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from a snall dish that was plaoed in the cage. In eaoh of the three diffar­

ent e a ges butterB of d1ff'er€lL.t vitamin levels uere used; namely" high in 

both A and B activators, high in A and low in D and low in both A ~nd D. 

mlen 25% , ~ f the ohickenz *are dead in tho cago with a buttsr low in both 
. 

A and D, 16% were dead in the cu ge with high vitamin A and low vitamin D, 

none had died in the' oat 's with butter Wile. t wa.s hi gh it!. both A and D. It 1 e 

important that these ohicks had the opportunity to eat all they wished but 

notwithstanding this they did not eat enough more o~ the low vitamin product 

to ma.ke up for its defioiency ~n v1 t a.min loval.. It was observed, however, 

that just the opposite occ ur r-ed , no.m.ely, that much mo r e butter was eaten in 

the c a g e with tho high vitanin buttElr '~n an in the cage with the medium or 

low' vi tami.n buti:ar. : AccordinGl~-, I repea.ted the test 'u e i n g 40 ohiokens in 

one cage a.nd using three different grades of butter in the s8JI1e __oage, the 

material -b e i n g weighed in -ea~h day and the uneaten par~ being we~ghed out. 

The bu"tter -di shes 'we r tr ple-ete d ·i n" d1ff'"eren~ par~a of' - -the e a ge from day to day 

80 they had to search for the high vitamin produc~. It wa.s .o f _i n t e r e s t that 

they ~te twioe an much of the high vitamin bu"tter as of the low vitamin but­

ter_ whereas not a :~emb e r of ny staff or myself oo~lrl tell any difference in 

the shr&o samp~es of hutter in taste. amelI or apperance. 

Another illustra"tion of the di-:N'erenoe :in "the number~ of deaths occurr­

ing in th~ee pens of ohi'ckens on "three d1"f'fe,rent gra.des of but"ter on the baa5 

of the vit1UIlin con"tent is ·s h own i'n~ Figure ' 14 ~"t the lef't in wh'ich i"t will 

be Been that 'When- 72% were dead in the pen wi"th low vi"tamin but"ter on1y 24% 

had died in :t h e oag~ 'with high vita~in butter. and at the right when 18% 

of the high ~itami~ butter had bean eaten in "the groups where all types of 

butters wer~ presen~ only fifty pee oen~ had been ea"t8n of tha low vitam~ 

butter. (oheck these figures) 

These striking illustra"tions of the differenoo in ~e bu"tter of different 

levels and their effeot on animals is aimilarly strikingly illustrated in 

"the matter or human by the oontrol o~ dental oaries or ~ooth de.ay. 
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Figure 15 shows a ~ypioal badf case of dental oaries. Note that the tooth 

structure is shown in light areas and the demineralized and destroyed struc­

tures in dark areaa, where the minerals have been destroyed. Clinioally 

find it possible to oontrol uental carieB close to one hundred per oent de­

pending apparently ohierly on the oooperntion of the individual by ~aking 

available diets ~hat contain adoquate quantity of minerals in suitable form 

and essen~ial vitamins for utilization of the minorals in the form of a high 

vit~in butter. While splendid results are provi~e~ with -a very htgh - vita­

min but~er. the effect on humans is apparently no be~ter with low vitamin 

butter than demonstrated vi~h the .ae~... Qhlckens. When the vitamin and 

mineral _oontent are adequat~ tooth decay oannot o~ly be cheoked but Nature 

is induced to make an important protec~ive reao~ion in the teeth. while the 

cavity produced by the falling cut of the demineralized ~ooth structure doss 

not itself fill in. the soft leathery deony under an adequate rein£orcem~nt 

of the nutrition beoomes hard and glassy by a prooess like petrifying wood 

through minerals being deposited in the leathery dentin from the saliva and 

more important the dental pulps on the interior of the tooth is induoed in 

aaaes ~hat are still not beyond repair to lay down a new layer of dentine 

inside the pulp ohamber beneath the approaching dental caries thus putting 

n barrier or roof over the vital pulp and the point of irrita~ion. This is 

illustrated in Figure 15 whioh shows progressively at the head of the arrcrw 

reading from left to right the mineralization within the pulp chamber. 

While the phenomtna or ~ooth deoay is not completely understood or a genera 

agreemen~ provided as to the contribu~ing faotors. certain fundamental condi­

tiona seem to be eB~ablished. First that the actual' process of attach and 

breaking down of the enamel surface of th tooth is largely the result of 

acid produce4i locally by bacterial growth. The oonditiolls whioh con~rol 

this prooess have to do with bo~h providing a pabulum or oulture material for 

aoid produoing organi~8. In other words a condition which relates entirely 
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to the effect of foods while in the oral cavity. Another has to do with the 

~ffect of food on the bllod and saliva and tooth structure. The ~act that 

primitive racial stockstha~ I have studied in various parts of the world do 

not have tooth decay in spite of the fact that no effor~ .ss been made by prae 

tically any of the~ in the matter of oral prophylaxis and mouth cleanliness; 

whereas these same individuals when they change their food from those provided 

by that community as selected by the accumulated wisdo~ of the group and ade­

quate to produce hi gh immunity to dental caries to the less effioient ~OOdB of 

COID.I:lerC6~ chiefl~ white flour products, canned g ood s , sugar and sweets in o che 

words largely deffiine~alized and devitalized foods. they lose their high immun~ 

ity to dental caries in practically nI l groups. Even the sinple prooess of 

reduoinb sugaE and Gtarches and w~ite flour products and replacing them r.ith 

naturul foodo haG been de~o~s~rc~8c to nnko e gre ut i~provement rangins from 

50%control of dental caries to 83% acco~di ng to the age groupa This process 

\lone does not ~roduce n&nrly as conplete c C4tro l o~ den tal caries as the re­

informemon~ of the nutrition wit~ s pa c i a l fat-soluble ac~ivator~# particularl J 

hi ~h vitanin butter. 

As a n illustrat ion of the ~i ~h efficiency of a w~ll ccntrolled diet in 

reducing; dentul caries# we aee in Figure 16 the e~fect on 48 patients of "a l l 
;- :; 

-, 1 ---' 

ages i~ which the	 average num-ber of new cavities in thi? period was ..~~
 
.-,\ ~'
 \ ,. 

wheras i n the gr OUPt,~ ioh received additional activators-:t-e-~ :t'fiO.T"~ 
t ; 
" 

had only O~05 ~ oavities per individual. In the adult age groups 1.55 cavi · 

ties per individual developed whereas no cavities develop~d in the nine with 

additional vitamins. In 18 1n~iv1duals in the teen age group ~thout speoial 

aetivators there were 2.0 new cavi~ies per individual, wheroas there were onl: 

0.11 aaviZjes per individual in the 9 reoeiving special vitamins. It will be 

semthat the control has been very close to ~ hundred per cent. 

Figure 17 also illustrates the effeGt of special vitamins. The dotted lin 

shows the caries level in tho different age groups that reeeived no additiona 

vitamins; whereas the lower solid line shows the ef~aet on those with the 
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special vitamins. This group of individuals i~ divided into ten year age gro~ 

One of the very important ~i8apprehensions haa to do with human efficiency 

in utilizing minerals thnt are present in the foods. Dr. Julia outhouse and 

her coworkers in the University of Illinoi6 have shown that presohool ohildren 

utilize about 20% of the calcium of milk; whereas in an adult subject the per­

centage retention of dietary calcium 16 abou~ 20%.• • Re~. 

Ref.*~**~*~-~ft~.~~*~~~~P.~8B.-e~*Ae~~.*M___ 
The Utilization of the C~Qium of Milk by pre-Sohool Children*-by Glad~ 

Kinsman. Dorothy Sheldon, Elizabeth Jensen, Marie Bw••• Bernda and Juli 
Outhou~el J. Nutrition 171429 (May) 1939. 

The studies of that brouP give further very important data. In a study of 

seven adults to a6cer~ni~ the amount of oalcium they could take from ~o foods 

namely milk and carrotE, it was found that ~hc averaGe for the seven was only 

24.1 %of' the calcium from milk and 13.4% of the calcium. from carrots. One 

individu~l w~s able to ut~li£c 30% of the calcium fro~ mil~ and 34~ of tho eel­

oium fro~ carrot#e. Non e of th~ individuals were ~ble to use nIl o~ the min-

Jrals provided in th0se ~:D foeds. 

It is prob~ble that there is go~erQl miaapprehension not only on the part 

of the .~~~y laity and professioncl gr oup s but even the oonmittess u?ointed 

by the govenrmant to outline adequate menus £or maintenance of health. 

In my laboratory and clinical studies with animals and humans, I am freque~ 

ly called upon ~o assist in oases of ununited fracture. While in Africa I waf 

told that the soldiers ~hnt developed broken bones were nearly all sent to 

Europe to repair and heal~. Thi5 no~th5tanding the faot ~hat primitive race 

there seem ~o have no *rouble in heal~fraoturea.. I found on careful study 

that they had apeoi81 food programB for the Lndividuals with broken bonee. 
s 

In Figure 10 ahowt~i ~he result of an ununited fracture in 35 days tha~ had 
un 

been/united for many months. This also shows mnrked impD~vemen~ in several of 

+'he blood factors, partioularly the oaloiuo and inorganio phosphorus, the pro­

duct of these two increasing from about 24 to 60(1) during the perio ¥of 

this healing. 
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Another 5trik~g illustration is shown in Figure/l~ 19 which had been 227 

~ays without union before the special reinforcement of the nutrition. Sp1endi 

~nion was produced in 115 day~ after reinforcement of the nutr ition. Again 

the marked improvoment in blood ch~ieal factors is shcrwn. 

One of the striking illustrations of the dependence of animal life on the 

quality of the soil producing the plant life is provided by the oomparison of 

the e£fect of transfer of large 'ereheron hcrs6s from England to the Falkland 

Islands in which they declined fro~ the large stook as expressed in Percheron 

draftt! horses to the si~e of ponies in a few generations. A comnarison of tb 

mineral content of tho grasses in the two pastures is shown in Figure 20 in 

whioh it will be seen t hat practically all the ninerals except ch10rin are muo 

lower in the Eakland Lslnnd pasture than in Lord Ashton's horse paddocks in 

England. th e fib er content is m~ch h~bh~r in the Falkl~~d I81REd grasses than 

in Lord Ashton's pasture. Note·pnrticulnrly the difference in the level of 

'ih e e a.Lc i um f' r ora 0.2 % to 26% (?) a.nd phosphorus i'ro:n % to %. 

It is importan~ in this connection that a broad progran oE educa~icn of 

the masses be instituted. llos~ poople think of breads as rela~ivaly oo~parab] 

pertieula~ly if provided from the same variety of ..heet. The Canadian govern­

ment has carried out oomparative tests with wheat samples grown in different 

parts of Canada using the same seed grain in all experimental plants. They 

hnve kindly sent me samples of these wheai:s for chmmical analysis. In Figure 

·	 2 ~ will be seen a comparison of the quanity of the various minerals when thesE 

seed ~hea~s were grown in seven~een dir£erent par~s or Canada. Note for ex­

ample that in the case of iro~hat whereas when the wheat was sown in one par­

ticular district the iron con~ent was sixteen times as high as when ~he same 

soed was grown in another di8tr1c~. This _eans that one would heve to ea~ 

about two loaves or bread to get enough iron per day if grown in the latter 

~laoe. whereas one or two slioes would be adequate if grown in the other plaoe 

in order to provide a day's requirement of iron. 

In rurther consideration of this problem. par~ioularly as it relates to 
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pasturage plants or dairy animals. I have analyzed the mineral~ content of 

.any pasturage plants 8 of which are shown in Figure 21. Note the marked 

differenae in the level of each caloium. potassium. phosphorus and magneaium 

ranging upto five and 100 fold difference in sone cases. Yet looking at these 

plants they wOuld appear to most people to be comparable. This beoomes a 

very important. matter when selecting fodder. particularly pasturage areas for 

cattle and other dairy animals.« It is iI:lpor~ant; 'to keep in mind that the 

80il determ~nes the level of the minerals for ench the grass. the animals 

blood, animal's milk, eg~s of chickens as shown by the heighth of ~he oolumns 

for the several rri nc r-a La presented in Figure 22 • ... 

When theso da~n nre &Fplied to the denands o~ the dairy cows l body both for 

maintenance and nil~ praduetion, it is readily shown tha~ she c~nnot produce 

efficient do.:"ry products a.nd maintain her own body on fodders of ina.dequate 

mineral con-ten~.. :I? the ~irst Srcu:? i;..... Pl eura 2) the rec:uirements for phos­
~It~~" 

pho~us. c&lci~ cnc ~otassium are shown for the ~intenance of the caws bod~ 

in the secenc'. Gro'lp is s h own -the amount of -these needed .for five G~llon m:ilk 

production per d ay s.n d in -thE- third. gl"0Up -the a raount of the s e the.t must be 

providod i~ t~e fodder. The amount of ~.~ mineralc that were availeb1e in 

this particular pasture that was causing the brenkdown of cattle in Texas 
. . 

is ne~t shovrn nnd in the fifth column of figures we see ~hat only calcium is 

provided in sufficient ~uantity in the grass g~own on that soil to maintain 

her body. whereas both phosphorus and posassium were innd6quat~. 

In Figure 24 we see cattle from Tax~G and Nev ~exico areas. The one at 

the right from Tex~e has loin disease and the two at the le~t were marka~ly 

defioient. The graph shows the ccmparison of the ~inera1 content of their 

hloods with that of normal blood of cows on adequate nutrition. One of the 

cows to the left had e broken leg producec by spontaneous fracture. 

The rate at which plants grow has a very marked controlling effect on the 

vitamin content. In general the lonb d.ays o£ northern summers produce a muc] 
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higher vitamin level in the foods than the shorter days growth of more aouthe 

latitudes. The reindeer of the far north live largely on lichens which have 

a period of rapid gro~ during the summer and then is frozen down and re­

mains in cold storage -£ or w,inter use. It is eaten by the reindeer who paw 

through the anow to obtain it. This produoes animals of very superior phy­

9 i Q al quo. l i -t5. e B • 

wrLile in central Africa among the cattle tribes I was advised that their 

method of' s81ectin g; {;ood cows to keep :'n the hord was to observe how quickly 

their calves o ou'l d s cand nn d run to e aoap e fron predatory o.niJ:J.a.ls after they 

ere born. unless the~ were very vigorous at birth they had very little chane 

of survi"Vin g. T1:-,'Ls i s c.Ls o t~e r c a so n why :-:1. mos t; districts they used long 

horned c a b t Le w::ic !'"" ho.d hi Gh c ap ac t ty fo-: self!' pzoctecti on. 

Whil~ in Alaska I was ndviaed by the reindeer horders thut younG reindeer 

c 0 u 1 d -0 E: d r Q :: :' e ~ i·2 ::'.. f 0 0 t o f' S :1.o-n n.n d c ~ u l d n 1iJ. 0 s -t i!l S ~ non -t1Y run i::.' need 

be at 40 mi Lo e un hOl.~r to }:ocr r.wc.y fron tho rr oLve s Ollio '70·_<~.d: be 1Taitin~ 

for them. In ~ iGt:;.:.c 25 "ITC SGe a :-ci:adcer d.o:~ nnd ~D..rr:. the lv.t-t;or hac! boen 

born i n the 3 :10" an d -ty pico..l cf' -;: l: i s hiE;h "Vitali-ty of -thE)SO roindoer. I 

was told 'by Mr. Lemen -that he ha d frequ$D.t1y e e on y oun g r e Lndee r co.:'vea less 

than a day old go on F, wi ld dash u i th a herd that h.a d gone on 0. r ampc g o and 

that he had never BGen a cal~ knockod down and that i~ would even run undor­

neath -the La r ge animals evan though they wo·re 80 young. I ....7:lG a Lno advised 

that these Y04ng female calves could beoome pregnant ir- so~o cnOCG in six 

weeks after birth and give birth in turn to e fawn the follow ing saason. In 

Figure ~ we Bee n typioal reindeer herd of the far north. 

Since the level of vitamins in the f'ood control ao direotly the health 

of individuals and their suscep~ibi1ity to disease~ it is not surprizing tha' 

that the vite~in curves for our foods when arranged in order of the montha 

in the year is in opposite phase to the curves f'or 8icklness and death a. 

shawn in Figure 2(.. It aocordingly, beoomes imperative that the vitamin 
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oontent of our foods shall be reinforoed in the winter and spring months. In 

my studies of the praotical applioation o~ these principles I have found that 

the use of dairy produa.ts particularly butter fa~ that is produoed in dis­

tric~8 oapable o~ providing high vitamin contont butter at defini~e ~imes of 

the year. will go far toward providing a simple meanc of reinforoament or the 

nutritio~D~ the cop-t rol of dental caries L~d many other expressions of degen 

eration. Ci f 0.11 the v ar-Lcu a 1'ood produ.cts the.t contribute directly ~o fod­

der for dairy nnim~la. the best that I have found is rapidly ·grGwiRg young 

green. wheo.~.;, rar,:idl:r b!"oril:.g rye tl oats and barley. As!!. rae an s of: seleotion 

I have baon p~ocurinb ca~plGB of dairy p r o d uo t s £rom many places throu.ghout 

the world t ll :;;'O"J.[;ll c, s e r-Le s o f' ye a r s. II: me last fiftenn ~-eD.rs there h a s been 

reoeive d and analyzed i ll my laboratory over 3 0 . 0 00 samples of dairy produc~8. 

Fz-ori J~h,,; G e d u.te 1-c iG v e r y c Le n r ttat t here is a marke t. s e a s ouaI '\""ariatioIl. 

i n t ho v :;'t;o.u..in Lev o L ::::'01' [ i v en -pl u c;0 s an d ind.eed ct..s.n g GG tha t are d irectly 

related to Chan €06 in climate wh ich control the plan~ growth. On e of ~he 

districtc t ht.l.t I ll U 'iT13 raade orGcn;:; i v e s t ud L e s r n h a s been western 'I"exc.s and 

In Figu r e -cB I ha v e s hown f luctuntionn of tho e.otiv~tor 

c on tianc c f' b u-t ·t.er p r od ue o d fro :..:.. wheo.-c pa s t ur-a go ill c on j unc tri on with native 

brassos in a h e r d o f o a trtLe a J.; Te.tic~o. l~cvr Mexico "through Go p eriod. of' nearl J 

two yeo.rs con~inuou8 observation. At tho ~im~ the wheat pasturage was in 

lush the vitamins havo alse been relll~i7ely high bu-t even ra.pid teI:lpera~ure 

and humidi~ chaubGS produoGd a rapid de~l~ne in the vitamin content. For 

example, the level was high in November. 193P, it dropped 0.5 a resul~ of a 

frost and blizzard to n very low level in a weeks' time. Similarly there 

was n ~rked fall in truo periods of gro~ in 1931. The dairy produo~a ob­

tained at the time of the peak have proved to be very effioient in ~he con­

trol of dental cnrie~ and he~ling of ununited frao~re and in gBner~l health 

problema, We have a~ onoe by this simple procedure an indieation of one 

of the means whereby dairy products can be greatly enhanoad.For the people 
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in the high valleys of Switzerland the cows Bought the pasturage near ~he 

blaci~r to bet the rapidly growin g grass at that point that had been reoent­

ly wutered by th8 meltinG snows ana. glacier. This irrigation water proved b~ 

eKp6r1men~ to bo very much noro efficient in plnnt gronth than the use of di£ 

tilled water because of its higher content of nitro r,on. ~he natives of' thes~ 

high valleys were careful to cut the grass nt the timE) it W'l;.3 in its lush 

g r owt h and store it in proper barns fer wints:- use. This gave them their hig 

v:.tani :r;, content du.ir:f products the yec.r around. -\Ie c e.n similarly b~' the 

storage o f' s u t t e b Le ~re.ases n t th e time of t11 ei:!:' lush g r cwth and feeding in 

the d.~;y f' o r m ~r: t h.e Yriint er time~ p rov Ld e .fodder fo~~ COt'lS t!1.c.t i'!ill b e adequai 

for me.intainir-f c. hi [:h level of: -vitamins in tho dair~r prod.ucts th:-oughout 

the 

N O'l.' ]; 
Add:" (L s-c,u c.:,- 0 :' t h e and illuEtretio~ o f 

reeos have ce[encr~ted i~ physical ~orm whe~ they change their n~~rition to 

modern io 0 6.c of' c o trne r c e :::" 12<:' -',;L (: i r me tb od 0 f :::naint ~in i~ g e.. hi Gh c ~p I;. c;i ty for 

ef'rpie:ielJ.t :r-(:proc.~ctior 'by tics u s e o f ' s o e cl a .I f(l ci s due t c -t:::'cir" accumulated 


