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THE SECRETARY REPORTS

The 1954 Directory of the Americon
Associaton of Clinical Chemists . is
being distributed with this issue of
THE CLINICAL CHEMIST. Every ef-
fort was made to keep the listings as
accurate as possible, but .with the
many changes of address. that oceur
during a. year some errors. may have
been made. It would be appreciated if
any such were called to our attention
for correction. Also there may be list-
ings of home addresses for individuals
who would prefer their institution ad-
dresses.

This directory for the first time in-
cludes o geographical listing by States
as well os the year of admission of
the member. The growth of the AACC
may be seen from a compilation of the
now active members by their year of
affiliation.

1348 g
1949 129
1850 155
1851 69
1952 B&
1953 a7
1954 ]

Exeepting 1948, when only the found-
ers are included, and the first fifteen
days of 1954, one may readily see a
sleady growth that followed the first
two vears of laorge enrollment. Cur
loss from deaths and resignations has
thus far averaged under 3 per cent per
year. One moy also note a concentra-

ERMST BISCHOFF AWARD

The 1954 Emst Bischoff Award of
the American Associotion of Clinical
Chemists is scheduled for the annual
meetings in September, 1954. This
Award conzizsts of a scroll, medal, and
five hundred dellars mesentsd by the
Emst Bischoff Company of Ivoryton,
Conn., and under the auspices of the
Association,

The selection of a recipient is made
from recommendations of the member-
ship to the Award Committee, and the
final choice determined by the Honor-
ary Members.

The Award Committee consists of
Otte Schales, chairman, Fritz Bischoff
and Joseph H. Roe. Members are in-
vited to zubmit their recommendations
to Dr. Otto Schales, 3503 Prytenia
Street, Mew Crleans 15, La. and must
be received by April 20, 1954. The
summaries should be as complete as
possible, and in triplicate. By vote
of the Award Committes three candi-
dates are selected ond submitted to
the Honorary Members. The latter
then select the Award recipient.

SIXTH ANHUAL MEETING
NEW YORK CITY
SEPTEMBER, 1954

The Sixth Annual Meeting of the
AACC will be held in New York City
during the week of September 12. The
meetings will be held during the 126th
Mational Meeting of the American
Chemical Society. Scientific sessions
will be sponscred jointly with the Divi-
sion of Biological Chemistry.

Members are urged to plan for this
meeting both for attendance and prepa-
ration of scientific material. The pro-
gram will be announced in the CHEM-
ICAL and ENGINEERING NEWS and in
the August issus of THE CLINICAL
CHEMIST.

tion of members in areas where local
sections exist.

Scientists are notorious for their
promptness in failing to return mail
ballots in the election of their offi-
cers. The AACC has hod an unusually
good "'hatting average'’ thus far, and
it is sincerely hoped that the 1954 re-
sponse will be as encouraging as the
past ones. Please mark and return
your baollot as soon as convenient.

Meax M, Fricdman Notional Secretary

=i

ELECTION OF NATIOMAL OFFICERS

The Nominating Committee consist=
ing of Joseph Benotti, Clarence Cchn,
Samuel Natelson, Miriam Reiner, John
G, Reinhald, Harry Sobotka, and War-
ren M. Sperry met in New York and
proposed the following slate of offi-
cers for the National Executive Come-
mittee to serve from July 1, 1954 to
June 30, 1955:

Prezident — Menroe E. Freeman
Vice-FPresident — Otto Schales
Mational Secretary — Maox M. Friedman

Mational Treasurer — Louis B, Dotti

Executive Committee
Robert M. Hill
Hugh J. McDonald
Marschelle H, Power
Miriam Reiner
Albert B. Sample

The procedure for elections is de-
termined by Article X1 of the constitu-
tion. All members in good standing as
of January 15, 1954 are eligible to
vote, A ballot is included in this is-
sue of THE CLINICAL CHEMIST. The
names of any members of the Associo-
tion listed in the 1954 Directery may
be substituted for anyname cn the bal-
lot by using the blanks previded there-
for. In addition, seven members of a
Mominating Commiltee are to be se-
lected from among the membership to
serve from Jonuwary 1, 1955 to Decem-
ber 31, 1955.

Ballots must be received at the No=
tional Secretary’s office by May 10,
1954 to be counted.

BACK NUMBERS

The Editorial Committee has avail-
able a limited number of back issues
of THE CLINICAL CHEMIST for the
years 1952 and 1953, Vols 4 and 5.
Members that do net have complete
volumes for those years or are miss-
ing single issues can obtain them by
sending a post card to the committes
at Box 123, Lenox Hill Station, Mew
York 21, M.Y. The card should state
the date of election to membership in
the AACC as preference will be given
to those members that were elected
during the vear. The number of avail-
able copies are limited and they will
be distributed occording to date of
request,




MOUNT SINAI HOSPITAL
HONORS HARRY SOBOTKA

by Max M. Friedman

It was at the Mount Sinai Hospital
in Mew Yerk City that the American
Bssociation of Clinical Chemists was
ded on December 15, 1948. This

Sobotka, and he has subsegquently con-
tributed in large measure to the Asso-

b On January 14, 1954 several mem-
bere of the Association again had the
easure of an invilation from the

fold for the clinical chemists, noted
g importance and the influence of

In honoring Horry Sobotka the Mount
wingi Hozpital not only acknowledged
i great debt to an individual but also
to the science he represents. Twenty-
five years ago, when in most hospitals
clinical chemistry was largely in the
domain of some resident pathologist,
this Institution already recognized the
tole that chemistry was to play in
Clinical medicine by appointing to its
gloff o chemist with recognized talents
and making available to him the tools
gnd facilities of his specialty. When-
Bver the progress of clinical chemistry
& to be evaluated, that guarter of a
eentury span ot the Mount Sinai Hos-
pital must surely enter into the cal-
culations.

Cur cordialrespects and best wishes
go to Doctor Harry Sobotka, the recipi-
gnt of this honeor,

A.H.T. CO.
SPECIFICATION

ELECTROPHORESIS

APPARATUS
PAPER STRIP MODEL

4937-Ws.

ELECTROPHORESIS APPARATUS, Paper Strip Model, A.H.T. Co. Specifi-
cation, With recessed, 9 x 1/4-inch platinum feil electrodes, 10-1/4 inch mi-
gration chamber, and separate variable power supply. For preparing a seres
of horizontal paper electrophorogmms of micro quantities (8 to 15 lambda for
testing human serum) of mixtures the components of which are separable by
migration upon application of an electric patential.  Offering the following
features:

Compact, lightweight cabinet. The transparent plastic cabinet is readily

portable, and easily inserted and operared in refrigerators or incubators.

Sofety interlock switeh. Raising of the cover automatcally shuts off cur

rent to avold accidents.

Folarity reversing switch. Changing direction of current hetween tests pro-

longs life of buffer solution.

Designed specifically for clinical estimation of protein constituents of
human blood serum, but useful also for the study of other organic or inorganic
systems with similar electromigratory characteristics.

Sharp separation by migrating components of normal serum coan be completed
in approximately 6 hours, using a 250-volt potential, and the entire procedure
— including fixing, staining, drying and evaluating — can be accomplished in
from 7 to 10 hours.

Overall dimensions of cabiner: 16 inches long x ©1/2 inches wide x &
inches high. Cabinet includes removable plate glass cover, and phenolic
plastic paper strip carrier which pemits use of a single paper sheet or mul-
tiple strips up to & maximum width of 7-3/8 inches.

Direct Current Power Supply is a rectifiertransformer type unit with vole=
meter, milliammeter, precise fine and coarse voltage controls and polarity re
versing switch. Maximum output without load, 300 volts. With two polarized
receptacles for simultaneous connection, if d:sig:d. te two Cabinets.

More detailed information sent upon reguest.

4937-W5. Electrophoresis Apporatus, Poper Strip Model, A.H.T. Ca. Specificatio

as above deseribed, :nruiistrr?g of Cabinet with recessed platinum l'oinlg.::mdg::
removable plate glass cover, plastic carrier for paper strips, asd Direct Current
Power Supply, 300 volts, 50 milliamperes, with two receptacles, Witk directions for
e L v i e e R S A e 375.00

HOTE = An improved Recording Densitemeter for use with above is now coder de-
velopment, Upon request, information will be sent as soon as available.

A ARTHUR H. THOMAS COMPANY

g Labnatry parativs and Feagend

WEST WASHINGTON 5QUARE
Teletype Services: Waostern Union WUX and Bell System PH-71

ot

PHILADELFHIA 5, PA.




CHEMICAL EYALUATION OF THE FUNCTIONS OF THE LIYER

by
John G. Reinhold

William Pepper Laboratory of Clinical Medicine, Hospital of the University of Pennsylvania,

PART I

(C) (3) Nitrogen Metabolism (Continued
from Part I)
(D) Hormone Metabolism
(E) Disturbances of Water and Electro-
lyte Ealance
(F) Detoxification Reactions
(G) Bile Pigment Metabolism

Cephalin-Cholesteral Flocculation.
(Hanger, 1938]

FPrinciple.—= Sultably diluted serum cof
patients suffering from liver diseoas forma
a flocculent precipitate when ireated with
a suspension of cephalin and cholestercl
in waoler,

Reagents.— Cephalin-cholesterol stock
golution: The purchase of the reagent
(""antigen’’) iz recommended, (Difco and
Wilson brands have been used by the
writar), [t Is supplied In viaols containing
100 mg. of eephalin, prepored from brain
and aged, and 300 mq. of cholesterol. The
contents of a vial are dissalved accarding
to directions In ethyl ether ol anesthesia
quality, after addition of one drep of dia-
tilled water. The stock sclution so ob-
tained may be kept for several monthe if
rafrigerated and tightly stoppered.

Cephalin-Cholesterol reagent: Meosure
32 ml. of water into an erlenmeyer flask of
50 ml. capacity with a mark scratched on It
to indleate 27 ml. Place the flaskin a water
bath on an eleciric heater, and heat to
BS or 70°. While the water in the flesk is
kept ot thiz temperature, add drep by drop
1 ml. of the steck cephalin-cholesteral
solution, rotating the floak at the same
tlime. Place the flask directly en the hat
plate at low heat and boll gently to remove
the ather until the volume is reduced to 27
ml. When cool, add 3 ml. of merthiclate
solution, agueous, 1:1000, a8 a preaerva-
tive. Thiz reagent retalna its activity un-
changed for ot least a week If stored Ina
refrigeralor.

Sodium chloride solution, 0.85 per cent.
Reagent quality sodium chloride should be
dissolved in distilled water of high purity.

Procedure.— It iz odvontageous to use
conical centriluge tubes of 15ml, capacity.
Measure Into such a tube 4 ml: of sodivm
chlofide solution. Add 0.2 ml. of sarum
and mix well by tapping the tubs vigor-
cuely 5 times. Add 1 ml. of cephalin-
cholesterol reagent and agoin mix by tap-
ping the tube vigorously at least 15 times.
Place the tube in a water bath ot approxi-
mately 25°C. in the dark and eway from

Philadelphia, Pa.

chemical fumes wntil the following day.
Excmine the tube for prezence of [loccula-
tion ofter 24 hours and again after 48
hours (optional).

Grade the reaction os cne plus to four
plug o described under thymol floccula-
tion taking into acccunt the amount of pre=-
cipitate and the transparency of the super-
natant. If desired, the precipitate can be
removed by centrifugation and the super-
notont decanted and its absorbency mea-
gured In a pholometer ot 660 mu., using a
tube contoining sodium chleride solution
and reagent, but without gerum, as a con-
trol (Kibrick, et al 1952) Saifer (1948}
hvas deascribed o gquantitative method based
on measurement of the chelesteral content
of the flocculum.

Precaptions.— Preparations of the
cephalincholesterol reagent cs purchased
or prepared have been found te vary widely
in thefr sensitivity, some belng exces—
aively senaitive and others insensilive.
Each lot of reagent must be massayed by
testing serum of healthy individuals ond
of a sampling of patients showing positive
reacticns. Acceptable reagents deo not pro=-
duce more than an occasional cne plus
flocculation when the sera of healthy sub-
Jects are tested, and on the other hand,
yield a high propertien of poaitive floccu-
lations in patients suffering from liver di-
seass. Once o sultable reagent hos been
abtalned, new lois con be tested by com-
paring them with previoue ones. In the
writer's laboratory testls are done in dupli-
cate using two different preparations . Dif-
ficulties of standardizing and of control-
ling thiz test makes it practical only when
a considarable flow of samples through the
laboratary may be expected,

Interprecation.— It is essential to know
the sensitivity of the reagent used, since
in different loboratories the =orum of
healthy individuals and of patients without
liver Involvement may vary from negative
to two plus or even three plus. Using the
criteria described in the preceding para-
qraph, reactions of two plus or greater affer
evidence of disturbed function.
Hanger believes that a positive teat iz an
indication of active potenchymal dineane,
and in support of this may be cited the
high propoftion of patients suffering from
acute wviral hepatitis whe exhibit poaitive
cephalin cholesterol flocculation. Fosi-
tive tests occur within o few doys of onaet
of clinical illnes=, frequently before jaun-
dice or significant elevation of bilirubin
appears. Thus it offers valuable support
for a diagnosis of wiral hepatitis, particu-
larly in hepatitis without joundice. How=
ever, fallure of the cephalin chalesteral

=i

liver

test to become abnormal does not exclude
the dlagnesis. MNeefe, Gombeacia, Gardner
and Knowlton (1950) found that 20 per cent
of a lorge group of patients 111 of wiral
hepatitia gave negative teata. Abnormal
cephalin cholesteral flocculation readings
may of mIy ot persist into the atoge of re=
covery. In this respect it differs from the
thymol teat which tende to remain positive
for a considerable time, :

A high proportion of positive tests is
found in eirthosis. FPositive tests are
prevalent in o variety of diseases such ca
maloric, pneumonia, Infectious mononu-
cleosis, and others causing damage to the
liver. Biliary obstruction of short duration
iz choracterlzed by negative cephalin
chelesteral flocculations, and it may be
used along with other observations to aid
in determining whether joundice is due 1o
couses that may require surgical interven-
tion.  Inflammatory disease of the bile
ducts usually Is accompanled by positive
tents.

The mechonism producing f{locculation
of the cephalincholestercl reagent ap=
pears to differ somewhat from that of the
thymol test. Moore, Plerson, Hanger and
Mocre (1945) showed thot the change in
serum responsible was assoclated primaorily
with the albumin frection. Addition of
normal serum albumin to serum giving a
positive teat may alter the response to
negative, hence care must be taken to
avold collection of serum for testing dur-
ing the 12 to 24 hours after odminisiration
of albumin parenterally.

Abpormalities in Mood clotting in liver
disease, — These are another manifestation
of the distwbances in protein metabolism
although asscciated disturbonces in lpdd
metabolism may be of equal importance, It
18 now knawn that the delayed clotting of
blood of many potlents with liver dizease
iz the result of a combination of defects.
Besides the diminished prothrombin that
commeonly 18 found In both acute and
chronic liver disease, deficlency of ac-
celetator globulin (Ac-globulin; Facter V,
labile Factor, prooocelerin, etc.), and
prebably of ather factors ocours, Alexender
and Goldsteln [1950) report not only g low
ering of lablle factor but of serum pro-
thrombin converslon factor. Fibrinogen
concenfration may be low, az already men-
tioned. Fibrinolysin activity of plasma may
be increased. Hepatectomy couses a de-
crease in fibrinogen, '"thrombogen,” and
antifibrinolysin (Nolf and Adant, (1951 )and
in prothrombin, cothromboplastin, lablle
facter as well os flbrinogen (Monn, Shonzo,
and Mann, 1951). The complexity of the dis-
turbance of clotting function in liver di=



is apparent in recent reviews of this
(Harringten, 1950), (Stelanini, 1953).
depletion of prothrombin in blliory
betruction ia related te impalred vitamin
ofption. This in tum Is due to the
of bile to reach the Intestine in suf-
icient omounts to malntaln absorption of
s aod fat soluble vitomins, Pethaps a
imilor mechonlam contributes to the low-
prothrombin octivity in parenchymal
pr disecse. Vitamin K odministered
nterally in large amounta uauvally has
tle effect on the lowered plasma pro-
hrembin octivity of patients sulfering from
chymal liver disecse. On the other
, It specifically corrects the defect in
with billary sbatructlon provided
dmmqa in not excesslve,
for evaluation of elotting func-
e Thuu include studies of plasma
rombin activity, accelerator facter,
inolyain, and, at Umes, [lkrlnogen.
ous technigues for prothrombin and
finegen measiwgements are deactibed in
literature and thelr merits will be dis-
ed [ o roview lo oppear inthis jounal.
L Estimation of prothrembin ectivity is an
patient with dizease of biliary tract, liver,
of emall intestine —and to needle biopayof
liver. It ia uaed alse to evaluate the
feaponse o vitamin K odministered to
diced patients. A subatenticl rise in
rombin activity to values that are
2 n of approaching the nommal range
: qqul- that liver function is not greatly
impaired: thus the joundice may be pre=
to originate from a lesion of the
tract (Shapiro and Richards, 1945).
of the Important shortcominga of this
od is the lack of precision of pro-
nbin mecsurements, as crdinarily mec-
d, in the 30 to 100 per cent range.
Hm:r pationts with parenchy matous liver
o maintain prothrombin activities
ncrmal limits throughout the course
ol their illnese ([oocording to Stelaning
{1848), roughly half). This is true espe-
ally i liver involvement in of minimal or
ate severity. Fer this reason the
mecsurement of prothrombin activity is not
o8 efficient for detection of liver damage
s are a number of the other procedures
deacribed in thie review. However, an oc-
casjonal patlent will have a significantly
lewered prothrombin cctivity due to lver
ase when other slmple teats, including
the serum bilirubin concentration and {loc-
‘culation and turbidity group, fail to givean
abnormal response.,
Impairment of energy production and
Slorage.— [Liver disease is associated
with increaszed concentrationa in blood
and urine of the di= and tri-corboxyl acids
that constitute pathways by which foods
@e converted into energy. Considerable at-
tention hos been given, by Scandinavian
reere  especially, to the elevation of
|_----: mx clirate in patients suffering from
liver disecse. These etudies have been
reviewad by Sjestrom (1947). Othera have
ound that lactate (Snell and Roth, 1932),
pyruvate (Amatuzlo ond Nesbite, 1950),

alpha ketoglutarate (Seligson, McCormick
and Sbhorov, 1952) and succinate (Emmeich,
1548) concentrations alsc are slavated.
These f{indings suggest the scourrence of
a general Increase in concertration of
such substonces. The cccurrence of such
an increase In tumn suggeats that the efil-
clency with which these tonsformations
are being mode la Impaired in the presence
of severe patenchymal liver disease, Thus,
the supply of enargy available to the cella
is decreased, The efiects on cellular
metabolism weould be wideapread and im=
portant, and would be manifested by de-
creased rates of synthenis of the varicus
products mode by the liver cells as well
as impairment of requlatary and other func-
tions. Saltzman and Caraway [1953) have
described a method for measurement of the
afflciency of an oxidatlon, the conversion
of cinnamic to benzolc aclds, In vive. They
[ind a reduced rate in patienta with liver
disaane.

Studies of cettain components of the
phosphate cycle have been made, Helve
{1246) reports no change in major frections
of the blood cell phoaphate. However, it
is difficult to eatablish impaiment in func=
tioning of the phosphate cycle in vive by
analysis of concentrationa because its ef-
ficiency is a function of the rote of turn-
over rather than of concentration. Smith,
Ettinger and Seligeon (1953) found that a
decreaze in serum inorganic phosphate fol-
lowing injection of glucose and Fuctose
did not differ markedly in patients with
liver disease from that in normal lndividu-
als, while in digbetes mellitus the de-
crease was less marked. The marked rise
In serum creatine concenbtotion and in=
crease in creatine excretion previously
described suggests that phosphocreatine
is being hydrolyzed and presumably not
rapidly reformed. As a result, atores of
high energy phosphate are being depleted,

Waterlow (1953) has studied the enzyme
aclivilty of samples of liver removed by
punch blopsy frem infonts auffering frem
Liver diesane of nutritional ecigin. His
matericl included specimens from patients
with Kwashicrkor or the closely related nu-
tritionol liver dizease of Jamailca infonts
as well os samples obtained from control
subjects. He found a wide vorlation in
susceptbility of varlous resplratory en-
zymes to severe malnutrition and associ=
ated liver domage. His work, and that of
others ueing animals, emphasizes the im=-
portance of low protein Inioke In cousing
dapletion of certaln enzymes.

Hormone metabolism.— Severe chronic
liver disecse is often cccomponied by en-
largement of the breasts In males ond other
evidencez of altered nox honmone metobo-
lism. A number of studies have been mads
recently of the excretion of various hor-
menes in liver discasze. Thus Dohan et al
(1952) found a significant increass in es-
trogen excretion in clhotie male patients,
This was especially marked if they showed
signa of gynecomantia, Splder nevl were
assoclated with increcsed eatrisl excre-

g

tion. 17-Ketostercid excretion was sig-
nificantly decreased. A decrecse in gona-
dotrophin (F5H) was assoclated with test-
cular atrophy.

The liver produces enzymes that oxidize
testosterone and related stercida. Injected
testosterone is Inactivaled less rapldly in
hepatectomized doga than in intoct doge
(West, 1351). Ewen mild liver domoge de-
creased the proportion of injected tosto-
sterones excreled an 17 ketosterold by
patients (West and associates, 1851). Can-
tarow and aesociaten, (1951) found that the
conjugation of injected tesiosterons was
decreased in patients with liver discase.
Adrenocorticotrophic  hormone 18 inacti-
vated by liver tissue (Everscle and Glere,
1951; Geachwind and L1, 1952).

Digturbances of water and electrolyte
balance.— Aetentlon, loss or maldistribu=
tion of electrolytes and the resulting dis-
turbances of water matabolism are among
the most Important and troublesome en-
countered In patlents with liver disease.
These are cawmed in part by impalrment of
thoae functions of the liver related to
water and salt metabolism and in part by
the elfects of liver disease cn the function
of the kidney ond other orgems requlating
sall and water balance. Included among
the contributions of the liver in this con-
nection are syntheals of albumin and inac-
tivation of harmones concemed with regu-
lation of salt and water balonce.

Salt and water retentien is ocne of the
characteriatic cemplications of Loennec's
cirrhosls. [t is of complex weticlogy.
Mechanical foctars msuch as Increased
pressure in the portal vemous ayatem are
important. Resulting alterations in renal
hemodynamica Impalr the efficiency of
renal function. The lowered merum al-
bumin concentration, while favorable to
glomesular filtration, also lavers transu-
dation from the capillaries and thus ceoou-
mulation of water in the tisauves. Hormonal
foctors alsc are known fo be important.
Shorr and assoclates haove described a
vasocdepressor subatance, ferritin (or VD),
whose concentration in the body fluids,
they claim, {2 regulated in large meosure
by the liver. In addition to ferritin, it is
possible thot the ontidiuretic hormone of
the posterior pitultary ceniributes to the
oliguria and hyposthenuria that precedes
of cccompanies salt and water retention.
Still other foctors may be invelved, Plasma
volume generally is increased in Loen-
nec's cimhosls (Bateman, Shorr, and El-
quin, 1349),

Rigorcus reetriction of sodium intake
appears to be the moat elfective method of
preventing accumulation of salt and water
In excessive amounts by the cirhotic po-
tient. The patient on such o regime, in
turn, requires regular and frequent chem-
ical study becouse of the threat of the
salt-depletion syndrome. The hazord of
the latter is greatest when large amounts
of fluid, two to ten liters of more, ore re-
moved by pamcentesis. If the patient
subsequently dilutes the remaining extra-
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cellular fluld by consumption of waler,
acdium concentrations may fall sufficiently
to bring about the alnomalities in blood
flow and blood supply to the tissues that
characterize the low salt ayndrome (Mel-
son, Rosenboum, Strauss, 1951; Helly and
MelLester, 1950). Serum sodium concen-
trations as low as 110 m. Egq. per liter
hawve been chserved. Circulatory failure,
in such cifcumslances may lead to coma
and death.

Depletion of serum polassium and mag-
nesium together with other electrolytes
have been reported in scme patlents with
govare cirhosis and impending hepatic
coma {Amatuzio, et al 1852). Elevation of
serum potassium also must be gquarded
against, especlally in these potients
whose liver disease Is accompanied by
motked impaitment of kidney function.

Serum iron in liver disease.— Serum iron
concentrations are markedly affected by
liver disease. In hepatitls, serum iron
risen to two or three times the highest
concentration ordinarily found in health,
(Petarson, 1952; Motassarin and Delp,
1852). Low concentralions occur In aerum
of some clrhotic patients (Howard, 1950).
Serum iron determinations ol especially
determinations of serum lron binding ca=
pacity, are of speclal interest in hemo-
chromatoziz. In this condition, cccumula-
tions of exceplonally large amcunts of
iron in the bady lead to its deposition in
liver, skin, and other tissues, The archi-
tecture of the liver ia distorted as in elr-
rhosie. Serum iron concentrations ane
elevated, although not necessarily lo cone
eentrations higher thon those ocowring in
in health or in hepatitis. Howswver, the meoc-
suramant of iron binding copocity in hemo=
chromalozis conzistenily shows that the
sarum s almost completely salurated with
iran. Gitlow, Heyers and Colmore (1952)
clte saturation values of 74 to 99 per cent
as comparsd with 14 to 69 per cent in
clirhosis and 28 to 58 per cent in normal
individuals. In hepatitis end all other con-
ditions, at least a third of the total iron
binding copacity remains unsaturated,

Methads for study of iren and iron-
binding capacity.— Among several proc-
tical methods for serum iron are those of
Barkan and Walker {1940) ond of Kitzes,
ot al (1944), Iron-binding capacity can be
determined by the methed of Cartwright
and Wintrobe [1948) or of Ventura (1952).

Copper and liver disease.— Intareat in
serum and urine copper recently hos besn
atimulated by the finding that Wilson'e di-
sease [(hepato=lenticular degeneration) is
asscciated with abnormalities in metabo=
lism of copper (Glozebrook, 1945; Denny-
Brown and Porter, 1951). The sopper con-
tent of brain, liver and urlne is Increcsed.
After treatment with BAL (2.3 dimercaplo-
prepancl) urine copper concentration de-
creases. Changes maoy cccur in serum cop-
per but these cppear to be less consistent
or dependakble then are the changes in ex-

cretion of copper in the urine. Scheinberg
and Gitlin (1852) have found lowered cone
cenfratieng of coerulsplasmin in blood
plasma of patients suffering from Wilscn's
disease. Caerulopleamin iz a apecific
copper containing protein found in bloed
plosma.

Detxification reactions of the liver.—
Numarous studies have demonstrated thet
in liver diseasa wvaricus reactions csscci-
ated with detexification are impaired. The
bast known example ls the ayntheais of
hippurie acid following administration of
benzole acid, extensively atudied by Quick
(1940). Whereas at lemst 70 per cent of
injected benzoic acid iz excreted as hip-
puric ocid within one hour by healthy ioe
dividuala, less than this amount iz ex-
creted by patients with liver domage.
Cuick believes that the facter limiting
hippurie acid synthesis in liver discase is
inability tc mobilize glycine, howewver
this hae been disputed (Voight, 1951}
The cenjugation of benzeoic acld with gly=
clne has been demeonstrated in liver homo-
genates by Borscok and Dubnoff (1947) It
occurs also in kidney, spleen and probably
other -tissues.

Deizs and Cohen [1950) have descrikbed
a aimilar teat in which pora=ominobenzoote
replaces benzoate, and the conjugation is
evaluated by analysis of serum, The paro-
aminchippurate formed is estimated colori-
metrically In a sample of blood collected
ane hour after the teat doae.

ijuqulinn of various substances with
glucuronic acid alse is impaired in lver
disease (Wogrelich et al, 1941; Ottenberg
et al, 1943). Snopper and Saltzman (1949)
have described a test of liver function
that measures glucurcnate conjugate ex=-
eretion after odministering scdium cinna-
mate. [ta application to the atudy of liver
digease is evaluated by Sharnoff, et al
(1851). Saltzmon and Caraway [1353)have
described a refinement of the cinnamic
acid test in which blocd cinnomic acid
lavela are measured,

Deamination of tyramine, a presacr
amine, oceurs in the liver (Hare, 1928)
and it is thought that ather subslonces of
this type are similosly inoctlivated.
¢ Methods for the swudy of detoxification
function: Measurement of hippuric acld
excretion is most frequently used for this
purpose, however, availability of more
simple procedures for study of liver di=
sease appears to have decreased the use
of the hippurlc acld test, The technique
of Cuick (1240) moy be used and intra-
venous administration of hippuric acid is
prefemmed. The conditions under which
the test i done are lmporlant,. The pa-
tient should ingest sulficient water to in-
sure adequate urine [low [Machella, Helm,
and Chomock, 1942). He must ke physilc-
ally and mentally reloxed., Persky ond as-
sociates (1950) found the ocutput of hip=
puric acid to be increased by anxiety. A
similar effect wos described by Delss and
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Muzger (1950) with respect to para amine=
hippurate excretion. Hippuric ocid is
readily excreted by the kidney but marked
impairment of kidney function lowers the
output. Body weight ond sex should be
taken Into account in interpretotion of re=
sults (Hepler and Girley, 1942).

The para aminchippumate test of Delas
and Cohen (1850) has the great advanioge
of avoiding the necessity for urine collee=
tiona, o major source of dilliculty in the
hippuric acid test. Trinl of this procedurs
is desirable. The same may be said of the
new clnnamic acid test of Saltzmon and
Caraway (1953).

Serum Alkaline Phosphatase. — Meanure=
ment of alkaline phosphaotase activity of
serum often asalsis in the differentiotion
of parenchymal liver disease from that dua
to obatruction and other lesionz of the
biliary tract. Billory obstructon is char-
acterized by an increase in phosphatose
activity to two of more times the maximun
found in healthy individualzs [Hoberis,
1933), and by the persistence of such high
activities. Some inctease cccurs alse in
patents suffering from viral hepatitis,
however, the rize is moderate and tronsi=
tory. Toxic hepatitie coused by cheme
icala or drugs is usually occompanied by
elevated phosphaotoze activities. In cir-
rhosiz of the Lasnnec type no marked rise
in aglkoline phoephatase activity occurs

ardinarily, but at times, high octivities
may be encountered.
The rize in phosphalose associated

with ocbstruction of the bile ducte occums
regardless of the nature of the obstruce
tion, whether due to caleculur, stricture, or
necploem. Elevatien of serum alkaline
phosphatase may provide cne of the few
cluea to the presence of neoplastic growth
in the liver (Bothmon et al, 1936; Mendel-
schn, 1952). Inflommatlory dizease of the
bile ducts (cholangiclitic hepatitia) causes
airiking Increases in serum alkaline phos-
phatase. The chemical changes accurring
in this econdition are indistinguishable
from those cbserved in many patients with
extro-hepatic hiliary obstruction.

The cause of the increase in serum al-
kaline phosphatose activity ocowring in
patients suffering from biliary obstructicn
has provoked much dizcussion. The liver
appears o be able to remove phosphatose
from bloed pleama and excrete it in the
bile, However, hepatectomized onimals
show, at mest, a moderate rize in phos-
phatase activity of serum (Freeman, 18951;
Flock et al, 1952). This suggests that
failure of the liver to excrete phosphatose
produced in other crgans is reaponaible
only to a limited extent,. Histochemical
studies show high concentrations of phos=
phataae  in the cholanglolar epithelium
(Burke, 1950) in chelongiclitic hopatitis.
Sherlock and Walshe (1947) found increased
amounts in the hepatic cells and nuclei in
hepatitis and in bile duct obstruction. The
ameunt in the sinusoldal walls also was
found increased. Thus it appears possible
that the excess phoaphatase in plazma



have several sources. The predomi-
scurce may be the chelanglalar epi-
n in biliory toct diseocses and the
er parenchyma in hepatitis. Hosenthal
assoclates [1952) hawe shown that
egenerating liver parenchyma is very rich
A phosphatase.
~ Applications of phoephatose activity
measurements include not only the detec-
‘tlen of invelvement of the biliary tract but
‘also the evaluation of the clinicol course
‘of patients with such lesicns. Ulevitch
et al (1951) have pointed oul thal phospha=-
Mose activity and secrum  bilirubin  may
ichange independentlyand that phosphatose
activity is the mome sensitive indicator of
‘change in degree of billary obsirection,
Bile pigment metabolism.— Joundice is
8uch a conspilcuocus sign of liver domage
o bile duct blockage that it has altracted
more than lis shore of attentlon, often to
he neglect of other and mare Impartant
aspects of liver or billary tract disecse. A

peared within the last few years [Watson,
1845; Lemberg and Legge, 1949; Gray,
MB53). Azcheff, Whipple and Mann demon-
strated that bilirubin is fermed from heme-
glokin by the reticulo-endothelial cells
throughout the bedy. The hilirubin is
frangported to the liver and excreted In
he bile. Certain peculiorities in the be-
havier of bilirukin suggest that it may
exlat in serum in two forms. These are
differentiated by means of their rotes
of meaction with diazotized sulfanilic acid
[Hijmans van den Berghand Mueller, 1917).
‘A rapidly reacting form of bilirubin, (direct
\of prompt reacting bilirabin) is considered
ta hove boen secreted ints the bile by the
parenchymal cells ond subsequently to
hove returned to the blood stream because
of disruption of the liver structure by
parenchymal disease or because of billary
ghstruction, Thiz form of bilirubin (chole-
\ bin) is distinguished from a second
[hemobilirubin) considered to be in trans-
port from extrohepatic =ites of hemoglobin
‘breakdewn to the liver. The laotter reccts
‘with the diazo reagent slowly and yields
additional coler after alechel, caffeine, ar
other catalyste are added to the reaction
mixture.

The couse of the difference in behavior
‘remoine unexplained despite numercus ef-
forta to find 1t. All of the bilirubin in
metum 1s bound to protein, but It is pos-

ble that o portion i3 more firmly bound,
Plasma protein fractionation by Cohn and
mEmociates  (19%0) hos yielded an alpha
globulin which, it is stated, binds bilirubin
firmly ond specifically. Martin (1949) hes
demcribed its charocteristics, among them
‘a delaying action on the diozo reaction of
bilirobin bound by i, Altempts to estab-
lieh a structural change in the bilirubin
‘melecule that might provide a basis for the
abserved difference have led to negative
‘o equivecal results. Howewver, Najjar
[1351) recently deseribed the preparation
ffom serum of two bilirubins differing in

cryatal form ond solubility and in their re=-
activity with the diazo reagent. Other
foctors influencing the rate of reaction in-
clude the concentration of bilirubin and its
degree of dispersion. There is recson to
believe that the serum lipld moy be in-
velved. For a review of the various hype=
theges concerning the diaze reaction of
serum bilirubin the reoder iz referred to
Gray (1953) Chapter VIIT.*

Hegardless of the couse, distinet differ-
ences in the rate of the digzo reaction of
sarum bilirubin sccur. These are demon-
strated more successfully by means of the
one minute reading technigque Introduced
by Dueci and Watson (1845) than by older
methods., Sera obtoined fram patients 111
with hemolylic anemics or perniclious ane=
mig when teated with the digze reagent
produce relatively little color in one min-
ute compared to thot produced after addi-
tion of methanal. This is trus also after
odministration of oged or incompatible
blood, and of the serum of newborn. On
the other hand, opproximately 50 per cent
of the total celer appears In one minute
when the sera of patients with biliary cb-
structlon or mederate to zevere parenchy mal
damage are tested. .

Bilirubin i present In the urine of
healthy individucls in concentrations =o
lew that it Is not detected by ordinary
mathods. FPoeitive tests for bilirubin in
urlne thus Indicaote the axistence of liver
damage ar billary abstructicn. They occour,
at times, before serum bilirubin iz ele-
vated. It i for this reason that urine bili-
rubin tests are useful for the detection of
acute wviral hepatitis in its eoly stoges
[(Neefe et al, 1944; Swift st al, 1950).
Later in this disease, urine bilirubin tests
may become negative while the diseass is
still active and serum bilirubin concentra=
tHons remaln above nomal limits. The
means by which bilirubin posses the renal
barrier la far from clear, since It is Hrmly
bound to protein in serum ond non diffus-

“Cole and Lathe [1953) have succeeded
in separating serum bilirubin into two com=
ponerts by means of reverse phase chroma-
tography using silicone-treated kieselgubr
as adaorbent. A ropidly moving type is
more scluble In water and glves the direct
dioze recction (without oddition of alce-
hol), The other is more soluble in organic
solvents and it reacts only In presence of
alechel, The latter is thought to be bili-
rubin, The noture of the fost meving com=
ponent is not estoblished, but it predomi-
nates in serum in obstructive joundice, By
contrast in hemolytic joundice the slower
component predominates.  Neo protein was
pregent fn the extracts of serum studied,
hence they conclude that differing degrees
of aassclation 'ef blirubin with protein
cannct be responaible for the differences
in behavier of wvarious serums with the
dioze reagent. The presence of several
pigments in bile, some of which do not re-
oct with the diozo reagent, was demon-
aftrated.

6=

ible cr only slighily so. Some may enler
the urine combined with protein which is a
fairly reqular constituent of urine of pa-
tlents suffering from hepatitis,. The e
mainder must be split from protein by a
renal mechonism still unknown.

After the presence of liver disease hos
been established and if serum bilirehin
concentrationas are being measured urine
bBilirubin tests offer little useful informa-
ticn.

Method for measurement of the concen-
trations of direct reading and total bili-
rubin in serum.— Ducci and Watsen (1945)
medification of the method of Malloy and
Evelyn (1938).

Principle.— Bilirubin treated with diazo-
tzed sulfanilic acid tofma "oz cbilirabin’ 4
The density of the red coler of the latter
iz proportional to the concentration of bili-
rubin, The rate at which thie resction oc=
curs has clinical significance and it is
measured by relating the reading mode one
minute after adding reagents to the reading
made at final squilibrium after addition of
a catalyat.

Reagents.— Methanol: This should con
form to ACS speciiications for reagent
methanol. Occaslonally methanol con=
tains Impuritles that form color with the
diogze reagent. Other impurities may in=
hibit ceolor develspment. Questionable
miethanal should be redistilled., New lota
of methancl should be tested by carrying
out the procedure but omitting serum,

Dilute hydrochkloric acid: 15 ml. cone
centrated HC1 are diluted to 1 liter with
walter,

Sodium nitrite: 0.5 g. pure scdium ni-
trite Is dissclved in 100 ml. water. This

wdolution should be renewed at least once a
week, Sodium nitrite detericrates on stos=
age, and supplies should be renewed after
6 to 12 months, Discolored preparations
must be rejected.

Sulfanilic aeid: Ploce 1.0 g. of sul-
fonilic acid in o mixing cylinder of 1 liter
capacity, Add 15 ml. of concentratéd HC1
and dilute te 1 liter with water, Mix until
dissolved. It keeps indefinitely.

[Nazo reogent: Prepare just before use
by aodding 0.3 ml. of sodium nitrite soclu-
tien to 10 ml. of sulfanilic acld sclution.
Mix.

**Dymoles couple with diozotized sul-
fanilic acid if they have free alpha or beta
pesitions eor subshituted groups that are
readily displaced, such as carboxyl. (The
alpha carben is that adjacent to the N in
the ring). It is belleved that bilirubin is
split inte twe dipyrryl compounds, neoxan-
thobilitubic acid and Isconsoxanthobiliruble
acid, by the dioze reagent. Each of theae
has a free alpho position which permits
caupling te accur. The term aze-kilirubin
iz loosely used to describe the mixture of
azo-plgments preduced. For further infor-
mirtion consult Lemberg and Legge (1349)
or Gray [1853).
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Procedure.— Measure Into o test lube
{A) 1 ml, of fresh serum and 9 ml. of water,
{1f bilirubin is high, use 0.5 ml. and 9.5
ml. of water], Mix, Transfer 5 ml. to a
second test tube, (B).

Direct *one minute®* reaction.— Add 1
ml. of the dilute HC] to tube A, Add 1 ml.
of diazo recgent to tube B, Mix at once.
Usaing (A) for zere setting, read (B} in one
minute exasctly. The wavelength used is
540 mu,

Total bilirubin,.— Add 6 ml. of mathanel
rapidly to each of the two tubes, Mix
vigerously at once. Read in 20 minutes
again using tube [A)] for the zero setting.
When new reagents are used verify the
reading at 25 minutes to moke certain that
color development in maximal. If it Is not,
make additional readings. Make a reading
of the reference standard.

(-
Calenlation.— Direct bilirubin = 11 5 —
25

c
for U =2 NE depending on the dilution

of the serum).

o =
Tetal bilirubin = LJ x; for U x 2 K;

depending on the dilutien of the serum).

Where U is the maximol absorbency of the
serum, S the absorbency of the stable
reference standard and © the bilirubin
equivalent of the latter, Report as Direct
[one minute) and Tetal bilirubin.

Standardization,— Bilirubin Is unstable
In solution and standard soluticns may de-
teriorate appreciably within a few hours.
The bilirubin acluticn is used to calibrate
an artificial standard. One or more dilu-
tlons of such o standard are calibrated by
means of the following procedure:

Welgh 25 mg. of bilirubin [That sold by
Armour Loboratories Is  satizfactory).
Transfer to a 250 ml. volumetric flask with
the aid of 2 ml. of 0.2 N. NaOH. Dilute to
250 ml. with water, One ml. of the result-
Ing &olution containag 0.1 mg. of bdlirebin.
Addition of 50 mag. of ascorble acld may
delay but does not prevent deterioration.
This sclution rust be freshly prepared and
used immediately. Frotect it from the
light, Sclutions in chloroform may be used
but offer ne advantage, whereas impurities
in the chlofolorm may occelerate the de-
compoaition of bilirubin.

Dilute 5 ml, of the abowe salution to 50
ml. ond mecsure the following amounts of
bilirubin sclution aond water inte two sots
of tubes (z) and [b) of about 20 ml. capaec-
ity to oblain the kEilirubin egquivalents
shewn.

Tube Bilirubin sal. Water Bilirubln content Concentration
in ml. ml. in mg. mg.100 ml. serum
1 0.2 4.8 0.002 0.4
2 0.5 4.5 0,005 1.0
i 1.0 4.0 0.010 2.0
4 2.0 3.0 0.020 4.0
3 3.0 2.0 0.030 6.0
] 5.0 0.0 0.050 10.0

Add to cach tube of the (2] set, 1| ml. of
dilute HCl and to the other (b) aet, 1 ml.
of dioze reagent. Mix and odd & ml. of
mathanol to each. Measure the absorbancy
of each tube in 20 minutes and repeat the
readings ot intervals until moximal
values are obmined. Use the [a) serles
for zero settings: Several bilirubin solu-
tions ahould be prepared and tested.

Flat the abeocbmcies on the ordinate
of rectilinear graph paper against bilirubin
concenftration on the absclsaa. Beer's law
is cbeyed. Readings may be converted to
bilirubin concentrations keom the graphs
As an alternative methed of calculation,
the ratio of C/S may be calculated for
each standard and the aweraoge ratic uaed
to multiply the absorbancy of the wmknown.
Using an Evelyn colorimeter the mean of
/2 has been found to be 14.3,

Permanent standards,—A solution of
methyl red indicator in acetate buffer hae
been found by King and Coxon (1950) te
reproduce closely the spectral chasomtion
curve given by bilirabin treated with
dimzo reagent. Il s prepared by dissclving
0.145% g, of pure methyl red (orthe carboxy
benzine azodimethylalonine) in 50 ml. of
gleciol acetic ocid. 1 ml. of thizs =stock
golution  is tremsferred to o volumetric
flask of 1000 ml. capacity. 5 ml. of glackl
aoetlc acld and about 500 ml. of water are
added followed by 4.4 g. of crystalline
sodiun ocetate (or 86 g. of anhydrous).
Afver the ocetate has dissclwed, the
volume is made to 1000 ml. with water,
This solution represents 7.0 mg. of bili-
rubin per 1 00 mL in the method described,
howewver, it is deairable that this figure
ba werified in esch hboratecy by means
of the callbration technigue described
abowve.

Interpretation.—Totlal serum bilkubin of
95 per cenf of healthy individuals is below
1.10 mg. per 100 ml. of serum. Coccasion-
ally individuals who appear to be In good
health will hawe concentrations as high as
1.50 mg./ 100 ml.

The dimect reacting, " one minute'’ bili-
rubin reading estimates bilirubin reccting
with the Ehrlich diazo reagent promptly
in the absence of ethancl, methanol or
other catzlyst. Thia fractisn mepresents
10 to 20 per cent of the total bilirubin of
normal serume In 95 per cent of healthy
individuala it doss not excead 0.18 mg./
100 ml. and in 99 per cent is below 0.25
mg./ 100 ml. In the pressnce of hyper
bilirubinemia due to any couse other than

ik

increaaed hemolysis, the cne minute direct
reading increases to approximately 50% of
the total, and ranges from 30 to 70%. The
direct bilirubin maoy be elevated in serum
of some patients whose serum total bill-
rubdn is within normal limits and it is
somewhal superior to the latter for detec-
tion of liver involvwement. When hemolysis
occurs with aeverity sufficient to couse
hyperbilirubinemia, the total seram bili-
rubin consistently is elsvated to a greater
degree than is the prompt reacting porticn.
However, the behavier of the serum bili
rubin in joundice caused by billary ob-
stuction does mnot differ from that ocour-
ring in jaundice coused by injury to the
hepatiz parenchymal oells, at least not to
an extent that enables conclusions to be
reached in a given patent regarding the
etiology of the joundice. Measurement of
the rate of the diazo reaction.of bilirubin
adds little of value for differential dicg-
noslas because hemolytic joundice, the one
conditlon it distinguishes, generally can
be recognized by other more specific find=
ings. The significance of serum bilirubin
determinations with special reference to
the ene minute reading has been discussed
by Zieve et al (1851}

Studles of total serum bilirubin are use-
ful fer following the clinleal coume of
a patient. Rilaing serum bilirubin concen-
rations In general have unioverable (m-
plications; falling wvalues are chame-
tariatic of remission of liver disecse or
biliary cbstruection. A stobllized =aerum
bilirubin concentration is considered a
highly desirable mersquisite to operation
for relief of billary chatructon. ACTH and
cortisone given lo patiants with increased
serum billrubin couse a morked decrease
in bilirubin concentration of serum.

Tests for bilirubin in wine.—Many of the
procedures widely ussd for detection of
bilirubin in urine are not sufficiently sensi-
tive to be useful for detection of eacly
hepatitis or moderate liver damage. Foord
and Baieinger (180} compared many of the
commonly used procedures ond found that
the Horrisen-F ouchet method as described
by Godiried (1934) wos one of the most
dependable, and the experience of mony
workera has confimrmed the value of this
procedure. Severs]l modifications of this
mathed in which the magenta are applied
to paper sirips (Watsen and Haowkinsen,
1%M5) or to tablets of plaster of Paris
have proven to be conwenlent although




% sensitive than the original Herrison-
Fouchet methed. The latter concentroles
the bilkubin in wine by odaorption on
freshly pmcipitated barium phosphate and
julfate. The blue-green color produced by
freating the precipitate with acld ferric
chleride &= quite specific for bilirubin and
clsely related pigments. Urchilinogen or
b da not react.

Other methoda for testing urine for bilk
fubin include the methylene blue test
‘which depends upeon the extinction by
additlonal methylene blue of the green
coler produced by interaction of biltrubin
and methylens blue (Feinhold and Fewler,
lﬂﬂ! This test & eosily applied, but it
measures alzc other vellow pigments that
may be present. It gives a roughly quanti-
atlve estimate of bilirubin concentration.

Hecenily, Free and Free (18952} describ-
ed o rapid and sensiltive dioze test fon
Bilirubln which appears to compare favar-
‘ably with the HamrisoneF ouchet method and
which may prove to be supericr, (Klatskin
‘and Bungards, 1953; Scbotka and others,
1953; Giordono and Boyle, 1953).

The Herrison-Fouchet Spot Test
[Godiried, 1934)

Reagents.—Fouchet’s reagent: Diasoclve
'- g« of trichlomcetic acid in 100 ml. of
ter. Add 10 ml. of a 10 per cont soclu-
ion of ferric chloride.

. Bartum chloride solution, —
BaCl,2H, O tn 100 ml, of water.

Procedure .—Measure approximately 10

10 g of

fold the filter containing the precipitote

nd place It on a dry filter paper. Add | or

2 drops of Fouchet's reagent, The appeo-

gnce of o green o blue color indicates the
egence of bilimibin.

Paro-nitrobenzenediozenium Paro-toluene
Sulfonate ("' Bilazo") Test
{Free ond Free, 1952)
Principle.~Bilirubin couples with the
bllozo reagent to form o blue color. An
asbestos mot odsorbs and concentrates
the bilirubin.

Procedure.—Flace 5 drops of urine on a
test mat of oo llulocse-as bestos. The reagent
8 placed on the spot in the form of a
gblet ond mocistened with two drops of
water. If bilirubin is present in an ameount

e edlns 0,04 ma. pec 100 ml a Blus
‘coler appears and i8 read at 30 seconds.
Reagent.~The bilozo reagent tblets
and asbestos pads are obtainable from the
‘Ames Co., Inc., Elkhart, Indiana.

. Urobilinogen in wrine and feces.—Urcbi
linpgen s normally present in urine. [t ia
foemaed by reduction of bilirubin by bac-
terial oction in the cecum and colon.
] bilinogen is meabsorbed from the in-
IlaHnl and excreted mainly by way of the
‘bile. Impaired excretory ability of the
liver lnods to an increase In its cutput in
g urine, Thus, measurement of urcbi-

linogen concentration in urine iz a test of
liver function. Hewewar, when the liver ia
danaged to such an extent that the secre—
tion of bile is supprezsed, no urobilinogen
will be formed or detected, It is absent also
if obatrucHon of the bile ducts prevents
entry of bile into the intestine. Patents
receiving (a) certain diets not conducive
te malntenance of the usual bacterlal
flore, (bl antiblotics, or (e) other =sub-
stonces altering the bocterkal flora of the
intestine moy excrete littls or no urce
bilinegen in thelr feces or urne.

Urcbilin s fomed by oxidation of um-
bilinogen. Whemas urcbilinogen is color-
lams, urohbilin is yellow. Urcbilinogen la
converted to urobilin on standing in the
presence of cxygen, or by oxldizing cgents.
This chonge s deloyed by protecting urine
from lightand air and by alkaline reactions.
Urabilin may be reconverted to urobilinegen
by treating the former with ferrous sulfate
and godium hydroxide.

The presence of ncreased amounts of
urobilinogen in urine iz o characteristic
finding in patients with disease of the
parenchymal cella of the lver. At times
it may cffer the only conclusive evidence
of the existence of lver disease. Changes
in urine urobllinogen excretlon are likely
to occur independantly of changes in other
tests, and for this reason it is desirable
to include it in o battery of such tests.

Two procedures are described for esti-
mation of the wobilinogen excretion in
urine. One ia the simplified quomtitative
Ehrlich meoction of Watson, Schwarlz,
Sborov and Bertie (1944), az modifled by
Watson and Hawkinson [1947). This method
iz designed for use as g routine of screons-
ing test and for most purposes is capable
of supplying the information sought.
ever, It may be necessay to apply iIn
special circumslances a method ylelding
mere apecilic data, and for this reason the
quontitotive method of Schwortz, Sborov
amnd Wateon (1844) i2 alse included.

Hamwe

Simplified Quantitative Urine Ehrlich
Reaction
[Wataon and Howkinsan, 1347)

This methed may be applied to random
samples of freshly collected wurine. The
resulta are more informative when the
urine iz collected during a timed two hour
poeriod. The mte of excretion of ure-
bilinogen in urine varies during the day,
and has been found highest botween 2 to
4 F.M. Therefore, collections at this time
are preferrsd to randem collections or
timed collections at cther short pericds.
Although this method may be used for
apalysis of 24 how uwrine collections its
authore recommend that the extraction
method described below be substituted.

Reagents.—Ehrlich’s aldehyde reagent.—
Dissolve 0.7 g. paradimethylaminobenzalde-
hyde iIn diluted hydrechlorie acid. The
diluted hydrechlerlc ocid iz prepared by
adding 150 ml. concentrated hydrochlocic
acid te 100 ml. of water.
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Saturated sodium ocetate solution,—Add
100 ml. of water to 150 g. of sodium
acetate, anhydrous, reagent quality. Warm
gantly, cool te room temperature befare
use. An alternate method is toe allow the
solution to stand over night. Decant the
supermatant.

Procedure,—Freahly volded urine can be
analyzed without further treatment, Collec=
tiene made over longer periods must be
treated with ferrous sulfote and sodium
hydroxide (as deacribed in the extroction
method] to reconvert urobilin te urchi-
linogen, Twenty-four hour callections am
analyzed by the extraction method. Urine
specimens must be protected from sun or
other sources of Intense light. Breown
bottles for collection of specimens cre
recommended.

Transfer 2.5 ml. of urine or filtrate from
ferrous hydroxide treatment into each of
twe photocolorimeter tubes 1UJ and B. Ta
tube U add 2.5 ml. of Ehrlich’s reagent.
Mix well for 15 seconds, then odd 5 ml.
of sodium acetate solution and mix again.

Teo tube B add 5 ml. of scdium acetate
solution, mix thoroughly, then add 2.5 ml,
of Ehrlich’s reagent slowly and with con-
atant shaking. This coftects for the color
of urine and reagents. Place tube B in the
photocolorimeter and adjust the zera.
Then with minimum delay measure the
absorption of tube U. Readings are made
at 563 mu.

Caleulation, — U} = 4 xl ;;Iim volume
Ehrlich units in the sample,

(U} represents the urcbilincgen equivalent
of the reading as measured from a graph
In which the tranamittoncies of the 10
standard eolutions, described In  the
following table, e plotted against the
concentration of urobilinogen represented
by each. The results are reported as
Ehrlich units. One Ehrlich unit come=
sponde to | mg. of wobllinogen. This
designation i= preferred because chromo-
gens other than urcbilinogen contribute to
the color.

Permanent  standards. —Urchilinegen s
not easily cbtoined in pure form and
furthermore has poor stability, The mix-
tures of pontocyl carmine and vialet de-
scribed below clesely simulate the urc-
bBilinogen aldahyde compound,

Stock standard dye solution.—Disselve
5 mg. pontocyl comine 2B and 95 mag.
pontacyl viclet 6B 150%; In 100 ml. of 0.5
per cent acetic acid. This sclution keeps
indefinitely if preserved with a few drops
of chloroform.

Dilute standard.=20.4 ml. of stock solu=-
tion are diluted to 100 ml, with 0.5 per
cent acetic acid solutlon. This solution
camesponds to 0.6 mg. of wobilinogen per
100 mi.

The volume of dilute atondard indicated
in column | of the following table, diluted
with the sclume of 0.5 per cent acetic acid
indicated in column 2, yields a color which
ls= equivalent to the wobilinogen walues
ahown In column 3.
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ml. of dilute | ml. of 0.5% | Urcbilincgen in
standard acetic acld | Ehrlich units or
mg. 100 ml.
20.0 0.0 060
16.7 3.3 0.50
13.3 6.7 0.40
10.0 10.0 0.30
8.4 11.6 0.25
B.6 13.4 0.20
5.0 15.0 0.15
3.3 16.7 0.10
1.7 18.3 0.05
0.85 19,15 0.025

Interpretation,—The urine of 95 per cent
of a group of healthy individuale was found
to contain lesa thon 0.95 Ehrlich unita in
a 2 hour specimen collected between 2
and 4 F.M. The concentration in o random
specimen should not exceed 1,15 Ehrlich
unite per 100 ml. Values exceeding these
limits have been asscciated with fmpair-
ment of liver function.

Quantitative Determination of Urebilinogen
by the Extraction Method
(Schwartz, Sboray and Watson, 1944)

This method is preferred for meosure-
ment af 24 hour eutputs of urebllinegen in
urlpe, Urobilin i reconverted into uro=-
bilinogen by treatment with ferrous
hydrexide. Urobilinegen is extracted from
urine by petroleum ether and s then simul-
tanscusly converted Into the celored alde-
hydea derivative and extrocted from the
petroleum ether phase by shoking with
Ehrlich's aldehyde reagent.

Reagents.=Ehrelich"s aldelyde reagent:
as described for the simplified method.

Sotwrated sodim acelate: as described
for the simplified mothod.

Ferrous sulfate solution, 20 per cent:
Crush crystals of FeS0, .TH, O to a powder.
Dissclve 20 g. in 92 ml. of distilled water.
This aolution must be mode freahly
each day.

Sodium hydroxide solution, 10 per cent:
This sclution Is best prepared by diluting
a concentrated steck solution.

Pegoleum ether: Boiling point
60°C. Reagent quality.

Glacial acetic acid,

Ethyl alcohol, %5 per cent.

Proceduwre. Collection of urine is made
for 24 hour pericds in bottles to each of
which has bean odded 5 g. of sodium cor-
bonate and 50 ml. of petroleum ether.

The bottles should be of brown of othor
law octinie glasas. The battles containing
urine should be refrigerated if possible.
Analynis should be started soon after
collectiens are completed. It 2 highly
important that all urine be saved during
the 24 hour period. Measwe the volume
of urine.

1. Reduction of wrobilin.—Measure into
an Erlenmeyer flagk of 125 ml, capacity
{lowr actinic glassware is preferred but not
indispensable), 50 ml. of urire and 25 ml.
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each of ferrous sulfate and  sodium
hydroxide solutions. Mix well ond allow to
stand protected from light for one hour,
Filter.

2, Preliminary assay.—Measure 2 ml. of
filtrate into o tube. Add 2 ml. of Ehrlich’'s
recgent. Mix well and add 4 ml. of sodium
acetate sclution. Mix and note the Intensity
af the rad color. The amount of filtrate
used for the extroction depernds on the
intens ity of the color developed:

the petroleum ether. Dilute the extrocts
with water to a volume that will permit
cccurate measufement in the photometer.
Record this a5 Vijnq1. (Tronsmittance be-
twaon 20 and 80 per cent). The diluticn
should be to an even number e.9. 20 or 30
ml. to simplify calculation.

. Without delay, measure the density of
the colar in a photometer at 565 mu. Pre
pare a blank containing 3 ml. of Ehelich's
reagent and 9 ml. of sodium acetate solu-
tien. Use the blank for adjusting the zers
aetting.

3. Extraction of urabilinogen,—This step
ahould follow immediately after the [iltra-
tion and preliminary cssay. Measure Into a
separatory funnel (pear shape) of about
200 ml. copacity the wolume qi filtrate
speciflied above, Reccrd this os
If the quantity is less than 50 m'f"'ﬂd
sufficiont water to bring it to this valume.
Add 30 e 50 ml. of petroleum other and
5 ml. of acetic acid. Shake vigorously for
abeout one minute, then allow the layers to
separate, Draw off the aqueocus (lower)
layer into a flask and pour the petroleum
ether inta @ 250 ml. Erlenmeyer flank. Re-
turn the aquecus layer to the separatery
funnel, add 25 to 30 ml, of petroleum ether
and shake o before. Agaln separate the
two layers, adding the petroleum ether to
the firet portion. Return the ogquoous loyer
to the separatory funnel and extract with
patroleum ether a third time, Discard the
aquecus layer and combine the petrsleum
ether extroct with the twe previcus
porticns,

If emulsions form, they con be separated
by adding mare acetic acid (preferred) or
l ar 2 ml. of alcohal.

4. Washing of the petroleum ether ex-
tract,—To the combined petroleum ether
extrocts in a seporatory funnel add 10 to
15 ml. of water. Shake vigorously for a
few seconds. Draw aoff the water apd
discard. Repeat with two additional por-
tions of waoter. Leave the petraleum ether
extract in the separatary funnel.

5. Extraction of wcobilinogen fom the
petroleum ather.—(a) Add 2 ml. of Ehrlich's
reagent to the petroloum ether extract and
shake vigorously for one minute. (b) Add
& ml. of sodium ccetate solution and shake
an additional minute. Allow layers to
separate and drow off the extract inte a
50 ml. graduated mixing cylinder, Be swe
that remaing in the stom of the
funnel. Extroct the petroleum ether with
additienal portiens of Ehslich's reagent
and sodium acetate one or more times until
furthar extroction produces only ine
aignificant color. Combime the wro=
bilincgen-aldehyde extracts and discard
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Colar Aliquet of filtrate Caleulation.— Urcbilinogen in mg. /24 les,
far extraction _ vol. of urine + val, FeOH ssl, + vol, NaOH
Pmnas rad Lals 7 vol. of uwrine used
Medium red 2 mil. wNiingl = Naa o
Pale red 10 ml. Vitltrate * 10
Faint pink 25 ml. Where U s the weobllinogen equivalent of
Mo ealar 50 ml. the extract found by referring to the graph

cf the stondard concentrotions described
an page 00, Vi, is the 24 hour volume
of urine.

Interpretation.~The excretion of ure
bilinogen in urine by healthy individucls
averages (.64 mg. in 24 hewrs. Only 2.5
per cent excrete more thon 1,56 mg. and
only 0.5 per cent more than 2.1 mg. in 24
hours, Patients with disgase of the liver
may excrele amounts of urcbilinogen
qreatly exceeding these limits. 100 mg, or
more may be found in o 24 hour urine
ceollection although values ranging from
2 te 10 mg. ore more usual. However, the
excretion may fall within normal limits in
patients with severe liver damage awing
to the amall amount of bile plgment reach-
ing the intestine of such patients, Thus
high values moy be encountered following
the onset of joundice, to be followed by a
period in which the cutput is within normal
limite, This may porsist for anly a day ar
two or may continue (o one oo more weeks,
It, in turn, ia followed by a second period
of elevated excretions which gradually re=
turn to norral limite as  the  illneaa
improves.

Urabilinogen (Stercabilinagen) in Feces

The urcbilinogen of feces consists of
sevoral clesely related compounda differ-
ing in minor detaila of atructure. The
principal one is stercobilinogen which is
distinguished from urchilinegen by meosure-
ment of optical rotation, Stercobilinogen
reacta with Ehrlich’s aldehyde reagent and
the procedurea for ils determination are
simile te those described for urine. |
Measurement of stercobilinogen output
provides useful information to the clinie= |
fan concerning (1} the rate of Mmoglnbjn
destruction and (2) the completensss of
obatruction of the bile ducts. Such [n=
formation may contribute substantially to
the correct evaleation of the patient with
jaundice. Knowledge of the rate at which |
hemoglobin is destroyed is of great value |
alao in study of anemias. 1

Reagents.— ZSame as '
bilinogen.



Procedure,—Collection of feces should
e complete. For estimotion of gross
gnges fn output o single day's collac-
will suffice. If the purpose is to
gh the cause of billary obatruction,
ous day collection perlod is required.
are lransferred to paper cartons
r volding ond stered in a refrigerater
analyzed.

ambine the tatal amount and weigh.
x by stirring thoroughly. A mechanical
iz convenient althouwgh not In-
neable for this purposs. Walgh
aximately 10 g. of the mixed fecea,
d the waight to the newest 0.1 q.
frnsfer to a mortar of about 250 ml.
spacity, o better to a high speed homo-
genizer =2uch az a Waring Blender or
slerizer. Add 90 ml. of distilled water
tharoughly diaperse the feces in the

Hote: Precoutions should be  taken,
ecially If suwch equipment is used, to
sct against finely, dispersed particles
may escape from the mixer with pos-
hazarde of infection by hepatitis
e or other ogents. This moy be accom-
ished by plocing multiple layers of
pe over the covered homogenizer jar,
msure 100 ml. of ferrous sulfate solu-
inte a flask of 500 ml. capacity prefer-
of low actinic glass, Add the entire
punt of feces suspension. Hinse the
ol or mixer with 100 ml. of water and
gdd thiz tc the flask. (Omit odditien of
oter if the feces are pale in color). Add
0 ml, of scdium hydroxide, Stopper the
=k and mix the contents well. Ploce it
n the dork for ane hour. Filter.

3 filrate may be tested either by the
implified quantitative Ehrlich recction or
by the extroct jon method,

Simplified quontitative Efrfich reaction.—
Dilute 5 ml. of the filtrate to 50 ml. with
water, Transfer 2.5 ml. of the diluted fil-
trate to each of two photocolorimeter tubes
{(F) and (B,

Add to tube (F) 2.5 ml. Ehrlich’s re-
agent and mix well far 15 seconds. Then
add immediately 5 ml, of saturated sedium
acetate sclution and agaoln mix thoroughly,

Ta tube (B) add the recgents in reverse
order, that i8 5 ml. of sodlum acetate are
added first and thoroughly mixed followed
by 2.5 ml. Elrlich’s reagent added slowly
encugh to permit thorough mixing during
its odditien.

Measure the transmittance without delay
in a photacelorimeter after making a’ zerc’’
setting at 100% transmittance by means of
tube (B). Obtain the ucbilinogen egqui-
valents of the readings as described in the
mathod for urine.

Calculation.—

Ehrlich units in sample =
= 10 % 10 = 400 {or 300) = W
=il 7.5 = 10 100

= 16 {or 12) = (U) =W

where (U) represents the stercobilinogen
equivalent in Ehrlich units per 100 q. of
the readings of tube F. W [& the total weight
of the feces.

Extraction method for stercobilinogen.—
Prepare the somple as directed above.
Apply the preliminary color test a8 de
scribed under wurine uwobilinogen to the
diluted filtrate after reductlon. Select a
sultable aliquat for extraction and con-
tinue as directed in the urine methad.

Calenlation,~
Stercobilinogen, mg. in sample
ST 10 = 400 (or 300) = Vijpq = W
o Villtrate 100

= d{er3)U x—l-im-l—':, =il
fHltrate

Interpretation.—Healthy individuals ex-
crete 100 to 350 Ehrlich units per 100 g,
of feces, or 40 to 280 mg. as aterco-
bilinogen. As much as 2000 mg. may be
excreted each day by patients suffering
from hemolytic anemia. Transfusion of
blood often is followed by an increased
excretion of stercobilinogen in feces, and
may obscure interpretation of the findings,

Chbstruction of the bile ducts caused by
neoplastic or other growths is chaorac=
torized by complete or nealy complete
interruption of the flow of bile intc the
intestine., The dolly excretion of sterco-
bilinegen by such patients is only 1| or 2
Ehlrlich unite (or milligrams) and infre-
quently exceeds 5 Ehrlich units, Obstruc-
tion caused by calculi by contrast, inter-
feres less with excretion of bile and the
daily output of stercobilinogen in feces
will exceed 10 Ehrlich units. It is im-
portant to keep in mind, however, that
either parenchymal or chelangliolitic
disease of the liver, If severs, may sup=
press secretion of bille or otherwise pre-
vent its entry into the intestine.

Az a result, stercobilinocgen outputls as
low as those found in obstruction due to
necplastie growth may be encountered in
hepatitis, cimhosis, or cholangitiz. The
low outpuls are generally transitory in the
latter, in contrast lo the persistently low
values characteristic of complate mechar-
leal ohstruction.

precedure of Somogyl (1) Is generally
tcepted as the most reliaoble method for
g determination of serum amylase in the
pancreatitis. However, the instability
e starch substrate, due to depolymeri=
by molds, yeast or bacterial oction,
tuten a serious drowback, MNeldig and
(2) in a compllation repcrt gave
f a5 to the merits of esters of para-
ydroxybenzole acld that meet the critical
exacting requirements of pharmoceutic
respact to compatibllity and stability.
ng the past year use of estera of
droxybenzolc acid, Heyden, was
gated and found to be entirely satis-
as a preservative for the starch
heirate.

A STABLE S50MOGYI SUBSTRATE

Ray G. Wenger

METHOD OF PREPARATION

Heat to boiling 600 ml of distilled water
in a 1000 ml pyrex flask; theroughly grind
15 gm of socluble atarch, according to
Lintner, in a glass mertar with 1.5 gm of
methyl paro-hydroxybenzoate, 0.3 gm of
propyl parc-hydrexybenzeate and 50 ml of
distilled water; slowly pour the starch paste
inte the flask of bolling water, meanwhile
stirring vigorously; rinse the mortar with 50
ml of distilled water and transfer the washing
into the flask; allew to boil foer 1 minute
with constant stirrlng; transfer the flask
to a hot water bath for 15-30 minutes, cover-
ing the mouth of the flask with a small
beaker; cocl, and add 300 ml of M/15 phos-
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FOR THE DETERMIMATION OF SERUM AMYLASE

phate bulfer at pH 7.2 (179 gm
NagHPO, . 12H,0 cnd 2.3 gm KHL,FO, per
liter); dilute to 1 liter with distilled water;
transfer the contenta of the flask to 500 ml
glass-stoppered pyrex bottles and store at
room temperature. The pH of this subatrate
remaine at 7.2 over a perlod of months.

EXPERIMENTAL OBSERVATIONS

Two gloss-stoppered flaska of atarch
substrates were prepared; one containing
methyl and propyl para-hydroxybenzoates,
the other witheut pora-hydroxybenzoates,
Bath flasks were exposed to room otmos-
phere for a pericd of several hours after
which they were stoppered and stored at



A STABLE SOMOGY! SUBSTRATE

TABLE L.
Starch Substrate Starch Substrate
with wei theut
Paro-hydroxybenzoate Para-hydroxybenzoate
let Day
Appaarance Clear Clear
Sugar Content 15 mg/ 100m| 15 mg/ 100ml
S5th Day
Appearance Clear Cloudy..Mold and
Bacterial Contamination
2Tth Day
Appearance Claar Cleudy..Heavy Growth
Sugar Content 15 mgs 100ml 430 mg/ 100mI
101st Day
Appearance Claar Heavy Growth
Sugar Centant 15 mg/ 100ml FeREsiEEtESARR SRR R

room  temperature. During the period of 101
days the following obassrvations were made:

As shewn In Table 1, the starch sub-
strate treated with poro-hydroxybenzoate
reamained stable as indicated by the initial
and final sugar content which remained
constent for 101 days. The substrate with-
out the preservative showed marked cone
tamination by mold and bacterial growth;
the storch underwent marked depolymerizo-
tion with the resultent sugar content of 430

mg/100ml, an increase of 415 mg over the
initial natural sugar content.

In ancther series of tests simultonecus
determinations of amylase activily were
made using starch substrate prepored with
osters of pars-hydroxybenzole acid and
subatrate freshly prepared but containing
no preaservative (3. The resulits of these
daterminations are shown inm Table [L.

From the data presented in Table 2 it
can be seenthat the reproducibility obtained

by the two different starch substrates are
in close agreement.

During the experimental period a serles
of 39 serum amylose determinations were
pecfromed with starch substrate contalning
para=hydroxybenzeate. In this series 24 |
samples showed aomylase content betwesn |
60=200 Somogyl units. The lowest amylase
content was 45 unitz and the highest wos
1685 unite. At this time a sample of pan-
creatic fluld was found to contain over
50,000 units of amylose.

SUMMARY

By Incorporating amall quantities of
methyl and propyl pora-hydroxybenzoate in |
a starch paate, a clear and stable sub= |
strate may be prepared for the determination
of sorum omylase by the method of Somogyls
Para-hydroxybenzoate is found to be com=
patlble with starch and that it does not
interfer with the action of amylase on starch
of the estimation of reducing sugars by the
Feolin-Wu copper reagent.
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Samples of Parasepts (esters of para-
hydroxybenzoic acid) were generously
supplied by T. R. Aalto, Sales Depi,
Heyden Chemical Corporation, Garfield, N.J.

TABLE Il.

MAME DATE (A) STARCH SUBSTRATE CONTAIMING (B) STARCH SUBSTRATE WITHOUT

PRESERYATIVE..PREPARED 9/11/53 PRESERVATIVE..FRESHLY PREPARED

TOTAL | STARCH SERUM AMYLASE TOTAL | STARCH SERUM AMYLASE

SUGAR | CONTROL | COMTROL | ACTIVITY SUGAR | CONTROL | CONTROL | ACTIVITY

1 2 3 1 2 3
P.5. 10/21 308 15 105 185 308 15 105 185
M.5.
Pan Fluid
17100 1023 505 15 1] 450 505 15 o 490
E.A. 10427 330 15 105 210 330 15 105 210
M.K. 10/37 242 15 155 92 80 15 155 110
B.B, 1027 270 15 125 130 270 15 125 130
K. 10/28 185 15 120 50 190 15 120 55
Van 10,/28 195 15 120 &0 195 15 120 &0
B.B.5. 10,31 1250 15 95 1140 1120 15 95 1010
|
Substrate prepared 7,/22/53
Pan. Fluid
1/100 10,431 450 15 0 435 450 15 0 435
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FAILURE OF CHOLINE THERAPY TO

ALTER SERUM LIFIDS IN PATIENTS

WITH CORONARY ARTERY DISEASE.

8. Gresnberg and M. Bruger (Dept. of

Medicine, MNew York University Post-

Graduate Medical Sechool, MNew York

City). Proc. Soc. Exp. Blol. & Med. B4t

B7-88, 1953.

The ormal odministrotion of 4.5 gm. of
choline base daily for 1.5 to 8.0 months to
Il patienis with coronary insufficiency or
myocardial infraction or both, falled to
alter the total serum cholesteral, the semum
lipld phosphorus and the phospholipld:
otal cholestersl ratio. EV.

STERQIDS IN ADREMAL VENOUS

BLOOD OF THE DOG G.L. Farrell and

B. Lomus (Dept. of Physlology, Westem

Rezerve Unlversity School of Medicine,

Cleveland, 0. and the Dept, of Phaomo

cology of Utch, College of Medicine,

Salt Lake City). Pree, Sos Exp. Blel,

& Med. 8489-94, 1953,

Adrenal wenous blood of the dog has
been  quontitotively onalyzed by poper
chromatography for aterold components.
Fourteen fractions have been isclated; 3
have been identified as | P-hydrexy cort co-
stercne, coricostercne and ll-descxy-17-
bydrox yeorticosterone; 7 of the unidentl-
fled fractions exhibit chemical reactions
charocterletic of adrenocorticosterolds.

E. V.

PERIFHERAL BLOOD CONCENTRA-
TIONS OF STERDIDS IN MAN AFTER
ORAL ADMNISTRATION OF 17-HY=-
DROXY CORTICOSTERONE. J.B Rich-
arda and M.L. Sweat (Dept. of Physlcl-
oqy, Westem Reserve University Schaol
of Medlcine, Cleveland, O.); Proc Soc.
Exp. Biol. & Med. 84:125127, 1953.
Following the oral cdministration of 50
mgm: of |7-hydroxycorticostercne, the
ploema concentration of this hormene was
significantly incressed In 15 min, The
peak concenftratlon occcurred between 45
and A0 min,, nomal values were reached
batwaen 4 and & hrs. The concentraton of
corticostesone-like sterclds in the plasma
were determined simultenecusly. Mo aige
nificant change occurred in the concentra-
ton of thiz fractizn. E.V.

METHOD OF PAFER ELECTROFHORE-

815 OF CEREBROSPINAL FLUID, G.

Gries, F. W. Aly, and H. F. v. Oldarshau=

sen (Univ. Marburg o.d. Lahn, Ger.). Klin.

Wechschr, 31, 644-9 (1953).

A methed of concn. and quant. analysis
of cerebrospinal fluld by poper electrphore-
gis is described. The Ifollowing normal
voluss wace found: fore fraction 4.3, albumin
513 al- 5.8, =, -8.4, B -17.1, r -6.8, ¥
H.As

A COLORIMETRIC METHOD FOR DE=-
TERMINATION OF VITAMIN A AMD
CAROTENE BY PERCHLORIC ACID.

P. Flesch [Dept. of Dematology, Uni=

versity of Pennsylvanla School of Medi-

cine, Philadelphic), Proe Soc. Exp.

Blel. & Med. 84:148-149, 1953,

The ‘methad described for the quantita-
tive colodmetric detlemination of vitamin
A md carotene in each other!s presence is
based an the fact that the pumple-red color
develeped by vitemin A (moximum absomp-
Hon 525-530 mu Jand the blulsh-green color
develeped by corotene [moximum absomp-
Hon 725-760 mp) In the presence of per-
chlorle ocid may be stabilized in a sclu=
tion of omyl acetate. In a mixture of vito-
min A and carotenes, the latler iz eatmeabed
directly by determmining its aobsompton at
750 mu; the cnount of vitamin A may be
calculated by subtracting from the absop-
tion at 525 mu, the absomption value which
correspondas o camtens at this wave
length, E. V.

IMFROVED METHOD FOR DETERME
NATION OF PLASMA POLYSACCHA-
RIDES WITH TRYPTOPHAN. J. Bodin,
C. Jockson and M. Schubert (Cept. of

Chemistry and the Study Group of Rheu=

matle Diseases, MNew York University

College of Medicine, MNew York Clty).

Prmc. Soc. Exp. Blol. & Med. 84:288-

291, 1953,

A modification of the tryptophen method
for detemmining polysacchoride concentra-
ton in blsloglcal fluids is presented wtil-
izing bore acid in the reoction medium.
The color intenalty la thus lncreased and
the color quality modified to give maximum
absorption 'at a longer wave length whera
interference by rm-':pwlﬂc brown coler
produced by reagent blanka ond proteina
iz diminished, E.V.

REDUCTION OF HY PERKALEMIA BY
CIRCULATING BLOOD THROUGH A
CATION EXCHANGE RESIN. B.J.

Kessler, J.B. Llebler, J.l. Abrchams

mnd M Sass (Medical ond Surglcal Serv-

ices, Veterane Administration Hospital,

Brecklyn, M.¥.). Proc. Soc. Exp. Biol.

& Med, Bd4:508-510, 1953,

A mathod for removing potmeium from
uremic dogs by contlnuous clroulatlon of
blood through a cotlon exchomge resin is
described. The extrocellular potassium
concenfration was reduced as much as 50%
within 4 to § hours. Calclum replocement
wim necessary o prevent betany. =24

LIVER INSUFFICIENCY. H. Kaolk (Kas-

sel, Ger.). Die Mediziniache [953, 1075

80, 1136-9,

The disturbances of liver function, the
liver-function tests, and the rapeutic mea-
sures are reviewed. 50 references. H.A.

=]9=

METHODS FOR THE DETERMINATION

OF FORMALDEHY DOGENIC STERDIDS

BY DIFFUSION AND BY DIRECT RE=-

ACT]ON, H. Wilson (Dept. of Chemistry

and the Study Group on Rheumatle Dis-

eases, Mew York University College of

Medicine, Mew York, M.Y.). J.Clin. En-

docrinel, 13:1456 51478, 1953,

A method la described for the determing-
tien of formaldehydogenic stercide using
diffusion of the formoldehyde in Conway
units in ploce of distillaton. After oxido-
tlon with perledic acid is performed In the
inner well of the diffusion unit, ond chro-
motroplo-acdd reagent is placed In the
outer well, the sealed units are left In on
oven ot 55 for | he. The resction mixture
distille aver completely mmd the color is
simultanecusly developed. An ctherex-
traction step has been devized to remove
an interfering subatonce which binds for-
maldelyde so that both its diffusion and
direct reaction with chremetrople acld are
inhibited. This procedure results In higher
titers for most urne extrocts, Improved re-
coveries of odded cortlzone and better ad-
herence to Beer's Law. A direct procedurs
without diffusion is described for the assay
of uncontaminated corteastercld material.

E. V.
MICROMETHOD FOR THE DETERMINA-

TION OF UREA. Milos Joncle {Sarajeve
Univ., Yugoslavia), Bull. soc. chim,
repub. pop. Bosnle et Herzegovine I,
21-33 (1952) (with French translatisn)
Into @ teat tube groduatedat Bee, place
lec, of substance to be analyzed and add
7oc, of 0.5% dimethylglyoxime in conc.
HCL (1). Flace in boiling H,O bath for 80
min.,, cocl and make up to Beo, with 1. Add
0.5 oo of 0.5% K S5.04 In HyO, Reod in
colorimetar after 15 min, Urine should be
diluted 1:100 with HyQ, blood made protein
free with 20% TCA. H.A.

SERUM IRCON, TOTAL IRON-BINDIMG

CAPACITY OF SERUM AND SERUM

COPPER IN ACUTE HEFATITIS, P,

Brendetrup (Rigs Hesp.,, Copenhagen).

Acta Med.Scand. 146, 107-12 {1953); of.

C.A. 47, 114802,

Acute hepatitis is the only infectious
disease associated with an incrensed serum-
Fe level, H.A.

INFLUENCE OF THE BILIRUBIN-FPR{-

TEINM INTERACTION UPON THE DIAZO

REACTION. Domenice Caera (Civil Hosp.,

Vicenza, Italy). Acta Med, Scand, 145,

283-77 (1953).

Bilirubin is bound to the proteins of the
blood ([mostly albumin) but this does not
acceunt for differences in behavior towards
diazonium salts. The direct or Indirect
bilirubin reaction ls governed by the equil.
nB = P = ByP (bilirubin-protein complex).

H.A.



REVIEW OF CURRENT LITERATURE

THE REASON FOR THE DIRECT DIAZO
REACTION OF BILIRUBIN IN SERUM.
Clemens Moncke (Med. Univ.-Klin., Reo-
steck, Ger):. Die Medizinische [953,
1036-8; =f. C.A. 46, T156g.

Paper chromatograophy of serum bilirubin
with CHC'[: shows that the cnrrrpd.. glving
the indirect reaction trovels just behind
the salvent front whereas the cne resulting
in the direct reaction remains at the origin.
This i3 onother proof that 2 different
compds. exist. The significonces of normal
and pathal. bilirubin findings are reviewed.

27 reforonces. H.A.

DETERMIMATION OF HORMOMNES.
Heinrich lselatoger. Subsidio Med. 4,

153-66, 195210 (1952); 5, 1-10, 89103
(1853).
A erit. digcussion of the methads for

the gquant. detn, of hormones and of the
clinical significance of the results. Numer-
ous feferences, H.A.

HEPATIC COMA, A CLINICAL LABOAA-
TORY, AND FATHOLOGICAL STUDY.
5. C. Carfagno, R. F. DeHeoratius, C. M.
Thempaan, and H, P. Schwarz [Philadel-

phia, Pa.). Mew Engl. J. Mad, 249, 303-9,

(1953}

In 1] cases in which clinical observa-
tions suggesting advanced hepotic insuffi-
ciency were confirmed by autopay, the
comparative results of routine blood studles,
blood electrolyte detns., hepatic tests, and
studies reflecting carbohydrate, fat, and
protein metabolism were recorde d. Altention
iz called to evidence suggesting fallure of
utilization of carbohydrate through the
tricarbooylic acid eyele. H.A.

17=-HYDROXY CORTICOSTERQIDE AND
17-KETOSTEROIDS IN URINE OF
HUMAN SUBRIECTS: CLINICAL AP-
PLICATION OF A METHOD BEMPLOY-
NG S-GLUCURONIDASE HYDROLY-
515, A.A. Sandberg, D.H. Melson, ELM
Glenn, F.H. Tyler, and L.T. Samuels.
{(Depte. of Medicine ond Blochemislry
and the Laboratory for the Study of Here-
ditary ond Metabolic Disorders, Undv. of
Utah, College of Medicine, Salt Loke
City, Utzh)., J. Clin. Endoerinol. 13:
14451464, 1953
The doily urtdnary excretion of 17-hy-
drexycorticostercids ond  [7-ketosterold
glucuronides was determined by a method
employing B-glucuronidase hydrolysis and
chromatography. The doily excretion of
| 7=hydroxycorticosteralds waa more con
stant than that of 1 7ketostersid glucurc-
nides. Administration of ACTH resulted
in marked Increases In excreton of 17=hy-
dmxycorticostercids. The excretion of 17-
ketosteradid glucuronides wos alse in-
creased but o a lesser extent ond less
reqularly. The method presented here
probably measures a speciiflc and rather
conalsient froction of the stersids pro-
duced by the human odrenal cortex.  EV.

CLINICAL SIGNIFICANCE AND TECH-
NIQUE OF THE HEFPARIN TOLERANCE
TEST. K. M. v. Koulla (Frauenspital,
Basle, Switz.). Deut. med. Wecheche. T8,
1075-T7 (1853); ef. Souller, et al,, C.A.
45, 5227d.
Details of the technique sre given and
sources of error are discussed. H. A,

THE THY ROIDAL UPTAKE OF STABLE

IODINE COMPARED WITH THE SERUM

CONCENTRATION OF FROTEIN-

BOUND IODINE [N NORMAL SUBTECTS

AND IN PATIEMNTS WITH THYROID

DISEASE. B.A. Burrows ond 1.F. Foas

(Radioisotope Unit, Boston Vetarana Ad=

ministration Hoapital, the Robert Dawson

Evans Memorial, Mossachusetts Memo=

rlal Hospltals, and the Dept. of Medi=

clne, Boston, Mass.. J. Clin. Endo-

ecrinol. 13:1358-13686, 1953,

A compariscn of the radiclodine uptake
with the protein-bound ledine concentro-
ton showed a significant corfelation in
nommal subjects and in patients with thy-
mold disease who had not recelved therapy.
In potients whe hod received thesapy for
hyperthyroidiam, the rodiolodine uptoke
values coffesponding to each serum PH
level showed greater varlation then in the
untreated group. The stable lodine up-
takes in a small gmoup of patenta with
high radloicdine uplckes showed o good
correlation with the serum PEl concentro-
Hon. EY.

ESTRBADICL AND ESTRONE DETERMI-
MATION 1IN URINE WITH THE BECKMAN
QUARTZ SPECTROPHOTOMETER. J.
Breitner, A, Eichstadter, and C, H.
Brilmayer (Univ. Munich, Ger.). Klin.
Waochachr, 31, 76205, (1953}, H.A.

The detn. is bosed on heating urine exis.

with 60% H,504 ond detg. their extinction
at 462 my and 510 my. The concn. of estrone
and estrodicl is caled. from Allsn's formula
(Allan, C.A. 47, 1763d).

Haba

CONGO AED DETERMINATION IN HEMOC-
LYZED SERUM. 5. Kromrey (Hommersir.
16, BerlinrZehlendarf). Munch. med.
Wochschr, #5, 707-8 (1953). H

By deproteinizing the serum pricr to the

detn, the error due to hemolysiz iz elimi-
nated,

H.A.

CHRITIQUE ON THE ICTERUE INDEX
DETERMINATION. H. J. Henty, ©. J.
Galub, 5. Berkman and M. Segalove.
Am. J. Clin., Path. 23, 841, (1953).
[Bie=Bclence Labs, Callfernial,
Measgurements of serum icterus at 420 mp
by direct dilution with 5% sodium citrate
ware found to be unrelioble due to the foct
that at thiz wave length Hb iz belng meoc-
sured, not bilirubin, The peak for bilirubin
ia arcund 460 mg and the dilution method
at this wave length gives satisfactory
results even in the presence of limited
amounta of turbidity and hemolysis,
Acetone extraction technique gives reliable
regults ot 420 mg. New potassium dichro-
mate standards are described. C.H.
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CITRATE CLOTTING TIME ON ANTI-

COAGULANT THERAPY. 5. Loaner,

and B. W. Volk. Jewish Sanitarium,

Brecklyn, M. Y. Am. J. Clin. Fath,

23, 866, (1953).

Direct correlation was found betweasn
the citrate clotting time, os determined by
mixing 1 ml of venous blosd with 1 ml
0.003 sedium citrate in sallne at 37 deg.
C.; and a) cne stoge prothrombin time after
giving Dicumarcl, and b) Lee White clotting
time, aiter sdministration of heparin. Anti-
coagulant therapy with hypoprothrombinemic
agents wos maointalned with the cilrate
clotting time ranging betwsen 30 to 50 min.

C.H.

THE CLIMNICAL SIGHIFICAMCE OF
AMING ACIDURIA, Irving B. Brick
[Georgetown Univ., Wash.,, D, C.). New
Engl. J. Med. 247, 63544 (1952).
A review with 53 references. H.A.

IMPROVEMENTS IN THE RARPID SCREEN=

ING METHOD FOR LEAD IN URINE. W.

W. Weseener (du Pont de Nemours and

Ce., Penne Grove, M. J.) and J. Cholak,

Arch, Ind. Hyg. Occupational Med, 7,

24554 [1853).

A rapld and simple screening test for
urine lead concn. that con be applied to
freah urine or urine preserved with 10%
HMO3 and thymel. Bi, Tl and 5n Inteciere.

H.A.

DETERMINATION OF CREATINE BY
MEANS OF POTASSIUM MERCURIC
SULFOCYANIDE AND DITHIZONE. IL
Feter Stelgens (Univ. Kinderklinik,
Heidelberg, Ger.). Blochem 2. 324, 228-
36 (1953).
The methed is opplicable to fingertip
blecd aond urine and iz claimed to be mons

accurale than the plerate method, H. A
A MICRO LIFIDE EXTRACTOHR. FPeter
O. Mitehell (Univ. Cambridge, Engl.)

Mature 72, 124 (1953).

A  modification of Reichert’s method
(C.A. 39, 11182) for pholpholipide detn,
on a micro scale is described. A B 14
Quickfit tube {3 used as o sample holder
which can then be used for the methanol
treatment s well as for the sther extn.,
eliminating transfer loss. The total lpide
coentent is repraducible to within the limit
of gravimetric error when 5-50 mg. of materi=
al contg. 0.3=5 mg. of lipide 1= used, H.A.

DETERMINATION OF CARBOXYHEMO-

GLOBIN IN THE BLOOD. A. D. Aruina

(Tsentral. Nauch.-Issledovatel. Somit.

Inat. im. Erlsmana). Gigleno 1. Sandl

1953, No. 4, 50-1.

Carboxyhemoglobin  is  determined by
diluting bleod in0.4% NH,OH and reading
the absorption maximum at 320 mu. Conen.
of HbCOD isread from a previcusly construck=
ed calibration curve accerding to the formula
E =E'(70/a), where E'=log I, - log I, T,
being o water blonk and a being the % Hb
in the sample. Accuracy [a sald te be
within 2%. H. A




Biographical Sketches of Proposed New Officers

PRESIDENT

MOMROE E. FREEMAN, Chief, Depart-
ment of Biochemisiry Ammy Medical Serw-
ice Graduate School, also Chisf, Allied
Sclence Section, M.5.C., Office of the Sur-
geon General, Department of the Amy.

Educated at the University of Minnesata,
B.5., M5, Ph.D. 19281931 in bBlochem-
1atry.

Hos served as Instructor of chemlstry ot
Undversity of Arlzona, 1929-30; As=istent
Professor Blochemistry, University of
Maine 1930-1936; and Frofessco of Chem-
sty ot University of Massachusetts 1935-
1948,

Entered Regular Amy in 1948 at the
Ammy MWedical Service OCGraduate School.
World War 11 service as chief of chemistry
md loxicology section of the Firat Medical
General Laboratory in the Europeon Theatre
of Operaticns.

hvestigative Interestsinplont vinus dis-
eases, hamicelluloses, carbohydrates, =lir
fenl chemistry, lipoid hemolyasins, hyalu-
renidase, bocterial antgena.

Doctor Freemon is now serving as Vice-
President of the AACC,

YICE-PRESIDENT

OTTO SCHALES, Director of the Bio-
chemiatry Laboratory, Alton Ochaner Medi-
cal Foundation, Mew Ofleans, La., and
Azet. Professsr of Blochemiatry, Tulone
University. He recelved his doctorate in
1935 from the University of Frankfurt. In
1939 he came to Harvard as o research as-
sociate. He has been gssocloted with the
Ochsner Foundation since 1944, While at
Harvard, Dr. Schales was chemiat to the
Fatar Bent Brighem Hospital.

Dr. Schales ia now serving his aecond
thtee yeor term as Secretary-Treasurer of
the Division of Biclogical Chemistry of
The Amerdcon Chemical Scclety. His
sclentific interests feature work on micmo-
analytical methods, blochemiatry of hyper
tenslon, iron metobolism, blood plgments,
and chemotherspeutios,

SECRETARY

MAX M. FRIEDMAN, Chemist to Lebanon
Hospital in Mew York City, and Consulting
Chemist to Medical Arts Center Hospital
ond the Pock Medical Foundation. He was
bom in Austrla on Jonuory 24, 1907 ond
completed hiz undergraduate work at the
University of Algbama in 1930, After also
studying ot Columbio ond Mew Yark Uni-
varaity he received his doctorate at the
Polytechnic Institute of Brooklyn in 1947,
Hig sclentific interest for many years was
In body water and extrocellular fluld, end
also nucleic aclds in normal and potho-
logical Heaues. He la at present atudying
bHood cholinesterase, arginase and lUpase.

TREASURER

LOUIS BASIL DOTTI is Chemist at 5t
Luke's Hospital in NewYork Clty and Lec-
turer in Physiclogy and Biochemistry at
the Mew York Medical College. He was
born in Mew York Clty on August 13, 1903,
and graduated froam Columbe University in
1929, He also did hiz post-graduate work
at Columbia, recelving hisg M.A. In 1931
and his Ph,D, in 1936. He has worked ax=
tenslvely on carbohydrate ond ecalefum
metabolism, digestive enzymes and lver
uncton lests.

Dr. Dotti has been Tregswer of the
AACC since 1948,

MEMBERS OF THE
EXECUTIVE COMMITTEE

HUGH J. MCDOMALD. Barn, Glen
Nevis, Omtarle, Conoeda, July 27, 1813;
Cueen’s Unlverslty, 1930-193% B.5c, in
Chemistry (with highest honors)MeGill Uni-,
versity, 1935 M5, Caornegle Institute of
Technology, 1936; D.Se., 1939, Major work
for doctorate in physical chamistry, with
minofs In ergonic chemistry, physiclogical
chemistry and physics.

Research fellow, teaching assistant and
part time instructer, Cornegie, 1936-1939;
inatructor in chemistry, Illincis Institute
of Techrology, 183%191; Assistant Pro-
fessor, 1941-1943; Asscciote Professer,
1943-1946; Professcr, 1946-1948; Profes-
acr and Chalrman, Department of Blochem-
istry, Stritch School of Medicine of Loyola
Univeraity, Chicago, since 1348, Consult-
ant, Argonne Natioral Laoboratory, since
1846, WManhatton Project, Columbia Univer-
sity, 1943, Awarded competitive schalor-
ahip, Royal Institution for Advancement of
Learning, 1933-1934. Sigma X1 research
award, 1944; research award, American
Academy Arta and Sclences, 1945.

Fellow, AAAS,, 196 Member, Ameri-
can Chemical Society; Amerlcan Associo-
tion Clinical Chemists (Chalrman Commit-
tee on Education); Electrochemical Soci-
ety; Amerlcan Assoclation University Pro-
feesors; Sigma Xip Phi Lambda Upsilon;
Alpha Chi Sigma, Chaes Club {Chicago).

Dr. McDomald is the present Vice-Presi-
dent of the AACT, and Choirman of the
Committes on Education.

Dr. MeDonald is at present President of
the AACCT,

ROBERT M. HILL, Professor of Bio-
chemistry University of Colarado, rece ived
his dectorate in biochemistry from Come
bridge 1931 amd Copenbagen 1932. Was
formerly Anst, Profenser of Blochemistry
School of Medicine, Loyola University and
Asscc. Professor Blochemistry, University
aof Colerade.

Dr Hill sarved with the U.5. Mavy ond
Fublic Health Service during World War II
as a civilion consultont, His scigntific in-
terests concem sulphur cxidationa, plasma
proleins, body temperature contrel and
mataboliem of tumors.
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* mity in 1923,

MARSCHELLE H. POWER iz FProfesscr
of Fhysiological Chemistry in the Mayo
Foundation, Graduate Schocl, Unlversity of
Minnesoto, and Head of the Division of
Bicchemistry at the Mays Clinie. Dr.
Power groduated from the University of
Mebraska in 1917 and received his doctor-
ate in organic chemistry from that Univer-
His publications have in=
cluded popers relating to the noture of the
blood sugar as studied by means of fa vive
diclysis, caorbohydrate metabollam, hyper-
insullnism, renal functlon, aclid-base
equilibrium in the blood, metabolic abnes
malities In Addison's disease ond in
Cuehing's syndrome, the use of radiooc-
tive jodine in the studyof the thyrold qlard
and the metobolic effects in man of the
administration of adrenscorticotrophic hor=
motie and of vorious sterold hermones of
the adrenal cortex.

MIRIAM REIMER, Director of the Chem-
istry Laboratory at District of Columbia
Gengral Hoapital, Waeshington, D.C. Re-
celved her B.5. end ME. degree from Co-
lumble Undversity, 1932, and is a Ph.D.
candidate at Georgetown University. She
was formerly Senior Assistant Chemist at
the Mt. Sinai Hospital, Mew York City.

Proteina have been her maln investiga-
tive interest, particularly changes in dis-
ease o5 demonstrated by electropheoresis,
as well as studies on "inkern errora of
metaboliam’ (such as pentosuria and
levulosuria), end clinical chemical prob-
loms of the newkorn, Miss Reiner is the
author of Wanual of Clinical Chemiztry, In-
terscience Pub, N.Y. 1941 and Editor of
Volume 1 Standerd Methods of Clinical
Chemistry,

She iz Chairmen of the Washington, Bal-
timore, Richmond Section of the AACC,

ALBERT B. SAMPLE, Biochemlst to
the Laboratory of Clinical Potholegy and
the John 5. Sharpe Research Foundation of
the Bryn Mowr Hospital, Bryn Mawr, Pa.,
received his B.S. degree In chemistry in
1938 from the University of North Carolinag.,
Received his M.5. in biochemisiry in 1940,
after completion of studies and holding of
an assistantship in the Department of Bila-
chamiztry, Medical School, University of
MNarth Carolina.

From 1941 to 1947 Albert Sample was in
charge of the Bliochemistry Section of the
Research Department of Smith, Kline and
French Laboratories. He also headed the
Research Analytical Sectlon of the SKF
Laoboratories during 1947-1948, Thia new
sectlon combined the Hesearch Bischem-
ietry Section and the Organic Microanalyt-
ical Laboratory.

Mr. Sample is active In the various na-
tional and local scisntific argonizations.
He served as Vice-Chalrman of the Phila-
delphia Section of the AACC 1951-52 and
Secretary-Treasurer 1952-1953.



INTERNATIOMAL ASSOCIATION OF CLINICAL BIOCHEMISTS

315t July, 1st Avgust and 3Ird August, 1953,

HATIONAL REPRESENTATIYES

Present:
E.J. King (Chalnmman)
France F. Fleury
Scondinavia B. Jesephscon
. 5 A, A, Sobel
Holland J.C.M Verachure
Eritaln I.O.P. Wootion (Secretary)

Apclogies for absence were recelved
from:
W, Sperry

1. Minutes.

The minutes of the first General Meeting
of the Assodation and the Chalmean's
preliminary report to LU.P.AC. were ap=
proved.

2. Matters arising.

The Chalman reported that it was now
baceming clear that the [.A.C.B. was moat
easily organized as a federation of no-
tional socletles (as suggeated by the
Americon Association of Clinleal Chem-
ista)s DMacussion of this point indicatad
that thers was general agreement, ond it
was therefore fomally cpproved that the
LAJC.B. should ke a federation of =zoei-
etles Interested in, and wodking in the
field of, clinical blochemistry, provided
that suitcble individuals from countdes
which have not a national soclety ore not
excluded. Admission of such individuals
shall be at the discretion of the Commi tHee,

The husiness of the Intemational Asso-
clatien 18 conducted by Ite Committes
which shall elect the offices of chaltman
and secretary at intervals of not more than
three years. The Chalmman pointed out
that the Commisslon consisted, after one
yeor's existence, of two appointed mem-
bars from [.U.F.A.C. and five elected na-
Honal representatives. It was envisaged
that the Committes should eventually con-
sizt entirely of elected national represens
tatlves with power o co-opt Individuals
freen  couniries which have ne national
sociaties.

3. The Third International Congress
ef Biochemistry.

The Chalrman reported that the Con-
gress would include o Saction of Clinical
Chemizstry ond hoped that the local Organ-
izing Commlittee would oocept advice from
the Intematlonal Assoclation on the or-
ganization of this Section. The Chalmmon
was aaked to suggeat that the publications
of the Clinical Chemistry Section should
carry a Htle "jaintly with the LLA.C.R ",
and was requested to oronge collaboro-
tian with the local Organizing Committoe.
It was suggested that the most profitable
form of orgmization was the gmouping of
similar popers In the form of symposia
which might well be opened by specially
invited spedakers. The following subjects
were suggested:

Minutes of 1st Meeting held at Stockholm

(1) Trace minercls (of serum fron and
copper) in Clinlcal dizease.

[2) Phyelecal measurements In clinlcal
chemistry.

{3) Calclum and phasphorus metabolism,

{4) Blood enzymes in dizease.

{5) Salt ond water metabolism,

(6) Steroid hormones in health and dis-
a8,

{7} The chemistry of atheroma.

[B) Muco=poly saccharides.

It was pointed cut that each of these
subjecte con be studied from several as-
pects: the clinical, the pathological and
the analytical. As Congress spedker,
wide support was recelved %o the sugges-
tion that Professar D.D, Van Slyke should
be Invited,

4.la) Representation of Belgium
and France.

The Chaman stated that it wos origi-
nally thought that Belglum ond Franee
could well be represented by o single per-
son. This courae, however, did not meat
with complete agreement In the countries
concemed, but the situation had been sim=
plified by the oppeintment of Professor
Fleury an French representative, since he
already sat cn the Committee by virtue of
his membership of the LU.FP.A.C. Commis-
alen. A vacancy was therefore left to be
filled by o notional representative from
Bal gium. At o meeting in Brussels In
Aprl 1953 the three Belgion sociefies
concemed agreed fto combine to elect o
single representative, but no news of thelr
cholce had yet been recelved.  The Come
mittes endorsed the actlon of the Chalmman
in thiz matter and instructed the Secretary
to write letters to the secretarles of the
three Belgim Societies asking them to ex-
pedite thelr oppointment of a Belgion
repres en ot ve,

4.(b) Further national representatives.

After discusslon it was declded that the
Committee hod not enough infomation to
worrant inviting further countries o ap-
peint national representatives. P. Fleury
end EJ. King were asked to explore the
situation in Spaln ond Italy respectively,
and it was declded o conalder representa-
ton of these countres at the nextmeeting
5. Status of national representatives.

The present naotonal representatives
were not full members of the Section of the
Elologieal Chemistry of LU.P.A.C. They
were entitfled to attend Section meetings
and toke part in discussions, but wese un-
able to vote. It was therefore declded that
the CThaimmon should request the Section to
oppoint the present national represento-
Hves as full members. It wos agreed that
to owvold odministrative difficulies mem-
bers whoe ceased o serve as naotional
reprageniatives should resign their mem-
barship of the Section.
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6. Regional symposia.

The Chalman briefly reviewsd the pro=
posala for aranging Intemational mests
ings. He thought that the moin meetings
ahould be held as part of the Intemational
Congress of Blochemistry, but that it wes
vary desirable ot other timea to hold re-
gonal meetings of a more Intimate kind
and peintéd out that the French Soclety of
Clinical Blology had recently held a most
successful Congress In Monooo., 1.0
Verachure then extended a cordial invite
tion to the Intemeotonal Assaciation to
hold such a reglonal sympoeium in Am-
sterdom during 1954, He suggested that 1t
should ke limited in subject motter and
hoped that members would attend from
mest of the countries of Weatem Eurcpe.
It was declded that a four-day symposium
in mid-September 1954 would be oppropri-
and the subjects suggested ware
"Diagnostie uses of rodio-lsctepes’ ad
"Fhy slcal methods in elinical chemistry'’,
The Chaimon was requested to ask for o
grant of 200 pounds from the Biologleal
Section of LUP.A.C. to halp defray the
experses of this symposium.

ale

7. Mambership lises.
The question of providing a full list of
members was discussed, and it was agreed

that such a list could not be compiled at |

the moment
the Secretary sheuld collect ond keep an
up-to-date list of the officers of the na-
tlonal socleties involved, and, when avail-
able, thelr membership list. This infrmo-

It was therefore decided that |

tion would be avallable fo all secretaries |

of national societies on demand.

8. Collaborative test of laboratory resuls.
The Secratary reported the exparience in |

two such tests conducted in Britan., A.E.
Sobel discussed similar experlences which
had  besh oblained In vorlcus Americsn
surveys. J.G.M. Verschure reported that o
test in Holland had shown relatively good
results except for Cholestercl ond ude
acld, and B. Josephson hod found good
duplication between different hospitals
previded theywere using the some methods.

Several members emphozsized that 1t wos
essential to provide stable sanples and
that the reputation of the test would de-
pend on this. The opinion of the majority
favoured the use of humon serum if this
were technically possible, [t was cgreed
that two dilutions should be supplied and
ponaibly glucose ocdded. A considerabla
discussion of the analyses which should
be requested resulted in a number of dif
ferent propossls.
various proposals the majorlty decided that
the loboratorles should be asked to ang-
lyse somples for the following five con=
sttuents: total protein, urea, chalestemnl,
gluccas, chlaride; and that, if posaible, a
further filve onalyses should be performed,

After voting on these




namely, ron-protein nitregen, sodium, po-
tassium,; calclum and inorgoenic phosphote,
It woe agreed that the minimum volume of
poch scmple should be 5 ml.

Organization. It was agread that the
collaborative test should be held during
the outumn of 1953, although the Scanding-
vian fest could not be carred out until
Dacember 1853. The samples were o be
numbered before despatching to the indl-
widual national secretaries ond the latter
were to supply the results fllled in on a
numbered list. Thus cnonimity remained
in the hands of the national secretardes,
who were free to publish thelr own couns
try's results in any way which they thought
fit. An estimate of the number of labora=-
erles toking port wos, U.5.A. 27, Scan-
dinavia 25 Holland 100, France 50, U.K.
50; a total of 250. The Secretary wos in=
structed to prosecute Inquides on the
preparation of the sanples, and the Chalr-
man underiook o request LUF.AC. for a
grant of 50 pounds to defray expenses.

9. Conventions of expressing results.

A E, Sobel expressed the Amerlcon vew
in favour of subatltuting welghts in ploce
of units when expressing, e.q., enzyme pe-
sulte. It was generally agreed that this
change should be mode os soon as pos-
slble. It was agreed that the expression
of lonic components in the collaborative
test should be ih moeq./1.

10, Exchange of technical staff.

Freliminaty arrangements for eschang-
ing technical staff between Sweden and
the LLE. were noted with approval,

11. The Constitution of the Commities,

The Cholmman reported that the Commit-
tee was composed of certain appolnted
members of LU.P.A.C, (King, Fleury and
Sparry) and national representatives (Sobel,
Verschure, Jozephson and Wootton), The
LU.P.AL, members would terminate thelr
term of office in 1955 and the Cholmman
suggested that no alteration in the const-
tution of the Committes should be maode
untll this time. [t was suggested by AE,
Sobel that national representatives should
sgarve for a term of four years, but it was
pointed cut thal the declsion as to terms
of effice was rightly cne for aach natlonal
soclety to declde. The Chodmmen then
asked the representatives o report to their
national sccletles that while this Commia-
slon does not wish to Influence them as to
the duration of service which they wish
their representative to undertake, it would
be convenient for continuity of policy and
function If each representative served for
a fadrly long perliod, e.g., four years. The
Chalmon moved that in the cpinlon of this
Committes clinical chemistry on the inter=
notional level would beat be =merved by
continulng our associaten with LU.PA.C.
for the Hme being, ond that the questions
of such continued association be debated
by natlensl socleties, Thelr delegates
should be instructed accordirgly for cpen
discussion of the question at the next gen-
eral meeting In Brussels in 1955 The
Committee felt that most members had not
recelved definite instroction on this qes-
ton, with the exception of the Amerlcan

representative. The Chalmaon alse indi-
cated that It was desirable that individual
national socletes should decide whether
they favour o small continuous nucleus of
seml-permanent members, e.q.,, appointed
by LU.P.A.C. plus a majority of elected
national representatives, or whether they
consider that the Committes should be
compased entlrely of national representa-
tivea. It was the opinion of a majority of
the Committes that eventually the Commit=
tea should consist entirely of natenal
repfesentatives with power to elect or co=
opt its offlcers from amonget itself or from
cutside, as it saees ¢

12 Nome of Association.

After preliminary discussion the Chair-
man ruled that this Committes waz not
competent bo change the name of the Asace-
clation which had been decided at an open
mesting in Parla in 1952 The Committes,
howawver, sould recommend the chomge to
the next meeting in Brussels. B. Joseph-
son favoured the word "federation’ oz in-
dicaoting a federal organization of national
socleties, ond this proposal recelved gen-
eral support. There wae considerable dis-
cussion between the altemative of "clin-
ieal chemistry™ eand *'clinical hochem=
istry"’. It was the opinlon of the dele-
gates frem U.5.A. Hollond, Fronce and
Scandinavia that “‘clinical chemistry'" was
praferable, with the U.K. delegate disssnt=
ing. The Committes, therefore, recom=
mended that the title of the Associatsn
should be changed to "The Intemoticncl
Federation of Clinical Chemistry''.

FIRST EUROPEAN COMGRESS OM CLINICAL CHEMISTRY

The First Ewopean Congress on
Clinical Chemistry will be held in the
Metherlands under the quspices of the
M ommission on Clinical Chemistry®
of the International Union of Pure and
Applied Chemistry and will be organ-
ized by the MNetherlands Society for
Clinical Chemistry.

The Congress will take place in
Amsterdam from Thursday, September
23td until Tuesday. 26th 1954 in the
Royal Institute for the Tropics, 63,
Mawritskade, Amsterdam-0.

The two leading subjects will be:

l. Izotopes in the Clinico-Chemical
Laboratory.

2. The physical methods of measure-
ment in connection with clinico-
chemical problems.

These subjects will be presented in

symposia, consisting of several lec-
tures for which qualified speakers will

Amsterdam, September 23-28, 1954

be invited, and papers on original re-
search releted to the above subjects.
A moximum of 15 minutes will be al-
lowed for individual papers.

Members who intend to present a
communication to the Congress are ur-
gently requested to send their papers
to the Secretary: [r 0. Meulemans,
Racinelaan 17, Utrecht, Netherlands,
before April 1, 1954. After this date
no further papers will be aceepted.
The papers should be accompanied by
an abstract of 100-150 werds, which
will be printed in the final program.

Excursions to various institutes and
laberatories and also to scenic parts
of the Netherlands are being planned.
Provision will be made by a special
Ladies-Committee to entertain wives
and guests accompanying the dele-
gates. Special excursions, which do
not coincide with the scientific trips,
will be organized for this group.
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REGISTRATION FEES

The cmount of the Registrotion {ses for
mambership of the Congreas will be:

Full Members per person:
[ 25— Neth. currency.
Accompanying members (wives
and other relatives of the
full members):  f 10.— Neth, currency.
Approxdmately: 1 £=10.70 Netherl. quild=-
ers; 1§ = 3,80 Netherl. quildere,

GEMERAL INFORMATION

Heotel Accommadation in Amsterdam.

I. Prices in Hotels wvary fom lapproxi-
mately} f7T.— to f 17.—, without bath,
breck fast included, and from f 10.25
o f 20.—, with bath, bredkfost includ-
ed, according to the class of hotel md
per day, per person,

IL Family Hotals: f10.— to f1%—, breek-
taet and one meal included, per person,
per doy.

IIL Simple accommodation for men and
and women in Student Home (running
water and showeral:

{Continued on Poge 18)



BOX 123

Letters From Members

Gty tl e 1

During the last few weeks | have been
busy gathering statistics of the past year
along with all the other clinical chemists
gcrosas the country, ['ve besn wondering
what ia the best and mosat repfesentative
mathod to show how much work haos been
done. The usual method of the addition of
the number of specimens handled, or even
the number cf fests does not give a proper
evaluation of the work-load,

Does onyone know of any sort of time-
study that has besn done where the in-
dividucl tests have besn clocked? For ex-
ample, should a choleaterol and ester be
worth 10 pointa or units In comporison to a
blood sugar or urea nitrogen worth one unit,

In smaller hospltals, such an evaluation
might not ba critlical sinee one can explaln
things personally o the Superintendent or
Board of Trustess, but in large govemment
hospitals where the udget—personnel aos
well as monetary—must go through o serles
of commiltees, It ls Important to show a
true pleture which neads no extra explana-
taon,

Has the enount of work expected from o
technician In g moutine alinieal chemisiry
laboratory ever been declded upen? This
is not meant focetiously but would a=mslat
in ealeulating how many technicians would
be necessory in running a laboratory for a
heapital of designated size.

Another foct to be taken info account is
the omount of legve—sick ond annual
{vocation). In the gowvemment, vocations
of leave are token throughout the year.
Congsequently in o laboratory with eight
people, the leaove omounts to cbout cne
year's absence. 1 am not advocating leas
leave, | am only advecating encuch help to
cover this shortage.

It will be intereating to hear how our
colleagques are solving this problem. Shall
we iy to standardize cur work-load along
with our methods?

Sincerely yours,

Miriam Reiner

Director of the Chemistry Laboratory
.C. General Hospltal

Washinglon, DG,

SITUATION WANTED

CLINICAL CHEMIST, M.5. with
more than 15 yvears experience in
the operation and administration of
biochemistry departments of hos-
pital labomtories. Desires posi-
tion, salary, commensurate with
abilities and experience. Will con-
sider any area in the U.8. Write:
Box 123, Lenox Hill Station,
M.X. 21. N.X.

INSTRUMENT NEWS

Barnstead 5till & Sterilizer Co., of
Boston, haz announced the publication
of a new 20-pagé catalog which de-
scribes the firm’s entire line of mixed-
bed, two-bed, and four-bed demineral-
izers for laboratory, hospital, and in-
dustrial use,

The new publicaticn, which contains
many photographs, drawings, and dia-
grams, explains in detail the prin-
ciples, construction, and operation of
both mixed-bed and multi-bed deminer-
alizers, ranging in capacity from 5-
gallen-per-hour laboratory units to in-
dustrial installations producing 2500
gallens per hour. It gives dimensional
and performance data on all models
and explains the difference between
distilled and demineralized water,
considerations affecting selection of
proper equipment for a given job, and
the actual installation and operaticn
of Barnsteod Demineralizers.

The new catalog, #127, may be ob-
tained without charge by writing to
Barnstead Still & Sterilizer Co., 247
Lanesville Tetrace, Forest Hills,
Boston 31, Mass.

* k k ok ok

A 36 page catalog of Hydrometers
and Thermemeters has just been pub-
lished by the Emil Greiner Co., 20-26
North Moore St., N.Y. 13, N.Y,

This catalog, which may be obtained
free of charge, features nearly 1,000
models all made in accordance with re-
quirements of the Mational Bureau of
Standards, A.5.T.M., A.P.I. and other
official sources of standard specifica-
tions.

ok W ok ok ok ok

CORRECTION

The following paragraph was omit-
ted from the method for glucose
(Nelson-Somogyi) in Standard Meth-
ods of Clinical Chemistry Volume I,
and should be inserted following
paragraph 2, on page sixty five:
3. Working solutions of zinc sul-
fare and barium hydroxide are pre-
pared from the preceding by addition
of 7500 ml. of water to each.’’

=

BOOK REVIEWS

ADVANCES IN ENZYMOLOGY, Volumes
Xl and XIV. Edited by F. F. Nord.
XIII - 413 pages, $8,50 — XIV - 470 pages,
$9.25. Interscience Publishers, Inz., 250
Fifth Ave., Mew York 1, N.Y.

Reviewed by B. N. LaDu, Tr., Natianal
Heart Ingtitute, Bethesda, Md.

Volume 13 in this series contoins popers
ont

Localization of Enzymes In Cyloplasm
by Holter

Some Aspects of the Application of
Tracars in Permeability Studies by
Hans Ussing

La Bicaynthese Indulte des Enzymes
{Adoptation Enzymatique) by J. Monsd
and H. Cohn

Adencaine Triphosphate and the Struc-
tural Proteins in RAelation to Muscle
Contraction by D. M. Needham

Genetic Formulotion of Gene Structure
and Gene Actlon by G. Pontecorvo

Hyaluronidases by Karl Meyer and Mo
rice Rapport

Certain Aspects of the Intermediary
Metabollam of Glutamine, Asparogine
and Glutathione by Heinrich Waelach

Stoichiometric Inhibition of Chromotryp-
sin by A.K. Balls and E.F. Jansen

The Comparative Biochemistry of Mitro-
gen Fixation by P.W, Wilson

Volume 14 contains chapters on:
FProbleme des Energletransports inner

halb lebender Zellen, by Theodore
Buachar

Pantethine and Relaoted Forms of the
Lactobacil lus bulgaricus Factor
(LBF), by Esmond E. Snell and Gene
M. Brown

The Metabolism of Phenylalonine and
Tyresine, by A.B. Lemer

Oxidation of Proteine by Tyrosinase and
Peroxidase, by LW. Sizer

Chemismus der organischen Katalyse,
by Waligang Longenbeck

Enzymic Isomerization and HRelated
Processes, by L.F. Lelalr

Suggestions for a More Rational Classi-
fleatien and Momenclature of Ene
zymes, by O, Hoffmann-Ostanhof

Cuelques Techniques Bouvellas for
I'"Etude de la Structure des Proteins,
by Flerre Desnuelle

Adsorption Studles of Enzymes and
Crther Proteins by C A, Zittle

Principles and Procedures In the Isolo-
tion of Enzymes by Sigmund Schwim-
mer and A.F. Pardes

These volumes include o wide variety
of topics, s the above titles Indicate.
Space limitations prevent o detalled re=
view of the Individual papers, but this
series is so well known that it le enough
to =ay that theese volumes confinus to
meat the high stondards set by the preced-
Iing members of this series.

Without doubt, many of the toples



BOOK REYIEW (cont'd)

gelected will be of most interest to spe-
clallsts in the respectlve flelds of re=
“gearch: but os a group of critical reviews
of current toples in biochemiztry, these
volumes will be Indispensable to enzy-
molegiate oand of great value to all of
those interested in blochemistry.

NEW YORK SECTION

- A meeting of the Metrepolitan-Mew
Yerk Section of the AACC will be held
Tuesday evening, March 23, at the New
York Academy of Sciences.

The scientific session will feature a
gymposium on "The Lipoproteins''.
Dr. John L. Oncley of Harvard Univer-
sity Medical School will speak on''The
Chemical and Physical Aspects of the
Lipoproteins’’, and . Dr. David P, Barr
‘of Cornell University Medical College
will discuss "'The Clinical Implica-
tions of the Lipoproteins .

Dr. I. J. Greenblatt will preside at
the scientific session,

MIDWEST SECTION

A group of members of the AACC
met at lowa City, lowa on January 21,
1954 for the purpose of organizing o
section of the AACC. Jeseph I. Routh,
University Hospitals, was elected tem-
porary chairman, and Lawrence C, Kier,
tempotary secretary.

A request for official sanction as a
section, accompanied by a list of thirty
chearter members, was submitted to the
National Executive Committee. This
was approved, and the Midwest Secticn

- was organized to consist of Towa as a
nucleus, and will include the States of
Wizconzin, Minnesota, South Dakota,

\ Mebroska, Missouri and western Illi-

| nois. It is hoped that in the near fu-

. ture each of the above states will be

able to support its own independent
section.

The Midwest Section now becomes
the seventh local section of the AACC,
The others, in the order of their of-
ganization charters are: Metropolitan-
| New York, Boston, Philadelphia, South-
emn Califernia, Chicago, and Washing-
I ton-Baltimore-Richmond.

SOUTHERN CALIFORMIA SECTION

Robert L. Pecsck, Ph.D,, Assistant
Professor of Chemistry, University of
California ot Los Angeles, discussed
the ""Pelarograph and Its Application
to Clinical Problems’’ January 5 at the
Veterans Administration Center, Los
Angeles.

Hervey A. Itano, M.D., Ph.D., Senicr
Research Fellow in Chemistry, Califor-
nia Institute of Technology, discussed
the “"Detection of Abnormal Hemoglo-
bins'' February 2, at the Cedars of
Lebanon Hospital, Los Angeles. Dr.
Itanc's appearance before the local
section at this time was a special
event in that he has just recently been
announced as the 1954 recipient of the
Eli Lilly and Co. Award in Biclogical
Chemistry, administered by the Ameri-
ean Chemical Seciety, in recognition of
his ploneering wotk in hemoglobin
chemistry. (See Chem. and Eng. News,
32, 408 (1954) ).

Dr. Pecsck, who specializes in
polarography, commented that this elec-
trochemical technique has vet to be
fully appreciated by the clinical chem-
ist. He pointed out that it i= pessible,
in a favorable cose, to determine with-
in 15 minutes six or more individual
components present together at wery
low concentrations in @ mixture. Ac-
curacies of one to five percent or bet-
ter are chtainable. The clinical chem-
ist should consider this technique for
determining heavy metals, various re-

ducible of oxidizable crganic com-
pounds, and other substonces. He
compared several commercial instru-
ments, but reminded that simple labor-
atory setups can give useful results,

Dr. Itano descrined the tests which
he has employed to separate and iden-
tify the various hemoglobins: alkali de-
naturaticn test, sickling test, solubility
test with phosphate buffers, and elec-
tropheresis. From methodology he
turned to a discussion of the warious
combinations of A, 5, C, D and F
hemoglobins that have been observed
in particular patients, correlating these
combinations with underlying genetic
factors.

* h ko W

NEW MODEL B.0.D. INCUBATOR

The Precision-Freos B.0.D. Incuba-
tor is now offered in a new model de-
signed to afford closer temperature
control and greater uniformity during
low temperature incubations.. The new
cabinet has a range of 5° to 50°C., an
accuracy of +.5°C,, and forced circu-
lation,

The accurecy derives from a =ensi-
tive hydraulic thermestat, and the use
of a heating coil to stabilize the cool-
ing cycle when operating near room
temperature,

Three shelves provide B-1/2 square
feet of working area, with additional
space on two shelves built into the
door. The self-defrosting cabinet, 241
x 17 x 32" high inside, holds up to
10% more B.0.D. bottles than older
models, Overall dimensions: -31°" x
28" x 60" high. For 115 volts, 50/60
cycles. Descriptive leaflet will be
sent on request. Precision Scientific
Company, 3737 W. Cortland Streset,
Chicage 47, Illincis.

FIRST EUROPEAN COMGRESS
{continued from page 16)

A. Dormitory:  f 34— p. po per day,
breck fost included; with one meal
F5.—

B, Simple single room (In a limited
number avalloble onlyl] f4.— p. p.
pat daoy, breakfast Included, with
one meal f6.— Additional 10% for
service will be added

M.E, Heotel Direclors will opprecicte if
quests will take one meal (either
lunch or dinner) In their hotel. Ad-
dittoneal 15% will be added for ser~
fce on dll prices.

All those who may possibly want to
attend the Congress. are invited to
send a posteard as soon as possible
to the Secretary General I 0. Meule-
mans, Racinelaan 17, Utrecht, Nethec-
lands. Those interested will receive
further details,

WHEN ORDERING FROM
OUR ADVERTISERS, MENTION
THE CLINICAL CHEMIST




1. OPERATING SEMSITIVITY
T 0.257C

TION

INCUBATION

amy.

“ELCONAP” AUTOMATICALLY CONTROLLED

CONSTANT TEMPERATURE

INCUBATORS

Features

4., DURABILITY, simplicity and Econ-

5. Accessibility to all parts for repairs
without dismantling or returning

apparatus to Ffactory.

2. Scientifically detcrmined DIRECT-
ED TEMPERATURE DISTRIBU-

6. Guarantee of Five years against meo-

chanical defects.

3. COMBINATION WET AND DRY

7. All wiring and electrical devices

writars.

TRIPLE WALL CONSTRUCTION

Cabinets are of special selected asbestos transite double wall with
non-hydroscopic glass wool insulation between them and per=
forated metal side pancls acting as diffusing plates for increased
uniform heat distribution, The outside Asbestos Transite surfaces
are painted armorized gray with seams protected in a polished
stainless stecl frame to prevent heat losses. Hinges and loor locks

ORDER TODAY! Type "B1", #70300...............

are of brass,

nickel

plated.

.$215.00

approved by Board of Fire Under-

The adjustable perforated metal
shelves have runners for loading while partially withdrawn and
guards protecting air ducts. The inner glass door is encased in a
flexible polished stainless steel frame forming an expansion seal
when the Incubator is in operation and protection against break-
age in transit, Mo cumbersome gaskels are required at any time,

U. 5. “Unitized""
Roller-Type

Compactly designed to ceeupy less space in
the busy, erowded labaratary . . . fully port-
able, yot heavy emough to stay put. Powerful
roller-chain drives, and rollers of special, Nea-
prene ml and-solvent-resistant rubber. Exclu-
give design (one roll cencave, the other convex)
autematically centers jar or container—provents
“ercaping”—minimizes breakage. Adjustable ta
permit rolling of any reund contaimer from
215" ta 137 in diameter. To operate, merely
place jar on the rellers; no clamping or fasten-
ing required. Jar: net supplied with mills.
Constant roll speed, 288 rpm, bul any required
constant roll speed can be provided at only
shight extra cost.

“GEMERAL UTILITY™
LABORATORY
JAR MILL

This 1=jar=capacity mill for mixing and
g--nd-n: amall laboratory batches of
material I3 simple and easy bo operate.
Compact and designed for bench use.
Easily moved to any part of laboratary.
Waeight lass than 60 Ibs. Handles Roalox
Jar sizes 00, 1 and 2, as well as the
micre  size.

OVERALL DIMEMSIONS

Cat. Mo. Mo, of Jar Length W ldih Helght Price
76295 1-1 Tier 16 = 14+ [ $145.75
_ TGI5A 3-3 Tier Tis~ _ 12~ 45~ 302.50
761958 -2 Tier 19447 FIQ 30~ 238.00
f6295C =2 Tiar g ~ 1245 3z~ 418.00 oRU
T&295D 6-3 Ther g = 1414 47 596,00

BOX of 3 [ha
CARTOM of 11 boxes of 3 lbs.
BAG uf 50 Ibs, .. amn

of
BARREI. nf 300 Ibs.

Laboratory Detergents!

BECAUSE . . .

a camplotel
gengous  blend of the
cleansing agents that
sciance has yet produced.

| ICOMOMICAL TOO . 2
Costs less than 1'% cents
gallon of active cleanser.

| CLEANS THOROQUGHLY

RECOGHNIZED AMD ACCEPTED
tor ever fiftesn years by leading labaratarios, hospitals,
elinics and imdustry.

. ALCONOX

AVAILABLE 1N

100 Ibs,

STANDARD SCIENTIFIC SUPPLY CORP.
34 West 4th Strecet e New York 12, N. Y.

CEMTRIFUGES
COLORIMETERS
pH METERS
INCUBATORS
FUMPE

BALANCES, WEIGHTS
FURMACES AMD OWEMS
RADIATION EQUIFMENT
SPECTROFHOTOMETERS
TESTING AFPPARATUS

LABORATORY APPARATUS — REAGENTS — CHEMICALS

CLINICAL TESTING SUPPLIES

LABOQRATORY GLASSWARE
HEATERS AND HOT PFLATES
MICROSCOPES O ACCESSORIES
THERMOMETERS, THERMOREGULATORS

AND EVERY LABORATORY NEED!

Price % 1.95
ea. 18

OUT-PERFORMS ALL OTHER

Here, in one compound vou have
balanced and homo-

Fimgsd
madern

per

and safely all laboratery glass-
ware, surgical Instruments, per-
celain, plastic, mubber and metal
aquipment,




