
-- -- 

-- - -- - - - - - -- 

-- -- - - 

10. 	 Concentrations are expressed in volume for-
mality, F, the number of formula weights per 
liter of solution. 

* 	 Present address: Boston Lying-In Hospital, 
Boston, Mass. 
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Clinical Experiinent on the Use 
of Sodium N-Lauroyl Sarcosinate 
in the Control of Dental Caries 

The belief is widely held that dental 
caries is caused by acids formed on a 
tooth surface by the enzymic degrada- 
tion of carbohydrates ( I ) .O n  the basis of 
this concept, attempts have been made 
to control dental caries by reducing the 
availability of the sugar substrate ( 2 ) ,by 
making the tooth more resistant to acids 
(3)or by the prevention of fermentation. 
One method of control that has been 
suggested ( 4 )  makes use of enLyme in- 
hibitors to prevent the glycolysis of the 
sugars. This method has been clinically 
tested with the use of a dentifrice con- 
taining 2-percent sodium N-lauroyl sar-
cosinate (5),a very effective inhibitor of 
hexokinase in vitro ( 6 ) .  

The  test subjects were young adults 
from the Meredith Publishing Company, 
Des Moines, Iowa, and from the student 
bodies of the University of Miami, 
Florida, the University of Florida, 
Gainesville, and Drake Unil~ersity. The  
experiment at  each geographic location 
was conducted independently by dif-
ferent investigators, although the proce- 
dures used were the same and were for- 
mulated by an over-all coordinator. 

Each subject was classified in one of 
the following test groups. T - I - D :  Sub-
jects used a dentifrice containing 2-per- 
ccnt sodium N-lauroyl sarcosinate morn- 
ing and night. 7'-2-0: The  same denti- 
frice was used after each meal. C - I :  
Subjects uscd a dentifrice of their choice 
in the manner to which they were ac-
customed. C-2-D: Subjects used, morning 
and night, a dentifrice identical to that 
uscd by the T- I -D and T-2-D groups, 
except that sodium N-lauroyl sarcosinate 
was replaced by 2-percent sodium salt of 
sulfated glyceride of coconut fatty acids. 
In  all groups except C-1, instructions 
were given for proper brushing tech-
niques, and all subjects rt7cr.c issued dcn- 
tifrice and brushes as needed. 

Since it was expected that 30 to 40 pcr-
ccnt of the participants in the experiment 
would drop out each year, the homogcnc- 
ity of the groups was not determined un- 
til the rxperiment had been comp!eted. 
Comparisons were made then from data 
collected before the tests among the vari- 
ous groups and locations in respect to 
distribution of age; sex; DMF (decayed, 
missing, filled) surfaces; DF teeth; miss- 
ing tceth; caries-free surfaces; caries-free 

teeth; free proximal surfaces; free labial, 
lingual, or buccal surfaces; and free oc- 
clusal surfaces. 

At the start of the experiment, the 
average age of the subjects was 26 at 
Meredith, 19 at Drake, 22 at Miami, and 
20 at Gainesville. In  all groups and loca- 
tions, the males were slightly more nu- 
merous than the females. Although with- 
in each group the numbers of decayed, 
missing, and filled surfaces were consis-
tent, the counts were somewhat higher at 
Meredith and considerably higher at 
Gainesville. Initial examinations were 

made on 2543 subjects. At the end of the 
first year of the test, there were 1883. 
This number decreased to 1159 subjects 
who completed the full 2 years of the 
experiment. 

The  increment of new carious surfaces 
was determined by clinical examination 
and radiographs, as was the involl,ement 
of teeth that had been noncarious at the 
start of the tests. I n  this regard, test 
subjects were compared with the colltrols 
with the data from each installation. In- 
asmuch as the group at Gainesville was 
not strictly comparable with the others 

Table 1. Dental caries activity duling 2-year test period. 
pp 	 - -- - -

2-year increment of 
Condition at start 	 dental caries 

C-2-D 	 Gainesville 
Miami 
Meredith 
Drake 
A11 groups 

T-1-D 	 Gainesville 
Miami 
Meredith 
Drake 
All groups 

T-2-D 	 Gainesville 
Miami 
Both groups 

C-1 	 Gainesville 
Miami 
Meredith 
Drake 
A11 groups 

Table 2. Comparison of control and test results. 

Teeth 	 Surf aces 
pp 


Contrast Installation Reduc- Reduc-
tion ( 5% ) t tion ( O/c ) t 

-

C-2-D Gainesville 

VS. Miami 


T-1-D 	 Meredith 

Drake 

All groups 


C-2-D Gainesville 

VS. Miami 


T-2-D Both groups 


C-1 Gainesville 

VS. Miami 


7'-1-D 	 Meredith 

Drake 

All groups 


C-1 Gainesville 

VS. Miami 


T-2-D Both groups 


* Sisnificant lcvel 0.05. f Significant level 0.001. 8: Significant level 0.01. 
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on the bas:\ of oral conditions at the 
start of thr cxpcxri~nmt, the distribution 
bctwccrl the tcst and control suhjects 
was s11c:h that it was thought of interest 
to list each group separately in addition 
to indicating over-all results. 

Tht: rcsults of the 2-year ~xpcrimcnt 
arc shocvri in Il'ablcs I and 2 and indicate 
that sodiuni N-lauroyl sarcosinate in a 
dcntifricc, when it  is ~1sc.d either morn- 
ing and night or aftcr meals, will matcri- 
ally rcducr: dental caries activity. 'The 
peri:er~tagc rcdrxctions in 'Table 2 arc 
avc.r;lgc reductions for the tcst groups. 
Tndividual stibjects rimy h;tve derived 
niorc or less k~cmcfit than the avrrage. 
Th(: rcsults fro111 cac:h group, with the 
exception of a small group at Drake and 
onc at (:ainesvillc, arc highly significant, 
\vhctl~c,r the comparisons arc liinde on 
t l ~ c  1):tsis of ice-tli involved or tooth sur-- 
fac,c-s invoI\~cd. 

I,, s. ~'OSDI(;I< 

Nrirl!izi~esiern r?riir~i.rsity Dr?rfal School, 
Chirngo, Illinois 
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Demonstration of Yarticulatc 
Adhesion of the Rieckenberg Type 
with the Spirochete of Syphilis 

In  XY 17 Ricckcnbcrg ( I  ) described a n  
adhesion rcaction hctwccn trypanosomes 
and blood platc1t:ts reqrriring antibody. 
Micl.oorganisn~-antibody systems that 
are not trv11anosomal havc also shown,L 
this reaction, and p.irticulatca niateri,tl.j 
5uch as white cells, ha( tcria, ,rnd gam-
boge particle.; can strbititutc for platc~lrts 
(2 ) .  '1 he rcdctlon, Irom evci, has bccn 
riiore dilGcult to elicit ni th  the 5piro-
chc-tc. of hyphilis, ,rlthorlyh K r a n t ~  in 
1930 r ppor ted pl,~ t c l ~ tadhesion to patho- 
qenic Trcponcma pnllidum, ancl Tr~rntxr 
et al. ohsctvrd that in trc.poncrnc-syphili- 
tic \t.rrlm niixturrs t i~sur  dtbi i\ ttndccl 
to stit k to the ory'inismi ( 3 ) .  R t t  eiitly, 
tlonbt hat; hcvn tart on the existence of 
the Ricckrnbcrg phctionlenorl mriih the 
syphilis organicrn in a report of the fail- 

tire to observe its adhcsion with organic 
or inorganic particles ( 4 ) .  Wc wish to 
record our experience in being able to 
ohsc-rvc regularly the Ricckenbcrg type 
of adhcsion with T. pnllidurn (5). 

Suspensions of trcponcmcs (Nichols 
strainj \+,err separated froin rabbit testes 
by the method of lIardy and Nell ( 6 ) .  
The organisins, which wcre centrifuged 
fro111 the citratc solution employed by 
thvsc authors, tvt,re rcsuspcnded in fresh 
citraie solution, reccntriluged, drained 
carcfirlly to remove the citrate, and 
finally resuspended and storecl in sterilc 
0.85 percent sodiunl chloride solution. 
The tempcSrature for tlie organisms was 
maintained at  4°C during i%ach of these 
proccclurcs. 

Adhesiori in tlie prcscnce of scrurns 
\\.as obscrvcd by dark-ficld microscopy. 
1nvolvcr11t.nt wried frorn an occasionnl 
trcj~<xicc"~e alnlost itndto 100 percent, 
~ l r r  nmnbcr of particlcs that adhered to 
dificrctnt trcl,oneiiies varied considerably. 
C)ni. particle or irlrltt~irerablc j)articles 
~iiiqht1x3rldhcrent lo a trepor~e~nc~. IVhrn 
th(> nl~~nbcxi of pnrticlcs that adhered was 
sniall. t l ~ c  paiticles tcntled to acculnu-
latc ;tt the tip of the troponcme. 'l'rcpo- 
rlcmcs to ~vhich many- particles becarne 
attaclitd Tvcrc often cliffic~ilt .lo distin- 
guish. 

Materials that wc:rc shoiun to adhere 
to treponcrrtcs tscrc the following: 
Sircpiococcu.r pyogrncs, A"trc!ptococc~ts 
lacli.~, Esclziriclzia soli, A1kaligcne.s j p -

cnli.~, i,SPirillu~n rubru,in, Snccha~ornyces . . 
cercr~zi.iae, Schizosaccharon?.yces painhe, 
collodion particles, blood platelets (man, 
rabbit, guinea pig), and rrtl-cell ghosts 
(shecp, rabbit, guinea pig, chicken). 
Bloiid platclpts weri: collcctcd by differ- 
ential centrifugation frorn ~rlrol t~ blood 
with 0.1 perccmt sodir~m ctlrylencdi- 
;trninotctmi.rtatc (EDTA) arid, for nse 
in adlr~sio~l  tests, were washed and resus- 
prnd(*d in saline. Tht. yrasts were 1t:ast 
cffcctivc. Sfre/tococcu.r p y o g e ~ ~ c . ~  proved 
quite sati,iattoiv. 'I his organisin, in sa-
linr, corrld bc stored m an iccbox for 
inore than ;I nionth. IIowcver. the 

somcsti~ncs incrcascd by ccntrifug;rtion 
and rc~suspcnsion in fresh saline, a few 
days or a week bcforc usc. 

The adhesion did not occnr ~virh heat- 
in.a(..t i\,ttrd r.;rbbit and hnniart scrr~rns in ,. 
the abscncc of adtled grlinca pig scrrlrn 
or \vhcrr the addctl guinea pig scrum 
was first diltlted 10  tiriics. Furthcrmorr, 
(lither the application of heat or thc ad- 
dition of a chtlatinq agcnt such as EDTA 
causcd giiinca pig srrurn to lose its c:t- 
pacity to support adhtssion. Thc effect of 
the chclatiiy agtmt was reversed lty the 
adtlitiolr of a lnixturc of calciun~ and 
rnitgncuiurri ions. 'Thcse cations thcm-
sclvi~swere inhibitory aL h i ~ h  conccntra-
tionr. l'liese srlggc~stions of a role for 

Tablr*1. Comparison of adhesion rractiotls 
with standa~cl serologic teyts (STS) and 
trrponrninl irnrnobilisation tcsts (TPI) irt. 
80 human serums. 

No. Adhesion reaction 
with 

of streptococci*S T S  7'PI sPr-
--- --

unls i-
t 0 

I 
0 
1 
0 
T 

0 

' 
-I 
0 
0 

h-ot 
done 
x o t  
donc 

12  12 
I 6 I 

7 1 1 
13 1 
26 26 

11 1S 

4 
6 

12 

10 

:'I'ositive rmrtio~t ( I ) (let~otes more ihan 10 per- 
cent vl 50 to 100 trrponenli:s counted showing ad- 
h c ~ c n t  cocci. Doulrtful reaction (*) drnotes adhe- 
sion cnrlsistlnliy to about 10 llerrent of lrrpoile~ues, 
usiielly x i lh  only onc or two rort:i nrilierent to one 
(,rick o l  a trrpm~~iirc.Xrgative reactioit (0) denotes 
1 ~ : ~ sthat1 10 perrcnt atfhesion. 
l' Elrvrri he1ttiils from old, treated cases of syphilis. 
j; Se\rrii acruirrs frnrn cli~~ically dbqnosrd I>iolosic 
f:ilac positi\c (BPI') rcacttrrh. 
X 7'lrii; serum tesrpd positive with S. la~.tir ittlct 
ncqative wit11 S. Pyogr,nrs. 

con-iplcrnont arc not aldcluc, since otht:rs 
havc previously itnplicated corliplemer~t 
in th(: Ricckciiberg rcs;iction i7j 

Serirriis front five rabbits that wcre 
infcctecl with T.pallidu,m gave the ad- 
?lesion phcmo~ncnon, ~vhilc livc norrnal 
r a l h i ~  scrurns rlid not. Reactions with 
11urn:tn scBrtlnis (Table 1 ) revcalrd a cor- 
relation of the ;rdhcsion reaction with 
tratli t iunal l1oc:cnlation tests for syphilis 
arid the trcporirnial ilnniobilization tcst. 
Thrsc tcsts tscre pc.rforrncc1 by niixing 
0.1 rnl of s c ~ u m  wit11 0.1 1111 cach of 
guinea pig st:rtrln, salinc, ant1 srtlinc s~rs- 
prnsions of treponctlics and cocci and 
thy11 incubating the rrlixturc at  3 t 0 G  for 
2 hours. As a control for cach serum, in 
another tulte guinea pig seruin was re-
placed by salinc. The stock snspcnsion 
ol cocci lrad a turbidity corrt:sponding to 
thc first tube of a MacFarlancl nephe-
lomctclr, and the treponerncs had a 
conc:i~ntmtion of 80 million organisms 
pt7r milliliter. Group h S. pyogenes 
(strain C203S) was cn~ploycd cxcty~t 
for 13 srrrrrns tcstcti with S. lactis 
(.27'C:Cii963 1. 

, ,Ilie finclirigs pcrriiit thc conclrrsion 

that arrti1)ody responsible for adhesion is 
:t rc.srill of 7'. fiallicirc~n infection. 7'hcy 
do not drfine c>ithrr the srnsitivity or the 
sprcifirity of fhr reaction. 71'licre illso re- 
rnailn to be elucidated what roles the 
kinds of trclJonemc preparations and par- 
ticles chosen for tlernonstrating adhesion 
ni:iy play in determining the spc-.cificity 
of the rc:actiori. 

T ~ v o  nntisr:rurns that wcrc prepared 
against cartliolipin in presumably normal 
rabbits by A. C. Osler ;a\-(, positive ad- 


