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THE SECRETARY REPORTS

With the first volume of ‘’Standard
Methods of Clinical Chemistry’’ pub-
lished by Academic Press, the Asso-
ciation has achieved one of its main
objectives. This may therefore be an
appropriate time to look at some of the
other plans now in view.

The International Federation of Clin-
ical Chemistry is well on its way, hav-
ing already completed the organiza-
tional phase. The Federation will not
only offer opportunities for internc-
tional scientific programs, but will
open the way for clinical chemists of
any one country to acquaint themselves
with the problems and progress of their
fellow chemists in other parts of the
world.

" One of the first projects that pre-
sented itself to the Association was
that of a comprehensive journal of clin-
ical chemistry. The need for such a
specialized pericdical has been obvious
for some time. The financial require-
ments for such an undertaking have for
the most part been responsible for any
delays. 'It cannot be said at this time
that the finances are now available, but
efforts in that directicn are being con-
tinued. As the membership of the As-
sociation expands, the problam comes

\ nearer a solution.

A "census'' of clinical chemists
would contribute interesting and needed
information. At the present estimates

Hugh J. McDonald, President of the AACC, reading the citation for the 1953

Ernst Bischoff Award to Michael Somogyi, recipient.
(Photograph by Howard Sanders, courtesy CHEMICAL AND ENGINEERING NEWS)

FIFTH ANNUAL MEETING,

Dr. Michael Somogyi, one of the
world’s leading biochemists and a
pioneer in the study of sugar metabol-
ism, was presented with the 1953 Ernst
Bischoft Award, at the {ifth annual
meeting of the AACC held at the Con-
rad Hilton Hotel, September 10.

The citation to Dr. Somogyi read:
"For outstanding contributions to the
theory and practice of clinical chem-
istry...a pioneer in the development
and application of chemical methods
to the practical problems of physiology
and medicine. ..an independent mind
with original concepts in carbohydrate
metabolism. . .an unselfish teacher of
chemists and physicians.’!

Dr. Somogyi has been in charge of
research and chemical laboratories at
the Jewish Hospital of St. Louis since
1926. He was formerly instructor in
biochemistry at the School of Medicine,
George Washington University, St.
Louis, following years of research and
teaching at Cornell and laboratories in

vary according to how one defines who
is a clinical chemist. What is obvious,
however, is that there are stillmanyin-
dividuals who should be but are not
members of the Association. And like-
wise there are many geographical areas
that should have but do not yet have
local sections.

Max M. Friedman, National Secretary
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Budapest. He was born in Austria in
1883 and received his Ph.D. in Hungary.

A pioneer in the metabolism of car-
bohydrates and ketone bodies, he in-
troduced many of the methods now
standard in clinical chemistry. He has
been widely published on such sub-
jects as diastases, physiology of in-
sulin action, clinical studies of dia-
betes and analytical methods. He was
already studying the problem cf sugar
metabolism in 1920, when Banting and
Best showed the action of insulin to
diabetes and won the Nobel Prize. Dr.
Somogyi, together with P. A, Schaefer
and others at Washington University,
developed the most practical way to
produce insulin in quantities needed in

medicine. The method is still in use
today.
Dr. Somogyi delivered the second

Ernst Bischoff lecture at the dinner-
meeting. The lecture is published
completely in this issue.

The scientific sessions, held in
conjunction with the Division of Bio-
logical Chemistry had excellent at-
tendance. The Symposium on Electro-
migration in Stabilized Electrolytes,
featured eleven papers on all phases
of the subject. Dr. Hugh J. McDonald
presided. Dr. Max M. Friedman was
chairman of the series on Clinical
Chemistry. Abstracts of all papers of
the AACC scientific session are pub-
lished in this issue.



ANNUAL MEETING

The Annual Meeting of the American
Association of Clinical Chemists was
held in the Normandy Lounge of the
Conrad Hilton in Chicago on Thursday,
September 10, 1953, and called to order
at 5:00 P.M. by Hugh J. MecDonald,
president.

The proceedings of the Executive
Committee held the previous evening
(and published elsewhere in this issue
of THE CLINICAL CHEMIST) were
made known to the members.

The annual dues for the next fiscal
year were approved at $7.50 for full
members and $4.00 for associate mem-
bers, the same as the present.

The procedure for selection of the
Emst Bischoff Award recipient was
again explained to the membership,
who are urged to submit nominees to
the Award Committee. Details will
again be presented in later issues of
THE CLINICAL, CHEMIST.

The volume on “‘Standard Methods of
Clinical Chemistry’’ published by Aca-
demic Press was discussed from vari-
ous aspects. Miriam Reiner, editor-in-
chief, discussed the many difficulties
encountered in the preparation of this
first volume. Future volumes should
be prepared with much less effort.

Harcld D. Appleton reported on the
progress of THE CLINICAL CHEMIST
and outlined plans for future expansion
of this publication.

The need for additional members and
lpcal sections was stressed. Various
geographical areas seem to be ready
now for the formation of local sections
and await -only some individual or
group in the area tc do the organization
work.

The adoption of a code of ethics for
clinical chemistry was announced and
the membership was urged to seriously
‘study this code and abide by it.

The part played by the Association
in the International Federation of Clin-
ical Chemistry and the Intersociety, as
well as the close collaboration with
the American Chemical Society and the
American Board of Clinical Chemistry
was described.

The revised resolution on profes-
sicnal regulation adopted by the ACS
and which concerns clinical chemistry
was presented to the membership with-
out comment until further study.

The meeting was adjourned at 5:45
P.M. for the Association dinner which
followed.

A.H.T. CO. SPECIFICATION

STOPCOCK TENSION CLIPS

For INSTANT attachment to, or removal from,

[effefefelef

S TR
ry

]

e

3291-B.
Method of attachment te, or removal from,
¥an Slyke Blood Gas Apparatus.

practically any stopcock with plug furnished
with groove for rubber washer

STOPCOCK TENSION CLIPS,
A.H.T. Co. Specification (Patent
Applied For). Of Stainless steel,
for pressure-tight seating of practi-
cally any type stopcock with groove
for rubber washer at small end of
plug. Can be attached instantly by
compression of the spring combined
with thumb and finger pressure on
the narrow flanged sides. Cannot
work loose, but can be removed in-
stantly. Recommended for glassware
which requires manual or mechani-
cal shaking such as Van Slyke Ap-
paratus, Separatory Funnels, etc.,
and to improve the efficiency of
stopcocks on Burettes, Gas Analysis
Apparatus, etc. Clip does not inter-
fere with normal manipulation of the
stopcock handle.

The increased space required for attachment on most glassware is negligible,
as the Clip does not extend beyond the end of the plug and does not interfere
with smooth, normal manipulation of the stopcock handle. Overall width is held
to a minimum; for example, the width of Clip with 11 mm jaw diameter is, in use,
only 28 mm.
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3291-B.
Rear view of Stopcock
Tension Clip showing
spring opposed jaws,

3291-8B.
Side view of Stopcock
Tension Clip.
3291-B.
In position

on Burette Stopcock.
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FIG. 2

Suitable Type of Stopcock — Fig. 1 shows
type of stopecock which is suitable for
use with Tension Clips, i.e., with edge
B of right-angled groove extending at
least 1/8-inch beyond shell A,

Unsvitable Type of Stopecock - Fig. 2
shows type of stopcock generally unsuit-
able for use with Tension Clips, i.e.,
with distal edge of gmove too close to
end of shell, and with shallow, rounded
groove from which spring will tend to
eject Clip. However, if distance between
end of shell and distal groove is 1/8-inch
or more, the Clip will be held securely
in position.

3291-B. Stopcock Tension Clips, as above descr bed.
Maximum jaw diameter, mm. .
Fits stopcack No

11 16 19
Tl 3, 4 5,6
1.00 1.10 1.20

17% discount in carton containing 12; 20% discount in lots of 144

ARTHUR H.

THOMAS COMPANY
o7/ MM

WEST WASHINGTON SQUARE
PHILADELPHIA 3, PA.
Teletype Services: Western Union WUX and Bell System PH-72
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EXECUTIVE COMMITTEE MINUTES
September 9, 1953

The National Executive Committee met
in Chicago on September 9, 1953 at 8:00
P.M. Those present included: Hugh J.
McDonald, president; Monroe E. Freeman,
Vice-president; Max M. Friedman,
national secretary; Robert M. Hill, Joseph
1. Routh, Harold D, Appleton (altermate),
John G. Reinhold (altermate), and Mar-
schelle H, Power (by invitation).

The MNational Treasurer submitted the
following finemcial statement for the year
July 1, 1952 to June 30, 1853:

;ﬂca!ﬂﬂ
Membership dues $2822.50
Certificates 40.00
Directory 50.00
CLINICAL CHEMIST 518,50
Bank interest 34.12
Total §3465.12
Expenses
CLINICAL CHEMIST $1932.26
Certificates 5. 32
Emst Bischoff Award 600.10
Section Allotments 336.90
Executive Committee 132,96
National Treasurer 83.26
National Secretary,
Directory 184.29
Membership Committee 40,80
Total £3316.80
Balance $ 148.23
Carried forward,
July 1, 1952 £1763.44
EBank balance, :
June 30, 1953 $1911.67

A check for $500.00 from the
Bischoff Company towards the Award was
credited to the 1951-52 income, thus add-
ing this sum to the net operating income
of 1952-53.

The aopointment of Robert L. Dryer of
Indianavelis as chaiman of the Committee
on Standards and Personnel was extended,
and @ sum up to $100.00 was allocated for
this function.

The Committee on Membership consist=
ing of Louis B, Dotti, chairmen and Harry
Sobotka, secretary, was reappointed.

The Emst Bischoff Award. Committee
consisting of Otto Schales, chairmen, Fritz
Bischoff ond Joseph H. Roe was reap-
pointed.

Harold D. Appleton was reanpointed by
acclamation for a three-year term as chair-
man of the Editorial Board, The excel-
lence ond continued improvement of the
official publication was attributed in large
part to the efforts of the chairman. The
Advisory Board to THE CLINIC AL CHEM-
IST for 1953-54 shall consist of Cecelia
Riegel, Joseph L Routh, and Albert F.
Sobel.

Monroe E. Freeman was appointed as
representative of the Assoclation to the
Intemational Federation of Clinical Chem-
istry, this appointment to become effective

Ernst

on Jonuary 1, 1954.

A committee consisting of the past-
presidents  (Max M. Friedmon, Harry
Sobotka, John G. Reinhold and Albert E.
Sobel) was appointed to study the present
constitution and bylaws of the Association
and recemmend changes or revision.

The Committee on Membership was re=
quested to invite to membership into the
Association those individuals who have
been certified by the American Board of
Clinical Chemistry but are not yet mem-
bers of the Association. Ways and means
were discussed for the initiation of addi-
ticnal local sections in the coming year.

It was moved, seconded and approved
that the Executive Committee recommend
to the membership that the dues for the
year 1954 remain at $7.50 for full members
and $4.00 for associate members,

After approval of the remaining sections
of the code of ethics, this code was
adopted in its entirety cnd will be pub-
lished in an early issue of THE CLINICAL
CHEMIST.

Joseph L Houth was requested to formu-
late means for establishing on '‘employ-
ment exchange'’. Members will be notified
in THE CLINICAL CHEMIST as to how
they may in l3\}1e future apply for positions
or assistanfse

At the invitation of the Americon Board
of Clinical Chemistry to the Association,
four names were submitted for the pos-
sible selection of one to the Board.

The future legislative policy of the As-
sociation was discussed in view of the re-
cent Pennsylvania and New Jersey action.

Any legislaticn which does not tend to im-
prove the professional standing of clinical
chemistry, or which requires clinical chem-
ists to take examinations in other labora-
tory speciclties will be opposeds The
policy statement of January 19, 1950 was
reaf firmed and will be published in the
Cctober, 1953 issue of THE CLINICAL
CHEMIST.

The report of the Intersociety meeting
held in Fhiladelphia on June 5,1953 was
presented to the Executive Committee,
Oliver H. Gaebler, representative of the
Association to the Interscciety, was
praised for his efforts in behalf of clinical
chemistry, A sum up to $50.00 was voted
for the next year to defray expenses that
may arise in this matter.

The curent memkership levels, full and
asscciate, were considered adequate for
the present. The proposal by some mem—
bers of the Asscciation that an additional
category of 'themical technician'! be
added was postponed for future considera-
tion.

The appearance of Volume 1 of ''Stand-
ard methods of Clinical Chemistry’' (Acad-
emic Press) published by the Association
was acknowledged with much satisfaction.
A vote of to the
editor<in-chief and the contributers to this
volume. The next two volumes, including
one on methods in toxicology, are now in
preparation.

thanks was extended
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WASHINGTON — BALTIMORE
RICHMOND SECTION

The Washington-Baltimore-Richmond
Section held its March meeting at The
George Washington University School of
Medicine on the 27th. Dr. Bernard H.
Armbrecht of Georgetown University
discussed the chemical aspects of por-
phyrinuria and Dr. Nicholas Cotsonas
and Dr, Patrick Storey of Gallinger
Hospital dealt with its clinical signifi-
cance.

The last meeting of the current year
was held May 14th at Georgetown Univ-
ersity. At the business meeting the re-
tiring chairman, Lt. Col. Monroe E.
Freeman, summarized the growth of the
group and its activities for the past
year and then presented the incoming
chairman, Miss Miriam Reiner of Gal-
linger Hospital.

The open session featured discus-
sions on barbiturates by Dr. Leo R.
Goldbaum of Walter Reed Army Medical
Center and Dr. Theodore Koppanyi of
Georgetown University Medical School.
Abstracts of their talks are published
in this issue. Following the formal
program refreshments were served and a
general social hour held.

Means for further expamsion of THE
CLINICAL CHEMIST, the official publica=
tion of the Association, were discussed at
some length., Since original publications
and editorial material could be readily
available, the need for such a comprehen-
journal in clinical chemistry waos
acknowledged, and wide circulation en-
visaged. The problem revolves around the
financing of an expanded joumal which is
beyond the present capabilities of the As-
sociation’s financial resources. Some aid
in the form of grants and donations will be
necessary for the initiation of such a
project.

sive

A vote of thanks was extended to the
Americem Chemical Society and to the
Divisicn of Biclogical Chemistry for the
hospitality and facilities extended to the
Association during the Chicago meetings.

The sixth annual meetings of the Ameri-
can Association of Clinical Chemists will
be held in conjunction with the 126th
National Meeting of the Americon Chem-
ical Society in New York City during Sep—
tember 12-17, 1954.

The meeting was adjoumed at 11:00
P.M.

Respectfully submitted,
Max M. Friedman, National Secretary
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THE INTERSOCIETY COMMITTEE
As reported in Vol. 4 No. 6 November 1952
OnOctober 20, 1952, representatives of six
societies met in Cleveland, Ohio, to explore
the possibilities of a co-operative approach
to the solution of problems which they held
in common. These representatives then
consulted their respective governing bedies
and a second meeting was held in Phila-
delphia, Pa,, on June 5, 1953. At this
meeting, a seventh society, the American
Chemical Society was represented.

The societies represented and their dele-
gates are listed below:

American Chemical Society —

Warren M. Sperry, Ph.D., Chairman, Com-
mittee on Clinical Chemistry.

B.R. Stanerson, Ph.D., Secretary of Com-
mittee on Professional Regulation.

National Association of Clinical Laberator-

ies —

Joseph M. Chernaik, Chairman Committee
on Professional Relations.

Society of American Bactericlogists—

Earle H. Spaulding, Ph.D., Chairman
Committee on Certification and Problems
of Personnel.

American Assoclationof Clinical Chemists—

Oliver H. Gaebler, M.D.

Fh, D, Laboratory Section, American Publie
Health Association—Edmund H.Kline, Ph,D,
Member of Laboratory Section Council,
APHS. (Official Observer).

Conference of State and Provinecial Public

Health Directors —

Cleon J. Gentzkow, M.D., Ph.D. (Official
Observer)

American Society of Professional Biologists—
Alfred F. Borg, Ph.D., President,

Norman C. Lafier, Ph.D., Executive Sec-
retary (Also attended as member of Dr,
Spoulding’'s Committee from the SAE).

The representatives present took the follow-

ing action:

1. Name of the Committee.

The Committee is to be called 'THE
INTERSCCIETY COMMITTEE ON LABO-
RATORY SERVICES RELATED TO
HEALTH.!*

2, Statement of aims:

It is the object of this committee to im-
prove the stondards of laboratory services
related to health. This is to be accomplish-
ed by cooperative efforts of the participating
scientific societies.

Among the objectives are:

(a) Te define labeoratory practice as re-
lated to health,

(b} to recommend standard qualifications
for personnel in laboratories related to
health,

(c) to cocperate with educational institu-
tions in developing curricula for training of
personnel for laberateries related to health,

(d) to encourage professional certification
of individuals in the scientific specialties
practiced in laboratories related to health,

(e} to promote desirable patterns of ap-
proval of laboratories related to health,

(f) to foster career opportunities in labo-
ratories related to health.

REAFFIRM 1950 RESOLUTION ON
LEGISLATION

The National Executive Committee,
meeting in Chicago last month, reaf-
firmed the AACC 1950 Resolution on
Legislation. The resolution follows:

POLICY IN MATTERS OF LEGISLATION

Whereas,
in the public interest, it is the

aim and object of the American Associa-
tion of Clinical Chemists, to raise the
level at which clinical chemistry is prac-
ticed in the clinical laboratory and

Whereas,

clinical chemistry is a disci-

pline defined as '"That branch of chemistry
which deals with the composition of the
secretions, concretions and fluids of the
humean body in health and disease and the
chemical composition and metabolism of
cells emd tissues, Also the search for the
presence of substances (or their deriva-
tives) given for diagnostic or therapeutic
reasons and the search for poisons (oa
their derivatives) are properly included in
the field of clinical chemistry''.

Be It Therefore RESOLVED, that,

1. We oppose any concept which de-
fines the Proctice of Clinical Chemistry
as the Practice of Medicine,

2, We disapprove any regulation re-
quiring Clinical Chemists to pass exam=
inations in techniques other than the field
of Clinical Chemistry.

3. We propose to encourage the estab-
lishment oflaboratories engaged in clinical
chemistry, as defined, and directed by
clinical chemists. Where such separate
units are not available, we hold that the
procedures in Clinical Chemistry shall
nevertheless be supervised and performmed
by those whose training and experience is
adequate in the science.

Adapted by the Executive Committee of
the American Association of Clinical Chem-
ists, Inc. On January 19, 1950.

EMPLOYMENT CLEARING HOUSE

As a start for an AACC employment
clearing house, Professor Joseph L

outh, Department of Biochemistry,
lowa State University, Jowa City, lowa,
and member of the National Executive
Committee of the AACC, will keep an
active file of all employment opportuni-
ties. Members seeking personnel for
their organizations, or those wishing to
change their affiliations should consult
Dr. Routh, who will then arrange for a
meeting of the interested parties.

PATRONIZE OUR
ADYERTISERS !
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BOOK REYIEWS
STANDARD METHODS OF CLINICAL
CHEMISTRY, VOL. 1. American Asscciation
of Clinical Chemists, Editor—Miriam Reiner.
xii, 142 pages, Academic Press Inc., 125
East 23rd Street, New York 10, N.Y. $4.50

To publish a review of the AACC's first
volume on standard methods would be as if
an author were invited to review his own
book. We can say this much though, people
that have seen the book think it a very
worthwhile addition to the laboratory book
collections and may well be the boock to
see the most use in laboratory practice.

SFECIAL CLINICAL-CHEMICAL METH-

ODS, I. Abelin. Published by Hans

Huber, Bem, and Stuttgart, 1952, 311

pages (in German). Heviewed by — A,

Saifer, Jewish Sanitarium and Hospital

for Chronie Diseases,

Within the confines of this paper-bound
bock Dr. Abelin, Director of the Medical
Chemical Institute of Bern University, has
compiled a series of the more unusual bic-
chemical methods used in quantitative
clinical chemistry, These include a) ster
oid determinations in bleod and urine,
b) heavy metal analysis of organic material
using colorimetric end polarographic meth=
ods, ¢) protein determination and fraction-
ation in both serum and cerebrospinal fluid
including techniques for filter paper elec-
trophoresis, d) sugars, 3-carbon acids end
alcchels in blood and urine, e) protein
flocculation methods, f) porphyrins and
phosphatases, g) other miscellanecus pro=
cedures,

It i=s the reviewer's opinion that the
methods chosen,
tersely presented, and surprisingly up-to-
date for a text book.
of a clinical determination is dependent
upon the procedure employed in its analy-
sis, this book is proof of the high stand-
ards maintained in Swiss clinical labora-
tories. Geman-reading American biochem-
ists will

are well clearly yet

Since the accuracy

find it an excellent source of
ready reference for a tried end tested un-
usual procedure.

At the end of each chapter there iz an
excellent bibliography of the more impor-
tant papers dealing with the topic under
discussion. Fifteen years ago this biblic-
graphy would have referred almost entirely
to the German biochemical literature, To-
day, in a German textbook, more than 80%
of the papers quoted are from the Ameri-
can, English and Scandingvian literature.

SOUTHERN CALIFORNIA SECTION

Dr. Joseph Goodman, Biochemist,
Long Beach Veterans' Administration
Hospital, opsned the new season of
section meetings with a discussion of
the ""Theory and Application of the
Analytical Ultracentrifuge’’.  Local
members and guests met September 1,
at the Los Angeles County Hospital
for the address.



DIABETOGENIC EFFECTS OF INSULIN-HYPOGLYCEMIA

BY
Michael Somogyi

(From the Laboratory of the Jewish Hospital of St. Louis, $t. Louis, Mo.)

Insulin has occcupied the center of my
interests and has absorbed the greater

part of my working hours for the past 31
years., This fact more or less determined
the choice of my subject for this evening.

My first encounter with insulin took
place in September 1922, when it was a
newbomn infant. From Toronto, its birth-
place, Collip published in that year from
Macleod’s laboratory, a method for the
preparation of insulin, but the procedure
was a rather precarious one, as the end-
product contained insulin only in ocne ocut
of every three or four preparations, and
even the yield was very small. In the
same year, in teamwork with P. A, Shaffer
and E, A. Deisy at Washington Univer
sity, we succeeded in devising a simple
method of preparation which is practicable
as a commerical process, and still is used
as such. The method was presented at
the annual meeting of the American So-
ciety of Biological Chemists in December
1922, and in 1924 a final report on it was
published in the Journal of Biclogical
Chemistry.

Insulin challenged my attention a sec-
ond time a few years later, when [ moved
from academic work to the field of clinical
chemistry in a hospital laberatory. In the
intervening years my infant acquaintance
had developed intoc a widely employed
drug, vitally essential in the treatment of
Working in a hospital, insulin
cenfronted me with problems which can
never emerge in the biochemistry depart-
ment of a medical schocl, for these were
plain  clinical problems, involving the
treatment of patients. 1 felt that they
were not in the province of the chemist.

dinbetes,

But in the end situations developed which
impelled me to cross the no-man’s land
between laboratory and practical medicine;
or perhaps more correctly, between physi-
ology and its clinical application.

I. CLINICAL OBSERVATIONS

For several years intems, many of them
former students, pressed me for answers
to questions they
with perplexing observations they made
when treating diabetic patients. In view
of my previous interest in insulin, they -
somewhat naively - insisted on concrete
answers from me to questions to which
they could get none from any source at
their disposal. The problems presented
were mostly hazy ond ill-defined. But in
1930, a member of the housestaff came to
me with a fairly positive gquestion. [ was
taught - he said - and still am being told
here - that there is a direct relationship
between the dose of insulin and the amount

raised in connection

way to 6 or 10 per cent,

of earbohydrate it can take care of This
means that if a diabetic patient spills too
much sugar, all [ have o do is to increase
the insulin dose, until glycosuria is abol-
ished, Yet, in my second year of intern-
ship I must say that this is mere lip ser
vice, Right now I have a 29-year old se-
verely diabetic men on the ward service
whe seems to defy this fundamental rule,
and in fact any rule I have heard or read
of, The patient suffers frequent insulin
shocks and still spills large amounts of
sugar, Time and again I am raising the
insulin dose; now it is up at 150 units
per day, ond his glycosuria is as bad as
ever, Sometimes it is my impression that
it is worse after an increase in the insu-
lin dose., The visiting men are unable to
offer me help beyond declaring that the
mon is an unmanageable diabetic, I feel
frustrated, | am seeking help from you.
Thus the intern, a former student of mine.

His observations were not caonvincing,
was my reply. Data on urine sugars, the
amounts expressed as from 1+ to 4+, are
far frem quemtitative, since 4+ sugar may
represent concentrations from 1,5 all the
To get at the
truth, I suggested, one must resort to
strictly quantitative observations in clin-
ical studies that go beyond the usual
scope of clinical procedures; it is indi-
spensable to gather well controlled quan-
titative data in clinical studies just the
same as in any other bona fide experimen-
tal work, As an upshot of this discussion,
we gathered quantitative data on this
patient on four consecutive days. Giving
a standardized diet, but varying the in-
sulin doses, we ran frequent blood sugar

The Ernest Bischoff Lecture deliv-
ered before the American Association
of Cliniecal Chemists, September 10,
1953 at the Conrad Hilton Hotel,
Chicago, Il

determinations at unorthodox intervals of
time, as well as quontitative determina-
tions of the sugar excreted in the urine.
The results, shown in this old chart (it is
the original, drawn in 13830) were both
startling ond perplexing, As may be seen,
the blood sugar cscillated wildly between
very high hyperglycemic ond very low hy-
perglycemic end very low hypoglycemic
levels. More than that: when the insulin
dose was substantially increased, hyper-
glycemia was cugmented and, in addition,
had become more persistent than with the
smaller insulin doses.
menifestations of insulin action imparted
shocks not only to the patient, but also
gave me a severe jolt, and I have been
laboring under its effect ever since.

Although this was but a single observa-
tion, it seemed impossible to brush it a-
side. It cast grave doubt on the general
validity of the basic principles that guides
insulin therapy in diabetes. It demanded
explanation. But precccupied at the time
with other activities, mainly with studies
of amylase action, it was not until 193F

These paradoxical
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that a systematic study of the problem was
undertaken in our laboratory. I have en-
listed in these studies the help of some
eminent clinicians, foremost among them
the late Albert E. Taussig, clinical pro-
fessor of medicine, as well as the cecllab-
oration of the housestaffs.

Within a few weeks after launching these
studies, it became evident that the single
observation made in 1930 was correct: it
was duplicated in every severely diagbetic
case that was treated with large doses of
insulin, In every one of these cases blead
sugar and glycosuria fluctuated between
the extremes of very low and very high
levels, while the ifisulin dose ond diet
were kept unchanged. Then, after about
three weeks, close scrutiny of the accu-
mulating data revealed the unmistakeable
fact that blood sugar and glycosura in-
variably rose to high peaks directly in the
wake of hypoglycemia reactions. Then,
in a few days these peaks subsided (with-
out change in the insulin dose), and hypo-
glycemic reactions again set in, only to
be followed with new tidal waves of hy-
perglycemia and glycosuria, A cause and
effect relationship between the two alter-
nating phases was unmistakable: it became
evident that hypoglycemia begets hyper-
glycemia, In Table I is presented a lim-
ited excerpt these early records,
which shows the variations in glycosuria.
Changes in the blood sugar level are
shown in the next two tables. In Takble II
it may be seen that hypoglycemias have
occurred at such periods of the day at
which blocd sugars are hardly ever deter-
mined in clinical practice (the usual time
for such tests being in the moming before
breakfast emd two hours after meals).
Table III represents a phase of insulin

from

TABLE IL

Hypogly cemia Entails Increased

TABLE |I.

Flare-up of Glycosuria after Hypoglycemia

Date Period of day, hours Glycosuria Insulin
7-12 | 1217 | 17-3] 37 | per24hrs. in 3 doses
1935 Urine sugar, gm. gm. units
Bt 11 8 28 0 47 70
o286 o* 0 76 24 100 68
T 0 0 [1 et 0 0 68
"o28 i] 14 0 26 40 68

* Severe hypoglycemie reaction directly before noon meal

*w " X

treatment that is rather typical in common
practice, The patient was a girl of 20,
who for years past had been treated with
large doses of insulin., Before this hos-
pitalization in 1951 she was using 80 units
a day, and was transferred to a municipal
hospital from a streetcar, where she was
picked up unconscicus from insulin shock.
Under my influence members of the resi-
dent staff tried to regulate her on less in-
sulin and, as shown in Table III, the dos-
age was reduced to 35 units per day. But
the result was unsatisfactory, glycosuria
showed great fluctuations. The fasting
blood sugar, conventionally determined for
guidance showed, as may be seen in
Table III, em alerming increase from 183
to 388 mg. per cent during the five days
between Aug. 17 and Aug., 22. On the
basis of these figures, in accordance with

Hypergly cemia

Date Hour of day Blood sugar Insulin
mg. per 100 ce. Time of injection
7 a.m. 4:30 p.m. |10 p.m.

Aug, 14 4:30 p.m. 117 10 14 0
10:00 p.m. 26
LEl 6:30 a.m. 331

Nov, 10 11:00 p.m. 109 10 8 6
wiosgn il 3:00 a.m. 52
65:45 a.m. 273

k] 3:00 a.m. 39 s L Lt
Lopemi 17 § 6145 304

" 18 3:00 Q.M. 62 " i "
1.9 6:45 a.m. 374

between 21 and 22 (about 9:40 p.m.)

the customary pattern of insulin reatment,
for the next morning (Aug. 24) the dose
was increased by 15 units, But the blcod
sugar had mun chead of this change, it
mounted to a new high of 437 mg. per cent.

Explanation of this adverse process is
simple if one is aware of the diabetogenic
effect of hypoglycemia. On several occa-
sions durdng the week the patient had
complained of insulin reactions about 7
to 8 p.m. She felt weak, had tremers and
perspired, but the physicians in charge
ascribed these symptoms to neurosis, re-
luctant to believe that hypoglycemia could
cccur within three to four hours after a
meal which contained about 85 gm. of car-
bohydrates. Hence the patient had to
tide over these episodes without relief
by sugar feeding.

On Aug. 23, once more, she began to
develop symptoms at 7 p.m. and asked
for relief. Instead, at 7:30 p.m. a blood
sample was drawn for sugar determina-
tion, mainly to prove that the patient's
symptoms were not caused by hypogly-
cemia, But as she continued to complain
and clamor for relief during the ensuing
twe hours, at 9:30 p.m. she was at last
fed orange juice and milk, directly after
a second blood sample had been token.
The hypoglycemic symptoms soon dis-
appeared, MNe wonder, as the laboratory
reported sugar levels of 37 and 31 maq.
per cent in the two bloecd samples.

It can be fairly inferred from this evi-
dence that she complained,
actually suffering from recurrent hypog-
lycemic reactions also during the preced-
ing week and that the rise in the fasting
blood sugar level during that period was
the aftermath of excessive insulin action,
as it was in the Aug. 23-24 episcde. On
the basis of such clinical cbservations we
had reached the conclusion before the end
of 1935 that - because of its diabetogenic
action - hypoglycemia must be most care-
fully avoided in the treatment of diabetes,
while using insulin in doses just suffi-
cient to enable the patients to utilize nor-
moral carbohydrate rations, i.e., quantities

whenever
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TABLE 1IL

Hypoglycemia Begets Hypergly cemia

Date Insulin Blood sugar
1945 units mg. per cent
Aug, 17 20- 0 - 15 183 (7 aum.)
18 S L L
19 H A L e
20 da st Sl
21 Mrasdt ! =
2 LE it & 388 (7 a.m.)
23 o At 35 (7:30 p.m.)
31 (9:30 p.m.)
24 35- 0 - 15 120 (1:30 a.m.)
437 (7 a.m.)

consumed by most healthy persons. We
first tried out this approach on a small
group of severely diabetic men, ranging
in age from 22 to 33 years, who for years
had been classified as unmanageable
cases and were treated with from 90 to
180 units of insulin per day.

Simple and clear as our guiding prin-
ciple was, details and the know-how of
its practical application involved a great
deal of arduous work. It had consumed the
the labors of 5% months, until in March
1936 our first three study cases could be
discharged from the hospital., But then
the results were gratifying: they were able
tc resume a virtually normal way of life
and retum tc work without any handicap.
As ambulatory patients they received fur-
ther guidance, until their glycosuda grad-
ually decreased to a slight amount, often
to nil, while their insulin dosage was be-
ing reduced to from 14 to 20 units, After
this experimental group a long array of
of severe cases of diabetes were treated
with the same method, always with the
same method, always with the same re-
sult: the greatly fluctuating glycosuria
was diminished, while the large insulin
doses were gradually decreased. In a few
cases patients who for years had been
treated with 75, 100, and even 150 units
of insulin, had in a few months become
aglycosuric without the need of insulin
injections. An example of this rehabili-
tation process will be presented a little
later in Table IV,

Il. INTERPRETATION OF OBSERVED

FACTS

At this juncture it was unaveoidable to

lcok for the physiclogic factors which
account for the diabetogenic effect of hy-
poglycemia. The answer came promptly,
it was ready for the asking in the early
literature dealing with insulin action.
Walter Cannon, and Corl, among several
other investigators in this country and
and Europe, had shown as early as 1923
that insulin hypoglycemia induces an in-
creased secretory activity of the adrenal
medulla, Cannon and his assocciates dem-
onstrated that the process is stimulated
by the sympathetic nervous system, which
responds sensitively to hypoglycemia,
The adrenalin supply can be thus in-
creased te such an extent that the hypo-
glycemic phase is followed by variable
degrees of hyperglycemia., Other workers
found that hormones of the anterior pitu-
itary react to hypoglycemia in a similar
manner, and Oscar Riddle, ¢, M, H.
Long, and other investigators showed
that the adrenal cortex likewise is stimu-
lated by hypoglycemia., Hecent studies
of Foa and his associates indicate that
the alpha cells of the pancreatic islets,
which produce the blood sugar-raising
hormone glucagon, alsc increase their
activity under the impact of hypoglycemia.

It is apparent that hypoglycemia, a
gravely stressful condition, sounds an
alarm and mobilizes a number of compen-
satory factors that act in an opposite di-
rection to insulin, and thereby inhibit the
progression of hypoglycemia to a lethal
degree. The quantitative relationship be-
tween the two factors can shift to a point
where the action of the insulin antagonists
outstrips insulin actlon and results in hy-
perglycemia by over-compensation. This
is the explanation of the diabetogenic
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effect of insulin-hypoglycemia.

11l, EXPERIMENTAL

The facts derived by other workers from
experiments on laboratory animals and our
own clinical observations, described in
Section I, seemed to fumish a fairly secure
basis for the conclusion that insuline
hypoglycemia is a diabetogenic factor.
But since experimental evidence cbtained
on laboratery enimals is not always trans-
ferable to human physiology and, further
more, because purely empirical clinical
observations did not fully satisfy us as a
firm foundation for our thesis, we tumed to
experimental probing of its validity, We
devised five different experimental ap-
proaches, all applicable to human beings
as the subjects. Ewvery one of these ex-
periments verified our thesis and justified
the new approach we recommend for the
insulin therapy of diabetes. At this oc-
casion we will have space to present only
examples of two varieties of these studies,

The first experiment was performed in
1938. It involved changing a mild state
of diabetes into a more severe one by add-
ing a little excess of insulin to the dose
the patient actually needed. The subject
was the same patient who in 1930 fur-
nished us with the chart given as Fig, 1,
and in 1935, with the data recorded in
Table I of this article, Up to 1935 he had
been an invalid for several years owing
to his unmanageable diabetes, but treat-
ment as indicated in Section I of this
paper, transformed him by 1938 into a
mild diaketic, fully able to pursue his
original trade as a tuckpointer.

As may be seen in Table IV, (aseverely
condensed abstract from the records of
our studies on this man), by 1938 he used
only 14 units of insulin per day and his
glycosuria ranged between 5 and 25 gm.
per 24 hours. It was in this condition that
he was hospitalized for the experiments,
On the same insulin and dietary regimes
he had in his home life, he was under
close observation before the insulin dose
was increased. As may be seen, during
this control week his glycosuria varied
between 3 and 18 gm. per 24 hours, with
1 4 units of insulin, Then his insulin dose
was raised by 10 units, to 24 units per
Part of the 10 units was added to the
dose given before the evening meal, part
of it was injected at 11 p.m. This arrange-
ment was designed to produce hypogly-
cemic intervals about midnight or shortly
after, the time when he used to suffer
shocks in his treatment prior to 1935,

The results of this procedure are pre-
sented as part '""4th period’!) of Table
IV, As may be noted, in wake of the in-
crease of the insulin dose the daily gly-
cosuria promptly increased and went up
to 63 gm. inside ten days.
was 19 gm., the 10-day average 41 gm.,
as against 3 gm. and 18 gm. during the
week of observation preceding the experi-
ment.

day,

The minimum

Simultaneously, ketonuria made



Condensed Picture of Studies on the Rehabilitation

TABLE 1V.

of an Unmanageable Diabetic (Mr. M.K.)

Date of Glycosuria excreted Insulin dose
per 24 hrs. Clinical condition
observation Range of Average Total | Distribution* of patient
variations 24 hrs.
gm. gm. units units I st period
Nov. 1928 to 4 plus 80-180 (3 injections) | ""Unmanageable
Dec. 1935 (qualit.) state of diabetes;
April 5, 1930 48 120 50-25-45 patient an invalid.
2nd period
Dec. 23 o 31, 22-105 60 60 251025 Beginning of re-
1935 habilitation.
3rd period
Avg. 110 7, 2-27 19 53 20-5-25-3 Rehabilitated to
1936 mild state of dia-
betes; patient re-
Sept. 1108, sumed his normal
1937 0.5-30 25 20 8-0-12 work and way of
life,
Aug. 110 7, 5-24 14 14 8=0-§
1938 (1 week
before studies
in hospital)
Aug. 8 to 14, 318 13 14 8-0-6
1938 (Obser-
vations in
hospital) 4th period
Aug. 15- 24, 19-63 41 24 8-0-10-6 Experimental ex-~
1938 (In hos- acerbation of dia-
pital) betes by insulin-
hypoglycemia,
5th period
Nov. 14 to 20 16-26 20 16 8-0-8 Restoration to
1938 (In hos- state of 3rd per-
pital) icd, with gradual
further impro ve-
ment.
Jan. 1to 7, 0-9.6 5 16 8-0-8
1939
Jan. 8 to 14, 0-8 3.4 16 8-0-8
1939
Feb. 14 to 20, 0-8 4.7 14 8-0-6
1939

* The first three figures in thls column represent the amounts of insulin injected (subcut-
aneously) before each of the three meals; the fourth figure, in the year 1936, was in-
jected at 3 A.M,; in the experimental pericd in 1938, it was injected at 11 P,M,

its appearance at increasingly frequent
I can confess

and prolonged intervals.

that I was somewhat trepidated by the
success of the experiment.
10 units of extra insulin precipitated ex-
acerbation of diabetes faster and more
violently than anticipated emd I hastened

7 ) Jm ere’’

This was,

to terminate the experiment.
of course,
second course of rehabilitation.

followed by a
This

was fully successful, so that a few months
later the patient could revert to his pre-

vious 14 units of insulin,
have completely

aglycosuric days

He began to
and
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the maximal excretion of sugar did not
exceed 8 gm. per day (see’ 'Sth period’’
in Table IV),

Clinical observations have indicated
that it does not take meorked hypoglycemic
reactions to exert diabetogenic effects,
but that mild degrees of hypoglycemia,
which are manifested but in very slight
subjective symptoms, or even cause no
noticeable symptoms at all, suffice to pre-
cipitate abnormal alimentary hyperglyce-
mia and gly cosuria. We reproduced this fact
not only on diabetic but also in healthy
persons. The experimental procedure was
very simple, it consisted essentially of
simple glucose tolerance tests.

From Cannon's work and our own studies
we have known that the blood sugar must
fall at least to 60 mg. per cent in order
to elicit a measurable increase in adrena-
lin secreHon. We have found that it re-
quires about 4 units of insulin, injected
intravenously to lower the fasting blood
sugar of a healthy man to this critical
level, Pilot experiments have shown,
furthermore, that the lowest blood sugar
level, produced by 4 units, cccurs about
30 minutes after the injection; and then
an upward swing takes place, indicating
the ascendency of the bleod sugar-raising
factors over insulin action.

[==3
=]

=3

BLOOD SUGAR, M6.%

TIME - HOURS
3 1

Figure Il

Glucose tolerance curves showing a
paradoxical action of insulin in a healthy
man. Curve I was obtained after the oral
administration of 100 gm. of glucose.
Curve Il is the result of a second test, in
which 4 units of insulin were injected
intravenously 45 minutes before glucose
feeding. The intervening hypoglycemic
interval caused deterioration of glucose
tolerance.

(From The Journal of Biological Chemistry
Vol, 193, No. 2, December 1951)

On the basis of these three pieces of
information, glucose tolerance tests were
performed in which the subjects ingested
100 gm. of glucose from 40 to 50 minutes
after the intravenous injection of 4 units
of insulin, Blood sugars were determmined
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Figure 111
Glucose tolerance tests in a diabetic
man showing the diabetogenic effect of
insulin hypoglycemia. In A, Curve [ is
the result of a test after the oral adminis-
tration of 100 gm. of glucose; Curve II re-
presents a test in which 7 units of insulin
were injected 75 minutes before glucose
feeding. B represenis the same experiment

in different terms (see the text).
(From The Journal of Biological Chemistry,
Vol. 193, Ne. 2, December, 1951}

at the customary intervals after gluccse
feeding, As a counterpart, each subject
underwent another tolerance test without
injection of insulin, An example of such
tests in healthy men is presented in Fiq.
2. It is obvious from the graph that insul-
lin-hypoglycemia entailed a substantial
deterioration of the subject’'s glucose
tolerance: his alimentary hyperglycemia
rose to 204 mg. per cent in the venocus
(229 in the arterial) as against a peak of
of 146 mg. per cent in the test without in-
sulin, The urine, excreted during the
second hour of the test, contained 0.5
per cent sugar. This and the hypergly-
cemic level present a clear picture of a
mild diaketic state,

The next graph, Fig. 3, shows the re-
sults of a similar experiment on a dia-
betic man, under our cbservation for 5
years. On an cppropriate diet he was con-
sistently free of glycosuria
consecutive months directly preceding
this experiment, Owing to his elevated
fasting blood sugar level, he required
more insulin than healthy men and a

for eleven

longer time interval had to be allowed
between insulin injection and glucose
feeding, On the basis of pilot tests, he

received 7 units of Insulin and tock his
100 gm. of glucose 75 minutes later., In
45 minutes after the injection the blood
sugar came down to 35 mg. per cent, and
the subject showed hypoglycemic symp-
toms: profuse sweating and tachycardia-

When he tock the glucose, 30 minutes
later, his blood sugar was B7 mg. per
cent.

In Fig. 3,A (left half of the chart),

Curve 1 represents the conventional tol-
erance while Curve 2 shows the
effect of insulin-hypoglycemia
ceded glucose feeding. It may be noted

test,

that pre-

that after insulin-hypoglycemia the ali-
mentary hyperglycemia leaped to a dis-
tinctly higher peak than in the test with-
out insulin injection, regardless of the
much lower initial bloed sugar level, This
difference can be better visualized in Fiq.
3,B (right half of the chart), where the
rise of the blood sugar above the initial
level i= presented instead of the actual
blood sugar levels.

It is evident (and could be anticipated)
that the diabetogenic effect of
hypoglycemia was far more sever in the
diabetic than in the healthy subject. In
healthy men
repaired, their glucose tolerance became
normal by the next day., Quite different
was the response of this diabetic subject:
a single experimental hyperglycemia, and
only of brief duration, caused such an up-
heaval in his regulatory system that he
excreted 39 gm. of glucose from noon (the
end of the test] till the next morning, on
the same diet en which he had been sugar-
free during the preceding eleven months.
As glycosuria persisted on the following
days, the patient received temporary treat
ment with 5 units of insulin per day one
week, and - as the glycosuria decreased -
3 units for a second week. Five weeks
passed before he had become sugar-free

insulin-

the disturbonce was rapidly

once more without insulin injections. It
is noteworthy that marked ketonuria was
an additional insulin hypogly-
it lasted two days following the

result of
cemia;
experiment,

SUMMARY
The few examples of experimental
studies I have presented here prove un-
equivocally, [ believe, - the validity of a
thesis which we originally based on clin-
ical observations. They prove that insulin,
when it is allowed to cause hypoglycemia,
can greatly increase hyperglycemia and
glycosuria, and even can cause ketosis,
This holds true not only for severe ''in-
sulin reactions’’, but also for moderate
degrees of hypoglycemias which manifest
themselves only in mild subjective symp-
toms, or even may pass unnoticed,

These are physioclogic laws which re-
lentlessly assert themselves when in-
sulin is used for the treatment of diabetes,
Until the time when it will get due con-
sideration, insulin will remain a double-
edged tool which can do as much ham as
good and, in some instances, the harm can
out-do the good,
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ABSTRACTS OF PAPERS
PRESENTED AT SCIENTIFIC
SESSION, 5TH ANNUAL MEETING

Scientific session was held in conjunc-
tion with the Division of Biological Chem-
istry, American Chemical Society

SYMPOSIUM ON EL ECTROMIGRATION
IN STABILIZED ELECTROLYTES

SEFARATION BY ELECTROMIGRA-

TION IN AGAR GELS. Quintin P,

Peniston, Focd, Chemical and Research

Laboratories, Inc., Seattle, Wash.

Various techniques have been reported
for the separation of substances carrying
an electric charge using systems of sup-
porting - electrolytes stabilized by means
of agar gels. A number of these techniques
are described with reference to their treat-
ment of factors of importance in obtaining
precision data. These factors include
measurement and control of endosmosis,
supporting electrolyte type and concentro-
tion, removal of electrolysis products, con-
trol of thermal gradients, end diffusion and
procedures for assay and characterization
of separated substances,

Some results obtained with on apparatus
and technique developed in the Department
of Chemistry end Chemical Engineering at
the University of Washington [J. Am. Chem.
Soc., 23, 994 (195[)] show possibilities of
a technique with an ultraviolet aksorption
for assay of separated products.
This procedure has been applied tosepara-
tion of orgonic materials,
molecular weight lignin sulfonates, mix-

method
such as low

tures of phenolic substonces obtained by
oxidative degrodation of lignin, ontibiotics,
mixtures of organic acids, and a study of
the kinetics of the primary reactions in-
volved in a phenol-formaldehyde conden=-
sation process.
agar gel electromigration analysis are in-
dicated. .

Other possibilities for

SOME CLINICAL CHEMICAL AFPLI-
CATIONS OF ELECTROMIGRATION IN
PAFPER. John G. Reinhold and C.A.J.
von Frijtag Drabbe, Pepper Laboratory
of Clinical Medicine ond Harrison De-
partment of Surgical Research, Hospital
of the University
Philadelphia, Pa.
Electrophoretic

of Pennsylvania,

separations of serum °
proteins of healthy individuals ond of po-
tients suffering from various diseases were
made on paper at pH 8.6, using the appara-
tus of Grassman and Hannig, The proteins
were stained with amidoblack 10 B ond
evaluated quantitatively on the paper strip
by meens of a densitometer, Findings for
healthy males and females differed from
those obtained by the moving boundeary
method in that beto-globulin was consis-
tently lower ond gamma-globulin higher.
Therefore, interpretation of patterns on
paper required comparison with control
values obtained by the same method.



Pathological sera showed similar pat-
terns by both methods; however, discrepan=
cies in individual fractions were observed.
Extra globulin components appeared more
frequently on paper than in moving bound-
ary patterns. Consistent results by the
paper technique were obtaned only if the
conditions were carefully controlled, Some
evidence was obtained that the results
were influenced by the technique used. An
examnple of one of the useful applications
of the paper technique, the study of the ef-
fect of surgical operations on serum pro-
teins, is described.

THE SEPARATION OF SERUM PRO-
TEINS BY ZONE ELECTROPHORESIS.
E.L. Durrum, Department of Cardiores-
piratory Diseases, Army'Medical Service
Graduate School, Walter Reed Army
Medical Center, Washington 12, D.C,
Varicus types of zone electrophoresis
which have been used in the separation of
serum proteins are considered with special
‘reference to practical application of the
techniques, -Practical as well as theoret-
ical considerations are discussed.

PAPER ELECTROPHORESIS OF THE

PITUITARY HORMONES. W.F, White

and J.W. Giffee, Jr., Fundamental Re-

search Department, The Amcur Labkora-

tories, Chicago, L.

Paper electrophoretic data are shown for
ACTH, TSH, FSH, STH prepcrations of
high physiological activity. For the highly
purified unhydrolyzed porcine ACTH,
called Corticotropin-A [J. Am, Chem. Scc.,
75, 503 (1953)], a value of approximately
8.5 is given for the isoelectric point. Pep-
sin-hydrolyzed ACTH, ond pepsin- and
acid-hydrolyzed ACTH, show iscelectric
points of 9.5 and 10.25, respectively. At
temrts to eliminate the adsorption of basic
proteins and peptides by the paper are dis-
cussed. A preliminary report is made on
the use of paper electrophoresis in the
separation and characterization of the pep~
tides produced by the enzymatic degrada-
tion of Corticotropin- A.

ZONE ELECTROPHORESIS IN A

STARCH SUPPORTING MEDIUM. Henry

G. Kunkel, The Rockefeller Institute

Hospital, New York 21, N.Y.

A survey of a large number of supperting
media has indicated that, for the separation
of serum proteins by procedures of zone
electrophoresis for preparative purposes,
potato starch possesses a number of advan-
tages. No adsorption of these proteins
could be detected and they shifted with the
liquid volume without trailing. The starch
medium was relatively easy to hondle and
homogeneous packing could readily be
achieved either in the form of a block or in
a column, By the starch block procedure
as much as 5 ml. of human serum could be
separated into the five main components
observed with the classical Tiselius pro-
cedure and the fractions isclated. Nitrogen
analyses have indicated up to 97% re-
covery by displacement filtration of the

starch segments in short ground-glass fil-
ter columns. Certain peptides, particulerly
the basic type, showed reversible adsorp-
tion to the starch in aguecus buffers, and
other supporting media such as glass
beads ond purified cellulose proved more
suitable for preparation experiments in the
Hock form. A column procedurs with col-
lection of fractions in a mechanical frac-
tion collector after electrophoretic separa-
tion proved useful for a few specific pur
poses, but theoretical as well as experi-
mental disadvemtages over the block pro-
cedure were apparent.

STUDIES ©OF PHOSPHORUS COM-
POUNDS AND OF BONE BY NEUTRON
ACTIVATION PLUS ELECTRICAL MI-
GRATION. T.R. Sato, W.P. Norris, and
H.H. Strain, Divisiens of Biological and
Medical Research, end Chemistry, Ar
gonne National [L.aboratory, Lemont, 111,
We have utilized neutron activation and
electrical migration in moist paper to in-
vestigate the phosphorus compounds in
bone. Separate samples of dried powdered
rabbit bone, of bone treated with ethylene-
diamine, and of incinerated rabbit kone, as
well as small specimens of NnHzPOq,

NuHZPO‘!-HZO, NGH2P02-H20, Na P _O

4-gsap
HSPOS, red P, {NuPOs}s, (NuPOs}q,
Na P WBF
a 3010 11, I~lc|2!-121—"205 SI120,
NaszF’zOs, and apatite were exposed to

thermal neutrons for 4 and 6 weeks. These
irradiated phosphortis materials were dis-
solved and submitted to electromigration
in moist paper. An autograph prepared from
this paper revealed a series of radiocactive
zones., As a control, a portion of each
nonirradiated phosphorus compound was
dissolved and also submitted to electrical
migration. The paper was then dried,
wrapped with aluminum foil, and irradiated
with neutrons. A radioqutograph of the ir-
radiated paper revealed all the activity of
each preparation in a single zone; hence
each nonirradiated specimen contained a
single chemical species. This principal
zone, obtained by migration before irradia-
tion, was usually the same as that of the
major zone obtained by migration after ir-
radiatieon of the preparation. These re-
sults indicate that the minor radicactive
constituents were formed by the neutron
disruption of the phosphorus-containing
groups and, therefore, were not normal con-
stituents of the substances submitted to
the neutron irradiation.

The ionic species formed by the neutron
irradiation of the phosphorus compounds
with quthentic, nonirradiated phosphorus
compounds by simultanecus, electrical mi-
gration in the same sheet of paper. One of
the irradiation products is hypophospherous
acid (hypophosphites). This identification
supports chemical investigations of the
nature of the neutron phosphate reaction
recently carried out in several other labora-
tories.

Various phosphorus

ey

compounds have

been examined in paper moistened with
different acidic ond basic solutions. The
sequences and the separahbility of the
zones varied with the electrolytic soclution
and with the treatment of the paper. The
separation, the identification, and the iso-
lation of some specdies were accomplished
much more easily under scme conditions
than under others., An interesting example
is the strong absomtion of orthophosphate
ions by untreated paper in the presence of
anmonia and the weak absorption of meta-
phosphate, of hypophosphorous acid, and
of phosphorous acid. This selective sorp-
tion of the phosphate does not occur in
paper previously washed with acid and
ammoni a.

RE-EVALUATION OF IONTOFHORESIS

IN THE FIELD OF MEDRICINE. Y.T.

Cester and Edward P. O'Malley, Loyola

University Graduate School oand Stritch

School of Medicine, Department of Phar-

macology, Chicago 12, 111,

Many reperts have appeared in the litere
ture concerning the value of iontophoresis
in treatment of various clinical disorders.
It is our purpose to evaluate seme of these
uses cn a rational basis in light of our
findings on the effects produced by ionto-
phoresis in experimental animals.

Qur studies made use ofmale and female
albino rats of the Sprague-Dawley strain.
The iontophoresis apparatus consisted of
a censtemt current generator as the current
The current strength of 5 milliam-
peres was applied for 1 hour in all cases.

The following observations were noted
in our experiments, when the appropriate
polarity was used:

1. Methylene blue dye was present in the
urine of the rat after appropriate ionto-
phoresis with this dye.

2. Characteristic general pharmacody-
namic responses were cbserved after
iontophoresis with all four of the or-
ganic drugs which were used —strych-
nine, nicotine, pilcrotoxin, and d-
tubocurarine.

sCcurce.

3. The presence of p32 1131, th24,

Cad °, and labeled diiodofluorescein

was demonstrated in various tissues
of the rat following lontophoresis.

We believe that the combination of intro-
duction into the tissues by electrical cur
rent followed by dissemination by way of
the circulation will explain the results oh-
tained.

DETERMINATION OF ELECTROME

GRATION MOBILITY IN PAPER-STA-

BILIZED ELECTROLY TES. Edward P.

Marbach, Hugh J. McDonald, and Robert

H. Spitzer, Department of Biochemistry,

Graduate School and Stritch School of

Medicine, Loyola University, Chicago,

I11.

The various factors which influence the
electromigration mobility in paper-stahil-
ized electrolytes are considered. These
include the effect, on the mobility of a
migrant, of such factors as time, potential
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gradient, pH and ionic strength of the buf-
fer used to saturate the paper, temperature,
method of supporting emd wetting the
paper, technique of applying the migrant
including the point of application, the dry-
ing of the lonogram, possible adsorption of
the migrant on the paper, and the role
played by the molecular volume of the mi-
grant. Other factors include the necessity
for the separation of electrcde products
from the paper strip and capillary siphon-
ing of liquid through the paper. The vari-
ous ways suggested for controlling the
equilibrium conditions surrounding the
paper include such techniques as support-
ing the paper in a water-saturated helium
atmosphere, the use of glass plates, etc.
Alsc reviewed is the problem of electro=
osmosis, including attempts to reduce it
and to measure it. The choice of a sult=
able electrc-osmotic indicator for a par-
ticular migrant is coneidered. It is shown
that the distance traversed by a given in-
dicator is related to its molecular volume
and to the character of the particular
paper used.

Various methods of converting mobility
values obtained in paper-stabilized elec-
trolytes to those obtained in nonstabilized
electroclytes are considered. The deter-
mination of the decrease of thermodynamic
activity of the migrant as a function of the
welght ratio of "paper to buffer'’ is shown
to yield a conversion factor which is theo-
retically sound.

SEPARATION OF INORGANIC IONS

BY: ELECTROCHROMATOGRAPHY.

Harold H. Strain and T.H. Sato, Argonne

National Labeoratory, Lemont, I11.

Differential electrical migration in
moist, porous media is a convenient, eco-
nomical, end widely applicable technique
for the resclution of mixtures of inorganic
This technique facilitates
the separation of charged from uncharged
particles, the complete or absolute separa-
tion of positively charged particles from
negatively charged particles, and the reso-
lution of mixtures of various cations and
of various anions. Mixtures separated are
alkali and alkaline earth elements, the
copper cmd tin groups, radium and its
radioactive decomposition products, mono-
valent cations from all polyvalent cations,
and alkali metal cations from the ions of
virtually dll other metals, some rare earths,
and many heavy metals. The migration
apparatus is usudlly a moist column or
moist paper as strips, sheets,or pads with
the ends attached to the electrodes or
placed in the electroly ic solution bathing
the electrodes.

Migrations may be unidirectional only or
unidirectional followed by tremsverse mi-
gration in onother solufion. Flow of the
solution transverse to the electrical migra-
tion provides batch separations and con-
tinuous separations. The separation and
the sequences of the zones depend upon

substances.

the concentration and composition of the
mixture, the mobility and sorbability of
the lons, and the electroly tic solution. Feor
sultable electrical conductivity, the con-
centration of the electrolytic solution
should be about 1 M for very weak elec-
trolytes (ammonia), about 0.1 M for weak
electrolytes (lactic acid), end about 0,01 M
for strong electrolytes (nitric aeld). For
efficient separations end for the formation
of uniform zones, the initial zone of the
mixture should be small, and its concen-
tration less thon that of the electmlytic
solution, conditions that limit the detec-
tion of the minor constituents.

ELECTRO-0OSMOSIS IN ELECTRO-

CHROMATOGRAPHY IN PAPER. Scott

E. Wood and John L. Engelke, Argonne

National Laboratory, Lemont, Ill.

The osmeotic flow of the supporting elec=-
trolytic selution in paper as observed in
electrochromatography has been studied
experimentally ond is discussed from a
phenomenoclogical viewpoint, This flow
has been determined by measuring the
movements of nonabsorbed, uncharged ‘'in-
dicator’! substances added as spots on the
paper. The supporting electrolyte was
lactic acid.

Two types of apparatus were used, one
in which both the electrodes and the ends
of the paper dipped intc reservoirs and the
other in which the electrodes were fixed
on the paper. In the first case the move-
ment of the spots is of the order of 0.5 cm.
per hour for an average potential gradient
of 5volts per cm. The movement increases
with a decrease in the concentration of
the lactic acid and appears to increase
slightly with the pressure on the paper.
This movement is opposed only by a hy-
drostatic pressure due to a difference in
the levels of the solutions in two reser-
volrs., The movement in the second case
is small., A steady state is obtalned in
time, after which no osmotic flow occurs.
The extent of the movementincreases with
the wetness of the paper and with a de-
crease in the concentration of the lactic
acid soluton. The osmotic flow in this
case is opposed by forces created by an
unequal distribution of solution in the
paper.

MOLECULAR WEIGHT DETERMINA-

TIONS FROM ELECTROACCELERA=-

TION' IN PAPER-STABILIZED ELEC-

TROLYTES. Matthew C, Urbin and

Hugh J. McDonald, Department of Bio-

chemistry, Graduate School and Stritch

School of Medicine, Loyola University,

Chicago, IlL.

From a consideration of Newton's
second law of motlon — namely, F = ma —
it follows that for a glven actuating force,
F, the mass, m, of a moving particle could
be computed if the acceleration, a, of the
particle is experimentally determined. It
was realized very early that a particle un-
dergoing electromigration in a uniform
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electrical field would quickly reach a ter-
minal velocity and that under these cir-
cumstances the mass could not be deter-
mined without introducing a second force,
such as a magnetic field. However, if a
particle were moving in a constantly de=-
creasing or increasing electric field, con=
ditions would be such that Newton'’s
seccnd law of motion could be utilized.

A technique was developed in which
simultanecus crossed currents were used.
Two glass plates (20 x 20 cm.) are fitted
about the edges with a rubber gasket, and
brought together so as to form an enclo-
sure., Within the enclosure is suspended a
sheet of filter paper (E ond D, No. 613,
20 x 20 cm.) which has been immersed in
a suitable buffer and allowed to drain on
an absorbent paper. On each of the four
sides of the glass there is placed a buffer
vessel which is connected to the filter
paper sheet by means of filter paper tabs
(2.5 x 7.5 cm.) which overlap the square
sheets by about 1.5 cm. The four vessels
are then connected to electrode vessels
by means of agar salt bridges. An equal
potential is imposed in both directions at
90° to each other, so that migrants move
at a 45° angle in a constantly decreasing
electric field.

A serles of 12 amino acids end 5 dini=
trophenyl derivatives was studied by op-
plying a micro quantity of a buffered solu-
tion of the migrant by means of a micro-
pipet at the center of the square of paper.
It was noticed that for the materials in-
vestigated the deceleration was constant,
as might have been expected from the
nature of the electric field. Therefore, it
would be expected that when the reciprocal
of the movement of the amino acids or
their derivatives were plotted against their
respective molecular weights alinear rela=
tionship would be obtained. The experi=
mental data was found to conform to this
hypcthesis, when the crossed currents
were used, but not when a unidirectonal
electric field was employed.

CLINICAL CHEMISTRY

THE BRONSTED THEORY APPLIED

TO ACID-BASE BALANCE AND RES-

PIRATION. Arthur W, Devor, Depart-

ment of Physiological Chemistry, The

Ohio State University Medical College,

Columbus, Chic.

The Bronsted theory indicates a direct
correlation between pH and acid-base
balence. It shows an equilibrium existing
between the acids, bases, oand hydrogen
ions. For example:

Acld 2 base + proton (H+ion}
H-HCO'a = I-IC’D:3 + H+

The '"alkdline tide'’ is coused by an in-
crease in HCO; base concentration.

Diarrhea sometimes results in on acidosis



because of loss of HCO;. Organic acids

which enter the Krebs cycles do not nor-
mally glve an acid reaction in the animal
body, while sodium sdlts of these acids
glve on alkaline reaction becouse the
anion of the salt accepts a hydrogen ion
from HHCC).3 and enters the Krebs cycle

cycle resulting in on increase in HCOS
concentration.

The idea of the proteins acting as buf-
fers fits into the picture because they are

proton {H*} donors and acceptors thus pre-
venting much change in pH. The strongly
basic nitrogen of amino acids is readily.
converted into the nearly neutral amide,
urea, The normal kidney con produce am-
monia, which accepts hydrogen ions from
acids that would otherwise use up the
HCO s

During respiration the oxygen in the
lungs enters the red blood cells and com=
bines with the hemoglohin. The oxyhemo-
globin produced, belng a stronger acid,
fumishes hydrogen ions to Hoo;, yielding

HHCOS, which in tumn releases carbon

dioxide, The Hf_':O’3 shifts info the cells

and the Cl7shifts into the plasma. As the
blood passes through the tissues, the re-
verse process takes place because hemo-
glohin is a stronger base thoan oxyhemo-
globin and the I—I-HCO3 formed, furnishes

hydrogen ions for the stronger base.

In every case where we find a basic
anien, there is a cation which is commonly
called the base.

The Bronsted concept is an advance-
ment in chemistry which offers a clear and
conclse explanation of acid-base balance
and respiration.

MATHEMATICAL. THECRY OF PERI-

ODIC RELAPSING CATATCONIA, Lewls

Danziger, Milwaukee Sanitarium, Weou-

watesa, Wis., and George L. Elmergreen,

University of Wisconsin, Milwaukee, Wis.

Periodic relapsing catatonia is atype of
mental disorder marked by fairly regular
variations in the patient's condition, and
by variations in the thyroid function. These
cyclic changes persist, usually until death,
unless the patient is given appropriate
amounts of thyroid extract or thyroxin; and
they return if the dally intoke of thyroid
falls below a level which is critical for the
patient.

The following equations are presented to
describe the interaction of the thyroid and
pituitary glands, and to explain some of the
phenomena of the disorder:

dé Klmﬂ
—— =L o7 (1)
dT l+mm
d K.n#

= ——L— - T (2)
dr 1+né

20 2 K 2 0

where 8 is the total level of thyroid hor-
mone in the System at any time, t

K is the constant level of thyroid in the
system malntained by daily addition
by a physician

7 is the level of thyrotropin in the sys-
tem at any time, t

c is the rate of production of thyrotropin
in the absence of thyroid inhibition

b end g are loss constants
kl and lr.2 are constants of proportionality

m and n are the constants of the Lang-
muir adsorption isotherm equations.

Topological study of the equations by
the method of isoclines in the &= plane,
shows a mechanism in which either stabil-
ity or periodic fluctuations may occur, de-
pending on the amount of exogencus thy=
roid present. The theory is consistent
with what is now known of the course and
proper treatment of perlodic relapsing cata-
tonia.

INFLUENCE OF PARENTERAL INJEC-
TIONS CF HIGH MOLECULAR POLY-
VINYLPYRROLIDONE ON SURVIVAL
OF HRATS RECEIVING A LETHAL
DOSE OF X-RAYS. G. Podio and B.
Rovatti, Department of Clinical Pathol-
ogy, University of Pavia, Pavia, Italy.
Experiments previously reported showed
that parenteral injections of several sub-
stances able to block the reticuloendo-
thelial tissue, such as acacla gum, metal-
lic ions, and some aniline dyes, increase
the sensitiveness to x-ray treatment. In
three groups of 25young rats of about 150-
gram body weight, was injected subcutane-
ously 3.5 grams per kg. of a 3.5% isotonic
and isosmotic solution of high molecular
polyvinylpyrrolidone (molecular weight over
50,000). A fourth group of 25 rats as con-
trol was only irradiated with600 r (180 Kv.,
15 mA., distance 90 em., 50r per minute),
which gave 100% mortality in a month, The
first group was irradiated 24 hours after
injection of PVP, the second group wasjir-
radiated immediately before injection of
PVP, and the third group was injected 24
hours after the same x-ray treatment. This
single whole-body irradiation reduced the
life span of all the animals of each group
treated with high molecular PVP., In the
following experiments low molecular poly-
vinylpyrrolidone solutions, intravenously
injected and more rapidly excreted through
the kidney, prevented dehydration and pro-
longed the life span of the irrodiated rats.
The influence of high molecular PVP on
survival of the animals receiving a lethal
dose of x-rays con be interpreted as de-
pressing the reticuloendothelial Hssue
which is also involved indetemining the
survival of the animals after radiation in-
jury.

=73-

CHEMICAL. ANALYSES OF ONCOLYTIC

AND IMMUNIZING EXTRACTS OF RAT

S5ARCOMAS. Florence B. Selbert, Eva

Soto Figueroa, Elizabeth E. Miller, Mabel

V. Seibert, and Margaret Reed Lewis,

The Henry Phipps Institute, University

of Pennsylvenia, and The Wistar Insti-

tute of Anatomy and Biology, Philadel-
phia, Pa.

Alcoholic extracts of rat sarcomas which
were capable of cousing oncolysis of sar=
comas in inbred rats and of conferringim-
munity to further challenge by tumor trans-
plants were analyzed and compared with
extracts made in o similar monner from
normal skeletal tissue from the rats bear-
ing the tumors, from normal rats, and from
rats from which tumors had been removed
and in which immunity to further challenge
had been demonstrated. Two different
strains of rats and several of each of the
four kinds of extracts were studied.

Andlyses based on the solid content of
the extracts showed 10 to 20% ash in the
case of the tumor, and 20 to 36% in the
case of the other three extracts. There
was considerably less inorganicphosphorus
but about the same amount of orgapic phos-
phorus in the tumor extracts as in the other
extracts. There was also 3 to 5 times
more desoxyribonucleic acid, 1 to 2 timas
less ribonucleic acid, 3 to 5 times less
carbohydrate, calculated as glucose, and
about half as much lactic acid in the tumor
extracts as in all other extracts. The rlbo=
nucleic acid always was in excess of the
desoxyribonuclele acid by about 10 to 100
times. Six to 10% of the total solids was
nitrogen in all cases. A small amount of
fatty acid but no cholesterol was found.
The analyses of dll the tumor extracts
showedclose agreementand the differences
from the three sets of normal tissues,
which also agreed closely among them-
selves, appeared significant.

CHEMISTRY OF EXPERIMENTAL

CHLOROMA., Julius Schultz, Hearry Shay,

Anne Turtle, and Margot Gruenstein,

Samuel S, Fels ResearchInstitute, Temple

University School of Medicine, Philadel-

phia 40, Pa

The presence of verdoperoxidase and a
dicarboxylic porphyrin (probably protopor-
phyrin) has been indicated as contributing
to the characteristic green color and thered
fluorescence of chloroma tissue (Abstracts,
A.C.5, Meeting, September 1952, p. 46C)
As g meons towards investigating the pos-
sible metabolic relationship of these prod-
ucts, fresh tissue was homogenized in a
Potter-Elvehm tube,
speed to remove tissue debris and then at
24000 g for 1 hour., Three layers and a
green pellet formed at this speed. Each
layer was examined for verdoperoxidase
activity for proteins by filter paper electro-
phoresis ond for fluorescence compounds,
The pellet fluoresced red, while the ratic
of enzyme activity in terms of verdoperoxi-
dase was 1:1.5:4.5 from the top to bottom
layers. Electrophoresis separated fast-
moving peroxidase-active protein from the

centrifugal at low
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major portions of the proteins present in
each layer. The pellet, on electrophoresis,
also showed afast-moving red fluorescence
zone of much greater mobility of the major
portion of the proteins present. The above
findings are discussed in terms of locali-
zation of these compounds in cells of
chloroma tissue.

RAFID QUANTITATIVE FLAME SPEC-

TROFPHOTCMETRIC METHCOD FOR

URINE CALCIUM WITH A STUDY OF

NORMAL AND PATHOLOGIC VALUES.

Alfred D, Winer and Kenneth F. Ermst,

Laboratory Service, Walter Reed Army

Medical Center, Washington 12, D, C.

The application of flame spectrophotom-
etry for the guantitative determination of
calcium in blological flulds in the clinical
laboratory is becoming widespread., Serum
calecium has been previously described ond
can now be easily determined on 0.1 ml. of
untreated serum in a matter of minutes.
This paper presents a similar rapid method
for urine calcium without prior removal of
proteins or phosphates. The radiation in-
tensity of the atomic spectral line of cal=
cium ot 422.7 mu is measured on diluted
urine using an organic solvent and atom-
ized directly into the oxygen-acetylene
flame.

An intensive study of nomnal 24-hour
urine calcium has been made end reveals a
narrower range thon previously described.
Pathologic conditions in which the serum
calcium may be normal but urine caleium
markedly chonged such as renal acidosis,
Cushing's syndrome, metastatic carcinoma
to bone, etc., have been studied for pre-
sentation.

COLORIMETRIC DETERMINATION OF
CALCIUM WITH ALIZARIN AND ALI-
ZARIN SULFCNIC ACID. Semuel Natel-
son, Ralph Penniall, and Jean Secard,

Rockford Memorial Hospital, Rockford,

I11.

The complexes calcium forms with ali-
zarin (A) emd alizarin sulfonic acid (AS) at
alkaline pH were studied as a basis for
calcium estimation, With dlizarin in the
presence of strong alkali the moximum
color density of the complex is at 560 mu,
while with alizarin sulfonic acid the maxi-
mum is at 590 mu., With alizarin sulfonic
acid a reproducible curve may be obtained
for calcium in an ammonium chloride-am-
monium hydroxide buffer (pH 10.1 to 10.6)
for from 2 to 15 micrograms. The density
readings are affected by concentration of
dye end pH. Magnesium, which produces a
complex with similar absorption spectrum,
interferes.

With alizarin advantage is taken of the
fact that with alkdli the calcium complex
may be readily extracted with amyl er
butyl alcochol, leaving the magnesium com-
plex behind, With this procedure a straight
line going through the origin is obtained

from 1 to 40 micrograms. The El"’" = 1900
om

permits the estimation of as little as lpug.
with ordinary colorimeters and the estima-
tion of 0.1 microgram with microtechniques.
To an aguecus solution containing the cal-
cium is added alizarin dissclved in amyl al-
cchol, Potassium hydroxide is added to
maoke the agquecus phase 0.3N, Mild shak-
ing brings the calcium complex into the al-
cchol phase and excess alizarin into the
aquecus phase. Centrifugation clarifies
the alechel layer for reading, Stronger
alkali tends to emulsify the aquecus phase
in the alcchcl phase and is to be avoided.

MICROMETHOD FOR THE DETER-

MINATION OF CREATINE IN URINE

BY THE JAFFE REACTION. Hertha H.

Taussky, with the technical assistance

of Gloria Kurzmann, Russell Sage Insti=-

tute of Pathology, Department of Medi-
cine, Cornell University Medical College
emd The New York Hospital, New York,

N. Y.

Clark end Thompson showed the impor-
tance of pH in the quantitative conversion
of creatine to creatinine and that conver-
sion is complete at pH 2 to 2.5. Advantage
was taken of this observation in the devel-
opment of a simplified micromethod for the
determination of creatine and creatinine in
mixtures, such as urine. The method is
bosed on the conversion of creatine to
creatinine in a beiling water bath without
the addition of minercl acid, The sensi-
tivity of the method is from 10 to 120 mi-
crograms. In brief, equal amounts of di~
luted urine are pipetted directly into color-
imeter tubes for the determination of pre-
formed creatinine, and into heavy walled
centrifuge tubes for the conversion pro-
cedure in the water bath. The conversion
of creatine to creatinine is complete in
about 1.5 hours. Glucose up to 60 grams
per liter does not interfere.
substances occurring in urine have been
investigated for possible interference. A
preliminary treatment of the urine is sug-
gested to improve the specificity of Jaffe's
reaction. The final color developed in the
colorimeter tube is stable for at least 1
hour. The color is read in a Klett-Summer-
son photoelectric colorimeter with filter
54. Recovery experiments and compariscns
with Benedict’s method are in good agree-
ment

A number of

Yk PONTACYL STANDARDS FOR THE
BIURET METHOD FOR TOTAL SERUM
PROTEIN. Daniel Sanshuk and Monroe
E. Freemen, Department of Biochemistry,
Walter Reed Army Medical Center, Army
Medical Service Graduate School, Wash-
ington, D. C.

The general acceptance of the biuret
procedure for total serum protein has sug-
gested the need for a standard that is more
convenient, reproducible, and permament
than the '"nomal’’ pooled sera commonly
used, Standards prepared with a mixture of
pontacyl carmine 2B and pontacyl violet
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6R have proved satisfactory. The prepared
solution has an absorption curve similar to
that of the biuret reagent with the same
absorption peak at 540 millimicrons., Con-
centration curves prepared with above re-
agent followed Beer's law and have close
agreement with the biuret protein curve
when reod in different instruments. The
pontacyl standards are stable and per-
manent, and do away with the necessity of
determining protein concentration of pooled
sera by the laborious Kjeldahl procedure
now used,

COMPOSITION OF BONE AND TEETH.

RELATION TO BLOOD AND DIET.

Albert Homok and Albert Edward Sobel,

Department of Biochemistry, The Jewish

Hespital of Brooklyn, Brooklyn, N. Y.

An extended study repeated independ-
ently four times in 4 years was made to
correlate the composition of diet, bloed,
tooth, and bone. Cotton rats, 16 to 18
days of age, were placed on a high cal-
cium — low phosphorus and low calecium —
high phosphorus diet for 28 days. The car
bonate-phosphate ratio of the enamel and
dentine of the molars and incisors ond that
of bone were much higher on the high-cal-
cium diet than on the high-phosphorus diet.
These changes in the carbonate to phos-
phate ratios of teeth and bones were re-
lated to changes in the carbonate to phos-
phate ratios of the Hood serum.

Additional animals were placed on a
caries=procducing diet containing the same
concentrations of calcium end phosphorus
as in the preliminary diets ond in addition
containing added supplies of vitamins A
and D. The carbonate — phosphate ratios
of the bones were still higher in the high-
calcium diet, but the differences between
the ratios for the two diets were not as
large as previously.

In comparing the results to those ob-
tained for albino rats of the Wistar strain,
the carbonate content of the bone of our
strain of cotton rats is apparently less
than that of the white rat. The bearing of
these findings on caries susceptibility is
discussed.

COMPOSITION OF BONES AND TEETH.

RELATION TO CARIES SUSCEPTIEBEIL-

ITY. Albert E, Sobel, Albert Hanok, and

Janes H. Shaw, Department of Biochem-

istry, Jewish Hospital of Broocklyn,

Brocklyn, N. Y., end Harvard School of

Dental Medicine, Bosgton, Mass.

Studies in the cotton rat were undertaken
to test the hypothesis that composition of
teeth is related to caries susceptibility.
The particular hypothesis was that high-
carbonate teeth are more caries-suscept-
ible thon low-carbonate teeth, Cerbonate
can be preferentidlly dissclved from the
calcium phosphate-apatite mineral in the
tooth emd in addition carbonate increases
the solubility of calcium phosphate,

High-carbonate teeth were produced by
placing 16« to 18-day-old cotton rats on a
high calcium (1.2%) — low phosphorus



(0.12%) diet for 28 days and low=-carbonate
teeth were produced on a low caleium
(0.11%) — high phosphorus (0.87%) diet for
a similar pericd. For the next 16 weeks
the cnimals were fed caries-preducing
diets containing the same concentrations
of calcium and phosphorus as before.

The average number of carious lesions
for the high-carbonate group (61 rats) was
11 per rat and for the low-carbonate group
(41 rats) it was 5.3 per rat. The average
geverity of carious lesions for the high-
carbonate group was 25.2 per rat and 13.1
per rat for the low-carbonate group.

These results are in harmony with the
above hypothesis.

HYPOXIA AND VITAMINS. A PRE-

LIMINARY STUDY WITH PANTOTHENIC

ACID BY TITLE. L. P. Munan and E.

Munan, Department of Physiology, School

of Medicine, The George Washington

University, Washington, D. C.

The ability of the albino rat to survive
hypoxia was measured in saline end in cal-
clum-panthotenate-saline  treated adult
males of the Osborne-Mendel strain, Each
animal was injected intraperitoneadlly
either with 1 ml. of physiological saline

or with an equal volume of a 1% solution
of calcium pantothenate in saline at inter-
vals of 1, 2, or 4 hours prior to induction
of hypoxia. Each test and each contrel rat
of similar body weight were enclosed in a
bell jar, into the ambient air of which ni-
trogen gas was then introduced. Survival
time in seconds was measured with a stop-
watch, cessation of breathing movements
serving as the index. The data as summar-
ized in the table indicate that calcium
panthotenate was without significent ef-
fect in modifying meortality following

hypoxia,

Survival Time,

Weight, Grams Minutes
Group N (Mean & Range) (meaon % 85.D.)
Test 25 250 (175-312) 27.8 £ 15.8
Control 25 250 (180-312) 20.2 £ 15.7

THE ANALYSIS OF BARBITURATES
IN BIOLOGICAL MATERIALS AND
THE CLINICAL AND TOXICOLOGICAL
INTERPRETATION OF BARBITURATE
DETERMINATIONS.

Discussion by Dr. Leo R. Goldbaum of
the Walter Reed Army Medical Center
at the May 14th meeting of the Wash-
ington-Baltimore-Richmond section.

Dr. Goldbaum reviewed and discussed
the various extraction and purification pro=-
cedures, chemical and physical tests used
in the identification and determination of
barbiturates, The ultraviolet spectrophoto-
metric procedure for the differentiation and
quantitative determination of barbiturates
from biological materials was presented
alongwith the results ofdistribution studies
in animal. The importance of blood level
studies in barbiturate intoxication was
pointed out.

THE CHEMICAL DETECTION OF BARBITURATES AND
PHYSIOLOGICAL ANTAGONISTS TO BARBITURATES

by Theodore Koppanyi, Georgetown University Medical School

The diagnosis of acute barbiturate
polsoning is very important for subsequent
therapeutic procedures. In severe acute
barbiturate peoiscnings the most effective
treatment still consists of the intravenous
administration of central analeptics, such
as_pentylene tetrazol or picrotoxin, These
drugs mclypmduc:e severe poisconing or ac-
tually aggravate the patient’s condition to
the point of fatal outcome, if the cause of
the coma is not acute barkiturate poison-
ing but acute opiate poisoning or coma or
unconsciousness due to any cause other
than overdosage with aliphatic narcotics.
Since, of the aliphatic narcotics, barbitu=~
rates are the only enes in general use, the
chemical detection of barbiturates is
necessary before effective treatment is
instituted.

The Koppanyi test, or its \Earioua modi-
fications, will give you a simple and
rapid answer to the presence or absence
of barbiturates in the bloed or urine. The
simplest, and probably the most sensitive,
of the Koppanyi tests is the lithium-micro
test, which may be described as follows:

Reagents: 0.2% cobaltous acetate dis-
solved in* absolute methyl alcohol;
0.2% lithium hydroxide dissolved in ab-
solute methyl alcohol.

Procedure:  Acidulated urine, blood, or
gastric contents are shaken for 5 min-
utes in a separatory funnel with 10 vol-
umes of chloroform, and filtered. Six
ce. of the chloroform extract are divided
in three equal parts A, B, and C. The
cobaltous acetate reagent is added to
each of the three test tubes: 0.05 cc. to
A, 0.1 ce. to B, and 0.15 cc. to C. The
tubes are shaken and the colors noted
against a plain white background. The
tubes should be observed for one minute
before a final reading is made.

The physiclogical entagonists to bar-
biturates do not form a chemicadlly innocu-
ous compound in vivo, nor do they speed
up the metabolism or elimination of bar
biturates. They act as stimulants on the
same nerve centers where barbiturates act
as depressors, Very likely enzyme sys-
involved in this antagonism
which may very well turn out to be compe-
tition for the same enzyme centers. The
physiclogical antagonists have two impor-
tant effects in barbiturate poisconing; 1. If
the poisoning is not severe they can actu-
ally produce an awdkening effect, after
which the enimals or human patients may
not relapse. 2. In more severe cases these
drugs do not produce en awakening but
upon oft repeated administration they pro-
duce a life-saving effect. In the latter
case the administration of the drug must
be maintained until the return of reflex
activity or consciousness.

These physiological antagonists can
also be employed in the prevention of bar-
biturate poisoning. When dogs are given
orally full anesthetic doses of combina-
tions of pentylene tetrazol and barbiturates
or picrotoxin and barbiturates they do not
become anesthetized but may only show
somnolence ond ataxia, When supraanes-
thetic or fatal doses of barbiturates are
administered in conjunction with pentylene
tetrazol or picretoxin, prolongation of life,
and in a number of cases life-saving ef-
fects, can be clearly demonstrated. Com-
binations of pentylene-tetrazal and three
different barbiturates are now actually on
the market and only time will tell whether
the general use of such combinations will
result in a significent lowering of the in-
cidents end/or mortality rate of barbiturate
poisoning,

Abstract of lecture delivered before
Washington-Baltimore-Richmond  Section,
May 14, 1953.

tems are

Colors appearing in the different tubes with different concentrations of harbital

0.1 ce. of
each reagent

0.15 ce. of
each reagent

Cone. of Barbital. 0.05 cc. of
mg. per cc. each reagent
0.02 positive
0.03 positive
0.04 positive
0.05 positive
0.06 positive

negative negative
positive, fading fades
in 30 seconds immediately

positive fades in 30
seconds

positive fades in about
2 minutes

positive permmanent for

more than 2
minutes

If a permanent blue (coler persisting more then 2 minutes) is secured in Tube C,
and the other tubes have also shown blue, the concentration is above the range of

the test.

The chloroform extract should then be diluted and the test repeated. If

no color is secured with the original extract, a convenient amount should be evapor-
ated to dryness in an evaporating dish on a water-bath and the residue dissolved

with chleroform.
-75-

The test isrepeated with this concentrated solution.



TURBIDIMETRIC METHODS"

by

H. 0. Carne
Biochemist, Yeterans Administration Hospital, Long Beach, California

A number of routine procedures performed
in the clinical laboratory depend upon the
flocculation of proteins by various methods
and the determination by various instru-
ments of the degree of turbidity produced.
Although simple to perform, such tests are
subject to large errors unless the variables
are recognized and controlled.

Two general types of instruments are em-+
played for the estimation of turbidity. One
is based upon the fact that particles in
suspension act to scatter incident light
in a random manner which is measured
(Nephelometry), and the second is based
upon the usual light absorption principles.

In nephelometric instruments the photo-
cell is usually at right angles to the in-
cident light source so that only the
scattered light reaches it, Unfortunately,
in this type of instrument, the scattered
light is not in direct proportion to par-
ticle conceniration alone; perticle size
and the wavelength of the incident light
affect the results obtained,

When the particle size is less than the
wavelength of light, the scattering effect
increases as the particle size decreases
untll @ maximum is attained at a size of
0.1 - 0.2 microns. If the particles are
larger than 2 microns, the total Tyndall
density is related to the total particle sur-
face area. The amount of light scattered
by suspended particles increases as the
wavelength of the incident light decreases.
The relative effects of particle size and
wavelength is given in Rayleigh's law of
scattering in which the ratio of scattered
light to incident light is directly propor
tional to the cube of the particle diameter
and inversely to the fourth power of the
wavelength, If the particle concentration
is high secondary absorption of light may
also occur due to the interference between
light waves from the same particles., As
a generalization, it may be said that the
divergence of actual from theoretic:ul \rulues

in nephelometric mec{surements is SO
Ll : '

great at incrEaééd partlcle conr:entmtl.ons
that its value lies in dilution ranges be-
yond abscrption measurements.
Theoretically, the determnination of
optical density of a suspension by a photo-
meter is subject to less errer than the
‘determination of the dispersed light. If
the turbidity is kept low and perticle size
small and relatively uniform, the extinc-
tion of the light due to both absorption
and scattering in passing through the
medium will be agpproximated by the Beer-
Lambert law. However, if particle size is
large compared to wavelength, a diver-
gence from the Beer-Lambert law occurs
even at a relatively low turbidity because
of interference between light waves
scattered fre'm the same particle. The de-
gree of such interference is a function of

perticle shope and results in an increased
transmission since less light is lost by
scattering, If the turbidity exceeds a
certain limit, an increased absorption of
light occurs due to the lengthened path
of the scattered light, and the silhouettes
of individual particles overlap, giving a
total light extinction less than expected.
Whether absorption
methods of turbidity measurements are
used, the important factors to be kept in
mind for satisfactory results are:
and uniform particle size,
tions and the proper wavelength of incident
light. From a proctical point, little can
be done as regards small and unifoerm par-
ticle size other then rigid standardization
of a procedure. The concentrations can be
kept within desired limits by proper dilu-
tion, while the wavelength may be chosen
to best suit the procedure, the blue region
providing the greatest degree of sensi-
tivity with a narrow permissible concen-
range and the reverse holding in the red
region.

rephelometric or

small
low concentra-

Of the wvarious turbidity tests carried
out in clinical labeoratories the thymol
turbidity ramks high in importance. Unfor-
tunately, however, the analytical agree-
ment between laboratories on the same
specimen is very poor. The causes of such
differences are due to methods of standard-
ization and insufficient care in reagent
preparations The original test of Maclagan
called for a dilution of serum 1:60 with a
saturated thymol solution buffered to a pH
of 7.8 with barbital, The turbidity obtained
was compared with Kingsbury standards
which were mixtures of urotropin and hy-
drazine sulfate in gelatine adjusted to give
a turbidity equivalent to 10-100 mg.% pro-
tein a@s precipitated by sulphosalicylic
acid. The matched standard divided by
four was considered the unit, Shank and
Hoagland (J. Biol. Chem. 162:133, 1048),
as a result of difficulty in attempting to
duplicate the Kingsbury standards with
various albumin solutions and sulphosa-
licylic acid, decided to use the 55504
standards of Wadsworth that were in use
for the estimation of bacterial suspensions.
Through error, their results were published
on the basis of using 0.0962 normal BaC 1y
for the preparation of the standards rather
than 0.0962 molar which agreed with the
Kingsbury standards. Although the authors
corrected the reprints they sent out,
of the laboratory manuals cary directions
for the preparation of the standards on the
basis of 0.0962 normal BuClz. Obviously,
one is twice the other.

Assuming the use of the same concen
tration of BaCl_, the BaSO  standards as
prepared in dii%erent laboratories differ.
The order in which the reagent are added,
the temperature and the momner of mixing

-76-

most

will influerce the results. In addition var
ious instruments respond quite differently
to the same variations in the degree of tur-
bidity. In an attempt to overcome such
difficulties, other standards have been
proposed such as solutions of copper sul-
fate, Evans blue dye ond suspensions of
glass, The BaB30 , standards are, however
still used by most laboratories.

The thymol reagent as onginally pre-
pared was a saturated solution of thymol
buffered to a pH of 7.8; turkidity often
developed on standing, which was usually
filtered off, or the reagent was stored in
the refrigerator to prevent the formation of
a turbidity. Obviously, such procedures
altered the concentration of thymol. De La
Heurtga and Popper (J. Lab. Clin. Med.
34: 877, 1949) showed that only moderate
changes in thymol concentration would
couse marked differences in serum tur-
bidity readings and recommended the use
of a 100 mgs.% concentration of thymol
rather then simply a saturated solution,
normally 90-117 mgs.% This appears to
be a good suggestion. In addition to the
effect of the thymol concentration, the pH
of the completed reagent has a very marked
effect on the serum thymol turhidity. A
drop in the pH from 7.8 ta 7.3 results in as
much as a 500% increase in units at low

levels and a 100% increase at elevated

levels.

The changes in sera on standing will
alter the results of the test. Usually such
changes are of a small magnitude; a de-
crease of 0.2 - 0.3 unit for each 24 hours
of refrigeration is usually seen. However,
a change of 1-3 units may occur in either
direction. The degree of change is not re-
lated to the original level

Other frequently used turbidity proce-
dures include the zinc sulfate procedure
for gamma globulin and the estimation of
protein in spinal fluid and urine,

That the zinc sulfate turbidity test is a
determination of gamma globulin concentra-
tion alone is very doubtful, Although the
correlatien with electrophoretic pattems at
low concentrations is fair, no cormelation
exists at elevated levels, Since the same
BaS0, suspensions used in the thymol tur-
bidity procedure are employed as standards
in this test, the same errors as previocusly
noted may occur.

The turbidimetric determination of pro-
tein in spinal fluid and urine by floccula-
ting with sulphosalicylic acid suffers
primarily from the fact that different de-
grees of turbidity are obtained with albumin
and globulin and hence the total protein
value will vary with the albumin-globulin
ratio. Ten per cent trichloracetic acid has
been reported to be a more satisfactory
precipitant in that the turbidity is not in-
fluenced by alterations in the protein frac-
tions. (Bossak, Rosenberg, J. Ven. Dis,
30:100, 1949)

* Review of lecture presented before the
Southern California Section of the AACC,

February 3, 1953, at the Hollywood Pres-

byterian Hospital, Los Angeles, Calif.
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CECILIA RIEGEL, C. YON FRIJTAG DRABBE, HARRY G. ANRODE

EFFECT OF FLASMA IN TOXEMIA OF

PREGNANCY ON VOLUME OF NOR-

MAL ERYTHROCYTES. Y.M.Bromberg

end 5.7, Rosenberg (Haodassah Univ,

Hosp., Jerusalem, Israel).

The plasma of patients suffering from
toxemia of pregnancy, incubated with red
blood cells of nommal patients, causes an
increase in mean corpuscular volume of
the cells; plasma from normal or hedlthy
pregnant women has no effect. C.R.

MEASUREMENT OF AL.BUMINURIA. A

comparison of P-naphthalene sulfonie

acld and sulfosalicylic acid as precipi-
tating reagents and the influence ofpoly-

peptides. G.V. Kropp and R W, McKee (N,

Eng. Deaconess Hosp.,, Boston, Mass.).

Am. 1. Clin, Path. 23, 403-10, 1953.

A comparison of protein content of urine
as determined by the Kingsbury-Clark sul-
fosalicylic acid procedure (1), by pptn.
with B-naphthalene sulfonic acid (2), and
by Kjeldahl analyses after dialysis (3)
showed that (2) gave values closer to (3)
than (1) did, when the methods were tested
either on known omts. of protein added to
urlne, or on pathologic urines. Method (1)
was found to give a stronger test with
protecse-peptone sclutions then method (2)
and the authors attribute the high results
with (1) to pptn. of polypeptides materials
which are not pptd. in method (2). C.R.

STABILITY OF ACID PHOSFHATASE
IN FROZEN SERUM. M.M. Davison,
(Boston Univ. Sch. Med., Masa.). Am. J.
Clin, Path, 23, 411, 1953,

The stability of acid phosphatase as
deterd, by the Guitman method is unaffected
by freezing and thawing over a perlod of
112 days. C.R.

CHEMISTRY AND FUNCTION OF CO-
ENZYME A. F. Lipmamn (Mass. Gen.
Hosp., Boston), Bacteriol, Revs, 17,
1-16, 1953.

A review with 76 references.

PAPER ELECTROPHCRESIS OF PRO-

TEINS IN CLINICAL DIAGNOSIS., J.

Stemberg (Univ, Montreal), Can. Med.

Assoc., J. 68, 284-5, 1953.

The app. used in Z-dimensional paper
electrophoresis is described,

DETERMINATION OF CARBON MON-

OMIDE IN BLOOD. P. Seifert and L.

Schmieder (Univ. Heidelberg, Ger).

Deut. Z. ges. gerichtl. Med. 41, 43540,

1952,

The Gettler emd Freimuth method spot
1:'&:1(:12 reduction methed for the determina-

tion of CO-Hemoglobin is a simple, rapid
method that can be used by clinical labora=
tories,

EFFECT OF EMOTIONAL STRESS ON

THE BLOOD PYRUVIC ACID LEVEL.

S. Gitelson and P. Tiberin (Rothschild

Hadassah Univ. Hoep., Jerusalem.).

Acta Endocrinal. 112, 345-50, 1952,

Blood pyruvic acid levels rise as a re-
sult of emotional stress,

REGRANULATION OF BETA CELLS
OF ISLETS OF LANGERHANS FOL-
LOWING INSULIMN AND STARVATION.
S.T. Nerenberg (Univ. of Minnesotaq,
Minn.,) Am. J. Clin, Path. 23, 340-42,
1953.

The beta cells of the islets of Langer

hans in rat pancreas which have disap-
17-KETOSTEROIDS AND 11-HYDROXY=- peared as a result of insulin therapy, reap-
CORTICOIDS. Metabolism, physiology, pear on the 6th to 10th day after discon-
ond clinical significance. M. Ravera tinuance of the insulin. In starved animals
(Univ. Genoa, Italy). Inform. med. the granules reappear on the 3rd to 8thday
(Genoa) Sez. clin, sci. 6, 337-56, 1952, after feeding is resumed. If extra carbohy-
A crit. review with nearly 250 references. drate is given the granules reappear ecr-

lier. The reappearance of the granules
CONCENTRATION OF CEREBRO- occurs even after prolonged insulin treat-
SPINAL FLUID IN PREPARATION FOR ment (3 months). C.R.

PAPER ELECTROPHORESIS. A sim-
ple and mild procedure. H.J. Mies (All-
gem. Krankenhaus, Altong, Ger.). Klin.
Wochschr, 31, 15961, 1953,

DETERMINATION OF PROTEIN~-BOUND
IODINE IN PLASMA OR SERUM. A
simple and rapid method. L.W, O'Neal

EXCRETICN AND DISTRIEBUTION OF
POLYVINYL PYRROLIDONE IN MAN.
As determined by use of radiocarbon as
a tracer, R.K. Loeffler and J. Scudder
(Columbia Univ., New York) Am. I.
Clin, Path, 23, 311-21, 1953.

Polyvinyl pyrrolidone was administered

and E.S. Simms. (Washington Univ. Sch.  to four patients using Carbon l4-labeled
Med., St. Louis, Mo.). Am. J. Clin. Path, PVP-macrose as a tracer, Approx. 1/3 of
23, 493-505, 1953, the activity appeared in the urine in six
Proteins are pptd. with 15% trichloracetic  hrs. and 2/3 was excreted in 24 hrs.
acid, washed, and digested with chloric = Feces contd. small amts. of radicactivity.
acld plus chromic acid. The digest is At qutopsy the radioactivity was distrib-
evapd, almost to dryness, taken up in water uted throughout all tissues studied, the
and an aliquot added to ceric culfate- greatest concn. belng found in kidneys,
arsenious acid reagent. The loss of color lungs, liver, spleen and lymph nodes, C.R.

due to reduction of cerlc sulfate by lodide
is measured spectrophotometrically, Op-
timal conditions of acidity, temp., and
concr, o©of reacting substances for the
colorimetric step are described, Normal
range 4.0—7.3 per 100 ml. S5.D. of dupli-

THE DETERMINATION OF SERUM AL-
KALINE PHOSPHATASE ACTIVITY.
A. Kaplan and A, Narchara, J. Lab. Clin,
Med. 41, 819-24, 1953,

A modification of the method of Gomeord

cates 0.33 per 100 ml. C.R. to make it more suitable for use in a rou=
tine laboratory. The method may be adapt-
PROTEIN FLOCCULATION REAC- |ed to use from 0.01 to 0.50 ml. serum.

TIONS. A physicochemical approach.
Alraham Scaifer (Jewish Sanatorium and
Heosp. for Chronic Diseases, Broocklyn,
N.Y.) Am. J. Med. 13, 730-43, 1952,
A critical review with 121 references.

DETERMINATION OF ISONICOTINIC

H.A.

THE DETERMINATION OF SERUM
ACID PHOSPHATASE ACTIVITY. A,
Kaplan and A, Narghara, J. Lahb Clin.
Med. 41, 825-28, 1953.

A modification of the method of Gomori

ACID HYDRAZIDE IN URINE. Otte to make it more suitable for use in a rou-
Mevyer zu Schwabedissen (Univ. Freiburg | tine laboratory. The method may be adapt-
i, Br., Ger.). Deut. med. Wochschr. 78, | ed to use from 0.05 to 0.50 ml. serum.

104-5, 1953.

Cilute urine 1:10, To 5cc. filtrate add
S5ce. 25% HC1, reflux for 2 hrs., add carkon
and filter. Add lee. Ehrlich's reagent,
make up to Sce. and read ot 458mu against
a urine hlemk.

TETRAZOLIUM SALTS. A new tool in
General and Experimental Pathology.

H.A,

THE VARIABILITY OF THE SALTING-
OUT CURVES OF PROTEINS OF NOR=-
MAL HUMAN FLASMA AND SERUM.
E.P. Steyn-Parve and A.J. van den Hout
(Univ. Utrecht, Netherlands)., Biochem.
et Biophys. Acta 10, 320-5, 1953,

The salting-out curves of proteins of

M.M. Black, B.W. Zweifach and F.D.  normmal humen plasma are influenced by the

Speer. (Flower and Fifth Ave. Hosps.,

manner in which the blood is drawn, the

New York)., Am. J. Clin. Path. 23, 332- anticoagulant used, the presence or ab-
39, 1953, sence of fibrinogen and the non-protein
A review. 30 references. C.R. components of the plasma. H.A,

77
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SERIAL EXECUTION OF FAPER
ELECTROPHORESIS AND DIRECT
RECORDING OF CURVES WITH THE
AID OF THE ELECTROCARDIOGRAFH
FHOTOELECTRIC APPARATUS. H.
Weicher (Stadtkrankenhaus, Darmstadt,
Germ. ) Klin. Wochschr. 31, 161-4, 19853,
Description of apparatus.

A SIMPLIFIED METHOD FOR THE
DETERMINATION OF AMYLASE AC-
TIVITY IN SERUM AND URINE USING
GLYCOGEN AND THE ANTHRONE
REAGENT. H. Sobel and S. Meyers
(Los Angeles, Cal.}). J. Lab. Clin. Med.

41, 655-8, 1953.
0.20m] serum are added to 3ml glycogen
substrate (stable about 1 month) and in-
cubated for 15 minutes at 37°. The excess
glycogen is precipitated with 3ml ethanol.
2gm Fuller's earth are added, the mixture
is then shoken and centrifuged. 0.40ml of
the supernate are transferred to a colori-
meter tube, 1.60ml water and 4ml anthrone
reagent are added. After 10 minutes the
color intensity is measured with a red fil-
ter. A chart for the conversion of glycogen
anthrone units to Somogyl units is given.
H.A,

INFLUENCE OF THE ADDITION OF

HEFARIN ON THE ELECTOFHORETIC

MOBILITY OF SERUM GLOBULINS. R.

Blasius and W, Seitz (Univ. Munich, Ger.).

Klin. Wochschr. 30, 905-6, 1953.

The mobility of serum glebulins is ac-

celerated, that of albumin is not affected.

H.G.A.

THE EVALUATION OF THIOCYANATE

IN BLOOD. J. T. Dioto; Rev.fac.cien.

quim., Univ. nacl. La Plata 24, 169-75,

1952.

A semimicro modification of Barker’s
method to avold adsorption of thiocyanate
on the precipitating agent. H.G.A.

A NEW METHOD FOR DETERMINATION
OF CALCIUM AND MAGNESIUM IN
SERUM. T.(Ishif (1st Tokyo Natl.Hosp.).
Igaku to Seibutsugaku (Med. and Biocl.)
24, 9-11, 1952.

Serum is directly titrated with N-di-Na

ethylenediaminetetraacetate  using eri-

chrome Black T as indicator. Ca s may be
precipitated with ammonium oxalate and
the titration repeated to obtain concentra-

++

tion of Mg . Ca is obtained by difference.
Results agree well with those obtained by
the method of Sobel and Hanok. H.G.A.

REACTION BETWEEN CAROTENCIDS
AND COPPER. S.D. Balakhovshii, N.N.
Drozdova, and V.M. Fedorova., Dcklady
Akad. Nauk. U.S.S.R. 87, 453-5, 1952.
The oxidaticn of ascorbic acid (I) is re-
tarded if Cu and carotene are added to the
system. One mele Cu (as CuSO4} and 1 to

15 moles carotene per 10,000 moles I are
sufficient,

VARIATIONS OF SERUM COPPER IN

CANCER OF THEUTERUS. L. Rauramo

and G,H. Wallgren (Univ. Helsinki, Fin-

land). Ann, Med. Exptl. et Biol, Fenniae

30, 25966, 1952

Serum Cu levels are elevated in cases
of carcinoma of the uterus. Elevated
values are also found in cases of benign
genital neoplasms. Nomal Cu values;
120+ 15%: In patients. with carcinoma of
the uterus 178+ 6%.
the severity of the process can be drawn
from the height of the elevation.

Mo conclusions as to

ELECTROLYTE METABOLISM IN DIA-
BETIC ACIDOSIS. R.G. Sprague and

M.H. Power (Mayc Clinic, Rochester,
Minn.). J. Am. Med. Assoc. 151, 970-6,
1953.

It is desirable to accurately replace
electrolyte losses that occcur during die-
betic acidosis. The use of isotonic NaCl
to replace the Na and C1l lossoccasionally
leads to a hyperchloremia, therefore solns.
containing less Cl are desirable. The P
deficit may be of such magnitude that its
correction may be desirable. H.A.

OCCURRENCE AND SIGNIFIC ANCE OF

CITRIC ACID IN THE ANIMAL. ORGAN-

1SM. T. Thunberg (Univ. Lund, Sweden).

Fhysiol. Rew. 33, 1-12, 1953,

The EHoeod level of citric acid (I)is con
trolled by the parathyroid hormeone. The
synthesis of I from oxalacetic acid and
acetic acid is accomplished by the core
densing enzyme consisting of Lipmann's

++ ++
enzyme A and coenzyme A. Mn , Mg

and ATP are required. It is suggested that
I may function as a cement substance, and
may play a role in cell permeability and
irritability of the nervous system.

AN IMPROVED BLOOD VOLUME
METHOD (EVANS BLUE DYE) UTILIZ-
ABLE EVEN IN THE PRESENCE OF
HEMOLYSIS AND/OR LIFPEMIA. H.A.
Davis and L. Isenberg (Los Angeles,
Calif.). J. Lab. Clin. Med. 41, 789-95,
1953.

A simple method requiring the drawing
of only one 11 ml. blood specimen after
the injection of Evans Blue dye (T-1824)
is presented. Hemolysis and/or lipemia
do not interfere. Blood is drawn 10 min.
after injection of the dye. 2 plasma dilu-
tions, one with saline and cne with dilute
dye are made and read at 440, 620 and 710
mpt. Calculations are given, H.A.

DETERMINATION OF PBI BY DRY |
ASHING. H. Brown, A. M. Reingold and/

M. Samson (Samson Laboratories, Phila-
delphia, Pa.). J. Clin. Endocrinol. 13:
444-450, 1953,

A simplified procedure is presented f
the determinaticn of protein bound iodine
by dry ashing. As many as twenty speci:
mens, in duplicate, can be analyzed p
day. Mercurial therapy does not lead t
artefactual values as it does with distill,
tion methods. E.V]

TEE

CLINICAL EXAMINATION OF SERUM
PROTEINS, ELECTROPHORESIS, NON=-
SPECIFIC REACTIONS, AND SELEC-

TIVE DETERMINATIONS, R. Ardry.
Ann. Hol. clin, (Paris) 10, 575-627,
1952.

A review of various techniques used for
protein fractionation and the clinical ap-

plication of the information derived.

A SIMPLER COLORIMETRIC METHOD
FOR DETERMINING ISONICOTINIC
ACID HYDRAZIDE (INAH) IN BIOLOGI-
CAL FLUIDS. 5. Aoki, L. Tera, and K.
Mori (Matl. Hosp., Yamanaka.). Iryo 6,
No. 11, 33-5, 1952,

NORMAL LIMITS OF URINARY COPRO-

PORFHYRIN EXCRETION DETER-

MINED BY AN IMPROVED METHOD.

L. Zieve, E. Hill, S, Schwartz and C.J.

Watson (Minneapolis, Minn.). J. Lab.

Clin., Med. 41, 66 3-9, 1953, Urinary cop-

roporphyrin was determined by a recently

developed, simple and accurate method

(J. Lab. Clin, Med. 37, 843, 1951).

The average normmal values found for
males were 189159 ug per day (extremes
100-300 pgq) and females 134 +42 ug per
day (upper limit normal 275 ug). Average
values —were found to be significantly
higher in the fdll than in the spring. H.A.

CEREBROSPINAL FLUID INORGANIC

PHOSPHORUS IN NORMAL INDIVIDU-

ALS AND IN THOSE WITH VIRAL [N=

VOLVEMENT OF THE CENTRAL NER-

VOUS SYSTEM. L. Odessky, P. Rosen-

blatt, A.V. Bedo and L. Landau. (Brock-

lyn, N.Y.) J. Labk. Clin, Med. 41, 745

53, 1953.

The authors found elevated lnorganic
phosphorus values in the spinal fluids of
patients with CNS involvement., Using the
method of Fiske and SubbaHow, values of
22 patients with no CNS involvement fell
between 0.9-2.0 mg% (21 of these below
1.7 mg%, with a mean ‘of L4l mg%)
Elevated values (above 2.0 mg% ) were
found in all patients with viral involvement
of the central nervous system. H.A.

A STUDY OF THE RATE OF PROTEIN

SYNTHESIS IN HUMANS.1. Measurement

of the urea pool and urea space. A.S.

Pietro and D. Rittenberg(Department of

Biochemistry, College of Physicians and

Surgecns, Columbia University, New

York, MN.Y.). J. Biol. Chem. 201, 445-

455, 1953.

Injection of N --labeled urea and meas-
urement of its concentration in blood en-
ables calculation of the extent to which it
was diluted and in tum estimation of the
size of the urea pool. Since urea is freely
diffusible the total body water also may be
calculated. The total body water estimat-
ed in this manner agreed closely with a
figure derived by the deuterium oxide
method. CoyEDS
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SKIN PIGMENTATION IN RELATION

TO ADRENAL CORTICAL FUNCTION.

T. C. Hall, B. H, McCracken, and G. W,

Thorn (Peter Bent Brigham Hospital and

Collis P, Huntington Memorial Hospital,

Boston, Mass.). J. Clin. Endocrinel. 13:

243-257, 1953.

A method is presented for measuring
skin pigmentation by reflectance spectro-
photometry., ‘This technic was used to
study conditions affecting the color of
human skin. E.V.

ADRENAL CORTICAL SECRETIONS IN

RELATION TO THE REFRODUCTIVE

SYSTEM OF RATS. C.R. Mocre (Univ. of

Chicage, Chicage, Ill.). J. Clin. Endo=-

crinol. 13:330-368, 1953.

A comprehensive publication of the au-
thor's experimental studies concemning the
problems of hermone secretion and their
effects during embryonic development and
early post natal stages. EN,

TOTAL SERUM CRGANIC ACIDS. A
preliminary study. H. Davis, Jr., and
H.R. Jacobs. (Evanston Hosp., and
Northwestern Univ. Med. Sch., Chicago,
I1L). Am. J. Clin. Path. 23, 464-69,
1953,

A method for detem. of the concn. of
serum org. acids is given as follows:
Plasma is sepd. immediately from the
cells. Plasma may be kept in the ice box
at least one month with no change. Serum
proteins are pptd. by heating at their iso-
electric point. Phosphates and carbonates
are removed by treatment with Cu(OH]Z.

After filtration, the reaction is brought to
pH 7.5 by the addn. of 0.05N HCl. Org.
acids are then deterd. by titration to pH
3.0 with 0.05N HCI, using an electric pH
meter. HResults are expressed in ml. of
0.IN acid per 100 ml (mEa/1). Normal
range was 4-12 mEq./l. Sera from diabet-
ics under poor control showed wide varia-
tions from memn values; those of diabetics
in good control less variation; a few pa-
tlents with myccardial infraction showed
serum values higher than normal, C.R.

STRUCTURE AND SHAPE OF STEROQID
MOLECULES IN RELATION TO BIO-
LOGICAL ACTIVITY. C. W. Shoppee.
2nd Congr. intern. biochim., Chim. bic-
VIL., Symposium biochim., des stercides
{Paris) 5-12, 1952.

A review (in English). H.G.A.

THE RELATION OF WATER AND

SODIUM EXCRETION TC BLOCD PRES-

SURE IN HUMAN SUBJECTS. D. M.

Green, H. G. Wedeel, M. H, Wald and BE.

Leamed (Evanston Hosp., Evanston, Il ).

Circulation 6, 919-24, 1952.

The behavior of the human hypertensive
subject In response to salt loading is simi-
lar to that of chronically DOCA treated
animals and is not related to kidney ex-
cretory function. H.G.A.

DOES A LARGE INTAKE OF POTASSI-
UM MCDIFY THE METABOLIC EF-
FECTS OF ACTH (CORTICOTROPIN)

IN MAN? L.L. Bennett, G.W. Liddle and

R.C. Bentinck (Departments of Physiolo-

gy and Medicine and the Metabolic Unit

for Research in Arthritis and Allied Dis-
eases, University of California School of

Medicine, Berkeley and San Francisco,

Calif.). J. Clin. Endocrincl, 13:392-407,

1953,

The concurrent administration of large
doses of potassium salts and corticotropin
to arthritic patients failed to modify the
anti-theumatic effects of corticotropin. It
did not prevent other effects of corticotro-
pin such as uric acid diuresis, eosinope-
nia, rise in urinary nitrogen,rise in fasting
blood sugar and rise in 17-ketosteroid ex-
tion. The effects upon electrolyte metabo-
lism, however, were considerably modified.
Sodium retention which occurs when corti-
cotropin therapy is initiated was prevented
or diminished when adequate amounts of
potassium salts was also given. If potas-
sium salts were administered after cortico-
tropin therapy was underway, a marked di-
uresis of sodium occurred, The sodium
diuresis which usually occurs when corti-
cotropin is withdrawn may not occur if po-
tassium salts are being given concurrently.

E.V.

SYNTHESIS OF NORMAL SERUM PRO-
TEINS AND OF ANTIBODIES. F. Haurc-
witz (Indiana Univ., Bloomington). 2nd
Congr. intern. blochim., Chim. biol. II,

Symposium biogenese des proteines
(Paris) 1952, 56-61.
A review (in English). H.G.A.

SERUM FPROTEIN DURING THE FIRST
YEAR. G. W. Schmidt (Univ. Glessen,
Germ.). Z. Kinderheilk. 71, 476-82, 1952,
The serum protein drops from 5.8 to 4.8
gm% during the first month, reaches the
birth value at 5 month and rises to about
6.4 gm% at one year. Values in prematures
are about 0,3 gm% lower than in full term
babies of the same age. H.G.A.

A NEW METHOD FOR THE DIRECT
DETERMINATION OF SERUM CHOL-
ESTEROL. A. Zlatkis, B. Zack and
A, ]. Boyle. (Detroit, Mich.). J. Lab. &
Clin, Med. 41, 486, (1953).

To 3.0 ml acetic acid add 0.1 ml serum
and 2 ml. of the color reagent (Ferric chlor-
ide, glacial acetic and sulfur acid). Allow
to come to room temperature and read at
560 myu. Bilirubin causes some interfer-
ence if more than 0.8 mg% is present.
Agreement with classical methods is said
te be good. H.G.A.

THE FREE FATTY ACIDS OF BLOOD
SERUM. P, Favarger, Med. et hyq. 15,
3, 1947. H.G.A.

-79-

THE EFFECT OF AGE ON THE INTRA-

VENOQUS GLUCOSE-TOLERANCE TEST.

N. G. Shneeberg and 1. Finestone (Mt.

Sinali Hosp., FPhiladelphia, Pa.). Je

Gerontel. 7, 54-60, 1952.

Normal subjects over 40 years old (I) had
a depressed response to I.V. glucose as
compared to subjects 16-39 years old (II).
Since some of (I) had curves similar to
those of II, it i suggested that some of the
presumed I studied may have been poten-
tial diabetics. H.G.A.

BLOOD SERUM MAGNESIUM IN POR-

TAL CIRRHOSIS AND DIABEETES MEL-

LITUS. F. L. Stutzman and D. S. Ama-

tuzio (Minneapolis, Minn.). J. Lab. Clin.

Med. 41, 215, 1953. e

The authors found serum Mg = values
below normal levels in patients with portal
cirthosis or diabetes, The degree of low-
ering seems to be proportioned to the sever-
ity of the disease process. Normal values:
1.81 £ 0.12 meg/ L.; Pathological values

1.49 £ 0.12 meg Mg++/ L. H.G.A.

BRCOMOSULFALEIN SODIUM RETEN--
TION EVALUATION OF HEPATIC
FUNCTION IN DIABETES MELLITUS,
J. Pomeranze (New York Med. Coll., New
York, N.Y.) Metabolism 1, 540-3, 1952.
Using the Mateer modification of the
bromosulfalein Na retention test, it was
found that 57% of diabetic patients showed
an increased retention. This was found in
40% of the patients with no apparent com-
plications and 70% with known complica-
tions. The degree of retention could be
correlated with the severity of the disease
as judged by difficulty of control by diet
or insulin, H.G.A.

THE RELEASE OF LABELED AMINO

ACIDS FROM THE PROTEINS OF RAT

LIVER SLICES. M.V. Simpsen (Depart-

ment of Physiology, Tufts College Medi-

cal School, Boston, Mass.). J. Biol.

Chem. 201, 143-154, 1953.

The relsase of amino acids from protein
has been studied by labeling the proteins
of the intact rat with methionine-5- and
subsecuently following its release from
the proteins of liver slices, Conditions
which limit the release or utilization of
energy (cyanide, anaoerobiosis, 2,4-dini-
trophencl) have been found to depress also
the liberation of labeled methionine from

protein. C.vF.D,
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