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THE SECRETARY REPORTS

The members of the AACC can well
be proud of their official publication,
THE CLINICAL CHEMIST. To those
with editorial experience it becomes

' immediately “obvioys - that a great
amount of work is necessary to get out
this bimonthly publication, under favor-
able circumstances. With insufficient
funds for clerical and incidental ex-
penses, this job becomes more diffi-
cult.  Without adequate cooperation
from the membership the task becomes
even more difficult. And such has
been the situation for some time.

The editorial board has been produc-
ing ever better issues, and the mem-
bers thereof have applied themselves
to this task with a great deal of devo-~
tion. But this still remains the pub~
lication of all the members, and as
such they and their local sections must
be expected to submit comments, criti-
cism, and items of interest to other
members.

About sixty per cent of our income at
the current rate of costs is being ex-
pended for the maintenance of THE
CLINICAL CHEMIST. This leaves
very little funds for other important ac-
tivities. Our main source of income is
from dues, and there is no desire on the
part of the Executive Committee to
recommend any further increase at this
time. However, it is certain that with
some effort it should be possible to in-

MINUTES OF EXECUTIVE
COMMITTEE
MAY 19, 1953

The Executive Committee met at the Med-
ical Arts Center Hospital in New Yark City
on Tuesday, May 19, 1953 at 8:30 P.M.
Those present included Albert E. Sobel,
President; Max M. Friedman, National Sec=

retary; Louls B. Dotti, National Treasurer; :

Harry Scbotka, and Hareld D. Appleton (al-
ternate for John G. Reinhold).

Andre C. Kibrick and Albert Homok tabu-
lated the ballots and repcrted the following
as having been elected to the 1953-54 Ex-
ecutive Committee:

Hugh J. McDonold; President

Monree E, Freeman; Vice-President

Max M. Friedman; National Secretary

Louis B. Dotti; National Treasurer
Robert M. Hill, Arthur Knudsen, Cecelia
Riegel, J. I. Routh, ond Albert E. Sobel
were elected as members of the Executive
Committee.

The NOMINATING COMMITTEE elected
for 1953 will be composed of Jeseph
Benotti, Clarence Cohn, Samuel Natelson,
Miriam Reiner, John G. Heinhold, Harry
Sobotka, and Warren M. Sperry.

Robert L. Dryer of Indianapolis, Ind. was
appointed chairman of the Committee on
Laboratory Standards and Personnel there~
of, and was instructed to select the other
members of the Committee, subject to ap-
proval by the Executive Committee.

Oliver H. Gaebler was designated to rep~
resent the AACC at the Philadelphia meet-
ings of the organizations representing the
medical-biological-chemical field. The Na-
tional Treasurer was authorized to defray
the estimated expenses of $63.00 for this
Purpose,

Louis B. Dotti submitted the following
treasurer’s and membership report:

Income, July 1, 1952 to

Mearch 31, 1953 & 3022.89
Expenses, July 1, 1952 to
March 31, 1953 2541,51
Balance  481.38
Balance as of July 1, 1952 1763.44

Total balonce § 2244.82

On deposit, AACC, Irving

Saving Bank § 2244.82

Members paid, 1953 Full 267
Associate 101 368

Members arrears, 1953 Full 39

Associate 30 69

crease the membership of the Associa-
tion without relaxation of standards for
admission. The advantages of the As-
sociation and the burden of costs
should be equally distributed amongst
all the clinical chemists in the United
States. Also the area of our activities
can be expanded as the organization
strengthens.

Max M. Friedman National Secretary

e ) I

Members arears,

1952, 1953  Full 11
Asscoclate B TG
Total members Full 317
Asscciate 139

Andre C. Kibrick and Julius Carr were
appolnted as auditors for the present year.

The Ezxecutive Committee approved a
manual of Texicology to be sponscred by
the AACC. The editorial board for such a
manual will consist of Kurt M. Dubowski
(chairman), Harold D. Appleton, and Irving
Sunshine. The editorial board will select
additional editors subject to the approval
of the Executive Committee,

The by-laws of the Washington-Baltimecre-
Richmornd section were approved,

Albert E. Sobel was appointed as the
AACC representative to the Commission on
Clinical Chemistry of the International
Unlon of Pure and Applied Chemistry for the
year 1953,

The request of the Metropolitan New York
section concerning the Ermst Bischoff
Award was discussed, but no faverable
action was taken. ]

It was decided thot no honcrary member
shall be elected during the present year,

The editerial board of THE CLINICAL
CHEMIST was highly commended for the
excellence of this publication. The diffi- !
culties of publishing such elaborate issues
without odequate funds was discussed o |
great length, The largest burden of this
project has been carried by the chairmun of
the editorial beard, Herold D. Appleton,
without sufficient cooperation from other
sources, It was recommended that o come
mittee on news service be formed in every
section to funnel all newswerthy material
to THE CLINICAL CHEMIST, the latter to
distribute this news to other interested |
publications. It was also recommended that
committees be formed to cooperate with
locol sections of the ACS. It was moved,
seconded, and passed that THE CLINICAL
CHEMIST be permitted up to $100 for the .
coming year to help’ defray some of the
clerical expenses. }

The meeting was odjourned at 11:15 P.M,

Respectfully submitted, ;
Max M. Friedman, National Secretary

RESEARCH PAPERS 1

The Editerial and Advisory Boards of .
THE CLINICAL CHEMIST invites for
publication papers on original research, -
Authors should submit two copies of |
their manuscript and the format should ;
follow that suggested in ’'Instructions |
To Authors’’ published in the JOURNAL |
OF BIOLOGICAL CHEMISTRY. i

THE CLINICAL CHEMIST is now '
being distributed to the major libraries |
and papers will be abstracted in CHEM- |
ICAL ABSTRACTS. ('
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~ MICHAEL SOMOGY! NOMINATED
" FOR ERNST BISCHOFF AWARD

Dr. Otto Schales, Chairman of the
AACC Award Committee, announced
that Dr. Michael Somogyi of the Jewish
Hospital of St. Louis, has been chosen
as recipient for the 1953 Ernst Bischoff
Award and Medal.

The Honorary members of the AACC,
acting as Award Nomination Committee,
designated Dr. Somogyi from a number
of candidates submitted to them by Dr.
Schales’ committee, Joseph H. Roe,

-and Fritz Bischoif.

The Ernst Bischoff Award, consist-
ing of $500, a scroll and medal will be
awarded at the Stated Annual Meeting
Dinner to be held Thursday evening,
September 10th in Chicago. Dr.Somogyi
will deliver the Second Ernst Bischoff
Lecture,

Michiel Somogyi is noted for his in-
vestigations of the metabolism of car-
bohydrates and ketone bodies and his
clinical studies of diabetes and the
physiology of the action of insulin. He
has been associated with the Jewish

| Hospital of St. Louis since 1926, head-
ing one of the first independent hos-
pital laboratories of clinical chemistry.

INTERNATIONAL SURVEY

Pro'E. T King, Professor of Bio-
chemistry, University of London, Post-
graduate Medical School, has invited
twelve laboratories in the United
States to collaborate with groups in
Great Britain in testing the reliability
of analytical results obtained in clin-
ical chemistry laboratories. Identical
samples will be sent to alllaboratories
for the analysis of eleven blood con-
| stituents.

In a letter to Dr. Albert E. Sobel,

President of the AACC, Dr.King asked
:Dr. Sobel to invite the laboratories in
 the U.S. to participate. The idea of in-

ternational participation in this type

of survey was suggested at the first

CGeneral meeting of the International
| Association of Clinical Biochemistry
which was held in Paris the summer
of 1952. :

WHEN ORDERING FROM
OUR ADVERTISERS, MENTION
THE CLINICAL CHEMIST

" Thursday evening.

STATED ANNUAL MEETING
CHICAGO, SEPTEMBER 10

The Fifth Annual Meeting of the
American Association of Clinical Chem-
ists, Inc., will be held on Thursday
afterncon, September 10, in Chicago,
Ill. The meeting will be held during
the 124th National Meeting of the Amer-~
ican Chemical Society.

Thursday, September 10th, in Chi-
cago, will virtually be "clinical chem-
istry day.’”” In participation with the
Division of Biological Chemistry, the
AACC scientific session will feature
a symposium on ‘'Electromigration In
Stabilized Electrolytes.”” A panel of
noted scientists will discuss the veri-
ous aspects of this new tool for protein
separation and quantitation as well os
its use with other biclogical material.

The Association Dinner will be held
At the dinner, the
2nd Ernst Bischoff Award will be pre-
sented and will feature the Ernst
Bischoff Lecture by the recipient of
the Award.

Registration for the meeting and
tickets for.the dinner will be available

at the Conrad Hilton Hotel, 720 South
Michigan Ave., beginning September 6.

Reservations for Hotels may be made
by writing to the Housing Bureau, Amet-
ican Chemical Society, 134 N. LaSalle
Street, Chicago 2, Ill.

As the publishing schedule of THE
CLINICAL. CHEMIST will not allow
adequate time for the presentation of
the entire scientific program, place and
time of the dinner, Annual Meeting, and
other events scheduled, members are
urged to consult the CHEMICAL AND
ENGINEERING NEWS, August 3rd is-
sue, which will carry the complete pro-

‘gram of the meeting.

WASHINGTON — BAL TIMORE ~
RICHMOND SECTION ELECT
NEW OFFICERS

Officers for 1953-54 are: Chairman,
Miss Mirigm Reiner; Sec. Treas., Miss
Pearl Anderson; Councilors, for3 years,
Dr. Martin Rubin, Georgetown Univer-
sity, for 2 years, Dr. Oliver J. Irish,
Veterans Administration, for 1 year, Dr.
Joseph Roe, George Washington Uni-
versity Medical School.

IONOQGRAPH

properties.

substances.

FOR ELECTROPHORETIC SEPARATIONS
ON PAPER AND OTHER MEDIA
& SEPARATES Proteins, Amino Acids, and other mixlures of
organic and inorgunic cempoeunds © DETERMINES: Iscelecirie
peints of Amino Acids and Profeins @ the presence of com-
plex-ion formation in sclution © and seme elsctro-kinelic

Double-walied insuluted cabinet for wide temperature operation,
holds 7 strips or large sheet. Use is not limited to water soluble

Constant Temperature Media con be circulated through body and
COVER. Voltage range from 0-2,000 volts. Inlet for inert gas
atmospheres provides for water saturation, prevents drying of
paper surfaces, aids in heat removal,

ALL SIMILAR TECHNIQUES ARE WITHIN THE SCOPE OF THE
IONOGRAPH. WRITE FOR REPRINT PAPER AND BULLETIN 11339,

PRECISION SCIENTIFIC COMPANY

3737 WEST CORTLAND STREET — CHICAGO 47, ILLINOIS
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1953 FEDERATION MEETING

Members of the AACC attending the
Thirty-Seventh Annual meeting of the
Federation of American Societies for
Experimental Biology held in Chicago,
met at a dinner meeting on April 8. The
Chicago Section of the AACC was host,
with Dr. Clarence Cochn, Chairman of
the local section, presiding.

The meeting offered the opportunity
for the exchange of views among the
membership as nearly every section of
the country was represented. Dr. Al-
bert Sobel, President of the AACC,
gave a brief review of the progress
made by the AACC during the year.
Positive accomplishments include the
growth in ‘scientific and professional
strength of the various local sections;
the unusual interest shown at the na-
‘tional meeting; the completion of the
book on standardized clinical methods;
plans for additional books, including
one on toxicology: development of edu-~
cational standards; qrowing interest on
the part of the medical profession in
qualifiedclinicalchemists in hospitals;
integration of our activities with other
professional societies, particularly the
group at the APHS meeting; and our
good relations both with the American
Chemical Society and the Federation
group.

Among the speakers of the evening
were Professor Walter R. Bloor, Univer-
sity of Rochester, Dr. Oliver H. Gaeb-
ler, Edsel E. Ford Institute for Medical
Research, Professor Kurt G. Stern,
Brooklyn Polytechnic Institute and
Chairman of the New York Section
AACC, and Professor Hugh J. McDon-
ald, President-elect of the Asscciation.

NEW MAILING ADDRESS
FOR NATIONAL SECRETARY

Dr. Max M. Friedman, National Sec-
retary of the AACC, announces that
after May 1, 1953 the new address of
the National Secretary will be

DR. MAX M. FRIEDMAN
LEBANON HOSPITAL
NEW YORK 57, N.Y.

PATRONIZE OUR
ADVERTISERS!
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BOX 123

Letters From Members

ASSOCIATION OF CLINICAL

BIOCHEMISTS
Hoyal Berkshire Hospital,
Reading,
England.

18. May 1953.
Dear Dr. Friedman,

An Association of Clinical Biochemists
was formed at a meeting held on 28. March
at the Postgraduate Medical School of
London. I am now writing to you on behali
of the Council who thought that the Ameri-
can Association of Clinical Chemists would
wish to know of the aims of the new Asso-~
ciation and of the circumstances which
prompted its formation.

While clinical biocchemistry had for some
time been developing into o more or less
well defined branch of science, the first
impetus for forming an association came
from the professional side. When during the
first months of the National Health Service
conditions of employment in the Service
came to ke negotiated, the Ministry of
Health had to find an organization which
represented clinical biochemists. The lack
of eny such organization led to the setting

- up of a temporary committee formed by the

Biochemical Society, the Royal Institute of
Chemistry and the Association of Clinical

~ Pathologists through which these sccieties

jointly undertook this task.

Feor many years systematic schemes of
research had been under way in the clinical
biochemistry departments of several medi-
cal schools, and some meetings of the Bio-
chemical Society had been organized into
what were virtually clinlcal bilochemical
meetings, The possible number of such
meetings was necessarily limited, and a
growing need made for the formation of
local societies (first in Birmingham and
Glasgow) for informal talks, and later for
the holding of formal meetings and the read-
ing of papers.

While the various aspects of our needs
were tackled pilecemeal, national organiza-
tlons of clinical biochemists were reported
to have been formed in the U.S.A. and in
several countries in Europe. The founda-

' tion last summer In Parls of the Internation-

al Asscclation of Clinical Biochemists pre-
supposed that a national organization in
Great Britain would eventually be formed.
The Asseociation now formed is primarily
sclentifle in cheracter, although it intends
also to concern itself with professional
matters as these arise, Membership is open
to practising clinical biochemists who are
University graduates in science or medi-
cine, registered medical practitioners or
members of the Royal Institute of Chemis-
try. The Assoclation Intends to hold meet-
ings locally and on the national scale for
reading papers and giving demonstrations

INTERNAL STANDARD
FLAME PHOTOMETER

For rapid analysis of
SODIUM, POTASSIUM
and LITHIUM in
Blood
Urine
Tissues

Food

Soils

*Internal Standard insures accuracy
*City gas is used

*No external current supply required
for photometer circuit

*Micro samples or continuous flow operation

Have you read these papers?

1. Design and construction of Stable Internal Standard Flame Photometer
Analytical Chemistry Vol. 23, Page 137, Jan. 1951

2. Symposium’ on Flame Photometry — Special Technical Publication No. 116
published by American Society for Testing Materials 1951

Reprints of these articles and literature available on request to the manufacturer:

JANKE AIRCRAFT TEST EQUIPMENT CO.
38 Roilroad Ave. Hackensack, Mew Jersey

¢variable flow atomizer
*Non~clogging

“Stable readings

*Simple to operate

and hopes to hold joint meetings with all
organizations i.ntarestedl in similar aspects
of science. The Council will be glad to
Join with others in all activities to which
clinical biochemists in this country can
usefully contribute; in porticular they look
forward to an active cooperation with the
American Association of Clinical Chemists
and the other member organizations of the
International Association.

Yours sincerely,
A. L. Tdmoky, Hon. Secretary.
June 4, 1953

Dr. A. L. Tdmoky
Royal Berkshire Hospltal
Reading, England

Dear Dr. Tdmoky:

Thank you very much for your letter of

-

May 18th, in which you advise us of the
formation of the Associotion of Clinical
Biochemists in Great Britain. You may be
certaln that the members of the American
Association of Clinical Chemists will be
happy at cll times to cooperate fully with
your group in Creat Britain, as they have
with other national groups that have al-
ready been formed.

I have submitted your communication to
the editors of THE CLINICAL CHEMIST,
our official publication. On behalf of the
AACC, I wish to extend our best wishes to
your society.

Sincerely yours,
Max M. Friedman, Ph.D., National
Secretary




ORGANIZING VOLUME 1I
OF “STANDARD METHODS”

Dr. Nelson F. Young of the Medical
College of Virginia has been appointed
by the Executive Committee to head
the Editorial Board of Volume II. The
methods will be compiled in much the
same fashion as in Velume I, in order
to assure critical evaluation of all pro-
cedures. Each method included is to
be sponscred by at least two, and pref-
erably more, members of the Associa-
tion. The submitters and checkers of
the procedures to be evaluated will be
selected by the Editor. Work will com-
mence immediately on the formulation
of a list of methods that will comprise
the book. : _

All AACC members are urged to par-
ticipate in building the second volume
in the series on methodology by filling
out completely the accompanying form,
and, wherever feasible, volunteering to
assist by submitting methodology and
in the checking of methods. Sugges-
tions of tests which do not appear on
the appended list, and recommenda~
tions of metheds for inclusion in the
book will be welcome. The completed
form, together with recommendations
and comments, is to be sent to

Dr. Nelson F. Young -

Medical College of Virginia

Richmond 19, Virginia. _
The information supplied by the mem-
bership at large will be an invaluable
aid in determining which methods are
in the greatest demand, and in provid-
ing the mampower with which to work
in writing another outstanding volume
on '‘Standard Methods of Clinical
Chemistry."’

The Table of Contents of Volume I
(C.C. 5 12 (1953)) shows that Volumell
must be made available soon in order
that even the common determinations
be adequately covered. The Editorial
Board believes that the methods se-
lected in the first two or three volumes
should be those which have a historyof
proven reliability under various labora-
tory conditions. For this reason, more
complex and untried procedures will in
general be left for later volumes.

A tentative Table of Contents for
Volume II is as follows:

1. Serum Amylase [method based on dis-

appearance of starch-iodine color)

2. Protein bound I (2 procedures if pos~

sible — 1 with distillation ond
the Barker, Humphrey)

CHICAGO SECTION

The Chicago Section of the AACC
showed a wide variety of scientific
lectures presented at the monthly meet-
ings for the 1952-53 season. In Novem-
ber 1952 Dr. Hans Popper of the Hek-
toen Institute spoke on 'CONDI-
TIONED AMINO ACID DEFICIEN-
CIES.”” On January 30, Dr. Israel
Davidsohn, Professor and Chairman of
the Department of Pathology, Chicago
Medical School, and Pathologist and
Director of Laboratories, Mount Sinai
Hospital, spoke at the Professional
Services and Research Laboratories
Building of Mount Sinai Hospital and
Chicago Medical School, on the sub-
ject: "BL.OOD GROUPS AND RhFAC-
TOR.” Dr. Dagvidsohn traced the his-
torical development of the various
blood groups of the ABO system and
discussed the various tribal and racial
differences in reference to incidence,
locality, etc.
distribution of the ""A’’ substance in
animals. After discussing the various
sub-groups such as ‘MN'' etc., the
major presentation centered about the
Rh factor and its importance in ery-
throblastosis fetalis. The tissue
changes were discussed and also vari-
ous laboratory aids to make the proper
diagnosis. Unfortunately, very little
chemistry is®known about this impor-
tant disease entity.

On February 27, Dr. Henry S. Guter-
man, Director of the Department of Re-
search in Human Reproduction, Medical
Research Institute, Michael Reese Hos-
pital, Chicago, spoke at Michael Reese
Hospital on ""PROGESTERONE ME-
TABOLISM.”" Dr. Guterman traced the
development of the localization of the
hormone of the corpus luteum and its
excretion product, pregnandiol, in the

3. Hemoglobin (Oxyhemoglobin (spec.)
and one other)

4. Bromide

5. Salieylate

6. Thiocyanate-

7. Sulfa. (Include factors for newer
drugs)

8. Total Lipids

9. Lipid P

10. Phosphatase (nitro & phosphate )

11. Phosphorus

12. 17-Keto-Steroids

13. Corticoids

14. Titremetric calcium (chelating)

15. Total cholesterol

This list is by no means closed and
the editor will welcome any sugges-
tions for additions.

e

There is also a wide

urine. He also reviewed the various
chemical methods, especially the one
in which he was instrumental in de
veloping as an aid in diagnosis o
pregnancy and as follow-up therapy in
threatened abortion.

The March meeting featured a talkhby
Dr. Carl A. Moyer, Chairman, Depart-
ment of Surgery, Washington University
School of Medicine on the subject
"“FLUID AND ELECTROLYTE BAL-
ANCE 'IN RELATION TO ACUTE
TRAUMA." :

On May 22, Dr. A. E. Sobel, Presic
dent of the AACC and Chemist to the:
Jewish Hospital of Brooklyn, spoke on
““THE CHEMISTRY OF BONE AND
TOOTH FORMATION.'" A synopsis of
Dr. Sobel’s lecture is published in the
scientific section of this issue.

WASHINGTON — BALTIMORE -
RICHMOND SECTION

About a year ago, Dr. John Reinhold,
then President of the American Assa
ciation of Clinical Chemists, Inc. su:
gested the formation of a Washinate
section. Fourteen members of the As-
sociation were then residing in this
area. Representatives from the medi-
cal laborateries of the local hospitals,
medical schools, Surgeon General’s Of-
fice, Army, Navy, Veterans Adminis:
tration, and National Institute of
Health, Washington, Baltimore, and
Richmond, were invited to meet with
Dr.Reinhold at Walter Reed Army Medi-
cal Center. It was agreed to procesd
with formal organization.

The first meeting, May 1952, ot Wal-
ter Reed Army Hospital included the
tormal organization to petition recogni-
tion by the National Association and g
symposium on chemical and clinical
aspects of flame photometry. Atten:
dance of 100 was ample assurance of
interest and support. ’

The most significant events of the
first year, 1952-53, may be summarized
as: four scientific programs on the
biochemistty and clinical aspects of
new micro-analytical techniques im
clinical chemistry, the serum lipopro-.
teins, the porphyrins, and barbiturate
intoxication, detection, and identifica-
tion; the average attendance at these
meetings was approximately 35; the
local section was officially established;
by the National Asscociation; member-
ship was increased from 14 to 35; over|
85% of the membership participated in
the annual election of section officers.

t



ELECTROMIGRATION IN STABILIZED ELECTROLYTES
PART Il: FACTORS INFLUENCING MOBILITY

by

H.J. McDonald, R.J. Lappe, E.P. Marbach, R.H. Spitzer, and M.C. Urbin

Department of Biochemistry, The Graduate School, and Stritch School of Medicine, Loyola Unliversity, Chicago.

This article will deal with the character
and range of some of the mere important
factors that influence the electromigration
of a migrant in electrolytes stabilized with
paper strips and sheets, Some of the funda-
mental aspects of the technique include the
relationships that exist between the move-
ment of the migrant and such factors as
time, potential gradient, pH of the buffer
solution and its ionic strength, temperature,
adsorption, nature of the paper and of the
migrant and the role of electroosmosis. In
addition the influence on mobility of such
factors as the method of supporting and
wetting the paper strips, the separation of
electrode products from the paper itself,
capillary siphoning of liguid through the
strip, the evaporation from the paper, the
drying of the strip, the point of application
of the migrant, the relative amounts of
water held by various types of paper, and
the development of the ionogram will be
considered briefly.

Movement as a Function of
Time and Potential

In experiments involving mobilities,
opposed to simple empirical fractionation
procedures, one criterion which must be
met is that the movement of the migrant be
a linear function of the time, under condi-
tions of constant potential gradient and
temperature., It should be emphasized at
this point that a non-linear relationship
can readily be obtained using any modifica-
tion of the open~ or closed- strip apparatus
thus far proposed if precautions are not
taken to minimize water shifts about the
poper. That a linear relationship is an
achievable goal, however, has been dem-

‘ onstrated in this laboratery, for such a
varied range of substances as amino acids
(59), proteins (58), lipoproteins (51}, PVP
(85), carbohydrate-borate complexes, some
inorganic ions, etc.

Some practical factors important in
achieving linearity of movement of the
migrant with time include: 1. The employ-
ment of agar-filled salt bridges to separate
the products of electrode reactions from the
buffer vessels into which the ends of the
paper strips dip., This precaution is espe-
cially impertant when buffer sclutions of
low ionic strength are used. 2. The estab-
lishment. and maintenance of a uniform and
conatant liguid level in the buffer vessels,
This can be achieved by allowing a siphon
with a bore of small diameter to remain in
place between the buffer vessels during
the course of an experiment, 3. The main-
tenance, in a hcerizontal plane, of that
portion of the paper strip, throughout which
electromigration of the migrant under study

takes place. In carefully controlled experi-
ments it has been observed that non-linear
movement of the migrant with respect to
time is obtained when the center of the
paper sitrip or sheet is elevated appreciably
above, or lowered much below, the level
of the ends of its suspended portion (52).
4, The use of a water-saturated helium
atmosphere around the strips and the
reduction of the free gas space to a min~
imum. Due to the low molecular welght of
helium and the consequent high relative
velocity of its molecules it exhibits a heat
conductivity, at 0°C, approximately six
times that of air. It serves, therefore, as
an excellent conductor of heat and con-
sequently aids in dissipating the electrical
energy developed in the strips, and in
minimizing the loss of water, When evapora-
tion from the paper strips is reduced to a
minimum and the liguid level -in the buffer
vessels is maintained constant, thus off=
setting bulk water shifts or surges through
the paper, chromatographic interference is
largely eliminated.

When the electrical energy developed in
a strip exceeds about 0.005 watt per square
cm. of radiating surface at 25°C, the use
of helium is recommended. However, as the
temperature is reduced down from room
temperature, the need for helium decreases
rapidly, so that many experiments may be
carried out in the neighborhood of 0°C with
good results using a simple air atmosphere.
When ionographic measurements are to be
used for mobility studies the jonic strength
of the buffer solution used is generally
0.05 or less,

1f the wvarious precautionary medsures
outlined above are enforced, it is found
that, with all other conditions being con-
stant, the rate of electromigration of the
migrant is directly proportional to the
voltage impressed across the ends of the
paper sirip or to the potentiaol gradient
along the strip (59, 85). If the movement
of the migrant is linear with respect to
both time and potential, it is obvious that
the size or design of a particular apparatus
no longer exerts an influence on electro~
migration rate, and the latter quantity can
legitimately be stated simply in terms of
em/sec per volt/cm.

The Wetting and Drying of the Paper Strips

The method of wetting the paper strips
with the buffer solution can affect the
mobility of the migrant. In our earliest
work, the dry strips were placed
herizontal position with the ends dipping
the buffer vessels, and the buffer
solution was allowed to wet them by simple

in a
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wick action. In this procedure there is the
possibility of introducing some chromate=
graphic seporation of the buffer salts
themselves along the strips, thus leading
to non-uniform distribution of electrolyte
and a concomitant non-uniform potential
gradient along the strips. Although this
non-uniformity can be smoothed out by
allowing the wetted strips to equilibrate
for 1.5—2 hours, with the current on, before
applying the migrant, the trouble can be
circumvented in the following way. The
paper strips are wetted by allowing about
2 ml. of buffer solution (for a 90 em, length
of Eaton — Dikemem #5613 paper, 8 mm. in
width; the amount of buffer needed, will of
course, depend on the particular type of
paper being used and its width) to run freely
onto each strip from a pipet, core being
taken to distribute the buffer as evenly as
possible over the whole length of the filter
paper. The paper strips are again pulled
taut ond allowed to equilibrate, with the
current on, for 0.5 — 1.5 hours, befere
applying tha migront. In general the migrant
is applied te the strips at a point midway
between their ends, although for a 60 cm.
length of paper, a central zone of about
35 em. will usvally be found to yield linear
movement of migrant with time, This useful
zone can be increased by careful adjust-
ment of the experimental conditions.

When a run hos been completed it is
important in mobility work, that the strips
be dried gquickly. Even in the empirical
fractionation of mixtures such as serum
proteins this still holds, as has been noted -
by Reinhold (74}, if shifts of the separated .
zones are to be avoided. This is usually
done by tearing them gently kom the frame
and drying them cquickly in an oven set at
about 105-110°C, In this way, chromato-
graphic shifts of zones on the jonogram
and diffusion of the edges of the individual
zones can be kept to a minimum,

In replicate experiments, under identical
conditions of buffer, ionic strength, pH,
temperature, etc., the displacement of the
forward edge of the initial zone of applica-
tion (5 — 12 cm., usually) can be kept
within the limits of @ 1 — 2 mm, variation
from the average of all such displacements.

The Influence of pH of the Buffer on the
Mobility of the Migrant

For ampholytes such as amino acids,
proteins and lipoproteins, the pH of the
buffer solution saturating the paper strip
exerts a profound influence on the mobility
of the migrant, If the mobility of such sub-
stances is measured in several buffers of
constant ionie strength but varying pH, it
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i3 observed that at some definite pH (the
isoelsctric point, pl,) the mobility of the
migrant, and therefore its net charge,
approaches zero, At pH values of the buffer
lower than the isoelectric point, of the
ampholyte, the migrant bears a net positive
charge and will move toward the negative
end of the paper strip, while at pH values
higher than the iscelectric point, the mi-
grant bears a netnegative charge and moves
toward the positive end of the paper (96).
Fig. 1 represents the ''pH-mobility’! curve
of bovine beta lipeprotein, which acts as a
typical ampholyte. The iscelectric points
of several substances have been determined
by lonography (51, 52, 59, 81) and are
found, in general, not to differ very much
from the values determined by more classic-
al metheds,
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Fig. 1 Mobility of bovine serum beta lipo-

protein as a function of the pH of
the buffer seolution. Buffer, ver-
onal; ionic strength, 0.015; poten-
tial gradient, 10 volts/cm.; temp.,
IDOC,' time, 2-4 hours; water-
saturated helium atmosphere.

The Influence of Buffer lonic Strength
on the Mebility of the Migrant

If all other factors Influencing the mobil-
ity are fixed, it is found that the velocity
of electromigration of a migrant can be
altered greatly by varying the ionic strength
of the buffer solution. The mobility of the
migrant increaszes with decreasing ionic
strength in such a way that the rate of
increase of migration velocity becomes
greater as the lonic strength is lowered
(59). Fig. 2 1llustrates this relationship for
the case where the migrant is polyvinylpyr-
rolidone (85). The observed behavior is the
result to be expected on the basis of known
efiects of elecirolyte concentration on the
ion atmosphere of an lon in solution or on

‘the so-called zeta potential of a colloidal
particle. It is evident that the time required
for separation of a mixture of compenents
is less at lower than at higher lonlc
strengths of the buffer solution used to
saturate the paper.

When the mobility of the migrant is plotted
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ng. 2 The mobility of polyvinylpyrroli-
done as a function of the lonic
strength of the buffer solution.
Buffer, vercnal-acetate, pH, 8.1;
temp., 25°C; various potential
gradients and periods of time;
water saturated helium atmosphere.

against the reciprocal of the square root of
the ionic strength of the buffer saturating
the paper strips, a straight line relationship
is obtained over a considerable jonic
strength range (59, 85). This may be inter-
preted to mean that when the migrant is
actually undergeoing electromigration, it
behaves as if it were deep in the bedy of
the liquid (52, 59).

The Influence of Temperature on the
Mobility of a Migrang

As might be expected, the mobility of o
migrant increases with increasing tempera-
ture. As an example, consider the mobility
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Fig. 3 The effect of temperature on the
mobility of polyvinylpyrolidone
and on the viscosity of the buffer
solution. Upper curve, the loga-
rithm of the mobility as a function
of the reciprocal of absolute tem~
perature; buffer, vercnal-acetate:
ionic strength, 0.0075; pH, B8.1;
water saturated helium atmos phere,
Lower curve, the logarithm of the
reciprocal of the viscosity of the
above buffer solution us a funce
tion of the reciprocal of absolute
temperature,
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of PVP, which was determined at fiwn
different temperatures over the rang
2-299C (85). As the electromigration o
the migrant through the buffer solutien
saturating the paper strip is fundamentally
a simple rate process, it would be expectad
that when the logarithm of the mobility is
plotted as a function of the reciprocal of
the absolute temperature, a straight line
would result, as shown in Fiqg. 3. In a simi
lar way, when the recliprocal of the vise
cosity of the buffer solution was plotted
as a function of the reciprocal of the
absolute temperature, a straight line was
also obtained, as shown in the same figure,
The viscosity measurements were deter
mined by means of a simple Ostwald vis-
cosity pipet, at four different temperatures,
The slope and the energy of activation usl
determined from the two curves can serve
as a basis of comparison for the two proc-l
esses. The energies of activation as deter
mined from the tweo curves, which have
essentially identical slopes, ore computed
to be 3500 * 500 calories. It would appear,
therefore, that the twc processes are
fundamentally related, that is, the shear of
the liquid layers that occurs during the
movement of PVP is similar to the shear
of the liquid that cccurs when the viscosity
of the buffer is measured,

Correction for ‘‘Added Length of Migration
Path"', in Paper-Stabilized Electrolytes

In a paper by Kunkel and Tiselius (42)
the electromigration path of an ien er
particle is viewed as a sorl of meandering
tunnel orwormhole through the paper (Fig.: |
left side). The assumption is made that, ior
a given paper all migrants follow aleng |
similar paths, and that since the poth is
much longer thon the actual length of the
paper, the potential gradient actucting the
migrating particle will be less than the
value given by simply dividing the potential
Impressed across the paper
strips by their length. On this basis, then, [
und after applying a correction facter for
electroomosis (using dextran as an indicator |
of the amount of electroosmotic movement),
they apply o second correction factor for
"'added migration path length’’, which
appears to bring the mobility of the migrant
up to that chserved in free solution, They
state that this latter correction facter, for
o given type of paper, can then be used for
mobility calculations under widely varying
conditions. In other words, the correction
factor for 'added migration path length!! is
a function principally of the paper, and not
of the migrant.

If the view of Kunkel and Tiselius is
correct it should then be found that if the
mobilities of different migrants are deter-
mined on several varieties of paper, the
percentage change in migration velocity,
for say, migrant X, from, say, paper A to |
paper B, to paper C, should be the same

[}

.as for a different migrant, Y. Experimental

evidence, as shown in Table 1, does not
support this conclusion. As a particular
example, consider aspartic acid and poly-



vinylpyrrolidone, The mobility of aspartic
acld is practically the same on the different
papers, while that of PVP varies from 0.18,
on Schleicher and Schuell No. 413 paper, to
0.30 on Cremer-Tiselius Munktells paper,
that is a variation of approximately 50 per~
cent, In the case of the aspartic acid, the
average deviation of the mobility for a
glven paper, from the average of the meas-
urements on «all papers, was 7.4 per-cent,
while In the case of PVP, it was 22 per-
cent. This experimental data can be inter-
rreted to mean that different migrants
apparently follow quite different migration
paths and that therefore no single correc-
tion for so-called ‘'added migration path
length!' can be applied for different mi-
grants, even when the same type of paper
is used to stabilize the electrolyte.

The authors have suggested an alterna-
tive view of the mechanics of electromigra=
tion in buffer solutions stabilized with
paper which is consistent with the experi-
mental facts. For ease in discussing this
view, it will be referred to as ''the barrler
theory'’. According to this latter view, the
paper fibers act as bariers in the path of
migration and their effect will differ for
migrants of different molecular volumes
(Fig. 4; right side). While the particle is
undergoing its forward movement, however,
it is doing so essentially in the buffer
sclution trapped in the interstices between
the paper fibers, and the potenticl gradient
which is actuating its movement is given
directly by the potential difference impress-
ed across the paper’s length divided by
the length of the paper (from the surface of
the ligquid in one buffer vessel to the sur-
face of the liquid in the other). According
to the borrier theory, them, the correction
which is applied must be a function of both
the paper and the migrant. The lower mobil-
ity observed on paper, as compared to that

Fig. 4 Mechanics of electromigration on
paper. Sketch on the left, as visu-
alized by Kunkel ond Tiselius
(42). Pathway independent of par=
ticle =size; potential gradient is
not given by the voltage impressed
across the paper divided by its
length; correction facter, other
than for electroosmosis, is a func-
tion of the paper alone. Sketch on
right, as visualized by the authors.
Pathway is dependent on particle
size; potentlal gradient is given
by the woltage impressed across
the strip divided by its length;
correction facter, other tham for
electroosmosis, is a function of
both the paper and the migrant.

in non-stabilized electrolytes, for migrants
of larger molecular weight (and volume),
e.g. bovine serume albumin, is then due,

is, a total of 21 measurements.

TABLE |

Filter Paper ~ With Mobilities in Mi:fons}'se%olv’cm.

MIGRANT Eaton & Cremer-Tiselius
Dikeman #613 Munktells. Schleicher & Schuell #413

Nickel ion 1.43 % .10 1.31 %13 el Eun7
Aspartic Acid 10511 0.90 * .05 0.89 * .05
Polyethylene

Glycol 0.25 .01 0.32 *.01 0.21 * .01
Pofyvinyl

Pyrrolidone 0.20 ¥ .02 0.30 .01 0.19 + .02

Conditions during experiments: potential gradient, 5 volts/cm.; pH, 8.3; temperature,
2.09C; buffer, sodium acetate-sodium veronal-hydrachloric acid; ionic strength of the
buffer, 0.0075. Each value listed in the toble represents 3 runs of 7 sirips each, that

not to an increused length of migration
path over that of the actual length of the
paper it=elf, but to the fact that the io~
dividual molecules of the migrant suffer
collislonwith the paper fibers and therefere
are momentarily slowed down, that is, In
essence, their thermodynamic activity is
reduced. On the barrier theory, then, the
movement of the migrant is pictured as «
halting one, but nevertheless, when the
migrant molecule does move, it does so
under the impetus of the full potential
gradlent given directly by the voltage
impressed across the poper divided by the
paper's length (from the surfoce of the
liquid in one buffer vessel, to that in the
other). It will be shown in the next section
of this paper, that te arque In favor of an
""increased migration path length’’ with the
concomitant implications regarding the
lowered actuating potential gradient is
tantamount to denying Ohm's law itself.

A Suggested Method For Determining Free-
Solution Mobilities From These Obtained
in Paper-Stabilized Electrolytes

The migration of a charged particle or
fon under the influence of an electrical
field may be expressed in terms of “mobil-
ity"'and mobility may be defined as velocity
(distance of migration in cm divided by
time in seconds) per unit fleld strength or
potential gradient. Field strength is ex-
pressed as voltage drop per cm (V/cm).
Hence, mobility, it , represents the distance
a particle moves in unit time per unit field
strength, that is

pimd / ¥
o ]
where:

d = distance the particle moves in cm
t = time of migration
V = voltage applied over [ cm of distance

Therefore, in mobility experiments, potential
gradient (volts/cm) must be kept constant.
However, potential gradient can only be
directly measured when the conductor is of
uniform cross-sectional area (and hence of
uniform resistance), In moving-boundary
electrophoresis the U-tube across which

-~

the voltage is impressed is not of uniform
cross-sectional area throughout and the
fleld strength cannot be obtained simply
by dividing the veltage applied by the
length of the Us-tube., To overcome this
difficulty the section of the U-tube through
which the particle actually migrates must
be of uniform cross-sectional area. Since
NV =R
where i iz cwrrent and R is resistonce
through the solution, and

S i
K a
for a conductor of uniform, cross-secticnal
area, a, and length, [ through which the
particle migrates; K eguals the specific
conductivity of the saolution. It follows
that if V is replaced by its equivalent,
that is:

v/ = iR/l

il
V/! = m: i/KCl

Assuming K, the specific conductivity of
the solution does not change, current, i, is
kept constant toobtain a constant potential
gradient. It is net necessary in determining
potential gradient to moake these substitu-
tions, when the conductor is of uniform
cross-sectional area throughout and it is
possible to measuwre V/I directly, as in
the technigue of ionography, where elec-
trolytes are stabilized with poper or other
similar materials.

According to Kunkel and Tiselius (42)
the expressions for field strength, that is,
potential gradient, namely

VAL and Hifq K
are not equal in paper electropharis. Here,
V is the voltage applied across a length of
paper I, i is the current flowing through
the paper with an effective cross-sectional
area of gy, soturated with a buffer whose
specific conductivity is K, The non-equality
is stated to be due to the fact that ! does
not represent the true distance of voltage
drop through the paper. There is no need
to explain the inequality by using ‘o tor-
tuous channel, ({}*’, Instead, it should
simply be stated that there is no justifica-
tion for expecting an efquality when using
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K, the specific conductivity of buffer solu-
tion instead of Kp, the specific conductivity
of the system over which the potential
gradient is to be determined, that is, the
!'puffer-paper system.’! This can readily
be shown by combining the equation of
Ohm's law,

V = iR
and an equation defining resistance,
R = I/ daKp
to give the equation,
V. = il/ QaKp-

If this, in tum, is substituted Into the ex-
pression for fleld strength, V/I, the equation

V/l = /9qKp

is obtained. From this equality, it is evident
that there is no justification for ''i/q K’ to
equal ‘’potential gradient’’ because i/qgK
is not the proper expression to be . used for
a system containing both buffer and paper
fiber. The correct expression. for field
strength for a system containing buffer and
paper fiber is either V/I or i/qgKp, both of
which are equivalent. And since it is easier
to measure the voltage drop across the
strips and the length of paper strips from
buffer surface to buffer surface, V/! is the
most convenient expression to use for
field strength.

A method for determining so-called free-
solution mobilities from those obtained
from paper-stabilized electrolytes, which
dees not require a denial of the validity of
Ohm's law is outlined here, and will be
presented in greater detail in a later pub-
lication from this laoboratory. In a specially
constructed conductivity cell employing
platinum black electrodes which ore em-
bedded in opposite parrallel walls so that
only one side of each electrode is exposed
to the inside of the cell, the conductivity of
the buffer solution is determined. Varying
amounts of paper, which are cut into pieces
so as to fit inside the cell, are added. A
plot of ''conductivity’’ versus ''fraction of
buffer displaced’* may be obtained as shown
in Fig. 5. Curve AC indicates the drop in
conductivity due to the displacement of
buffer by paper fiber. Another curve, AB, is
drawn on this graph and indicates the drop
in econductivity due soclely to buffer dis-
placement without paper. That is to say,
when one-half of the buffer is displaced,
the conductivity should then be one-half of
the original. The difference between the
two curves represents the decrease in
conductivity of the buffer due to the pres-
ence of paper fiber. The decrease of con-
ductivity of the buffer ions can be looked
upon as a decrease in the thermedynamic
activity of the buffer ions due to the pres-
ence of paper fibers which introduce «
""Barrier effect’’ upon the buffer ions. The
more paper fiber present, the greater the
decrease in activity and hence the greater
the decrease in mobility., The conversion
factor is then determined from the graph;
the point along the abscissa which cor~

responds to the particular degree of wet-
ness when making the moebility measure-
ments is calculated readily from the ratio
of "buffer weight'’ to ''unit weight of paper!’
as follows:
fraction of buffer displaced
e R R L2 IR
1/Dp + x
where:

Dp = the density of the paper fiber

.x = the ml. of buffer present in one gram
of paper. 3

A
50

'
'
'
¥
'
'
'
'
|
!
1
'

h

[l

i

'

2.0 1

A 2 3
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Fig. 5 A plot of ‘'conductivity” versus
"fraction of buffer displaced’’;
Curve AB represents the decrease
in conductivity due sclely to the
buffer displaced. Curve AC repre—
sents the decrease in conductivity
when the buffer is reploced by the
paper fiber. The difference be-
tween the two curves represents
the effect the paper fiber has on
the thermodynamic activilty of the
buffer. The vertical doited line
represents the fraction of  buffer
displaced when E&D #5613 paper
js used in the ionograph. The
ratio of the value of the ordinate
corresponding to the upper hori-
zontal dotted line, to that repre-
sented by the lower horizontal
dotted line, represents the correc=
tion foctor for detemmining free-
solution mobilities from those ob-
tained ienographically.

The conversion factor is then the ratio of
the ordinate of line AB to the ordinate of
AC, where these two curves intersect with
the dotted line drawn vertically from the
point along the abscissawhich corresponds
to the experimental conditions existing at
the time the mobility megsurements were
made. For example: bovine serum albumin
(in a vercnal buffer, pH 8.6, ionic strength,
0.10, using E. and D, paper No. 613 at «
temperature of 29C.) has o mobility of
3.30 X 0.10. The ratic of '*buffer weight'’
to ''unit weight of paper’' existing during
the run is 2.09; hence, the fraction of buffer
displaced by paper is 0.248, This is repre-

sented by the vertical dotted line in Fig.
At the point where this line crosses cur
AB, the ardinate is 3.90, and at the -
where it crosses curve AC, the ordinat
2.42, The conversion factor is then 3.90/7
ar 1.61. The free solution mobility is U
(3.30 £ 0.10) X 1,51 or 5.31 £ 0.16. Addi
to this figure a correction facter for "elec
trocsmotic flow'" (as ' indicated in this
instance by the movement of dextran) brings.
the value up to 6.75, which is in the rangs
observed in free solution, under similer
conditions. b
In preliminary experiments the conversion
factor has been found to work quite well:j
however, it is felt that perhaps: the.migrant
itself, bulfered at the pH under which thef
mobility is determined, is the mcre proper
material to be placed in the conductivity
cell when determining the decrease in
thermodynamic activity, instead of tha|
buffer alone, since it is the mobility of the |
migrant that is being determined.This Iatter‘l
conversion factor, then, would be dependent |
on the type and wetness of the paper used, |
on the nature of the buffer solution and on |
the characteristice of the migrant, It
felt that this conversion factor would thes
perhaps include the effects of adsorption,
barrier and electroosmosis. |
Electroosmosis;
Statement of the Problem ll

On classical grounds it has been poini- |
ed out that in electromigration in stabil-
ized electrolytes, the mobllity of positive-
ly charged ions might be expected to he |
increased while that of negatively chargs:
ions might be decreased, due to the phe-
nomenon of electroosmoesis (52,57). In ¢ I

|

case of electrolytes stabilized with paper
this conclusion is based on the observe:
tion that the paper surface generally ap
pears to bear o negative charge, while th=
aqueous solution in contact with it, acts
as if it were positively charged, Conse-
quently, the resultant wvelocity vector of
the positive ions would be expected to be
the sum of the simple electromigration
velocity and the electroosmotic velocity
of the solution in which they are being
buoyed along. Negutive ions, on the other
hand, have been pictured as breasting the
electroosmotic tide. The resultant wvelo~
city vector in this latter case would then
he the vector difference between the sim-
ple electromigration velocity and the el-
ectroosmotic velocity of the liquid.

Attempts to Reduce Electroosmosis -

Michl (65) has described an apparatus
that resembles in many respects the equip-
ment used in the authors’ laboratory. There
is one important differerce, however; he

- isolates the horizontal portion of the paper

strips, which have been saturated with
buffer, from the end portions which dip
into the buffer solution, by means of celle~
phane dialysis tubing. By interposing the
cellophane barrier in the manner described
he reasons thot water shifts due to el-
ectroosmosis are reduced to a negligible



,.'or while at the same time electrical

nductivity is essentially un-impaired.

ithough the ratlonale of the procedure
1dopted by Michl is not unsound, experi-
_ments In this laboratory with his technique
have so far proved inconclusive as regards
the efficacy of the cellophane barrier to
overcome the problems associated with
electroosmosis,

Attempts to Measure
Electroosmosis

It would seem reascnable on first con-
sideration, that if a substance which ex-
hibited a negligible electromigration velo-
city in . the traditional moving-boundary
apparatus were placed as a thin streak
across a paper strip, in the ilonographic
technique, its movement would serve as a
measure of the amount of electroosmosis.
In the authors' laberatory attempts have
been made to use amino acids in the neigh-
borhood of their iscelectrie points as el-
ectroosmotic -indicators. Creatinine has
been used, above pH 8.6 by Consden and
Stanier (12a, 12b) and proline by the same
investigators below PH 8.6 (12a). Xylose
has been used by Schwimmer (82b). Starch,
amylose, sucrose, and other polysacchar-
ides have alsc been used (42) but probably
the most widely used substance is dextran
(42), - a higher molecular weight poly-
saccharide.

In the light of the barrier theory of el-
ectromigration, in electrolytes stabilized
with paper, it would seem that the use of
an electroosmotic indicator is valld only
if its molecular velume approaches closely
that of the particular migront under study.
If the indicator and the migront differ wide~
ly in molecular volume, the indicator, for
example, having @ much larger molecular
volume than the migrant, it will suffer
many more collisions with the paper fibers
than will the migrant, as they are buoyed
along by the electrocsmotic tide (classical
theory), and it should undergo considerably
less electroosmotic displacement than the
migrant. The application of a correction
factor to the mobilities of migrants cof a
wide variety of molecular volumes, based
solely on the movement of dextran, is high=
ly questionable, and the indiscriminate
use of such correction factors should per-
haps be discouraged. Unless an investiga-
ter has some evidence which indicates
that the molecular volume of the indicater
he proposes to Be is not widely different
from that of the migrant, it would seem
preferable to report simply the experiment-
al mobility data as obtained rather than
attempting to apply @ questionable cor-
rection factor, When enough indicators to
cover a wide range of molecular volumes
become available, correction facters of
less questionable wvalidity may then be
applied,

In preliminary experiments in the au-
thors’ laboratory, run under identical con-
ditions of buffer, ionic strength, pH, tem-
perature, etc,, the movement of creatinine,
proline and dextran have been found to be

different, the dextran showing the least
movement., These results support the views
expreasgd in ecrlier paragraphs relative
to the effect of the molecular volume of an
electroosmotic indicator on its movement.
There is a tendency,nowadays, to discount
the role played by a Helmholtz double layer
in the phenomenon of electroosmosis, This
school of thought may perhaps be exempli~
fied by the work of Darmois (l4a) who ex~
plains the transpeort of water associated with
electroosmosis on the basis of transport
of water molecules by ions. His work on
ultra-violet abscrption studies leads him
to the conclusion that the number of water
molecules electrically bound to a chloride
ion is of the order of 1000 in a sclution of
0.005 normal NaCl, and that the great
difference in the hydration of cations and
anions can explain the electroosmosis
phenomena. In general, positive ions are
more highly hydrated than negative lons,
and hence there would be a tendency for
a net flow of water toward the neqative
electrode. He derives an equation, in fact,
purperting to relate in a quantitative way,
the rise in solution at one electrode due
to electroosmosis, the potential, the num-~
ber of ions of one sign per milliliter, the
viscosity of the media, the mobilities of
the positive and negative lons and the
number of moles of water-of-hydration as-
soclated with the positive and negative
ions, respectively.

Whether the phenomenon of electroosmo-
sis is viewed from the classical or mod-
ern viewpoint, however, does not invali-
date the idea that there may be some ef~
fect on the mobility of a migrant, and from
the standpoint of this met effect, both
theories can be shown to lead to essenti-
ally the same conclusion.

Influence of Electroosmosis,
Absorption and
Barrier Effect

In Fig. 6 an attempt is made to repre-
sent, in an idealized, schematic fashion,
the possible Influence on the mobilities
of an ampholyte, under a wide range of pH,
of such factors as electroosmosis, absorp-
tion and barrier effect, The line CEG rep-
resents the hypothetical curve for an am-
pholyte in the absence of electroosmosis,
absorption and barrier effect, The curve
DFJ represents the shift to be expected
from electroosmcsis alone, all other inter-
ferring effects being assumed to be absent;
the effect, as indicated in this instance
by the movement of dextron and PVP, is
greater at higher than at lower pH. values,
In the region, pH 6 — 9, the effect of el-
ectroosmosis 15 reduced but little as the
pH iz reduced. As the pH is reduced to
values lower than 6, the effect of electro-
osmosis falls off until in the region of
pH =4, it is perhaps only 30% of the value
between pH's 6 — 9. In any case, the net
effect of electroosmosis alone is to couse
a shift to the right throughout the entire
HpH-mobility’'’ curve, and it would then
follow that lscelectric points determined
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Fig. 8§ An idealized schematic represen-
tation of the influence, on the mo~
bility of positive and negative
ions, of electroosmosis, adsorp-
tion and barrier effect, considered
individually and separately.

by a study of electromigration rates in
stabilized electrolytes would be higher
than those obtained by other techniques.
The magnitude of the difference in the iso~
electric points should be @ measure of the
amount of electroosmesis. The difference
observed would be expected to be smaller,
the lower the iscelectric point of the mi-~
grant, The effect of electroosmosis will
also appear to be magnified in direct ratic
as the migrants chosen for study exhibit
lowered mobilities, That is to say, if the
slope of the pH-mobility curve is steep,
the effect of electroosmosis will appear
to be less than if the slope is small; in
particular, the effect of electroasmosis in
shifting the iscelectric points of a slower~
moving migrant, such as o serum gamma
globulin, to higher values thon observed in
free solution will appear to be greater than
for a faster-moving migrant such as serum
albumin. In Fig. 6, a given shift in the
mobility of some particular migrant may be
represented by the dotted line, EK. For
a slower moving migrant, such as gammo
globulin, it is obvious that the correspond-
ing shift, EF, in the isoelectric point,
will be greater than for o faster moving
migrant.

The curve AEG illustrates the effect to
be expected if there is any tendency for
absorption of the migrant on the paper sur-
face. It might be expected that (in the ab~
sence of complex-ion formation) due to the
slight negative charge on the paper sur-
face, the electropheretic velocity of posi~
tive jons would be decreased, while that
of negative ifons would be relatively unaf-
fected. This the factor of absorption by
itself would not be expected to cause any
appreciable shift in the iscelectric points
of ampholytes when determined by ion-
ography, It would be expected, in general,
that the lower the pH of the buffer solu-
tion below that of the iscelectric point of
the migrant, the greater would be the ad-
sorption of the latter. As the pH of the
buffer solution approaches the pl of the
migrant, however, the effect of adsorption
would be expected to decrease to zero, As
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a rule it would seem preferable to run lon-
ographic determinations on ampholytes in
a buffer whose pH was greater than that of
the pl of the migrant. Under such condi~
tions the facter of adsorption would be
minimal, The same recommendation can
generally be made with regard to eluting
the dispersed zones of amphoteric sub-
stances from an ionogram.

The line BEH represents the effect, on
the mobility of a migrant, of stabilizing
the electrolyte medium with a material
such as paper, Due to the barriers’in mi-
gration introduced by the presence of the
cellulosce fibers, the mobilities of both
positively and negatively charged ions or
particles would be reduced, but there
should be no effect on the experimentally-
determined iscslectric point of a migrant,
In summation, then, it can be sald that
neither adsorption phenomena between the
migrant and the poper surface, nor the
"harrier effect'’, would be expected to
alter the value of the isocelectric point of
an ampholyte, when determined by iono-
graphy. They simply cause a counter-clock-
Wwise rotation of the pH-mobility curve
about the pl of the migrant, as a pivot.
Electroosmosis, on the other hand, might
be expected to yield pl values, when de-
termined in stabilized electrolytes, which
were greater than those determined in non-
stabilized electrolytes, the magnitude of
the effect seeming to be magnified in the
case of migrants of lower mobilities and
higher pI values. 3

Comparison of lsoelectric F‘oinf.s Obtained
from Mobility Data in Stabilized and in
Non-Stabilized Electrelytes

The isoelectric points of a number of
ampholytes such as amino acids (59), pre-

teins (51,52,81,96) and lipoproteins (51)
have been determined by lonographic me-
thods, and it i=s perhaps surprising that,
in general, the differences from those de-
termined by more classical methods is not
as great as might have been anticipated.
The interfering effect of electroosmosis
in ionographic measurements would there-
fore also appear to be less than might
have been expected from @ priori consid-
erations of the extent of the interfacial
surface between the buffer solution and
the material used to stabilize it. This ob-
servation may, perhaps, be explained by
the behavior of hydronium ions in an el-
ectric field. The idea has been put for-
word that when g potential is applied o-
cross a column of water some few hydre-
nium ions travel through the solution in
the ordinary diffusion manner. However,
the principal mechanism reasponsible for
the rapid ionic transportinvolves the trans-
fer of a proton from an hydronium ion to an
adjacent water molecule, as follows (23a):

bt it
H-0-H + O-~H * H-0 + H~-O0O-H
+ +

The newly formed hydronium ion, in turn,
can now transfer a proton to still another
water molecule, in a sort of Grotthuss
chain conduction. In this way, the hydro-
gen ion acquires a high mobility. After
the passage of the proton, the water mole~
cules are criented in a monner different
from that which existed while -the proton
was being transferred. If the prototropic
process of conduction is to continue, there-
fore, each water molecule must rotate after

positicn to accept a proton. It has ~ cur \Y]
computed that the prototropic contributiu..
to the conductonce of hydronium ions in
water at 25°C., is approximately 85% (23b).
Thus the apparent movement of hydronium
ions through the solutlon from ancode to

- cathode, which, according to the modern

school of thought, must play a contributing
role to what locks like a bulk movement of
water from the positive to the negative end
of the paper strip, is actually largely a
movement of protons, On this basis, the
electroosmotic effects due to the bodily
transfer of water assoclated with the move-
ment of hydrogen ions would be expected
to be relatively small as compared to the
result to be expected if there were no pro-
ton transfer between hydronium ions.
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STUDIES WITH LABELED ERYTHROCYTES AND |0DO-ALBUMIN

by
Kenneth Sterling

Dept. of Internal Medicine, Yale University School of Medicine

Crsl, a soft x-ray emitter, with 26.5 day
half-life has been employed for the mea-
surement of circulating red cell volume in
man. When added to red cells as sodium
chromate, the isotope is firmly bound by
hemoglobin. On relnjection into the sub-
ject, the labeled erythrocytes retain their
radioactivity without appreciable loss
through the course of a day.

Humeon serum albumin labeled with 2-3

iodine atoms per molecule remains tagged

after intravenous injection in rabbits and -

behaves like native protein by immuno-
chemical tests. On injection into human
subjects, plasma radioactivity falls rela-
tively rapidly during the first few days,
signifying distribution of the lobeled pro-
tein in the bodyfs exchangeakle albumin
pool. Thereafter a gradual decline of
plasmo radioactivity occurs, due to slow

~AN_

metabolic degradation of the protein. The
experimental curves have hbeen resoclved
into two exponential decay rates represent-
ing distribution and degradation. Qualifi-
cations of these interpretations are dis-
cussed.

Abstract of lecture delivered before the
New York Section AACC, April 18.



THE SPACES OF DISTRIBUTION OF TAGGED ERYTHROCYTES AND SERUM PROTEINS AND OF Na24 AND B/32"

by

Solomon A. Berson and Rosalyn S. Yalow

Veteran's Administration Hospital, Bronx, N.Y.

In man, the spaces of distribution of red
blocd cells tagged in vitro with K‘12 and
P™ give essentlally identical values for
total circulating erythrocyte volume in
simultanecus studies (1). Im labeled
humen serum albumin and gamma globulin
alse mix in identical volumes during the
first 15 minutes after intravenous adminis-
tration (2). However, simultaneocus deter-
minations with tagged erythrocytes ard
tagged albumin reveal an overall relative
cell volume of the body approximately 74%
lower than that indicated by the centrifuge
hematocrit value of the peripheral blooed,
corrected for trapped plasma (3). This is
presumed to result from the relatively hy-
pocellular blood of minute vessels (4).

The intravascular biolegical half life of
p# tagged erythrocytes averages 24 hours.
In individual subjects, this rate of fall may
be determined precisely over a peried of
several hours and extrapolated beyond, for
the evaluation of blood volume changes in
acute experiments, thus obviating reinjec-
tion techniques (5).

Distribution of 1%} labeled human serum
albumin results in a fall in plasma concen-
tration at tweo major exponential rates
equivalent to half times of about 3 and 24
hours. Distribution equilibrium is reached
in 4 - 6 days in the non-edematous subject
but requires as long as 10 days in the pa-
tient with massive ascites. The apparent
space of distribution at equilibrium aver-
ages about 2% times the plasma volume
(6, 71« ]

N024 and Br& eventually distribute into
apparent spaces considerably greater than
that occupled by extracellular fluid which
is presumed to be accurately measwed by
inulin (B8) and sucrcse (9). However, in
non-edematous subjects, ch'?}‘1 and Br
(corrected for red blood cell peretration)
diffuse at a rapid rate within the first 15-30
minutes into almost identical and repro-
ducible apparent spaces approximating that

of extracellular fluid (10).
creases in spaces of distribution of Na and
Br occur at a considerably slower rate and
are presumed to be due chiefly to intracel-
lular penetration. Extrapolation of this
slow rate to zero time permits correction
for cellular pervasion during the '‘extra-
cellular’’ diffusion period. However, anal-
ysis of leg edema, pleural fluid and ascitic
fluid in subjects with heart failure, leuke-
mia and cirrhosis of the liver respectively
reveal that uniform distribution of Na™ in
extracellular fluid is far from complete at
the time of the '"'slow'' second phase of
distribution. Since there is no assurance
that extracellular diffusion is complete at
this time in the normal subject as well, it
iz concluded that the early space of dis-
tribution cannot be presumed to be iden-
tical to that occupied by extracellulor fluid.
More likely, sodium and bromide, as wellas
other predoninantly extracellular electro-
lytes with an intracellular phase, have at
the end of 15-30 minutes, diffused into a
large fraction of the extracellular fluid and
a small moiety of the intracellular space.
The sum of these two spaces incidentally
approximates the true extracellular fluid
volume in non edematous subjects. The
determination of extracellular fluid volume
by such methods is therefore considered to
be unreliable.

Drs. Sidney 5. Schreiber, Joseph Post
and Lawrence H. Wisham participated in
various phases of the studies reported
here.
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THE CHEMISTRY OF BONE AND TOOTH FORMATION'

By
Albert Edward Sobel

From The Department of Biochemistry, Jewish Hospital of Brooklyn, Brooklyn, N.¥.

‘The inorganic composition of bone, en-
amel, and dentin may be represented in the
formula shown below:

[Cua[POdlzln * CaCoO,

where n = 2.1 to 9.3

About 6% of the calcium may be replaced
by magnesium, potassium, lead,
etc. Some of the carbonate is probably re-

sodium,

placed by citrate, fluoride, hydroxyl ion,
sulfates, and other anions.

Despite the wide variation in inerganic
composition, the crystal structure as shown

by X-ray diffraction studies is invariably-

that of an apatite. After ignition of 900°
this structure changes to '8—Cu3 (P04]2

when the Cu:PO4 mole ratio is 1.5 or less,
and continues to be apatite when this ratio
is 1,6 or more.

The CO,:PO, ratio of growing enamel,
dentin, and bone are relaoted to serum
C03:P04 ratios. Serum COS:PO ratios
are in turn related to dietary CO3:F'O
Thus, the C03:104 ratio of en=-
amel, dentin, and bone can be influencedin
a predictable manner by regulating the die-

ratios.

YAbstract of lecture delivered on May 22,
1953 before joint meeting of Chicago Sec-
tions of AACC and ACS.



BONE AND TOOTH FORMATION

tary Ca:P ratio. High caleium — low phos-
phorus diet produces high carbonate, where-
as low calcium — high phosphorus diet pro-
duces low carkonate tooth or bone.

When calcium acid phosphate is placed
in a solution used for calcification in vitro,
it changes to apatite (X-ray diffraction).
The solid contains calcium, phosphate,
and carbonate, The CO,:PO, ratio of this
solid is related to the COS:PO‘{ content of
the solution. These experiments imply that

if Cn::I-{“'-‘O4 is the first solid formed, as has .

been postulated previously, it can undergo
a change to the apatite structure, and the
composition of the new sclid is related to
the composition of the fluid. These experi-
ments establish g relationship between the
in vivo and the in viiro phenomena.

The properties of enamel are such that
one would predict Increased caries suscep~
tibility with a high carbonate enamel, rather
than with a low carbonate enamel. That
this is likely to be the case is indicated by
experiments in the cotton rat, where both
the incidence and the degree of caries was
about 4 times as high in the animals hav-
ing a high carbonate tooth.

Some of the facters that influence the
site and degree of mineralization were in-
tensively studied by our group as @ con-

tinuation of our earlier studies in 1934 to
1936. In rickets due to strontium or beryl-
lium, the minimal product of calcium and
phosphate ion required for caleification in
vitro of the rachitic bone cartilage is much
higher than in the usual type of rickets, or
in embryonic bone where the minimal prod-
uct is lowest. It was shown in our recent
studies that it is -‘possible to reversibly in-
activate the mechanism responsible for cal-
cification of the preosseous cartilage
matrix. Inactivation takes place by shak-
ing with 150 mM/L of Cat+ in the pres-
ence of the following icns (inactivators):

Be*t (0.1 mwL), cutt (0.5 mwL), Mgt
(10.0 mM/L), Na® (25 mm/L), &1 (100

mbd/L.), K+ (400 mM/L.). Reactivation tokes

place by shaking such sections with 150

mM/L of Ca'’. The inactivation is a func-

tion of the inactivater: Ca = raties. The
results appear to indicate that combination
with calcium ion is an essential preliminary
step to mineralization. Moreover, flucride,
cyanide, and strontium ions inactivate or
inhibit calcification in vitro in the presence
of magnesium ions, whereas in the absence
of magnesium lons strontium ions are rela-
tively mild inhibitors, cyanide is inactive,
and fluoride enhances the degree of calei-

fication.

The further study of the mechanism re-
sponsible for reversible inactivation is of
thecretical importance as a means of un-
derstanding the mechanism of calcifica-
tion. On treating bones with various agents
that inagctivate the calcifying mechanism, it
was shown that following some types of
treatment the inactivation is reversible,
while in other types of treatment, it is not
possible to reverse such in.ctivation,
which therefore may be regarded for the
time being as destruction of the calcifying
mechanism.  Special attention is called
among these experiments, to the fact that
after heating in water at97° it was possible
to reactivate the calcifying mechanism.
This treatment destroys the enzymes of the
glycolytic cycle. - In heoting ot the same
temperature with a reactivating solution
(0.15 M CaClzj, it was not possible to re-
activate the calcifying mechanism; since
C&:ICI.2 extracts chondroitin sulfate, where-
as distilled water does not extract to the

same degree, these experiments eall atten
tion to investigaoting the role of chondroitin
sulfate and releted compounds in the calci-
fying mechenism. Preliminary experiments
with protamine and toluidine blue as the in~
activater are in harmony with this concept.

THE COMPARTMENTATION AND KINETICS OF BODY WATER!

By
James S. Robertson

Brookhaven National Laboratory, Upton, L.1., New York

Dr. Brodie (1) has discussed some fea-
tures of the relatienship between antipy-
rine and heavy water as agents for measur=
ing the distribution of water. The chief ar-
gument for the use of heavy water rests
upon the fact that it is tracer water, as is
water made with tritium or with oxygen-18.
Any other agent has to be compared with a
form of tracer water before its validity as
an agent which measures the distribution of
water in a given situation is assured.
Agreement in the apparent volumes of dis-
tribution of deuterium oxide and another
agent in one species or in normal subjects
does not insure similar agreement in other
species or under patholegical conditions.
In kinetic studies the use of o form of
tracer water is essential.

Unfortunately, the measurement of tracer
water is more difficult than is that of sub-
stitute agents. The only radicactive form
available, ' tritiated water, is difficult to
count because the energy of the tritium
beta particle is only 0.019 mev, or about
1/8th the energy of carbon-14 beta parti-
cles. The stable isotopes, deuterium and
Gm, form verieties of heavy water which
differ from ordinary water in a number of
physical properties. The mass differences
make analysis with a mass spectrometer
possible. Other methods are based upon
the differences which eccur in the density,
the vapor pressure, the refractive index or

other properties (2). Among the more saiis-
factory methods for measuring small differ-
ences in density has been the falling dvop
methed. Briefly, in this methed one ob-
serves the rate of fall of a drop of the
sample being tested as it falls through o
column of orthofluorotoluene, an organic
liquid which at 27°C has a density slightly
below that of water. By carefully adjusting
the temperature one can establish conveni-
ent folling times for the range of concentra-
tions expected. The method is sensitive to
small chdnges in temperature and a water
bath regulated to 0.001°C is essential.
The method is also especially sensitive to
the presence of impurities and the samples
must be purified by distillation to asswe
accuracy. Schloerb, Moore and associates
(3) have used this method in many studies
and have developed an elaborate distilla-
tion apparatus for processing several sam-
ples simultaneocusly (4).

I have been more interested in the com-
partmentation of the bedy water and in the
kinetics of its exchange among these com-
partments than in equilibrium measurements
of total body water.
proaches to the problem of compartmenta~
tion. One is to compare the volumes of
distribution of other agents which have
more restricted distributions, such as
labeled red cells, dyes, or tagged albumin
for the blood volume and sodium, chloride,

There are several ap-
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bromide, inulin, sucrose or other agents for
the extracellular fluid. Some of these are
discussed in other papers on this panel.
Ancther set of clues to the compartmenta-
tion is obtaingble from the curve of the ap-
proach of the concentration of the tracer to
equilibrium. In general this curve can be
approximated by a few exponential com-
ponents. Granted that there is some con-
troversy as to how well justied one is in
representing such a presumably compli-
cated cuve by a few exponentials, the
procedure does have rational theoretical
support and seems to me to be well weorth
using. A greater hazard arises from the
ways in which these exponential compo-
nents can be misinterpreted. In o multi-
compartment system in which there is ex-
change back and forth, the behavior of a
tracer in one compartment is affected by
the events in each of the other compart-
ments. In particular, it is usually incorrect
to assume thot a given component, as ob—
tained experimentally, represents any par-
ticular process. A key reference for the
correct procedures and Interpretotions is
the article by Sheppard and Householder (5).

Based upon talk (Body Water Studies with
Deuterium) presented ot meeting of New
York section of the American Association
of Clinical Chemists April 14, 1953.



It turns out that the exchange of deu-
terium oxide among the body compartments
is quite rapid.. Moore and co-workers (3)
found the rate of exchange in the arm to be
s0 rapid that the fast components seen in
the arterial plasma curve are effectively
masked in the venous plasma curve. The
two curves are widely separated at first
and it tckes about an houwr before they ap~
pear to coincide. Furthermere, even the ar-
terial curve is markedly affected by the ex-
change which occurs in the pulmoneary cir-
culation, so that the apparent volume of
distribution as measured by the first ob-
tainable orterial sample is much greater
than the plasma volume. An implication of
this is that from the kinetic viewpoint the
boundery between the bleed and some of
the major divisions of the extravascular
fluids is of little importance — these rapid-
ly exchanging spaces are effectively part
of the vascular system so far as water ex-
change is concerned. There are at least
two ways of accounting for the slow com-
ponents which are seen: the effect of
slowly exchanging portions of the extra-
cellular fluid or the effect of exchange with
intracellular water. Edelman (6) has pur=
sued this problem and concludes that trans-
capillary exchange of water is important
only during the first minute following in-
jection. He explains the slower compo~
nents which are found on the basis of dif-
fering rates of exchange with the intracel-
lular water of various tissues.

A different picture is obtained in the
edematous states. The approach to equi-
librium is much slower. Prentice, Siri and
Joiner (7) have compared ascitic fluid and
plasma equilibration curves in subjects
with ascites due to cirrhosis or to meta-
static carcinoma, and show that in these
conditions the behavior of tritium — labeled
water can be approximately described by
the equations for a two-compartment sys-
tem, with ascites as one compartment and
the rest of the body water as another. The

ascitic fluid turnover rate was found to be
40 to 80 per cent per hour. We have some
similar studies made with deuterium in
edematous nephrotic children but the
analyses have not been completed and can-
not be reported at this time. We do have
the results on antipyrine studies which
were made simultanecusly and find that in
edematous subjects antipyrine is not en-
tirely satisfactory.
tabolized or excreted at o comparatively
rapid rate, the mathematics which cre ap-
plicable to closed systems no longer hold.
The situation is closely analagous to the
parent-daughter relationships which occcur
in some radioactive decay schemes. Figure
(1) shows curves obtained with antipyrine
in the venous plasma and in the ascitic
fluid of a nephrotic child. The only in-
stant that the concentration is the same in
these two compartments occurs when the
curves cross. Any other compartment, such
as the peripheral edema fluid, will most
probably have a concentration curve which
crosses the plasma curve at a different
time, so there’is no time at which the en-
tire system is in concentration equilibrium.
Figure (1) also shows the curves obtained
with sodium 24 in a simultanecus study.

When an cgent is me-
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Since this subject was not excreting much
sodium, the closed system principles do
apply. This and other studies made with
sodium-24 support the hypothesis that the
relatively slow rates of water exchange
seen in the edematous nephrotics are ex-
tracellular phenomena. 3

In conclusion, the argument for the use
of tracer water in body water studies has
been reviewed and some applications of
the methods of determining the compart-
mentation and kinetics of bady waler have
been discussed. :
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tion of Tracer Experiments in Closed
Steady State System, J. App. Physics
22, 510 (1951)

6. Edelman, LS., Exchange of Water Be-
tween Blood and Tissues; Chaoracteris=~
tics  of Deuterium Oxide Exchange in
Body Water, Am. J. Physiol 171, 279
(1952)

7. Prentice, T.C., W. Siri and E.E. Joiner,
Quantitative Studies of Ascitie Fluid
Circulation with Tritium — labeled
Water, Arm. J. Med. 13, 668 (1952}
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CECILIA RIEGEL, C. YON FRIJTAG DRABBE, HARRY G. ANRODE

THE QUANTITATIVE SEFARATIONOF
ESTROGENS BY PAPER PARTITION
CHROMATOGRA FHY. L.R. Axelred
(Department of Radiation Bioclogy, The
University of Hochester School of Med-
icine and Dentistry, N.Y.). J. Biol.
Chem. 201, 59-69, 1953. :
In the method described, o-dichloroben-
zene-formamide, methylene chloride-forma-
mide, and cyclohexene-formamide
used for separation.
A number of color reagents are described
and their behavior with various compounds

were

is tabulated.

Quantitative measurements were made
by means of a spectrophotometer at 280 to
282 mu. C.vF.D,

REPORT ON ENZYMES (TESTS FOR

UREA WITH UREASE). I. W. Cook,

(Fooed & Drug Admin., San Francisco,

Calif.). J. Assoc, Offic. Agr. Chemists

35, 544-51, 1952.

A modification of the method of Cook for
the detection of sub-gomma quantities of
ured. H.G.A.

A METHOD FOR THE ESTIMATION OF

TOCOPHEROLS IN BLOOD PLASMA.

P. N. Joshi and R.G. Desai (Tata Memo~

rlial Hosp., Parel, Bombay).. Indian J.

Med. Research 40, 277-87, 1952.

Quaife’s micromethod is modified by
using CHC], instead of xylene as the sol-
vent to obtain a more intense color. H.G.A.

A PHOTOMETRIC METHOD FOR ESTI-

MATION OF SERUM CHOLINESTER-

ASE, J, Gregoire and M. Cotte (Univ.

Marseille, France). Compt. rend. soc.

biol, 146, 741-4, 1952.

The substrate contains acetylcholine
weakly buffered te pH 7.5 and phenol red.
Cholinesterase activity is calculated from
the decrease in intensity of the absorption
band of the indicator at 558mu. H.G.A.

MICROANALYTICAL METHODS FQR

PROTEINS IN BLOOD PLASMA. H. B.

Salt (Roy Infirmary, Worcester, Engl.).

Analyst 78, 4-14, 1953.

A critical review with 112 references.
H.G.A.
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CHOLIC ACID: ADEQUATE STIMULUS
FOR HYPEHRLIPEMIA IN NORMAL
FASTING HAT. 5.0. Byers and M. Fried-
man (Harold Brunn Institute, Mount Zion
Hespital, San Francisco, Calif.). Proc.
Soc, Exp. Biol.and Med, 82:425-426, 1 953.
Intravenous injection of sodium cholate
into normal fasting rats produced an exper-
imental hyperlipemia. The lipemia resulted
from a comparable percentage increase in
the concentration of each plasma lipid
fraction, and not from preferential increase
of any one particular plasma lipid. E.V.

PARATHYROID EXTRACT AND ALKA-
LINE PHOSPHATASE ACTIVITY. C.D.
Kochakian, B.A. Reed, M. Bonelli, and
G. Sala, (Oklahoma Medical Research In-
stitute, Oklahoma City, and Instituto di
Clinica Medica Generale dell’Universita

di Milano, Italy). Proc. Soc. Exp. Biol.

and Med, 82:495-496, 1953,

.Parathyreid extract produces an in=
creased excretion of phosphorus, but no
change in the alkaline phosphatase activi-
ty of the kidney of male rats. E:V.

CROSS-DIALYSIS: DESCRIPTION OF A

POSSIBLE METHOD OF TEMPORARY

KIDNEY SUBSTITUTION. M.M. Krainin

(Medical Research Laboratories, Veter-

ans Administration Hospital, Atlanta,

Ga.). Proc. Soc. Exp. Biol. and Med, 82:

5315-518, 1953,

By a system of cross-dialysis, blood of a
uremic subject would be cross-dialyzed
with that of '@ subject with normal kidneys.
There would be no mixing of blood between
the two circulations. In such « system, it
is anticipated that the normal subject
would remove through dialysis ""toxic prod-
ucts'’ from the uremic subject and then uti~
lize its own kidneys to excrete them. It is
believed that the procedwre is relatively
uncomplicated, safe, and requires few lab-
oratory checks during operation. Further
study is required to determine whether or
not it has any value asa clinical test, E.V.

A STUDY OF THE RATE OF PROTEIN
SYNTHESIS IN HUMANS.II. MEASURE-
MENT OF THE METABOLIC POOL
AND THE RATE OF PROTEIN SYN-
THESIS., A. San Pietro and D. Ritten-
berg (Department of Biochemistry, Col-
lege of Physicians and Surgeons, Co-
lumbia University, New York, N .)Y,).
J. Biol. Cltem. 201, 457-473, 1953.
The kinetic interrelationship of the am-
ino acid and protein metabolism is as-
sumed to be illustrated by the scheme:

Protein
Metabolic Pool—— Urea Paol

The author’s experiments indicate that the
metabolic pool is small and that it turns
over rapidly. The immediate impact of an
injected amino acid appears to be largely
dissipated within. several hours; from
then on redistribution of the amino acids
released from the preleins dominates the
picture. Previously reported measure-

ments of these interrelationships did not
take into account the importance of urea
nitrogen excretion as a rate determining
step. o) el B s

PAPER ELECTROFHORESIS IN THE
CLINICAL LABORATORY. A. Gronwall
(Univ. Hosp., Upsala, Sweden). Scand.
J. Clin, & Lab, Invest. 4, 270-80, 1952.

A general discussion of methods and dp- -

plications. H.G.A.

EXPERIENCES WITH ANTWEILER'S
MICROELECTROPHORESIS! APPA-
RATUS. E. Bierring and E, Nielsen
(Med. Lab. Copenhagen). Scand. J.
Clin. & Lab. Invest. 4, 281-92, 1952,

A critical discussion. H.G.A.

REPRODUCIBILITY WITH PAPER EL-
ECTROFPHORESIS CF SERUM . PRO-
TEINS. S. Chr. Sommerfelt (Drammen,

Hosp., Drammen, Norway). Scand. J.

Clin & Lab. Invest. 4, 307-12, 1952,

In two series of 12 and 13 consecutive
analyses of the same serum varictions of
2 to 10% of the individual fractions were
okserved, H.G.A.

A MICROMETHOD FOR THE DETER-
MINATION OF P-AMINOSALICYLIC
ACID AND N-ACETYL-P-AMINOSALI-
CYLIC ACID. E, Nielsen and E. Trae-
torius (Med. Lab., Copenhagen). Scand.
J. Clin & Lab. Invest, 4, 313-18, 1952,

&JGUA,

A SIMPLE METHOD FOR THE DETER-
MINATION OF DEXTRAN IN BLOOD
AND URINE. L. Jacobsson and H. Han-
sen (Sahigren's Hosp., Gothenbutg, Swe-
den). Scand. J. Clin. & Lab. Invest. 4,
352-4, 1952, H.G.A,

A MODIFIED PHOTOMETRIC NIMHY-

DRIN METHOD FOR THE ANALYSIS

OF AMINO AND IMINO ACIDS. W. Troll

and R.K. Cannan (New York Univ.College

of Medicine, New York, N.Y.). J. Biol.

Chem, 200:803, 1953

0.4 to.0.5 ml, of aquecus amino acid so-
lution (containing 0.05 to 0.5 M of omino
acid)} is heated with 1 ml. of KCN-pyridine
solution and 1 ml. of 80% phencl reagent.
As soon as the mixture reaches the tempera-
ture of the waterbath, add 0.2 ml, of nin-
hydrin solution. Stopper the tube, allow to
react for 3-5min, Cool. Dilute to 10 ml. with
60% alcohol, Read at 570 my. against a
blank of 0.4—0.5 ml. of ammonia-free water,
treated as the unknown, -All amino acids,
except tryptophan and lysine, react quanti-
tatively. :

0.1 ml. of urine or sample containing 1-15
pg. of hydroxyproline are placed in a Folin-
Wu tube. The pH of the urine ia adjusted to
7.0 with sclid dibasic potassium phosphate
(to other samples add 0.l ml. of phosphate
buffer pH 7.0, 0.1 M.). Add 2.5 ml. of ben-
zene, The tube is attached to a vibrator, the
bulb dipping into a waterbath of 759, The
vibrator is started and 0.2 ml. of ninhydrin
solution is added. Allow lo react for 5
minutes, Remove the tube from the water-
bath, Make up the benzene layer to 10 ml,

—AAZ

in a volumetric flask, Read the density at
5350 myu in a Beckman spectrophotometer,
Mormal value for urine: 0.5—2.5 mg. of hy-
droxyproline per day. C.vF.D. |

A STUDY OF THE SYNTHESIS QOF
CREATINE BY LIVER PREPARA-
TIONS. 5. Cohen (Department of Pedi-
atrics, University of Colorado School of
Medicine, Denewvr, Colorado). J. Biol,
Chem. 201, 93-102, 1953,

Homogenates of livers of adult guinea
pigs synthesize creatine in the presence
of guanidoacetic acid, L-methionine, and
ATP. Those of embryonic guinea pigs re-
quired in addition a component of the tri-
c arboxylic acid cycle, e.g. fumarate., The
latter also enhanced the formation of cre-
atine by whole homogenates of the liver of
adult rats when a pteridine derivative such
as folie acid, aminopterin, or 6-pteridylal-
dehyde was added.

Scluble preparations capable of creatine
synthesis have been obtained from quinea
pig and rat livers. Rat liver preparations
require more ATP then those of guinea
pigs. 3

Oxygen is required by whole homogen-
ates. Methionine serves as a specifie
methyl donor in the reaction. Magnesium
ions are required, C.F.D.

INTRAMITROCHONDRIAL REGULA~

TICN OF OXIDATIVE RATE. P. Sieke-

vitz and V.H. Potter (McArdle Memorial

Laboratory, Medical School, University of

Wisconsin, Madison, Wisconsin). J. Biol.

Chem. 201, 1-13, 1953.

The availobility of o phosphate acceptor
is believed to be an important requirement
for exidation in organized systemsin which
oxidation is coupled with phesphorylation.
Adenosinediphosphate is such an accepter
present in mitochondria and its concentra-
tion in the mitachondrion rather than in the
cell as a whole is believed to regulate the
rate at which oxidation occurs in a system
such as that invelved in citrulline synthe-
sis from ornithine, carbamyl glutamate and
NH,CL.  In resting mitochondria a slow
breakdown of ATP provides ADP in low
concentration so that little oxidation oc-
curs, When the citrulline-synthesizing sys-
tem is added to mitochondria, an increase
in Qg uptake occurs as synthesis proceeds.

The concentrations of the nuclectides
invelved, ATP, ADP and AMP, appear to
remain unchonged in the medium. It i=
thought that such changes are localized in
the mitochondria.

Dinitrophenol, hexckinase and calecium
ions which also convert ATP to ADP show

. the same general picture of Increased oxi-

dative rate with constant levels of nucleo-
tides in the mediua. CuwwF.D.

COLORIMETRIC MICROESTIMATION OF
HUMAN BLOOD CHOLINESTERASES
AND ITS APPLICATION TOPOISONING
BY ORGANIC PHOSPHATE INSECTI-
CIDES. R. L. Metcalf (Univ. of Califor-
nia Citrus Expt. Sta., Riverside!. J.
Econ. Entomol. 44, 883-90, 1951.



DETERMINATION OF GENTISIC ACID
IN BLOOD. M. Rossanda (Univ. Milan).
Atti soc. lombarda sci. med. biol. 5,
74-7, 1948-50.

RECENT CONTRIBUTIONS OF ELEC-
TRCPHCRESIS TO CLINICAL PATHOL-
OGY. B, Fisher (Michael Reese Hosp.,
Chicago, Ill.). Am.J.Clin. Path.23, 246-
62, 1953,

A review, C.R.

REGULATION OF BLOOD CHOLES-
TEROL. S. Q. Byers, M. Friedman and
B. H. Rosenman (Mt. Zion Hosp., San
Francisco, California.) Metabolism 1,
479-503, 1952. .

A review with 227 references. H.G.A.

FACTORS IN THE REGULATION OF
BLOOD SUGAR. J. MNovis (Univ. Bahia,
Brazil). Arguiv. univ. Baghia, fac. med.
6, QQU-29, 1951. H.G.A

THE EFFECT OF HEPARIN CON SER-
UM LIPOPROTEINS. E. A. Nikkila
(Univ, Helsinki, Finland)., Scand. J.
Clin, & Lab. Invest. 4, 369-70, 1952.

Paper electrophoresis studies of the ef-
fect of heparin on serum patterns. H.G.A,

BIOCHEMICAL ADAPTION. THE ORI~
GIN OF URINARY AMMONIA AS INDI-
CATED BY THE EFFECT OF CHRONIC
ACIDOSIS AND ALKALOSIS ON SOME
RENAL ENZYMES IN THE RAT. B.M.A.
Davies and ]. Yudkin (King's Coll., Lon-
don). Blochem. J. 52, 407-12, 1952.
H.G.A.

MAGNESIUM METABOLISM IN SURGI-
CAL PATIENTS. EXPLCRATORY OB~
SERVATIONS. B. W. Haynes, Jr., E. 8.

present in concentrations of less than 15
mg. per day: aspartic acid, proline, me-
thionine , citrulline, glucosamine, hydrox-
ylysine, ornithine and arginine. Glumatic
acid appeared only after urine had stood
several days.

Follewing hydrolysis of urine with HCI
the amounts of almost every amino acid
are increased, About 2 g. of amino acids
are excreted each day in ceonjugated form.
Glyeine, glutamic and aspartic acids con-
stitute the major portion of the conjugated
amino acids, C.vF.D.

INFLUENCE OF ADMINISTRATION OF
ACTH ON URINARY AMINC ACIDS. E.
Ronzoni, E. Roberts, S. Frankel, and C.

E. Ramasarma (Department of Neuropsy-

chiatry and the Wernse Laboratory of

Cancer Hesearch, Washington University

School of Medicine, St. Louis, Missouri).

Proc. Soc. Exp. Biol. and Med. 82:496~

503, 1953.

The administration of ACTH to humans
evoked notable increases in the excretion
of amine acids, ammonia, urea, uric acid,
and some undetermined nitrogenous con~
stituents. All of the urinory nitrogen con-
stituents returned to normal levels shortly
after cessation of treatment. The possible
significance of some of the findings is in-
dicated. E.V.

PAPER ELECTROPHOHRESIS OF SERUM
PROTEINS. WITH MICRO-KJELDAHL
NITROGEN ANALYSIS OF THE PRO-
TEIN FRACTIONS. A COMPARISON
WITH FREE ELECTROPHORESIS AND
SALT FRACTIONATION METHODS. B.
Levin ond V. G. Oberholzer (London,
England). Am. J. Clin. Path. 23, 205-17,
1953.

Following electrophoresis of blood serum

ase activity of tumar tissue by urethan and
by triethylene melamine is varlable but
there appears to be correlation between the
inhibition by these drugs and the radio-
sensitivity of the tumer tissue, C.R.

ANALYSIS OF ERROH IN CLINICAL

CHEMICAL DETERMINATIONS AND

PIPETTING PROCEDURES, R.I. Henry,

S. Berkman, O.]. Galub, and M. Segalave

(Bio-Science Laks., California). Am. I.

Clin. Path, 23, 285-96, 1953,

A statistical study of errors inyolved in
pipetting and in various steps of the pre-
cedures in determination of blood glucose,
serum inorguanic phosphate’ and serum che~
lesterol accerding to the manual accome
panying the Klett-Summerson photocolori-
meter. ; C.R.

POISONING BY METHYL-PARAFYNOL.
(DORMISON). FATAL, SUICIDAL. OVER-
DOSE OF 3-METHYL-PENTYNE-o0l-3, A
NEW HYPMOTIC. Reuben M. Cares, Ber-
nard Newman, and Joseph C, Mauceri
(Kings Park, N.Y.). Am. J. Clin. Path,
23:129, 1953 :
The case reported is that of a 45 yr. old
woman, dying apparently from cardiac ar-
rest, Chemical analysis of the liver showed
a concn. of 49 mg Dormisen per 100 gm
tissue. C.R.

THE SYNTHESIS OF CHOLINE AND
CREATINE IN RATS UNDER VARIOUS
DIETARY CONDITIONS. IJ.A. Stekal,
5. Weiss, P, Smith and K. Weiss {(Lanke-
nau Hospital Research Institute and the
Institute for Cancer Research, Philadel-
phia, Pa.). J. Biol. Chem. 201, 295-315,
1953.
1. The extent of the incorporation of the
methyl group of methionine and of betaine

Crawford, and Michael FE.De Bakey (Bay-  ©on filter paper, the strips of paper are cut into tissue choline and creatine is de-

lor Univ., ‘Houston, Tex.). Ann. Surg. at the boundaries of the various protein creased in the folic acid-deficient rat.
136, 659-67, 19521 fractions, and these cut pieces after ex- 2. Homocystine or cystine increased in-
T tractlon with method alcohol are analyzed carporation of €77 into choline creq-
Mg is r"-“fi“e‘d following surgery. "Ex- =, o by micro-K jeldahl procedure, Protein tin:,. > e
cretion of Mg is influenced by ACTH. fractions are calculated from N content. 3. Added choline or betaine partly over-
H.G.A. This method was shown to give results in came the effects of folic-acid deficiency.
good agreement with free electrophoresis 4. Less creatine was synthisized from

A CHROMATOGRAPHIC INVESTIGA-
TION OF THE AMINO ACID CONSTIT-
UENTS OF NORMAL URINE, W.H. Stein
(Laboratories of' the Rockefeller Insti-
tute for Medical Besearch, New York,
N.Y.), J. Bicl. Chem. 201, 45-58, 1953.

by the Tiselius method, and at least as the methyl group of choline than from the
good results as those reported for the dye methyl groups of methionine, betaine, for-
elution method following paper electro- mate, the «-carbon of glycine, or the f3-
pheresis described by Cremer and Tiselius. carbon of serine. C.wF.D,
The results by the procedure described ;

el e S nihonensbasas Laf herein are in better agreement with the re- STUDIES ON ALPHA-KETOGLUTARIC
e o Al Aniles drive Iaan aifiad  uusa iy iee RIacEophorenim,, Micuns cne: OXIDASE. Iil. Role of coenzyme A and
bynmeans of chromatographic separation those obtained by salt fractionation diphosphopyridine: nuclectide. D.R.
on Dowex 50, supplemented by paper methods. C.R. Sanadi and J.W. Littlefield (Institute for
chromatography. Concentrations of amino EFFECTS OF CANCER CHEMOTHERA- Enzyme Research, University of Wis-
aclds were measured by means of nin- FEUTIC AGENTS ON DEHYDROGEN- consin, Madison, Wisconsin) J. Biol.
hydrin, ASE ACTIVITY OF HUMAN CANCER Chem. 201, 103-115, 1953.

Approximately 1 g. of amino acids was TISSUE IN VITRO. Maurice M. Black and =-ketoglutaric acid + pPNt 4 c® A =
found to be excreted each day in unconju- F.D. Speer (N.Y. Med, Coll., Flower and succinyl C°A + DPNH + C(‘_.‘r2 + I-I+. The
gated from, 70% of which consists of Fiith Ave. Hospitals, N.Y.). Am. J.Clin.  reaction is catalyzed by e-ketoglutaric
tourine, glycine, histidine and methyl- Path. 23, 218-27, 1953. oxidase., Succinyl C°A is a thicester.
histidine. Others identified are: threo- Detern. of in vitro dehydrogenase activi- The reaction is specific for DPN, At
nine, serine, asparagine, alanine, amino- ty of various human cuncer tissues indi- high concentrations pantetheine can re-
adipic acid, cystine, valine, isoleucine, cate 1) no corelation between in vitro de- C®A.  The reaction equilibrium is far
leucine, tyrosine, phenylalanine and hydrogenase activity of the tumer tissue toward succinyl C°A production, and the
lysine, and clinical behavior of the tumer; 2) the DPNH formed is independent of pH.

The following were either absent or degree of inhibition of in vitro dehydrogen~ c.vF.D.
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CHOLESTEROL SYNTHESIS BY LIV-

ER.III. ITS REGULATION BY INGEST-

ED CHOLESTEROL. G.m: Tomkins,

H. Sheppard and [.L. Chalkoff (Depart-

ment of Physiclogy of the University of

California School of Medicine, Berkeley,

Califernia). J. Biol. Chem. 201, 137-141,

1953.

Female rats were fed diets with and
without added cholesterol. After 6 to 8
days the rats were sacrificed, the livers
were excised, and 500 mgqg. of slices incu-
bated for 3 hours at 37°C. with 1 uM of
carboxylelabeled acetate. ;

When a diet contained 5§ per cent choles-
terol, cholesterol synthesis frem acetate
practically stepped. Marked depreasion of
synthesis occunred also in rats fed 0.5 per
cent cholestercl diets for 7 days. Even a
single feeding of cholesterel showed an
.effect. The results indicate that choles-
terol synthesis in the liver is under home~
ostatic regulation by dietary chole sterol.
The findings raise the question as to
whether severe restriction of dietary cho-
lesterol offers amy real advantage in the
‘control of arteriosclerosis. C.vF.D.

BELOOD PROTEINS IN REST AND
MOVEMENT, II, E. P, Pumar and
J. I. P, Pumar (inst. nacl. nutricion,
Caracas, Venezuela), Arch. venezolanos
nutric. 3, 53-8, 1952.

After a one hour rest period the blood
proteins of 30 pregnant women showed a
marked.drop from original values. The
A/G ratios were not altered. ‘H.G.A.

COMPARISON OF INULIN AND EN-
DOGENOUS CREATININE CLEAR-
ANCES IN YOUNG CHILDREN, 8. A.
Doxiadis and M. K. Goldfinch (Univ.
Sheffield, Engl.). J. Physiol. (London)
118, 454-60. 1952,

The object of the study was to asses the
value of endogenous creatinine clearance
as a measure of glomerular filtration rate
(GFR) in infants and young children. It is
concluded that the method of Bonsnes and
Taussky is not suited for measuring GFR
in infants and young children. H.G.A.

THE REGULATION CF WATER EX-

CRETION BY THE NEUROHYPO-

PHYSIS. H. B. Van Dyke (Columbia

Univ.). Bull. N, Y. Acaod. Med. 29, 24~

33, 1953.

A review and discussion with 23 refer-
ences. H.G.A.

THE EFFECTS OF CHANGES IN THE
DISTRIBUTION CF EXTRACELLULAR
FLUID ON SODIUM EXCRETION. Cb-
servations following compreassion of the
-legs. J.A,Lusk, Wm. N. Viar, and T. R.
Harrison (Med. Coll. of Alabama, Bir~
mingham). Circulation 6, 311-17, 1952.

It is suggested that the distribution,

rather than the total vol. of extracellular
fluids has a regulatory action on Nat ex-
cretion. H.G.A.

RATES OF TRANSCAPILLARY MOVE-

MENT OF CALCIUM AND SODIUM AND

OF CALCIUM EXCHANGE BY THE

SKELETON. W. D. Armstrong, J. A.

Johnson, L. Singer, R. I. Lienke, and

M. L. Premer (Univ. of Minnesota, Min-

neapolis). Am. J. Physiol. 171, 641-51.,

1952,

Cr.-:"+ binding by plasma protein does not
impede transcapillary movement of Ca++.
The redistribution of CGH‘ between the
bound and ionized state is a rapid pro-
cess, The rates +of transcapillary move-
ment of plasma Ca  and Na are equal.

H.G.A.

HETEROGENEITY OF FETAL AND
ADULT HUMAN HEMOGLOBINS. I.
Roche, Y. Dermrien and M. Roques (Col-
lege of France, Paris).” Compt. rend.
soc. biol. 146, 689-92, 1952..

Froctional salting out with phosphate
salts shows human hemoglobins to consist
of hemoglobins differing in their relative
proportions in fetal and aduli blood.

: H.G.A.

MODIFIED PROCEDURE FOR DETER-
MINATION OF PROTEIN-BOUND IO~
DINE IN SERUM. H. Sobel and S. Sapsin
(Cedars of Lebanon Hosp., Los Angeles,
Calif.). Anal. Chem. 24, 182931 (1952)

A modification of the Chaney procedure
te cut the running time in half is described.
H.G.A.

PLASMA TRON AND THE THANSPORT

OF IRON IN THE ORGANISM. C. B.

Laurell (Univ. Lund, Sweden). Phar

macol. Revs. 4, 371-95, 1952.

A biechem. ond physiol. review with 218
references. H.G.A.

MODE OF ACTION OF CORTISONE.,

F. Heni (Med. Univ.-Klin., Tubingen,
Germ.). Med. Klin. 47, 669-71, 949-53,
1952,

A review with 113 references, H.G.A.

SERUM IRCN. H. Palmer. Tids. Norske
Laegeforen. 67, 47-9, 1947. H.G.A.

PLASMA POTASSIUM LEVELS IN LEU-

KEMIA. A, Vidabaek (Uuiv. Hosp.,
Copenhagen). Acta Med. Scand. 144,
160-4, 1952.

Acute leukemia may be accompanied by
hypokalemia which is attributed to neofor-
mation of tissue. H.G.A.

SOUTHERN CALIFORNIA SECTION

Telfer B. Reynolds, M.D., Instructer
in Medicine, University of Southemn
California Medical School, was gquest
speaker before the local section and
guests April 7at the Cedars of Lebanon
Hospital, Los Angeles. Dr. Reynolds
recently returned to this country after
one year as research fellow at Hammer-
smith Hospital, London.

—

Dr. Reynolds listed the following
determinations as of particular impor-
tance to ''Differential Diagnosis in
Electrolyte Disturbances:’”” NPN or
urea, COp, Cl, Na, K, P, blood pH,
urine pH and specific gravity, and plas-
ma specific gravity or hematocrit.

Dr. Reynolds expressed the opinion
that the clinical chemist can render
valuable service as a consultant to the
physician who is not a specialist in
electrolyte disturbances, particularly by
indicating to him the possible causes
for any abnormal levels found in the
above determinations. Following up this
suggestion, he illustrated his address
with a series of charts, each of which
concemed a particular abnormal level,
(for example, high NPN) and concisely
listed those pathological conditions
that are most frequently found responsi-
ble.

John W. Mehl, Ph.D., Professor and .

Head of the Department of Biochemistry
and Nutrition, University of Southern
California Medical School, returned for
a second engagement as quest speaker
May 6 at the Loos Angeles County Hos-
pital. Dr. Mehl, a specialist in plasma
protein research, especially by electro-
phoretic techniques, spoke on “'Lipo-
proteins in Human Plasma,”

The season was concluded with the
annual dinner meeting of the Carolina
Pines restaurant, June 2. Merle L. Lew-

is, Ph.D., University of Southern Cali- |
fornia Medical School, automatically

succeeded Dr. R.J. Henry as Chairman.
Herbert O. Carne, Ph.D., Long Beach
Veterans Administration Hospital, was
elected to succeed Dr. Lewis as Pro-
gram Chairman ond Chairman-Elect.
Williom McKee, Charey Chemical Lab-

oratory, was elected to succeed Kenneth

Johnson as Secretary-Treasurer.
During the past season, the local
section has customarily met on the first
Tuesday of each month for a scientific
session followed, after a brief inter-
mission, by a business session (except
in March when a luncheon meeting was
held during the 123rd National Meeting
of the American Chemical Society).
During the season, the section and
guests were addressed by five guest
speakers and four member speakers.
When the new season begins next Sep-
tember, the local section will again
extend to all those interested its cus-

tomary welcome to attend all scientific

sessions. (Individual announcements



will be found in Scalacs, publication of
the Southern California Section of the
ACS). '

PHILADELPHIA SECTION

The fourth meeting of the 1952-53
season of the Philadelphia Section,
American Asscciation of Clinical
Chemists, was held on Tuesday, Febru-
ary 24, 1953 in Alumni Hall of the
Hospital of the University of Pennsyl-
vania. Prior to the meeting, there was
an informal dinner in honor of the
speaker at the Lido Restaurant.

The president, Dr. Cecilia Riegel,
introduced Dr. Albert E. Sobel, Presi-
dent of the American Association of
Clinical Chemists, Head of the De-
partment of Biochemistry of the Jewish
Hospital of Brooklyn, and Professor of
Chemistry at the Polytechnic Institute
of Brooklyn, who spoke on ''Quantita-
tive Ultramicro Analysis in Clinical
Laboratories.’

After considering the role of the
chemistry department in a hospital, Dr.
Sobel described the development of
clinical chemical procedures, with em-
phasis on the considercble progress
that has been made in recent years in
refinements of techniques that have
permitted the use of smaller and small-
er quantities of unknown materials
without sccrifice in the precision and
accuracy of the methods. In pointing
out the increasing demands that are
made on the clinical chemist for more
analyses on the same or smaller
amounts of blood, Dr. Sobel cited
specific cases to show the valuable
~ role that some of the ultramicro chem-
ical analyses have had in establishing
diagnoses in critical cases.

Dr. Jaime Roizman of the University
of San Paoclo, Brazil, who has been do-
ing graduate study in pediatrics at the
Jewish Hospital of Brooklyn, assisted
Dr. Sobel in presenting a most excel-
lent demonstration of some of the quan-
titative ultramicro analyses that can
be carried out on a few drops of blood
from a finger puncture.

After the formal program, Dr. Sobel
and Dr. Roizman answered numerous
questions related to the subject of the
lecture.

The fifth meeting of the 1952-53
season on Tuesday, March 24, 1953 in
Alumni Hall of the Hospital of the Uni-
versity of Pemnnsylvania. There was
an informal dinner in honor of the

speaker at the Lido Restaurant preced-
ing the meeting.

In the absence of the president, Dr.
Cecilid Riegel, the vice-president, Mr.
A. G. Keller, presided at the meeting.
Mr. Keller announced that officers 'for
the coming season would be elected at
the next meeting on April 28, 1953 and
that Dr, Riegel had appointed the fol-
lowing members of the section to serve
on the nominating committee:

Dr. Ellenmae Viergiver, Chairmen

Mr. Herman Siplet

Mr. O. C. Beckord

Mr. Keller then introduced Mr. Robert
0. Gorson, Physicist in the Department
of Radiology of the Hospital of the
University of Pennsylvania, who pre-
sented a most interesting and informo-
tive lecture on the ""Clinical Use of
Radioactive Isotopes.’’

With due consideration to their limit—
ations as well as to their advantages,
Mr. Gorson described the techniques
used with the various isotopes that
have been found of value in clinical
diagnosis and treatment. He then
showed g moving picture that clearly
demonstrated the use of radicoctive
gold in clinical medicine.

The sixth ond final seasonal meet-
ing of the Philadelphia Section, Amer-

ican Association of Clinical Chemists,

was held on Tuesday, April 28, 1953,
in Alumni Hall, Hospital of the Univer-
sity of Pennsylvania. There was an
informal dinner in honor of the speaker
at the Lido Restaurant preceding the
meeting.

The president, Dr. Ceciliad Riegel,
intreduced Dr. John G. Reinhold, As-
sociate in Charge of Chemistry, Wil-
liom Pepper Laboratory of Clinical
Medicine of the Hospital of the Univer~
sity of Pennsylvania, who spoke on
" Applications of Electrophoresis in
Clinical Chemistry."’

After giving a brief history of the
development of electropheretic metheds
of analysis, Dr. Reinhold considered
the various types of instruments that
have been developed for such analyses.
He discussed the advantages and dis-
advantages of the different types of
equipment and outlined the techniques
that are used and the precautions that
must be observed.

After outlining briefly his experience
with a Tiselius apparatus constructed
by Dr. Britton Chance in the Johnson
Foundation of the University of Penn-

sylvania, an Aminco-Stern apparatus,
and a paper electrophoresis apparatus,
Dr. Reinhold presented numerous lan-
tern slides which indicated the varia-
tions in blood serum proteins that are
encountered in varidus clinical condi-
tions as determined by electrophoretic
methods. The electrophoretic patterns
depicted some serum protein variations
that are encountered in lobar pneu-
monia, tuberculosis, sarcoidosis, can-
cer, lymphosarcoma, pregnancy, ne-
phrosis, viral hepatitis, chronic hepa-
titis, cirrhosis, and multiple myeloma.
It was pointed out that in liver disease
the protein altercations depend much on
the nature of the lesion and on the ex~
tent of the disease.

Later Dr. Riegel presided at a busi-
ness meeting for the members of the
Philadelphia Section during which Dr.
Ellenmae Viergiver, reporting for the
nominating committee, proposed the
following candidates for the respective
offices for the coming year:

President Mr. A. G. Keller
Vice-Pres.. Dr. Robert H. Humilton
Secy.-Treas. Mr. Harry G. Anrode

There being no nominations from the
floor, the nominations were declared
closed, and the secretary was directed
to cast a unanimous ballot for the
above candidates.

The treasurer’s report was approved
as read.

MEW MEMBERS ELECTED BY
THE EXECUTIVE COMMITTEE

Peace Paubionsky
E.D., Emanuel
Herbert J. Sacher,
Gertrude Salzberg Brooklyn, NJY.
Foster W, Burke Santa Barbora, Calif,
Gertrude Y. Gottschall New York, N.Y.
Hans Hoch Charlottesvilla, Va,.
W.E. Cornatzer Grand Feorks, N.D.
Boyle D. Kramer Washingten, D.C.
Charles R. Bender Camden, N.J.

Lynn Carbonare Chicage, 111,
Bernard B.Longwell Albuquerque, N.M.
John N.McConnell Evanston, 111,

Levittown, Pa.
Fairfax, Mo.
Far Rockaway, M.Y.

Joseph C.Touchstone Fhiladelphia, Pa,

POSITION OPEN

CLINICAL. CHEMIST, to head the
laboratory of a700 bed county hospital.
Supervision of routine work with eppor-
tunity for a personal work. Salary: $330-
412 per month depending on background.
M.S. or equivalent desirable. Address:
J.D. Rainwater, Personnel Director of
Kern County, Bakersfield, California.
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Evans Blue (T-1824) Warner-Chilcott

Preferred in routine blood volume determjnations . . . quantitatively filled; specially
packaged for convenient quantitative administration . . . easily determined in plasma

photomelﬁcally. : BOXES OF LIST PRICE
Evans Blue Prices
50ccampul 6 $ 8.00
5.0 ccampul 25 x 30.00
Simplastin

For simplified, accurate prothrombin times . ... just the addition of distilled water yields
thromboplastin extract ready for immediate use.

BOXES OF LIST PRICE
Simplastin Prices
6 det. vial 10 £ 6.00

20 det. vial 10 12.00

Thromboplastin Warner-Chilcott

- Thromboplastin extract for the precise determination of prothrombin times.

BOXES OF LIST PRICE

Thromboplastin Prices
50 mg. (pwdr.) ampul 12 $12.00
50 mg. (tabe.) ampul 12 12.00

Diagnostic Plasma Warner-Chilcolt

n ew Lyophilized normal plasma for dependable normal controls in pro-

thrombin time determinations.

BOXES OF LIST FRICE
Diagnostic Plasma Price < % i
0.5 cevial 10 . §9.00

Fibrinogen Warner-Chilcot
n ew Designed for a variety of laboratory tests, Fibrinogen Warner-
Chilcott is free of oxalates and citrates.

BOXES OF LIST PRICE
Fibrinogen Price :

20ccvial 3 ; £4.00
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