
Table 1. Statistical analysis of data ob- 
tained from phosphatase activity in the 
whole salivas of 26 caries-free and 26 
caries-active persons. 

Caries- Caries-
Activity free active 

Alkaline* 
Range 0.06- 1.98 0.06- 1.98 
Mean ( 2 )  0.58 0.68 
S. 	D. ( G )  0.66 0.50 

Dev. - Z 1 - . 2 - 0  =0,61-
(T 	 GXI - Xz 

Acid* 
Range 0.90-12.60 2.40-13.80 
Mean ( 2 )  5.65 7.61 
S. D. ( a )  	 4.1 1 3.30 

Dev. - TI - F2 - C _ 
1.9 

ci G2, -z2 

* Uniti of phoiphatase per 100 ml of whole salixa. 

caries activity and phosphatases found in 
whole stimulated saliva. Analyses for 
both acid and alkaline phosphatase \rere 
performed on a randomly selected group 
and on caries-free and caries-active indi- 
viduals. 

Fifteen milliliters of paraffin-stimu-
lated saliva \rere collected from each of 
100 naval recruits ranging in age from 
17 to 20 years. Acute cases of gingival 
infection were eliminated from this 
other~rise randomly selected group. Sim- 

M s  per 100 ml saliva 

units per 100ml saliva 
Fig. 1. Phosphatase activity in whole sa-
livas of 100 randomly selected naval per- 
sonnel oi age ranging from 17 to 20 years. 
(Top)  Acid pohsphatase: mean, 4.72 ; 
range, 0.60 to 13.8; standard deviation, 
+ 3. (Bottom) Alkaline phosphatase: 
mean, 0.57; range, 0.12 to 1.92; standard 
deviation, 2 0.405. 

iIar saliva samples were collected from 
26 caries-free and 26 caries-active indi- 
viduals \rho had had no dental restora- 
tions. T h e  caries-free group Tras selected 
by clinical and radiographic examina-
tion. T h e  caries-active individuals \rere 
selected clinically on the basis of the ex- 
istence of ten or more carious lesions. 

T h e  colorimetric method of Seligman 
et al. ( l o ) ,  as adapted for saliva tests by 
Chauncey ( 3 ) ,  Tras used for phosphatase 
determinations. T h e  Coleman junior 
spectrophotolneter at an  optimum \rave- 
length of 525 m y  and 10 by 75-mm 
cuvettes were used. 

T h e  mean acid phosphatase activity 
in \\hole salivas of 100 randomly selected 
persons was 4.72 units/100 ml, ~ r h i l e  that 
for alkaline phosphatase was 0.57 units/ 
100 ml (Fig. 1 ) .  T h e  mean acid and 
alkaline phosphatase activities in whole 
salivas of 26 caries-free individuals \rere 
5.65 units/100 ml and 0.58 units/100 ml, 
respectively. T h e  caries-active group 
sho~red  mean phosphatase activities of 
7.61 units/100 ml (acid)  and 0.68 units/ 
100 ml (alkaline). 

Statistical analysis of the differences 
in the mean acid and alkaline phospha- 
tase levels for caries-free and caries-active 
groups did not reveal significance. The  
probability of obtaining the observed 
differenccs in the mcans for acid phos- 
phatase Tras 7 percent or less; for alkaline 
~hosphatase ,  it was 54 p e r c ~ n t  or l ~ s s  
(Table  1 ) .  

Tha t  oral phosphatases are predomi-
n a t ~ l y  of bacterial cell origin seems lye11 
established (1-4). Ros~bury  (6 )  and 
others (4, 7 )  have asc r ib~d  possible roles 
to phosphatases in saliva that are based 
solply on k n o ~ r n  activity characteristics 
of these cnzyrnes isolated from o t h ~ r  tis-
surs (bone, l i v ~ r ,  kidney, serum, and so 
forth).  T h e  mpre existence of a phos-
phatase associated with the hactcrial cell 
does not, however, preclude the action of 
this enzyme according to previously ac-
cepted theory. Thus it becomes impor- 
tant to look on the oral phosphatasrs as 
entities and to characterize them accord- 
ing to thr sprcific oral debility in hrhich 
they are suspected to be taking part. For 
instance, recent tests in this laboratory 
sholred that acid phosphatase of the paro- 
tid secretion Tras inhibited by tartrate, 
~ r h i c hhas been s h o ~ m  to inhibit prostatic 
phosphatase ( I1) . This ~ r o u l d  immcdi- 
ately bring to mind specific correlations 
rcgarding tests for cancer of prostate 
gland. I-Io~rever, characterizations of 
both parotid and prostatic enzymes he- 
come essential brfore conclusions may he 
d r a ~ m .  

T h e  faiIure to correlate the presence 
of phosphatases in saliva wit11 certain 
oral debilities (dental caries, calculus 
formation, periodontal disease, and so 
forth) probably results from the fact that 

these enzymes are present in so many of 
the organisms normally present in the 
mouth that any association is obscured. 
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Possible Function of Serum 

Proteins in Tissue Culture 

I n  a recent article by Eagle ( I )  it \\.as 
found that, ~ r i t h  the exception of the 
necessity of serum proteins, completely 
defined chemical media are possihlr that 
support both growth and multiplication 
in c ~ r t a i n  lines of mammalian cells. T h e  
pos\ibiliry that the serum protcins con- 
tribute as yet u n d e t ~ c t ~ d  elemcntst r a ~ ~  
or vitamins is being investigatrd by him 
( I ,  p. 503). 

Although t h ~  presence of such trace 
elements or vitamins is certainly a possi- 
bility, there is another alternative that 
I f ~ e l  should be considcrcd. Both from 
the work dcscribed and ~ r h a t  is k n o ~ r n  
about protein chemistry and function, it 
secms that the essential substances could 
be proteins, perhaps certain of the serum 
proteins themselvrs. 

From the results givrn in thc paper 
( I ,  p. 503) it appears that the activities 
of the protein fractions were determined 
by the extent to ~ r h i c h  denaturation 
cou!d not occur in the fractionation pro- 
cedurr. Exhaustive dialysis ~ r o u l d  re- 
move most of the salts and other im- 
purities, and this is knolrn to rrnder 
many proteins unstable and susceptible 
to structural changes (2, pp. 21 1-213; 
3 ) .  Alcohol is a denaturing agent for 
many proteins (2,p. 207; 4, p. 173),  and 
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there is evidence that serum proteins 
resulting from alcohol fractionation are 
denatured to the extent that, although 
still soluble, they are poorly metabolized 
when they arc injected into an  animal 
(4 ,  pp. 460-461). Only the salting out 
method bv the use of neutral salts is 
thought to leave thc protein fractions in 
thcir native, unaltered form (4, p. 173) 
and apparently only by this mct l~od Lvas 
Eazle able to obtain fractions that were" 
consistent in thcir activity. 

T h e  possibility that specific proteins 
arc essential for the activities of a t  least 
somc mammalian cells would also seem 
compatible with somc of the properties 
and roles that have becn described for 
certain protcins. They could act on the 
cell membrane and affect its pcrmeabil- 
ity to other materials. There is evidence 
that the protein hormone insulin acts in 
this way (5 ) .  There is good cvidcncc 
that certain plasma proteins can enter 
cells fairly readily ( 6 ) ;  and, once inside 
the cell, the esscntial protein may act by 
complcxing smaller compounds whose 
activity may depend on this action. T h e  
tremendous importance of this property 
of proteins and the dependance of the 
biological function of many compounds 
on the alteration of properties resulting 
from such complex formation has becn 
pointed out in detail by Needham ( 7 ) .  
I t  seerns to be an  accepted fact that pro- 
tein hormones sonlchow alter the me-
tabolism of the cells they affect; and, 
because some proteins are present in 
relative abundance, this should not in 
itself rule out an  essential metabolic role 
for them. 
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Early Man and Fossil Bison 

A4t certain sites in and near the Great 
Plains, there are associations of fossil 
bison and early types of projectile points. 
Correlating these associations, I have de- 
veloped a possiblc sequence of certain 
projectile points and of contemporaneous 
fossil bison forms (Fig. 1 )  ( I ) .  

I n  1947, Skinner and Kaisen enumer-
ated the knottn localities where fossil 
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Fig. 1. Associations of bison forms with sites and projectile point types in the Grrat Plains. 

bison are represented (2 ) .  At a number 
of these localities, Folsom, Plainvie\\., 
and Scottsbluff points have becn found. 
Since 1947, Scottsbluff points have also 
bcen identified a t  the liinley sitc in asso- 
ciation with Hisofl (Bison) occidentalis 
( 3 ) .  

Excavations at the MacI-IafKe site rc- 
vealcd that the F'olsom complex is older 
than the Scottsbluff ( 4 ) .  This fact has 
been confirmed elsetvhere by radiocar- 
bon dates on a F'olsom site (9883 t 350 
years ago) and on a Scottsbluff site 
(6876 t 250 ycars ago)-dates that in-
dicate an  age difference of somc 3000 
years ( 5 ) .  

T h e  Folsom-Scottsbluff succession hav- 
ing been established, it is evident that 
Fig. 1 shotvs the best possible way of 
correlating the fossil bison and proji:ctilc 
points. 

The  number of sites with associations 
will have to be increased before the rc- 
sults of the correlation can be regarded 
as established fact. Ncverthelcss, until 
contradictory evidence coines to light, it 
provides a M orking hypothesis. 

Sound contradictory evidence is lack- 
ing. At the Lime Crrek site, a Scotts-
bluff laycr \\as reportedly found strati- 
graphically below a laycr attributed to 
the Plainvie!\ complex ( 6 ) .  I-lot\ ever, 
according to Krieger (who originally 
conceptualized the Plain\ic.iv point),  the 
Lime Creek specimens are not Plain-
vie\\ ( 7 ) .  

Plainvie!\ points may pro\c to be 
younger than Scottsbluff on the basis of 
a supposed geologic relationsl~ip between 
the Lime Creek sitc, ttith its Scottsbluff 
layer, and the nearby Red Smoke site, 

\\.here authentic Plainvie\\. ~ o i n t s  tvete 
found. T h e  geologic c\ idcncc, hot\ ever, 
has not yet been published in a convinc- 
ing manner. 

One ~ o t c n t i a l  f l a ~ \  in the chain of 
cvidcncc must be noted. T h e  points fro111 
Grand Island and Iiusscll Springs are 
not typical Plainview points. Probably 
they are merely variants of the Plainvicxv 
type. At the Red Smoke site, these so-
called Mcscrve points tvcre found in the 
same cultural laycr as typical Plainview 
points. 

Early man (Paleo-Indian) occupa-
tions appear to be separated from the 
latcr (Xco-Indian) occupations of thc 
plains by a drouth period of somc 3000 
years, beginning about 6500 to 7000 
ycars aqo. Fo5sil forms of bison ha \e  not 
yet been found in any of the known 
Nro-Indian sites. And, with one po5sible 
cxce~t ion.  modern bison havc not been 
found in sites attributed to early man 
on the Great Plains. 

The  possible exception is the Agate 
Basin sitc in Wyoming (8) .  There, the 
bison (said to be of historic species) 
were not classified according to the sys- 
tem Skinner and Kaiscn developed. Un-  
fortunately, they were discarded from 
the U.S. National Museum because they 
appeared to be only a superfluous addi- 
tion to an  already adcquatc collection of 
modern bison (9 ) .  

A renewed excavation of this site and 
a rrexamination of its bison remains will 
shot\ whether or not the historic species 
lived contemporancoucly with occ;den-
talis in the Paleo-Indian period. Con-
temporancity seems to be out of the 
question, because the historic plains 


