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Effects of pH-Cycling On SnF Reaction Products - 19F-NMR 1D J. WHITE*, 1ER.
1 COX, IN WESTRICK, 1Y PAN, TA GWYNN AND 2J. ARENDS ('The Procter and

1 88 Gambls Company, Cinc., OH , 2The State University of Groningen, The Netherlands).
The purpose of this study was to 1dentnfy the effects of pH cycling on reaction products produced by
dentifricas & gels on hydroxyapalite. HAP powders (.75 gm) were suspended (5 min.) in 10 ml of
25 %-wt dentifrice water supemates of Crest® Gum Care [CGC)(0454 % SnFp, siica, Na-
gluconate), Crest® Regular (CR}(0.243 % NaF, silica), Original Crest® SnFy [COJ(0 454 % SnFy,
CaPyro), GelKam® [GK](0.40 % Snf; gel), Acid Phosphale Fluoride [APF] (1 23 % F lon, Nupro
® APF), and Neutral Sodium Fluoride Gel [NSF} (2.0 % NaF - 0.9 % F lon, Nupro® Neutral)

. Following water washing, HAP was pH cycled for 7 days in remin. [Ca = 2.5 mM, P = 1.5 mM, 150

. {fuonde - although less than Immediately after treatment.

. study were to

mM KCl, 20 mM cacodylate. pH 7.3, 20 h] or demin. (lactic acid = 100 mM, 50 % HAP, pH = 5.0, 4
h) buffers, Cycled samples were freeze dried for F reaction product analysis by Magic Angle
Spinning 19F NMR [282.29 MHz; Bruker MSL 300; spinning 12.5 kHz; spect. width 125 kHz]
Following cycling, all treated HAP still exhibited significant quantities of FAP (~ 6064 ppm
resonance vs. CgFg) and substantial amounts of Non-Specifically-Adsorbed-Fluoride (44 ppm
resonance). SnFy and APF gel treated HAP also continued to exhibit significant levels of calcium
The seml-quantitative estimation of
CaFy vs. FAP reaction products was assisted by the application of a Hahn-Spin-Echo technique.
HSE analysis revealed that significant transformation of CaF, to FAP and FHAP took place during
.pH cyeling - 8.g. In M/Mg (M = signal intensity time ¢ after HSE pulse; Mg = initial signal intensity)
for freshicycled CGC treated HAP measured’ [-0.11:-0.41} [-0 25:-0 61], ( -0.33.-0 80}; (-0 41, -
0.98]; [ -0.45.-1.12] for ©=0.8, 179, 361, 544, 725, 907 psec. R ctivity of SnF3 treat (CGC
vs. GK gel) were aimdar

Preyvention of carly childhood canies -.a fluoride.toothpaste demonstration trial on
Chinese children E SCHWARZ* , ECM. LO, MCM WONG (The University of
Hong Kong)

1882

I'he prevalence and incidence of caries in primary teeth of Chinese children is dramatic compared to
present western standards. The objectives of this study were to cvaluate longitudinally over 4 years
the effects of xmroducmg daily tcolhbmshmg with fluoride toothpaste in a Chinese kindergarten
(Test) compared with caries developnient in chudren who had no orgamzed preventive programme
(Control) In the test group teacher supemsed toofhbrushmg was initiated together with hcalth
education to all children. Toothbrushes and toothpaste -(1,000ppm F )- were_supplied. Dental
treatment availability was extremely limited Test and control children wore cxamined at baseline
(0=289, age 3) and annually thereafter - After three years 243 children (84%) are still in the trial (T
89%, n=149; C: 78%, n=94). Caries development(dmfs) a’djusred to include only those children and

' Test Control ngmﬁcance “surfaces which were present ~ at ‘both

| Basclinc 47 " 67 " _p=0o4 basehne -and  subsequent. annual:
Yoar 3 R 76 . _124. =001, ns are” Additionally, ~

Increment 29 57 - multiple regression analysrs indicated "that

- both, bascline dmfs and’ programme had
" conglude that a daﬂ toothbrushing with_limi
in ¢ ies d uzpm_t

sxgmﬁcant effect on canes mcremenp

was significantly sfowed in the test chldren,
" Supported by University of Hong Kong and C&gale (Guangzhouj

Arresting rampant caries through daily brushing with fluotide toothpaste in Chinese
kindergacten children. E.C M LO* E. SCHWARZ M C M WONG (Faculty. of .
Dentistry, The University of Hong Kong)

1883

Studies cbnducted on children in a rural county of Southem China showed alarming rates of dental cariés-
in the primary teeth, dmfs indices ranging from 7.2 at age 3 to [44 at age 6 The main objectives of this
blish a daily toothbrushing exercisc using fuoridated toothpaste (1,000 ppm E) ina -
Kindergarten (Test) and to cvaluatc longuudmally over 4 years the oral health effocts compared with
children who had no organized pr prog (Control) In the test group teacher supervised «
toothbrushing was initiated togother with health education to all children Due to a lack of resources -
and dental personnel, restorative and other curative treatments were not provided. Although the
children could seek dental care from available outlets, these were extremely limited Test and control

" children were examined at baseline (n=289, age 3) and annually thereafter Aftcr thiee years 243

children (84%) are still in"the tnal Rchardenmg of dentinal carics (arrested canes) was clmwally
detected more oflen in the test (67/121) than in the control children (33/84) among (hose who had
active caries during the study (p=0.03). Additionally, multiple regression analysis indicated that
baseline ds, oral hygiene lével and the fluoride programme had significant-cffect on the number of

carious tooth surfaces found to have arrested at the third annual exammzmon Wg conelu gg tha;
nmmmwmmmmmn ! ud minimiz
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This study was supponcd by The University of Hong'Kang and Colgate (Guangzhcu) -

- plagque system {3 Der.t Res70:123041234, 1991).

- . Bffect of" Bicarbanate on “Stephan _ Curvesiii’a Model® Plague”
1884 . System. C. DAWES® (Department of Oral Bialoqy University
_of Manitoba, w;nnipeq, MB, Canada, R3E sz)

The objective was to determine the. bicarbonate concentration in the
saliva/dentrifice slurry produced during use dof a dentifrice high’in
bicarbonate and .the effects of different dentifrice- dilutions and
” equivalent bicarbonate concentrations on stephan curves” in a model

" for 1 min with 0.6 g of Arm & Hammetr Dental" Care dentrifice- (AHDCD)
.and” with Colgate Regular dentifrice :(CRD). . The salivd/dentrifice
slurry' was collected after’ 20, 40 °and 60-s.. .With AHDCD. the bicarb-
- anate concentration was about 1-mel/L and- about.13- mmol/L with CRD. |
_A plagque 6 X & x 0.5 mm-of S, oralis in 1% -agarose-was. initially

exposed to”10% sucrose-for 1 min and then after..20 min,, when-the pH

.was-about 4.5, to bicarbonate solutions or dentrifice dilutions with [ %

bicarbonata concsntrations of 0 = .1 mol/L, for 1 min, followed by
artificial unstimulated saliva at a salivary “£ilm valocit:y of 1
mm/min. Bicarbonate concentrations of 0.5 mol/L or ‘above caused a
rapid return of the plaque pH towards neutrality and by ANOVA there
were no significant differences batween- the effects of AHDCD dilutions

and sodium bicarbonate solutions..of ‘the. same bicarbonate concent- |

‘ration. The results suggest that Usé of AHDCD for 1 min when pladque

. pH is at a minimum should result in a rapid return of . the - pH to

neutrality. ."This ‘study was supported by the Church & Dwight Co.,
.Inc., and the _Canadian MRC.

.,-Effects. of High. Bicarbonate in a Dentifrice. on Intraoral  Demineralization.
1885 T, YASKELL'*, S. KASHKET" and B.J. NELSON® ('Forsyth Dental, Ceater, Boston,
MA, and *Church & Dwight Co., Inc., Princeton, NJ, USA). -

Dentifrices containing a wide range of bicarbonste concenteations are currcutly avaulable to the
consumer; A study: was carried out to detenmne whcthcr high levels of bicatbonate in a dentifrice
would affect ‘the {ntraoral, o ization of enamel in the Delta Ip model system,
Subjects wore appli that inied blocks of bovine enamel covered. with §,_mutans B 1600
cells, Five suh;ecxs rinsed wnh 20% (w/w) slurries of ditferent dentifrices for 1 min and, after 30 mu\.
rinsed with 10% sucrose. E 1 assays and strep 1 plaque pH were carried out
after an additional 45 min. A F-free, high-bicarbonate preparation (i.¢., F-free Dental Care, Church
& Dwight,"Co.) gave a delta Ip of 7.6+4.4 units, while & F-free, bicarbonate- ﬁ-ee, silica based
dentifrice gave 12.6+2 3 units (p<0.05), L.e., greater demineralization. Plaque pHs were 5.3+0,6 and

. 4.920.3, respectively, Results were slmllar when subjects waited 60 min before rinsing with the

sucrose solution, A bicatbonate-free dentifrice with 1100 ppm F gave delta Ip ~ 4.0+2.3- units and

pH = 4.9+0.3. The findings suggested that bicarbonate was retained within the plaque mass, Taising

the pH of the plaque and, thereby, reducing demincralization. Additional studies, without the sucrose

rinses, showed that plaque pH valves at 30 and 60 min were 8.410.1 and 7:9+40.1, respectively, and

that bicarbonat Ievels. ined by HPLC were reluuvely high i in the hmarbonate-exposed plaques.
li jgh-bicar es t h plaque pH valyes m:

e m . d:s.;fﬁmupnhmmms. Suppol'led by the Church and Dwight Co., Inc.,

Pr’mcelon. NI
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. Neurocranial - Growth "Attenuation (v X-Linked Dominant Hypophosphatemia. D.J,
1886 - ferouson.-C.A. WITEK®, W.A. ROY. (Marquene Umversny, Sehool of. . Dentlsry..
Mllwaukee Wi, USA), e oo

The CSVBLIGJ strain..of- mouw 4Hyp) was. used, 10-;analyze- the :influence of X-inked dominart .

phosp an 1 | growth, . Sixty: normal.and 60 hypophosphammlc skulls were
colered at six study ages (10 per group) betwesn ages 3 and 15 weeks (o order to clanfy the onset,
tuming and magnitude of neurogranial:s matfmmauon in this genetic bone condition found in man. A high

1 lateral ¢ que. was d ped utilizing a biased fractional-facus tube machine
with a 0.3 x 0.3 millimeter focal spot. The 87:5 inch focal spot to object distance combined with near
object to film contact yielded 8 high resnlutvomadmgmphc image at close m a 1:1 object to image ratio. -
Image enfarg: 1t error was d at 0.45%. The individual ! were p d at
exactly ten times actual sizé and ueurocrunlul fandmarks were |dentl(lsd Tha ttemngswefe d:gmzed for
an 8 linear, 5 angular and:-1' laterat ¢ 1etric “analysis. A series of
hypotheses were formulated to test for neurocrariial patteérn. sameness BETWEEN ganotypes as well as:
WITHIN genotypes at study ages:3,'5,7,10,13 and 15 weeks., Accumalative and mcremsma! growxh
of the neurocranium was analyzed and ANOVA tesnng was used to
differences. The following may be Gongluded arding the heurocy of thxs bone
disease as expressed in the male C57BL/6J siram of mouse 1., Onset of the.disease did not become
apparent until after the third pastnatal week. 2. All cranial dimensions ‘measuréd- were dimirished in.
finear size (p<0.05) except for neurocramal hexght which-became largar in the Hyp {p<0.05). 3.-
Although accumulated size gains were made dunng the 3 through 7 wesk periods.for both contral and
Hyp grotps (p<0,05) neurdcramial growth rate in the Hyp dunng this peériod remained constant while -

e i

- growth rate in the control group deceased significantly {p<0.01}._A cross-séctional study of 120 dried

skulls revealed substanual neurocranial growth attenuation between the third and fiftesnth wesk of life
in male mice affected with X.linked dominant hypophosphatemia.

Qrowth Attenuation of the Faciel Skeleton In X-Linked Dominant Hypophosphatemia.
D.J. FERGUSON*, C.A, WITEK, W. A. ROY. (Marquette Umve:slty, School of Dentistry;:
Milwaukes, W), USA) LR -
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The influsnce of X- finked dommam hypophosphatemia on growth of the faciaf skelezon was studied:
using tha, C678L/BJ strain of mouse (Hyp! as an exp modet. | study wes
rmade of 80 normal and 60 hypophosphatamic skulls by comparing six ages {1 O per qraup} betwesn 3 +.
and 16 weeks In order to clarify the onset, timing and of ion in this -
genetic bone condition found in marl, A high lateral ic technique was developed
utllizing  bissed fractional focus tube machine with a 0.3 x 0.3 millimeter focal spot. The 87.5 inch
tocal spot to object distance combined. with near object to film contact yielded & high resolution
radiographic image at close to a 1:1 objeot ta Imaga ratio. Imaga enlargement arror was computed at
0.45%. The individual iateral cephalog were projected at exactly ten times actual size and
landmarks of the facial skeleton wers identified. The_tracings were digitized tor a 7 inear, 3 angular and
1 composite measurement analysis. A series of hypothesas were formulated to test for facial skeleta
pattern sameness BETWEEN genotypas as well as WITHIN genotypes at study ages 3,5,7,10,13 and™
15 weeks. Accumulative and incremantal grow:h of me viscerocranium was anelyzed and” ANQVA™”
testing was used to determine 1) ificant diff " The foll 9 was found regarding -
the manifestation of this bone disesse on tha facial skeloton: 1, Onset of the dnsaase did not become’
apparent until after the third postnatal week. 2. All viscerocramium dimensions measured were: <
diminished in linear slze (p <0.08) except for posterior face height which was larger in the Hyp (p<0,01) .
at 3 waeks , smaller at 5 weeks {p<0,05) and na differant thereafter. 3. Although accumulateg size ,
galns were made during the 3 through 7 waeak periods for both control and Hyp groups (p<0.01),
visceracranium growth rata in the Hyp dunng this period remained constant whils s:gmﬂcanﬂy deceasing
in the control group (p<0.01), Substantial growth attenuation of the facial ske!eton Was found in tha

male Hyp mouse affected with X-linked domnant hypophosphatema,
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. Growth Hormone's Effect.On Craniofacial Growth Following Dietary. Ptotein Deficiency.
1888 PM SPALDING*, S.S. LUDDINGTON, T.M. PETRO, L.C. ERICKSON (Depfs of Growth
& Development and Oral Biology, UNMC College of Dentistry, Lincoin, NE, USA)."

Protein calorie mainutrition results.in retarded growth of fong bones and. cramofaclal structures.  The
purpose of this study was to e'valuatethe effect of growth h (GH) i

itation on tibial epiph I growth rate and craniofacial growth followmg ‘chronic dietary protein’
deficiency  Eighty weanling femdle BALB/c mice were randomly divided into 4 -groups (n=20/group).
Group 1 received a normal diet (20% casein) for 8 weeks. Group 2 received a low-protein diet (4%
casein) for 8 weeks. Group 3 received a low-protein diet for 6 weeks, followed by 2 weeks of normal dist
Group 4 raceived a low-protein diet for only 2 weeks before sacrifice. Groups 1-3 all were sacrificed after
8 weeks. During the last'2 weeks bsfore sacnfice, each group received bi-daily Intraperitoneal (1P}
njections of 0.1 mi buffer solution (half of each group received 10 pg of rat GH and the cther half receved
no rat GH)  All mice received 65 mglkg IP injections of calcein on the tenth and third day prior to sacnfice
Proximal tibial epiphyseal growth rate was evaly by hi and facial skeletat
growth by standardzed cephalometne analysis Oata were analyzed with ttests lo assess the effect of GH on
ammals receiving a sinidar diet and control animals treated with sham injections for each measured vanable

A repeated measures ANOVA lest was used to analyze f h p t Protein dep
d in fi (p=.05) d growth for both tibial and acial skeletal p: GH |n
cor with reali tion, resulted in catch-up skeletal growth as d by pi tibial epiphy

growth rate and a trend for catch-up-In craniofacial skelétal growth Protein-deprived amimals recewing
realimentation or GH aloné” dxgplayed acceleraled proximal tibral epiphyseal growth but failed to restore

craniofacial growth paramekers Qlo_mng dietary protein deficiency, 1y tibial and cramofacial skeletal growth -

are reduced in growing rmice~ 2) GH supplementation in conjunction with realimentation helps restors fong bone

rowth There was a trend for ombination of GH and reaimentation to restare craniofacial skeletal growth,
3) GH supplement; long or realimentation alone did not help restore craniofacial skeletal growth, but did ~

help increase the rate of tibial epiphyseal plate growth

Six -subjects brushed |-.

with and without [ |




