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Introduction 
This is a summary of the research activities of the Depart. 

mcnt of Oral Medicine at the University of Aluburnu Medi­
cal Center as they relate to protein metabolism in oral health 
and disease. The contents of this report have appeared or will 
appear, in more detailed form, in a series of publications. * 

The Importance of Protein in Health and Disease 
Proteins arc carbon, hydrogen. oxygen. nitrogen, with few 

exceptions, sulphur compounds. In u."'signing' the dcsignntion 
protein (meaning first or preeminent) the impor tnnr-c of 
these complex organic nitrogenous substances was recogni zed 
over a centu rv ago. There is no question but that the proteins 
occupy a central position in metabolism. In the first place, 
many proteins serve as viral structural ingredients. Thus, they 
are the basic units of all the connective tissues. This applies 10 

the dental apparatus. Secondlv. proteins arc fundamental rom­
ponents of the enzyme systems. All physiologic phenomena 
t'e.g. muscular contraction. nerve conduction. renal cxcn-. 
tion ) are inextricably linked to and dependent upon p!lzymt' 
acti vitv. This applies equally to the oral machinery. Thirdly, 
protein compounds are essential components of most of tho 
hormones, It is known that the eudor-rine rm-rhunism infl u­
enccs the oral tissues. Simple organism- d'>Jwnd upon .Iiffu. 
sion from the ern-ironment to provirh- the llt't',bloxY.!!"ll and 
to remove the carbon dioxide. However. the motubolism of 
mammalian tissues. obviously rr-mote from the atmosphere. 
can only come to pass because of a mechanism whirh allows 
the constant delivery of oxygen and thc sv-tt-mnlic- n-movul 
of carbon dioxide. This system is dependent Ur'lll\ the pro, 
tein complex, hemoglobin. Hence. fourthly. protein als» plu ys 
a role in the transportation of the n-spirator y gasf':". Finally. 
it is now well-established that most of the antibodies, a vital 
part of the immunologic defenses, arc of ~1 proteinir- nature. 
Obviously, the immune systems are mo-t important ill pro­
tecting the host against the many and varied enviroumcntnl 
challenges, It is fair to conclude, from these nud other data. 
that protein plays a significant role in the mniutouuncc- of 
homeostasis. 

\Vith this as hackground, an attempt will now 1)(' made [0 

answer the following three questions: 
1.	 W'hat is the protein state of tlu- Americ'un 

public? 
2.	 Do relationships exist between protein mctu!.. 

olism and oral health and discase? 
.'{.	 On the assumption that significant correlatiotl:" 

exist. is there cau5e·and-eJTeet ill the paraHt'I­
isms which prevail bet\'leen protein metabolism 
Hnd thp. stomatologic :-:.tate'! In other words. 
what changps in the oral picture follow protpin 
supplementation '? 

·Writt:' 10 food and i'utritioll News Edilor for li... t of !Jllblj(·atiotl'-. 

The Protein Stale of the American Puhlic 
The Expert Committee on Medical Assessment of Xutri ­

Lionnl Status of the "':odd Health Organization has sum­
marized the complexities involved in nutritional assessment. 
Inder ideal ci rcurnstunccs. food hnlance sheets. sccioecouom­
it: data. food consumption pntu-rns, dietary surveys, studies 
of the biologic value of foodstuffs. rnorbiditv and mortality 
rules, anthropornr-tr v. clinical .... igns and biochemical ill forma­
tion all serve to pro\ ide a mulrif'accted picture of nutri tionn] 
-Iutc. Each of thesr- tools has its mr-rits and limitations. 

For purposps- of this discussion. a LilJd1l'mjeal nnalvsis of 
total serum prote-in ill 508 routinc dental clinic patients will 
he cmplovc.l. Table 1 summnrizes the scon-e for the group 
tinder fa::;ling nnr] two-hour postprandial conditions. The 
lnterdepnrtmcntnl t:ommiUef' 011 \utrition for Xntional De­
fense (IC:\:\D I r('("op::niz('~ less than 6.-1. as low and below 
G.O grums per cent frankly deficient. Xlosr investigating 
.!.!rollps ,l('('t'pt (i..; to 7,:J g rnms pl'r cent as the physiologic 
rnngc. ltilizimr this standard. apptoximatclv 17 and 13 pt>r 
rcnt of the ':'llbjl'd~ show lewis eithcr hclow or above the 
n--ommendcd rang!' under fastin~ and postpruudia] condi­
tions rcepcctivclv. Other author itics prefer more restricted 
limits. If 0111' rq!ank for example. b,G to 7. 1- g rnms P!" 
cent as a more n-alistic mousure of protein state. thr-n 3-1. and 
25 p('r cent of the subjects demonstrate abuormnl findings 
ll ence, within till! limits oj tlu-se olrsercations and sunported 
hJ' others. it is reosonnble to ansu-er the first qlll>slio/L with 
thr statement shut u .~ig/liJi('ant sl?gmcnl oj the A,nuican 
public demonst rutes suln-ptirnul biochemicul r(',l!I'('{iof:s rj 
11mll'in nictubolism, 

(Continued on Page FOlLr) 
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Relationship of Protein lUelaholi~rn and Oral Slate 
The problem now to be faced is to learn whether prote ill 

metabolism and oral state correlate. Limited work, partie­
ularly in lower animals, suggests significant parallelisms. For 
example, apparently protein deprivation invites alveolar bone 
loss. This is quite understandable when one realizes that 
bone is a vital tissue, constantly undergoing formation and 
resorption. When these two forces are equal. there is neither 
bone loss or gain (the physiologic pattern in the adult). 
Bone loss follows either an increase in bone resorption, a 
decrease in bone formation. or both. ""helher bone forma­
lion lags is a function of either reduced matrix formation 
and/or a decrease in matrix mineralization. Historically, 
emph nsis has heen directed largely to mineralization. How­
ever, there is reason lo believe that a disturbance in osteoid 
matrix formation may be more common. Of relevance hen' 
is the well.established· fact that protein is one of the essential 
ingredients in the fabrication of the osteoid matrix. It is. 
therefore, not \v·ithout some justification that alveolar bone 
loss was studied in 100 presumably healthy policemen and 
firemen and correlated with serum albumin I another measure 
of protein stule}. Tnble 2 shows that the 22 subjects with 
serum albumin levels of 4.1 to 4.4 grams per cent had a mean 
alveolar bone loss of B.7 per cent. The 55 individuals with 
the slightly higher alhumin level (4.5-+.8 grams per cent I 
had slightly less (7.3 per cent) mean bone Joss. The per­
centage decreases to 6.6 and 3.0 in the 21 and 2 men with 
progressively higher serum albumin levels. Hence, u,ithin 
the limits 0/ these brie] observations and in unsu-er to the 
second question, there do apfJPar /0 be 5if!.r7l'ft'C(lnt pnmilclisms 
between oral health and protein metuboiism, \\'hile these 
correlations are of interest. in themselves they do not prow 
cause-and-effect. For this reason. \\t' turn our uttention (0 

the third and last question, 

Protein Supplements and Oral Health 
Eighty presumably healthy junior dental students part.rei­

pated in an exper-iment to observe the t'lTect of protein sup­
plementation upon gingival state. The gingiva of the anterior 
maxillary and mandibular teeth was graded on a four-point 
system and a mean gingival score derived. On a random 
basis, 22 students were givPH daily a specially prepared soy· 
bean protein supplement. Another group of 22 received 40 
grams daily of an inrlistinguishahle placebo consisting of 
methylcellulose. Eighteen subjects were supplied with a 4-0 
gram tripe Hour cookie; the remaining 18 received a role­
tivel y indistinguishable sugar cookie supplement. The mean 
gingival score was redetermined four days later by the sanu­
e-xaminer with no knowleduc of tbe previous gingival vulur-s 
or the nature of the supplement. Table 3 summarizes the 
percentage improvement in the four groups. It is evident that 
there were striking changes with the protein supplements (89 
and 87 per cent improvement}, that the responses lo lilt' two 
protein supplements are quite Similar. and that no such 
change was ohserve d under placebo conditions (17 and 9 per 
cent improvement). ln ansu.'/'r to the last question, tliereiore. 
the evidence presented here appears to indicate tluu: protein 
supplementatiun, in llu- amount given arul [or the short pe· 
riod administered. e-xerts a br-fl(>fieial e//,'e! upon tire gingr1'{l 
(and olher measures 0/ ural stale as Ji.~/('d in fll/? re/(>renc('s) 
lj)' L'irtlle 0/ a reduction ill gingival 5core. 

Summary 
The evidence keep:- pyrumiding that di:--l'a:--e is a multiruu­

sal problem. While different authorities differ on the precise 
mechanism, there is agrf'ement 011 two points. Firstly, it is 
generally recognized that two major groUP5 of factors are 
operative. It appears clear that disease or-curs only in the 
presence of one or more environmental challenges. But. to 
complete the story, one must recognize that health or disease 
is the end-result of the capacity of the organu-m to mer-t sur-. 
cessfully (via host resistance) or unsuccessfully (via host 
susceptibility) the many and diverse environmental threats, 
Secondly, while there are undoubtedly classical expressions 
of disease stales, the common cxpericncu is that health ;1l1d 

disease are relative states which exist in a graduated series. 
There is considerable published information to indio..tc that 
protein metabolism plays a cardinal role in host rr-s.istnnce 
and susceptibility. 

While the nutritional state of the nation is not completely 
known, there is some evidence that protein metabolism may 
not be adequate in a segment of the population. due. in part. 
to poor intake, absorption end utilization. Incomplete hut 
highly presumptive data :-uggest that protein metabolism and 
oral health are related. However. thi- eorrr-lation. in itself. 
cannot be regerded as proof thnt a protein deficit is tIle' 
r-ausc of the oral pathosis. Finally, limited studies in tlii­
report indicate that protein supplementntion is followed by 
hr-nr-ticial ~ingival rhan1!f'.~. This is ill agn-r-mr-nt \\ ith other 
:"lomatoJo!!if' <tudir-s li"kd in the IJi/Jlio!!raph\". '.' 
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