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E'"lDOWMEIJT, FOR RESEARC.i ·~ORK IN COLLOID CH~ riISTRY A'I' THE 

UNIVERSITY OF CHICf,.GO 

t 'JO fo 

Such endmvment ( \~>00, 000} could. take ei -;her of' 

an shou d be sufftciently elastic ·nits terms 

to be used ili the wise.st vay pos s lble tat any tJi ven t11e . 

I . In the first place research profess orship 

(sa ary 10 , 000 to 12 , 000) -in colloid ·c1emistry could be 

endo ·1ed with funds for the ca ling o-r an eminent 1eader 

in the field and for providing hi· rvitb e. igh class assis

~ant (of Ph . D. ca iber, ~25QO to '3000 a year) . The 

assistant would douole the productivity of the professor 

at nbout ~ _guarter of the cos t anci' would. develop prom

ising younger ,,. en into potential leo!lers . 

There are only t-v o "en_ in the · orld. vhom we v:ou d 

feel worthy of such a professorship and it is not certnin 

that 1ne '"'Ould secure either . Plan II should then be 1 ven 

careful conslderat·· on . 

II . 1l1he same endov ent would provide for t e eCJtablish-

ing of a his ly promisinr youn. er m~n, trai1ed up - to - dat e in 

all the resources of chemistry and physics, as an assoc·· ate 

professor ( 4000} or full professor (A5000) of col oid. chem

istry , hi~ progres~ and advance in salnry depending on his 

·work . The ba.1a·1ce of the income should be used . for~ research 

fellowships (c2500 to ·3000) for men 7ho have their research 

degree ( Ph .. D. ) . Tbe number of these fellows v;ould be greater 

at first anu fever as the income iq used .more and ore ~or 

the profes sor 1 s salary . Such research fellov,hips have been 

found the mos, pr·oductive of all methods for the develop 10nt 
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of men and the x~apid develop:aent of research problems. 

N .tional r·esearch fellowships in Chemistry, Physics and 

L ed:l.c lne,, the Soyn10ur Com!m Pe 1 lowshi ps o f t. te Unl ver s 1 ty_ 

of Chicago, etc. have ftilly .de 10nstrated tbeir value . 

of rJsearch in colloid chemistry at th~ Uriiversity of 

Chicago, witl these pro 7 ~slons: 

1. 

whether llistingLishcd f'er~vlco ProfessoJ. , P1~ore s sor or 

Assoc:i., te Pr•ofessor be l 011n !ls ''the .John 9rown P.r>of essor (,,z,...,/{;%~~.~/. Z-

of Colloid Chemlstry". / 

2 . ~hat every _ assis~ant or fello1 appointed be 

~::no~m as rJ0"1n Brown FeJlov :ln ColJo:: .. Ghenist1.,y'' • 

3 . 

for s1ch vor~ in the new Georgs ~e ~ert . ones L~boratory . 

4 . That any income from t,:1e fund not U!:jed in any 

rd ven yea.1~ shall revert to the fund its elf, eithe:.e to be 

used in a subsequent Jear or to increase the capit· 1 fund " 
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2 Surface Ene·rgy in Colloid Systems. 

3 The Electrical Helations of Surfaces and Small Partl¢les 

4 The Distribution cf the Size of Colloidal Particles as 
iieJ s.ted to the Stability of Colloid ['yster.1s 

fie. . Thi:: Nat.ure of Gal.s { Jell:tes) 

b.. The Phenomenon of i3wel ling 

6 Pl-;oteins and their Behn vioi'? 

7 The Viecosity of Collo1.dal Systems 

8 ~e Ultimate St1~cture of ;olloidal Particles as revealed: 
by ·work on films and 
by examination wi ,,,.. _:-:i:aays, e.1d 
by the micr~osco·pe ~md u.ltra-microscope, and other optica.1 

methods . 
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The r ost impo ~tant fact concern:i.n col 1 oid chemistry 

is th' t all living organisms a.re ool i oid.al in structure r-ts dis

tingui 1'..1hed from such crystalline structures as ~;e find in 

the ~1ineral wor d . Man himself, and his. every org~m , tissue 

Or nerve is colloidal in chnnacter . Milk is fl CO loid SUS-

pension en~ emulsion of minute rrJobules of fat in the 1rater1y 

P<- rt of the milk . Vegetable structures as 1lrell as ani o.1 

are es~entially col oid 1 . ar_y · ndustrit: 1 processes· of 

priwe importancd deal with colloid systems~ a< the tanning of 

leather, the r reparation of rubber m')t1cles, the bakin(·; of· 

bread, the flotation process of oor i ch ing minerals, ~tc . 

The co~ .plete scientt.fic mastery cf the3e 0011 oid 

systems--in b:i.ology and medicine ard in 1~11.dust:t:*Y--iitd.ll be 

s.tts.ino<l only by an ex· 1 ct l;.nol\.rleap:e of the le.vrs control.lin.& 

t!rn individual minute p~rticles wl1:i.ch fonk~ .the structure of' 

every colloic~.al sy~tem . ~e must ground our know· ed,.;e on 

tl.i..e .study of the sm { le·st co:mponEmts to unde:rstand the 

r.:tore eomplex structures . 

The greatest general problem ls to detc~rmine the 

stability rel~tions. This stsbility depends upon the ex
/ 

istenoe of' surtace films or membrane~; upon t•e electrical 
,.~ 

chrn•.:;es of the surfaces; upon the ~1zes ana shapes ( c1n-iv9.tures) 

of the particles j U On. tho crystalline structure of' the oOlids 

or li uids; and upon such ordinary conditions as tei1pe1"- tu 1~e, 

pressure, and viscooity . 
~~~,,..v.... . ~ CHJ·U~- , .>->:j d ~~i It"~. a . 

!.l- 1fhus the virulence of the d ip"' tl eria ba.ci llus is 
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related to its stability as a col pid and this in tu ...... n :is· 

related to th.e extent of :i.ts negative electricH-1 .ha:rge: 

the hit._~her the charge (potential) the lees virulent the .or-

gan!sm, while with the organism of prwur-,onta the virulf::ince 

increases with the charge ( pote! tial·) ~ The seeming1y opposite 

1"'elations are due to the fact that the ptieumr)cocci are in

VHsi ve organisms, vihil<~ the effects of the diphtheria 

bacillu.s are indir•eot, since their~ injurious action 1.s due 

to a poison which they excrete . The electrical relations 

are thus of p:r~1mary importance in connection with tbe bac-

·terinl :iseases. 
3 /lYtutL! I w·~~ . 

· ·~ 1 It see~s almost certain that the motion of the 

muscl.es and the action of the nerves a.re highly dependent 

upon these electrical relutions,~d the electrical rela

tions in turn depend. upon the nature of the surface film 

The .. ~e tv10 factoi .. s a.re of prime importance i1 .. all 

col 1oidal si·ster:ls, whetber of living organisms or of indrn-

tr'ial processes. The surest progress, botb in biology end 

medicine a.nd in industrial e.pplicatlons will be made by in-

vestit;ation of the funde..rn,.ent~} ·~-re2_:.~ .. :~ons~ Such furtc .t:'lm.ente.l 
1.-.......-........_..,._... ---- ~ -....... ~ ..... . ... ~ 

relations are: 

Prob.lams on Colloids and Their .,.)tabi11. ty . 

1&.. 1,he 'I'hickness and Structure of Films and Yem rf.'.!.nes 

b. 'l1he Spreading or Liquids on Othe:r I.Jiquids or Solids 
{Phenomena of He tinf) 

c. Adsorption (Smrface Catalyses) 
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Copy given to M57 for Warren V· right 

COLLOID CliEftISTRY - SU ARY 

300,000 endowment 60 produce 15 1 000 annually and to b 
us d on on of the tallowing t o plane: 

Plan l 

Diattng 1 hed service profeaaorshlp 
One or two re rch assistants 

2500 to f3,ooo 

Plan II 

Young man inning hts place . 
Three to tour research asiatants 

2,500 to 3.ooo 

Wh@t SubJ§otg toulg be R@a rohed 

10 1 000 to 

5,000 to 
15,000 

4,000 to 

11,0QO to 
15,000 

12,000 

3.000 
w15,000 

s.ooo 
10.000 

.15 ,000 

la . Th fhicknes nd Struotur o~ ilm and ambr ne 
b , Th Spre ding ot Liquids on Other L1qu1da or olida 

(Phenomena ot \Vet t 1ng) . 
c . A8aorptlon (Surface Catalyses) 

2 Surtac ~nergy in Colloid Systema 
3 ~he ~iectrical Rel tion or Surf c and Sm 11 P rticloa 
4 The Distribution of the Size of Colloidal Particle& aa 

Related to thA Stability of Colloid yatema 
5 • The atur of Gel (Jelll a] 

b , The Phenomenon of Swellln 
6 Proteins and their ehavior 
7 Th Viscosity of Collo1 al Sy tems 
8 The Ultlm te Structure of Colloidal Particles rev aleds 

by work on tilms nd 
b examin tion with x-r$ys. and 
by the microscope and ultra-mlorosoope, and oth&r 
optical methods · 

What 1P,ht be ~xpeoted From Such Beseorcn 

In biolosy and medicine 

ct on control ~nd cure of pneumonl 
Facts on muscle and nerve action and the diseases involved 
such muscul r rheumatism, certain he rt dittioultie and 
the like. 

In Ind~ U:x; 

Facts ot value in tanning 
Facts of value in rubber rn nufacture 
Facts of value in flotation process in separating preciou metals 
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Dr. Juli.WI st1es1t•• 
Fs.cult7 axona.na• 
DM:r Doctoi- .St1agl1'•; 

. I think the • ~ge -1on or JOU na. 
Doctor Scblesingel!ll tha~ tlla p~oc~ hC8 t 
e nC!PID'lent ot res a-.ch i collo1d -cJ:J.e'£11a 
m ght part ot .1t be u ea tor ape 1al. nsean · 
• 1pm.ant ~a a aound one. l aeella to tbat 
th -~e ahould be no dUfloult7 in al'rang1ng 
th a atement ot gilt so tha · such expend1t e -a l:Dult\ be poas lble. 

1 ••• "'r. ' . eDo ell latt• '!'hunday 
a gave hltn o\lr memorandum. I .found out 
trom 1m the man whom he th nka might g ve 
tb mon 7• le ha:s promised _ to take lt up 

· w1t h and I nave the . te~ on calendar to foll 
to .follow through wlth ~- · . aoDowell f"i-om 

. t e tot a. 
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Ube 'tllnf \"ersit~ of \tbicago 
i>epattment Of abemtett)2 

November 4, 1927 

Mr. Rowland Haynes 
Secretary 
Faculty Exchange 

Dear Mr. Haynes: 

Dr. Schlesinger suggests that one 
of the conditions in the plan for a fun7'of 
$300,000. for the endowment of research in 
colloid chemistry be that at any time when 
the needs of the research demand, the i~come 
from part of the fund or any income not used 
may be used for special research equipment 
instead of for a research fellowship or re
search assistantship. 

Such an item would provide for the 
installation of special apparatus at the be
ginning of the work and the fund could be so 
administered that there would be no difficulty 
in providing equipment from time to time. 

Very truly yours, 

JS:GB ~___,~ ~~r 
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CHEMISTRY IN .!EDIC Il~E* 

:1111am J . Mayo 
Rochester, Minnesota 

Man may be considered a chemical ma.chine for the production 

of energy. So far as I know, no engine has ever been devised 

~hich, with the same a.mount of fuel, p:roduces as wonderful re

sult;s . Of the power p:roduced 1~ the human body, only 25 per 

cent is under volunta~y control . seventy-five per cent is 

used in heating the body and maintaining the great vegetative 

functions, circulation of the blood y the heart, respiration 

by the lungs, a.nd digestion by the gastro-intestinal tra.ct, and 

the metabolic functions. All r the vegetative functions are 

in existence in those animals Which ha.Ve no nervous system, con

trol being exercised through va~ious chemical internal secretions 

and the p~imitive sense ot touch of the entire cutaneous surface 

of the body . 

\'11th the development in man of the central nervous system, 

there crune four special senses in addition to the sense of touch. 

First came the sense of smell, that the mouth mi '.)ht be turned 

toward food.; second, the sense of taste, that the primitive mouth 

might distinguish good from bad :rood; third, the sense or hearing, 

with the ears in the middle of the head on either side, that danger 

from all directions might be detected; fourth, the sense of sight, 

wit l w ich came the great development of the thinking and coord.in-

a.ting part of the brain, with the result that there exist direct 

pathways from visual centers to the higher cerebral centers. Edison 

~- Taik g!ven at a .luncheon at tlie un:tversify of Chicago, Cfiioago, 
December 5 1 1925 
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well says that 90 per cent of human knowledge comes through 

the eye . 

Among the lo e~ animals there·are oth r expressions of 

primitive eor1trol th~ough the special sensea . For 11?-stanee, 

1n the bloodhound the sense or smell is so extl"a.ordlnarily 

augmented by the system .of nerve endings in the nasal esv:ity 

that it largely controls the cerebral funct,ions . The eyes of 
-

the blood~ound are so defective that they scarcely permit the 

animal to recognize its master acr oss the st!'eet , and merely 
I 

prevent the dog from ru.nn~ng into obstacles as he follows a 

scent . The eyes or man, so far es mechanics are concerned, 

have neither the acuteness nor the length o.f vision of those 

of .many of the lower animal$ • It is not the eye mechanics 

but t he eye brain of ma.n which is triumphant . 

The mechanism o.f the central ner.vous , e;,,stem acts as an 

electrical control of voluntal?y energy. The t1rympa.thetic 

nervous system, acting with the so-called internal secretions ,, 

which are chemical, cont~ols to a large extent the vegetative 

functions . It seems probable that an attempt on the pa.rt 

of the central nervous system to gain powe1~ ove!' these primi

t :tve functions ha.s much to do with the va:t:•ious types of"' ner

vous exhaustion and mental and bodily fatigue, Which our modern 

social life seems to have so g~eatly increased. 

When we study the combustion of the fuel used by the human 

body, we find that the process is really quite simple . The 

most i mportant substance in the world is ehloroph-yl, the green 

co 1or1ng matter of plants, which acts to convert the energy 

of the sun's rays into a mechanism to change inorganic material 

into organic material• The substs.nee in which we a.re most 





interested a.s fuel for man 1s carbon. !here is really no 

fundamental difference bet?1een the heat produced by coal on 

a fire and carbon oxidized in the body of ma.11 1 exoe:pt in 

the rate of combustion , which is determined by the molecular 

arrangement of the fuel . In either ca.se • heat and energy are 

the reSu.lt of oombuSlon by the union of oxygen with oarbon. 

All life is the I esul t of the o:Kidation of' carbon. 

lffB11 is wh~. t he eats. ( -;~ol eschott , 1850) 

The simplest foods are the carbohydrates, whichapnsist 

of oarbon. hydrogen, and nitrogen. Carbohydrate in burning 

leaves no ash; the l~esidue is eliminated through the lu:p.gs 

as carbon dioxide . A certain a.mount of e:xoess oarboh/drate 

is stored .in the liver as glycogen . but mu.ch of an exoeae may 

be stored in various :pc.rts of the body a.s fat • . 

Fat oontains very little oxygen , the molecule of stea.rio 

acid of beef , for instanoe 1 containing only one p~rt of 0A7gen 

in eig~teen of carbon. Fat therefore burns alo.,1ly and may 

leave a :poisonous a.sh . es:pecia.lly in persons with diabetes . 

Owing to precise methods of regulating the diabetic metabolism 

applied by rilder and \dems, the siu~geon is today able to per~ 

form major operations on the properly rehabilitated p~tient 

with diabetes with a mortality not exceeding tht .. t of the 

average . .il..~'ter 141 recent major operations on patients with 

severe di~betes. prepcred by these methods , only four deaths 

occurred , as reported by 'Iilder and ft .. da.me . Insulin , the chemioal 

substance discovered by 3~mtin,~ , Collip, and f.!CLeod, has brought 

diabetes under control . 





It is interesting that fat req:u.ires Em enormous amount 

o:r oxyge.n for oonlbustion. Oonseq._uently f or prope1' matabolism 

of' fats fresh a.ir and much ex.eroiae out of doors are neoee-

sary , since much of the tat is oxidized in the lungs . 13esidee 

heat and energy, fat :produces water . When the hiberncting 

animal goes into wi·nter retreat , b.is temperature drops to 

a1'0W1d 50 1'" . • the normal tem1·H~r(: ture o:f a cold-blooded animal . 

and from hifJ m1t·u.mnal :r .. 1t <h'-i v·es· the little heat , energiJ , and 

water required to ·sustain life . 

The 'third elass of tood ,le protein• which ,, like aa:r:~bo

hydrate and fat . is composed o:r oarbon, hydrogen , orJgen . 

and, in ac1ditio~ .• nitrogen with a little sulphur . The ni- · 

trogexi is essentla.l to give to.rm a,nd substance to the body 

a11d makes possible the deposition of other elements . When 

1)ody protein is used a ,s a tu.el • the nitrogen is separated and 

mu.st be excreted la.rgely through the kidneys . Retention o~ 

nitrogen is a oal..1.sative f.aotor i'.11 affeotiom~ ot the kidney , 

for instance • what ia ordinarily calletl Bright's disease ,. 

The application of fundamental and ea,sily understood 

faots in :phys1co .... ohemir~-rtry have led to the most ext1'tcaordinary 

improvement in the prevEmt1.on o:r ou:re of a vast number of 

diseases not heretofo:t*e well understood~ With all due res-

peot; to the late Itt:. Bryan , kindly and sincere , but unsoien. 

tif:ic, and to the good intentions of the :ttennesee·e legisla

ture . ·cet-tain faets can be expl·:i ined only ·on the bas1s of 

evolution. For instuno.e • our taste for sa.lt snd iodine . It 

has long been known thut if cattle are fed modern purified 

- ---------' 
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salt they grow thin , but if the? are ,given old- fashioned brown 
rock sa1t they at once row fat . The discolorations in the 

salt are due to iodine . Farmers close to the sea have always 

recognized- t_1e value ot marsh grass as stock feed . At inter

vals the marsh 0 r ss is covered by the tides 1hich leave a 

deposit of salt and iodine, neoessa.cy .·or proper chemical . 
reactions in the body. The disoove~J by Kenda.11 of the chemi

cal , thyroxin . the active r)rinciple of the thyroid ,land , hc>s 

been of epochal im11orta.nce . Today a host of diseases forni~rly 
little understood but called after some prominent feature, 

as heart disea.s e, oxophthalmic goiter , have , throut;h the 

use of thyroxin, been brov.ght under control by ~1ummer nd 
others . 

Ovrin~ to means of preoperative chemical rehabilitation 
of Datients, there has been great reduction in the mortality 
rate of operations :for goiter . '.Pemberton has , within one year , 
11ermormed a thousand o onsecuti ve operations \vi th a mortality 

rate of less than one- third of 1 per cent • 

.As Br ... yliss said , there is no dividing line between 

physics end chemis"":ry, r· e it is only under certain physi

aal conditions that ohemioal chances can tr::\ke place . 'HJi tlJ. 

the best microscope, :particles 1/10 micron or l/250 , 000 inch 

in diameter c, .n be seen. Beyond the li .Ai ts of the miorosco:pio 

field iies the phyaicoohemical ~ield of the colloids which 
con;!ains p~rticles between 1/lJ micron or 1/250 , 000 in dianiter 

and l/l , 000 micron or 1/25,000 , 000 inch in diameter . ~he 

great body of the colloids, in the ul tramicrosco:pic fi. ... ld • 

come more or less under the range of the eye because they are 
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larger th~n the ray of lieht and re~rnet light . Of the 

molecula,r substances beyond this size , . of 1Vhioh we have re-

C·ently .learned so mu.oh from. Moseley . :B·ohr , ldlliJcan , and 

others. the evidence is largely expe1""ime11t.a.l , but nevertbelees 

shows d ef'ini tely the eJ..eatrical exoh:::i nge between the positive 

2 .. nd the negative electrons. v1hioh ean be a r)tly compared to 

a mo·d.ern d~rnarno . In the s.tomic and m~)leou.lar field the :pa.r~.ioles . 

are larger thr: n the eleotrc;Hlir..gnetio vibrations o:r the 'Z.-ray • 

a fact whieh Jjermi ts them to be studi.ed v1ith the uid of thie 

form of light . · 

IJight travels lS& , 000 miles a second.. . flhan ti ray of 

11ght strikes a substance • it is ref racted and its eleetro-

mngn.etic V1bra .. t1ons are changad. There are visible to the 

huma.n eye thosa ul tramio:roscopio vitlrations F'JJ.oi:111n aa colors 1 

~1hieh a re rel'.E' tive 1~ates of speed, rangitig in le11gth from 770 

millimi nrons to 390 millimtcrons, the lont~est a t1d slowest 

being ~ed , and the others :t:n. order of langtl1 and speed ., orarg e·, 

yello,r: • green , ~blue, and violet . It is interesting that the 

eye 1a able to distinguish only eit_;ht shades of each col.or 

·vhile today there is ~:.n electric r:.tl ey$ wl1ich will piek out 

rapidly no lesr:> th,. 11 thirty shades o:f ea.ah eolor., 

It 11a~ b.ee:n l a rgely thl'\ough oolo1)s produced en masse by 

dyes that many tests , ~tll of whioh aJ:•e phys.icoehemieal ,. llave 

been deiteloped as to the conditions in the body . By the use 

of' the Rov1nt1~ee-Rosen1c;b.al test with t he intravenous injection 

of the dye • tetrasulphone:phthale1n , we are able accrq.ra tely 'to 

gauge the :f'u.n.etiont-tl aapacity of the liver , thereby avoiding 

many deaths f1!1tom toxemia a.ue to f ailure of. hepatic function . 

I ] 
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The surgiasJ. mortality 1n oases of ja:u.ndice in \1! hich ;patients 

have been ~roperly prepared for operation by restoring the 

blood calcium content has been i.i·edu.ced from above 25 :per cent 

to ~ 11er oent • as sho .. Nn by w.~ l ters. 

Through studies of th~ chemistry of the blood hes come 

rerru:~rkable improvement in the results of operations on :patients 

w1 th reduced ren 1 fm10tion. Rowntree' s phenolsul:pllone:phthalein 

test of kidney :function has heen of irnmeasu:ra.ble value. Braaseh , 

Bumpus 1 Hunt ; and 1r,lal te~a • by rehabili ta.ti on. oare:f'u.1 prepara

tion f o;r operation, and :lroper after oare -, based 011 these oon

sid&r~ tions, of patients with prostatic ~ertroll?f, were 

able to perfor~ prostateatomy in a series of 213 consecutive 

cases v1ith but two deaths. The mortality rate i11 years gone 

by varied from 7 to 30 per aent. 

Balfour , by physioocheruioal rehabili ta.ti on of l_)e. tients 

bef'ore operation and · proper care aftervtard, vvaa able to per• 

form opera.ti ons 011 the stomach and duodenmn in 589 c onseou

ti ve oases. with only six de~~ths . When one considers that 

120 of these opei,.ations v.rere roassi ve gastrectomies perfor1re d 

l argely for cn.ncer, \lri th but two dea.tha, 011e is imp:ressed by 

the enormous drop frou the old mortality rate of from 10 to 

25 per cent. 

The application of pure scienae • as e::tem:plified in the 

physic oc .. 1emistry o:f man 1 is sui"'fioie11t, f rom the strandI>oint 

of s1.U·gery, to 3ive point to the discuaaion. While I have 

quoted largely the mo1'tali ty of surgical operationu for vfa1~1 ou.s 

0011ditions in vl'hich the benefits of these rese . rehes have 
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been especially marked , these investigations h~~ e g iven re

sults fully as iinJ>Ortant, if rtot more so• ... n .1e~ioine . The 

new 1mo".'rledge not only has .l iven the medical man ability to 

prepare many :p ntients for suecessf-o..1 opera tions \iho l?:nmo1'"lY 

were beyond. help, but aleo, of even gre t ter importance , Jtes 

possi nle preventive medicine• the deteetivn a.nd C'luQe of dis

ease !n the ec:rly stages , sc t h tt £u1'gery will no longer be 

neoessarv. 

The new ltno\Vlodge which h s made pos~ible these resu1"': s 

iP all mving t o a bette~ n.nderstanding of the biochemistry of 

the hum~~.n body. A survey of the 10 , 000 yea.rs of Egyptian 

history sho1s that there were no less th~ n eight compl6te 

relapses of Egyptian culture into barbarism. .tiiVidencea ·un

earthed of' medical soienoe ha."' e been c onfined largely to a 

few t hings of historical int erest rather th n o:f soiontific 

value . :ppa.rently there was 11 ttle understanding o:f physio al 

diseases . Emotions were pl yed upon by prayers and incanta

tions to various e octs , a proeedur.e different only in degree 

:from that o:r present day cults and 1'fpa th1es r. 

· It ~as Aristotle , :physician to Alexa11der the Great • 

who , 400 years before the Christian era , gave the beg innill;S 

o:f · Tteienoe . It v1as no wonder that the . .ristotelian methods 

of deductive logia ruled for two thousQnd years 1:Llltil in the 

gre ~t ixteenth century . the century of Shakespears , Baoon 

developed in uc ti ve logic , a:nd H rvey laid sound foru:1dati01'1S 

of phy iology. I t was t he t i.me, too, oi~ the chemist Iih~rsicia.n ~ 

··.:ayo rf • who 0 e investigations led t o the d.iscov·er.. o:l" oxygen. 
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Tl1e inve stiga ti ons o:r He.,rvejt• lJiayaw • Sydenham • ·t:rJ;.e ()lini

c 1an ~ a.nd their eontem;poraries were made w1th. the aid o'f 

mrtgnify1ng al aes·e.s, vd1ich tiould llatdly be ca,lled mio1~os-0ope-s. 

I11 the su.eaeding 200 year$ tliere wex e · nQ outata11d.ing · 110-mes. 

in medic1ne ~ In i.~he le:tte1~ vart ot the e:tghte·eutli centul?y 
1'~ 

John a.net Viill iam Hun:u~r El .. itl rnuo.h to put mooio1:ne on a sound 

foundation . c1·ob.n Hilnt~er ; the surgieal :patllologi st , Vtorking 

w1t.h ip.te~iol" m~rosoopes , :related general pathology to olin.i. 

·cal med1a111e • a:r.:id thro~h hia a.ch1eve:rnents England remained 

the oen tei'll of the med1era.l soienoea mttil , in the nineteenth 

eentur~-r , the develoi:nue11t of better m:Lorosoopes in irr@...n.ee t~ave 

to France tbe se ientif·io fiel .d in whieh worked 'tllat g~eatest 

bent:fautor o! all time , Paate~ .t t he chemist pl1ys1.oian. 

The work of Pasteur n1ar1ts tbe gr~atest e·poch 1r1 ha tory. 

It gave control of a.11 the disea:sea of m1orobie ox~igin whose 

oharaoterist ic · ge:rm aould be re·eognieed by the mi·o:roseope . 

V~ea diseas es 1, t:ypboid fev·e:r, :yellov1 ·fe·vilr • ~u:id znalaria tier e. 

w'i.J;>ed out • s.nd by ean! tar./ ineasul'"e·s t .he da.n,e-ere of aonta.mi"" 

nated milk and 1ropu:ce water were :removed. The original work 

of this one man as it lVas extend~d in l~urope and :Ln the United 

Stat'.e$ increased the .ave:i:·e.ge lif· a,~ime o:r rna.n h ·cm forty- two, 

years to f~;-eie;irh yaa.:;re " 

We atc:nd before the ultra.m.icroscopio field of chemistr y 

today rmioh as 01ir forebear$ stoocl before the mio~o{~eopia 

field in the day of l, asteur. So :f~r as the- ,ee1enoe o:f n1edi-
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The extensioti of life from the average age of :forty. 

tl:u·ee to f:b:ty-oight has brought an enorrnou~ number of i1ersons 

1nto middle life, and later; with the result that t ere are 

naturally more deaths from the oharaote1ist1osdiseases of 

mid lle and lr.tter life, affectiono cf the heart, kidneys, liver, 
and from cancer. but fortunately, through ohemiaal means, now 

channels o:pen for the cur,e or ·orevent1on of these diseases. 

Through sttdies of t .he bioc;;1emi"'t1 .. y o:f man it is evi

dent that the a~e of three score and ten :prDmised in Holy 

Writ is to be brought .about. Il!\tould that I were a student 
again, a freshma11, v.rith all the \'vcnders v;hioh medical science 

will work out• before me, th~· t I , . gh t see in the next genera

·ti 011 the oontinuation of the researches o:r my clny and time• 

the uarvels fvihich will rid liktn to large extent of disease 

and add so greatly to huma.n hfa]l:pineas. 
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