society of Experimental
Biclogy and Medicine; Honorary President, German Society of Medical Tumoro-
therapy; and the Royal Society of Medicine, London. He was a member of
the prestigious Cosmos Club in Washington, D.C. and the Commonwealth Club
of California.

Aside from his major contribution to scientific literature of more than
250 articles, Dr, Burk was also recognized as a leading American authericy
on photosynthesis by receiving the American Chemical Society Hillebrand
Prize In 1953 "For the experimental discovery of a photosynthetic energy
cycle of high quantum efficiency, with demanstration of the applicability
of the Einstein law of photochemical equivalence and studies of related bio-
chemical energy transformations in cancer metabolism" (5). According to the
American Chemical Society (which he joined in 1931), the stimulus for "Burk,
and the princlpal reason for his receiving the award," was "his discovery with
Otto Warburg of one quantum reaction in photosynthesis at 90% utilization
efficiency of incident Hght" (6). Dr. Burk achieved singular honor for his
distinguished cancer research in 1965 with the Gerhard Domagk Prize "for
the development of procedures for distinguishing the differences between
a normal cell and one damaged by cancer" (7) normally reserved for narive-
born German, Swiss or Austrian citizens {8).

Burk will probably be best remembered to biochemists as the co-author,
with Hans Lineweaver, of the most frequently cited paper in biochemistry,
"The Determination of Enzyme Dissociation Constants,” in the Journal of
the American Chemical Society, published in 1934 (9). With 20-20 vislon of
hindsight, we now view the lack of enthusiasm by the six referees of this
classic article with amusement - they recommended rejection of the article,
but editor Arthur B. Lamb overruled them! — because we see that "the double
reciprocal plot usually provides, automatically and conveniently, a considerably
improved weighting for linear graphics of most enzyme velocity data as a
function of concentration” (10l The consequences, as one recent review of
biochemistry stated: "One can hardly find any enzymological publicaticn in
which the kinetic data are presented In a way other than the double reciprocal
plot according to Lineweaver and Burk. The resuits here confirm the opinion
of Dowd and Riggs {1965} []J.E. Dowd and D.E. Riggs, J. Biol. Chem,, 240:863,
1965] that the popularity of the Lineweaver-Burk method is based upon the
ability to provide what seems to be a good fit even when the experlmental
data are poor . ., ." {11). Bur, as Burk himself commented, "t is much more
importantly used to test the general qualitative correctness of an assigned
mechanism formulation before ascertaining the numerical values of the
parameter constants {nvolved" (12).

Burk himself has summarized his other major laboratory projects in an
interview: "thermodynamics of nitrogen fixation, biochemistry, and cancer;
photosynthesis with and without green plants; biology and biochemistry of
nitrogen fixation by bacteria; . . . trace mineral elements; B vitamins (co-
discoverer of biotin); optical activities of various biochemical racemates;
cancer metabolism in all kinds of cancers and leukemia in animals and humans;
poloragraphic analysis of cancer and normal blood; antibiotics; cobalt models
of hemoglobin-oxygen systems; cell-tissue cultures; mitochondrial control of
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in Memoriam 103

metabolism; iron-binding compounds in blood; chromatographic separations;
manometric techniques for measurement of gases; efficiency of photosynthesis
in green plants; origin of cancer cells; conventional anticancer agents' mode
of action; cytotoxic actions of human sera; insulin; correlation beiween cancer
growth rate and magnitude of metabolism (Domagk Prize, 1965); purification
of tobaccoe smoke; effects of amygdalin (Vitamin B-17, Laetrile) on cancer
cells" (13), The period from 1975-1988 was sharply focused on fluoridation
and cancer,

On November 18, 1974, after his retirement, Burk founded the Dean
Burk Foundation "devoted to research on health, nutrition, and chronic and
degenerative diseases including cancer.” Two major reports {called "Briefs")
were published, One focused on vitamin B-17 and also alluded briefly ro
vitamin B-15 and vitamin B-I3 (14}. Burk carefully analyzed the federal food,
Drug and Cosmetic Act [as amended Auvgust 1972), Tictle 21 USC, Chapter
11  {Definitions), Sec. 201 (321} {f), and demonstrated conclusiveiy that
amygdalin (vitamin B-17/Laetrile) is by definition, and long-standing scientific
knowiedge — to which he had personally contributed - "scientifically to be
regarded as a food, a vitamin . . . ." {15). Unfortunately, he caustically added,
irresponsible human nature appeared certain 1o reject such an axiom in the
same way the flat earth advocates reject the view of a round earth, What
was true about vitamin B-17 was equally true of vitamin B-15 and vitamin
B-13. {16).

The other major focus during his retirement years was on the link between
fiuoridation and cancer., As a result of Dr. Burk’s expert views on conventional
as well as nonconventional cancer therapies, he became a sought-after speaker
before nonmainstream heaith groups during the late 1960s and an embarrass-
ment to his superiors at the National Cancer Institute (NCI, who advocated
only the traditional medical cancer therapies of surgery, chemotherapy, and
radiation treatments. The NCI therefore attempted to muzzle Burk when
he was invited to speak to many groups on nonorthodox treatmemts he was
acquainted with that had shown promise, Clinton R, Miller, legislative advocate
in Washington, D.C., for the National Health Federation (NHF), knew that
Burk was being harassed by the NCI — the notoriety of the maverick Head
of Cytochemistry was very well known — and lobbied the NCI through Congress
to release Burk to speak to health groups. The NCI refused to approve Burk's
talks, but they did not positively disapprove his appearances, a distinction
bureaucrats might be expected to wmake. On Sunday, July 16, 1969, during
his weekend, for example, Burk delivered a talk on "Healthier Cigarettes
and Cancer Prevention,” to the International Association of Cancer Victims
and Friends, Inc. in Los Angeles. The NCI frowned with disapproval; the JACVF
groups clamored for more {17)!

In January 1975, shortly after retiring from the NCI, Burk spoke to the
National Health Federation about Laetrile, At that time he first met John
Yiamouyiannis, a PhD, in biochemistry who had joined the NHF as Science
Director and who was a formidable combatant in the fight against flucridation.
Burk couldn’t understand why Yiamouyiannis was "wasting his time" pursuing
such a dead-end subject (18)

Burk's familiarity with fluoride reached back to the very beginning of

his career. As he observed in 1976, "l did my first experiments with fluoride
in 1929, and was present in Meyerhof's laboratory in Berlin when Fritz Lipmann
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104 in Memoriam

was doing his fluoride experimerts in 1928" {19), Burk’s friendly, but sharp,
advice to Yiamouylannis therefore had deep roots, although Yiamouyiannis
doggedly contlnued to pursue the toplc.

In abour May 1975, Yiamouyiannis finished an expanded version of his
fluoridation efforts comparing cancer mortality rates in some major fluoridated
cities with cities without fluoridation. The paper was sent to Clinton R. Milter,
who took it to the National Cancer Institute; the reception was negative,
and Miiler then asked Dean Burk, whom he knew from Burk's Laetrile talks,
to read the paper. Burk, again, was typically caustic, and repeated his carefully
considered opinion that Yiamouylannis was wasting his time on a "worthiess"
enterprize — if there were a connectlon it would have been found already.
Nevertheless, he agreed as a favor to Miller to read the paper and criticize
it. After spending "all night" and several more days minutely analyzing the
data, Burk conceded the arguments were sound, convincing, in fact, despite
his strong preconceptions, probably correct {20), He then began to view the
fluoridation/cancer link ir an entirely new light. Miiler tock Yiamouyiannis
to Burk’s house, and an important, lengthy collaboration began.

Burk’s preliminary statement on the subject was a publication of his
Foundation {"Brief" No. 2) discussing the probable link between flucridation
and cancer and the Delany Amendment to federal iaw, which prohibits the
addition of any carcinogen to food or water (21). If the fluoridation/cancer
link is correct, then by law fluoridation must be discontinued immediately,
The NCI, however, repeatedly disclaimed any connection,

Burk’s preliminary statement was followed by a detailed collaborative
effort berween himself and Yiamouyiannis — Burk’s "second most important
paper” (22). The authors showed that crude cancer death rates in the 10
largest fluoridated cities in the U.S.A. "were higher and had risen faster
than those in the 10 iargest nonfluoridated U.S. cities that had essentially
the same crude cancer rates during the decade before fluoridation.® They
found that this increase occurred in persons 45-85 and 65 and over and that
corrections for age, race, and sex did not eliminate the difference as suggested
by the NCI {23). The bottom line was a 5-15% higher death rate (unweighted)
in }the fluoridated over the unfluoridated communities compared in the study
(24}

Criticism from fluoridation proponents was swift and hostile: the authors
had failed to correct for age, sex, race, and cancer site. distribution, it was
claimed, When proper "adjustments" {i.e. manipulations) were made — & comn
stant proponent theme — all was well with fluoridation (25). Another author
emphasized that population gains {demography) explained the apparent problems
away (26). The battle still continues with great vehemence a decade later.

Burk’s final statement on the subject, and indeed his last scientific paper,
reiterates his strong scientific conviction that demographic changes of the
two groups of central cities do not explain away the apparent causal relation-
ship between fluoride and cancer death rate. "It is concluded that artificial
fluoridation appears to cause or induce about 20-30 excess cancer deaths
for every 100,000 persons exposed per year after about 15-20 years." Burk
and his co-authors therefore pleaded: "In light of this conclusion, we urge
the governments of civilized countries of the world to bring about a prompt
end to artificial fiuoridation of public water supplies” (27). Tens of thousands
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of unnecessary deaths — at one time he estimated about 40,000 in the U.S.A.
slone — would thereby be averted {28). Saving lives was a primary concern
of Burk, and he thought his work on fluoridation was the most important
he had done during his iife (29). There is no doubt that one of his most
personally (ulfulling moments was experienced when he received the news
that he was largely responsible for the termination of fluoridation in the
Netherlands (30), despite erroneous claims to the contrary {31), and his impact
in Australia was widely reported in the press there {32).

Dr. Dean Burk musician, artist, scientist, sage — lived a rich and valu-
able life, He published more than 250 scientific articles. He probed abstruse
mysteries; he proposed profound answers, He devoted his life to science and
mankind. He made an indelible mark where he has passed. The world is in-
finitely richer having known such a gentle, brave man of genius, industry,
and altruism.
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D.R, Taves, Fluoride in Drinking Water and Health, National Research
Councit — National Academy of Sciences, Washington, D.C., 1977. Cf,
Waldbott, Burgstahler, and McKinney, Fluoridation: The Great Dilemma.
Ch, 13, pp. 225-232.

}.R. Graham, D. Burk, and P, Morin, "A Current Restatement and Con-
tinuing Reappraisal Concerning Demographic Variables in American Time-
Trend Studies on Water Fluoridation and Human Cancer,” Proc. Penn.
Acad, Science, 61 (1987} 138-148, refs. 138, 145,

Burk often estimated "that there now are some 40,000 cancer deaths
a year in the United States that are linked with and induced by the
fluoridated drinking water which 40% of the Amerlcan population is forced
to drink whether it wants to or not." See "Dean Burk Testifies Before
Congressional Committee,” National Fluoridation News, 26, No. 1 (January-
March t980) 1. In his last article, however, fn. 27 above, pp. 138, 145,
he apparently estimated a reduced figure, not specified.

Explicitly stated to the author (at the Dean Burk Foundation, Washington,
D.C.} and Albert W. Burgstahler on separate occasions. Mrs, Dean Burk
(Mildred Burk} has confirmed that Burk thought his fluoridation work
was one of his most important contributions during his scientific career.
Interview with the author, February 2, 1989,

Hans C. Mollenburgh, Fluoride: The Freedom Fight {Main Stream Publishing
Co., 1987}, pp. 183ff. On QOctober 3, 1977, Mollenburgh, a medical doctor
from Haarlem who led the Dutch fight against fluoridation, sent Burk
a telegram stating he had "PERSONALLY PRESENTED FINDINGS BURK
AND YIAMOUYIANNIS JANUARY 1976 TO REPRESENTATIVES HEALTH
COMMITTEE FIVE GREAT POLITICAL PARTIES AND SENT WRITTEN
EVIDENCE TGO ALL OTHER MP'S OF HEALTH COMMITTEE/ FINDINGS
MADE DEEP IMPRESSION/ BURK APPEARED ON DUTCH TV FEBRUARY
10 AND ALL OVER THE COUNTRY COMMENTARIES IN PAPERS/ . .. /
FINDINGS BURK MENTIONED REGULARLY IN DISCUSSIONS/ ., .,/
FINDINGS BURK AND YIAMOUYIANNIS TIPPED SCALES AGAINST
FLUORIDATION IN NETHERLANDS." Copy in the author’s possession,
Letter, Dean Burk to Congressman L.H. Fountain, October 12, 1977, Copy
in the author's possession, That letter referred to a letter of Dr. J.C.N.
Jonkman of the Roya! Netherlands Embassy, Washington, D.C., to G.S.
Goldhammer, September 7, 1977, in which Jonkman, following orders
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from his government, erroneously denied that the fluoride-cancer link
had any bearing on the Dutch rejection of fluoridation.

For example, The Courier, Ballarat Australia], September 7, 1977, p.
%, Moorabbin Standard News [Australial, July 27, 1977, p. 18; and Geelong
Advertiser [Australla], June 29, 1977, p. 4.

a2 a a2 Lt o)
H.L. McKinney

University of Kansas
Lawrence, Kansas
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TRACE ANALYSIS OF FLUORINE IN PLANTS AND FOODS

by

C.Y. Wang*, 5.P. Yang, W.G. Xiu, and D.H. Zhang
Kunming, Yunnan, P.R. of China

SUMMARY: This paper describes a method for determination
of traces of fluoride in plants and foods. The samples are
decomposed in an oxygen flask, followed by the multi-standard
addition of Gran’s method with an fluoride jon-selective
electrode. A minicomputer then processes the data using
Gran’s method. Compared with hydrochloric acid and per-
chloric acid extraction, this method is simple, rapid, and
sensitive. A comptter program is presented.

KEY WORDS: Gran’s method of ISE; Minicomputer; Oxygen flask method;
Trace analysis of fluorine.

Introduction

Plants as well as other foods can adsorb and accumulate micre amounts
of fluoride from the air, soil and water. To determine amounts of Fluoride
in polluted tissues, various analytical methods have been published (1,2,3),
Villa (1) developed a method for determination of fluoride with perchioric
acid extraction combining fluoride ISE. However, the method is not as sensitive
as is desirable when determining minute levels of flugride. It has been shown
that Gran's plot can enhance the sensitivity by 1-2 orders of magnitude. How-
ever, the necessary calculations are long and tedious.

This paper recommends Oxygen Flask decomposition In combination with,
the fluoride electrode using the multl-standard addition of Gran’s method
and a minmicomputer to process the data. Results obtained were in good agree-
ment with those obtained by use of perchloric acid and hydrochloric acld
extractions (1,2). This method which is simple, rapid and determines the lower
levels of fluoride requires only 25 minutes to complete the entire analytical
procedure.

Theory and Computer Program

According to the Nernst equation

CoVo + CsVs

E=Eo-Slogf Vo s Vs

+ Ej n

Where Eo and Ej are the normal potentlal and the liquld junction potential
respectively, Co, Vo, and Cs, Vs are the concentration and volume of the
sample solution, and of the standard solutlon. f is the activity coefficient
of the F, S is the electrode slope.

® Department of Chemistry, Yunnan University, Kunming, Yunnan, People’s
Republic of China,

108



Trace Analysis of Fluorine in Plants and Foods 109

From Equation {1} is obtained

o-E/S _ o (Eo + E/S -(Eo + Ej)/S

(Vo + Vs fCsVs + 10 fCoVo (2}

If the sample solutions are kept high and a&lmost constent ionic strength,
f and Ej do not change appreciably. Therefore only E and Vs are variable,
and E is the function of Vs

For this reason, we can asume

Y = (Vo + Vs) 10°E/5 X = Vs
ax 107E0 ¥ EVS oiys b o go(E0 ¢ EIVS g

from Equation {2), the straight line equation is obtained
Y = a+ bX

After a series of the values of Vs and correlations to potentlals E are
determined. We get a series of values for X and Y. By means of straight
line regression of these values, a and b are obtained,

Assume Y = 0

o ..o 1o-(Eo + EIVS
€ = - x

_ fCoVo  _CoVo
b 107{E0 « EJ/S

fCs

Cs

Because X = Vs

CsVs
Yo

Therefore Co = -

According to the theory, we worked out a computer program in BASIC
to process the data of Gran's plot.

10 Iep:J=0:R=o:L=0:M=0

20  INP"N=",N,"Vos",P,"Sa",S,"Co=,C
30 FORK B=1 TO N

40  PRT™E™;B;:INF E:PRT"V";B;:INP V
45  Y=(P+V)*{10+(-E/S)

50 PRT"Y" : B; n_n ; Y

55  I=I+Y

60  J=J+V;R=R+Y¥*Y

65  LxL4Y*V:M=MiVEY

70 NEXT B

75  I=I/N:JI=J/N

80  R=R-N*I*]

85  LeL-N*I*J

90  M=M-N*J*]J

95 H=SQR (R*M)

100 WaL/H

Fluoride
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110 PRT "F="; L/(K-1)
120 PRT "G="; W

130 K=L/R:T=J-K*I
140 PRT "A=": K:A=K
150 PRT "B=";T

160 PRT "Y=o"

170 V=T:PRT "v=":T
180 C=-C*V/P

190 PRT "C=":C

200 END.

Where, S-58mv/pF, C-concentration of sample solution, G-correlation coeffi-
cient.

Experimental Apparatus

Fluoride electrode, made by Chang Sha Semiconductor Factory., Reference
electrode, a saturated calomel electrode, sleeve-type, filled with agar (4).
Microprocessor lonalyzer (Orion 901), 0.1 mv., Magnetic Stirrer, with plastic
coated stirring bar, Minicomputer, CASIO, Fx-702P, with Mini Electro Printer,
CASIO, Fp-10, Oxygen flask, 500 mL. Filter paper with adhesive paper {4).

Reagents

TISAB solution (5). Standard sodium fluoride solution, 1.00 x 10°%, 5,00 x 107%,
1,00 x 10°%, 5.00 x 10°% M. Perchloric acid, O.1N (1),

Procedure

Burn about 40 mg dried and powdered {80-100 mesh) sample of the plants
or foods wrapped in filter paper with adhesive paper (4) according to
Schoniger's method. Absorb the combustion products in 10.0 mL of TISAB
solution in an oxygen flask. Transfer the contents into a 50 mL beaker, wash
the flask with 150 mL distilled water (5 mL each time} into the beaker.
The total volume is 25 mL,

Immerse the electrodes in the solution, Using & magnetic stirring bar,
slowly stir the solution at a constant rate. When the readings on the lonalyzer
equilibrate, record the potential E;{mv). Then add 4 mL standard fluoride
solution {1 mL each time) into the sample solution, record the potential values
of E2, E;, Ey4, and Es. Input E,, Ez, . . . Es and corresponding volumes of
standard fluoride solution V, =0, V; =1, ...and Vs = 4 inmo CASIO
PROGRAM LIBRARY Fx-T02P, Print the fluoride concentration of sample
with CASIO Mini-Electro Printer Fp-10.

A blank test should also be determined with each series of samples.

Results and Discussion

From the concentration of sample solution printed, the amounts of flucride
tn the sample may be calculated from the formula:

Sample fluoride {ug/g) = (sample molar concentration - blank molar
concentration} x Cp x 25 mL/sample weight [g}

Volume 22, No. 3
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where Cp is the equivalent ppm {ug/mL} of the sample molar concentra-
tion,

The results of the determination of samples are given in Table 1.

Table 1
The Resuits of the Determination of F in Plants and Foods (+9/g)

Sample Number

Method 1 2 3 4 5 & 7 8 g 10

Gran's Meathod G.65 3.36 920 0.78 3.45 469 267 252 575 155
Using Computer 0.656 320 925 0B85 352 480 264 255 68.0 156
to Pr 064 335 931 082 345 475 268 260 57.8 155

Perchioric Acid
extraction 0.62 3.28 890 072 335 4.66 256 2441 57.1 151

Hydrochloric Acid

extraction 061 3,20 940 075 342 470 25.7 56.9 156

During experiment, because of various fluoride content of samples, the
selections of Gran's standard addition solutions are very lmportant. The dif-
ferent selections are given in Table 2.

Table 2
The Selections of Gran's Standard Addition Solutions

Contents of Fluoride {19/g) « 5,0 5.0-20.0 20.0~100.0 100.0--500.0
Gran's Addition Solutions (M} 1.0 x 10°* 50 x 10 % 1.0x10* 50x10"

For general tests, it is best to read five potential values, and put them
into the minicomputer. After inputting, check the correlation coefficient G,
According to mathematical methods of statistics, if the G » 0.999, the pos-
sibility of error is below 1%; if the G < 0.99, the set of data should not
be entered.
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AN EXPERIMENTAL STUDY OF BLOOD BIOCHEMICAL
DIAGNOSTIC INDICES FOR CHRONIC FLUOROSIS

by

Guan Zhi-zhong*, Yang Pei-gi, Yu Nai-den and Zhuang Zong-ile
Guiyang, GuiZhou, China

SUMMARY: Of a total of 40 Wistar rats 27 were randomly
divided into test groups: 13 received 10 ppm and 14 received
30 ppm fluoride, respectively, in their drinking water for
eight months; the control group of 13 received low-flucride
water {less than 0.6 ppm). The rats that drank water which
contained 30 ppm developed severe chronic f{luorosls
characterized by skeletal damage; in those receiving 10
ppm fluoride in water only mild chronic fluorosis was
detected. Blood biochemical examination showed decrease
in glutathione peroxidase activity and reduced glutathione
content; the amount of lipid peroxidation and the foad of
cyclic adenosine monophosphate increased in rats with mild
chronic fluorosis. In rats with severe chronic fluorosis the
glutathione peroxidase activity and contents of reduced glu-
tathione, albumin and calcium were lowered; but the
glutamic-pyruvic transaminase activity and the lipld peroxida-
tion, inorganic phosphate, potassium and cyclic adenosine
menophosphate content  all  increased. Among these bio-
chemical |ndices, the glutathione peroxidase, potassium,
calcium, inorganic. phosphate, aibumin and cyclic adenosine
monophosphate were chogsen to diagnose mild and severe
chronic fluorosis.

KEY WORDS: Blood biochemistry; Fluorosis; Rat.
Introduction

Chronic fluorogis is an endemic disease which induces systemic damage
to the human body. It Is generally belleved that biochemical changes appear
earifer in the blood than in other organs or tissues {1). Since the 1970s, studies
to determine whether biochemical changes in the blood can be utilized to
diagnose chronic fluorosis have given contradictory results. To study this
problem, mild and severe chronic fluorosis were induced n rats; eighteen
biochemical parameters in the blood were analyzed, from which indices that
closely relate to chronic fluorosis were chosen.

Materials and Methods

Forty Wistar rats, 22 females and 18 males, weighing 100-120 g, were
randomly divided into three groups. Group I constiruted the control: 13 rats
were fed a standard diet containing less than 4 ppm fluoride and tap water
containing less than 0.6 ppm. Group II: 13 rats were fed the same diet as
Group I, but their water contained 10 ppm fluoride. Group {lI: 14 rats were

®  Department of Pathophysiology in Guiyang Medical College, Guiyang City,
GuiZhou Province, China.
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Study of Blood Diagnostic Indices for Chronic Fluorosis 113

fed the same diet as Group I; their water contained 30 ppm fluoride. All
rats received their respective diet for eight months.

General Examinations: Fluoride concentrations in the urine were measured
with CSB-F-1 fluoride ion electrode (Changsa Analysis Instrumentation Co.
of China) during the fourth month of the experiment {2). Al! animals were
weighed and examined for dental fluorosis st the end of the experiment,
after which they were sacrificed; pieces of femora and ulnae were decalcified
and embedded in paraffin and sections were stained with Hemotoxylin-Eosin
{H.E.} for light microscopic examination.

Blochemical Analysis of Blood: Eighteen blood indices were analyzed. The
serum {actic dehydrogenase (LDH), alkaline phosphatase {ALP), glutamic-pyruvic
transaminase {GPT), creatinine, urea nitrogen {BUN), &Iucose, albumin, globulin,
calcium (Ca?"), inorganic phosphate (Pi), potassium (K'), and magnesium (Mg*')
were measured with ILM III fluorescence/light scatter automatic biochemical
analyzer (Instrumentation Laboratory, Inc. of U.S.A,). The activities of the
serumn superoxide dismutase {SOD) and glutathione peroxidase (GSH-px) were
assayed respectively by the methods of Beauchamp et al, and Hafeman (3,4),
The contents of the serum lipid peroxidation (Lpo) and erythrocyte reduced
glutathione [e-GSH} were measured respectively by the methods of Buege
et al, and Ellman {5,6), The hemoglobin (Hb} content was measured. The plasma
cyclic adenosine monophosphate {cAMP) level was assayed by the method
of Tovey et al, (7), and the radioactivity of the plasma sample containing
?H-cAMP was counted with LSC-700 Liquid Scintillation System {Aloka Co.
of Japan).

Statistical Analysis: Groups II end Il were compared with contrals (Group
1. Results of the experiment were eveluated statistically by the Student's
t-test. Meanwhile, the function discriminant of diagnosing mild and severe
chronic fluorosis was set up with Bayes’s method on the computer (8,20},
the formula:

m
Yg = Cog + [ CigXi,

j=
Results

The average increasing rate of rats’ body weight in Groups Il and Il
had declined (Figure 1), Urinary fluoride concentration had increased in all
Group II end III rats (Figure 2). Dental fiuorosis was observed in most Group
I rats, but in only two rats in Group Il {Table 1).

According to light microscopic examination of bones, cortex and trabeculae
were regular in shape snd homogeneously stained (Figure 3) in Group 1. No
significant differences were found in Group H except occasional deposition
of chondroitin sulfate in some areas of the cortex. In Group III, focal
thickening of the periosteum, widening and irregularity of bony trabeculae,
and deposition of chondreitin sulfate around the cortex eand bony trabeculze
were observed; osteoid formation was observed in some areas (Figures 4,
5). Morphometric studies showed increase in the thickness of the cortex and
size of the bony trabeculae but no change in density of osteocytes (Table
2).

Fluoride
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Figure 1 Figure 2
Body Weight of Rats Urinary Fluoride Concentration
14% and 19% lower in Group |l 241 and 3.14 times increase in
and Group Il respectively compared Group Il and Group Il respectively
with Group |. BW = body weight, compared with Group . UF = vrinary
; fluoride,
E:W{gJ UF (ppm)
00 T 10 T
%
300 - /T 51 T ) 7
200, N 7 \
\ / 6 1 \ /
. \ % 4 \ /
x / L \ %
Group Group  Group 2 \ /
| 1] 1 \ /
N 7.
Group Group Group
{ fi i
Table 1
Rates of Dental Fluorosis in Rats
Numbers of Rats with
Group n Dental Fluorosis %
| 13 0 )]
i 13 2 15.39
I 14 1 78,57
Note: n = number of animals
Takble 2
Morphometric Indices of Femora in Rats
Thicknss of Size of Bony Density of
QOsseous Cortex Trabeculae Osteocytes
Group  n _{mm) _ {n/36 check)
X +8.D. X £5.D. X #8.D.
| 7 0.468 +0.047 61.65 $4.65 7.86 +0.88
i 7 0.446 +0.067 62.40 +7.40 8.29 :0.73
115 7 0.535 :0,027%= 71.15 £5,25%* 8.33 +0.51

n = number;
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Figure 3 Figure 4
Bony trabeculas regular in shape Widening and irregularity of bony

in Group |, HE x 66, trabeculae in Group il HE x 66,

Figure 5

Deposition of chondroitin  sulfate
around the cortex in Group lll,
HE x 132.

GSH-px activity and e-0OSH content
had decreased, but Lpo and plasma
cAMP content had increased in Group
II. GSH-px activity and content of
e~GSH, albumin, and Ca®" were lower,
but content of GPT, Lpo, Pi, K7,
and c¢cAMP had all increased in Group
1. Other blood biochemical indices,
such as LDH, ALP, 30D, BUN,
creatinine, glucose, globulin, Hb and
Mg’+, had not changed in Groups II
and Il compared with Group 1 LTable
3). Thus, the GSH-px, K°, Ca?, Pi,
albumin and cAMP were chosen to
set up the function discriminant by
computer. The diagnosis rate in accord-
ance with the actual conditions was
more than ninety percent in our study,

The function discriminant;
Y = -112.53 + 207X, + 6.85X, + 5.30X,; + 880X,, + B.O7X,s - 1.36X1e

Y.

-96,95 + L78X, + T.21Xs + 5.07X;¢ + 8.30X;; + 6.92X;¢ - 0.40X,e
Ys

105,18 + L70X: + 10.21Xg + 381X g + 10.23X,; + 5.05X ¢ + 0.69X,

Y: = normal rat, ‘{2 = mild chrpnic fluorosis, Yy = severe chronic fluorosis; X,
= GSH-px, Xy = K, X;0 = Ca?, Xi; = Pi, X;¢ = albumin and X, = cAMP.

Fluoride
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Table 3

Blood Biochemical Indices in Rats

Unit of Group Group It Group It
index Measure % :5.13.) (E :s.lg.) (;?] :5.18.)
Lpo OPsas/0.5 mL  0.142 10.012  0.159 0.018%* 0.164 £0.023%*
GSH-px U/10 1l 33.84 4,67  28.83 £532* 27.26 :4.50%*
SOD ODseo/100 uL  0.218 £0.026  0.22t £0.022 0.215 £0.019
e-GSH nM/mg Hb 18.24 £4,03 1332 £2.25%% 11,93 £3.54%*
LOH LU/L 160.46 :48,87 180.39 £41.39 170.29 :45.87
ALP lLU./L 9.88 12,13 10.91 $4.05  9.80 :2.08
GPT UL 19.98 +4.99 18,87 £7.39 31,74 15,57+
Mg** mg% 1.69 $0.31 1.83 £0,40 1.82 10.44
K* mEaq/L 4.66 +0.71 4,62 £0.56 6.03 £0.94
ca*’ mg% 11.61 £1.61 11,39 +1,58  0.06 £1.28%
Pi mEa/L 3.86 :0.63 3.84 10.48  4.95 £1,12%
BUN mg% 20,14 $8,23 20,95 $10.25 21,05 9.23
creatinine mg% 0.84 0,53 0.83 :0.54 0.89 20.61
glucose mg% 108,25 $38.18 117.74 126,84 117.49 134,59
Hb g % 14.64 £1.18 14.36 $0.98 1418 $1.17
albumin 9 % 3.47 0.71 3.02 20.58  2.83 :0.39%*
globulin g % 3.18 $£1.08 2.95 +0.42 3.19 +0.82
cAMP pM/50 1L 2,67 £0.96 3.64 21,22 4.67 21,61

n = number; *p < 0,05, **p « 0.01, compared with contro! (Group ij.

Discussion

Rats with severe chronic fluorosis due to drinking water containing 30
ppm fluoride showed a retarded increase in body weight, increased urinary
fluoride, and specific dental and skeletal lesions. Osteosclerosis was prominent
in bones, characterized by thickening of the cortex and periosteum and ir-
regular widening of the bony trabeculae. In addition, deposition of chondroitin
sulfate, evidence of osteoporosis, was alsa found in some areas. The changes
in bone structure were in accordance with Huo's findings {%). In rats adminis-
tered 10 ppm fluoride in drinking water, fluorosis was mild, body weight
increased more slowly, urinary fluoride increased, dental fluorosis was
occasional, but no skeletal fluorosis was observed.

In recent years, studies of blood biochemical changes In response to
chronic fluorosis have shown that the activities of serum LDH, ALP and GPT
were increased, reduced or unchanged (10,11). According to some reports,
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in humans or animals with chronic fluorosis, serum Ca®" and Mg** content
had declined; serum K and BUN had risen; serum Pi had slightly or signifi-
cantly Increased; however, contrary results have also been reported {12-14),
That serum albumin content was reduced in response to excessive fluoride
intake has been widely recorded (15,16), One study showed that increased
fluoride can reduce the hemoglobin content by inhibiting the synthesis of
erythrocyte protoporphyrin (1,13). Some reports suggest that the plasma cAMP
level increased hecause excessive fluoride can activate adenylate cyclase
{17,18). The diversity of experimental results shows the complexity of patho-
genic mechanisms and the wide variety of damage in chronic fluorosis,
Different changes may also be related to the degree of injury in the course
of this disease.

In our experiments, serum GPT activity and serum Pi, K* and cAMP
concentrations increased; serum albumin and Ca®’ decreased; whereas in Group
I, serum LDH, ALP, BUN, creatinine, glucose, globulin, Mg"’ and Hb remained
within the normal range. The manifestations indicated that excessive filuoride
influenced different organs or metabolic processes by varying degrees. The
sensitivity of different organs and their ability to tolerate fiuoride should
also be taken into account. In Group I, all above-mentioned blood biochemical
indices were close to controls except the cAMP level which had increased.
Among the remaining biochemical measurements in blood, serum Lpo had
increased, and serum OGSH-px and e-GSH haéd declined in Groups II and III.
Serum SOD activity was unchanged, it is reasonable to assume that fluoride
promotes Lpo production or decreases elimination of Lpo by depressing anti-
-oxidation of GSH-px and e-GSH. The imbalance between production and
elimination of free radicals can induce a wide range of impairments of the
body in which the higher Lpo level stemming from free radicals plays an
Important role {19). Excessive Lpo may be an important mediating factor
for the pathogenesis of chronic fluorosis.

GSH-px, K*, Ca*’, Pi, albumin and cAMP from eighteen blood biochemical
indices in our study have been chosen to set up a diagnostic function dis-
criminant of mild and severe chronic fluorosis by the computer. It has been
shown that the six indices are more closely related with fluorosis than other
blood biochemical measurements when all psrameters are analyzed simultan-
eously In this experiment.

Conclusion

This study showed that mild and severe chronic fluorosis can be produced
in rats fed water containing different fluoride concentrations, Changes in
blood biochemical indices resulted in obvious differences between mild and
severe chronic fluorosis in animal models. Some biochemical indices in blood
may be chosen to diagnose mild and severe chronic fluorosis.
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SOIL FLUQORINE AS AN INDICATOR OF PROFILE DEVELOPMENT
IN THE YAMUNA ALLUVIAL PLAIN, INDIA

by

A.V. Shanwal*, 1.5, Dahiya and D.]. Dahiya
Hisar, India

SUMMARY: Four soil profiles were exposed, representing
the various aged solls, and samples were collected by horizon.
299 surface samples from various physiographic units were
?ls).o collected to learn the spatial distribution of soil fluorine
Fl

Fluoride in sand and silt fractions decreased in the direc-
tion of older soils, but increased in soi! and clay size f{rac-
tion. F content increased in depth in older soils (P; and
P.), evidently in response to adsorption of F weathered
from minerals in coarser fractions [(sand and silt) of the
epipedon. Hence, F distribution in the profile which closely
followed soil development trends, is well expressed by clay
content ir = 0.89). Multiple regression analysis showed that
clay alone explained 68 percent variation in soil F.

The cumulative frequency plot of F on probability paper
suggested that spatial distribution of F, mainly governed
by soil physiography, is independent of development sequence.

KEY WORDS: Alluvial plain; Fluorine; India; Scil; Yamuna.
Introduction

Fluorine is widely dispersed in nature and fs a common constituent of
most soils and rocks. It is the 13th most abundant element, averaging 650
ppm In the earth crust (1).

The total F of surface soils from different places has been reported
by various workers (2-6), and F varied from 43 to 198 ppm in coarse textured
soils and from 248 to 15,000 ppm in heavy textured soils, Thomas et al. (7)
reported that F content of various clays and clay minerals ranged from 44
ppm (nontronite) to 51,800 ppm ({(herderite). They also observed that clays
formed under hydrothermal conditions are in general relatively high in F con-
tent, provided the hydrothermal waters are high in F content,

From a soil genesis point of view, it is uncertain as to how much of
the original F is retained in deterital sediments during the course of weather-
ing. Studies (8,9) on F distribution in various aged soils show that it closely
follows soll development trends. Hence the wide range of F in soils and its
relationship to profile development need further investigation since ¥ may
be & good indicator of soil development and the origin of sediments.

With such considerations in mind, the present study was undertaken to

® Department of Soil Sclence, H.A.Ll, Hisar 125004, India,
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determine the relationship of F with the profile development in a chrono-

Shanwal, Dahiya and Dahiya

sequence (10} ir the Yamuna alluvial plain, India.

Four scil profiles in order of increasing degree of soil development in
Yamuna aluvial plain {10) were selected for this study (Figure 1), Soil profiles
were studied according to Soil Survey Manual (11) and samples were collected
by horizon. In addition, two hundred and ninety surface samples were collected
to tearn spatial variability of F in various aged soils, the compiete description

Materials and Methods

of which is found elsewhere {10).

Figure 1

tndex Map of Haryana and Location Sites of
Soil Profiles in Yamuna Alluvial Plain, India
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Soil F as Indicator of Profile Development in Yamuna Plain 121

Aijr-dried ground samples of soil profiles were further fractionated into
sand, silt and clay (12}, Samples were fused with NazCO, (I3} and F was
distilled (14) from the melt after acidification. Distilled F was estimated
spectrophotometrically using Zirconium-Erichrome Cyanine R Lake {15}).

Moreover soil samples were analyzed for physio-chemical properties, 0.C.,
pH and elemental composition as outlined in Soil Chemical Analysis {18).
Amorphous iron and allophanes were extracted using CBD and 0.5 M KOH
extractants, respectively (19), Free silica in soil samples was extracted using
5 percent KOH. The mineralogical analysis of oriented clays was done on
a Phillips Diffractometer using Cu-Ka radiations at 30 KV and 20 mA.

Results

Fluorine distribution in different soil fractions (Table 1) and their mean,
variance, standard deviation, and coefficient of variation (Table 2) indicate
that F ranges high in clay size followed by silt and sand. Mean F in soil
and clay size fraction increased from P, {114 and 460 mg/kgl to P, (257
and 707 mg/kg). However, in case of sand fraction, F content decreased from
P; (29 mg/kg) to P, (13 mg/kg) soils. No trend could be observed in silt
fraction. Water soluble F (W.S.F.) increased in the direction of older soils
(12 to 24 mg/kg).

Sand and silt fractions contributed three quarters or more to the total
F in recent soils (P; and P3) and < 40% in older scils. F in soils as well
as in different fractions increased in depth in older soils and showed no depth-
wise trend in recent soils,

The means and coefficient of F variations in different fractions were
compared statistically uwsing the Student’s t-test to find their relationship
with the profile development. Mean values of F in soil, as well as sand and
silt fractions differed significantly between P,P,; P,P.; PP, and PzP,. Simil-
arly the coefficient of variations of F in soil as well as sand and clay differed
significantly among PP, P;Py; PP, and PgP,. However, the means and
coefficients of F variations in silt fractions were not significant.

Teble 3 presents mean, variance and standard deviation of surface soll
F in different soils. Surface soil F ranged from 61 to 637 mg/kg with & mean
of 323 mg/kg. Means and coefficient of F variations in different soils were
also compared statistically using Student’s t-test F in P, differed significantly
from that in Pa, Pa and P.,.

To confirm the above test, F data were likewise treated graphically by
plotting on @& probability paper following the Lapeltier method (18). The In
graph indicates that F is normally distributed but cumulative frequency plot
{Figure 2) shows at least four subtle population breaks {See arrows in Figure
2) which give 5 populations of F. The first population {s 150 mg/kg) occupies
sand dunes and levees in older soils. The second lowest population (150-350
mg/kg) is located in a recent flood plain (P;). The third population (350-500
mg/kg) is found in undulating landscape of Pz and P, The second highest
population {500-600 mg/kg) as well as the highest population (2 600 mg/kg) (P.)
Is concentrated in the south-western part of Sonepat, where soils are poorly
drained, and highly saline sodic {esp, > 15).

Fluoride
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Table 2
Statistical Parameters of F in Various Fractions of Profile.

property - m Variance DL of variation
{mga/kg} s 100 {s/m}

SF, 21.00 29.50 5.43 25.86
SF.Q 29.00 8.67 2.94 10.15
SF, 12.75 14,91 3.86 30,29
SF4 16,40 19,30 4.39 26.79
S,F, 272.40  5362.29 73.23 26.88
5,Fa 280.00 548.66 23.42 8.37
S5,Fa 257.00 1930.67 43.94 17.10
S,F. 317.60 3610.30 60.09 18.92
CF, 460.80 2676.19 51.73 11.23
CF, 488.80 3343.33 57.82 11.85
CF, 774,75 31304.92 176.93 22,84
CF. 707.00 36573.50 191.24 21.05
TF, 114,80 8803.70 93.83 21,73
TF 2 108.50 327.00 18.08 16.67
TF, 128.50 2316.33 44,90 34.94
TF 4 257.40 14453,30 120.22 46,71
WF, 12,00 23.50 4,85 40,40
WF, 13.25 34.90 5.80 44,60
WF 5 22.25 27.60 5.25 23.60
WF , 24.00 36,50 6.04 25.17

SF, F in sand fraction; §,F, F in silt fraction; CF, F in clay frac-
tion; WF, water solubie F in soil and 1-4, profiles P, (Udifluvent), P,
{Ustifluvent), P; (Ustochrept) and P, (Ochraqualf), respectively.

Table 3

Statistical Parameters of F in Surface Soil Samples of Different Terraces

. Standard
Terraces M?na“ Var;nce Deviation
s
P, 196 aes 29.41
Pa 364 13124 114,56
=% 378 1107 105,22
Py as52 8743 136,31
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Figure 2
Cumulative Frequency Plot for F in Yamuna Alluvial Piain, India.
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Soit F was correlated with different soll properties (Table 4), Clay [r
= 0.89*%), silt + clay (0.75%*%), amorphous Fe {r = 62%%) bear significant cor-
relation, whereas allophanes, P, K, mica and molar ratios of Si, Al, Fe, Ca,
Mg, K, and Na are not significantly correlated with soil F. Molar ratios were
evaluated to assess the effect of weathering, P and K to find the origin

of F.

Multiple regression analysis, performed to determine individual soil property
contribution toward variation in soil F, indicated that 94 percent (R? = 0.94)
variation In F was due to these properties, Clay alone explained 68 percent

Flucride
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variation in soil F, whereas silt + clay, amorphous Fe and pH contributed
19, 5 and 2 percent respectively. Multiple regression equation relating per-
centage of clay {X,), silt + clay (Xa), O.C, {X,), amorphous Fe (X.), allophanes
(X5} and soil pH (Xg) to soll F (mg/kg) is:

F = -61.5% + 9,47 X, + 0.89 Xz - .55 X, + 67,23 X4 - 90.27 X5 + 6,84 X¢
Discussion

As stated in the results, F in sand and silt fractions decreased from
P, to P.. The dominance of biotite mica (19) may be responsible for high
F in sand and silt fractions of recnt scils, The release of F as a result of
biotite weathering and its subsequent leaching to sub-surface horizons have
resulted in depletion of F in coarse f{raction of surface horizon in older saoils,
The release of F iz supported by a high amount of W.S.F. in older soils. The
presence of amorphous silica in older soils also supports this view. F in soil
and clay size range in soil F and clay size increased in sub-surface horizons
with soil age due to the fact that the high amount of released F is adsorbed
by clay (20) In sub-surface horizons, The highest adsorption maximum {715
mg/kg) was observed in Ba;gt horizon of P,

The increase in soil F with depth in older soils is explained by leaching
of F with secil colloids as indicated by its strong relationship with clay {r
= 0.89**) where 68 percent variation in soil F is explained by clay alone.
The spatial distribution of F failed to coincide with the development sequence
of soils as indicated by non-significant difference of mean and coefficient
of F variance in various soiis, except P;. Results of the graph plotted on
a probabilty paper likewise indicated that 5 populations of soil F were mainly
based on soil physiography and independent of development sequence.

Conclusion
Findings of the foregoing are as follows:
1. Mica (illite} may be the possible source of seoil F,

2. Sand and silt fractions released a large amount of F in the course of
weathering; subsequently soil colloids in sub-surface horizons of older
soils were leached and adsorbed,

3. F distribution in soil profile closely follows soll development trends which
are especially well expressed by soil colloids,

4. The spatial distribution of F fails to coincide with the development
sequence, but is mainly explained by soil physiography.
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BLOOD SERUM ALKALINE PHOSPHATASE IN RATS
FOLLOWING DEXAMETHASONE AND FLUORIDE SUPPLEMENTATION

by

K.C. Kanwar* and Suman Dhar
Chandigarh, India

SUMMARY: Alkaline phosphatase activity in the blood serum
of rats has been studied following heavy dexamethascne
{a glucocorticoid) administration as well as after fluoride
supplementation.

A significant increase in blood serum atkaline phosphatase
activity has been recorded following fluoride supplementation
which is considered indicative of increased osteoblastic stimu-
latlon as a result of fluoride intake, Dexamethasone, on
the other hand, failed to alter significantly blood serum
alkaline phosphatase activity.

KEY WORDS: Alkaline phosphatase; Blood serum; corticoids; Dexamethasone;
Fluoride supplementation; Osteoblastic and osteoclastic activity;
Osteoporosis.

Introduction

Albright et al. (1), who first reported fluoride (F) supplementation for
management for osteoporosis, were subsequently followed by many workers
who used heavy F supplementation to arrest developing osteoporosis {2), The
efficacy of F in the management of osteoporosis, although accepted, has

been Interpreted differently and is perhaps two pronged:

(i) F supplementation increases bone apatite crystalllnity (3) which renders
bones more resistant to chemical dissolution {4,5), reduces both bone resorption
(6) and osteoclastic activity (7).

{ii) Increased skeletal density, following fluoride ingestion, is likewise
attributed to new bone formation {8) owing to osteoblastic stimulation (9,10)
and because of F substitution {8).

{ii' On the other hand, heavy and prolonged corticoid administration
had been used to produce experimental osteoporosis in many laboratory animals
{11}

(iv) Blood serum levels of alkaline phosphatase have been directly related
to the degree of ostecplastic stimulation and hence provided a fairly good
indication of new bone formation (12-14).

Materials and Methods

To determine blood serum alkaline phosphatase following F supplementa-
tion, 21 rats weight of which ranged between 140-160 g housed in the animal

¢ K.C. Kanwar, Department of Biophysics, Panjab University, Chandigarh-
160014, India,
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house and maintained a1 room temperature prior to being sacrificed, were
provided laboratory feed (Hindustan Lever, Bombay) and water (F content
less than 1.5 ppm) ad libitum unless indicated otherwise. Experimental animals
were segregated into 3 groups (A, B and C} of 7 rats each. Group A, the
controls (untreated), were administered normal {0.9%) saline (0.1 mL each)
subcutaneously, twice a week for 10 weeks, Groups B and C were administered
Decadron (Dexamethasone, sodium phosphate, a Merck Sharpe & Dohme
product} at a rate of 400 ug/0.1 mL/animal subcutaneously twice weekly
for 10 weeks. During Decadron treatment, the rats had free access to tap
water as in Group A. After the Decadron treatment was compieted, Group
C rats were kept on fluoridated water (200 ppm F as NaF in tap water)
for another 6 weeks during which Groups A and B continued to receive tap
water as before.

Alkaline phosphatase activity in biood serum was estimated according
to the Bassey et al, (14} method. The unit of enzyme activity was defined
as UM of p-nitrophenol liberated per 30 minutes at 37°C,

Results
Figure 1

Alkaline  Phosphatase  Activity in
Blood Serum.

Blood serum alkaline phosphatase
activity dropped marginally although
insignificantiy following  Decadron
treatment {Group B). The present

observations, showing marked and

ﬂ]] NORMAL statisticaily significant increase

in the serum alkaline phosphatase

77 in the fluoridated group compared

003 4 4 DECADRON to the Decadron-treated group con-
firms the work of Rich et al. (12}

who related elevated plasma alkaline

phosphatase activity to accelerated
@Dwném bone formation in fluoridated animals.
Similar results were recorded Dby

= e
| :’: Miller and Shupe {15) in cattle and
5 *.% by Deshmukh et al. {16) in rats,
L XD
£ 0021 o'y
E I :Q‘P.: These data indirectly support
R hSd many earlier workers who reported
N B enhanced ostecblastic  activity for
-2 7 which enhanced plasma alkaline
s phosphatase is considered a marker
X parameter in the wake of F supple-
£ mentation (8-10). Insignificant fall
T 0.01- in serum alkaline phosphatase follow-
A ing Decadron treatment compared
s to control animals can be related
to the established failure of corti-
§ coids to create  ostepporosis-like

manifestations in the rat because
of highly efficient gut uptake of
calcium in these animals (17,18).
Urist (19} reported no significant
fluctuations in levels of this enzyme
in osteoporotic patients.
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FLUQRIDES IN BLAST-FURNACE GAS CLEANING SLUDGE
by

Geeta Jallan and G.5. Pandey*
Raipur, India

SUMMARY: The genesis of blast-furnace gas cleaning sludge
is described. The major components of the sludge matter
were determined by conventional methods. The fluoride con
tent was determined spectrophotometrically.

KEY WORDS: Blast-furnace gas cleaning sludge; Insolubte fluoride; Spectro-
photometry,

Introduction

The use of blast-furnace gas as a fuel is based on its high calorific value
of 900 kcal/m® However, along with blast-furnace gas, a substantial gquantity
of dust Is discharged which reduces the heat content of the fuel gas. This
leads to accummulation of dust and wear of the equipment utilizing the gas.
The dust consists mainly of coke, iron ore, iron oxide fumes and lime. The
dust content {about 1000 grains/100 ft®) is not a problem as large heavy
particles separate rapidly. The major difficulty is the removal of fine dust
<5 u In size (1). Blast-furnace gas is used for heating coke ovens and water
tube boilers, and for these purposes the dJust content must be reduced to
0.5 grains/100 ft®, The cleaning of the blast-furnace gas is done in three
stages: coarse, semi-fine and fine cleaning. The coarse cleaning is done in
the dust catchers and cyclones by the dry method The gas is then taken
to the lower end of a gas scrubber, where it comes in contact with water
sprayed from the top of the scrubber. The larger dust particles are deposited
at the bottom, and the gas with smaller particles slowly moves up. The fine
particles are led into an electrostatic precipitator where most of them are
separated from the furnace gas. Effluents from the gas scrubber and electro-
static precipitator are allowed to settle in a settiing tank resuiting in the
formation of a sludge at the bottom of the tank (2). A considerable supply
of water is necessary for the blast-furnace gas cleaning at a plant, the average
requirements is about 46 gal/1000 ft® (1}. A blast-furnace plant making 1000
tons of iron per day yields 4.2 x 10° ft®%hr of blast furnace gas, and requires
a minimum of about 125000 gal/hr of water in the cleaning operation of
the gas (1}. The effluent is usually clarified and recirculated. The sludge
is often returned to the sintering plant for reuse (3).

The sludge of the blast-furnace gas cleaning plant has been examined
here for its fluoride content.

Material and Methods

Sample Collection: Three samples (1 kg each) of the blast-furnace gas cleaning

sludge were collected at different locations from the sludge deposit of a
gas cleaning plant of a steel industry.

® Department of Chemistry, Ravishankar University, Raipur, India.
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Determination of Major Components of the Sludge; The major components
of the samples were determined by chemical analysls following the recom-
mended procedures {4), and the average values (In percent) were found to
be as follows: Loss on Ignition, 1[4.57%; SiOa, 62.77%; Fea0,, 3.0%; AlyOa,
0.70%; CaOJ 4.76%; MgO, 1.7%; Sulphide, 0,99%; Sulphate, 4.49%; Chloride,
0.40%; NH, , 0.31%; NazO, 0.42%; K20, 0.90%.

Fluoride Determination: 1 g finely ground and oven dried sample of the sludge
matter was taken in a platinum crucible and fused with 5 g mixture of equal
parts of sodium and potassium carbonates. After cooling, the fused matter
was dissolved in about 100 mL of distilled water and was filtered. About
4 g ammonium carbonate was added to the filtrate and then heated on a
water bath for |5 minutes to precipitate silica and aluminum, and then
filtered. The filtrate was again evaporated to one fourth of its volume, and
was filtered again. Thereafter, it was neutralized to phenolphthalein with
sulphuric acid solution (1:3), and heated to drive off carbon dioxide, It was
then dlluted to 100 mL, and aliquots of it were used for the spectrophoto-
metric determination by the zirconyl-alizarin reagent (5,6}

Results

The average concentration of fluoride (of insoluble nature) in the blast-
furnace gas cleaning sludge was found to be 2.52%., No soluble fluoride was
found to be associated with the sludge matter,

Discussion

The blast-furnace gas cleaning is done on a masslve scale in association
with steel manufacture which is a heavy industry known all over the world.
The blast-furnace gas cleaning sludge is thus discharged on a sizable scale.
The presence of significant amounts of fluoride In the waste requires this
to be taken into consideration during the handling, disposal or reuse of this
waste matter.
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DOES FLUORIDATION OF DOMESTIC WATER SUPPLIES
REDUCE FRACTURE RATES IN THE ELDERLY?

by

Mel Jones
Chester, England, UK

SUMMARY: No clear evidence exists to support the hypothesis
that water fluoridation reduces osteoporotic fraciure rates
in the elderly.

KEY WORDS: Fluoridation; Fracture rates; Osteoporosis.

Fluoride ions are bone seekers {l1), and this effect is cumulative throughout
life (2). Imterest in the bioclogical aspects of fluoride arose in 1932 when
industrial fluorosis was reported in cryolite workers (3) and shortly thereafter
when endemic skeletal fluorosis was reported from villages in southern India
{4). Apparently, fluoride is the only non-hormonal agent known to stimulate
new bone formation (5), It has been used in treatment of osteoporosis since
Jowsey et al. {6) demonstrated its positive effect on bone mass. Currently,
a daily dose of approximately 20 mg of elemental fluoride is recommended
although there are uncertainties about the optimum dose and duration of
treatment (7).

Some water supplies are fluoridated at | ppm, resulting in a daily total
fluoride intake of about 2 to 5 mg. Whether this amount of fluoride is
sufficient to prevent osteoporosis in later life is questioned. If it is there
might be less fractures of upper femur, vertebrae and distal forearm in the
elderly, The incidence of the former coatinues to rise (8); it is reaching
epidemic proportions (S}, the financial implications of which in an aging society
is obvious.

Radiological evidence of osteoporosis which has been reported by Lecne
and co-workers (10,11} is more prevalent in southwest U.S, areas where flucride
naturally in water supplies ranges from 0.04-0.4 ppm which is low when
compared to an ares with 8 ppm. A similar trend was detected in England
when a low-fluoride area containing 0.2 ppm was compared to a fluoridated
one at I ppm {(12). Bone density (13-15}, cancellous bone strength (16), and
bone fluoride content (16-20) have also been found to be higher in areas where
the water fluoride content ranges between | and 1.9 ppm compared to areas
where fluoride levels are 0.3 ppm or less,

Is this circumstantial evidence of any clinical significance and does the
fluoridation of drinking water have an effect on preventing osteoporotic
fractures? Five studies found no difference in hip {21-25), wrist and vertebral
(22) fracture rates in fluoridated areas compared to areas with low water
fluoride., Fluoridated water contained 0.7-1.5 ppm and low fluoride water
0.3 or less with the exception of one study which failed to mention fluoride
levels (25). Sowers et et al (26) similarly concluded that fluoridation at 4
ppm was not associated with greater bone mass and fewer fractures. However
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this study compared an area where the water fluoride level was 4 ppm with
two areas where water fluoride levels were already relatively high at 1 ppm,
Bernstein et al, (27} reported a reduction in vertebral osteoporosis and fracture
rates in females from areas where natural fluoride levels in water supplies
were high (4-5.8 ppm) compared with low water fluoride areas (0.15-0.3 ppml.
This study may be biased because elderly males had a higher incidence of
vertebral collapse than females (28) and these findings cannot be extrapolated
to fluoridation at approximately | ppm. In another controversial study, fluorida-
tion significantly {p < 0.001) reduced hip fractures in men over 50 and women
over 60 years of age in a fluoridated area (1 ppm) when compared to a
low-fluoride area (0-0.1 ppm) between 1967-78 (29). Hip fracture rates, how-
ever, were similar in both men and women in the low-fluoride areas which
suggests bias (30). These results have been widely used as an argument for
fluoridation by its supporters (31-33), On the other hand, studles by Arnala
{19,24,30 found no difference in fracture rates in these same areas over
a similar period (1972-81). Simonen and Laitinen’s data (29) were obtained
from sometimes erroneous {34} hospital discharge data whereas Arnala's data
came directly from hospital case reports. Furthermore, Simonen and Laitinen
ignored all cases coded under sequelae of hip fractures. As the mortality
from hip fractures is high, this could represent a significant omission.

In view of the foregoing no unequivocal evidence exists to support the
hypothesis that fluoridation of domestic water supplies reduces osteoporotic
fractures in the elderly, This does not, however, mean that fluoridation has
no effect on fracture rates in the elderly inasmuch as previous studies which
arrived at this conclusion leave much to be desired. The study by Goggin
et al. (21) was based on only 5 years of fluoridation. Korns (22) who studied
the effect after 22 years of fluoridation admitted that the study was
inadequate, that It was merely a preliminary work, and stressed the need
for further data. Madans et al. used hospital records of patients who sustained
hip fractures in 388 counties; however actual exposure to fluoride in water
was not accurately knowm.

Conclusion

Fluoridation remains highly controversial. There is therefore a pressing
need to conduct well-planned epidemlological research to determine [ts long
term effect on osteoporosis in the eiderly.
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THE MOLECULAR BASIS OF DENTAL FLUOROSIS
by

G. Embery*®
Cardiff, Wales, UK

SUMMARY: Due to a marked affinity between fluoride and
hydroxyapatite, {luoride is stored in hard tissues of the body.
Initially, fluoride exchanges with one of the lons or polarised
molecules present in the hydration shell which is considered
to surround ions in the crystal lattice. Next the fluoride
exchanges with an ion or group at the surface of the apatite
crystal. The ionic exchange occurs between fluoride ions
and hydroxide or bicarbonate ions and also with fluoride
ions already present in the crystal. Finally, ions present
in the crystal surface may migrate slowly into vacant spaces
in the crystal interior during remineralisation.

KEY WORDS: Dental fluorosis; Mechanism of fluorosis; Mineralization; Organic
phase.

Introduction

The presence of fluoride in water and food is almost universal, and there-
fore its intake in the diet virtually inevitable, The quantity of fluoride ab-
sorbed is usually more closely related to drinking water than to diet. A linear
relationship has been reported between the fluoride concentration in drinking
water and the fluoride concentration in bone (1. When a fluoride compound
is dissolved in water, the fluorine exists largely as the fluoride ion, F . How-
ever, depending on ionic concentration and pH, the fluoride is also present
in solution as HF; and undissoclated HF. Decrease in the pH decreases the
proportion of F while the proportion of HF; and undissociated HF increases.

Discussion

Incorporation of fluoride has been shown to alter slightly the chemical
composition of tooth and bone mineral. The carbonate and ciirate contents
decrease slightly, whereas the magnesium level increases. The calcium:phosphate
ratio, however, remains essentially unchanged.

The extent of fluoride uptake by hard tissues is dependent upon the
amounts ingested and absorbed, the duration of exposure and the type, region,
and metabolic activity of the tissue concerned, Consequently, there is a great
disparity in fluoride levels both between individuals and between types of
mineralised structures. Even within tissues which appear structurally homo-
geneous, concentrations may vary markediy over distances of a8 few microns.

Fluoride is taken up most rapidly into the tooth during the phases of
growth and development. In the early stages of amelogenesis and dentino-
genesis, a small amount of calcium interferes little with fluoride transport;

® Department of Basic Dental Science, The Dental School, University of
Wales, College of Medicine, Heath Park, Cardif CF4 4XY, United Kingdom
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the overall systemic uptake of fluoride into enamel and dentine is therefore
maximal during periods of formation and calcification.

Ename! has perhaps a seemingly low average concentration of fluoride;
in particular, the levels in the interior of the tissue are low. When enamel
has attained a minimal degree of calcification the increasing difficulty of
ionic penetration produces a concentration gradient from the surface inwards,
After the tooth is fully formed fluoride is incorporated chiefly irn the outer
regions of the enamel acquired from fluoride present in the oral fluids and
from fluoride-containing dentifrices (2).

In dentine the concentration of fluoride iIs 2-4 times higher than in
enamel. [n common with enamel, dentine fluoride is not homogeneously distri-
buted throughout the tissue. This difference is due to the impermeability
of the tissue and also the chemical trapping of the element by ionlc exchange
at the pulpal surface. The highest concentration occurs adjacent to the odonto-
blast layer where the systemic blood supply is maximal; the level then falls
from the pulpal border to the amelodentinal junction.

Within Western Countries use of dentifrices containing fluoride is now
widespread. Although the caries-reducing effect of the fluoride has been widely
reported, its mode of action is still not understood. There appear to be three
main mechanisms which act probably in combination to inhibit dental caries,
Firstly, the incorporation of fluoride into the enamel crystals in the form
of fluoroapatite reduces their solubility during acid attack; secondly, fluoride
promotes remineralisation of early enamel lesions; and, thirdly, the presence
of fluoride inhibits acid production by the plagque bacteria.

Nevertheless, it is widely recognized that excess fluoride has the potential
to affect the body systems adversely {3). Fluorosis was first reported from
India as early as 1937, but it is only now that the environmenta! and biochemi-
cal effects of fluoride are beginning to be appreciated, due mainly to modern
analytical techniques for investigating the metabolism of skeletal rtissues,
Nevertheless, studies are now beginning to emerge which indicate that flucride
exerts a major influence on the metabolism of the organic components of
enamel and dentine. Fluoride can inhibit the synthesis of proteins by amelo-
biasts in developing enamel. It also appears that fluoride is able to inhibit
the proteases involved in the transitional phase of protein mineral interactions
during enamel development.

The most detailed studies, however, have centered around the influence
of fluoride in vivo and in_ vitro on the metabolism of the organic matrices
of dentine and hone, particularly the ground-substance components. Kennedy
and Kennedy (4) have shown radic-autographically that a single acute dose
of sodium fluoride inhibits the incorporation of radioactive sulphate into
dentinal acidic mucopolysaccharides. Walton and Eisenmann (5) suggested that
the organic matrix of rat incisor dentine undergoes extensive alteration during
fluorosis. The main sulphated components present in ground substance are
glycosaminoglycans, which are high molecular weight anionic mucopoly-
saccharides that are linked to a specific protein to form protecglycans, The
proteoglycans in turn interact with collagen to form the basis of the organic
matrix of all mineralised tissues. It is in this medium that calcification occurs
and clearly any disturbance of metabolism of the ground-substance components
would presume to have a major influence on mineralisatton.
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The combined studies of Embery and his co-workers at the University
of Liverpool Dental School and at the Cardiff Dental School, University of
Wales College of Medicine, together with those of Susheela and her colleagues
at the AN India Institute of Medical Sciences, New Dethi, point to a number
of specific structural changes in the organic matrix of mineralized tissues
which result from fluoride administration. The primary sulphated glycosamino-
glycan which is present in maost mineralised tissues is chondroitin 4 sulphate.
It is notable, however, that in fluorotic tissue there s a increase in the
sulphated glycosaminoglycan isomer dermatan sulphate (6,7). The importance
of this observation is that dermatan sulphate is found in areas of bone which
have unmineralised loci. It is also notable that dermatan sulphate is the
primary glycosaminoglycan present in skin and in many soft tissues. It is
therefore reasonable to expect that the presence of dermatan sulphate is
linked very closely with the lack of ability of a particular tissue to undergo
mineralisation.

Any derangement in ground-substance metabolism would therefore be
of great importance during the impairment of mineralisation in dental fluorosis.
The work of Embery and Smalley (8} has also shown that the glycosamino-
glycans and the proteoglycans present in the developing rat incisor undergo
a reduction in molecular size and charge in the fluorotic state. Additionally,
fluoride is also known to inhibit the incorporation of radiosulphate irto
chondroitin-4-sulphate by isolated odontoblasts.

The influence of fluoride on connective tissue metabolism in the tooth
is also not restricted to changes in the ground substance, since Susheela and
her co-workers have observed that the collagen structure is also altered during
fluorosis, For example, during fluoride ingestion there is a reduction in collagen
content and a reduction in uptake of proline and iysine into mature collagen.
Fluoride also reduces the rate of hydroxylation of protine and lysine in bone
collagen, and there is evidence concerning a reduction in the collagen cross-link
precursors. Additionally, the work by Embery’s group has shown that protein
conponents appear in fluorotic wurine which are not present in the norma!l
state and may be evidence of prognostic indicators of ensuing fluorosis.

Conclusion

It appears that fluoride affects the skeleton and the mineralised tissues
of the body in a very marked way, not only the inorganic phase of mineralised
tissues, but also the organic phase which is altered quite dramatically in
the presence of fluoride. The ground-substance components and the fibrous
proteins of mineralised tissue undergo a marked alteration in structure and
metabolism during fluorosls., The combined studies indicate that new compounds
appear in the presence of fluoride which are normally detected in skin and
other soft tissues where mineralisation does not occur.

In spite of research carried out in the past vears, neither a reliable prog-
nostic test for early detection of fluorosis nor a treatment for the disease
is currently available. Tests for early detection of fluorosis and therapeutic
measures are likely to emerge when the nature of fluoride action on calcified
and non-calcified tissves is understood in precise scientific terms. Although
a great many people who are exposed to fluoride become fluorotic, not all
of them become fluorotic to the same extent, in which case there could
be some inhibitory factor which is peculiar to the latter individuals. Indentifi-
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cation and characterization of such factors may be of immense value in future
preventive measures.

In Western nations we may be causing our own problems in relation to
fluoride through dietary constituents such as tea, through use of fluoride-
containing dentifrices, and from the increasing use of fluoride tablets and
gel treatment in young people. In women showing indications of osteoporosis,
the administration of fluoride is one of the preventive measures used to
strengthen the inorganic phase of bone, Thus we may be cansing a small-scale
problem In certaln individuals in relation to the effects of fluoride on skeletal
tissues even in modern countries like our own.
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THE EFFECT OF GEOCHEMICAL FACTORS ON THE FREVALENCE
OF DENTAL DISEASES FOR PREHISTORIC INHIBITANTS
OF THE STATE OF MISSOURI

by

Charles F. Hildebolt, Stephen Molnar,
Memory Elvin-Lewis and [effrey K. McKee
St. Louis, Missouri, USA

{Abstracted from Am, ]. of Physical Anthropology, 75:1-14, 1988}

The objective of this study was to determine whether the prevalences
of periodontal diseases, corronal caries, and root caries of prehistoric inhabi-
tants of Missouri varied among various geochemical reglons of the state,
Burial sites were located in different geochemical regions, and data on dental
caries and alveolar bone loss were collected from 179 of the best-preserved
skeletal remains of the Late Woodland {A.D, 400-900) and Mississippian (A.D.
9001700} periods. Significant differences in caries and alveclar bone loss
were found between several regions. Since fluoride concentration in surface
waters in these regions did not differ significantly, differences in prevalences
of dental diseases may be due to varistions in geochemical and dietary factors
other than fluoride,

KEY WORDS: Carbohydrates; Caries; Epidemiology; Fluoride; Periodontal
disease; Trace elements.
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A

CARIES PREVALENCES AMONG GEOCHEMICAL REGIONS OF MISSOUR!
by

C.F. Hildebolt, M. Elvin-Lewis, 5. Molnar
J.K. McKee, M.D. Perkins and K.L. Young
St. Louis, Missouri, USA

(Abstracted from Am. ]. Physical Anthropology, 78:79-92, 1989)

During 1983-1984 the Missouri Bureau of Dental Health conducted a large-
scale caries survey of life-long resident second- and sixth-grade children in
rural communities in various geochemically defined regions of Missouri. Al-
though caries prevalences varied significantly between certain regions, there
were no significant differences overall between children drinking fluoridated
water {mostly 0.8-1.2 ppm) and nonflucridated {below 0.8 ppm} water,

Among the 3,388 sixth graders examined, the ntean caries score {average
mumber of decayed and filled teeth plus the number of missing permanent
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teeth per child) was 1.93 in the fluoridated (natural or artificial) areas and
1.98 in the nonfluoridated areas. The average regional percentage of these
children with caries {or fillings) was virtually identical: 6§2.1% in the fluoridated
areas and 62.5% in the nonfluoridated areas, The same overall simlilarity in
the percentages of children with caries was also observed among the 3,431
second graders: 65.1% in the fluoridated areps and 65.2% in the nonfilucridated
areas,

COverall, among the 1,806 sixth graders in the fluoridated areas, 1,206
of them, or 66.78%, had caries {or fillings). Among the 1,582 sixth graders
in the nonfluoridated areas, 1,016 of them, or 64.22%, had caries {or fillings),
A similar pattern was also observed for the second graders: 1,305 out of
1,883, or 69.30%, had csarles in the fluoridated areas, and 1,041 out of 1,548,
or 67.25%, had caries in the nonfluoridated areas,

Within the seven geochemical regions for which the requisite data were
recorded, the distribution of higher and lower caries scores and proportions
of children with caries was about equally divided between the ({luoridated
and nonfluoridated groups, and, in some cases, the figures were essentially
identical.

Also compared with the regional differences were caries prevalences
among earlier (A.D. 400-1700) (nhabitants (from skeletal remains; cf. C.F.
Hildebolt et al.: Am. ]J. Phys. Anthropol, 75:1-14, 1988). Where the same
surface waters are still used for drinking, an.overall concordance was found
between regional, coronal caries patterns of the earlier and contemporary
populations. — AWB,

KEY WORDS: Epidemiology; Fluoride; Geochemical factors; Trace elements;
Water fluoridation.

REPRINTS: C.F. Hildebolt, Department of Radiology, Mallinckrodt Institute
of Radiclogy, St. Louis Missouri 63110, USA
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CIRCULATING LEVELS OF SIALIC ACID AND GLYCOSAMINOGLYCANS:
A DIAGNOSTIC TEST FOR ANKYLOSING SPONDYLITIS

by

A.K. Susheela*, Taposh K. Das, Jasvir S, Khurana,
A, Jayaswal, and P.K. Dave
New Delhi, India

{Abstracted from Amnals of the Rheumatic Diseases, 47:833-837, 1988)

Circulating levels of sialic acid (N-acetylneuraminic acid) and glycosamino-
glycans {GAGs) were measured in 69 patients with spinal! disorders of ortho-
pedic interest. Osteoporosis and osteoarthrosis showed a decrease in serum
sialic acid {SA) levels, but the mean SA/GAG ratic demonstrated no change
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from control values. ldiopathic backache showed no difference in any of the
parameters studied compared with control values. Aijthough ankylosing spondy-
litis and osteofluorosis were remarkably similar in clinical and radiological
features, mean ratio between the two conditions differed with statistical
significance from controls suggesting that the SA/GAG ratio can be used
as a diagnostic test in ankylosing spondylitis.

In a control group of eight men and two women aged 23-55 years [mean
{5.D.) 32.9 years {10}], serum sislic acid concentrations ranged from 648.0
to 812.7 mg/L [mean (S.D.} 722.2 (67.1)] and their GAG concentrations from
165.0 to 225.0 mg/L [mean [S.D.) 194.6 (18.4])]. The ratio SA/GAG ranged
from 3.0 to 3.97 [mean (5.D.) 3.73 (0.42)].

In seventeen patients with ankyiosing spondylitis (16 male, one female)
ranging in age from 16 to 50 years [mean (S.D.) 31 (8.2}] the sialic acid con-
centration in serum increased {p <« 0.01); whereas GAG content did not differ
significantly from controls, SA/GAG ratio increased significantly {p <« 0.01).

In twenty osteoporosis patients (19 female, one male) aged from 32 to
70 years [mean {S.D.} 53 (11.9)]), serum sialic acid concentration showed a
significant decrease (p < 0.001), but the GAG concentration and the SA/GAG
ratio did not differ significantly from controls.

Sixteen patients had osteoarthrosis (four male, 12 female) who were in-
cluded in this group, aged from 40-60 years [mean (5D.) 50.0 (6.0}, Decrease
in serum sialic acid concentration was significant {p <« 0.001). The slight
decrease in GAG concentration was not statistically significant and the ratio
of SA to GAG remained unaltered

Ten patients with ideopathic backache (eight male, two female) were
18 to 40 years old [mean {S.D.) 31.5 (8.2)]; sialic acid and GAG concentrations
in serum did not differ significantly; the SA/GAG ratio was also unchanged
compared with controls.

In six patients with osteoflucrosis (four msle, two female) aged 19 to
60 years [mean (S.D.) 37.3 {15}] sialic acid content in serum decreased signifi-
cantly {p < 0.001) whereas the GAG concentration increased slightly. The
increase in GAG concentration was not statistically significant. The decrease
in SA to GAG ratio was highly significant {p < 0.001) compared with controls.

KEY WORDS: Ankylosing spondylitis; Glycosaminoglycans; ldiopathic backache;
Osteoarthrosis; Osteofluorosis; Osteoporosis; Sialic acid.

REPRINTS: Dr. A.K. Susheela, Fluoride and Fluorosis Research Laboratories,

Department of Anatomy, All India Institute of Medical Sciences,
New Delhi-110 028, India.
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FLUQOROSIS — EARLY WARNING SIGNS AND DIAGNOQSTIC TEST
by

A.K. Shusheela
New Delhi, India

{Abstracted from the Bulletin of Nutrition Foundation of India,
Vol, 10, April, 1939)

Since early 1%30, when dentai fluorosis was first detected in India, it
has been considered a disease affecting exclusively teeth and bones. Regarding
skeletal fluorosis, radicgraphs only reveal late characteristics of the disease
namely interosseous membrane calcification, enhanced bone density and bone
mass. A blood test for differentiation of fluoride toxicity from other bone
disorders is now available.

Early warning signs of fluoride intoxication in subjects residing in endemic
areas are nausea, loss of appetite, gas formation and nagging pain in the
stcomach, chronic diarrhea, chronic constipation, persistent headache, The
gastro-intestinal system is one of the body systems most sensitive to adverse
effects of fluoride. An individual may manifest one or a few of the above
complaints, Case histories are now available which establish the correlation
of fluoride toxicity with gastro-intestinal problems, Unusual fatigue, loss of
muscle power, weakness and pain, excessive thirst and frequent urination,
depression, tingling sensation in fingers and toes constitute additional early
complaints related to the neuromuscular system.

Teeth, although not discolored, tend to fall out; an individual may become
edendulous at an early age or have allergic manifestations which, although
nonspecific In subjects living in fluorosis-endemic areas, should arouse suspi-
cion. Prompt intervention in response to these early warning signs {i.e. changing
to safe drinking water) has provided considerable relief in these cases within
a short span of time. Biochemical abnormalities in two important matrix
constituents, namely sialic acid {SA) and glycosaminoglycans {GAG) constitute
a diagnostic test for fluorosis. Circulatory levels of SA and GAG (designated
as SA/GAG test), are reduced to almost 30 percent of normal in fluoride
toxicity and [luorosis.

The test is useful in distinguishing fluoresis from ankylosing spondylitis,
a similar clinical condition. Unlike in fluorosis in which SA/GAG values are
depressed, in ankylosing spondylitis they are significantly elevated. They are
not significantly changed in arthritis, osteoporosis and spondylosis.

To avoid the misdiagnosis of fluorosis and ankylosing spondylitis this blood
test should be routine in hospttal laboratories in endemic fluorosis areas.

KEY WORDS: Diagnosis; Early signs; Fluorosis; Glycosaminoglycans; India;
QOsteoporosis; Sialic acid; Symptoms.

REPRINTS: A.K. Susheela, All India Institute of Med. Sciences, Dept. of
Anatomy, New Delhi, 110029 India.
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FEFFECT OF FLUORIDATED SUCROSE ON RAT CARIES
by

S.A. Mundorff, D Glowinsky, C.]J. Griffin
].H. Stein and I.M. Gwinner
Rochester, New York, USA

(Abstracted from Caries Res,, 22:232-236, 1988)

The present study was designed to test the effect of frequent pulses
of low fluoride levels on rat caries when supplied in a standarized cariogenic
rat diet containing 67% sucrose (MIT-200). The test diets were variants of
Dier MIT-200 in which the sucrose component had been fluoridated with NaF
solution resulting in total concentration of ¢ {comrol), 2, 3, 5, 10, or 20
ppm fluoride in the final diets. Rats received one of the test lots 17 times
daily in a programmed feeding machine beginning at age 22 days, and were
inoculated with Streptococcus mutans at age 23, 24, and 25 days, After 5
weeks, the rats were sacrificed and their mandibular molars scored for number
and severity of sulcal buccolingual and proximal caries. Frequent daily pulses
of as littie as 2 ppm fluoride in dietary sucrose were effective in significantly
{(p < 0.01) reducing buccolingual rat caries,

KEY WORDS: Cariogenic diets; Fluoride pulses; Rat caries; Test diets.

REPRINTS: Sheila A. Mundorff, Department of Oral Biology, Eastman
Dental Center, 625 Elmwood Ave., Rochester, NY 14620, USA,
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EFFECT OF SUBACUTE DOSAGE OF FLUORIDE ON MALE MICE
by

K.S. Pillai*, A.T. Mathai and P.B. Deshmukh
Valvada, Gujarat, India

{Abstracted from Toxicology Letters, 44:21-25, 1938}

In mice to which a sublethal concentration (one-tenth LDsg) of fluoride (F}
(5.2 mg F/kg body weight) was administered daily for 35 days, both body
weight galn as well as food and water consumption decreased. Moreover red
blood cell counts decreased significantly whereas white blood cell counts
increased Albumin, total protein, cholesterol, glucose and alkaline phosphatase
activity in serum declined.

Body weight of control mice increased steadily until day 22, In mice
administered fluoride weight gain failed to change considerabiy until day 19,
afrer which body weight declined. A true comparison of body weight of
fluoride-administered mice with that of control animals was low at day I.
However, on day 19 body weight of control animals reached that of fluoride-
administered mice., No statistically significant relationship was seen between
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the weight of the animal and food and water consumption in fluoride-
administered mice. However, in control animals the relationshlp was signifi-
cant, In fluoride-administered mice, on the other hand, blood cell counts [at
the end of 35 days) showed a significant decrease in RBC (p < 0.05) and
an increase in WBC (p < 0.05). In these mice alsp, decrease in lymphocytes
(p < 0.05) and hemoglobin level {p < 0.05) and increase in monocytes, basophils
and eosinophils {p < 0.05) was significant. Albumin, total protein, cholesterol,
glucose, and alkaline phosphatase in serum of fluoride-administered mice (p
< 0.05) also decreased significantly. Kidneys of fluoride-administered mice
accumulated 3.5 times more fluoride then the control animals: brain, intestine
and Hlver eaccumulated 2 times and stomach 1.5 times more fluoride than
controls.

KEY WORDS: Blood cell; Fluoride; Fluoride accumulation; Mice; Serum chem-
Istry; Soft Tissue. _

REPRINTS: K.S. Plllai, Jal Research Foundatlon, N.H. Na, 8, P.O. Valvada,
Ta. Umbergaon, Dist. Bulsar, Gujarat 396108, India.
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FLUORIDE REDEPOSITION AND RETENTION
DURING BONE TURNOQYER IN LACTATING RATS

by

J. Nopakun, M.K. Guo, H.H. Messer and R.H. Ophaug
Minneapolls, Minnesota, USA

{Abstracted from J. Dent. Rea., 67:1213-1216, 1988)

The ability of adult skeleton to retain fluoride {F) during calcium stress
was assessed in lactating rats that received 50 ppm F in water from weaning
to 11 weeks of age after which they recelved a low-F Intake and were mated.
At delivery, nine dams were killed as a baseline group: 20 dams were fed
a low-F diet plus distilled water during lactation. Half of the rats were sub-
jected to additional stress namely a low-Ca intake to stimulate bone resorp-
tion. F loss was determined during lactation. Bone turnover was measured
by loss of previously incorporated tritiated tetracycline (3H-TC); changes
in bone Ca and F contents were compared with changes in 3H-TC content.
The extent of bone resorption ranged from 16,5% in the humerus of the
adequate-Ca group to 77.1% in vertebrae of Ca-deficient dams, Loss of bone
F was greatest in animals with greatest loss of JH-TC. Once F was resorbed
from bone, only a relatively small portion was redeposited (0-31.4%). The
low extent of F redeposition appears to be related to a low Ca deposition
in lactating rats.

KEY WORDS: Bone resorption; Calcium deposition; Fluoride retention; Lacta-
ting rats.

REPRINTS: Dept. of Oral Biology and Program in Blochemistry, School
of Dentistry, University of Minnesota, Minneapolis, MN 55455,
USA,
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MEASURING LENGTH OF EXPOSURE TO FLUORIDATED WATER
by

David Grembowski
Seattle, Washington

{Abstracted from Community Dent. Oral Epidemiol. 16:131-134, 1988}

Previous studies have measured subjects’ exposure to fluoridated water
in two ways, namely the number of years exposure to fluoridation and a
dummy variable indicating the fluoridation status of the subjects’ present
community. The former assumes that fluoride concentrations of water supplies
are constant across the years, the latter assumes that subjects have never
changed their residence. A newly developed measure of lifetime fluoridation
exposure (LFE), which contains residence history and fluoride levels, may
reduce these sources of error.

The number of years measure and lifetime fluoridation exposure {LFE)
both seem to be valid measures of fluoridation exposure. LFE also appears
to be fairly insensitive to measurement error due to inaccurate recall of
residence histories. Measuring fluoridation exposure with a dummy variable
is not recommended.

KEY WORDS: Fluoridation; Preventive dentistry; Residence history.

REPRINTS: Department of Dental Health Sciences, 5$M-35, University of
Washington, Seattle, Washington 98195, USA.
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FLUCQRIDE THERAPY IN OSTEOPOROSIS:
ACUTE EFFECTS ON PARATHYROID AND MINERAL HOMOEOQOSTASIS

by

T.C. Stamp*, M.V, Jenkins, N. Lovereridge, P.W. Saphier,
M. Katekity and S.E, MacArthur
Strathmore, United Kingdom

(Abstracted from Clin. Sci., 75:143-146, 1988)

Acute metabolic effects of sodium fluoride therapy were studied in 41
osteoporotic patients who received large calcium supplements (33 of whom
underwent simultaneous metabolic balance studies), Mean serum calcium fell
transiently within 24-48 h by 0.03 :0.07 (S.D.) mmol/L (p « 0.001). In a sub-
group, ionized calcium fell and biologically active parathyroid hormone
{bio-PTH} rose more than fivefold {p < 0.01). Urine calcium rose after an
insignificant f{all, Significantly positive pretreatment calcium and phosphorus
balances failed to change overall during the first 8§ days of treatment. How-
ever, when balances in two groups analyzed relative to serum changes in
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patients whose serum levels changed least — sodium fluoride increased fecal
calcium {p « 0.025) and phosphorus {p < 0.01} and reduced calcium balance
(p < 001k a mean balance difference between the two groups of 2.1 mmol
daity {p < 0.001) occurred. Very small changes In serum levels therefore
indicate marked metabolic responses: sodium fluoride which stimulates bio-PTH
actlvity must also enhance mineral uptake from circulation into tissue(s).
By separate and opposing action(s), it inhibits intestinal calcium and phosphorus
absorption, predominantly in those whose serum levels remain stable. These
effects may be relevant to long-term therapeutic results.

KEY WORDS: Calclum absorption; Fluoride therapy; Mineral homeostasis;
Phosphorus balance; Osteoporosis; Parathyroid hormone.

REPRINTS: Dr. Trevoer C, Stamp, Royal National Orthopoedic Hospital,
Stanmore, Middlesed, United Kingdom HA7 4LP,
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THE MACROSCOPIC AND SCANNING ELECTRON-MICROSCOPIC
APPEARANCE AND MICROHARDNESS OF THE ENAMEL,
AND THE RELATED HISTOLOGICAL CHANGES IN THE ENAMEL ORGAN
OF ERUPTING SHEEP INCISORS RESULTING FROM
A PROLONGED LOW DAILY DOSE OF FLUORIDE

by

Grace Suckling, D.C. Thurley and D.G.A, Nelson
Wellington, New Zealand

{Abstracted from Archs. Oral Biol. 33:361-373, 1988)

Fluoride was used in sheep to test the hypothesis that diffuse opacities
in epame] result from a chronic, mild disturbance tc ameloblast activities.
Accotding to histological examination, ameloblasts remained in only 4 of the
7 teeth. Their regression and formation of cementum adjacent only to labial
enamel were progressing abnormally.

The normal pattern of ameloblast regression in sheep requires further
careful study involving a greater number of sheep. Nevertheless, even in the
few teeth examined, wherein cells were still present, regression failed to
proceed in an orderly fashion following fluoride dosing. Cementogenesis, where
related to amelogenesis, was obviously disturbed.

KEY WORDS: Amelogenesis; Cementogenesis; Enamel opacities; Fluoride;
Sheep,

REPRINTS: Grace Suckling, Dental Research Unit, Medical Research Council
of New Zeatand, P.O. Box 27007, Wellington, New Zealand.
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A METHOD TOQ ASSAY FLUORIDE IN FOODS, BEVERAGES AND DIETS
by

H. Lopez* and J.M. Navia
Birmingham, Alabama, USA

{Abstracted from Caries Res., 22:210-218, 1988)

Foods and beverages containing sugars, frequently consumed as snacks
between meals, contribute to dental caries in different prepertions depending
on such factors as carbohydrate content, textural properties, and minerai
composition (calcium, phosphate and fluoride concentration). A method to
assay fluoride in foods and beverages involves (1) an acid hydrolysis at 110
degrees C in a closed vial with a valve for dispensing reagents and (2) estima-
tion of total Acid Hydrolyzed fluoride with a specific ion electrode.

Foods, beverages, and diets were analyzed for acid-hydrolyzable and free
fluoride, The simplicity of the method eliminates fluoride contammination and
is accurate and reproducible in determining fluoride in foods and beverages.

KEY WORDS: Fluoride assay, Fluoride in beverages; Food fluoride;

REPRINTS: Institute of Dentistry and Department of Public Health
Sciences, Schools of Dentistry and Public Hesalth, University
of Alasbama, U.A.B. Station at Birmingham, Birmingham,
Alabama 35294, USA.
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THE INFLUENCE OF DENTIST SUPPLY ON THE RELATIONSHIP
BETWEEN FLUORIDATION AND RESTORATIVE CARE AMONG CHILDREN

by

D. Grembowski* and P. Milgrom
Seattle, Washington, USA

{Abstracted from Med. Care, 26:907-917, 1988)

Of 985 children aged 9 to 14 who were insured in Washington state using
dental claims from 1982 to 1985, almost two thirds with continuous fluoridation
exposure lived where the number of persons per dentist was smallest. Compared
to other children, these received more diagnostic and preventive services
and had the highest probability of receiving restorative care. Among children
who received restoratlons, those In this group recelved the fewest while the
last results reflects expected reductions in caries due to fluoridation the
other results may reflect providers’ response to less tooth decay and increased
competition for patients.

KEY WORDS: Dental services; Fluoride exposure.

REPRINTS: Dr, David Grembowski, Dental Public Health Sciences, SM-35,
University of Washington, Seattle, WA 98195, USA.
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DIFFUSION OF FLUORIDES IN HUMAN DENTAL ENAMEL IN VITRO
by

F.N. Hattab*
Hong Kong

{Abstracted from Arch. Oral Blol. 31:811-814, 1986}

Findings supporting the concept that dental enamel can behave as an lom
selective membrane with certain molecular-sieve effects are reported. Diffusion
rates for fluoride (F) from solutions of sodium fluoride {NaF), sodium fluoro-
silicate {Na,S5iFg), and sodium monofluorophosphate (Na,PO,F) containing 0.1
percent F {1000 ppm) in physlological saline were determined at 23°C in a
two-chamber diffusion cell divided by a 300-um section of human premolar
enamel. Mean diffusion coefficients, D (cm® x10°), of the three F compounds
in three enamel sections were estimated at 48-hour intervals over a three-week
period: NaF {4.56 $1,58), NagSiF; (2.62 11.23), and NaPO,F ({1.68 :0.71}L
Although complexed F diffused more slowly than uncomplexed, the faster
diffuston of F from Na,SiFe (pH 3.4) than F from Na,PO.F (pH 6.4} suggests
diffusion as undissociated HF from NazSiFs.

KEY WORDS: Fluoride diffusion; Human enamel,

REPRINTS: Department of Children’s Dentlstry and Orthodontics, Prince
Philip Dental Hospital, University of Hong Kong, Hong Kong.
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CARIES PREVALENCE AND LENGTH OF RESIDENCY
IN FLUORIDATED AND NON-FLUORIDATED COMMUNITIES

by

J. Clovis, ).A, Hargreaves, G.W. Thompson
Edmonton, Alberta, Canada

(Abstracted from Caries Res., 22:311-315, 1988}

To determine the relation of the caries experience of Canadian school-
children with length of residence in non-fluoridated Camrose (0.23 ppm} and
adjacent fluoridated Wetaskiwin {1.08 ppm), 115 sixth grade children (mean
age 11.94 $0.65 yrs) were examined in Camrose and 89 in Wetaskiwin, Mean
DMFT and DMFS values were similar in both non-fluoridated and Fluoridated
communities, namely DMFT of 2,33 and 2.65 and DMFS of 3.40 and 3.54,
respectively, For children with 5-year residence, DMFT values were 2.43 and
2,26 and DMFS values 3.35 and 2.79, respectively, for non-fluoridated Camrose
and fluoridated Wetaskiwin, Although the fluoridated community had 17%
less surfaces with caries, differences between the fluoridated and nonflucridated
communities were not statistically significant. Within the fluoridated
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commnunity, differences in DMFT and DMFS between children resident less
than 5 and greater than 5 years were statisically significant (DMFT p less
than 0.05; DMFS p less than 0.01).

When comparing regions where communities are adjacent, with and without
water fluoridation, and when making decisions on fluoride supplementation
levels for children who have changed residency to such communities, this
type of information should be takem into account.

KEY WORDS: Canada; Dental caries; Fluoridation; Residency

REPRINTS: Alberta Community and Occupational Health, Edmonton,
Alberta, Canada
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SHORT-TERM EFFECTS OF FLUORIDE AND STRONTIUM ON
BONE FORMATION AND RESORPTION IN THE MOUSE

by

Pierre ]. Marie* and Monique Hott
Paris, France

{Abstracted from Metabolism 35:547-551, 1986)

The present investigation was undertaken to compare the short-term
effects of fluoride and strontium on bone-forming and bone-resorbing cells
in vivo and to determine the mechaenisms whereby these elements increase
bone density. In the mouse, the influence of low doses of sodium fluoride
and strontium chloride on the mineral and bone metabolism was evaluated
by analytic methods and dynamic bone histomorphometry,

Body growth was identical In all groups of mice as judged by the {inal
body weight after treatmenmt with NaF (21.1 =1.8 g), SrCl; (22,4 1.8 gj, or
NaF + SrCi; (23.9 1.7 g} compared to control (21.8 1.6 g). Similarly, tibia
length was identical in mice treated with NaF (16,0 0.4 mm), SrCi; (16.0
+0.,5 mm}, or NaF + 5:Cl, {16.1 0.3 mm} compared to untreated animals
(15.8 0.3 mm),

Serum phosphate tended to fall in treated mice; in the group treated
with NaF + 5rCl, the fall was significant,

After four weeks of treatment with NaF alone, the osteoblastic surface
had increased significantly, 21.1% compared to controls. This effect was
associated with a comparable increase in osteoid surface, osteoid thickness,
and matrix apposition rate (MaAR) which were enhanced by 20.1%, 28.2%,
and 36.3% respectively.

After four weeks of combined treatment with NaF + SrCl; the osteoblastic

surface, the osteold surface, and MaAR rose to the same extent (+17.2%,
+19.8%, and +28,1%, respectively) as in mice treated with NaF alone whereas
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the osteold thickness was further increased (+43.2% v +28,2%, p « 0.005).

Treatment of mice with Sr for four weeks reduced the number of bone
resorbing cells, whereas such effect was not observed in rats after nine weeks
of treatment. The observed decrease in the number of active ostecclasts
may be related to some inhibition of cellular calcium transport induced by
Sr. On the other hand, bone formation was much less stimulated after short-
term supplementation in mice than after long-term treatment in rats. Osteoid
surface increased slightly while the osteoclast number decreased; trabecular
bone density remained unaffected. The bone phosphorus content increased
whereas serum phosphate levels decreased in mice treared with F and 5r.

These data demonstrate that F supplementation produces a rapid stimulae-
tory effect on bone matrix synthesis in vivo at a dose that does not affect
bone mineralization. Our data clearly show that F at low dosage level rapidiy
stimulates the bone matrix formation rate and that this effect can be attri-
buted to increased osteoblastic population.

Increased trabecular bone density occurs after a short period of treatment
with NaF, a findlng that has been only reported in different species after
long-term exposure to F,

In summary, we have shown that the mechanisms whereby F and Sr
influence bone density are different due to their distinct early effects on
bone formation and resorption. In contrast to long term trestment, four weeks
of oral Sr supplementation decreased the number of active osteoclasts whereas
osteoid formation was slightly increased,

These data indicate that fluoride exerts a direct and rapid effect on
bone-forming cefls. Whether fluoride also produces a rapid stimulatory effect
on ostecgenic mammalian cells and bone matrix production in vivo has not
been investigated,

KEY WORDS: Bone formation; Bone resorption; Fluoride and bone; Mice;
Osteoblast stimulation; Strontium and bone.

REPRINTS: Unité 18 INSERM, Hbopital Lariboisidre, 6 rue Guy Patin, 75010
Paris, France,
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INHIBITION OF ENAMEL DISSOLUTION RATES BY
SODIUM FLUQRIDE AND AMINE FLUORIDES
IN THE PRESENCE OR ABSENCE OF STRONTIUM TONS

by

M. Friedman, Y. Kalderon, L. Breyer, I, Gedalia
Jerusalem, Israel

{Abstracted from Pharm. Actahelv. 61:30-32, 1986}

Dissolution rates of enamel pellets were determined in acidic solution
containing sodium fluoride and amine fluoride in the presence and absence
of strontium ions.
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There was no significant difference in the dissolution rates between sodium
and amine fluoride at the Jow concentration {25 ppm). However, at the higher
level {10¢ ppm}, the dissolution rate of enamel in the presence of amine
fiuoride was about one-fifth that of sodium fluoride. Supplementation of SrClg,
at_ 107® or 0™ M concentration to the buffer solution decreased significantly
the dissolution rate of enamel pellets in the presence of sodium fluoride only,
whereas no additional dissolution rate decreases were observed in the presence
of amine fiucride,

The decrease in dissolution rate was probably due to the resulting CaSrF-
-hydroxy-apatite complex. No synergistic effect of Srll, on reduction of the
dissolution rate of the enamel pellets was observed in the presence of the
anine f{luoride. Additional dissolution rate decrease effect may be attributed
to the adsorption layer of the long chain amino group on the enamel surface
thus preventing a Ca-Sr exchange at the enamel surface.

KEY WORDS: Amine fluoride; ename! dissoiution, inhibition of; Sodium
fluoride; Strontium fluoride,

REPRINTS: Department of Pharmacy and Preventive Dentistry, Hebrew
University of Jerusalem, P.O.B. 12065, Jerusalem 91120, lsraei.
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DENTIFRICE USAGE AMONG DANISH CHILDREN
by

C. Breun and A. Thylstrup
Copenhagen, Denmark

{Abstracted from J. Dent. Res., 67:1114-1117, 1988)

Dentifrice usage by 179 Danish children approximately 3, 7, 9, and 16
years old was assessed by measurement of aggregated quantities used at home
during a two-week period as well as tooth-brushing habits. Mean daily usage
with the same brand of dentiftice increased from 1.1 g among 3-year-olds
to 1,5, 2.3, and 3.4 g among 7-, 9-, and 16-year-olds, respectively.

The relationship between the amount of dentifrice used and the diameter
of the orifice was significantly positive. The length of ribbon of paste squeezed
out per brushing, however, was similar, regardless of tube orifice diameter.
Considering that young children swallow an average of 15 to 30% of the
dentifrice which they use for brushing, it is obvious "that a notable number
of the 3- and 7-vear-olds can be expected to ingest fluoride from 1000 to
1500-ppm-F dentifrices in quantities exceeding recommended daily doses.”

KEY WORDS: Denmark; Dentifrice ingestion; Fluoride dentifrices.

REPRINTS: Dept. of Cariology and Endodontics, Royal Dental College,
Norre AllE 20, DK-2200 Copenhagen N, Denmark.
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Interpretive Review:
THE FALLACIOUS FAITH IN FLUORIDE
by

Judith A, DeCava
Fullerton, California, USA

Abstracted from J. Nat. Acad. Research Blochemists, 8:11:1086-1091, 1988}

Studies regarding the recent decline {n tooth decay in the United States
show similar decreases in both fluoridated and non-fluoridated areas, In some
communities the pre-fluoride decline had already attained most of the
improvement that would later be credited to fluoridation. According to 24
studies, considerable reductions in the incidence of dental caries occurred
in unfluoridated areas, namely Australia, Denmark, Holland, New Zealand,
Norway, United Kingdom, and the United States. The magnitudes of these
reductions are comparable to those observed In fluoridated areas and attributed
to fluoridation.

Some children have sound teeth without fluorldation and some have very
decayed teeth even though they consume fluoridated water. Dental caries
were practically non-existant in the Pacific Islands until the introduction
of refined foods. After only five years, the incidence of decay in children
was common; in aduits between 40 and 50 years of age it had increased 50
percent, Unrefined foods protect teeth and refined foods destroy enamel.
With white flour or refined sugar, enamel s dissolved but enamel remains
healthy with whole grain flour or unrefined sugar, Several studies showed
that raw milk alsc had a "similar protective action on the teeth."

By interfering with collagen production, fluoride interferes with the body's
normal regulation of collagen mineralization. Teeth can lose their translucent
appearance and develop white chalky portions or dark staining. Parts of the
teeth fracture off, pits result, and even parts of the teeth break away. This
condition known as mottling — yellow, brown and black stains along with
pits, crevices and broken tips — has been known since the beginning of modern
dentistry as caused by f(luoride. There is also some evidence that topical
fluoride treatments can demineralize tooth enamel and promote tooth decay,

KEY WORDS: Caries decline; Collagen interference; Fluoridation; Fluoride
review; Topical fluorides,
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INSTRUCTIONS TO AUTHORS

Fluoride, the official journal of the International Society for
Fluoride Research (ISFR) is published quarterly {January, April, }july,
October). Its scope is the publication of papers and reports on the
biological, chemical, ecological, industrial, toxicological and clinical
aspects of inorganic and organic fluoride compounds. Papers presented
at the annual ISFR conference are published in Fluoride. Submission
of a paper implies that it presents original investigations and relevant
bio-medical observations. Review papers are also accepted.

PREPARATION OF PAPERS

1. General — No precise limit is given on the length of the paper;
it should be written concisely in English, submitted in two copies,
doublespaced with generous margins. Measures are given in metric
system (SiL

2. Title — A concise but informative title should be followed by the
name of author(s), the location and state (country) where the research
was carried out. The name and address of the institution where the
work was done should appear at the bottom of the first page.

3. Summary — The paper should begin with a brief, factual summary,

4, Introduction — Following the summary, a short introduction should
state the reason for the work with a brief review of previous works
on the subject. References are given by numbers in parentheses.

5. Materials and Methods — should be condensed, however if the
methodoiogy is new or developed by the author(s) it can be more
detailed.

6. Results — should contain the direct conclusions of the experi-
mental work.

7. Discussion — should deal with the general conclusions. Reference
should be made to other work on the subject with an indication
whether the experimental results agree or disagree with previous work.
In short papers, results and discussion can be combined.

8. Abbreviations or Acronyms — must be defined either parentheti-
cally or in a footnote when they first appear.

9. Bibliography — should be arranged according to the order in which
the articles are cited in the text (not alphabetically). An example
follows:

Fiske, C.H. and Subba Row, Y.: The Colorimetric Determina-
tion of Phosphorus. J. Biol. Chem., 66:375-400, 1925.

For books, the title, editor, publisher, location and year of publication,
and pages should be given.



0608% NYIIHIIW 'NIWHVM 269 X08 '0'd
HIHV3S3H 3a140NTd 10§ AL31I0S TYNOILYNHILNI FHL





