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INTRODUCTION 

?'he occurrence and the ecology of 1:rctobaciIli in the sa1iv:i 
have been iiiade the subject of nuiiierous investigations. Yet it 
has not been possible definitely to clear up the relation of these 
bacteria to caries or the prerequisites for their growth in the 
oral cavity. Green & Dodd (1956),  for exaiiiple, found the oral 
flora and the number of lactobacilli therein to be fairly constant 
irrespective of the degree of resistance or suspectibility to caries 
and ascribed this finding to hereditary factors. Goodman et al. 
(1959) found this to hold true for streptococci and some other 
bacteria, but not for lactobacilli. It may, however, now be re- 
garded as established that high caries activity is often associated 
with a high lactobacillus count, but this rule is by no means 
without exceptions. Thus, Krusse (1954) found that the lactoba- 
cillus test in the saliva was soiiietiines even negative in persons 
with high caries activity and that persons resistant to caries 
soiiietiines had a high lactobacillus count. 

It is widely believed that lactobacilli thrive best at low pH, 
which is to :i large extent brought about and ni:iintained by the 
lactobacilli theiiiselves and that this pH offers protection to the 
individual's adapted flora against invasion and establishiiient of 
pathogenic bacteria (Lanimers 1953, Stainer et  al. 1958, and 
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others). l'his iiieans that Llic iiniiiunologic:il respnnse tleiiion- 
strable in  the blood seruui on antihotly tiIration (Nortih 1960), 
for ex:iiiil)le, will vary to soiiic cxtcnt with the 1actoh:icillus 
count. In this connection it might he mentioned tli:it N o r t l h  
(1 963) de1iionstr:ited a certain correlation between the serum 
protein pattcrn and the 1:ictob;icillus count. Since, however, the 
inaterial used in  that investigation incliidcd persons with roent- 
genological evidence suggesting the presence of chronic oral in- 
flaiiimatory conditions, i t  was not possihle to deride to what ex- 
tent the electrophoretic chnnges should be ascribed to the I:icto- 
bacillus count or the inflammatory conditions. 

It was therefore thought desirable to study the electrophoretic 
patterns in two extreme groups, one with :I very low, the other 
with ti very high, I:ictoharillus count but on the whole without 
chronic oral iriflaiiiiiiatory conditions. 

% l . ! ' ~ E l ~ I A I ~  ANI) RlE'TlIODS 

The I1i:iterial consisted of einpluyec.s of the Royal Dental 
School, Maliiiii, and of patients in whom the nuiiiber of lnclo- 
bacilli in the saliva had been :issessed on at  least two, :ind fre- 
quenlly iiiore, occasions at the Departinent of 13:icteriology of 
the school. 

Group A .  This group was iiiade up of persons in whoin the 
lnctobacillus tests were on most occasions negutive. The group 
consisted of 36 individuals (21 iiien and 15 women). 'Hie lacto- 
bacillus test was negative on two occasions or more in 24 iiidi- 
viduals. The lactohacillus test showed less than 10,000 lactoba- 
cilli/iiil oii one occasion hut was otherwise negative in f i  indi- 
viduals and in 0 others the test showed :I count of a t  inost 
10,00O/ml but without a negative test. In this group the preva- 
lence of curies was very low and none of the subjects had active 
wr ies  :it the t i n e  o f  the exaiiiin:ition. Ncithcr were any rsdio- 
lucent areas seen :iround the teeth. 

Group Lz.  This group w a s  iu:ide up 0 1  47 individuals (26 iiien 
and 21 women) in  whom :I 1:ictobacillus count of  inore than 
1,000,00O/i111 h:id been found on at  least two, and often on more 
occasions. All of them had received thorough dental treatiiieiit 
before the tests. 



SERUM PROTEIN PATTERN A N D  1,ACTORACILLI IN THE SALIVA 189 

No persons with roentgenologically demonstrable evidence or 
chronic oral iriflainiiiatory conditions were accepted. 

The noriiinl values of the 1nedic:il laboratory were 11:ised on 
exaiiiinations of apparently healthy persons. This control series 
was largely coinparable to groups A and H in  respect of the mean 
:rnd range of variation of age. 

S:iinples of the blood and of the saliva were collected siinul- 
t:tiieously before bre:iltfnst. The 1ot:rl protein was determined by 
a iiiodified Biuret technique (Reinhold 1953). Paper electropho- 
resis was done by the method of L(iure11 e t  cll. (1956). The ina- 
terial was examined a t  the nicdiral and bacteriological labor:+ 
tories of the Royal Dental School, M d i i G .  

The results of’ the electrophoretic :inalysis are given in Table 1. 

Table 1 

A1e:in and bt: i i id: ird  error of the rne:in of thc electrophoretic fractions in the 
materi:il 

A 
I,:ictobacill-0 X I  7.52 

I1 = 36 t ( M )  0.061 

13 
1,;rctot);tcil I-mil I .  11 7.58 

11 = 47 L ( X 1 )  0.060 

Nor111aI vlllues o f  h1 7.16 
thc lahorntory E (M) 0.032 

11 = 268 

5.3.56 0.270 0.437 
0.065 0.005 0.012 

5.035 0.311 0.537 
0.065 0.007 0.019 

5.ox 0.29 0.47 
0.024 0.002 0.004 

0.436 0.231 0.708 
0.008 0.007 U.(!Z,6 

0.521 0.250 0.8!)2 
0.006 0.007 0.026 

0.51 0.21 0.89 
0.004 0.002 0.013 

It is clear from Table 1 that, hroadly speaking, tlie iiieaiis 
found lor group A tended to be above; those for group B, below, 
the norni:tl laboratory ineans. Also the nienn bacillus count in  
the rioriiial group prob:ibly I:iy between those in groups A and 
B and closer to the latter. 

In group I3 the albuniin was significantly +:$: lower, and the 
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(iI- and ti,-fractioiis significantly ~ w C  higher, than the rorrcspond- 
ing values in  group A. This iniplies the presence, in group 13, 
of ;I reaction in the seruiii to environmental priiii:iry inflaiii- 
inatory cellular daiiiage (Odenfhnl  1958) with tissue destruction 
and release of deroiiiposition products. Compared with group A, 
the normals also showed evidence of an inf1:uiiiiiatory reaction, 
though slight. 

in group 
IJ reflected an  acute infection ( see  Nordh  1964) the iiie3:iii /i,-fr:ic- 
tioii should also have heeri lower in  this group thnii iii group A. 
I t  was not, however. On the contr:~ry, it was significantly +<B9f 

higher than iii group A. 
One might iiiiagiiie lhis unexpected result to he due to other 

coinpoiieiits, and then probably to a difference in  the :iiiiount 
of lipoproteins. Only :I siiinller part of the /f-lipoproteins mi- 
grates in the  globulin frnclion, hut  a11 increase in  the niiiount 
of /I’-lipoproteins in group 13 could not be excluded. In :in atteiiipt 
to reve:il m y  difference in niiiount of p’-lipoprotein between the 
two groups the relationship between the c p n t i l i e s  of these frnc- 
tions was estiiiiated by deterinination of the nepheloiiietric index 
:ifter l)recipil:ition with heparin (Utcrsfpin & Strmnille 1!)56, Hitzi!]  
1963).  The results are  seen in T:iblc 2. 

Assuming that the values found for :blbuiiiin aI :itit1 

Table 2 
Scplic*lomrtric index in groups A :ind I3 ;it’ter prccipitatiun of 

lilioprntcins w i t h  11cli;irin 

Group hf f i. (111) 

A 51.9 & 2.2 

I3 57.2 & 1.8 

~ _ _  _ _ ~ _ _  - _ _ _ _ _ _ _ ~ ~ -  ~ __ 

~ ___ .. _ _  _ _  

The nepheloiiietric index is directly proportion:il to the amount 
of /Llipopi*oteins. The difference found between the two groups 
has no degree of significance regarding the concentration of /i- 
lipoproteins :ind could thus not he held responsible for the dif- 
fcrence in the globulin value o f  the /j,-fractions. Owing to the 
existence of iiiflariiiiiatory conditions suggested by the seruiii 
protein pattern in  group B, one iiiight have expected :in increase 
of the iiiiniunoglobulins too. A s  ;I matter of fact the iiiean y-glo- 
l>ulin vtilue was found to be signific:mlly *;k higher for group 0. 
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About 70 per cent of the 2’-globulins consist of iiiiiiiunoglobulins 
(Lnrrrell 1963).  However, the difference seeiiis to be too siiinll 
for iiialting it l)rol-)able tha t  the relatively sniall auiount of iin- 
iiiuiioglobulins which migrate in  the P,-frnction (= 11, ,) sliould 
be able to produce the iii:irlied difference in  this fraction he- 
tween groups A and B. The slight difference between the iiienn 
value for group U aiid the iioriiial laboratory iiieaii did not sug- 
gest any subst;inti:il increase of the imiiiuiioglohulins in group U 
e i  t 11 er . 

Oiie iiiust therefore suspect that the difference was due iiiain- 
ly to ti difference in  the ninount of lr:iiisfei*riii, the iron binding 
seruii1 globulin which is lhe bulk of the @,-fraction, between the 
two groups. This is also app:ireiit froiii a comparison of the 
:iiiiount of albuiiiin in llie two groups and in the noriiial group. 
A low :ilbuiiiiii value is usu:illy :iccoinpanied by a low Pl-globu- 
liri value due to a low 1r:insferriti value. The rekrtively low :rl- 
huiiiiii value in  group U, however, was accoiiipanied in  this case 
by ;I high /i,-globulin vulue, and sirice this c:m hardly be ;is- 
cribecl to ;I high lipoprotein content, there was probably ti dif- 
ference in  the aiiiount of trniisferrin. 

There existed no hereditary differences in  type of trunsferrin 
with a different rate of iiiigration between the two groups. On 
st:ircli gel electrophoresis all of the individuals in  both groups 
were found to belong to type TfCC (Smithies 1955, Smithies  A? 
Wnlkrr 1956, Hitz ig  1963). 

The difference between groups A and 13 regirding the /j2-frac- 
Lion was not significant. This fraction, however, was difficult 
to evulunte 1iec:iuse the sera had been storaged before analysis, 
kept :it - 1 6 O  C .  Diiriiis storage of the serum, par t  of the PIC -im- 
iiiunoglobulin may convert to /jl., which inigrate with the p,-fr:ic- 
t ion. 

CONCLI’SION 

I1 11i:iy be coricl uded that coiiipared to persons with a negative 
I:ictobiicillus count (group A ) ,  iiidi\.iduuls with :i lactobacillus 
count of iiiore tli:iii 1 , 0 0 0 , 0 0 ~ / 1 i i 1  si1iv:i (group €3) showed an 
iIiflamiiiatory type of serum protein pattern. This reaction was 
noted both for erivironmrnt:il priiiiarg cellular daiiiage and sec- 



192 FVLICE hTORD1-I 

ondary response o f  the lyiiiphoiti tissue. Tlic lransferrin level 
also niay be assullied lo  he lower in  the group without Iiicto- 
bacilli in saliva. This niight in turn indicate either 21 greater iron 
binding capacity in group A or :i 1:irger requirement of iron in  
group l3 (Rrrnds t rop  1'353, Ianrrrcll 1960, 19(i3). 

SLJRlRl.4 I1Y 

The purpose of the present investigation was to c o n i p r e  the 
electrophoretic patterns o f  two groups o f  indi\iidu:ils with dif- 
ferent numbers of lactobucilli in their wlivn. In one group ( A )  
the lactobacillus test was negative on wr ious  occasions; in  lhe 
trther (B) ,  more than l , O O O , O O O / m 1  ualivn. In the  foririer group 
the frequency of caries was very low; none had active caries 
:rnd no radiolucent areas were seen :iround lhe teeth. In the lnt- 
Lcr group which included iio persons with radiolucent perirndi- 
cular areas, the frequency of c:iries was high. The norin:il h b -  
oratory electrophoretic values were b:ised on exni lhat ion of 
heulthy persons in  other connections than dental. 

Co i i i l "~d  to the group with iiegnlive lactobacillus tests, the 
group with ii high 1actob:icillus count showed ;I protein pattern 
typical of inflammation. The reaction pattern could be inter- 
preted :IS :i response to an  environiiiental primary inflaniinatory 
cellular iIi,jury with a low albuiiiin value, increased u-globulins 
and a s  a secondiiry response of the lyiiiphoid tissue, in  foriii of 
increased iiiiiiiunoglohulin values. In :rddition, owing to the 
strongly significant difference between [lie groups regarding the 
 globulin fraclion, there was reason to assume that the group 
with neg;itive lactobacillus tests  had a lower concentration of 
trailsferrin, the iron binding seruiii globulin. This might in  turn 
indicate that the individuals with :I negative lactobacillus tesl 
1i;id :I greater iron binding capacity or that the individuals with 
high 1actoh:icillus counts h:id :I increased need of iron. 

riI?sr:a1ri 

HELATION ENTHE LES RESULTATS DE L'fiTUDE DES PROlEINES 
SERIQUES ET LE NOMBRE DE LACTOBACILLES DANS LA SALIVG 

I,e but de I n  prhsenle dliide a C t P  de coJiip;irer les rPsultnts des 
cx:iiiiens ~IectropliorciticIues chez deux groupes de sujets a y m t  
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diffitrents taux de lactobacilles dans la salive. Dans l’un des 
groupes, le test de recherche des 1actoh:icilles Ctait nCgatif ii 
pusieurs reprises; dnns 1’:iutre groupe, le taux ittait de plus de 
1 . O O O . O O O / m l  de salive. Dans le premier groupe, la frdquence de 
I n  cnric Chit trhs basse; :iueun de ces sqjets ne presentaient de 
c:irie en activitit, et aucune zone r:idiocl:iire n’Ctait visible autour 
des dents. Dans le second grnupe, ( p i  ne coniprennit nucun sujet 
1)ri.sentant des zones radioclaires periradiculaires, la frdquence 
de l a  carie Ctait ClevCe. Les valeurs Clectrophorkticlues norniales 
tle lahoratoire 6t:iient haskes sur l’exanien de personnes en bonnc 
s:intC, en dehors dii point cle vue odontologique. 

Par coiiipar:iisoii avec le groupe pritsentant des tests tle rc- 
clierche des 1:ictobacilles negatifs, les resultats de l’elude des pro- 
tdines du  groupe ayant 1111 tnux de Inctob:icilles Clevit ktnient ca- 
r:ictkristiques de l’inflaniniation. Le inode de rCaction pouvait 
Ctrc interpritk coniiiie 6t:int une rCponse h une lksion cellulaire 
inflammatoire priniaire de voisinnge, avec une faible valeur d’al- 
biiniines, nugnient:ition des u-globulines et coninie une ritponse 
secondaire du tissu lyniphoide, sous forme d’une nugnient:ition 
de la valeur dc.s iiiiiiiuno-glohulines. De plus, en raison de  ]:I clif- 
fCrence fortenient significative existant entre les groupes en re  
( p i  concerne ]:I fr:iction des ,4,-globulines, i l  Ct:iit raisonnnhle dc 
supposer clue le groupe prhentnnt  des tests cle recherche tles 
1:ictobacilles n6g:ilifs avait une concentration iiioins 4levPe de 
transferrine, la sCrum-glohuline ( p i  fixe le fer. Ceci p i t  h son 
tour indiquer clue les sitjets :iy:int un test de recherche des lacto- 
1):icilles nbgatif yrcsenternient nne plus grande aptitude h fixer 
le fer, ou clue les sujets nyanl 1111 h u x  de lactobacilles &lev& prC- 
senteraient nne :ingiiient:ition des besoins en fcr. 

Z I’SAhIAf RNFA SS I “ G  

VEKBALTNIS ZWISCBEN SEHUMPKOTEINSPEKTRUM U N D  LACTORA- 
ZILLENZAHLEN DES SPEICHELS 

Der Zwerli dcr vorliegenden Arheit war, die Elelttroferograni- 
me h i  zwei Gruppen von I’ersonen niit verschiedenen L:ictob:1- 
zilleninengen i n  den1 Speirhel zu studieren. Die eine Gruppe hntte 
h i  niehreren Untersuchungsgelegenheiten negative Lactoh:izil- 
lenz:ihlcn gezeigt, die :indere Gruppe rnehr :rls eine Million J a c t o -  
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hazillen pro in1 Speichel. In  der ersleren Gruppe war die Karies- 
rrequenz sehr niedrig ; Iteine :11t ute Knries und lieine radioluzcnte 
(icbiete uin die Zlhne  heruiii lagen vor. In  der letzleren (;ruppe 
war die Knriesfrequenz hoch, jeder F:ill init r:idioluzen ten, ] m i -  
r:idikuliiren Gebieten war abcr :iiis~eschlossen worden. Die elel<- 
trophorelischen Norin:ilwerte des 1,~iborotoriuiris w:iren :ruf Seren 
gesunder I’ersonrn gegriiiidel, die fiir :iiidere Zweclte iiiilersnc~ht 
worden waren. 

Deiii Ergehnis ging hcrvoi., class die Gruppe init holirn Lacto- 
bazillenz;ihlen iin Speicliel ein typisches entziindliches Serumpro- 
teinspelitruin aul‘wies im !’ergleiell iiiit tler 1uctobazillenneg:itiven 
Griippe. I)as I~ea l t l ionss~iek t r i~ i i~  kiinnte sowohl als hnlwort eines 
inilieubeclingten, priiniir ciitziindliclien Ze1lsch:idens iiiit crnie- 
dettem Alhuininwert untl wrliiihteiu cdilobuliiiwert, :ils :iucli 
cine sekundiire Antworl Ig~ii~ihoidcr Gewehe in Gest:ilt verhiiliter 
Iiiiiiiun~lohulinwerle erltliirt wcrtlen. Ausserdein sclieint innn in-  
folge eiries stark signil‘i1i:inten Unterscliiedes zwischen den @,- 
Frdttionen tier Gruppen antiehilien zu lciinnen, class die Grup- 
lie iiiit negativein Lactobazillcntesl eine quniititaliv niedrigere 
Menge Tr:insferrin, des eisenhindende Seruinglohulin, hntte. Die- 
ses lidnnte d:rrauf hindeulen, d n s s  entweder die 1ii~toh:iiTiIleiine- 
gativen Personen griisserc eiscnhinclende Fiihiglieit lintten, oder 
such class Personen mit hiihercn I,:rrtol~:izillenz~ililen cinen er- 
Iidhtcn Eisenbedarf hi t ten.  
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