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Some Means of Improving Human Life by Increasing 
the Vitamin Content of Milk and Its Products 

By WE STON A. PRICE, D . D. S., M . s., F. A . C . D . 

O U 'J.'LI N./<~: 

a .	 So me Reaso ns Wh y Civil iza ti ons 
Have B een Built Around th e 
Da ir y Cow and Su f te r From H er 
F eed , Cli m a te a nd Ot her L im ita 
t io us. 

b.	 Wh y Mill, i s t h e Only Co m plete 
'Foo d . 

c.	 Ev idence or a Need fo r Cre a t in g 
1I10re Vitamins in M ille 

d .	 The Seasona l R ise a nd Fall in 
H eal th a nd Disease . 

e.	 A S t udy of th e Seasona l R ise a n d 
Fall i u Milk Vita m ins in Fi ve 
Hundred Pl aces T'hro ug hout th e 
W Orld . 

f.	 T he Da nge r to Na ti on a l H ealth 
a nd Lire F'rnm the Decl ining Min
erals and V it a m ins in Ca t tle 
Foo ds . 

T he co m ple te dep enden ce at in fan t 
life or th e huuia.n s pecies on milk and 
milk products for th e s ust en a nce of life 
is s hare d by a ll Ma m m a li a . T bat so 
la r g'e a gr ou p of a n ima l life is in cluded 
in thi s r es t ri cti on es ta b lis hes the run
da rue n t.at impo rtan ce an d value o f 
milk as a [nod product. It is of par
ti cul a r interest and s tgu ittcauce th at 
the hi gh e r m il m rn a.l ian f OI'111S are de 
pend ent f or a lon ger period up on mill, 
as t he food o f infancy tha n th e lower 
[o n u s . For thi s r ea son the burd en o f 
b u ma n mntherhood has bad to be liJ't ed 
by th e utili zation of foster moth ers 
whi'ch hav e cons is te d a lm os t en ti re ly 
o f so me o t ne r auima l a n d [or t his a 
very Wide r a nge of co n te m pora ry mam
ma ls bave be e n used, in clud in g th e cow , 
goa t, sheep , horse. pi g, r eindeer, ca mel , 
llama, buffalo, water bn flal o a nd yak. 
It is s igu if tcan t that a ll of th ese 
ar e g razing a n im a ls . It is for thi s r ea
son th a t th e peopl e of th e U n i te d 
S tates maintain appro xima tely 25 mil 
li on dairy COWl;, 01' one for eve ry five 

of th e inhabi t.ants . That th e mammar y 
g la nd product of so large a vari ety or 
a n imals could he used a s a source of 
milk t o s ubs ti t u te for or a u g me u t that 
prod uced by th e human m oth ers demon
stra tes th e s im ila r ity of the che mica l 
con t.en t of milk from va r io us s ources, 
th e d ift'eren ce bein g largel y in th e co n 
centration Of var ious fa ctor s. This r e
m arka lile s i m ilarity is di sclosed in 
T a ble l. 

Tl is of pa rt.icu lar interest Lllr.t. in 
t hose cnuntii es where clim atic .co ud i

ti on s do n ot permit th e m a intenan ce of 
some a n ima l to a ct as it [ oster moth er. 
a s in Gr eenland a ud m an y ot he r co u n
tri es . tile human m o tb ers a re co m pe lled 
to s uc k le th eir youn g to three, to u r, fiv e 
a nd eve n six yea rs of a ge . Thi s s ug 
ge s t s that mill, m us t con ta in so me fac
ta l's that a re ve ry esse n tial to hum an 
life th at ca nno t read i ly b e ob tain ed 
trout o t he r so nrces. Co nd i ti o ns , th ere 
for t' , wh i ch de t erm in e the va.Iu e of a 
di s tri ct l or th e co m for table a n d health 
fu l mainten ance of la rge human g r oups 
m us t o f n ec ess ity be, in la r ge part, in
flu enced and eve n cnu t r ol led by the 
capa cit y of th e a rea. to mainta in in 
good hea l th graz in g a n i m a ls that ca n 
tnu ct ion as fos t er mothers, a.nd a.s w e 
sb a ll see later hu man we lfare is tre 
m e nd ou s ly dep end e nt u pou the avail 
a bi li ty of adequate nu tritional food for 
s uc h gr azin g an im a ls w h ich ractors 
rea d ily become q n i te ri gidl y fixed lim 
itati ons fo r h u m a n progress and expa n 
s iou . 

Mill, is th e on ly si ngle food k no w n 
tha t i s ab le to maintain life with co n
ti nu ed g r ow rb, which m ean s that it 
must co n tai u not on ly the energy pro
du cin g Ia ct.ors . bu t al so those esse n 
ti al for th e iuaiu t ena ucc and r epair o f 
bod y ti ssu es and for s us ta i n ing organ 
functi on , D u ri ng a co u ple of decades 
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precedin g th e pr esent on e food values 
have been expressed largely in terms of 
e ne r gy prodnclion, hence their eq u iv 
a le n t in ca lor ies . Thi s was based on the 
oxvge n that wonld be consum ed in th eir 
burnin g , it having been establish ed 
that the eu ergy fa ctor was Lhe same 
wh e th er deterrn tu ed on the bas is o f. ox
idation in th e tissues for heat a n d e n
er gy produ ction 01' wh en burn ed with 
oxygen ill a co n fine d cha mber. I t wa s 
roun d , how ever, t ha t th e purer t he 
sy nth etic food product th e s hor te r was 
the period of tim e that it could main 
ta in anima l life. 

Til e grea t con t r ib u ti on o f th e la s t 
few yea rs which cons ti t u tes all ep och 
ill man's h istorv has bae n the disco ver y 
of a g ro up o f substances ca lle d act tv 
ators . SOUle of wh ich ha ve been su ffi 
cron uv id e ntifi e<l to be lahe led as vi 
t a uri ns A, B, C, e t c. It is because in 

order for a fo od to b e ad equate f or 
g r ow t h and th e maintenan ce of life i t 
must contain th ese a ctivators as well 
as th e e ne r g y p r od uci ng fa ctors, nam e 
ly, th e minera ls and o ther ch emica ls 
ne ed ed fo r tissu e buildin g' and r epair, 
hence mi lk s ta n ds s up r eme and a lone in 
importan ce as th e on ly food whicb may 
can tain a ll th ese substance s in adeq uate 
qu an t i ty. When ever mil k f ails to co n 
tain th ese esse n tia l activating su b
s ta nce s in adequa te quantity , mamma
lia.n life , wh ether h uman or other a n i
mals, ca nno t develop wi th maximum 
ph ysi cal [01'111 and most e f f ic ie n t Iu n c
ttou . 

The ph ysical s t ress or gestation :\,1)(1 
la ct a ti on has been a v ery great facto r 
in th e mu ltiplicati on a nd growth oE 
a utm al s of a ll th e mam mal ian s peci es 
a n d es pe cia lly so of the human s pecies . 
Th is is, in l fIY ~ p. part, be cau se natu re 
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Fig. 1 Composition of Mammalillfi Milk. Mil ks of t.he different. mn m m als d Ifl"el' 

ch iefly ill th .e wn te r and fltt content. 
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has so co ns tit u te d mate rnal uni ts that 
in case o f sho rtage in th e food of th e 
var ious prod uc ts es sen ti a l for makin g 
co mp le te milk th e m o th er \VBI t ak e 
these su bsta nces fro m th e ti ssu es of her 
ow n bod y Io r the n our ish m en t o f b el' 
de vel oping e m br yo or nu rsing i u tan t . 
There a r e m any ev i de nces of th e se ri 
ou snes s of this o verdraft. It bas, for 
pxample: be en found tha t pra cti call y 
e ve ry language has a n express ion eq ui v
a len t t o ou r own " A T oo t h for E ve ry 
Chil d ," t h us exp ress i ug t be ac k nowledg
m eu t tha t dental ca r ies was par t ic u lar 
ly r-am pan t at tbe ti m e of pregnan cy 
a nd la ctati on a nd associated with ch il d 
bearin g , T h is co udit. iou bas bee n pro
du ced in var io us la ct ating annu al s uu 
del' nu tr iti on al st re ss. It ha s fu r th er 
heen demonstra ted a nd ab uud n.nt ly so , 
th at if th e milk pr oduct was produced 
by an indiv idual , h uru an 01' o t her - ani
m al , th a t was on a di et suffi ci euttv defi 
c ient so that the ma te r na l body co u ld 
n ot s upply th e d ef icle ncies very m ark ed 
d i s t.u r ba nces woul d dev el op ill t he 
you ng hein g nou ri s h ed by tba t m ill , 
sup pr y. Th ese de fi ci enci es ha ve not 
beeu ch iefly d ue to t h '" ab sen ce of s uc h 
m inera ls as ca lci u m au d ph osp bo ru s, 
t he ch ie f co ns ti t ue n ts o f bo u es a nd 
tee th , bu t pr imar ily to th e a bs en ce of 
th e activating s ubs ta n ce s which th ou gh 
pss en Ua l ruay be pres en t on ly in v ery 
m in u t e proportion a n d q ua.u t.lty to th e 
total vol ume of th e m il l" 

Macy a nd her asso ciat es ' have s how n 
t ha t t he a bsence of t lie wate r so lu b le 
v ita m in 13 gro up is ch ie fly r es pons ib le 
for d ea t h in chil d hood in t he Philip
p in es . It ha s lon g been k oo wn tha t one 
of the se ri ous r esults o f wa r co ns iste d 
ill the in cr ease in ri c k e ts a n d ot her 
ch ild re n 's defi ciency d is ea ses. 

Wi th th e p r ugressi ve a pprecia tio n o f 
the va lue of milk as a f on rl p rod u ct 
th ere ha s, o f necessit y, bee n a u in 
crease in dem and w hich co uld only be 
s u pplied by incre as ing th e indi vidu al 

I Ma c)' . l e ie G . : a n d Out h ous e. J u li a : Th e 
V ita. m ln Conte nt 0 1 M rl k U sed in Lnta n t 
F' eed i ng : A m. J. Di s . Ch ild r en; Vol. 37, 
No .2, F e b., 1 929. 

p r oduction of t he cows mak tng up th e 
dair y herds . T h is h a s bee n a ss ocia ted 
with a progress ive decr ea se in t he phys

ica l s treu gt han d res is tau ce to d ise ase 
nf th e offsp r in g , su ch th a t it oft e n ha p
pe ns th at the calves of t be mos t valued 
cows ou the basi s of capa cit y for mi ll, 
produ ctio n a re th e hardest ca lves to 
r ai se a n d ar e o rte n r equired to be t ak
I' ll fr om th eir ow n m ot hers a nd placed 
on th e milk of a cow tha t has r ai sed a 
s t r ong ca.lf i n ord e r that th ey m a y be 
a deq ua t e ly n ourish ed to u orm a l devel 
op m en t. T hi s ha s no t been caused by 
t he cow not ha ving rece ived a ll ad e
nua te Quan t it y of fo od or food incapa
b le of e n ab li ng t h e cow to prod uce a 
la r ge q uan ti ty o f mill" bu t because th at 
food did not p ro vi de to th e cow t he es 
se n ti a ls fo r provid tn g in a dd lt io u to th ' 
e ne r gy pr oducin g fa ct or s a n d m in eral :' 
a n ad eq uate s upply of th e a c t.iva t in x 
su bst ances , so rn e o f whi ch are t he 
k now n vitamins. 

In order to mor e eas ily visualize the 
r ou t e of t ile m in eral elemen ts fro m tl lf' 
soil t hro u gh t o t he hum a n o r oth er a n i
m a l bod y by way of mi ll, a s a food 
produ c t, W El w ill cons ide r SO IllC cha rac
teri s ti cs O f the foods of p lants a n d a n i
m als. F i r s t. we mus t i-emem ber th a t 
an iurals are dep end ent upon plants r" 

rect.l y or indirectl y for th eir food , 
P lan ts, whet.her g rasses o r tree s, u t.ilize 
bina ry wa ter -so l ub le p ro d ucts . These in
clude min eral sa l ts s uch as , ca lc iu ui, 
ph os phorus , m a gu estu iu , po taas i uui , OXy
ge n, u itroge u a n d ca r bo u from t ne so il 
a nd air. Pl a n ts t h r o ug h p no tosyn t hesi s. 
by way o f cb loro pbyll in t he lea ves 
make th ese tu t o or ga n ic com pou nds co u
taiuiu g th r ee 01' m ore ele me n ts. 'l'hese 
a re a va ila ble (01' buildin g hl c ck s fo r 
var io us 1'0r01 :- of a n ima l life w h ic b are , 
in th e hi gher forms, a.lm os t com ple t ely 
in cap abl e o f utili zin g t he inor gani c 
pro d ucts u tili zed b y th e plant. Th e 
s tru ct u re o f the a n ima l's bod y con tai ns 
the sa me ch e w ical ele me nts as t hose 
p r od ucin g t he pla n t ti ssue , bu t la r gel y 
in a differe n t rorui. 

The co mp le te depe udeuce of plaut 
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life o n th e ch e ruica l co n s t.i t u e n ts ami 

ph ys ica l ch a ta c teri s t ics o t t he s oi l and 

e nviron me n ta l fa c tors can be eas ily 
d e m ons tra terl ill m a.uv ways a s ca ll a ls o 
th e d iLf ere n ce in the ch em ica l r eq u ir e
m ents of di l Ie re u t p lants . In "Fig ure 2 
will be see n a pp rox ima te ly te n da ys' 
g r owt h o r co rn , ~;J" own i ll so l u tiou o f 

m in era l sal ts . III No . 1 a ll five are p res 
e n t a n d in the s ucceed tu g n u mbers a.ll 

hu t t h e one sa l t in d ica te d a re pr es ent. 
N o. 1 sho ws th e a ruo un t of g rowth of th e 

plan t i ll a so ln t ion co n ta i n ing t he Io l
lo w lu g sa lts in di sti ll ed w a.l.er p e r 1 ,01) U 

c .c . : ca Ici u ru ni tr ,Lt e t wo g r a ms . p o 

ta ;;siu nl n i t ra t e (1 .5 or a gra nt , 1J0ta~ · 

s i u m s u l uh a t e 0 .5 o f a gram , 

ma.g n esi um s ulp hate 0 .5 o t a g ra in 
11 11d re ri o us p hosph at e U.,I of ,1 g ru ru , 

P la n t No. 2, la ck s t h e ca lc iu m u i

t ra te : No . 3 lac k s no ta ss.ium nitr ate ; 

-1 ta ck s p o ta ssi um s u lp h a te, 5 la ck s 
ma.gn es iu rn s u lph ate an d 6 la ck s tb e 

te rro us p h osph a te. 
see n that th e cor n 
o u s g row th in th e 
g rea t ].I· s tu nted in 
cl u m n it r ate, o n ly 

It w ill at on ce be 
has its m os t v i ao r 

com ple te so l u t.io u , is 
No'. 2, lack iu g ca t
a sligh t gro w t h in 

No. 3 l a cking pota ss iu m n i t r a te and d e
press ed gvo w t.h i n eac h Nos . 4 a nd 5 
l ac k ln g r espect i ve 1)' po tass iu rn su l p hate 
a n d m a g- l;;;'f\iu lll su lpha te , a n d li a s its 
seco nd b est g ro wth i ll No . 6 . w h ich 
l a ck s t h e (eno Ll s ph os pha te . It m us t be 
ke p t i u mi nd that lal ' i!e seeds h ave a 
po tent ia l rese rve o f mi ue ra ls w hic h 
[id es th e plant ove r t he ea rly p eriod s 
of g ro w th u n d e r co n d i t ions whe r e n o t 
all of t h e min e rals (Ire d e fi c ient i n pro
port io n 10 t h e s t o r age . T he s to red min 
e ra ls feed t he pl a n t unti l i ts roo t lr-ts 
a re fo r med a n d fun c t ion ing. S iru i la rl y 
m a ll)" o t he r p lan ts m ig h t 1>e shown 

Th es e r es ult s h a ve to d o with t he d i 
rn ct in flu e n ce o n ea r ly pl a n t g rowth 
o f th ose m in e r al s a nd sa lts wh ic h tor ru 
t.Ire lar ges t par t o f th e a sh . Min u te 



uuaut. it tcs o I ce rta iu o t he r ru iu e ra ls are 
uee ried ill additi on by ce rta in p la n ts . 
On e part in 2 0 th ousand of so me of the 
a bov e a nd of SO Ul e o t he r min eral s exe r t 
a very rna rk ed e ffe c t . F or exa m p le . 
s o me pl ants in cluding to ma toes se e m to 
requi r e copper in m in u te a mo u n ts , 
whi le o t h er s r equir e ba ro n , z in c or 
a lu mi nu m. T h e absen ce of mineral s in 
t he so il r ed uces t h e g rowt h of pl an t 
lift a n d r esultan t a bil i ty o f t.he plant 
to stor e th ose min eral s, h en ce gr a z in g 
a n imals a re handicapped in t he i r a b i l
it y t o ob ta in th es e min er a ls. 

Thi s is d e m on stra t ed in a ser ies o f 
s t udies I ha ve been co nd u cti ng on s o ils 
and g rasses rr om a n area in T e xa s (aud 
a lso from m an v o the r pl a ces) in w h ich 
a nutrition al d istu rba n ce i u ca t t.le ha s 
been troub le so m e. kno wn lo call y as 
lo in d isc us r- or cre eps . T h ro u g h th e 
k in dn ess of Dr. H . Schm id t , veterina r 
ian , T e xa s Agricu lt.u r al E x ner iru e n t 
Strl.t.ion , Co l lcg e S ta tion . T exas . I IWI' e 
been provi d ed wit.h b lo ods of ex peri 
me n tal a n imal s a nd sam ple s of g ra ss es 
a rrd SOils. I will nrese u t h er e in bri e f 
detail ros u l ts o f si x d iff er ent (yP es 01 
d ete rui inn t lcus th at h a ve be en m a d e in 
a s l ndy o f t he ca us a t ive fa ct or s of 0 1' 

~ aJl a n d ti ssue d ege n e r- a t ion s . clue pri 
mar ily t o n n tri t io u a l d ls t u r-ba u ces. I n a 
m or'e ex te n d ed co m m u n ica ti on I a m di s 
cu ssin g th e e ri d en ce of brea k d own i n 
on e 0 1' mo r e o r gans o r ti ss u e in d om es 
Lic a nd wild a n ima ls in m a n v co n n tries 
t lu' o ugh ou t th e world . W h i le SOlUe o f 
t h ese in clu din g loin d isease h av e a ll a s 
soc ia ted in fectio n fa ct or , th e Iu n d a 
mc n tal l esi o n or d is tu r bance i s broug h t 

a h o ut by ch e m i ca l d eficien ci es , cb ief ly 
m m ara} . S u ch di stu rb au ces in d o in cstt c 
n.nim als are usu al ly assoc ia te d w itb a n 
ab norm a l cra v in g , part icu larl y for 
bon es . an d t reatme nt in man )' co untr ies 
ha s as on e, a nd usu ally the c h ie f ra e
lor, t h e fee d in g o f g r ou n d ste r il e b on e. 
Ao i rua.ls rna )' be SO a ffl ic te d with a 
c ra ving for th e mi ne ral s t h at th ey w ill 
ea l. e veu pu Irtd bo n es a n d b y so d oiuc 
ma l' obtain tox ic materia l a n d bacter ial 
infec ti on [r om orga n is m s l i k e b a cil lu s 

bo l u l i uu s ,11 1\1 death ma v uo u sc u ueu t lv 
be produ ced by t ile t oxi c pr odu c ts a t til " 
ba cterial inv a si on . (n m au y COUI1 II' iE'S, 
h o wever , member s o f thi s STOUP of o r 
:.; a.l1 is llls are n o t avai la ble ill th e s oil a u d 
a lt ho u g h ti l e a n ima ls d o no t g e t t h l.
o r ga u is m larg e n um bars di e or a re 
g r catt y r educed i n ef f icie ncy . 1 have 
mad e th e se s t u d ie s t o t hrow ligh t lip an 
th e hu m an nut ri ti on al di s t u r ban ces a s 
we ll a s th ose o f tb e d a iry cow. In fi g 
ur e :l I h av e p res ented fiv e p h a ses fo r 
s t n d y : 

1.	 So il s , t h e to tal and a va ila ble 
p lau t foo d of ca lcium , phosph or 
Ll S and po t a ssium in t h r ee soils 
A I , A 2 a n d B . 

I I .	 A compar ison of 2 o f t h e gra ss es 
Al a n d A 2 g ro win g in t h e loin 
di s ea s e di st ri ct w it h a n a ve rag e 
lawn grass tak e n [rom m y Irani. 
la wn , B . 

Ill. The a v erag . ca.lc tu m . p h osp ho ru s 
a n d po t.assiu m lev el s o f (h e 
bl ood of 3 cows in t.hr- lo in d is 
ease ar e a an rl th e a v ei ag-p [ 01' 

15 norm al co ws 
I V.	 T he mil k-fa t. v ita m ins for cows 

in th e l oin d is ea s e d istric t a n d 
in com p a ri so u m v data [o r tb at 
en ti r e latitud e zo ne III. 

V	 Th e dair y r equirem ents of a 
t h o us a.u d po u n d co w are s ho wn 
fo r ea ch metab oli sm and mil le 

The chemical a u a lvsis o r th e so ils be 
ne a th t he g rasses a u al vzerl g ives im 
por tan t in torru a t lon b E"ui n g dir ectl y 
u po n Ia c to is co n t ro ll in g t h e qu ali t y o r 
th e g rass . Thi s is s h own in Gro up I at' 

(i' igur E' 3 . T h e ch em ical s a re s ho wn in 
on e fo rm o n ly , nam el y, t hat ava il a b le , 
for each of thre e mineral s. Mos t of the 
min er al s a r e ill a che m ic-al [01'111 n o t 
avail abl e for pl ant s. Th e ca tc iu m . p hos 
ph oru s an d po ta ss iu m a r e a ll low ill 
hath T e xas s o ils , t he ph osuhorus a n d 
potass ium bein g exc eed ingly low; i n 
fac t , w i th n o ot her informatio n , in th e 
light of out' presen t k uow le d g e. we 
wo u ld k n ow th a i t h es e so i ls could n ot 
co n li n ue to m ai nt ain s tock on th e p a s 
tu re th ey co ul d g r ow . T h e level s s b ow u 
here fo r a va i labl e p la n t food p l1(ls p ho r 
liS a t 0. 00 0 7 and 0.00 0 8 a r e on ly a 
f rac t io n of t hat p r ovided by a typi call y 
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Study of a Texas Cattle Disease Area on a Mineral and Vitamin
 
Basis , Considering Grasses, Cows' Blood, Milk-F at 


Vitamins and Cows' Mineral Requi rements.
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good so i l a nd th e avai l a b te po t assi u ru at 
0 .0004 and 0.0 0U 3 ar e Iik ew is e far be

lo w th" m tu uu u m req u irenients l o r a 

I:;ood so i l. In G r ou p ) A I and A 2 a r e 

t he so i ls be neath the two T'ex as ~rasse !) 

an d B i s t he so il ben eath ur v lawn 

!;ra~ ~ . 

In Group [I w il l be seen lh e cneuuc.u 
con t en t a t t h e grasses. It wi ll be seen 

t h a t. t he ca lclu m o f t h e grass ru a rk erl 
!\.l i s ab ou t on e- t nn-d tha t f ound in Ill ) 

la wn g r ass H w hich i tsel I is l o w in ca l

ci u m . Grass A2 is a bo ut nn.e-q u arL ci 
ui at o f my l a w n g r ass. As WI') sha ll see 

l ater eve n th i s l ow l evel o f cal cium i s 
II Ot th e g rea t e m bar r ass m en t. Til e p lios 
uhoru s co n tc n ts o f l hese t wo ~ I' asses are 
res pec t tve lv O .O~ per ce n t a n d 0.0 7 pe l· 
('!, n l o f th e d ry grass or o ue -twentv

e igh l.h a nd o ne-st x t eeu t h resn ect tve tv 

th e Qua n tit y ill m y lawn gr as s. ThE' 1l0 

t assl um fare s ~ ti l l worse . T 1H' q ua n t i t v 

in grass A1 i s 0.0 7 per cen t or Ih e (1 l'.1 

brass aud in .\2 . 0 .05 per ceut o f t h e 

(j 

(\r> ~ ras ;;. T ha t ill m y law n gr-ass i s 

1I .·19, seve n ti mes t h at i n g r ass AJ a n d 
a up: ox im a t el y 1 0 l imes tha t i n g rass 

1\2 . \ \ ' e w i l l see s horll y t h E' r esu l t s tha t 
mus t be prod u ced (r o m th e us e o f suc h 

fodd er s. 

Si nce tile b lood o t co ws as well as t he 

e t fi cienc)' of th e bod v w ill. of n ece ssi t y . 

be depend en l u pon the foo d c tem ents 
nva it a b l e w e o b ta i n tmport a u t i n fo r ma

tion (rom a n ana lvsls of th e b lood Cor 
th e )pv ",l ot v ar iou s chem ical ele m euts. 

o n l y three 01' which a re p re sen te d in 
t h i s char t . I n a ll of: t h es e s t u d ies, in 
cl u d i ng soi ls, g r asses , b lood s. mil k« , 

e tc . . a largc' number of che m ica l el e

Illell ts w er e d eterin i n ed whi ch space 

does no l nerrutt or presenting here. It 

is o f g rea t importance th a t t h e co n t r o l l 

in !; m ech ani sm s of l h e bod y ar e a b le t o 

m ai n tn in r et at.i ve lv co nstan t l ev el " tor 
m ost lIf the che m i ca l co u st i t u en ts. du e 

( 0 a i ema rk able svs te rn o f t enl po rn1'.' 

bo rro v i ng [ rom d epo ts o f nt ora ge with

http:rH+HH-+-H-+H++-iI-I-l�ll-I-...j


in t ilE' bod y, \Vh en disturban ces ap pear 
in th e uii n era l co n te nt 01' t he hlo od 01 ' 

bod y ti ssu es th cv usu all y Ind i cate a verv 
marked st ress i n wh i ch t he body i s no t 

ab le to com pensa.te bv processes o f r e
adj u st me n t a n d borrowin g, Th e t is 

S UE'S, th er efo r e, m 11M suffe r an d t 1l11C

tio n he im pa i r ed. No tw it hstnnd i n g thi s 
re mark abt e co mpens a torv ca pac i ty 
bl ood s se n t to m e for an al ysi s o f co ws 
living on th e p asturag e of th c l oin d is
ease ar ea sho w very d efinite ev idence 
or em ba r rassm ent. In Gr ou p III of Pi g
m e 3 I ha v e presented th e lev el s o f cal
ciu m , phospho r us a n d notass iu m in th e 
hlo od s o f 15 no r ma l cows as can t rols 
a11(1 th e a.vera.ge l ev el s f or 3 co ws [ l 'O IU 

the Joi n disease area, It is o f. grea t im 
portan ce th at all of t he se 3 cows w hose 
bl ood Che m ic a l con te n t is sh own 11 ere 
ha v e had b l ood s SO seri ousl y de ficie n l 
i n sp i t e of th e f act t ha t each was r e
ce iv i ng ::: ou nces o r b on e m eal pel' da y, 

w h ich it it we re all a va i lab l e w ou ld go 
far to co m pe ns a te fo r an o rd inari l v de
f i ct ent pasture g r ass . The avc rn ge Cal
ci um l ev el i n th e ss-r-um of a n o r m a l 

CO l\' in m~ series h as been shown to he 
11. 5 , T he ave tag e to r th ese 3 co ws i n 

the l o i n d isease a rea i s !L 7. T he In or
g'an ic ph csp ho ru s o f th e bloods ot 10)" 
s('r i es o t norm al co ws li as an aver age 

or 5,5 an d in t hese ~ il is 3,3. It 
ha s b een k nowu by th e ca Lt. lemen o ( t he 
a ffec t ed d ist t let s t.h a L s imp l y m ov in "

th e affected ca t Lie 10 an o t h er d ts t ri ct 
for a few wee lrs or month s w ou ld not 
on ly cur e t he d isease, but perm i l th em 

to ret urn t o t. he sa me pasturage an d 
frequentl y not bre ak ag a i n f or months, 
T hi s dem on strates nature's r emark ah l e 
capac i ty 10 r eplace depl et ed m in er al s ill 

th e norm al st ora ee dep o ts or th e bod)". 
One ca u.l ern an writes m e th at just m ov 
ill ?, h is ca t t le <\'('I'OS8 th e r oa d c u re d the 
di sl;'ase. 

A n lld d ilioual g r oup of data ar e av ail 
ab le from a s t udv o f th e req uire me nts 

of th e bod y fo r m etaboli sm and f or m ill, 

production , T h ese data a r e sh o w n i n 

Group Y, "flgul'e 3. Th e dai ly r cqu ire

m en ts or a nn rm al co w we i ehr i n g 1 ,000 
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poun d" f'o r m c tn bo l ism will he 42 grams 
o f ph osphoru s. 63 grams a t ca l ci u m and 
11,4 gra m s of pc t.asai u m, es ti m a te d as 

th eir ox id es, It ha s been es ti m a te d t ha t 
a normal co w w ei ghin g 1 ,0 00 pounds 
can ea t dail y 56 pounds of Iresh grass, 

The wa t er co n te n t of th e g r een grass 
m ak i n s; th e differ en ce b et w een green 
and dl')' g rass is usuall y es tima ted a t 
70 per cent. From th e ana lys is of t he 
g r ass sh own in Grou p If. m ark ed A I , 
which ex presses th e m inerals in th e 
p erc en ta ge of dry g rass, w e see th a t, 
t h a t qu an t ity O[ th is gr ass wo u l d on ly 
f urnish a tot al o f 19 gram s w h i r h 
wo u l d be th e l imit o f av ai l a ble ph us
uhoru s tro rn th a t so urce I or on e da y , 
w - see b y thi s that each da y this co w 
would have t o borrow [1 '0 111 h er s t o r-age 

dep ots, th e ti ssu es o f her bod y , chiefl y 
th e s lcele to n . 23 .::r am s of ph osph orus. 
H er re q uu-e m eu t s ror ca l ci um w ou ld be 
63 gr ams and the am oun t ava i l a b l e in 
gr ass A l w ou l d be 1~ 9 g ra m s. Th er e 
wo u l d, t neretor e, be 1 :, 6 g ra m s more 
than she w ou ld n eed f o r th e daily I ' e 

qu lrem en t s f or m et abol ism . Th e needs 
of th e bod y for potassl u m are ve ry 
g r ea t . Th is t ,OOO pound co w w ou ld re
qu i re 11 4 grams eve ry day. Grass Al 

cou l d on l y r u rn i sh h er 11 gr ams an d 
h er need wo u ld, of necessity , becol1\l? 
verv gTe<t1. 'Were thi s cow m i l k i ng a nd 
prod ucin g five ga llons at mil l, pe l' day , 
w h ich w ould not be a l a r ge am o un t [01 ' 

a so od producer , she w ou ld re qu i re 4 11 

grams or pho sphor us for th a t [lIlI'POS(' i n 
a tl d it i on t o th at re q uned [01' m etabol 

i sm . Of ca lci u tn sh e w ould r equire 3·/ 
grams an d of po t ass tu m 58 g rams for 

th e mi ll, a lon e, In oth er wo r ds , t h en ' 
would b e a comhin ed de man d fo r both 
m etabo lism an d ui i l k [1l"Orl ucti on of 82 
g r ams f or ph osp ho r us , 97 [or cal ci u m 
a.nd 1 72 1'0 1' potassium. T'hese are a ll 
co m puted as th eir ox ides. O n a ration 
of grass A l alon e th e dail y overdraft 

fo r phcsphoru s w ould be 63 grams and 

tor pota.sstu m 101 gr ams , Th e ca lc i u m 

de man d wo u ld be sat isl terl with 10 2 

gr am s unused . A bo u : one- t ift h a t' n or 

mn l hon e st ru r-t u re is ph osp horus, 0 11<" 
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th ird cul cium , o ne-fi f t ie t h ma gn es iu m da il y m in ei-a t s hor ta ge I'o r p IlOS p J101' llS 

a n d th e ba la uce orgu nic materia l. T he a n d pota ssi um if o nly g rass A l were 
t h ree o un ces or bo n- m eal would on l y used . III t h is chart th ere a re a lso s how n 
pro v ide abou t ] 8 g)'a ms o t pho sp hor u s g rap h ica ll y t he m iu ern l r equ ir e men ts o f 

eve n if a l l were uti lized . w h ich is prob  a 1,00 0 po u nd cow fo r each m et abol i sm 

;l hl)' ne ver poss ib le . a ud mi lk prod uc t.iou . T h e to ta l da il y 
In Fig u r e ,I is s how n gra ph ica lly t.hl s r eqn tr em en ts o r a cow fo r (~ ;".~Ii m e t abol 



Ism and mi lk are s ho wn in sol id col
umns [0 1' three factors , phosphor us, po
tassium a n d ca lciu m. I t wi ll be seen 
tha t th e ph osph o\'u ~ r equirem ent [or 
five g a llo ns of milk is a lmos t as grea t 
as t he co w's own dail y req uir cme n ts. 
Th e calcium a nd potassium a re bo th a 
lit tl e over half It S mu ch as m etabolism 
req uire men ts. Til e s um to ta l of t hese 
two is s hown in th e third gr oup of these 
sol id co lum ns and in the fourt h gro up 
of three colum ns th e a m oun ts o f t hes : 
thre e mi nerals av ai labl e in g ras s No. 1 
are s ho wn graphical ly for a da y 's r a 
u on . In tile last g ro up o r three it w ill 
be see n that t here is all excess of ca l
c iu m whi ch is ind icated in t he so l id 
col umn , b ut a l ai -ge s bortage of each 
p hospho r us a nd potass ium bo th s how n 
i ll the ope n wor k col um n. These r epre
sen t t he da i ly deficie ncy of aI, 000 
po un d cow a ll thi s particular g rass . 

In Ftg ure 5 wi ll be seen two view s 
of co ws that are down wit ll loin d is
ease. Through th e ktu duess of DI'. 
Sch mid t I a m permitted to use th ese 
typical il lu strat iou s of this distu rban ce . 
Co ws w it h loin di sease a t tim es go in
sall e a nd a t t ack th ose wh o are try i ng 
to he lp th em . Th ey ofte n lin ger for 
clays , draggin g th eir paral yzed pa r ts in 
au effo r t to maintain uu tr iti on . Some
what s imila r defi cien cy d iseases na ve 
crea te d g rea t havoc in m any co un tr ies 
o r the world . E xpr essi ons of q.ef ici en cy 
d iseases are ge ne rally a little differen t 
i ll on e coun tr y th an In an otber. due p,'i
mari ly to d ifferen ces in th e m in eral de
fi cien cies of th e soil. In so me co untries 
these conditions become s o severe that 
wh en cattle a n d Ia m bs are a llowed to 
ru n to geth er th e ca t tl e will ld ll a nd 
co m ple te ly eat the lam bs . Wor lt e rs on 
biol og ical prob lems invo lving de fic ie ncy 
d ie ts f requ ently fiod that whe re an imal s 
are to gether, on e a fte r anot h er me ui
ben; 0( th e g ro u p iu t ile cage w ill b E' 
mi ss in g, ha ving been en t irely eaten by 
their as so ciat es . Th is . of co ur se , r e
qu ires that iu s uc h t ests ani ma ls mu s t 
be in se pa ra te ca ges. 

Th e e mphasis of r ecent yea rs has been 

almost e n ti re ly u po n u -e rol e of ill rect 
ing organisms without do e co ns idera 
tion 1'01' eithe r th e m iu eral co n te n t or 
th e food inxes ted an d the min er a l ne ed s 
of th e borl v or til e r ol e that th ese de
f icienci es pl ay i n es ta blis blng a concli
ti on of susce pti bility to a t tac k fr om in 
fecting orga nis ms . WIl en we r ecognizE' 
t ha t h uman s are al so che mical m achin es 
l ike th e co ws and a re dep endent upon 
t be food rnta k e for the mai u ten an ce of 
t he s t r uctura l units of th e bod y, we 
r ea lize a t ouce t uat the re is great nos 
s ibil ity th at imba lances wi ll de velop 
from inadeq uate d iets. It is ve r y easy 
Io r ns to pla ce practica lly a ll t he s t r ess 
upou t he min er al intake together with 
tb e ene rg y prod uci n g food factor s with 
too littl e attentio n upon th e ac tiva to rs . 
W h lle the acti va to r s Inc l ud e th e k no wn 
vi tam in s th ey a lso includ e man y sub
s tances no t a lre a dy iden ti fi ed o r class
ifi ed . 

A most in teresti ug inci de n t hap peu ed 
ill co n nec ti on with th "l co ws wh ose 
bl ood s we have j us t been s tu dyi ug with 
r ega rd to lo in d isease in th e coas ta l 
co un ties o f T exa s . Acc or di ng to Dr. 
Sch m idt Within about a wee k nearly al l 
of t he co ws a f fec te d " we nt of[ bo ne 
meal. " In othe r words, th ey s udde n ly 
los t th eir bon e crav ing. Thi s occ ur re d 
w i t h th e r apid gro w th or t he youna 
g rass a nd la sted for a bo u t s ix wee ks, 
wb en a most re mark a bl e inc icl e u t hap
pen ed, W ithin about tour 0 1' five davs 
pra cti cally a ll of th e anim al s aga in ac 
qu ir ed t h e crav ing for bones. The us ua l 
meth od for testin g f or t hi s con d i ti o n 
( th ong h ofte n it wi ll be im med ia tel v 
obser va ble by th e fact that the cow s 
will ea t pi ece s a t wood , cloth . 01' e ve n 
di rt when bones a re not avatt ab le ) is 
to p lace two gra des or bones berore the 
catt le to be tested and to not e t he P€I'
cen ta ge t ha t try to eat th em. T he 
very severe cra vers a re de ter m ined by 
th e fa ct that t hey not on ly w ill ea t 
th e clea n bon es, but will ea t th e 
putrid bon es. Us ua lly tw o k iuds of 
hon es are nsed ; some that are cle a n 
aud whi te. free nom a ll objecuo ua ble 
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ndo r s, n.nd so me pu t rid ho nes . 'W hy d id v is ua li ze th em, i t w il l be see n a t on ce 
th e c.u. t l e a cqu i i e t he crav i ng s o su d t hat th e i nten si ty of t118 hu n ger i s n o t 

d en ly? Dr . T h eil er, wo r k ing in So u th r ela te d d irect l v to ei the r su u sh in e 0 1' 

A t rr ca wh er e t h er e h as been a g l'e a t ra i n a lo ue o r even t oge t h er , A u o te o f 

d eal or t r ou b l e w ith th is af l ec tio ll, h ns ca u t io» i s p r oba hl y j u st i l ied., in t ha t, 

presen te d data ITO I11 wh i ch I h a ve m a d e ln d ivt d u a ls l iv i n g ill a part i c u la r la ti 

a p;Tup ll s h o wn i n F i ~'ul ' e Ii , n~ ' rol l oo> t u de i n e i t he r t h e n ort he rn 01' so u t he rn 
i ng l,l e tesu l l s o u tl ine d b v D I". T heil el ' hem isp h erc wi ll be i n d anger o f t h tuk 

a s sh o w n in th e g r aph w h i ch I ha ve de  i n g o f seas ons in ter l11S o f t he ir ex pres

v el oped iro m h is d a l n 10 m ore easi l v s i o u in t he ir g POgT ;l p h ic an d n h vsi ca l 
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•... hi ~ l ltn \· ~ (h-t:, ...t ·:I 'llal titlt" ill th l" hunt" 
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uf fill' Hul'1(1. 

lu cn Li ou . w h'·)I'E'<.l;' , IJll il C d l r rc'l' t 'n t I ur
t o i s II il l "b la in w ith r e ;';'lr d l u t ile pe
riou of g ro wt h as rel ate d to su ns h i ne , 
m a x i m u m hea t a nd col d peri o rls . sea
so na l ra i nta ll. etc. Til e l atit ud e i ll 

wh ich Dr. Tl leil er 's wo rk w as d on e w as 
a uu r ox i ni ut ely 4 0 d egr e e~ S Oli t h . DU I

in c: t h e per io d com m anc i u g w i t.h th e be
;::i n IJi no: o r the w i n te r season, w h ich is 
u ot a co l d seaso n in t h a t l a ti tud e, a nd 
pr u;; r es,i n g t h ro u gh M"" to A u gus: 
(ou r w i n rer. Nove m ber ( 0 F'eb ruarv } 

t h ere was a co u t t nu a l in crea se in bone
ch e w i ug. N o t e t.h a t a t th is po i n t 8 0 !' E'r 
ce n t o f ,111 tile ca t t re a te ro t te n bo n es . 
D u ri n g t ile t ime Ir o iu Aug us t 5, t o 
Octo ber 27, t h ere was a con t in ua l d i m 

i n u t lon a t lh e cu rve. at wh ic h limE' it 
h ad t a ll eu t o ~ o pel' ceu t. N o le r.h ut 

d urin g th is perio d D I", T h eil er st a tes: 
" tlle w e a. l h er had hee l! co nt i n u ous ly d ry, 
bu t as it grew w arm er the spr i ng v('~

eta t i on b e;:;an t o app eal' , and t h is i s r e

gard ed as r esp on si b le fo r t he d i m inu t ic u 
ill pi ca b one-ch ew i n g , ' At t h is t i m e 

rai n s b eg a n a n d la s t ed t o r a fortn i gh t. 
w it h th e r esu lt t hat "tlw v ou n g Ye g 

e l a t i o n becam e a lm os t I u xu iia u t , an d b.\' 

til e, ru id d l e o f NOI'e m 1)(>r 1118 c r ~v i ng ha d 

r a jlidl .\' ta l leu to 6 pel' c\"n l, " W e s e(~ 

11 

l'ra" ill ;':'" ul"ullu l"(·d h ." IU i l l \.: I"11 1 lh·til· i~1Lt.·il· :-' . 
:-:UIIU' ;';''I':';f,in .:.:.. ;n d ll l:: l l. ... ill JH HH:'o- u t r- Ico u v-, 

l hen a n <I ;,soc in li lli l ' 0 1,,1' w i t.h t i le 
rap i d l y ;; 1'0 \\' 111>';' g r a.ss, A n um ber of 

11I\1I01"l.<l. lI l I a c t ors are r ecord ed RU eI' " 
ro rtn igh t of ra. in l ess w eat. he r: t h e vo un j; 
g !' a~;s w il l ed a u d a l t.ho u gh th e cra v i ng 
r em ai ned a t th e l ow l ev el or 6 pel ' cen t 
1'01' t w o w ee k s, ill t ile ne x t th r ee we ek s 
i t in creased t o til e hi gh l ev el o f 8 2 p e l' 
r en L, t h e h ighes t r ecord"d . a nd a ro u u d 
wh i ch f igu r e it osc i l la te d tor I h e nex t 
(w o m on t h s o r su uu u er d vuu gh t. C le a r 

ly , s o m et h i n x h a rl h a ppun ed to tl H' s rass 
so t h a t in i t s preseu ; st a te i t co uld n o l 

supp ly t o t he a nim als t h a t wh i ch t ll e.\' 
need ed so ac u Lph ' 10 p r even t t he a.bu or
m al cra.vi n g As Dr, T'h ei le r ha s e m 
uhns iz ed . we hav e t h e rr-c o rd t ha t t h e 
cr a v iu g in cr eased wh ile t l i e ca tt le were 
ca t i n a t he ol d rtr v grass at th e p re ced 

i ng vea r. prior to L1l P beg i n n i ug o f t he 
grow th o f HA W .c; r ass i ll A ug us t (t. heil· 
uu d- w in t cr. eq ui va le n t t o ou r F'ebru
aryl and l.h a t ag,H n d uri ng t h e per iod 
of d r y w eat h er w hen the gras s wa s 
w i l !<? (l In t h ei r SU Il1111er, D ece mber an d 
J a nu a r y (our Ju n e a n d J ul ), ) t h e c i a v
i ll g was a c u te. H e repo rts tha t i n th e 
iui dtl l e o f Ja nu ary " t he d r ou ght bt-o k e, 

th e pa s t u r e r eco v er ed , an d i l was nal 

u ra l l v t h oug h I t hat t h e crav i ng w ou l d 



<l Fil i ll d isappear . Th e un e xpecte d ha p
pen ed . howe ver, a nd n o tw i th s ta nd in g 
t he a m ple s upply of goo d green g rass 
a nd t he a bse n ce o f wil ti ng , t he crav ing 
d id Ho t fa ll to Lh e p r ev ious 6 per 
ce n L. but 0 0 Iy to 5 0 pel' cen t." H e 
states ru r tb e r t ha t " by t he e nd of 
March (t he e od or t hei r s um mer) t he 
c raving a ga iu s tn orl a t 8 0 pe r cen t." It 
is of parti cul ar in t eres t tha t Dr . Th eil er 
r el a tes t hese phe n om e ua di r ectl y to t he 
ph os ph or us co nte n t of t he growtug veg
eta tio n. 

It is ve ry e v iden t fr om man y' so urces 
o f in fo rmati o n t ha t t he u t f liza t lou o f 
m i uarals in food is o f te n dire ctl y de
pe nde n L upon no t on ly a s u f f icien t 
q ua nt ity of t he parttcu lar m in era ls ill 
avat ta bl e form. bu t a lso tha t th er e shall 
be pr ese nt in a de q ua te q uan ti ty . ce rta in 
a ct ivator s, soru e of whi ch a re t he kn own 
v itam ins . For Lhe co w t h ese iuust be 
av a i ra ble in t he grass whi ch sh e ea.ts. 
IC she t a n ob t ai n s u rflci en t o f each o r t he 
mi n era ls a nd ac tivators for th e needs 
o f her o wn bod y s he w ill wi t h ou t deple 
lio n o r he r slce le ton provi d e thew fo r 

eithe r Ia c ta t iou or ges tation . Nat u re, 
howe ver , has p ro vi ded tha t in case o f 
s h or ta ge t he mo thers bo dy wi ll be de
p le ted . Thi s depletion may be r esto -ed 
a n d unde r nor ma l oon d i t i o ns th e r es
tora ti on is co m plete ly accom plis hed 
durin g t he per iod o f res t a f ter the 
stress . 'l' he n a ture of t he ac tt vators, 
wh eth er the k n ow n vit a m ins, tuc l u rliu g 

bo t h th e wa ter s ol ubl e and fa t-sol ub le, 
or t hos e r egardi ug w h ich bu t littl e is 
known, wo u ld seem to be alm os t de
pe n den t up on seve r a l fa ctor s ; nam ely , 
th e cnaructer of the pla nt. t he so il on 
wh ich it g rows, tb e ava ilab le m ois tu n" 
a nd t em peru t u rc. a n d t h e r a di ant e ne r
gy wi t h rega rd to bo ll) th e k ind aud 
q ua n t ity wh ich n ou r is hes a ud develops 
it . 

'We h a ve n a turall y t ho ug h t of g rass 
s uch a s cows ea t as beiu j; a si m llar 
t h ing where ver found, It loo ks gree ll 
an d has m an y ph ysica l f ac tors in COI11

Ul O O . In Figu r e 7 I h a ve s how u in 
g ro ups for compa.rlsou , grasses tha t 1 

hav e studied from tile che mical stan d
po int a.n d for th ei r vita mi n co n te n t. 

Comparison of Miner al Content of P asture Grasses 
I. 'Pe nnsyl v an ia K no l l Grass . 5. T ex a s L o in D i s tri c t al'a s>; N o. 1. 
2 Oh io La w n G r ass. G. T e x a s L o in Dislri ct Grass No 2. 

..~\ ri zon a J'oh nson Gr ass . 7. P e n nsy lv un ia I ro n \V eed . 
I. Ar izona Crow foo t G ras s . 8. Brit ish Co l u m bia Land K:.l·: I'J a nl . 
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These c rasses se loct ed are from e ig h I. 
dirt E' re nt sources a nd ha ve bee n s tu di ed 
(' hiE' f l)' for i he i): m i ue ra lx, fou r on ly o f 

w h i ch a re :; 110W I I , nan rel v . ca.lci uru , pu
rass ium . ph osp horu s and mag ues iu m , 
T I ,,~y are n umbered frOUI 1 to 8 s ucces 
s ive ly for ea ch uf th e fou l' che mica ls. 
No. 1. is a P ennsy lvania k noll g ra ss 
which r obtaine d whil e se a rc hing (or 
I hA ca uses of hi gh vi tam ins being pr o
du ced by a par ti cu la r herd feed in g o n 
th is Ia rm . No. 2, is a n Oh io la wn g ra ss 
gr owing on th e rr on l lawn a t m y oErice. 
No. 8 a n d No. '* , ca ll ed J ohn son and 
Crowfool grass r esp ectively, wer e fr om 
a ll Ar izona di s t ri ct that sh o wed evi
dence of u ut rt tt ona ! di stu rb an ces. Nos. 
!) a nd Ii a re l wo Texa s loin di s tr ict 
e r as aes, th e fi rs t o t whi ch we ha ve j us t 
beAn s t udy ing. NO. 7 is a plan t th a t 
th e cows were eati ng with grea l a vid ity 
on th e farm in Penusylva ni a . Th is plan t 
is loca lly ca l le d I ron W eed. No . 8 is 
a pa stu rage stnub ea te n liber all y b y t h e 
s tock in Briti sh Colum b ia a nd ca ll ed 
lan d ka le. A g la nce at t hi s ch a rt re
vea Is a r emarkabl e d iffe r euee ill t h e 
qua n tity of th e min era ls in th e grasse-s 
~row n i ll different pl aces . F or exa m
vie , th e va riation ill ca lcium is troui 
0 . 17 per ce n t of tb e d ry g rass i n Ari zon a , 
Cro wfoot grass . to 1. 9 per ce n t in t he 
Pe nnsylva n ia Iron 'Weed a nd to 2.0 per 
ce n t in the British Colu m bia land kale, 
rhe las t tw o havin g te n ti mes as mu ch 
av a ila ble ca lciu m as th e mos t defi cien t 
gr ass . T he vari ati on i n pot a ssium is 
se en to be very g re a t. that in No. 8 be
ing over fift y ti mes that in No.6 . 'f he 
vn.ria r.lo ns in ph osphorus are a lso ve rv 
grea t , t h a t in lhe T exas loin dist r ict 
g ra ss (N o . I ) that we hav e jus t heen 
s t udy ing being on ly one- ror tv -s txtn Iba t 
in th e P ennsylva n ia Iron W eed . S im 
i la.rly. th e varia ti on in magnesi um is 
a bout GO tim es as ;.: rea t in th e Penusvl
va n ia Ir o n Weed , which was bein g ea l 
e n r a ven ou s ly b y t he cow s, a s th at in 
th e grass No 2 1'1'0 111 T e xa s. F ro m t h is 
cha r t we ~" l~ a t o nce wh ere w e mi g h l 
go for SO I11(; gra ss or fod der to r een for ce 
tha t whi ch is fou nr) to be so rlef ici enl 

bo th f rom cl ini ca l oxncr len ce a n d f ro l11 
che rnreal a na lyses . 

T he ex pe rie nce o r da in' ill"' ll e l) ~ a ;;:e d 

wiLh large prod u ct.ion herds is th a t th ey 
fr cq uen tl y, if nu t usuall y, pr oduce 
weak er calves tli an cows not being fed 
for hi gh pr od uctton . Thi s s t r ongly e m
phas ize s the a bse nce of so me Ia c to : S 

d urin g a ile o r both th e ges tation a nd 
la c tn lion nevIc ds. In d iscu asi ug th is 
ma tter rece nt ly with a da ir ym an who 
announ ced th at a mea ns h ad been di s
covered for co nser ving and providing 
t he g r ow th and dev elo pm ent for these 
weak ca l ves , he sta ted thal his new 
pr a cti ce was t o r emo ve t he ca lve s f rom 
t he mo th er 's mi lk within t wen ty-r our 
ho u rs whe n th ey were round to be a ll
norma ll y wea l; a n d place t he m o u t lie 
m il l, o f a co w th at had been k nown to 
g ive birth lo a nd r ear a vigorou s ca l t. 
Th ese cal ves are va l ua ble because 01' th e 
large pr odu cti on ca pacity of th eir mo th
e rs . r aske d him wh a t was (lon e with 
t hat cow's mill" wh e t he r i t wa s bot tl ed 
up an d so ld at a n ex t ra pi -Ic e fOI' babies. 
" B y jov e , tha t ' s a ha rd one" he sa irl, 
" but th a t is pr eci sel y wha t we are do
i ng. " 

In the ligh t o r Illy r esea rch es t he de fi. 

ciency in cow 's milk is lar gely th e a b
s e nce of t he vi ta li zin g or vita m in fac
tors a nd not th e mine ral con te n t. ' Viti] 
t he in cr ease in t.h e den s it y of popu la 
ti on of pa rti cular a re as of th e Uo ited 
St ates th ere has bcen, o f necess i ty, a 
cha nge o t ba lan ce in va lues which have 
aff ect ed pa sture la nds a n d besid es have 
grea t ly r edu ced the ratio of pas tu r e 
land to t.hat rcquued for a ll the var iou s 
uses associa te d with t he de nse ly popu
la led d is t ri ct. T his has a lso, of neces
s it y, e no r mous ly in cre ased t he demand 
for dairy pro d nc ts for g ive n a reas . New 
Yor k City, for exam ple , is \'eported to 
us e n ppro xima.te ly th re e mi ll ion qu arts 
of ui i lk per day besides crea m a nd IlLL t
t e l'. Not wlth sta nrliug th e in cr ea sed fa 
cil it ies for lon g d is tan ce h a u lin g tlu s 
co nstitu tes a ve ry exacti n g ph ysi cal lim
it ati on a n d r equ ir es t he truusp orta t ton 
of fodder lo dairy herds maintain ed 
near Ia rge ce n te r s o f popul a t io n . Th is 

1 ., 



;ll so ul.r ri ('s wit h it th e r('qnil'ement o f 
a r elatively e ven di stribution of th e 
milk s upp ly lhrOllghOllt the vari ou s 
months o f th e year in ord er t o pr ovid e 
th e n eeds o f h uman nutriti on. This a lso 
places a burden upon th e cropped land 
11 0m whi ch the ca ttle foo d pr oducts a re 
sh ip pe d t h rou gh th e continued s h i p
pin!; off th e land of the farm product s . 
Pro ha hl y few o r th e problem s co nc e r n
ing th e co m in g gen era t ion s a l'e m ore 
exa cti n g a n d diffi cult to m eet than th e 
pr obl em o r r erlu c t ton in th e min eral a nd 
o the r chem ic a l con t ent of th e soi l 
t h r ou g h thi s process of d epl etion to
ge ther with e r os io n by w ind and rain 
d u e to th e reducin g vi gor a.nd cove r ing 
C;1paci ty o t the vc gerat io n . 

1 h a ve bef or e m e cora m n n ica.ti o ns re 
ce n t.lv rece lvert fro m the ma j ori 1.1' or 
th e s ta tes in the Union in repl y to m y 
in q u i ry a s to w he th er th ere was evi 
d ence of a rc du crt on in carrv tng ca
pa city of th e s oils o f th eir s tate that 
m i gh t. be t r a ce a bl e dir ectly t.o th e crop
pin g a nd pastura ge . Th e data received 
ind icat e th a t there is g enerall y recog
ni zed 10 be ,I marked rerl uc t iou a s cr i bed 
10 a gro up of ca uses a sso ci a te d w i th th e 
cr op pi ng and s hi p pi ng from th e so il o f 
pla nt p ro d uc ts . The data I a m obtain
in g [rom m y s tu dies s tro ngly s ugges l 
th a t th e vitamin co n te n t of dairy prod
n et s is lar gel y dependen t up on til e util 
ization b Y t h e cow o f e i t her a rapidl y 
g r o win g fr esh g r a ss th a t ha s d e vel
oped on a so il a m p ly provided with min
e ra l r equirements of th e plant t.o pro
v ide t o the cow no t on ly these ru i u e ru ls . 
but a ctivating s ubstances w hi ch a re n o t 
produ ced in arleq u a t e qu antity in th e 
a bsence o t an a de q ua te su pply or the 
rn tu era ls. That thi s shortage is not 
lim i te d to th e c r op pe d, till ed land, bu t. 
ats o o bta i ns o ve r many pasture rang es 
is s t.ron gly s ugges te d by t he m arke d r e
d u ct i o n in ca l t crop in many o f t.he ca t 

u e r an g e a reas o f our co untry . Accord
ing to d a ta pro vid e r! by s ta te a nd 11<1

l.i on a l bu reau s thi s ractor has becom e 
q n ite ser io us in ma ny places. Th ere Is 
a pha s e of thi s probl em t ha t seems not 
to hav e been suffl cl e ntlv a part of th e 

H 

ge n era l co nsideration or th e best he alth 
intere sts [r om th e s ta n d poin t of the 
he alth of the m asses. In de ed, we h av e 
looked upon h ealth a s a UOl"I11al a u d 
co nstan tl y prese n t s t ate exce p t in th e 
pres en ce 0 [ di s ea se . We h a yeo acco rd 
in gl y. s pe nt mu ch "f l'o r t, an d w isely ,';0, 

bot h to e li m ina te infe ctious a n d th e so 
ca lled d e gen erative di sease s. 

Humanity 's greatest qu es t is 1'01 ' 

health . The s t.ru gg le to maintain lit"<> 
co ns ti l.u tes much of th e e ne r gy o f a ll 
form s Of a n im a l lire . As ch emi cal m a 
eh ines we re q u t r-e not only e ne rgy -pr o
d uci n g fo od s , but al so thos e th at ca n 
be II ti I i zed by t.he bod y ti s sues for 
I;I'OWtl1 and repair. 'We h a ve th ou gh l 
of the b u il d ing' bl ock s of th e bod y in 
te rms o f min eral s and other che m ica ls 
co nstt tutt ng th e hard and s oft tissu es, 
pr otopl a sm a ud fluids o f the body. W i l h 
r he newer knowl e d g e of life th e a ctiv
ators , iu cl u d i n g Ih e known vitamins, 
lake th e ptace as th e f u nd a men ta l 1"e 
q u iai te bo th fo r the main te nance o r 
life and 1'01' g rowth. Rap id ly durin g 
ve ry r ecent yea rs a g rou p o f physi cal 
di sturban ces d iscus sed Anet co ns id ered 
as di sea ses have co me to be I e co g n izerl 
a s e m barrass men ts of cer ta in tissu es 
or th e bod y du e to a n inadequate s u p
pl y of certa.in of th e ac ti va ti ng s ub
s tances . In this g ro u p will be cons id
ered th e ri cka ts of ch il d hood whi ch is a 
di stu r bance in bon e d e vel opment a n d 
rr lated to a n inadequa te s u p p ly of 
vitam i n D ; beri-he ri , a s evere di sfun c
tion of th e ner vou s sys te m a sso ciat ed 
wi th paralysis in human s an d other ani 
rna.ls and r el ated to a d efi ci e ncy in tb e 
di et. at vi ta m in Bl; scur vy , for ce n 
tu d es a curse to s a t lors . and asso cla ted 
wi th th t' a bse nee of vitamin C : xero p
thal m la , an acute eye i nfec tio n . and ab
scesses a t th e ba se of th e lo ng ue and 
gf' ne l'a l s uscep ti b i lity to int ec t ion s due 
to a d efici en cy of Vi ta m in A: p ell agra, 
a m arked n u tri lional d ist u rb an ce as so
ciated wit h th e a bsen ce o f v itamin B 2. 
o r G; an d di s turbances in r ep roduction , 
pil.l'licularly g es tatfon du e primarily to 
a 11 ahse nce of v i tn m i n E . Thes e vi ta 
mi ns h ave a lrr-arly hpen .'; lj ffic- ie n t ly ie c



o g u i z. ed to he g i ve n id entifying charac
ters a s letters of th e al pha he t. That 
there are man y other ac ti va t. urs n ot ye t 
so we ll und er stood has been a b u nd a n t
ly demonstrated, T'h ei r asso ciation, 
how e ver, w t t h s pecl fic hodil y dt stunc
t ious 01 ' ti ssue d egen erations h as n ot 
bf> en su ffi cien tlv e luc ida te d . 'I'h e v ery 
nature of th e vi ta mi ns is Dot ye t s uffi
ci e ntly und erstood to permi t of r e lat
in g s u bs tances o f s omewhat s im ilar e f
fects . For exa mp le, vttam ln A is known 
to be associa te d with th e d ev elopment 
<1,1111 functi on o t m any ti ssues of th e 
bo dy. parttcu la rl y the e pi t he lial st r uc 
tures and certain struc tu r e o f t.he 
III~rVes . Tb e r etina o f the ey e is rich 
ill vita ru in A. It has, how ev er, ueen 
fo und that ca ro tin, th e co lori ng mat
ter of carrots and fou nd in ma ny oth e r 
u ln n ts, Wi ll prev ent in fections in prac
tically t he sa me m in u te d ilutio us as wi ll 
v lt aini u A. It wil l al so c ur e xero p
tha Iru ia, an acu te er e disease , quite as 
r eadily a s w ill vitamin A a ud yet thi s 
substance do es not respond to the te sts 
[or vitamin A and is not r e co gni zed as 
l'itamin A. Thi s fac t s ugxcsts that 
vltamin A (as at present understood ) 
jnod u ces its character is ti c e ffe ct br
ca use of a s pecific a to mic formula . Tbe 
utili zati on o f minera ls a nd probably o f 
o t lle r che m icals seems to be largel y d e
peud e n t u pon th e p r eseu ce in t ile food 
o r in the sy s te m of bot li o f th ese s pe
d fie activatin g su bsta n ces . a nd di sease 
or di sturbed heal th is now seen t o be , 
i n man y ca ses , d ue to th e a bse nce of 
ce rta iu o f th es e a.cttvat lng substan ces . 

It is o r particn lar interest that d is
ea ses are ge ne ra l ly divid ed into two 
main groups. those d ue to i n vasto n of 
the sy stem by m icroo r-gantsms wh ich 
in cl u ;le th e infe ctious di seases, some of 
which a re con ta gio us or r eadi ly tran s
missibl e. Th e se have i nc lu ded t he e p i
de mic di seases which in t he vast. h a ve 
taken s uch large t oll s o f hu ma n li re. 
Mauy. IJ Pr ll itpS most , of the epidemic 
con ta g io us diseases hav e been b ro ugh t. 
u nd e r con tro l by iso lation , p ruphylax is 
and spec i fi c tr eu tm e n t . A fe w lili e in 
IIn"ll 7.<1 ar« s t.1I 1 u n conq u ere d . Au ot hor 
Ill.rgp "ru n)l or ph ys ic'a l n.i lm en ts is 

s po ke n o f as th e rlegen e ra ttve di seases . 
Mnny o f these are associ a te d wilh lo
ca li ze d rurecttou, chiefly hy sero p ny u c 
o rg a n isms . Th is srouu o r disturbauces 
causes a l<u'g C par t of th e natural 
deat hs t oday . So me of th e so- ca lle d de
ge n er a ti ve di s eases are a ppare n tly on 
th e in cr eas e ill ma n)' lo caliti es . A n im
po r ta nt Char ac te r is tic ha s to do w ith 
seasonal cycle a s a ri se a nd fall in their 
in cid en ce ill se verity . It is for til is 
reaso n tha t o ur hos pital s ha ve a marked 
in crea se in m edical cases in th e winter 
a ud s pr ing with a red u eti on in th e s uiu
Iller a nd autumn. 

Whi le ve r y mauy di sea ses ha ve a ri se 
a n d fall in inc ide nce in var io us mon t hs 
o f th e year we will take t h ree o r [o ur 
rep r es en ta ti ve but different typ es or 
di stur bances show i ng th e seaso na l in
cide nce, Figure S for New Yor-k City 
presents the number of cases by iu o n ths 
for sc a t-le t fev er, a nd th e nu m ber o f 
deaths by mou t hs fo r eac h organi c 
h eart di s ease. pn e um onia and di sease of 
t he arteries , It wil l r eadily he seen 
that, in ge ne ra l, the pea l, is r ea eh ed in 
March with a progvesstve de clin e to 
A ugus t. th en a progressive ri s e a gain 
to M areli . In this cha rt we ha ve th e 
average for t hese di se ases for t he s ix 
yea r s, 1 9 23 to 1 9 2 8, in c lu si ve . W e a re 
co nce r ned a t th is poin t to kn o w why 
these di s eases have a s im i la r incid en ce 
o f se ve ri ty for d i ffe re n t m ouths an d 
wh y so many o f th em hav e t hei r pea ks 
a nd low points a t t he nartt cut a r t im es 
of the ye a r that they d o. If i ~ were du e 
to s om e mysterio us e ncl'g y factor from 
th e s u n a cti ng directl y why (10 th e ex
trem es not fo ll ow t he cu rves for h o urs 
of su nah iue ? Wh en these f ac to rs are 
s t ud ie d for va r iuus co untri es S0 111e very 
interesting facto rs are hrou ght o u t. 
Th is is sp lendid ly dem o nstrat ed in F'ig
u r e 9 in w hic h t he in cid e nce by months 
fo r pncu m on ia and h eart d is ea se is 
sh own for eac h the Un ited St ates of 
Am eri ca, England a nd Wal es a nd Ne w 
Sout h W a lcs , A ustralia. It wil l be see n 
at a g-Ia ne(· t hat t hf' cu rves for deat hs 
fr om h r-a rt, ,I is pus e a nd nn cu moutn l or 

eac h of t hp"p Ihrpe co u n t rie s show n i n 
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t he top r ow i n gTO Up S A , B and C have 
a. m os t remnrkab la si m i la ri ty 0 11 the 
basis of seaso n, t he sou t he r n he m isphe r e 
curve for Australia bei ng transp osed a 
ha l I -y ea r for t his co m pa rt sou to bri ng 
it into th e s a me pb ase. I n the secon d 
row it wi ll he see n in g rou p D t ba l th e 
cu r ve fo " pn eum on ia. sh o wn tor t h e 
Unl ted Sta tes in th e so lid line a nd f or 
England and W al es ill th e brok en lin e 
a re ' ex cee din g-ly s im ila r . L i kew ise in 
Orou p E th e h eart di sease cu r ve for 
t hes e t wo co untries is see n to be ve ry 
s im ila r. I n Group G in th e third r ow 
the three co u ntrl es a re s ho wn for p ncu
monia a n d in Gro up H fo r h eart d isea se. 
These curves a re a lso see u to be s t ri k
in gly s im ilar. A co rn lri nut lo n of t he 
two cu rves ; ua rn el y , heart d i sease and 
nu eu m ou i a tor eac h t he u orthern an d 
so u th ern hemis phere , is s hown in i he 

se aso na l r e la t lo nsb lp in I, 
g ro up in th e seco nd r ow. 
th ese a r e s ho wn for ca lendar 

typ ica l •. t 

th e la st 
Si m ila r ly , 

r e lation
sh i p in Grou p F , the la st g ro up in Lhe 
t h i rr l ro w . 

It wo u ld se e m to be very clear t hat 
facto rs t bat ha ve so cons ta nt au ex
p ress ion in di fferent pa r ts o f the wo r ld 
mu st have s imilar ca uses . H o wever. 
exceedi ngly littl e see ms to be know n 
re gard in g th e nature of th es e causat ive 
fac to rs. It wo u ld seem t hu t just as 
t hey have been kn own to be associa te d 
wi t h th e seasons whi ch th em selves are 
i uev i ta ble, j us t so, these ca lam it ies hav e 
been accep te d as in evitable . Ow ing to 
th e a pparently ve ry great i m po rta nce o f 
t h r ow inc li ght upon th e causa t ive fac
to rs fo r th e rl sc a n d fall i ll t he i n r i 
dence or hum an disease I hav e d i rcct e rl 
i n te nslv e e ffort to wa r rl <l :>tnrly cd pos
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I 
s i hl e cn n t ribu t iug fa cto rs an d for which 

ha ve co n sidcrcd the m os t ho petu t field 
lhe n ew r ea lm mad e po ss ib le th ro ug h 
l he n ew er k now le dge or ac tiva ti ng sub
stan ces a nd t hei r fun damen tal r cl a ti on 
s h ip to lif e a n d heal tho Si nce t hese 
vitalizin g fa cto rs can on ly be foun d nat
urally in food s ubs ta nce s as a r es ul t 
of plant a nd anim a l synthesis it wou ld 
seem m ost log ical to m a ke a sea rc h o f 
va ri at ic n s in th e le vel s of th ese fa c
tors o f sume or t he m os t i m por ta n t 
foods a nd (or thi s i t has seeme d very 
log ical to put a n im porta nt e m pha sis 
on t he characte r is ti cs of mi lk a nd its 
p r odu cts . since mi lk is the o n ly k nown 
food t.ha t is capab le of provi di ng nu t r i
ti ona l c le m e nts for lite a n d growt h n o t 
on ly for tb e human s pecie s , bu t for 
<l.11 0[ t.h e M anun a l ln . it be ing th e ch ief 
or on ly foo d o f in fa ncy f or thi s very 
large n ortto n of an ima l life , S ince th e 
act ivato rs ca n be cl lvi rled , ill ge ne r a l, 
int.o tw o classes, t he wate r-so lub le a n d 
the fat-so lub le, a n d becau se t he water 
so lu ble vita mi ns, i rl m os t in s tan ce s, are 
m uch m ore readi ly o h ta iued tha n th e 
ta t-s olu ble. the em p has is in these 
s tu d ies h as been p la ced up on th e fa t
so lu ble , Gro u p A o f th ese tat-so luble 
v itam ins is par ti cularly imp or tan t b e

ca use Of th e part it p la ys both in the 
str uc t ure or the ti s su es a nd th e abi lity 
of th e bod y to m ai n ta in a n d bnild d e
Ieu se aga in st in fec t io us . ann g r ou p D. 
whi ch is im por tan t because of Its i n flu 
e nce in the u t ili za li ou of ca lc ium aud 
1111OSph or\l5 both for t he bu ildin g of 
ha r d str uct u res a nd t he vario us tissues 
o f t he bod y fo r th e min er al m e ta boli sm . 
in genera l. 

A mo ng the m ean s a va ilab le (o r eva l
uatin g' t he a m o un t of th ese va rio us ac
t ivato rs presen t iu rood s a bi ol og ic o r 
a n ima l fe edi ng' p roced ure w ill perh ap s 
us ua lIy be co ns idered t he m ost impor
ta nt. Sev era l wo r kers ha ve po in te d o u t 
th e lack of ex ac tness o f t h is p ro ce dure , 
McCollu m and Ada ms ' aft er u si n g the 
btolog ic m e th od for the stu dy o f co d 

.! McCn l l u nr . E V . a nd Adam s. G ; J. o f 
B io ) Ch e m . ' S,4!i'. \ Jll ly) 192 8. 

l iver o ils s ta te in pa rt as foll ow s : 
. . . " T he da ta o b tai ned iu t.hi s in 
vestigatio n do not bear out t he a n
tici pated po ssi bil i ty of de t er m in i ng 
the a nti-rach i tic poten cy of cod liv er 
o ils by followi n g chau ges in bo ne 
com pos itio n. " . . . 
A no t her m e th od , na mely t he co lo r r e

ac tio n fo r vi ta m in D as de ve lop ed by 
Yo de r ' has va lu e . but it t oo must be 
deemed to con tain pr oba ble e r ro l' whi ch 
p e rh a ps by both m ethod s should be ex 
pec ted to be a s great as 10 per ce n t. 
This m e th od because o f its being so 
m uch more a vai la hl e for u se w ith la r ge 
n um ber s o f sam ples is t he m ethod th at 
has been chiefly used in t hese stu d ie s. 

1.' 01' the d e te rmin a ti on at Vitami n A 
I h a ve us ed th e a n ti mo ny t rich loride 
m e th od of Ca n an d P rice' which is a 
mo dtfi ca tl cn o f th e a r sen ic ch lo ri de 
method of R osenh eim a ud D rum mond. 
T hi s ha s beeu sh own by Drummond ' to 
ha ve a n accu racv well within t h e r a nge 
o f a nim a l fee di n g tests . 

SIn ce th e rat-so t u n te vita min s o f mil k 
are in th e bu t te r fat, a com merc ia l pr od
uct t hal is devel oped a s a ma tter 01 
co m merce in m any par t s of the world it 
has beeu r elatively con ve nie n t to ca rry 
o n a fa r- r ea chi n g inves tigation of t he 
a c li vat.o rs h y haying sampl es of b u t te r
fat se n t in small g lass Lu bes provi de d in 
in a il ing hloc k s fo r t h is purpos e . T hro ugh 
t he ver y great k indness of ind iv idu al s 
acti ng both in o fficia l ca pacity for s la tes 
and pr o vi nc es a nd as individual p ro d u e
ers . it h as been poss ibl e to o btain sa m 
pl es of hutler and crea m fr om m a ll)' 
h undred places e ve r y two or to u r wee k s. 
Th is is de mo nstra ted in Fig ur e 10 . 
wh ich is a m a p o f t he wor ld with pi ns 
placed in th ose a r eas fr om which sa m 
pl es a r e bei ng p rov ided ror th es e s t ud
ies , Th is i t will he no ted in clu des : 
A ustralia , New Zeal and , I sl and s o t th e 
Paci fic. in cludin g th e Phil ipp in es, Ja pan 
a n d Haw a ii . Alaska , Canad a , Unile d 
States , Mexi co , Ou ba , Po rto R ico , So u t h 
A m e ri ca incl ud i u g B r a zil , Arg'e u t i ue 
and E c uad or , I r el an d . Sco tl a nd , E ng 

~ Yo de l·. L . : .1 . H U"l l. C llt:ln. 'jH -~9j (OCl.) 
1n2f.. 

.J Cm-r, F. [-I . , a n d PI icr . E . , \ .. r;h ,{'llpn l 
,J. . 2 0 :4~7-5 01. l n S. 

' D i n ~ h p n 1 ,1. 2::- 'jt-i ~•. 1 ~I~ · \ . 
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lan d, ' Val es , No r the rn a n d So uthe rn 
Nor way, Swe de n, Denmar k an d a rrange
ments ha ve been m ad e for sam ples to 
be r eceived from In d ia. The se stnd ies 
ua ve bee n in p ro gre ss for a bout f o nr 
year s a nd cu rv es a rc no w nearly co m
plet ed tor th r- ee year-s far a five-s tate 
a r ea a u rl for two ye a r s (or No rth Amer
ica . 

In F ig u re 11 wi ll he see n a com
parison o f the vita mi n A a nd D cu r ves 
by months fo r t he thre e yea rs 1 9 23 , 
19 29 a nd 1930, It w i ll be see n tha t , 
in gene ra l , t he vitam in A cu r ve Cor the 
th r ee year s (sho wn in the do tted l in e) 
and t h,i' vl tarn i n D c ur ve (s ho w n i n th e 
so li d lin e) ha ve rem arka bl e s im tla ri t ies 
in ge n eral trend a n d di stribu ti on , Vita
m in D ten ds to he low fr o m Nov e m her 
to Aprp . ris in g in Ma v a nd J un e , fall 
ing' in m id-summer, s o me tt rues ri s in g in 
t. he ea l:ly a u tu m n wi t h a rap id dec line 
ill lh e fall a u rl ea r ly win te r . It is of 
s pecta.l Tu t erest to observe th a t tb e ge n
er a l c u rve (o r 19 29 t.o Septe m ber wa s 
a IHUe 11 igh er tha n th a t for 19 28 an d 
par l ic ul arl y [hal 1 !J 30 no t on ly was 

hi g her d u ri n g the sp ri ng m on th s, but 
had a s pr ing ri se m uch ea r lie r t han di d 
19 28 a nd 19 29 a n d that it a ls o d ro pp erl 
g rea tl y i n l he heal. Qf t he s u m m el', As 
da ta w e r e bein g deveroped in t he s p r ing 
o f 19 30 the p ro ph e cy wa s e vi de nt th at 
a n ea rl y an d ho t s u m mcr wa s lm pen d
in g, W he th er these cu r ves' w i It he 
fo n nd to ha ve s i g n i ftca n ce a s un it s o f a 
large r cyc le wbi ch in turn may ha ve 
d ir ect or in di re ct associa tion wi th s uc h 
so la r ph e no m ena as s un s po ts is a ma t
ter o f co n jec t u re a nd pa ss ing in ter est. 

T h e q ues t to n i s ofte n asked w hether 
th e vita m ins o f butterfat ,a re preser ved 
in s tor a ge bu tte r. T h is is a m a tter o f 
pro found import a nce for i ( i t be tr ue 
t li a t th e r e is a t. id e in t hese p reci ous 
li fe -g ivi ng s ubs ta nces it n eed o n ly he a 
rna t.te r of ge n eral k now ledge in or der 
tb at it m ay be a par t o f in te lligent pro 
cedu r e. In or de r to s t u dy thi s fac t.or 
an d a lso the re lati ve p r opo r tio n's of dif
ferent vita m in le vel s in t he to tal n um
ber o f sampl es of a g ive n tim e a nd area 
we w ill see th a t in F'i g ure 12 dat a whi ch 
ind ica te for the yea r 19 28 101' a five



sl ate area [our lev els of vi va uii n D 
fr om m onth to m on t h in fresh prod uc ts 
as ob ta ined a rul s im i larl y th e le vel s in 
s to rage produ ct s o f t he p rr-vio us June 
as o b ta i ne d [ro m month to mo n t li dur
in g th e foll owin g ye ar. It is of partic
ul ar in terest an d perha ps g rave s ig ni fi
ca nce tha t 90 pe r cen t of th e p rod uc ts 
tested, s how n in t he lowest. o f the [ ou r 
s.oli d liu es , a re t o u ud to be so low as 
f ilmpa r ed wit h t he bes t t Opel' cen t or 
Lhe best one pel' ren t s hown in t be t wo 
h igh es t soli d li nes , The average of a ll 
samp les is shown in t he seco nd Jine 
[ rom the bo t torn . At the ex t re me ri ght 
in t he so li d line s I have show n t he r e
s ults o f a nalys is of storage bu tter a n d 
it w ill at once IJe see u tha t 90 pe r cent 
or t he s to rage pr oducts of t he J une be

" fo r e a re at a.pp roxi rua tely t h e sa m e lev el 
for Vita m in D as 90 per ce n t o f th e 
products durin g t he Jun e of 1 92 8 and 
similar ly th e level ot th e h ig hes t 1 0 
pel' ce nt a nd t he h ighest one per C8n t 

a r e a Ji Io und to be, i n gene ral, a t oorre
snon diug level s wit h r ros n p rodu cts. 
Th is would see m t o suggest th a t a sto r
age u ro d uct ma in talus its val ue an d 
s ince I wish to dem on s t rate th a t th e 
h ig h v itami n p roduct is very much m ore 
valu able t ha n th e low vita mi n prod uct, 
it. wo uld seem t o he It pa rt of logi c and 
wisd om uo t on ly tha t bu tter sbo uld be 
st ore d a t th e tim e of its greatest ab und
ance, natu r e' s ha rvest t ime , hut , parti c
u la rly , t. hat it sho uld IJ e s to red a t th e 
ti me of i t s high es t vita min and life-gi v-

CctWA~ 15Ol1 Of Vl'L>\MlrlS ANID D 1M BUmR 

i ng co n te nt aud , furl he r , Ihat every 
me an s po ss ible should be ( 1)~( ') l' ed to 
rua ke su ch a p rod u ct a vai la ble w t tho u : 
han d icap for th e g- rt?a te s l g oo rl t.o hu 
mani ty , Th is wo uld seem t o indica t e 
t lie ne ed for m od ifica ti on of s uch la ws , 
s tatutes a nd pra cti ces as p u t a n eruba r
';0 uno u o r pre j u d ice agai nst t he b ig h 
vitamiu J u ne bu l ter that wi ll be sold ill 
the wi nter month s. 

On e or our chief co ncr-rn s is 1.0 1)), 

tai n know ledge re lative to th e forces 
t.ha t are a t work in determi ning th« 
le vel s of th e vi tam ius in pla n t Ii fe. J i, 
[or examp !e . they were d ne to co nstant
ly ope ra ting forc es w hich re peat. t hem
se lYes in cycles th e ir de gree for a g ive n 
time an d per iod for s ue ..""-,,li ng year s 
would be sim i la r. The la ck o f s fm i la.i 
i t.y in tile curves, th eref ore, p r€sp n ts an 
opport unity for ob serv tn g the po ss tb le 
con trib u tl n g' causa t ive fac to r s . 'W he n , 
t h er e fo r e, we take a se t of th ree gro ups 
of c urves fo r the ye a rs 1 9 2 8 , 1 9 29 a nrl 
19 30 we have a possi ble so urce for SI\I':
gestions as to ca usa t ive ra ctot-s. 'I'h is 
is s how n ill F ig ure 13, F ro m th is s tud v 
it i s easily seen tha t t he ea r-ly s um m er 
of 1930 sho we d a ll tlH:' factors to IJe j n 
advance of 1 9 2 8 a nd 1929 , The r e is 
a lso di scl osed a very ma r ke d depres sio n 
i u J'n ly, A ugu s t an d Se p te rn ber as a re
s ult of th e dr y, hot wea the r , t he dr op in 
1 9 :30 co mi n g ea r l ie r t han in 1928 and 
1929 . It will be or interest to n o to 
whethe r Oc to be r p rovid es a su arp ri s« 
a s di d both 1928 a nd 1 9 2 9 , 

BY MOmHS FOR THf([[ YEARS, 1128)'n,MOJo. 
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P IGURE 1 2. 
The se- g'l' ~I)h .., s u ow t Ir e m o n tu tv I e vc I s o f ""H I\Juiu!!\ A :Ilul n Ln Ol e bu t r e e ~:uu) ) le ....

TPc eivecl { r o ul 5 s ~ n: tes dnrj,us' ~ H:':S. 0 is i " 4 H C' r centnges. At. th e t r-em c l"ig ht u eex r 

~ho\vn '(he s nme YU IUC' M lor v t t n m i n n f o r t"(~ .June s t o l'n ge b n t t e r- or t he " 'C':n " ue r o r e 
(927) . 

I n th e las t th ree g ro ups o f da ta we 
hav e s t ud ied , firs t , i n Figure 4 t he 
seusona.l va r ia t io ns in vitam ins a s ex
pressed man th Iy for a f ve-s tat.a a rea 
fo r three ye a rs; secon d, in F igu r e 5 th e 
level s of Io ur ph ases o f vita min D a nd 
the gene ral a verage of vitamin A fo r t he 
fi ve-s tn te area fo r 1 9 2 8 a ncl in F'Ig ur e C. 

we ha ve s t u d ie d t h ese four fa ct o rs ( 0 1' 

lh e sa me a r ea for th ree years. 
It h as been exceed ing ly nu por tan t 

t ha t ua ta be obta i ned Irorn ma ny d if 
Ieren t distric ts a nd ev e n differe n t co un 
t ries in or de r t o s t udy the na tu r e of t he 
for ces whi ch a re ch ie fty r es pon sible for 
de te r mining th ese l evel s . In order to 
do th is I h av e d lvlded the Uni te d Sta les 
an d Oa n ada in to 16 di st r icts a nd 
hav e a r rang-ed them in re latio n to ea ch 
ot he r accor di ng to geograph ic posi tion . 
Th is ma ke s possi ble a s t udy of t he in
flue nce of la t l t i ud e, altitnd e , p r ec ip it a
iion , temncra u ne. so il chara cte rts t tcs , 

2 1 

r e la ti on to densit ies of po pu la tio n, rela 
ti on to n umber or decad es th e so tls ha ve 
be e n till ed or past. u re d , clo ud a nrl s u n
s h ine , e tc . 'These (l ata a re s how n in 
g ra ph ie torrn in F ig u re 14 _ Fo rt unately , 
I a m able to presen t da ta [o r th e two 
consecutive years 1 92 9 a nd 1 930. As a 
bas is fO I' t hese s t udi es a ll ove r t he 
world I ha ve d iv id ecl t he a r eas north a nd 
so ut h of t he eq ua tor in to te n rlegr ee 
la tl tu de zones; five degrees a bo ve an d 
be lo w t he equator be iug t he eq uator 
zo ne; zo ne I bei ng 5 to 15 deg .; zo ne n , 
15 to 25; zone II I , 25 to 35; zo ne I Y, 35 
to 45 ; zone Y, 4 5 to 55 ; zo ne vr , 55 10 
65 , T he la t i t u de zo nes a re marked a ll t he> 
s ide or each o f these ca rds s ho wing in
tltvtd ua t gr oups of states a n d uro vt n ces . 
A ge ne ra l s u rvey of the en ti re a r ea d il'· 
id ed up i nto th ese 16 d ts t rt c ts o f ma ny 
t ho usand sq uare m iles demo nst rat es 
t hat each revea ls a gen er al s im ilar ity in 
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t lre curves ror [li e ['1' 0 ye ars [or th ese 
a reas with th e genera l cha racteris tics 
that th e 1 9 30 se r ies of curves tends La 
be higher in th e s p r ing m ouths and 
shows an ea r lie r drop Cor th e s u m me r 
depression i IJ t hose d isLl"icts wh ich su t
rered m ost fr om the se ve re drouth au d 
ex t r e me h ea t of 18 3 0, th e su m mer de
press ion in v itam in D being m uch grea t
er than in 1 9 2 9. 

T he da ta u re sen ted in these vari o us 
r eadin gs s tro nglv s ugges t th a t the vi ta
mill lev els as r ecord ed by th ese tes ts are 
not es ta blt shed hv any of th e follo w
ing a lo n e: 'I'ot.a l possi bl e bours of SUIJ 
sh in c , temperatu reo lati tud e , a.l Li tu de , o r 
pr e cipita tion , but appear to be directl y 
re la tert to the s ta te o f gro w th a nd type 
of fodd er hei ug eat.en by th e cows . In 
ge ne r a l, my interpretati on o f th ese and 
m any o th e r da t a (wh ich s pace doe s no t 
permit me to present here ) is that a 
ra p irlly g row ing youn g g ra ss r ega rdless 
of Iati tutle. altitud e, precipitation , e tc., 
is capa ble o t producin g hi gh v i ta m in 
level s in da i ry produ ct s. 1 do no t sa y 
t ha t on ly fr esh ra pidly grow in g g rass o r 
t ue same dried w i th ou t iuiu ry will be 
the on ly m ean s of acco m plis h ing th is . 
I be li ev e, how ev er , t hey a re determinin g 
fac lor s of the produc ts a vailabl e a t thi s 
time. 

A no th ar very i rnportan t lesson Lh8t 
uue ge ts fr om loo k i ng a t thi s char t is 
to no te th e hi g her leve ls r eached ill 
th e northern Ia ti tud es a lt ho u g h t he ri se 
occurs later th an in th e more so u th erly 
la titu des . If a rapi d ly g ro win g' grass is 
is a n important ractor it i s of in teresL 
th a t th e hours of s u ns h ine a re incr eas
in gly Ion ge l' as we go II or t hwa r d in the 
s p r ing and summer. T hree month s in 
nort he rly Ia ti t udes w il l h av e as m any 
a ct.n al ho urs of s unshi ne U S fuur m onLhs 
ill m or e so u t he r ly la ti tu des . I ba ve di s
c uss ed t he probabl e bearing or th is "in 
an oth er com m u nica ti on. In this last 
s tu dy I hav e iu clude d most of th e po pu
lated a re as of th e Unite d S La tes a n d 
Can ada. If the re are c le a r ly defi ned 
r el a ti o nsh iu s fou nd i n o t her co un t ri es 
i t s ho u ld thro-w mu ch n.dd i ti on a l li ght 
on OUI ge ne r a l probl em a s to th e na-

LUI 'e a url so u rce o f a ctivating su bs t au ces 
or vitamins in food s . My data as ob 
tain ed fr om many cou n tri es (as i nd i
cated in Figure 1 0 ) make possi ble a 
s tu dy o f ch a r a c te r is tics of Widely diver
ge n t co nd i tio ns and ge ogr a ph ic po si
ti on s. These a re pres en ted in Fi gure 
1 5 i n which gra ph s will be see n for th e 
foll owing gro ups : Zone s V, IV a nd III 
in No rLh Arn eri ca : No r way, Swe de n a n d 
D on m ark : th e British I sl es: and Mexi co, 
Po r to Ri co an d Cu ba, all in 111 e nortu
ern hemisphere and in th e so u t heru 
hemisphere, Bra zil . A rgen tina; a n d 
Ans t ra lia and New Zea land . Th ere are 
two ways we m ight express t he avail
a hle data. for malting co m para ti ve s tud
ies for co u n t r ies in t h e ncrthern and 
so ul.h eru hemispheres . One , on the ba si s 
o r th e ca len da r yea r and t h e other on 
t he ba s is o f seasons. In asmuch CI S thi s 
in ce tin g is th e co nve n ti o n of the In ter
na tional Associa tion of Mille Dealer s 
a n d . th erefore. repr e-sents the so u the r n 
he rn isp he re as well as th e n o r t b eru, it 
se e ms quite as importan t that w e use 
as a unit th e ca len dar year which , of 
co u r se , m a kes t he cur ves for th e so u th
e r n h emisph ere th e rev erse o r t hose in 
t he no rthern hemispher e . These da ta 
are s uow n in F'Ig u re 15. W hil e a study 
o f t hi s cha r L r ev eals th e s a me seasona l 
titl es di sclo sed in th e so u t hern hemi
s phe re a s in th e northern , it is of par
ti cular interest to n ote that so m e di s
t r icts t.lu' o ug h o u t t he wo rld a re shOWL) 
by these st u d ies to hav e di s tinctly hig h
er le vels th an oth ers a t th e time o f 
their m aximum lev el s . Fo r exa m ple, 
Denmark, No rway a nd S we de n wbich 
a re in t he sa m e zon e as con s ider a ble o f 
Al a s ka a nd . the re tore, a re mu ch m or e 
n ortherly located th a n t he' Uni te d S tates 
a n d Ca nada , reach very high lev el s, in 
deed , som e or t he h ighes t ob tain ed in 
t he no rthern hemisphe r e . W e do n ot 
and cle a r ly cann ot have r ead ings for 
the so u t he r n he mi sphere a s far so u th 
of t he e q ua tor a s these cou n t r ies are 
no r t h of t he eq ua tor. It if; very inter
es ti n g, howev er, to observ e lhe sp le nu irl 
r eadin gs that a r e o b t.aine d [ r ow sa m
pl es of but ter co m ing re gu larl y from 
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!'ie \\' So u t h Wales, Au st ralia and fr om 
Ne w Zea land in t ile Orien t, and Ar
ge n ti na i n til e Occi de n t. Since a ltitud e 
plays so Impm-tan t a Part in d e termin
in g te m pe ratu re a nd ot he r g ro wth fa c
tor s , it is of spe cia l in teres t to no te th at 
t he dat a ob tain ed fr o m sa m ples bein g 
receive d tro ui th e pr ov in ce of Minas 
Geraes iu Brazil with a n a ltitude o r 
ab ou t 2 , 0 00 to 5, 00 0 fee t a pp a.r en t ly 
ur oviues pl a nt gro wth cond itions t hat 
a r e exceedi ngly ravorabl« for vitam in 
deve lo pment. Th e altit ud e wo uld see m 
to prevent t he ex tre me ri se in te m pe ra 
ture th at mi g ht be expected i u tha t l a t
itu de whi ch is a bo u t 20 degrees sou t.h . 

Sin ce 0 \11' fund am en tal prob lem is a 
s earch fo r mea ns o f uet t eii n g h ea lth 
a n d thereby Iu cre as tn g t.he to ta l of h u
u ian e ffi ci e ncy a nd ha ppin ess , a nd to 
wh ich end we are es pec ia lly s t u dyi ng 
mil k an d i ts pro rl uc ts . it. is t m porta.n t 
that we r e late th e dai a t hat J ha ve pre
se n tee! 0 11 s easo nal v i tam iu ti des to 
m or bidi ty a nd mo rtality ; to do t h is 1 
am pr esen ti n g in F' i gurc 16 a co mpa ri 
so n o f t he de a th rate cu rv e for pu eu
mon ia fo r each ot t il" Iour cities in a 
ce n t ra l area with t he curve for milk 

fat v i ta mins 1 ha ve Iou nd to obtain ill 
th a t d istr ic t. The cities iu clu ded are 
Clev e la nd , Ch icago , I ndi an apo li s, a nd 
Detroit , F OI' thi s I h a ve a dded together 
th e figu res fo r th e level o f v it.aru in s A 
a n d 0 by month s, T wo t lu ugs a re im 
m ed iate ly a ppa re n t : Fi r s t , the re mar k
a ble s im il a r ity in th e deat h rate cur ves 
for th ese tour citi es , an d t he o t he r. th e 
st rlk i ug eviden ce that t liose Iact.ors a rc 
in oppos ite p hase wi th t h e Vitam in lev el 
cur ve s h ow n by th e dotte d lin e. It is 
exceed ing ly import an t t hat g rea t ca re 
should be ta ken a t t hi s s tage of t hese 
inves t tgu ttous in ma king a n i n terpre
tati on of t he sign ifica nee of th ese rel a
t ion s hips. Hi t shall be t ha t the r e la 
tion s hip sho wn in this di s tr ic t shall be 
found to maint a in in va r iou s othe r areas 
ao d pa r tic u la rly , if t he re should bE' 
modifi cati on s ill e i t he r o f t h es e cu r ves 
whi ch is reuro du ced in t he other, it 
w ill throw impor ta n t a n d s uxges t ive 
lig h t Oil o ur pro blem . 1 a m a cco r d in g
ly pr esenting in F igu re 1 7 a g raph 
s ho w i ng th e r e la ti onsh ip o r dea th s fr om 
pn e umon ia to t he vita mi n cu r ves of s ix
teen d i fferen t di s t ric ts , o htaine d by 
div id in g the Uni te d Sta tes and the pop -

RELATION OF DEATHS FROM PNEUMONIA IN FOUR 
CITIES TO LEVEL OF VITAMINS A PLUS D BY MONTHS. 

OHIO, INDIANA, ILLnWIS , MICHIGAN. AND WISCONSIN. 
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Relation of Deaths from PNEUMONIA to Level of Vitamins A + D by Months.
 
United States of America and Canada by Geographical Districts .
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u lated nar ts of Ca na d a into geographic
a lly r ela ted dt s tri ct s. Th e death ra tes 
for pn cu m ania are in c! ucled for la rge 
cit ies, Each (J~ t hese distri cts co ve r 
th o us a n ds o f sq ua re mile s, Jt is very 
s n g ges ti ve that we find not onl y r everse 
phases in t hese two cu rves , bu t evide n ce 
o f intensity at different mo nthly peri 
ods, r ernes eu ted in both c u r ves for rli f 

rerent latttu des. 1 have dtscu ssed this 
in much more exten de d d etail in others 
or my co m m u n icatio ns, w h ich s pace 
do es not petmtt o f m y dol ng i n th is 
htrds eye vi ew , 

111 th e Iig bt of the limited da ta a vai l 
abl e , whi cb are en ti re ly inacl equ a te for 
mu kl ng tinal d eductions , we see need 
i o r contin uan ce o f the se investigation s 
and broad eni n g th eir s cope with a. v iew 
[0 es ta hl is h ing s o u rces for high vitamin 
products fo r reenforcing Vitality le vel s 
o f hu maus of a ll ages, but pa.rt icu l az'I y 
of infants . So me of this gro up will a lso 
appreciate t he n ecessity for th e r een
fo rc em ent o f Vital fa ctors i u th e off
s p r in g o r ve ry va lu a ble d a uy co ws 
w h ic h so often a re wea k and ar e rais ed 
with d ifficulty , a factor whi ch seems to 
he d ir ectl y r elated though in in vers e 
prop ortion to the vo l u me capa ci ty for 
milk p rodu cti on o f the co w. 

H milk (a t h a s important d i fferences 
ill le ve ls at different seasons of th e ye ar 
[or t he sa me pl a ces or dit1'erent pl a ce s 
at t he sam e t.irne it s ho u ld r eadily h e 
possibl e to di s clo se t h ese diff erences hy 
hum an and oth er a.n ima l feeding tests 
by se lec ti n g; th e b ut te r fa t by th e m eans 
outlin ed above as heing used in th es e 
s t u d ies for g ra d in g but ter o n th e ha.sl s 
o f its vitamin content. The follo wing 
ex pe ri me n t il lustrates such a t est. 
Twenty-five you ng ch ic ks w ere pl a ced 
lu thr ee g r ou ps. All had th e s am e d e
Iict eucy diet (McCollum's 314 3) low 
ill ph osp horu s , bu t a d equat e in ca lc i u m 
a nd al s o lo w iu vi tamins . Gr o up I r e
ceived but ter hi gh in both vitamin A 
and D. Group II, high iu A an d lo w in 
D, a n d Group 1(1 r eceived butter lo w 
in both Vitamins A and D. In] 9 C!<l,YS 

lh e d ea ths w ere as follows: In g ro up J, 
24 pel' ce n t ha d di erl; grou n II. 53 per 

cen t; and Group HI , 7 2 per ce u t., 11. 
was o bse r ve d th at n otw ilh s landin g t he 
si m il a r i ty in o d or 3.1Hl lasl ~ being so 

g rea t th at h u mans " Du ll! n ot d e le c t a.uy 
di fferenc e the chic kens r e cei ving' th e 
hi gh Vitamin product ate m ore o f th ei r 
butter than th e oth ers . Wh ether thi s 
wa s due to s ome ph ysi ca) (a ctor a nd not 
a m atter o f ind ividual sclee t io n w as <1 

m atter o r importance to be a scertained, 
Accordingl y, {O oth er ch ickens were 
placed i n a l a rge b rooder and thre e 
sepa ra te di sh es were placed in th e 
br ood er, each d is h bein g of th e same 
s ize a nrl sh a p e and con tainin g th e same 
quantity or but ter, hut rliff e ri ug in that 
th e s a m e three g ra des of huller were 
u sed a s in the la st lest a n d the d ishes 
we re re filled eve ry day. The po sitions 
o f the di shes were c ha nged from clay 
t o clay, Thi s quickly di s clo s ed that th e 
ch ickens a te, by se lec tio n, mnre' of t he 
high vitamin product. Butters were 
ca re fu lly wei gh ed at th e beginning a n d 
a nr l o f eac h da y 's fee d and a t th e e n d o f 
57 d a ys when th e ex pe r imen t was te r m i
nated it wa s found that durin g t ha t tim e 
t he re h ad been placed be fore t be ch ick 
e ns 800 gra ms of each of t h e three 
grades of butter and tha t th e ch ic k e ns 
h ad ea te n during t h is ex te nded peri od 
41 5 g rams of bu tt er hi gh in both vi t a
mins A and D, 28 9 g r a ms hi gh iu A a n d 
low in D, aud 20 9 grams low in both A 
ann D, In other wo r ds , on t he ba si s 
o f b u tte r tow in hath vi ta m i ns A a n d D 
th ey ate o f the butter that w a s high in 
.A and low in D 3 6 per ce n t more a n d or 
th e bnt te r hi gh iu both A anrl D they 
ate 98 per ce n t m ore than o f til e but
ler which was lo w in both . This w ould ' 
se em to i n d icat e cl early the a bil ity or 

th e ch ic kens to sele c t a to od that was 
hi gh er in vitam ins in acco r da nce with 
th eir n eed s . The butt e rs u sed in t h is 
test w ere co m pos ites m ade fr om tllf' 

un u s ed p o r tio ns of a larg e numb er o f 
sa mples r e cei ved for tests fro m v a r io us 
parts or th e w orld . It h as been known 
th a t many animals have th e a bi l it y to 
select the food s t h at will l>en ~fi l th em 
m ost . All graztn g a n im a ls w b en p a s
tu ri n g seem hv in stinct to i!;o f r o m o ne 



Tr eatm ent of W eak Leg s in Turkeys . Min eral Chang-es in 

App earance aft e r sev en ~ays ~r ea~m eD~ o 

The one stan~ing (No.3) gained ov er £ou~ , 
time s th e con t ro l (No.1). 

(All down a t t he b eginnin g ) Whole Broods of Turk eys 
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tu tt of g r a ss to a noth er to s e le c t th at s t.i t.u en t.s o f prac t.ica.lly a ll lh e fluids in 

w hic h con tains th e factors th ey d es ir e. t h e body a s well a s th e tiss u es . Adults d o 
T h is is probab ly on e of t he p r in cipal Hot have r ick e ts , w h ich is a d is ea s e as
rea son s w hy a n im a ls a llowe d to fin d so cia ted w ith gro wth. Ev e n g r o wi n g 
th eir ow n food s o lon g a s i t is ava ilab le a n i rnaj s i n clu di n g hu m a ns requi r e an 
will o f te n be i n better con d i ti o n than a de q ua te su ppl y or mine ra ls fo r meta
th ose' whi ch are p e n fed . bo li s m , T h is co n fus io n p robab ly a ri se s 

It is ve ry u nfortunate th a t mo st ill large part fro m th e fa c t t h a t t h e d i I
peo ple t h ink o f v i ta m ins a n r1 fond a c te ren ce between ca lci fica tion and lack 
tl r a tors i ll m u ch too li m i ted a se nse. of ca lci ficat ion is read lt y d is ce r u ible 
Mineral 1I t i lizn Lion , for exa m p le , i s p r e roentgenograph ica lly o r p h y sic a I I Y 
s u med to be dependent u pon Vitami n wherea s factors whi ch mo d ify th e !Ii [
D because vitamin D is k nown t.o cu re ru st bi l i ty of th e minerals in body Jl uids 
rick ets . A d u l t h umans, as a lso a ll are no t so r e adily identi fied or d emon
(or m s o f a nimal life , r eq uir e mi nerals st ra te d. I mportant li g ht , th erefo r e , i s 
fo r a ll m e ta boli c pu r p oses . Ca lciu m hei n g thrown upon t hese nro cesses i u 
a.u d ph os pho r u s , f or e xa m p le , are co u- la r g er 8 11d la r g e r volu m e as m ethods 
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all' de veloped [01 ' ( h e r-lio m ica l a na lys is 
ol bo dy fluid s. In lit e wrt ters cl i n i cal 
wo r k blood che m ical a n el microsco pi c 
a nalyses con s titu t e nil important pa r t 
o f th e st ud y, O VI:' I' 1 50 det erminat ion s 
bei ng ma de r uuti nel y on th e bl ood , sa 
liv a , a n d urine o f w hi ch o ve r 90 are 
011 th e bl ood. T hi s pro cedu re is a lso 
ca rr ie d all ex te ns ive ly in a n ima l ex
perimentation s . These s t u d ies inclu de 
a bout 1 .900 on pati ents . 

An illustrati on o f som e o r th e q ual
ities o f hi gh v it amin but ter will be seen 
iu Figur e 18 whi ch shows several tu r 
ke ys . In th is ftock o f yo u ng t u r ke ys it 
was o bse rved th at quite s udtl en lv a 
numb er of th om began losin g t he po we r 

to s taud on th eir le g" , a cou di ti o u ill 
ro wt!; us uall y s po ken of as "weak legs." 
It is of i nte res t th at th es e tu rk eys werc 
be ing fe d a s tock cluck- food uud e r
s tood to co n ta i n no t only t he necessary 
m i nera ls an rl o t he r che m ica ls, but a lso 
an a de q ua te q uaut i ty o f co d li ver o i l. 
In s pite of thi s th ey we re g o iri g' down . 
Soiu e of t he youn g tu rkeys we re pl a ced 
on diffe re n t fe ed s a s foll ows: Gr oup 1 
w ere co n t.ro ls a nd continu ed to r eceive 
th e sa me s toc k di e! as previ ou sly. Gro u p 
11 r eceived the sa me s lac k di et plu s a 
s rual t quantit y of hi gh vi La m i u co d li ver 
o il, a nd Gr o u p III r ecei ved th e same 
as Gro up II, but in ad d iti o n the v i ta m in 
co ncen t r at.e ob ta ined fr om butter. T h e 

F1Gl:llr, l!). 
rt· n;.:.'.·.·~ .""h·(~ lla r:1J, sr:s JP'l"tlI1IU :l~.1 ill n c tr tc tce n A :n ul a rnhhH n :\PIlal' {~ l)tl) h) :n~ 

u" t':rtlu~c: uf cod liver u il. 'I~hc tl ~'iI)' qn ll1~ti()· lH"r h4)(l~' l v(oig,ltt wu e .qnn· l) X i Ill H 1e l ~ th :d 
vi t c n :' ""I"C1I: ; 1 ted fo r .~hildren. 
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Influence of Butter Vitamins. 
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ga iu i n we igh t i n Group I wa s 8.3 pel' ada ptable to a l l condi t io ns . F or t h ose 
cen t ill 1 2 day s. Those i n Gr o up II r e w ho a r e couce rued Lo acq ua i nt t hem 
cei vm g a n a d di ti c n of co d li v er oi l sel ves w i t h some o f th e i mpor t.an t n ew 
g ai ned i n that period 1 G.7 [WI' ce ll t an d da t a I r efer y ou to Lh e i mpo rtan t w ork 
those in Cronp III r ecei v i ng bo th t he o r Ad ughr" i n which he has re ported 
cod Ii ver o il an d th e butt er co nce n trates ve l'." ex te ns i ve sLu d ies 0 11 Lhe to xlc ef
ga i n ed 3 7.5 pe r cent. Th e ca.lc lum an d f ec ts uro du ced iu an i m a ls b y t h e ad 
phnsp horus cha nges i n bl ood s are a l so m lu i stru t ion or cod Iiv e r o il. In f ig u r e 
shown in t lu s chart. It will at on ce be 1n, I have sh ow n a eh i ck en an d a ra.b b i t 
see n t h a t t he ca lc i u m w a s mu ch h ig her wi Lh p r ogruss tve p ar a lys is apparen tl) 
in both Gr ou ps II an d JI[ t ha n in Gr oup I p rodu ced by an ov erdose o r cod l i ver oi l , 
an d that t h e phosph orus wa s h igher in ye t t h e q uan ti t y f o r bo d y w ei g h t i s a p 
on ly Gro up fl I. T h e same p r'epal'uti on p rox ima t el y th a t ofLen ad voca te d Ior 
as w as given to Group lIt w as Lh en ch i l dren . These an i m als are not d ead , 
g i ve n t o t he eutir e fl ock as an a rl tl i t i ou bu t help l ess w i th p ro gressi v e para l ysi s. 
t o t he r ati on t h ey h all 1)ep.n usi ng prev i  I n order to Iu rth er s t ud v Lhi s pha se of 
ou sl y with the re s ul t Lh a t 110t. a si ngle 

Lhe probl em I fe d rats d i I f ere n t eOI11 
additional case o f w eal , l egs devel oped . 

hi na t.i ona, an ill ust rati on of w h ich w i ll 
I t is i mpor ta nt i n a sl.ud y o r t he 

be see n in F i g u re 2 0 , Th ese t tu'ee ra.t s 
va.l ue o f mill, and it s prod u cts that i t 

all received t he sa me def ici en cy diet;
bp k ept cl ea r ly in mind t hat t here are 

nam el y, SLeen boc l; 's 2n G5. nat num ber 
on tv 1wo abu nda n t sou r ces of some o f 1. has dev el op ed t he t ypl ca l l angu id n ess 
the In t -so lu h l e v l tam l us : nam ely, t he fo un d w ith thi s ra t.ion . It has <I ver) 
f aL ot se ine dairy produc t s an rl so me m ark ed defi ci en cy o f ca l cif lcaLion as 
f i sh oil s. ) l i s ve ry houesLly co ns i dered show n by Lhe t a i l bon es. R a t I)Il111 her 
br m an v th a t cod l i ve)' o i l i s a u n iv er

" Er i k Ad ng h r Y o l". YTl T. I X . X .AC I ~sal .~ O U I'('e or v i ta m i ns A and D an d 
Pa {' (' i :) l ), I(~a . 
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2 r ece ived t he same d iet plus 2'h p el' 
ce n t cod liver oil. T he ca lc if ica tion is 

unp r ov ed as shown h)' t he uarro win x o f 
th e inter sp ace be tw een lhe e p i p hy~es 

a nd th e d iaph yses . T his ra t has , how
eVE' I', dev e lop ed progr ess ive paralysi s , 
which ca n be j ud ged by t h e at t itude . 
Itat nu mbe r 3 received th e sa m e deli
cicncy d ie t an d t he sam e Qua nt ity of 
the same cod l iver oil, bu t Wit h it re
ceive d 2% per ce nt of bu tte)' v ita min 
concentrate. It will a t once be seen 
t ha t t here is muc h mo re co mple te h ea l
in g of th e r ick ets , a n d th e ani ma l is 
c liu ically Vigoro us and ver y act ive. I 
h a ve ma de H la.i-g e num ber of s t udies 
de s ig ned to throw ligh t u pon t he r el
a t ive va l ue of til e nct.iva tnrs from cod 
I iver oil a nd th ose r roin var iou s butte r 
pro du c ts Oll bo t h an imal s a ud hum au s . 
It is ver y c lear th at product s ca ll be 
ob t.ai ued from bu tter that ha ve a d e
c ide dly grea te r ben efi cial e ffec t w it h 
t he ex per ime nta l a nimals u sed a nd a lso 

wi t h humans. '1' 11<: eUect of cod liver 
oi l a lo ne is illust r a ted by lh e t urkeys 
in figur e 18 an d t he la s t ill us tra tion . 
Jlgu re 20. E ve n t lro ug h th ls pa pe r l i as 
a lready exceeded a r easona bl e le ngth. i t 
seems very imp ortan t to a dd so me of 
th e res ul ts with h u ma ns. 

Since de ntal ca r ies is t he most uni
ve r sa l di sea se in t he wor ld, a n d hscaus e 
it Ind ica tcs a d isturbance in t he metab
olism Which not only r el ates to t he wel l
being or t he hard tiss ue s of the tee t h 
and bones , bu t also to t he f un c l.i on in g 
or prac t ica ll y a ll t he ti ss ues of t h e bod y. 
we will d iscuss t he im por ta nce of ruo
vid i u g t he proper activa tors in a torm 
tha t. will be a va tl ab le for ass im ila tio n. 
I n fig ure 21, I h a ve s hown t he effect 
of ac t iva tor tr eatmen t all th e r ed uclio u 
of den ta l ca r ies. The fi rst two co lu m ns 
repres en t a gr oup of fo rty- nine indiv i
rlua ls who r e cei ved no specia l trea t ment 
to pre ve n t de nta l ca r ies in th e ye ars 
]92 8 a nd 192 9. It will be s een lh at 
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Effect of Vit amin dapsules on Dental Oaries by 10 Year Age I1roups, 
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T h e l~r O br~ s s:'5 h I: ( h.e co u t e o t o f d e n t a I e n e lc.s i s sh o l"n h y til e d irre ee n ee in th e n ll JU
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uctivato rs .u.s coru p n r e d , , ' j tb t h ose in tnt"' g ro U I) Hot r e ech~ in ,g; t h e m. For all :Iges t h i ... 
tlifferell c e Js 1 to 10 nud fo r the t e en n,S:c s 1 to 40. 

the average number of cavit ies was 4.85 
in 1 928 a ud 4.7 3 in 1 929, The in rliv i
dua ls wit h a n ex cessive aruouu t o f den
tal car ie s , av eraging ei ght ca vit ies per 
person, were g iven additiooal activa tor s 
i n capsu le form duri ng t.he ye a r 1929, 
and i t wi ll be seen tha t th e cari es de
cre ased to 1. 44 cavities pe r per so n. 
m uch t lower than t hose less sus ce pti b le 
ou es w ho received no treatm ent. Dur
ing 1 92 9 two g r o up s o f on e h un rl re d 
each wer e checked cr t t ica llv , an e ff or t 
being mad e to keep co mpa ra.h le ind iv i
d uals in each gr o up. 'l'hese a re s h ow II 

in figu re 22, d iv id ed into age gr oups 
of 10 years ea ch . Th e average n um ber 
of cavities pel' i ud iv id ua l in t he g roup 
noL rene ivi ng add itio na l a ctivators i s 
s.ho w n in Lhe brok en l in e, and those I'e

ce rv iug a ddi tion a! a cti va t ors in llH' 
soli d li ne. T her e are a pp ro x tru a tetv ] fJ 

ti m es as many ca vi ti es i ll the g ro np nol 
r eceivi ng th e additio na l a ctivators u ion 
in th e g roup r ec e iv ing l he m. In t he 
te en ages lbe differ ences is s ti ll greater. 

T h er e a r e man y cli n ica l phases of 
this p roblem th a t s h ou l d be d isc us sed 
if space pe rmitted , suc h [01' example as 
th e b ea t in g of un un it e d f ract u r es , tol 
Jo wln g the administration of a ct iva to rs . 
lh e f requent br eakage of bones in eld
e rl y peop le and SOlU e ad u lt s, whi ch is 
o fte n ch ie fty related t o tb e fact t hat 
the ind ivi du a l was in a cnud tt to n of 
ne gative m iueral balance [o r m on th s or 
ev en for a year at a time, un der which 
conditio u the indiv id ua l borrowed t he 
materia l f ro m the s tor a ge de po ts to 



meet t ile daily ne ed s f'or metabolism. 
T hi s is, in a se nse , li ke burn ing yo ur fu r 
n itu re to k ee p wa rru , s incs the t issue o f 
e ver y organ of th e bo dy m ust have new 
m inerals supp lied to th em co n ti nuall y . 
These l nd lvtd ua.ls cannot r ea d il y heal a 
hro ke n bon e becaus e th ey do no t 11'1.I'e 
1.I l<? ma te rl a i ava ila ble . They ca n often 
be wade avai lab le by weans of addi 
tional activators to t ile food . ther eby 
c ha ng ing prog ressive degen erat io n a nd 
beginn ing dea th to I'ejuve nn.t! on a nd 
repa ir. F igu re 23 s hows a case of a 
w oma n 74 )"I'a l's o f a ge, with au un
u ni t r-d tu t r.a ca.ps u lar fnlcL ure of t he 
neck of th e Femur, whi ch in A had bee II 
n ine months wit.h ou t u n ion . N o te th e 
absence o f a co rt ical la ye r o n th e shaft 
of th e [em nl'. In D w ill be seen the r e 
s ults of th e ad mi nistration of activators 
in capsu le form in three mon ths lime. 
Not e the ma rk ed b u ildl n g on or t he co r
t ica l la yer 011 to th e s ha f t of th e fem ur, 
also on tile surfaces of th e uact u r ed 
bon e . The re sults have be en mo st grat

if yi n g , I n a d dt tion to tbe iuipr-o v err e n t 
of th e h ip, the r e lia s been a verv 
in ark erl im pro vern cn t in U 1C ge ne! 'I I 
phy si ca l condition . This woman's mo th 
er d ied at 70 years o f age, a ye a r a f Ler 
her h ip was bro ke n . 

Spontan eou s rract ures aru l r ract ures 
occurr in g wl t.h ve r y l i t t l« llhys ica.l ror ce 
arc oft en asso ctated w i th 01' fo llo wed 
by p hy sica l ov er loads, one or th e mo st 
important or wht ch is t he add itio nal 
stress o I pregnancv a nd exte nde d lac
tat io n . High prod uctio n cows are par 
t icu la rl y s uscep ti ble a nd fo r th e sam e 
rea sons that it so o rt e n affect s h um a ns. 

Thi s p roblem a C di slr ib u ted min era l 
ut f llza.t tou may be associated with d i s

tn rban ces ch ie fly c haruc te rized hy local 
0 1' ge ner a l excess ive de pos itions of m i n 

er a ls . This is parucula rt y t r ue o f joint 
ti ssues a nd is of ten ass ociated w ith 
streptococcal infect ions r eachi ng' t he 
jo in t tiss ues , [r om t he te eth , the t o n
si ls , 0 1' other foc i bv what is ca ll ed 
m e tas t asi s. Ev en a f le r t he sources ot 

A 
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i uIeut io u ar e r emo ved, Uti:; cuud l t lon 
fr ef]uen l.ly goes 0n from bad lo worse. 
Th is is u su all y a Ior m of arthriti s. 
It may pr oduce a m a.rk e d de for m ity 
of a few or us uu.lly several jo ints of 
th e bod y. T he rap idly accu m u la ti ng 
ev ide nces from th ese r esearch es s ug
gest that the role of these ac t iva
t or s is an excee dingly im porta. ut con
tributing or con tro Ili ng facto r in 
these cases . I will i llu s tra te in ou e 
case sh own in figure 24, T'his shows 
the prog ress ive cha nge in deposits 
whi ch cemen t th e b ones of th e ri ght 
h an d tog-ethe l' with a ty pi cal ar thriti s , 
In t he upp er pictu r e w ill be see n t he 
nor mal len ha.nd . Note the spaces 
betw een the bon es of the wris t. 1n the 
lower se r ies or foul' pi ctures we see t.h e 
l' rogTcssive changes in lll e r ight hand 
rlurin g wh ich t ime th e swell ing, pa in, 
a nd ext re me tenderness d isapp ea red . 
Thesc pictur es were taken a pproxi mate
Iy thr ee m onth s ap ar t a n d ex te n de d 
over a pe rlod of on e year. Oth er j oints 
of h is bod y we re a ffec te d a nd were 
s im ilar ly greatl y imp r ov ed , Th e indi vi
d ua l thus regai ne d lh e use of th e h and, 
wal ked erec t in stead of stoop ed , a nrl 
had l'ree mo vern eut. of all t he [otnt.s. 
T'his was a case of lead poi sonin g a r

. t lnit is in [\ pa iu ter. The trea tmen t was 
with bu tter vi t am in s an d hi g h vit am in 
cod li ver o il. 

1 interp re t my data as indi catin g tha t 
some of t uo esseu t in.l s u bs ta nces of li te 
a nd h ealt h ca n be Iou nd ch ie fl y ill rap 
id ly gr ow ing plants, w he t her the m icro
sco pt c p la nt life of th e oce a n o r th e 
pasturage plants of t h e la ud . Th e 
fun da me n ta l character is t ics of a ll the 
Mam mal ia is their dep enden ce up on 
ur i lk as a foo d in in fan cy which mu st 
be provkled by a foster moth er if th at 
of the ua tu rat mo the r is no t availa ble . 
Li fe re qut res th ese same ac ti va to r s for 
its a d u lt form s. bu t th e in d lv i d ua ls de
ve lop a ca pa city fo r obtainin g mo st of 
the es se n Lial fo od fact or s from the 
a va lla hle plaul Ioo d directl y for the m
se lves . Prubabl y on e of t he most u n i

ve rsal s uesscs uf life is pr odu ced by 
lIH! difficult y in obtainin g l he fat-s olu
bl e ac tiva tors esse n tial for mine ra l u Lil
iza t ion. 'I'b e re a re onl y t wo consider
a ble so urces for lh e fa cto r s . n am el y t h e 
bu t t.er fats of mil k a nd so rne of t he 
fi sh oil s . The Mamrnal ia a re so cons t i
tu ted ph ysi call y th a t th ey are a ble to 
utili ze th ese produ cts fro m m ille tat 
mu ch more r eadil y t han fr om fis h fats . 
Accord ing ly all t he civili zations of th e 
pas t and presen t were buil t around 
th es e two sources of fat-solubl e acti v
a.t.ors . It is proba ble th at in t he past 
th e difficulty in obtainin g the ta t-sol 
ubl e a cti vator s h a s co ns t. it u te d one of 
t.he most ex a cti ng limitations in th e 
develop me n t of m ankind. We a re pr ob 
a bly mu ch more dep en den t upon th e 
cow as a foster m other than we realize. 
t t wou ld not be s t range if our g ro wing 
a.pprectatt on of her se r vice to u s would 
ra pidly r esult in pr ovid i u g her with the 
mos t a vail abl e fac il ities in e nv iron me n t 
a nd food to best eua ble h er to m an u
facture th ese pt -e cl ous vita m ins , al on g 
wi t h t be min eral and energy produ cin g 
fa c to rs, which up t o t his tim e ha ve been 
a l mos t th e only measure used in e va lu
ating' her eff icie ncy. This pap er is only 
inte nde d to be a bird's eye v iew ch iefl y 
as indicated by my research es in thi s 
field . A mu cu more ex te n de d di scu s
s ion of th is pro ble m a n d its r elation to 
th e associated health a nd ec ono m ic fa c
tors is in pr eparation t.o be availa ble in 

bo ok Conn in or der t o a id th ose wh o a re 
concerne d w i t h t he various phases of 
t he a pp lica ti on of these newer data . 
Many technical ph ases ca nn ot be di s
cussed i u thi s type of pa per. Se veral of 
t he m a re di scu ssed in so me of my re
search r ep orts , a bibl log r apb v of whi ch 
I am a ttaching to th is paper . 

It is my h op e in pres enti ng t his mat
ter at t b is time tha t I ma y in thi s w ay 
aid you in so me of yo ur prohl ems , th e 
mo st impor tant of which I deem to be 
the bettermen t of man kin d aud par-tic 
ul arl y child lif e by providing milk a nd 
mil k produ cts of excelle nt a cti va t or 
con te nt. I con gr a t u tato yo n upon your 
opportunity for se rvice . 
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D I SC U SSI O N
 

QUEST IO N: Under ave rage si m ila r 
co nd i tio ns, h a ve y o u found t hat a ny o n e 
br eed of d a.i ry cattle were bet. le r rn auu 
ract u re rs , so to s pea k , at t he vitam in 
a ud co u ld tr ansfe r H to t ltei r mill, in a 
bette r mann er t han o t he r da.i ry breed s 
o f	 ca.ttl e ? 

DR, P RI CE : In ge nera l , we h a v e 

round th at t he di ff e rpnt bree d s on the 
sa. me r a t io ns , or sa me pas tura ge , pro 
d uce p retty m u ch the sam e level o f 
vita m ins . '['lJere is a di fference ill ill
d tv i d ua t cows in a herd 0 f t he sa me 
hreerl . 

QUE STION : I s th e r e a ny d iffere n ce 
be t wee n th e torrid zone fw d th e te m 
pe ra te zo ne in th is same field '! A ll YOU )' 

ch ilds a ppare u t ly sho w the te mpera te 
zo ne , 

DR . PRIC E : T h e t o r r id zo ne h as n ot 
provlded us w it h sa m ples o f m ilk fo r 
compa ri son . If you th ink o f the CO U ll

tri es th a t l ie close t o t h e eq ua t or, th ey 
are not dairy p roduct u r ortu cers so we 
are not a b le to ge t a ch ec k . 

We mi ght, h ow e ver , take a n o bserv a 
l iou I i ke th is : As we g o d ow n the sec 
ond dt strt ct , which woul d be fr om la ti
t ude 1 5 ° no rt h of th e eq uato r to 25° 
north o f t he eq uato r . tha t would include 
Me xico , Cu ba, P or to R ico- we see m to 
find per iods of t he year in w h ich they 
a r e h igher tha n we get th em in t h es e 
no rth ern zo n es a nd the re w il l be periods 
whe n it is low er. 

Ri gh t th ere is an im porta n t s ugges
ti o n a.nd so me of you da iry men s ho n ld 
fo ll ow Lhi s c ne . As w e have tr ied t o 
t i a ce i t ba ck , it ha s see m ed t o be t rue 
th a t the plan t l oa ds th a t th ey we re g iv 
in g t hese ca t tl e when t he)' we r e h igh in 
vi ta m in was in so me in s tan ces chopp ed 
Ill' s ugar C8,l1e an d it may he t uat so m e 
p l an t food w ill be a vaila ble in t ho se 
co u n t r ies t bat co u ld be sh ipped for yo u 
to fe ed to your cat t le iu th ese uo rthern 
zon es , 

QUE STI ON : W ha t SUbs ti t u tes ca n be 
used fo r t.h e ca psu les '! 

DR , P RICE : T h e su bstf tu Le for t he 
caps u les wo uld per ha ps be to go to th e 
dru g' s tor e and bu y cod li ver oi l, a n d 
j us t as soo n a s yo ur ch ild go ls so he 
hates it , stop us in g i t be ca use whe n be 
or she do es , it is a pre t ty s u r e si g n that 
it is doing m or e ha I'm th an good, 

QUE ST ION : H ow a bo ut s unshine '! 

DR. PRICE : T ha t is a ll i rn po rta n t 
q uesti on , I mi gh t hav e show n yo u, fo r 
ex a mple, th r ee ch tck ens-c--o ue a bo u t one
11(t11 of th e size o f o ne o f th e o th er s. It 
had been ex posed to tau mu ch ultra -vi 
olet li gh t. The little O U B h a d u ltra -vi 
a Ie l ligh t fr om a m e rcury unartz la mp , 

'I' he larg es t chicken go t th e s uns h in e, 
a nd so methiug else, It r an a ro u nd ou t
doors and pi ck ed up litt le pi eces o f 
food t ha t it wa n ted , pi e ces a t g rass and 
g re en st u ff t hat ha d been rapi d ly g ro w
ing w i t h vit a m ins in it , an d w hitt e lse? 
L ittle gr u bs and bu gs an d beetl es an d 
a ll t hose l ittl e t hings wer e little ca p 
su les of v it amin s . That is why th e oue 
r u n n in g a ro uu d in ti l e s u ns h in e was 
a bl e to ge t t bese acti vating s ubstan ces 
tha t i t co u ld s t or e and p ut into its body. 

QUE S'fIO N : Su n la m ps a r e not go od ? 

DR. PRICE : I wou ld say t ha t if yo u 
use a n a r ti ficia l so u rc e o f lig h t , be ca r e
ru t to cu t off t ile s pe ct r um wh e n , th e 
su n cu ts i t off . W hy d o yo u SUPPOSIl it 
is n ecessa ry to do t ha t? If we loo k at 
it f ro m o ne st a nd po in t a lo ne , we 'd say, 
" Sin ce we a r e t he p rod ue t of th e 
en vir on m e n t of t h is eart b , th e s unsh ine, 
t.h e w a ter. th e soil, th e a ir , e tc ., w e 'd 
be,t ter, un til w e k no w better , keep cl ose 
to th e fo rmula t ha t m a de us- su n
sh in e ." Su ns h in e doesn't fu r n ish r adi a
ti on s ho rter than 2 90 0 A . U . 

E nz y mes are h r okeu u p hy rad iat r o us 
s h orte r than 275 0 bn t not by auy tfi l n g 
tha t ca n come from th e s un , So i f y OH 
a r e going t o use a n artific ial so u r ce of 
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li gh t. ge La. pi ec e of helio-glass or a pi ece 
o r v i ta- g tass and pu t i t in front o f the 
so u rce of li ght an d mak e i t cu t off th e 
ra y s of li ght a t th e poiu t tha t will m a k e 
i t mor e li ke sun li g h t . 

QU E STION: A re t he grow n- u ps \H;

ing corl li ver o il as we ll ? A re yo u r ec
o m men d ing thaL? 

D R , P R ICE : I we nt i n to a m e aL s hop 
in Boston a ye a r a go la s t summer to 
mak e a n obse rv atiou o r wh a t people 
w ere bu y in g, Eve ry fifth pers on w h o 
ca me in to bu y fis h bo ug h t a can o r 
co d li ver oil o t so me si ze be ca use of 
propa g an d a , , \ 11(1 whet he r it 's d oing a 
lot of ho od, i t is d oin g so me goo d a n d 
1 ha ve no d oubt iL is doi n g s om e h a r m . 

Mos t of m y patients get t wo ca ps ules 
co nta in ing. six- te n ths or a gra m o f a 
m ix ture w h lch iii apJ!r ox ilna te ly eit he r 
a littl e a bov e o r bel ow fift y- fifty co ncen 
l r a te o f the v itam i ns m ad e (rom butte r 
a nd a hi gh vi ta nri n co d liver oil , just a 
rresh , n o rm a ), ra w cocl l iver o il that is 
very high i n vi tam ins, So th at m ak e s 
in that cap su l e o f six- Leu t lis or a gra m 
t luee-ten th s of a gram of end l iver o il 
a n d three-ten ths o f a g ra m o f hi gh vi ta
min butter co nce n trate , 

That g ives e no ug h p r od uc t s o th at 
the vitali zing qu ality is s u fficien t to 
reinfor ce peo ple a n d ca r ry their e ne rgy 
factors to a h igb er le vel-more pep , 
more zea l-j ust w h at i t di d to t hose 
ca lyes it d oes to boy s a n d gi rl s if tu ev 
get Lhe r igh t q un n t i ty . But th ey will 
ofte n defea t th e purpose it they ge t too 
m uch, 

QUE S'rION: What is you r op in io n 
of th e ra di ated ergos te ro l? 

DR. P RICE : I am gl ad yo u as ke d 
t ha t. qu esti on , Wha t do 1 t hin k of r a d t
at ed e rgos te ro l ? 

One of th e represen ta.u ves of ou e of 
th e la r g er m anufacturers was at my 
ofti ce within a week and t olel m e trunk
Iy that they we re greatl y disappointed 
in t he r esu lts fro m a cti vated e rgoste r ol , 
w h ic h is precl s ely wha t I found ea r lie r 
a n el r eported In m y pap er ear lie r a ll 
' 'Th e Effe c ts o f GiVi n g Ac ti va te d E r
gosterol. " 

You au d J do not h a ve r ickets . A d u l ts 
<I re n o t de pe n de n t on r ea cti on io th e 
ho rly tha t w i ll be ch ie fly ex p r es se d i n 
d eposi t o t ca tci uru a n d pho sph orus. W e 
m ay n eed to hav e m in er al go into so l u
tion . \-Ve m ay n eed th e ca lc i u m to be 
m ad e m ore d iffu sibl e , whi ch a ctiva ted 
e rgos te ro l does not accorn pl js h . 

If 1 wo uld answ e r it s til l further, 
wo uld say that t his man tol d m e, as a 
Humber o f o t he rs h a ve Lol d m e dire cl 
[rom th e m anufa cturer s and fr om in 
te rn is t.s, t ha t th e m edical pro tessron 
a n d d en Uti profes si on ha ve be en ve ry 
g rea tl y di sappointed in Lhe e ffecL 0 11 

r h eir patie nt-so A n intern ist recen tly 
sa id, i n a nswer to my qu estion, "Ho w 
m uc h ac ttva tad erg ost.e ro l a re yo u g iv 

in g now in th e form o f v los tero l o r a ny 
oth er prepara.L ion -c--re i n force d cod llv e r 
oil?" "Ka t to a s ingle pati enl. " 

I s a id , " W hv ha ve yo u cha n ge d' ! " 

" Vi' hy, " h e sai d, " I found m y pa
ti en ts ge tt in g nervous a n d th ev WE're 
g e t tl u g e ffects tha t I didn 't want at all 
a nd on clini eal bases en tlret v 1 hatl to 
s to p . ' , 

W e ca n ' t ge L ve r y far a wa y rrorn 
the o r ig in a l formula. We ar e rn a m
malla. W e a r e d esi gned to get ce rta tu 
mineral e le me n ts fr om ce r ta in rood s, 
on e 0( w h ich is rn i l k . We are d esi gn ed 
to g eL our vit amin s fr an, ce r ta in o f th e 
plan t foods and fr om certain o f the fat
carrying fo od s l ik e th e mi lk fat o f mi lk . 
a.nd w e can often b est g et. so m e o f our 
ac ti va tors in cl ud i n g vitam in D [r om it 

milk product t ha t is higb in vi ta ru i us . 

In practi call y eve ry in stau ce II' lie re 
we fi n d th e milk fa t vt ta m in hi gh , we 
have fa un d t ha t that cow wa s get ti n g 
a p lant food th a t grew rapidly, ge ner 
a lly you ng gr ass j ust gtow in g , a nd all 
th os e cu rves wenl U l) just as s oo n a s 
th e spring g row t h of grass came au t . 
We ca n lell a lm os t to a ce rtnl n ty w he n 
they start to feed t.lie co ncen t ra te s he 
cause th e vi Iam i n d rops , 

So one an sw er is instead or usin g 
a ctivated e rgos te r o l . fin d a go od so u r ce 
o ( vi La m in s in a s tor-ed high vitam in 
btl tter. 

r.:. '" 
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