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BRIEF HISTORY OF THE LABORATORY
OF CEEMISTRY, NIAMD

Introduction

What is now known as the Laboratory of Chemistry of one of
the Institutes of the Hetional Institutes of Healthk, namely, the
Natiooel Institute of Arthritis snd Metmbolic Diseases, was known
originally ea the Division of Chemistry of the Bygienic Laboratory,
U.8. Public Heslth snd Maripe-Bospital Service. The original
Division of Chemistry was organized June 20, 1905. Its first Chief
was Joseph Hoeing Keetle, In the following brief historical ocut-
line, the subject will be divided corresponding approximately to
the periods of time served by each Chief.

JCSEPH HORING KASTLE
(1905 - 1509)

As the orgenizer and first Chief of the Division of Chemistry,
Josepa Heelng Ksstle brought to the Division of Chemigtry a cheumical
research spirit traceable directly to tnat great imerican ploneering
chenist, Xra Remsen of the Johos Hopkins University, where Kastle
was swvarded the degree of Doctor of Philosophy in 1886, Judging from
the high caliber of the wen who were selected for Chiefs of the
various Mdvicions of the old Hyglenic Laboratery, it appeers tamt it
wag the policy of the U.8, Public Feslth Bervice to try to ootain
the services of the very ablest wen in their respective fields. Thus
we find that the Chief of the Division of Pathology and Bacteriology
wae Milton J. Roseneu, who later became Professor of Preventive
Medicine agd Hygiene at the Marvard Medfeel Bechool end the first
Director of the Hervard Senocol of Public Health; and the Chief of
the Divieion of Pharmacology wes Reid Runt, whc later became Pro-
fessor of Pharmecology at the Hervard #edical 8chool. VWhen it came
to appointing the Chief of the Division of Cheaistry, Xastle was
felected. Kastle bma already aade a great reputaticn as one of the
leading American chemiste of his tine; and in sddition, Kastle
desonctrated 2 bigh ability as s teacher of chemistry, his studenis
beeaning 80 enthusiastic about chemistry that many of thew chose
chendgiry as & career, He tried to persuade hie cheamistry students
0 pursue "pure® resesrch Chozigtry and not afis prissrily to use



PROFESSOR JOSEPH HOEING KASTLE
FIRST CHIEF, DIVISION OF CHEMISTEY
HYCIENIC LABORATORY, 1905 - 1909



-2-

chexistry as a means for obtaining the "filthy lucre.," Organizing
the firet Deperiment of Chemistry at the University of Kentucky, he
succeeded In turning out a comparatively high percentage of chemietry
studente who became leaders in their fields and devoted to research
in chemiastyy; as for example, Arthur 8. Loevenhart, who became
Professory of Pharmacology and Toxicclogy at the University of Wiscon-
sin and Chief of the Pharmacology Keeearch Section of the Chemicel
Warfere Bervice during World Wer I; end J. C. W. Frazer, who becawme
Profeszor of Chemistry at the Johns Fopkius University.

The personnel of the Division of Chemlstry &8s of May 1, 1903,
and 1te work during the previous four years, was reported as follows:

“The Chief of the Division, Dr. Joseph H. Kastle

Btudent Qfficer, Passed Assistent Surgeon Norman Roberte
Technicsl Assistant, Elise Elvove

General Assistant, Fo A. McDermott

Attendant, F. G Wilsselblad

“"The work of the Division of Chemistry for & period of approxi-
mately four years, from July 1, 1905 to iay 1, 1909:

1. Organization.
2. Analytical Work: 1055 snaliyses of water, milk, drugs and
miscellaneocus substances.

3. Expert Opinions: 23 expert opinions on chemical subjects.
bk, Leboratory Instruction and Demonstrations for the Officers
of the U.8. Public fealth and Marine-Hospital Bervice:
Methode of Analysis of Water, Milk and Gastric Contents.

5. Investigations: 24 subjectes investigated,
6. Puvlications: 17 separate publications as bulletins, artvi-
cles in chemical journala, etc,”

“Opinione and Reporyas Rendered om Bubjects Pertaining 10 the
Public Health.

"l. Fallacies of the Knott theory of yellow fever.

2, On the dietstic velus of 'Blosson', & commercial fat
preparation, es a eubstitute for cod-liver cil,

3. On the advisapllity of cceperaiion on the part of the U,S8.
Puoplic Health and Maripne-Hospital Bervice with the Council
of the Americen Medical aAssocistion in the matter of giving
publicity to the composition of petent and proprietary
sedicines and drugs.

4, Buggestions to the Director of the Hygienic Laboratory
relative o aatterg 1o be brought toc the attention of the
Advisory Rosrd of the Hyglenic Laboratory.

5, SBavdust as a facior ian etream polluiion.

6. On the dietetic value of 'Antiphthisis’.

Te Tasts acd =ethods Cor the ¢eterwinzation of formaeldehyde.
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&, On the efficiency of the 'Thermalite' bag.

9. Qutline of the Proceedings of the Tth Annual Comvention of
the Btate Food and Dairy Depertments, especielly as regards
the diszgussion on ailk,

10. On the utility of peraffined-paper milk containers.

11, On the effect of vegetable aclds on the digestion of the
higher carbohydrstes.

12. On the right to the use of the lavel 'Karo (trade mark) Corn
Syrup with Cane Flavor', by the Corn Products Refining Co.
of New Yorx.

13, Variations in the awount of caerbon dioxide in the atacsphere
under different meteorological conditione and the possibtle
gignificance of such variatione in the causation of discase.

14, Methods for the determination of carbon dioxide in the
atwoephere.

15. BSuggestions as to the subjects to be trested in the Annual
Report of the Director of the Hygienic Laboratery.

16, On emmll ice-machines and the wethode of storage of vaccine
virve, etc.

17, Excretion of drugs in the milk.

18. Bffect and determination of woisture in the atmosphere.

19. Pasteurization of wilk.

20, Bffect of smoke in the atmwsphere.”

On March 23, 1509, Dr. Xestle was appointed to the Professorship
of Cheuwlstry in the University of ¥irginia to succeed Dr. John W. iet,
this appointwent to take effect September 15, 1905. As already Indicated
in the above, it appears to have been th: pclicy of the Service to obtain
88 the hemd of the Division of Chemistry a professor of chemistry who had
slready established a bigh reputeticn st an Americen university. It took
sbout two years to find a suitable candidate for this position. In the
seantise, the organization of the Divieion of Chemistry as left by Dr.
Kastle continued to function end to handle the public bealth problens
which presented themselves.

For references to publications, see list at end under "Publicatiuns”

ELWAKD CURTIS FRANKLIN
(1911-1513)

Qo Jume 17, 191l, Edwerd Curtis Fraanklin took the oath of office
ag Professor of Chemistry uat the Hygiealc Ledoratory. Like Dr. Kastle
Dr. FPrunklin was ewarded hie Doctor of Philoscphy degree by the Juhnos
Hopkine Umiversity. He was Professor of Chexistry at Btaat'ord University
before coming to the Hyglenic Leboratory. Dr. Fracklin hed already made
2 greet reputetion with his ploneering researches on the azaonia system
of acids, bazee and salis., If appeers that as an inducement to him o
gccept this position, he was peraitted tu continue his researches oo ithe
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amzonia system of compounds, letting the other mempbers of the Division
of Chenistry contluue with the work beering directly on public health
problens, He gerved two yeard und then returned 0o his former pesition
gg Professor of Chewlstry at gtanford Universlity.

In Dr. Frenklin'e anpusl report for the fiscal year 1912-1913,
the pereonnel of tne Division of Cheaistry, in addition to the Chief of
the Divigion, is ligted as follows:

nope scientific assistant;
One atteadent whose duties were those of generasl helpeT;
One attendent whoge dutlles were to keep the laboratory clean

end wash glasswars,'

This report states that "“the work of the pivision neturally falls
inte the following four groups: (1) Analytical Work; (II) Research Work;
{1II) Consultetion end gpecial Investigations; (1v) Public Lectures."

Upder the heading "analytical werk, " this report lists:
"l. Drug hnalyeis.- Fifty-two spuples of drugs were exazined as to their
purity and freedom froa adulteration. These drugs were representative
gaaples of those which were purchased for uee in the U.8. Marine-Hospitals.
This work represents one branch of the routine analyvicel work carried
out in the Divislon of Chemistry. When the Divieion first undertook this
work, a very lerge perceniage of the drugse exsumined had to be rejected,
on account of the impuritics which were found in them. Some of the drugs
were =ven found to contain haruful and dangerous ingredients, €8s, com=
paratively large amounts Of arsenic: Yhile we cannolt say definitely that
these impurities in the druge were Gue %o intentional adulteration or
siuply vto cerelessnent on the part of the sanufacturers, the fact never-
theless remains that ever since the Tirst yve jections, the quality of the
arugs supplied to the U.S, sarine-Hospitals bas been continually iu-
Proving. Hearly all of the drugs exsmined this year were found to be of
a very high grade of purity, sod the very Tew which aid not comply with
gll the requirements of the U.8. Pharmucopoeia were re jected rather be-
ceuee they lacked 1n the quantitative requiremente thao oo account of
qualitetive deficiency.

"2, wlk Analisie.- In comnscticn with the experizcatal work oo infant
feeding which hae peen in prograss 8% the Hygienic Laboratory, the
Division of Chemietry bas done toe analytical work required. This Work
nas been a deily routine end hes required the daily attention of onec of
the =en in the pivision. - ID this connectlon, the Division hse carried
out two bundred and sixty-five deterainations of the fat in silk.

"3, Weter Anelysis.- The Divisicn of Chemlediry hae also done work Op
gatey soeiysis durlng this year. Bauples of water, which were gent for
exsmination by varicus henlth officersd ané others interested in the sani-
tary copaition of the waters in question, werc enalyzed in the Divislon
ané repurted to the Dirscior. Altogether twelve sanples of waler have



veen snalyzed during the ysar. O ten of tacse, the couplete sanliiary
anslvsis was carrled ouv; o the remaining two, ceuplete percentage
analyses of the aigerel constituents werc cade.

"y, Preparstion and Analyeis of the ¢srtolic Acid Standerd for Disia-
fectants.- Ihe Division prepersd and anslyzed, Troz tite to time, the
carbolic acid standerd for diginfectentn. In thls connection, sazples
of phenol, which were intended to te used in the preperaticn of tois
gtansard were exsmined az Lo their purity ané freedow from the cresola.

"5, Preparation of Analyticsl Reagents aud Sgandard Solutions for the
Division of Patholugy euc Bactcriogagz.— Tbe Division cf Chenistry wee
cniled upon te prepare a number o1 snelytical reagents and standard
solutions #or use ie the Division of Patiiclogy acd Bactericlogye Calef
azong thesc verc Griess' sulpbanilic acid aad alpha-naphthylamine rea-
gents walch ar< useé in testing for the presence of nitrites, and
gtandard solutions of potagsiua hydroxide which vere reguired in the
preparation of vagrjous sedia.

"6, Miscellmuscus Anelyses and Preperations.- During this year, the
pivision was celled upon Lo exsuine vaccine peints, hucan xilk, and
'azmala'. The Divisiovn algo prepered geveral gracs Of pure trypto-
phanes

Under the heading "Consultetion and Special Investigaticns,” thls
report staves:

"l. An investigation wss carried cut on the rsdio-activity of the

waters of Hot Bprings, Arkacess. In conusction with this special invee-
tigation, several spreial pisces of ppparatus had LD be comstructed ia

the Division. After considerable work of preperation had veen carried

out in the Division, the Chief of the Division zade a special trip to

Hot Springs, sud there established a texporary laboratory. The Chief of
the Divieion remmined at Hot Springe atoutl a wonth. All of this tixe

was required for the experizenial part of the Investigation. Coneiderable
additional tine wae required vhen in swearizing and studying the experi-
nental results obtained and in prepering the Report.

v2., In conmection with certaln guestions effecting the putlic health,
which prismarily came under the Jurisdiction of ths Pure Food Officere

of the Departsent of Agriculture, the Chief of the Division was oCca=
cionally consulted und Zmve the required assistaace. Ia such conmection,
the Chief of the Division wade two gpecial trips to New York, during the
year, for the purpose of elding the Purz Food pificsrs in k2epiag out of
ths country certain adulterated tees. A very strong right wae made in
the courts by the laporiere and expert testiuony D7 chemists of hiph
reputetion was required ia order to convince the courts that the conten-
tions of the juporters were wroag. phis testiwony was given by the
Chiei of the Divieica beidTe the proper courts 1o Hew Yorse.
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“3. Assistence wes rendered to the U.8. Civil Service Comuission in
muswering queations relating {o chemietry and in the exawining and
grading of certain papers.

"4, Assistence was rendered in the Internutional zmovezent which has
Tor ite ultinete objzct the sstablishucnt of uniforw figures for the
physical ecnstants in chemistry. A coneidersble nusber of papers were
gbatracted and the sbatrscts [orwarded to those In charge of the work.

"5« In complisnce with & request wade by the War Departuent that a
Report be furnished ae to the food velue of the infant food known as
"Mammszla, " s8 compered with condensed wilk, the Division mwade the re-
quired investigation.

Under the headlng “"Public Lectures,” thie report statess

"The public lactures givenm by the Chief ¢f the Division during
this year have besn received witk the highest enthusimse acd spprecia-
tion. The denand for lecturse was much greater than vhat was found
poseible to grsut. As evidence of tke fact that these lectures weres
bighly appreciated, we zay mention the fact that all the crganizations
under whese suspices the lecturcs were held, were willing to pay sall
the expenses involved, ac that the Service éid not have to spend any-
thing on this account. Thirteen public lectures were given during this
year as follows:

"l. Lecture before the Lehigh Valley Section of the Awerican Chewdcal
Boclety, Scuth Bethlehea, Pa.

"2, Lecture befcre the Philadelphia Section of the Awerican Chexical
Boeiety, Philadelphie, Ps.

“3. ZLecture befure the Chezicsl Depertzent, Lefayette College, EZaston,
Pa.

"h. Lecture before the Baltimores Section of the Auerican Chemical
Bociety, Beltizore, Msrylend,

"5: Lecture before the Few York Bection of the Axerican Chemicel Soci-
ety, Kew Yerk City, E. Y.

"6. Lecturs before the Hew Eagland Section of tke Society of Chemical
Industry, Buston, Massachusatts.

"7. Lecture 3efore tihe Chemical Department of Clark University, Worces-
ter, Maseachuszettsa.

“B. Lecture pefere the Washingtoon Acadery of Beience, Washington, D. C.

"0, Lecture belvre the Burese of S8tanderds, Washingtca, D. C.
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"10. Lecture before the Chesicel Departwent of Columbia University,
¥ew York City, W. Y.

"11, Lecture before the Chemicel Soclety of Virginie, Rich=ond, Va.

#1a, Lecture before the Coenicel Depurims=at, gheffield Scientific
School, Ysle Tmiversity, Wew Baven, Conmecticut.

"13. Lecture before the Aunerican Philosophical Suecisty, philadelphia,
Pa.

For references to putlicetions, see 1ist at end under "Publica-
tSDnSQR

EARLE BERNARD PHELES
(1913-191€}

Earle Bernsrd Paelpe gucceeded Dr. E. C. ¥ranklin as Professor
of Chemistry at the Hygienlc Leboratory in 1913, zaking his first monthly
repory for September under date of October 3, 1913, Professor Phelps
had been previously at the Massachusetts Institute of Technology. He
carrisd out pioneering regearches on sanitation and sewage purification.
Uader Profsssor Phelps’ sdninietration, the size of the resident person-
nel of the Division of Chemistry &t the Hygienic Laboratory resgined
about the sase as vefore but there was a coaparatively large expansicL
of tield work for which additional personnel was obtained. Professor
Phelpe orgenized vhat was at first known as the Water and Bewage Lstora-
tory located chiefly at Cincinnati, Obhio, with substations at such lo-
cations as Pitteburgh, Pa., pertemcuth, Ohio, and Ieuisville, Xy.

Ap idea of the pature of the work cerried out during Professor
Phelps' adminiptration wight be cbieined fros. the following titles of
publications:

"fhe chemical weasures of stream poliution and specifications
for sewage effluents.”

"4 comperison of wethods for the deterainstion of OXygen in waters
in presence of nitrite.”

rpetection of white phosphorus in watches.”

rExperimental studies with zuecicides snd cther fly-destroying
agencics. ™

wa eoloriwetric uethod for the estimation of tae cresul or phenci
praservative io serwsis, "

rChewical stucies of the peliution of the Ohio River."
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“The chamicnl compasition of rubber nsed in pursing nipples and
in scae rubber toye."”

"Chemical diainfection of water."
"gtudies on ¥he gelf-purificatica of gtreams.”

"Results of the first year's experiaents with small sewage treat-
went plunts ia the United States Public Heulth Service."”

"gyperizental studies of gtravboard waste purification.”

"jote on a nev spparstus for use with the Winkler method for
dissclved oxygen 1ib water.”

"Detection and estizmation of small amcunts of methyl alcohol.”

"p method for the coloricetric estimation of small amounts of
apiline. b

"4 colorimetric wethod for the estimation of the ¢resol or phenol
preservative in seruns.”

vghe detection and estiustion of suall swounts of certain organic
nitro ceapounds, with special reference to the examinatiom of the urine
of 'T™T vorkers."

“An efficient liguid disinfectant.”

Professor Phelps resigoed his position as profegsor of Chealsbry
at the Hygienic Leboratory about the early pert of 1919. Duriog the
interval between ProfesscT Prelps' resigaation and the appointment of Dv.
W. Mansfield Clark, about the latter part of 1920, Dr. Elias Elvove was
iu charge. The work of the Divisicn of Chenistry continued, during this
intervel, along the sase genersl lines a8 bvefore.

yor references to the publications, se€ 1ist at end under "Publi-
caticns.”

WILLIAM €ANSFIELD CLARK
(1920-1927)

wWilliam Menafield Clark bDecsue Professor of Chemistry at the Hy-
gicaic Laboratury about the letter part of 1920, Like the first (Kastle)
snd zecond (Frenklin) holders of this pusition, Dr. Clark was awarded the
gegree uf Doctar of Thilosophy by the Jobns Hopking Unlversity. He held
the position of resenrch chemist in the pairy Division of the U.S. Depart-
sent of Agriculture prior to his eppointuent a8 Professcr of Chemisiry at
the Byuienic LAborainTy. He had slready establisned his reputation as &
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pionesr in the field of gtudisg o0 wethods Jor determining hydrogen ion
concenbration. Op hie coming to the Bygienic Leborasory, be started
nis piloneericg and classical studies on oxidation-reduction, publishing
tne first ten pepers of the series 86 Hygienic feboratory Bulletin Ho.
151, entitled figtudles on Oxidaxionéneduction, i-%X." 1In this Bulletin
it is stateds

"'TThe {nvestigations yeported in Lhese Pepers were the contribu-
gicuns of the couperating aexpers of the staf'f of the pivision of Chexig-
try, Hygienic Laboratorye. While the authorship of the speveral papers
credits those who were the core intensely engaged in each of the several
subjocts, subgtantial sid wae given by Wrs Hell, Doctor Elvove, Doctor
Werrill, sad MAC. Romsburg, whoBe nepes cu not appeer on the titls-pages.
1n addition W the experimental ald given by thege seuwbers of the staff,
uige Lansdale hat peen invalusble in her carsful preparation of tables
and usnuacript.”

The scientific gtall of the pivisican o Cheaistry, about the tine
of the publication of Hygienlc Leooralory mylletin Ne. 151, was listed
ag followst Herxy D. Givba, Elias Elvove, garnett Cohen, Charles G.
Reusburg, Alice 7. Merrill, wellace L. Hall, and M. X. Sullivan.

pr. Ellas Elvove wes in charge of the analytical work, in whilch
he was sssisted by MT. Ccherles G. feusburg. The analytical work in-
cluded the checicel exeumination of the prspunenazines, viologicals, etc.
¢or the Biologice Control Laboralory; the snalysis of waters, fooastuffs,
ané various substences gubmitted i other branches of the Service; and
regsarch work ob wethods of snalyslée

professor Claxk as chief of the pivislion of Chenielry wesS not
only the cozmanding general 1eading bhe oxication-reduction workers,
tut whea the ocecasion required could, end did, function like 2 first
cl8ss soldler cval outpide his izmediute responaibilitieo. An occurreincs,
wnich way {1lustrate this, Lappencd Guring the investigation of tihe heslid
nazard froa tetraethyl lead gasoilne {public Health mulletin Ho. 163):

rparly in 1923 lemd tetrasthyl began to ve used in an end=avor 0
increase Yhe efficiency of the gasoline as 8 sotor fuel. The possible
danger from such wide distribution of & lead coapound aroused fear oo
toe pard of those concerned with tne public pealtn, and these fears were
intensified when fatal poisoniug securred in the wanufacture and nixing
of the concentrated tetraethyl lead jtself in pecpuater, Ne J., Deytoa,
Ohio, sad Baywsy, le J. Ahe & consequence of such &pPrenenslons, the
aiptribution of tetreethyl lead was stopped ou Msy 5, 1925, and the sale
of gasolias conteining getrasthyl lead was tpereby general discontioued.

“on Way o0, 1923, & confersnce called by the Surgeon Goneral of
the Public Heslth Service =et Lo conslder the possible Lhealth hazerds

srom the meaufacture; digtricuticn, gud use of this lead coupound a8 &
gubstance to be acded Lo gascline. The procesdings of this cunfsrencs=
have been published &8 Public Health Bulletin Hos 158. Those in atten-
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dance generally recogaized thet the production sné handling cf the con-
ceatrated tetraethyl lead jnyvolved a distinct industrial hazard, and
attention was priacipally focused on the guestion vhich reseiced cpen,
as to the dangers to the public, sutomobile drivers, and garage WOILErE,
from the geperal use of lead-containing gasoline,”

8ince the distributicn of tetraethbyl lead was stopped =ad the sale
of gasoline containing tetraetnyl iead was generally discontinued, it
was important to grocesd with the investigation as rapidly as possible.
The Divieion of Cheaistry bad 1o make the chemical analyses ©f =many
samples of feces, particularly for lesd, and it vas neccssary to have
an electric Turnmce with meane Ior properly controlling the veuperafure.
guch en elesctric Furnace was nct gvailedle et thet time. Professor Clark
donned overalls and proceeded %O build 8 large electric furnace, sterting
with the bricks and the necessary wire, and saking also the therusocouple
for sespuring the temperature. This necessary apparatus supplied proaptly
ae @ result of Professor Clark's skill, lsbor, and helpfulness, wade
possible the cowpletion of this investigation without delay.

There yeyre sany other instances vhen Professor Clark made, for
mesbers of the chemietry staff, complicated pieces of apparatus, wostly
{nvolving highly skilled glass blowing., When one bvecane familiear with
this grest scientled, &8 he was working in the laboratory, & feeling of
admiration scon developed not only for his great ability as & chewlst
but alse for combining with this, gkill es & glass blower and wachinist.
Feeling the need of sechanical tools for the construction of apparatus
for the research work, Professor Clark set aside a room, la the Division
of Chewistry, for use as & machine shop, supplying it with a lathe and
other mechanicel tools. His skill with the sachine tools combined with
nis skill in glase blowing ensbled hix to sske almost any degired piece
of apparatus; and when 1e constructed a pisce of apparatus for a wegber
of the cheuistry staff, it wvas elwaye with the utmost friendliness and
Eindoess.

CLAULE SILBERT HUDSON
(1528-1950)

Claude 8ilbert Hudeon had ithe distinction of serving as Professor
of Chezistry at this Laboratory longer than wny of his predecessors,
heving rezalasd in this position for over 22 yeers. rrofessor W. -
rigld Clark, who served the next highwst nusber of years, held this posi-
tion for only sbout 7 years. Ir. Audson also succeeded in drawing &
sharper line vevween whet uight de terned practical chemicel probless in
public health and fundssental regearches in a rield of cheaistry important
to public health =nd alac Lo chewietry in general. He spde his great
reputetion by concentrating on fundssental researches in the rield of
suger cheaiatryj mnd he sreed hinpelf froz the interference apd lopa of
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time whien would result frow the handling of the so-celled Prwctical
problems in public bealth by delegeting aunthority end responeiblility o
pr. Blins Elvove to continue thet type of work as before.

As of Jeauary 1525, the pelentific staii of the Division of
Chemistyy, exclusive of Dr. Badson but including two chenigts who Leld
Fellowships, numbered 12. They were listed us followss V. Birckner,

#. D. Chase, E. Blvove; H. D. Gibbe, W. C. Hess, E. L. Jackson, A T
Merrill, R. M. HontgomeTy, C. G Rewsburg, M Lo sullivan, C. 3. Purves,
and B, Paceu, Aboubt July 1536, the nuaber of scientific workers, in
gddition to Dr. HBudeon, ineresged to 1%, They were listed as follows:
M. Adsus, E. nlvove, ®., M. Hann, W, 'T. Haskios, BE. La Jackson, A. E.
mllf, W D. ml‘y, ¥. Jo MeClure, A. T Kerrill, E., H. mntmry,

¢, B, Purves, Co Go Reraburg, H. K nichtayer and E. E. Pilden. As
night be expseted, there vere sone changes in the personnel during the
subseguent years of Dr. Hudscn's aduinistration but vhe pusbers as in=-
dicated above may glve &n i@en of the mpproximate size of the scientific
stafl during Dr. Sudson's yoars s Chief of the Division of Chenistry;
and rames of gcientlflc personpel not included in the agbove may be found
in the list of publications given at the end.

pivipica of Chenistry - A Servige to Other Laboratories

The Division of Chemistry hed been in operation for gbout 23
years when Br. Audson wae appuinted as its Chief. Bince his tenure of
thet cffice was sbout 22 yeers, the beginning of his sduzinistration
would represent sbout the midpoint of the tine period of 1505-1950. It
aight be well, therefore, at thie point tc make a prief survey of taat
pariod ae & wiole.

It way be recalled that in 1905 fmerican chemistry =ight have
ween cheracterized as still in its infancy. Even what we 00w know &8
“Cheaical Abstrecte,” and which ig presently recogaized as the "Key to
the World's Chemical fiterature” did not exist ot that time, The Public
Health Service was then known ms the "public FHealth and Marine-Hospital
gorvice,” with copnaiderable enphasis on 1ts marine Lospital function.
It sppesrs that excepting posribly one chemist who was employed in the
recently organized Division of FPharsacology of the Hygienic Laboratory,
thip eatire Service did not heve = cheaiet to whom public health problews
{pvolving chemimtry could be referred. When, therefore, the Divislon of
Chesistry wvas eptabiished at the Hygleuic Laboratory, eVery public health
probles in the solution of which a cheulst couléd help, was referred 8ls0
o the Division of Chenlatry. Ad0Qg these public health probless was the
problen of typhoid T=ver. Typhoid fever was gtill teking many American
1livea svery yeels

A scientific vemu wasd organized conpisting of an experd iag the
£ield of chemistry (Resvle), an expert in the fi=1d of btacteriology
(Rosenac) snd un expert in the field of epidemiolozy (Luzsden). They
worked hard and publighed their regults in Hygienic Laoeoratory PBulletins

| Yos. 35 and M4, estitled "peport on the origln and prevalence of typhoid
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fever in the Dietriet of Colwdpla.™ There was published also Hygieric
taborawory Dulletin Ho. 41, estitled "qilk asd ite relation to the
public health." Io a comparatively short time thareafter, it becaxe
generslly recognized that 2 large factor in the causation of typhold
fever can be eliminated by supplying the public with drisking water
and xiik of good quelity,

Recognizing the isportmuce o public health of drinking water of
good quelity, pure ailk and proper sanitation, atteation was concentrated
on problems in these fields during Professor Phelps' adaimistration of
the Division of Chemistry. Problems relating to the chlorination of
waber suppliez, self-purification of streams, aethods of measuring atroam
pollution, methods for the sanltary disposal of sewege, snd odlk pas-
geurization vere gtudied exiensively. These studies resulted in the
eateblishment of what was at {iret koown as the Water and Sewage Labora-~
tory with heedquarters at Cincinnati, Ohio, and which since then has
expanded still further.

The Servicetgecosnized the need for studying problews in indus-

trial hygiene. Dr{:Schzrelchavlky came ©o the Divisica of Chemistry
where he sterted hias ploneering work vhick later developed iato the or-
ganizetion of the {ndustriel Hygiene Divieion; and for a pusber of years
thereafter, wuch chesical work for the Industrial Hygiene Division was

carried out in the Division of Cheaistry.

ghe Diviaion of Chemistry mssisted Dr. Joseph Coldberger in
connection with bis clessicsl studles on pellagra, enalyzing the cheai-
caly required in the preparation of salt mixtures for the animal dlets
ead snalyzing various foodstuffs. Experisentel work was aleo carried
out in conpection with the preparaiion of active concentraies.

During Dr. Hudson's adsipistration, iln additiom %o the fundauenial
regearches on the chemistry of the sugars, cooperative work was continued
with the Biologles Coatrol Laboravory, jnvolving the snmlysis of ars-
phenamine, neoarsphenszine, pulfarsphensaine, snd the devising of ansly=-
tieal methoas for new ersenicals; aad gimilar work was done with Lio-
logicale. Cooperative work was continued with the Division of Pharma-
cology on gueh investigations as the epideaic of so-called gloger
paralysis, Sows ldea of this epidenic and the interest which it aroueed
abt the tize of itz cccurrence, aay be obtsined frow the following quota-
tion [rom en editorial in the Journal of ihe Averican Medical Asscclation
(¥evemter 25, 1930, pages 1672-1673)1

"within the past year a peculisr fora of parslysie has alflicted
meny persons, particularly throughout scue of the Midwesteran or Bouth-
sestern sbates. Coveranmeni experts have azzerted confidently that The
aumber of the petlsnte run into the thousande, thus exhibiving whal zay
ragsonably be derned epldewic proporticas. Evidence has rapidly asccuLm-
lated indicating that the unique cifect is closely associated with the
drinking of fluidextresct of gibgsr. The latter has been sold extensively
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for many years, =since sne introducbion of the VYoistead Act, for bevaragd
purposes, becausc of & rling of the Prohivition bureau o Lhe of fect
that the official fluidexiract of gloger is n noapotable Geverage, bius

. removing the restricticn froa its ssle. The dipease that 2des come o be
desigonted as "glnger peralygis” could scarcely have been Dy the familiaex
HeBePe fluidextract; othervise the moroidity would have been such greater
ané the ipcidence of Ltae paraiyslis far wore yidespresd., Many of the
victinge freely mdmitted having used Tiuidextract of ginger for years
vithout effects other Lthap thcse stiribubatle tc its algohol content;
nence the conclusion thet an pdulterated aad polscned product vas being
cirguiated for ssle last Winter.

“ar investigation wes updertaken by the United States Public Healih
Service &s soon ag uhe seriousness of the situation became manifest. M=oy
puzzling Teaburae sttended the early clinical examinstions. The quantity
of the ginger fiuid consused was apperently mot the detersining fectur io
$he seciousness of the ByMpLONS. A single driok ls kaown to have produced
essentially the same regult ae that following prelouged use of the product
ovar & period of some days. Traneitory alcoholic intoxicetion often oC-
curred, as aight ae expected; butl the really untoward symptoms were delayed,
usuelly a@bout ten deys. e victims presented silaterel wrist drop and foot
drop ol verying degrees of severity. The picture became thet of a flaccid
pacraiysis ror the wost part of the dietal muscles of the lower and upper
extrenlties, pointlng to involvenent of the lower motor neurcns localized
ig the Lower lumbar and lower cervical regions of the cord. The unsuspected
presence of arsenic or lead and other heavy melais in the beverage was s00N
ruied cut by careful chenicel examination of sasplea of the offending pro-
duct. FPhenol compounds wvere found to he greacil.

"ppe fapiliar phencls,; such as carbolic acid, are prospt ia their
toxle action, in contrest to the delay iln the paralysis produced in the
ginger victius. Confusion was added 9y tae observaticn that, whereas
cabbits and eslves responded O the dangercous fluidextracts sosevhat as
the human victims did, monkeys geened to be imaune, The effective inves-
sigations of Sadth, Elvove and their co-workers la the publiic Health Bervice
geen (o nave fixed respoasibllity for the uousual husan disesse on wri-
cresyi phoephate, and wors specifically om the yriorchocresyl isomer,”

Other importent Public Health Bervice lovestigations whick sroused
grewt, puvlic laverest gnd in which the Diviaion of Chemistry cooperaisd,
related o the dental disease referred to in The eerly llteraturc &
bestbled epemel.” In 1931, the results of latoratory experiseats with
cate indicated probetly that human “pottied enamel® is csused by the pres-
snge of Tlupride in the drinking watswr. Dr. H., Trendley Deen wus essigoed
to toe Mationaui Instituts of Health to study the mottled enamel provled.
1t wes uscessary bo develop & senzitive metinod for determining traces of
?luoside in weter, accurais fto 0.1 part per million, acd %o prove its
seeusne: and reiiebilii. Waile the resesarcil Wurk on the chemical sethod
for the sceursbe detersisetion of swall smounts of flucride vas progrepsing
in the Divislon of Chemisiry, Dre Dean was aiso developing & method for
axpresaiog mobtied ensmel on a gueatlitetive LegiBe 4G Lhua decame possible
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finslly 4o determine “the minizal threshold of the dental sign of chroulc
endemic dentul Tinorosiz (zottled enanel)."

Toe wuccessrul soiution of the sottled snmsel problem asd the de-
¢erainetion of the "minimal threshold” of the fluoride coacentration oF
toe drinking water served, at least, two purposes: (1) The spplicavios
of quantlvative spideniclogical sethods suppliied direclt evideace in humans
that the severity of the wottied enguwel ig proporvicnal to the fluoride
concentration of the drinking weter, thus supplementiag the rat experinente
and supplylag coaclusive evidence of the "motiled enamel"-fluoride reiavion-
ship. (2) It wes demonstrated thet there it @ fluoride concentrasiun of
driaking water which will not cause sottling of the ensmel, apd this safe
concentration wvas determined ss being about one pert per willion.

Studring sthe mottled enamel protlem broadly and vnorcaghliy, Dfe
Dean was aple to cbserve tvaal mottled enamel testh were iess susceptible
to decay, or dextal caries than normal teeth. Wien, Lherefore, it was
deteruined thal & fluoride concentration in the drinking water of aboud
one party per aililca will not cause aottling of the teeth, the possibility
of adjusting the fluoride concentration to the optimal for dental health
appearsd as an important ‘public health memsure desiredlie O attein. In
order Lo sscertain sxperisentally the degres of dental caries reduction
wnich might ve expected when the drinkiog veter hAas & coancentration of
flusride chat will wot produce mottied enamel, » series Of extensive
studies were underteken on the general subject of the relation of the
chemical compesition ol domestic walers to dental caries, Twenty-one
Auerican cigies were covered in these Lnvestigatlons. The results snowed
that wherems in Michigeo Civy, Indisna, for example, tie puolic wvater
supply of which conteined only U.l part per sillion of fluoride, the den-
ssl caries experience per 100 children raced 1037, the correspoading
figure for Aurors, Tilinolis, where the public water supply contained avoub
Lo parte per millioa of flucrlde, the corresponding dental caries experi-
ence was rated as oaly 258, Thess studles, which nave Leen published &8
a seriss of papere under the general title of "Domestic Weter and Dental
Cariss,” represent the sxperimental bdasis for the present practice of
vazer fluoridstion to reduce dental ceries.

Whas Dr. Sudson ceme to the Hygienic Laboratory, ae continued 0=
1ine of suger research work ghich he begsu in coanectlion witih his previous
govk 1n the Bureau of Chemlstry of the 1.8, Departasnt of Agriculiure act
et ohe National Bureaw of gtandards. This dealt woetly with the relatlouas
batves: rotetory power and gtracture ic She gugur group. Bazyme studles
begas st the Duresw of Chesistry, principally on invertase, were comtinued
and extended 8lso to the nayleses. A very lLuportant new method, which
greatly facilitated the studies on the mugars and Blso mede possible &
very ierge extesslon of fundamental sugaYr researches, was developed in
Lae Divieion of Chewlstry and pwbiisned, 1o 1537, uwader the title of "A
Bow Methoé for Detersining Ring gtructures and Alphe and Bels Confisors-
vicas af Glyccsides,” Important repesrcnes were carrisd out ulgs on Loe
Civenenical ozidativn of sugar glechole to ketoses; oo the gynthegis of
Digher-gardon sugars; <o ankydrc sugars and anhydro sughr =leonols; and
on ihe acctels of sughr elcohole.



A [ruisinl series of vicchemicul studies wus startad duricg Dr. W
Maastield Clark's edeinistration aund wee contlousd for some time during
Dr. Nudson's administration, It was based on The development, In the
Division of Chemistry, of 2 nev distisctive test Ior cysteine, The re-
sults obtained were pubiished iz a series of papers under the generai
sitle of "Studies oa the Biochemlsiry of Sulfur.” Anotner line of re-
search work cerried cut im the Divislon of Chemistry, which started
during Dr. Clark's sduinistration and contipued Lo Dx. Hudson's adminis-
tration, has been published in a series Of papers bearing the general
title of "Phenol Tesis,"”

Or. Hudsca received sany honors in recogalticn of hle leadersiip
in fundmsental sugar resesrches. He was swarded the ¥ichols medal, the
Willerd Cibbs medal, whe Hillebrand prize, the Richards wedal, the Borden
wedel, wod the Crewsca medsl, He vas alec awarded a $10,000 prize oty the
Bugar Research Foundaticd.

) he Divigion of Buger Cheamistry =nd Technology ©f the Americen
Chemicel Bociety held & "Hudson Calebration” at their annual weeting in
Septenber 19h6, in hovor of Dr. Hudson's gixty-fifth birthdey waich oc-

carred durlng that year.

Princeton Universisy huncred Dr. Hudson Uy conferring upon him the
honorary degree of Doctor of Sclence, at its Ricentenniel Coavocation on
Februayy 22, 1947, The cltation on this occasion was as f'ellows:

“A keen sud persistent iovestigmuor la the tield of crganic
chemistry, who for forty yesrs hus engaged 1u sssterly research invo the
struciure and properties of sugars; W the meny honors which hls scien-
tilfic colleagues have bestowed upon him, his Alua Mater now adds her
teibute of esteen.”

tae Federul Security Agency awarded him its firet medal for Dis-
biagaished Service ic 1550. Dr. Budson retived from his position us
Professor of Caemigtry ou January 31, 1251,

For refersnces t¢ publications, see llst at end under "Publice~
tiond. "



