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CELL SECRETS 

In the good old days when the older 
generation could do their courting with
out having to k eep one hand on the 
s teering w heel they would finally un
wind the lines from the whip stalk and 
use that trusty in strument of torture, 
the whip, to flick t h e little mare on the 
flank. That t ap was sufficient to st a rt 
her on a lively trot which often lasted 
for severnl miles, especially if she wa s 
h eaded toward home. N ow we h av e a 
more or less close parallel to that whip 
in a good many lifo processes. And 
what a re the points of resemblance ? 
The action was speeded up ; i t required 
m ere contact t o a ccomplish it; the whip 
wasn't used up in t h e process ; and a 
li t tle went a long ways. This i s a trne 
p icture of on e class of cell products , 
the enzymes; and it represen ts with 
considerable accuracy two other prod
u ct s of t he cell, the vita mines a nd the 
h ormones. These three wonderf ul agen
cies challenge our in te rest and prov oke 
a tremendo us amount of r esearch a t 
p resent b ecause they arc so f ar-reaching 
in th eir effects ancl because t hey huge
ly baffle a ny attempt to isola t e or 
identif y them. Fort unes are yearly 
being spen t to learn their secre t s and 
ot her for tun es a r e being amassed in the 
commercial exploi t ation of the half
truth s which we h ave so fa r learned. 
In this p a.p er I w ish to sk et ch some of 
t he high poin ts of our present knowl
edge of these three (shall we call them 
subs t ances), hormones, v ita.mines, and 
enzymes, a.s observed in the animal 
organism. 

Certain organs and glan ds of the 

body secrete substances which are ab
sorbed directly th rough their walls into 
the blood stream. These materials, 
called hormones or chemical messengers, 
are carried to different parts of the 
body and either bring about or speed 
up definite changes. 'rhe bodies which 
secr ete them are called the endocrine 
or ductless glands. The uppermost one, 
situated at the base of the brain, is 
the pituitary gland. Its anterior lobe 
secretes an unknown substa nce, called 
pituitrin. If, early in life, this gland, 
by removal or disea se, no longer pro
duces pituitrin, the sex organs of the 
victim fail to ma ture, h e accumulates 
fat , and strangest of all, he i s apt to 
r emain a dwarf. If on the other hand 
t hey oversecretc, the person may de
velop gig i1ntism a.ncl grow to tremend
ous proportions. The posterior lobe 
probably produces a secret ion but i ts 
nature and fun ction are unknow n. The 
thyroid gland, located in the neck, h as 
y ielded the secret of its secr etion. It 
was i sola ted ancl analyzed b y Dr. E. 
C. K endall of th e Mayo clinic at Ro
ches t er a nd was named thyroxin . 
Io dine i s n ecessary to its formation and 
in localit ies where iodine i s deficient, 
the gland must overwork, r esulting in 
simple or endemic goiter. It i s closely 
connected with sex activities and h ence 
t he disease i s most often no t iced in 
girl s preceding a nd during the a doles
cent p eriod. Iodized salt ha s b een ex 
ploited in t his connection. If the gland 
does not function in the young, cr etin
i sm or M ongoli an idiocy may develop. 
For simila r ca.u ses in the adult, we ob
serve myxeclema . These diseases, which 
produce heavy, dull f eatures, coarse 
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skin and hair, and other sy mptoms, may 
ofte n b e 1·eli evcd if taken .in time b:,· 
adrn inistrn tion of t hy rox i11. Ov cr secr c
tio n of t he gland produ ces ext reme 
nervou sness, part ly d ue to an extr e mel,v 
hig h metabolic rn te. K e ndall sta tes 
that the injection of .0003 oz . in creases 
the carbon dioxide outpu t by 400,000 
mg. Situated b ehind this gla nd :ne fo ur 
little k ernels called parathyroids. They 
probably co ntrol t he lim e in t he body 
and their r emova l p roduces teta ny and 
death. 

'l'he thymus gland, situated lo11·er in 
the neck, is called t h e gla nd of child
hood. As in th e case of th e oth er en
docrine glands, the possibilities anJ 
sc ientific specubtions con cerning this 
gland are ast ounding and almost un
b elievable . Embed ded in t h e pancr eas 
arn patches of tissue called t h e I slands 
of L~ngorha ns. The secr etion of these 
glands, though of unkn own composi t ion, 
has offered un told r elief to suffering 
huma ni ty duo to t he won derful r e
sea rch es of B a n ting at tho U niversity 
of T or onto. It is call ed insulin (from 
i sland ) . I n its absence t h e body canno t 
u t i li ze suga r a nd in such cases admin is
trati on of insulin extends t l1c life twc1 
relieves t ho ailrncnts of the suffer e r 
from d iabetes in a r emarkable way. 
An ovcTdose may produce conv ulsion s 
but t hose can be pTovon tcd or dispelled 
by ad min istrn tion of sugar. 'l' he ad re-
1rn ls or supr a rcnal ca psules, l ocated 
o ver each k id ney, arc voTita b ly miracle 
gland s. Th ey secrete ad rena line, also 
called epin iphrinc, the only h ormone, 
other tha n t hy Toxin, w hose compo si
tion is kn oll"n. It should be noted tha t, 
if th e co mposi t ion of such a substance 
is known, it ca n be ma.nufacturcd and 
j oin t he group of pme medicines, and 
n eed no longer be extracted from a ni
mal organs "·hen needed . Among other 
important pr opert ies, it co nstricts blood 
Yessels, r ed ucing b leed in g, a ncl r elieves 
smgical shock. It also apparcntly 
makes possible great fonts of endur
ance a n d strength " ·hich ar.e often ex-

hibi te ,l w hen a pe r:;o n is und e r g reat 
He n ·ous st ress. On e part to 300 million 
par ts of bocl,,· \\·eight appreciab ly in
c reases bloo,l p r cssuTe, a ncl administra
tion of .002 oz. will kill a h uma n by 
so con t ractin g t he blood v essels that no 
blood ca.n fl o11·. 

Tho h ormon e of t he onnies will in
duce t he est rn s cycle nm1 t h a t from 
t he orga ns of both sexes i s r espon sib le 
for tho scco ndny sex traits. If th e or
gans produci ng these hormons arc r e
m o,·ecl before puber ty, i t is common 
kno,dcJgo that a sexless indiYidual r e
sult s. 

Ce rtain food manufa cturer s ,,·onlcl 
ha Yo us cha n ge our Ameri ca n snlu ta
t ion of ''ho11· do you Llo'' to ''have 

_you had your Yitamins ". vVhen Casimir 
Punk i n 1912 coi ned this word he little 
drea med t hat i t would become a house
h old term. , Vo can also imagine that 
h e erred in anothe r r egard, v iz. that 
" ·i thin t1l'cn t,v rears some of t hese sub
sta nces " ·oukl h ave been captured, ana
lyzed, a nd built in the labor a t ory. And 
yet, in this yea T 1931 no one has yet 
gained t h e d istinction of isolating or 
s~,nthes iz ing oven one. 'l'heir history is 
a thTilling r oma nce. The first ones to b e 
d i.scovered "·e re na med accor aing to 
t h eir solub ilit y, as fat solubl e or water 
solt,ble ; but through r ecommendation 
of t h o America u A ssoc in tion of Biolo
g ical Chemists the~, are no\\· clesigna.tecl 
b_v letter s : A, B, C, D, E , and G. A, D , 
and E arc fat solub le, t ho other t hroe 
\\'atcr solubl e . It is not only poss ible 
but probable t h at many other s exist, 
as e ,·idenced b? the "·ork of a number 
of present clay investigators. The ir 
s imilari ty to enzymes as cata lys t s is 
seen in the tremendous effects \\·hich 
mere traces can b ring ab ou t. 

Vitamin A is found in cod liver oil, 
milk, eggs, spinach, etc. It is the 
gr o11·th -promoting fac tor of the youn g, 
an,l i s al so essen tial for adults . T ext
books as late as 19:37 subscribe to a 
widely accepted th eory that its defi
ciency p ro duces a distress in g eye mal-
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ady called xerophthalmia but this idea 
is now being questioned in some quar
ters. It resists destruction relatively 
well. Since its chemical nature is un
known, the only way to identify it or 
measure its potency is by socalled bi
ological assay, using as a laboratory 
agency, for example, the long-suffering 
white rat. If one of the rat twins grows 
and the other one, on a different diet, 
does not, the first rat may be said to 
have had his daily vitamins. 

Vitamin B was the first to be dis 
covered. Its absence produces poly
neuritis or beri beri. A pigeon so af
fected loses the power of locomotion, 
and surprisingly regains this power 
when this die tary deficiency is correct
ed. It may be a double vitamin be
cause one fraction of it also affects 
growth. For the latter property white 
rats are the subjects. It is abundant 
in y east and fairly plentiful in all 
animal product s found in man's dietary . 

The deficiency of vitamin C has 
produced untold misery among groups 
on a restricted diet, such as explorers 
and sailors on long voyages. It i s the 
antiscorbutic or scurvy preventing vita
min. This disease affects the joints, 
gums, weight and appetite, and is con
fined to man, monkeys, and guinea 
pigs. Fresh fruit and veget ables, 
orange and t omato Jmce arc rich in 
t his principle, and modern explorer s, 
including Commander Byrd, include 
vitamin C on their shopping list. 

Hopkins, Funk, Mellanby and M c
Collum, 1906 t o 1922- that is the chro
nology in th e capture of vita min D. But 
its lis t of Yi ctims prob ably elates ba ck 
to some of th e b ow legged, weak b oned 
grand children of A clam. arn] E ve. It 
is the autira chiti c substnnce whose ab
sence may produce rick ets. I use 
''may '' advi sedly becau se ultraviole t 
light and other factors , by their ab
sence, seem to fun ction as accessories to 
the crime. It can b e formed a t will 
from ergosterol, a known chemical com
pound, but, having b een formed it baf-

fies all efforts to domesticate it i n test 
tube o,r incubator. It is quite widely 
distributed, but cod liver oil, that de
lightful food product, is its favorite 
haunt. The significance of modern ir
radiated foods for the young of animals 
is here evident. 

Vitamin E is the antisterility vita
min. A study of the effects of its ab
sence upon the female shows that ovula
tion will occur and the fetus will gi-ow 
for a time, then it dies and is re
sorbed. This condition is usually tem
porary if the dietary deficiency is cor
rected. For the male, sterility does not 
occur so easily, but once accomplished, 
it is likely to b e permanent. 

Vitamin G is of too recent discov ery 
to warrant any extended discussion. Its 
deficiency in man is associated with 
pellagra. In general it i s found with B. 

The tremendous field of true enzymes 
has been left to the• last because if 
presented first it would have usurped 
the time of the entire paper. Enzymes 
are cataly sts (r emember the whip an a
logy) which nre produced in th e living 
cell and which are necessary to almost 
every chemical action that goos on in 
plants and animals. These substances, 
none of which h ave been obtained pure 
and whose preparation in the impure 
state i s enough to bring th e grn y-hairs, 
a ·e quite specific in nature. That is, 
they b elong to the union and will work 
only when assigned to a certain job, or 
r ather a certain food or substra te . In 
the process of digestion in the ali
mentary tract, sev eral sets of them are 
furnished b y the saliva t o act on cer
t a in classes of food s ; other groups are 
p rovided by the s tomach, other s by the 
p ancreas and b y the intestine. Still 
other enzy mes bring about the oxidation 
of food s in the body to produce h eat, 
and by a marvelously complicated 
process. To say that sugars are oxi
dized to carbon dioxide and water in 
the body i s a statement a s condensed in 
form as a transcontinental motor route 

(Continued on page 4. ) 
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FROM TEACHERS IN THE FIELD 

The Project in High School Science 

veloped. After we had talked these 
over individually, all \\·ere required to 
make a thorough study of th e process 
chosen before they wer e allo\\·ed to 
start work on t heir displa:s·. 

When all had complctecl their study 
and had collected the materials for 
their display, they were allowed the 
laboratory hour to arrange and mount 
them. In addition to the interest de
veloped, all learned a, good deal a bout 
their own particular process and in ad
di t ion learned to do library research. 
Each group made a report to the class 
abou t their project a nd explained the 
display, so that in a ,vay the whole 
cla ss b enefit t ed from th e individual 

The use of the project in t eaching work. 
the high school sc iences is one of tho 
m_ajor means of holding the interest of 
those who arc t:iking the co urse chiefly 
because of requirements for graduation 
or college entran ce. No doubt it would 
be an excellent means of presenting an 
ent ire yen's work b ut would r equire a 
good deal of tho teacher's time to 
develop snch a course of study. This 
obstacle might ,vell b e ovornome by 
gradually introducing the proj ect year 
by year until the complete field was 
covered. 

I ha ve employed the project in my 
sc ience classes as a rnc>111s of earning 
extra credi t, u sually gi vi Hg a nrnxirnum 
of 5% added to the final grade for a 
satisfacto r ily completed project. In the 
field of chemist ry ,1·c have used a num
ber of things that resulted in the 
st imulation of the entire class ,ind in 
many cases a complete change of opin
ion about the subject. One year we al
lowed the students to work in pairs 
and develop Llisplays illustrating some 
ch emical process such as the ma nufac
ture of ink, matches, glass, bakelite, 
perfumes, dyes , paints, baking soda, 
etc. I suggested several things, show
ing how they might b e developed, but 
required that they make their own 
choice of topic, and work out the way 
in which they thought it might be de-

Don D. P ett i t. 
Senior High School, Ceda r Falls. 

Cell Secrets 
(Co ntinued from page 3.) 

on a. three inch map. One enzyme in 
yeast hitches water to cane su gar and 
makes simpler ones. 'I'hen another 
changes the simpler sugars to carbon 
dioxide a nd alcohol. To attempt to dis· 
cuss the importan t enzymes ,1·onld more 
than fill this Bulle t in. Let n,c eonclmle 
,Yith a fcff illustra t ions. 

I:f barley is soak ed a ncl then allo,.-ecl 
to sprout, it forms these little ,vorkers 
in tremendous amounts. Xo\\· dry and 
grind t he sprouted grain and you have 
mal t. I clo not need to tell you ,Yhy 
malt has such a big sale . 

Cheese is .-ery largely a product of 
enzymes. On e of them , r ennin, clots 
the milk. At least seven others change 
t he curd into cheese. 

An enzyme called im·crtase can 
change cane sugar into a mixture of 
the sugars "·hich make up honey. And 
so efficient is this enzyme t hat if you 
were to furnish one ounce of it "·ith 
all the sugar it could act upon you 
would be obliged to supply it \l'ith thir
ty-one tons-nearly t,Yo ca rloads-of 
sugar. 
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Enzymes, vitamins, hormones, small as 
t hey are, how they mock man in his 
effort s to r eveal their secrets, in his 
efforts to equal their efficiency, or to 
create them in his laboratories. 

R. W. Getchell. 

THE STATE HIGH SCHOOL COURSE 
IN GENERAL SCIENCE 

The course of stud y in general sci
ence for high schools issued by the 
State Department of .Public Instruction 
has recently come from the press. The 
course is divid ed into :fifteen units. Of 
these, eight are devoted primarily to 
physical and chemical facts; :five are of 
a biological nature; and two deal with 
facts of astronomy and meteorology. 
'l'he authors, however, have su cceeded 
well in constTucting a course in general 
science and have no t merely put to
gether unrelated parts of physics, chem
istry, biology, and astronomy . The 
course seems to be fairly well balanced. 
Too often so-called courses in general 
science have been overdeveloped in one 
line according to the training of the 
author. If he ·"'·er e trainee] primarily 
in physics, it ,rnulcl be largely physics; 
if a ch emist, he would over-emphasize 
the chemistry. 'l'he writer of this re
view being a biologist is gratified to see 
so much biological material included. 
'l'he science of living things certain'.y 
is very important and belongs in a gen
eral science course. The biological ma
terial has been too meager in most of 
the general scien ce textbooks. The 
writer stat es this, )mowing that he 
will b e a ccused of expressing the view
point of a specialist. 

There ai·e a few enors that occur in 
the biological material which should b e 
corrected. Some of them are minor er
rors and others are more serious. On 
page 21, one of the differ ences noted 
b etween plants and animals is that 
plants are '' independent for food.'' 
This, of co1nse, is true only for green 
plants and a few bacteria. Non-chloro-

phyll plants, of which there are about 
80,000 species, cannot make their own 
food . However, the most significant 
thing about plants is their ability to 
make the food for the wm·ld, but it 
should be made clear that this is not 
true for all plants. W.'hat evidently is 
a typographical erroT occurs on page 
23. The wasp mentioned ·in connect ion 
with Smyrna :fig culture is Blastophaga 
and not Plasto Phaga. Also the term 
pollination i s prefora blc to polleniza
tion. 

One of the most serious errors i s the 
statement that budding and graf ting 
are means '' used in the production of 
new and improved variet ies of plants.'' 
(Page 23) . This is no t correct. No new 
varieties are produce d by t his method. 
Budding and grafting are used as meth
ods of propa.gation to · prevent new v::ui
e tics from arising. The horticulturist 
wishes to propagate his plants and 
keep his variety true to t ype, so h e 
uses grafting and budding wh ern other 
means of vegetative propagation are 
not effective . 'l'he incorrect statement 
a.h ove violates seriou sly the funda
mental biological principle of reproduc
tion. Evidently this error i s commonly 
made in our high schools, because the 
majority of the students w ho enter our 
college botan y classes b elieve that 
graft ing i s the means by which new 
fruits are secured. 

On page 28, under in '' teacher 
procedure'' on ho w the body uses food, 
one would be led to believe that digeR
tion i s the process by which the body 
secures energy from the food . This is a 
serious error sin.cc digestion merely 
prepares the food for absorption am1 
is not an energy releasing process. The 
process that should b e taken up here is 
the much misunderstood process of res
piration. It is by respiration that 
energy is secured through the physi
ological oxidation of foods . It is t his 
process, rather than digestion, which 
should be compared with the combus
tion of fuel i n an engine. No mention 
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