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THE SECRETARY REPORTS

Flans are now in progress for the
Sixth Annual Meetings of the AACC,
These will be held in New York City
during September 13-15, 1954 in con-
junction with the 126th Mational Meet-
ing of the American Chemical Society.
The many interesling featurez of cur
past meetings will agoin be carried
through, including the Ernst Bischoff
Award and Annual Dinner.

Scome of the newer members in the
Associgtion may not be awae of the
fact that membership certificotes are
available to  them. These engraved
certificates are suitable for framing
and may be obtgined by sending a
check to the amount of four dollars to
the Mational Treasurer and indicating
the name to be inscribed as well as
degrees if one so wishes.

MNegotiations are now being carried
on with an outstanding publishing
house for a journal of clinical chemis-
try. It is hoped that a complete report
on this matter will be ready for the
nextissueof THE CLINICAL CHEMIST.

The first number of a newsletter by
the British Association of Clinical
Biochemists reached us a short time
aga. From our own ewmly experience
with THE CLINICAL CHEMIST we can
well imagine the thrill that this first
effort must have given to our British
colleagues., We most certainly extend
to them our best wishes in this edi-
torial venture.

ORIGIN OF THE MIDWEST SECTION

The need for increased participation
in the activities of the national associ-
ation at the Section level was stressed
at the Chicago meeting last September
(zee alzo Clinical Chemist, page 80,
Dec, 1953). The Executive Committee
and Mational Officers expressed a de-
sire for the formation of more local
sections.

Following the meetings in Chicagn,
a survey of all members of the Associ-
agtion in lowa and neaby areas was
made. Letters were sent to each mem-
ber proposing the formation of a Mid-
west Section, outlining the astivities
of such a section, and requesting ideas
and interest in its formation. Encourag-
ing replies were returned from several
members in lowa, Nebraska, ond west-
em [llinoi=.

The favorable response to this first
survey encouraged us to further our
efforts to obtain new memberz in the
area and to make definite plans for the
formation of a Midwest Section. Within
a short time, the group in lowa City
grew from two te fifteen and more mem-
bers were obtained in the area,

On Jonuary 14, an organizational
meeting was held at the University
Haospital in lowa City. A temporary
Chairman (J. 1. Routh) and a temporary
Secretary (L. C. Kier) were elected and
requested to petition the Executive
Committee for the formation of the Mid-
west Section. lowa was to serve as a
nucleusofthe area including Wisconsin,
Minnesota, South Dakota, Nebraska,
Missouri, ond western Illinois. It was
felt that the members in this relatively
large area could profit by participation
in section aclivities until such time as
new local sections were formed in the
member states. The petition for official
recognition of the Midwest Section con-
tained thirty charter members,

This might alsc be a good time for a
reminder that the First Eurcpean Con-
gress on Clinieal Chemistry is to meet
in Amsterdam from September 23-28,
1954. This Conqgress has been organ-
ized by the Netherlands Sociely for
Clinical Chemistry ond extends its
cordial invitation to American par-
ticipants.

Max M. Friedman, National Secretary
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The first meeting of the Midwest
Section was held at the lowa Methodist
aond Blank Memorial Hospitals in Desz
Moines, March Sth. Kurt Dubowski and
Mary Doris Sandin arranged a tour of
the hospitals and the laboratories. The
tour was concluded by a discussion of
the problems, the activities and the
plans for clinical chemistry in the two
hespitals by Dr. Dubowski. Nineteen
members of the section were joined for
lunch in the Doctors Dining Boom by
Dr. Dunn, the hospital pathologist. A
business meeting followed the lunch.
The group worked on by-laws for the
section and discussed officers, elec
tion of officers, formation of commit-
tees, etc. Future programs were con-
sidered an plans were maode to wvisit
severnl laboratories in the secticn.

J. 1. Routh

HACL CONYENTIOMN

The Mational Association Of Clin-
ical Laboratories held their 1954 Ma-
tional Convention at the Holel Hol-
lenaen, Cleveland, Chio, May 14-16.

This Sixtn Annual Convention fea-
tured az part of the sclentificsessions,
A Symposium On Recent Improve-
ments In Laboratory Frocedures*!. The
speakers were: Charles C. Creft, John
D. Porterfield, Foger W. Marsters,
Nelson F. Young, 5. W. Eisenberq.

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 not have complete
volumes for those years or are miss-
ing single issues can obtain them by
sending g post card to the committee
at Bex 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 year. The number of avail-
able copies are limited and they will
be distributed according to date of
request,



AACC
LABORATORY SURVEY

Enclosed with this number of The
Clinical Chemist is a letter, question-
naoire and stomped envelope from the
AACC Committee On Laboratory Stand-
ards and Personnel. The committee
survey was authorized by the National
Executive Committee in 1953, after a
number of members held some informal
discussions of mutual problems. It
soon became apparent that the condi-
tions under which many Clinical Chem-
ists work are widely different. It was
felt that if the information exchanged
by the few then present could be ob-
tained from a larger group the result
might serve as a picture of the status
currently enjoyed by the profession.

Formal proposal was then made to
the Executive Committee for a survey
of the entire membership. A group of
four members was chosen to design an
appropriate list of questions, and after
considerable deliberation the enclosed
form resulted.

Mo attempt at standardization is im-
plied or intended, but on the assump-
tion that Clinical Chemists operate
good laboratories which do good work
the survey will point cut the generally
accepted requirements which Insure
such work., Other laboratories can use
the survey as data to improve their own
situation as topersonnel and facilities.

There hos been considerable ad-
verse criticlsm lately published re-
garding the quality of work performed
by clinical loboratories. Pethaps the
present effort will help convince hos-
pital administrators and pathologists
that relioble data con be obtained by
relighle individuals, namely, clinical
chemists.

The success or failure of surveys is
always conditioned by the sampling
and the response, Sampling errors
have been avoided by sampling the en-
tire population, but the hozord of re-
sponse rests with the individuals
polled. Each of vou is urged to assist
in the compilation of valid data by use
of the enclosed envelope, prestamped
and addressed for your convenience.
Complete ond return the forms as
promptly as possible, please.

A.H.T. CO. SPECIFICATION

DENSIGRAPH

(RECORDING DENSITOMETER)

4937-X.

& A manually operated Recorder which provides a continuous ink rracing indicat-
ing percentage light cransmission

# For convenient and rapid photometric analysis of light absorbing materials on
dry paper strips obtained in electrophoresis and chromatography

DEHSIGRAPH (Recording Densitometer), A.H.T. Co. Specification, (Patent Ap-
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of stmined areas on dry swips of paper as obtained in electrophoresis and
chromarography.
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make it translucent is not required.

Consisting of a modified microammeter with extra manually controlled pointer,
photocell, G-vole lamp, adjustable slit, constant voltage transformer to operate
the lamp, and a pen which traces a curve when the pointer on the microammeres
is followed closely by the manually controlled pointer which is operated from the
front of the cabinet by means of a mechanically linked lever.

In use, stained paper swrips are attached by adhesive tape to the right edge of
the graph paper, below the adjustable slit, and advanced bencath the photocell
housing by the hand wheel at the left of the cabinet. Lateral movement of the
lever with the right hand makes it possible to align the manually controlled
pointer continuously with the indicating pointer of the meter and, as the rate of
travel of the graph paper is under the control of the operator’s left hand, the
fidelity of the resulting curve depends upon the manipulative skill of the opera-
tor. A continuous record of an eléectrophorogram can be completed in approxi-
mately 5 minutes and portions of the curve can be rechecked by simple roll-back
of the graph paper.

4937-X, Densigraph (Recording Densitomater), A.H.T. Co. Specification, (Potent Applied
Far), as above described, complete with constant voltage transformer, 50 fr.
roll of graph paper, ink writing pen, 4 0z, bottle of ink, roll of adhesive tape
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CHEMICAL EYALUATION OF THE FUNCTIONS OF THE LIVER

by
John G. Reinhold

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

PART Ill

(H} Measurement Of Excretory Capacity
Of The Liver

(I} Miscellanecus Tests

{J) Selection Of Procedures

(K) Addenda

(L) References

Measurement of excretory capacity of the
liver.=Blle ocids aond various other sub-
stances, among them a number of dyes,
are taken up by the liver and secreted
into the bile with great rapidity. It has
been found that in liver disecas the rate
aof excretion may be lowered, and because
of this the use of certain of these sub-
siances has been of great wvalue in
measurement of liver function. Disodium
phencltetrabremophthalein sulfonate (sulfe-
bremophthalein, sodium; bromsulfclein), in-
troduced by Rosanthal and White (1925),
has proven to be superior to numerous
other substances tested for this purpose.

Technique of the Bromsulfalein Test
{Relnhold and Hutchinscn, 1851)

Principle.—A measured ameunt of brom-
gulfaleln g injested Intravencusly. The
liver rapidly removes the dye from its
combinaticn with plesma proteins and ex-
cretes It into the bile. If liver function is
impalred, excretlon Is delayed and a
larger propertion of the dye remaina in the
circulation. The dye concentration in serum
is meacsured after additlon of alkall te
convert it to its intensely colored sodium
galt. Corrections are made for interference
by turbidity and pigmentation of the serum,

Solutions.—Scdium hydroxide solutions.
Approximately 0.5M. and 0.05MN. The
0.05M =olution ls prepared Iram 0.5M by
diluting tenfold with water. Phenol tetro-
bramsulfonphathalein (sulfonate, sodium
bromsulfalein). Standard solution.—Transfsr
50 mg. to a 500 ml. volumetric flask. Add
250 ml. of the 0.05N sodium hydroexide
solution and dilute to volume with water,
[If crystalline bromsulfalein=is not avail-
able, substitute | ml. of 5% solution from
an ampoule). The standard solution =a
prepared contalns 10 mg. in 100 ml, and is
equivalent to 100 per cont retentlon of dye
when 5 mg. per kg, are injected, (It is
assumed that plasma velwne represents 5
por cent of the body weight), This stand-
ard is [urther diluted by measuring 10, 25,
and 50 ml. aliquotz and diluting them te
100 ml. with 0.05N sodium hydroxide. The
rezulting standard salutiens are equivalent

Philadelphia, Pa.

te 1.0, 2.5, and 5.0 mg. per 100 ml, and
represent 10, 25, and 50 per cent of the
initial dye concentration. The standaords
remaln unchanged over long pericds. For
actwal measurement, 0.5 ml. of each work-
ing standard is diluted to & ml, with 0,058
sodlum hydroxide.

A pparatus.,=A photoelectric photometer
is preferred to enoble gccurate measure-
meont of border line retention and to enable
correction to be made for interference from
hemoglobin. However, approximate meossune-
ments con be made by means of visual
comparators, When the latter are used
additional standard salutions ore prepared
80 a8 lo give concentration intervals of
0.5 mg. up to 3.0 mg. and ot 1.0 mg. inter-
vals abave this,

Method.—~Preparation of patlents, injes-
tion of dye, and callection of bleod:

The test i beat done in the morning.
The evening meal on the previcus day
should not have included focds rich In fat.
A breckizst of unbuttered toast and coffee,
tea, (without cream) or frult juice is per-
missable after which the patient should not
eat untll the test hos been completed.

The gquantity of bromsulfalein required
is calculated according to the patient's
ideal weight, See Table 1. For children,
divide the body weight in pounds by 22 to
obtain the necessary volume in ml. This
volume is infroduced into o sterlle eyringe
which ia puat aslde ready for the Injecton,

A veln Is entered and about 5 ml. of

 blood withdrawn. This blood Is used a3 a

cantrol specimen if necessary, The syringe
containing dye is then ottoched to the
npedle and the dye Injected slowly over a
three minute perlod Coe should be taken
that the dye does not escape into the s
sues, 45 minutes later about 5 ml. of blood
are collected fom a veln of the opposite
arm by meame of a differenc syringe and
needle, The exoct ime of completing the
injection and of collecting the blood should
be poted. The bloed s allowed o clot and
serum removed for onalysis. Coare Iz used
to avold hemolysls. Needle and syrdnge
should be dry ond the blood transferred
from syringe to tube gently and without
prducton of foam.

Measurement ofdye concentration—3eas—
ure 0.5 ml. of the dye ceontalning serum
Into a cuvelte contalning 5.0 ml. of
water. Add 0.5 ml. of 0.5 sodium hydrox-
ide golutlion. Mix well and measure the
abscrbancy ot wave length settings of
860, 565 and 420 millimicrons, using water
for the zerc settings at each wave length.
Moximum cbescrption occoura at 580 milli-
mierons and this wave length setting is
theoretically to be preferred, however, in-
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tecference from hemeglobin is leas marked
at 565 millimicrons, If serum bilirebin is
elevated, the control sample is diluted and
alsaorboncy measured as described for the
dyed sample. The figures so obtalned are
subtractad from those of the bromsul-
falein contalning serum. Standords can be
dispensed with once { has been determin-
ed, save for occaslonal instrument checks,
The readings follow Beer's low,

Calenlation,—Bromsulialein, mg/100ml =
F{Ugpe =128 Ugp o) =015 (Uyag-1.95Ugggl
Fio C

SB35

Where Uggs, Uggyg, and U, ., represent ab-
sorbancies of the diluted serum at the
wave lengths of the subscripts, and Sg..
the cormesponding abasoarbancy of o stand=
ard, C is the concentration of the standard
meagsured. f is caloulated far each standard
and since Beer's law Is cbeyed the aver-
age of the several values obtained may be
used,

Per cent retention = mg. /100 ml, = 10,

Since hemoglobin even ot o wave length
of 565 mu may cause falsely high readings,
a caorrection {8 applied in the method de=
scribed to compensate for the presence of
hemolysis,

The effect of loctescence In serum is
eliminated by making a third absorbancy
measurement at 660 millimicrons where
nelther bromsulfolein or bemoglobin absech
light*. The effscts of bilirubin in serun
may be overcome by uaes of a control
sample collected before- injection of dye.
Zieve, Hansen and Hill (1951) kave estab-
lished a correction which may be used
when the test i applied to joundiced
patients.

The uze of actual instead of ideal weight
in cadculating dosages may couse ecrone-
ous results especially in the presence of
asclites, edema, or cdipoaity. |

Fosenthal and White (1925) used 2.5 mg. |
per kg. of body weight. The 5 mg. par kg, |
dosage, however, hos been odopted widely :
and provides o more sersitive amd more
precise test, The cxistence of an enterc-
hepatic circulation of bromsulfalein (Lorber
and Shay, 1952} dces not appear to in-
fluence the results sufficiently to neces=

Note: It is advisable to question the pa
tient concemning sensitivities to drugs. Re-
actions to bromsulfalein are rare but o few
individuals do not tolerate it, and it may
have affects so severe as to constitute o
medical emergency. A preliminary skin
test may be done. Obviously, the infection
of bromsulfalein should be done only by o
physician or under his immediate super
vision.




TABLE 1
ume of bromaulfalein solution (5%)
ed for patients according to stature,
d, ond sex, calculated to rovide 5 mo
kg of ideal wedghts,

MEM
Small frame  Medium Large
Avg.wt, ml. ml. ml.
2 120 54 128 5.8 136 8.2
3 23 58 131 5.9 13s 6.3
b 4 127 5.8 135 B&.1 142 6.4
5 131 59 139 63 146 6.6
& 134 6.1 142 6.4 150 8.8
7 138 6.3 148 6.8 155 7.0
8 141 6.4 150 G.8 158 7.2
9 145 6.6 154 7.0 163 74
10 48 6.8 158 7.2 187 7.6
11 =3 6.8 162 7.3 172 7.B
o 18 7.2 167 7.6 176 8.0
1 163 7.4 171 7.8 181 8.2
2 168 7.7 177 8.0 186 8.4
3 174 7.4 182 8.3 191 4.7
WOMEN

Small frame  Medium Large
Avg.wt. ml. ml. ml.

11 107 4.8 114 5.2 122 5.5
U] 108 4.9 116 5.3 124 58
i 110 5.0 118 5.4 126 5.7
z 113 5.1 121 5.5 129 5.8
3 116 5.3 124 5.8 132 6.0
4 119 5.4 128 5.8 1356 6.2
5 122 5.5 131 5.9 139 &.3
B 126 5.7 134 6.l 143 6.5
7 129 5.8 138 6.3 147 6.7
] 132 6.0 141 &4 151 6.8
9 138 6.2 145 6.6 155 7.0
10 139 6.3 149 6.8 158 7.2
11 142 B4 152 8.3 151 7.3

sitate a return to
{Owen, 1951).

The time at which the post-injection
| blood specimen is collected is not of great
| impeortance, provided that  appropriate
stardards of normal for that time e used.
Mateer, ot ol (1943) introduced the 45
minute sampling time and it has proved to
be sotisfoctory, Calculation of the roate
of disoppecrance of bromsulfclein by
means of multiple specimens collected at
5 to 15 minute intervals after the injection
has been cdvocated. The liver remcves o
‘eonatant froctien of the bromsulfalein re-
maining in the circulsting blood during
‘any time interval (Brodley, 1949) and by
collecting a series of blood specimens the
- ocowracy of the estimate of the bromsul-
falein retained is impreved. For o de-
ecription of ''clearance'’ studies of
" patiente the reader is referred to papers by
~ Lewis (1948), Lovers et al (1843) and
Goodmon  {1952). Morcross, White and
| Bradley (1951), report that up to 9.8 per
cent of injected bromsulfalein may be loat
in the wurine within 40 minutes in patients
with marked retention of dye. With lower
cancenirationa of dye in serum the losses
in the uwrine are much =smaller.

Interpretation.—Healthy individuala after
injection of 5 mg. of bromsulialein per kq.

the original desage

of body weight retain less than 10 per cent
at 30 minutes and 7.0 per cent ot 45 min-
utes. At 60 minutes, no dye 1s retained.

Eromauliolein retention i8 generally ac-
cepted as the most sensitive and depend-
able ameng the loborotery procedures
currently used to demonstrate Involvemont
of the liver, 1t Is especlally helpful for
evaluating suspicicus or positive results
obtalmed by means of {locculation tests in
the albsence of hyperbilirubinemia. The
bromsulfalein test outscores all others in
the proportion of positive teats found in
Loenmec's clrrthesls., It has been among
the most useful for following recovery froam
viral hepatitis ard for detecting residual
liver domage from this disease. It is prob-
ably the enly procedure capable of detect-
ing fatty liver, althouwgh it cannot ba de-
pended upon to do oo consistently. Far the
etudy of the joundiced patient the bromsul-
falein test has little to offer. Moximal
retention occurs in the presence of savere
liver damage, and further deterioration of
the liver function can have no additional
effect on dye retention. Thus it is rarely
used when hyperblliruminemia or clincal
jaundice are present.

*The carection foctors glven in the
calculation were coloulated from readings
made using an Ewvelyn (1938) photocolorl-
meter. They may be applied to readings
made with other photometers provided the
trangmittancies ot the wave lengths usad
do not greatly differ from those of the
Ewelyn, Il desfred, the factors may be cal-
culated by meosuring the abscrbancy of a
dilute solution of hemoglobin containing
roughly 10 to 20 mg. of hemoglobin per
100 ml. at 420 and 565 uu. The correction
for hemolyeis Is caleculated by means of the
ratio A 565/ A 420 obtalned frem the read-
ings of the hemoglobin solution. This
repregents the foctor 0.15 in the calcula-
tion. The turbidity correction is based on
readings of a colloidal glass suspension
aimilor to that described under thymol
turbidity, made at 420, 565, ond 660 mu,

Although turbid sclutions hove ne akserp-
tion bands, their abscrbancy increcses o
gressively from the red to the blue regions
of the spectrum. Therefcre, the ratic of
A 565/A 6B0 of the glass suspenslon re=
presents the facter by which any measure=
ments made at 660 ue must be multiplied,
and A 420/ A 660 the comesponding foctor
for the reading at 420 wu In arder to carrect
for turbidity. In the calculstion above,
these ratios are ] .28and 1.95 respectively.

HNe carections need by applied to the
standards, The turbidity correction will
vary with particle size ond therefore
represents an approximation,

Mizealloneous tests.—Serum cholings tor-
age activity 18 usually lowsred in the
presence of atrophy of or damoge to the
liver parenchyma. Similar chonges have
been reported for serum esteraose and
lipase. Depressicn of serum cholinesterase
activity clesely follows changes in serum
albumin concentrations. Howewver, severe
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liver damage iz not consistently occome
panted by significantly lowered choline-
sterase activity. Serlal mecsurement of
cholinestercse activity appears to provide
a useful method for following the course
of liver diseaze. It is of apecial value {ar
study of the liver damage assccloted with
deficient diets. Current orticles dealing.
with ite application to the study of liver
disease include those of Mann et al (1952),
Frement-Smith at al (1952), Wilsen =t al

(1952) and Verhous and Kark (1853},

Zarum cholinesterase moy be measured
conveniently by the method of Michel (1949)
or by a photometric odaptation of it
{Reinhald ot al, 1953).

Coproporphyrin in urine.—The output of
coproporphyrin in urine rises markedly in
patients suffering from varlous types of
liver disease (Watson, Hawkinson et al,
1949; Watson, Sutherland, and Hawkinson,
1851). Mecsurement of coproporphyrin ex-
cretion provides a sensitive and valuahle
method for detecting liver damage that may
escops detection by other methods., The
excretion of coproperphyrin generally i=
within normal limits in patients who have
biliary troct lesions but high values occur
with sufficient frequency to impailr ite use-
fulness for differentiol diognosis, Care
must be used alse to exclude other causes
of Increased porphyrin excretion, e.g. var—
lous drugs and intexicants, An idicpathic
coproporphyrinuria  has  been  described
(Watson, Schwartz, et al, 1945).

A simplified technigue for determination
of coproporphyrin has been described re-
canlly (Echwartz, Zleve, ond Watson, 1051).
The small onountz of coproporphyrin in
many sanples of urine require the use of a
highly sensitive Sucrmeter for dependable
measurements. The high cost of such Ine
struments has been a deterrent to the wider
use of porphyrin analysis. The improved
methods now available glve much higher
reaults than those formerly used mainly
because of the detection of porphyrin pre-
cursoms in uwrimre and thelr inclusicn in the
aaaay (Watsen, de Mello, et al, 1951).

Watson and his assoclates (see refer-
ences above) have shown thot the type of
coptopatphyrin excreted is related to the
cause of liver darmage, Thus Type [ copro-
porphyrin predominotes in the urine of
patients 1l with viral hepatitis, whereas
tha Type IIl predominates in cirrhosis of
"alecholic’ origin  Analytically depend-
able sepaation of the lsomers 1= difficult
to occomplish and @ more extensive appli-
cotion of thia Interesting finding will
await improved and simplified methods.

Combined intravencus bromsulfalein-hip-
puric acid-galactose test.—Zieve, Hill, and
Mesbitt (1950) hove devised o precedure
for administration of the three substances
simultanecusly. They find that the simul-
taneous odministration does not alter the
behavior of the test substances.

Peptidase activity of Auman serum.—
Fleisher and Butt (1953) have found tri-
peptidase activity to be increcsed in ssrum
of patients with liver disease or with ob-
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atructlon of the bile ducts. Bile shows
marked tripeptidass activity. Hydrolysis of
soveral dipeptides is decreased in liver
dissase, according to these guthors.

Selection of procedures.—The choice of
methods to be applied in the study of a
patient with disease of the liver or biliary
tract will vary acearding to the type of In-
formation sowght. The following outline
ehowe the principal purpasss for which
chemical methods ore applisd together
with a list of the procedures likely to
prove useful.

1. Detection of liver damoge in absence
of joundice, e.g. early or subclinical hepa-
titia: wrine bilirubin, bromsulfalein reten-
tion, direct and total blirubin, [locculation
tests fe.g. cephalin cholesterol floccula-
tion, thymol turbidity and flocculation,
zing turbidity), urine urobilinogen.

2, Detection of residual liver damage,
"recovery'' stages of hepatitis, chronic
passive congestion, portal circhoaia: brom-
sulfalein, direce and toml bilirubin, flocen-
lation tests, serum albumin and globulin,
prothrombln, serum cholinesterase, urine
urobilinogen and coproporphyrin.

3. Following the course of the jaundiced
patlent suffering from parenchymatous dis-
eme; serum direct and fofal bilimbin,
flocculation tests, serum albumin and
globulin, prothrembin, In oddition, if
severe, serum esterified cholesteral ar
cholinesterase. (Bloed wea N o NPHN,
glucoss, and serum electrolytes, also are
impottant).

4, Differentiation of joundice due to
blllory disease from thot dus to poren-
chymatous disease: serum olkaline phos-
phatase, cephalin-cholesterol flocculation
and thymol turbidiey, galacteae tolerance,
prothrembin response, repeated feces wuro-
bilinogen teats.

5. Differentiation of extra hepatlc bilkry
obstruction due to calculua from that due
te necplasm, siricture, ete, feces wro-
bilinogen.

6, For following the course of the surgi-
cal patient with dizease of the biliary
tract: plasma prothrombin, phosphamse,
serum direct and total bilirubin, albumin
and globulin, electrolytes, blood urea N or
NPNyand serum lipids.

7. Differentiotion of hemolytie joundice:
serum direct and total bilirnbin, feces wo-
bilinogen, erythrocyte fragility, reticulo-
cyte count.

A decision regarding the number of tests
to be ueed required experience and judg-
ment, The information gained Increases as
the number of tests increases but with
rapidly diminishing retuns beyond an
eptimum that will very in different patients.
Uaually, the tests in italics will suifice
for an initial study, with additional re-
quests to be mode If further information is
neaded. To apply @imultanesusly the on-
tire group of tests listed in any of the
categories weould seldom be justified.

Comparatively little has keen done to

evaluate the edvantage gaoined by the use
of two o more tests in combination. Gut-
man and Hénger (1941) found that serum
phesphatase and cephalin  cholesterol
flocculation supplemented easch other fer
the diggneais of common duct disease and
that combining the findings of the two
tests substontially impreved the cccuracy,
Maclogan (l947) compared o number of
tests singly and in pairs. Thymol turbidity
alone gave correct diagnoses in 22 per
cent of coses of liver disecse that could
be unequivecally clossified as either ob-
atruction or parenchymal., Serum alkaline
phosphatase was correct In 468 per cent.
However, a combination of thymel turbidity
and alkaline phosphotose gove correct
diognoses in 79 per cent.

Wootton, King and Maclean Smith {1951)
cite a stalistical analysis by R. A. Fisher
in which he uaed the methcod of discrimi-
nant functions to compare the effectiveness-
of four tests applied to joundiced patients
with that of two tests. The four test group
yielded anly alightly more reliaoble informa-
tion than a properly selected pafr of tests.
It is possible, therefore, to eliminate 8ome
proced ures,

The practice in clinice where intereat
iz cantered on the study of liver discase,
varies with respect to selection of the
flocculation tests that are regularly used,
Relionce on a single test iz infrequent.
Usvally two or three tests are used. Prob=
ably the most frequent combinmtion is the
thymol test (Maclagan,1944) and cephalin-
cholesteral flocculation (Hanger, 1939),
Cften the zinc turbidity (Kunkel, 1947) ar
the ammonium sulfate turbidity [(Huerga
and Popper, 1949) are included. The
colloidal red test (Duccl, 1947) glves re-
gulls resembling closely those of the
colloidal gold test opplied to serum. The
latter, according to Maclaogan, {1951) lange-
ly duplicates the resulis of simpler tests
and thus no longer perfome a useful
service. Meefe et al (1950) found no need
for routine use of the colloldal red test in
the study of viral hepatitis. A few clinics
routinely use five or six tests, but this is
done largely for the purpose of compariaan
apd evaluct lon of the tests.

A comparisen of a group of tests with
respect te their behavior during the onset
of wiradl hepatitiz Induced in volunteer
subjects has been maode by Meefe oand
Aeinhold (1948} Seven teste were ab-
normal in 95 per cent of more of the
patlents. These were the one minute direct
bilirubin, wrine bilirubin by the Harrison
spot method, cepholin cholesterol floccu-
lation, thymeol turbidity, thymel fleccula-
tion, colloidal gold and bromsuliclein re-
tention. Thus any of the seven might have
served, However, the study showed that
these tests differsd distincty in the times
at which they first become positive, The
bromsulfalein test showed a skiking od-
vantage in thia respect end urne kilirubin
ranked mecond,. Hod the reliaonce been
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placed only upon the thymol test, the hepo
ttiz of some of the individuala might have
escaped debecton.

The ranking of the same group of tests
in the same subjects was distinctly differ-
ant when they were evaluated occording to
their ability to discloae persistence of the
digsaose or its sequelaoe. In general the
order is now reversed with the tests de-
pendingon changes in serum proteins shows
Ing a geater tendency ko permist thon do
thoge based on excrelory function. Again
dependence on o single test of either group
would have memt fallure to detect chonge
in some patents. Furthemmore, bromsul
falein retention persisted in some potients
leng after flocculation tests haod become
normal so that dependence on the latter
alone may fall to demenstrate liver damage
in these circumstances. It oppeors Inadviss |
able therefore, to curtall too severely the
rumber of procedures used, porticulaly |
when a wide varlety of clinical material is |
being studied, i

Quite frequently patients ore encounter- |
ed with eguiveeal aigns of invelvement af |
of the liver which cannot be conclusively o
demonstrated either by clinical sxamina-
tion or labaratory studiss, In such clreum=
stances blopsy of the liver done either in
the course of surgical exploration er by |
nesdle is considered essential, Besidss
providing helpful nformation about such
individuals, the widesprecd wse of liver
blapay hms greatly increased the under-
standing of liver disease. It has also e
abled ccrrelaticns to be made between the
results of loborotory studles apd the op-
pearance of the liver under the microscope,
A number of such studles have shown that
there is a general corelation betwesn the
severity of the changes In the liver apd &
the degree of change in the chemical
tests used. 4

Popper (1951) found that the cephalin
cholesterol {locculation, thymeol tushidity
and serum albumin and globulin concentra=
tions showed a statistically significant
correlation between degree of liver cell
damage and degree of chemical abnarmall-
ty. Mo significant ccorrelation was found
with phosphatase, prothrombin  octivity,
uring urebilinogen, serum total cholesterol,
or blocd sedimentation rate.

At times the results of chemical studles
will be within normal limits despite the
existence of pathologleal changes in the
sample of liver tissue. Frequently how
ever the results of the chemical studles
will be obnormal in the aobsence of com
clusive indications of abnormality In the
liver sections. There @e a number of ex=
planatione for such discrepancies, ameng
them the possibility of sampling erroes In
removing the 10 mg. (of less) sample
liver that a reedle blopsy yields. [t
probable alse that methods of staining and
examining sections of liver fall to de
strate changes in cell functicn. The
est utility of each method for the study of
liver dizeass will be realized if 1
biopsy and chemical studies me coordl




TABLE 4

SYNDROME

BILIAUBIN

TESTS FOR PAREMCHYMAL
INVOLYEMENT

TESTS FOR BILIARY
TRACT INVOLVEMENT

Viral hepatitis
_ without joundice

May be present in urine and may
increane slightly in aerum. Ure=
bilinogen may incease in urine.

BEF usually abnormal,
CCF, TT, TF, ZT cne &
mose may be abnormal

Narmal

| viral hepatitis
with jaundice

absent,

Increased in serum and urine.
Urobilinogen generally increcsed
in wine and feces but may be

Abnormal

Mainly normal but may
be abnormal.

"Toxic' hepatitia:
_:Jnlunvlalltiﬂ jaundice

Increased in serum and urine.

normeal,

CCF, TTT, TF; ZT
may be narmal ar
abnormal ASG uswally

Increased serum phos=
phatese, lipid. Simdlar
to extrahepatic obatruc-
tion.

3
| Loemnec’s cirthosis

variable.

May or may not be abnermal in
sorum and urine, Urobilinogen

abnormal.

BSF abnormal. CCF,
TT, TF or ZT abnormal
in about 374, A/G

Variable. Fhoaphatase
may be high.

Extrahepatic obatrue-

Varigble. Intermittent or con

Generally necmal, but

Variable but with ele=

normal,

ately elevated; | minute
bilirubin normal or slighly in-
creazed. Urine bilirubin rega-
tive, Feces wobilinegan in-
creased urine urchilinogen cften

ton, Pertial. tinuous elevation. liver parenchyma may wated serum phosphatase
become injured and tests and lipid prevalent. Good
pos it ive. regponse to vitamin K.

Extrehepatic Extreme elevation., Very lew Same as preceding. Elevated serum phosphat-

obstruction fecal urabilinogen. age and lipid. Good re-

Complete. sporese to vitamin K.

| Biliary cirrheals Bilirubin elevated, Urchi- BSF increased, ASG Elevated phosphatase.

A lincgen variable. abnormal. TT increased. Marked slevation of serum

CCF about 1/2 Increased. lipid especlally phosphe=
Liptd.
Hemelytic joundice Teotal serum bilirubin moder- Seldom abrormal but may Seldom abnormal. Pigment

become se due to hypoxia,
ar other complications.

stenes may couse biliary
abs truction,

Abbreviations: BSF, bromseliclein; A, serum albumin; G, serum globulin; CCF, cephalin cholestercl flocculation; TF, thymeol
flocculation; TT, thymol turbidity; 2T, zinc turbidity.

ed, In such a plan, chemical studies will
sarve [or screening and evaluation of the
. potisnts, ond for following the clinicml
. couree, Liver blopey will supplement such
sludies particularly in patlenta who present
disgnostic problems, The coordinoted use
of liver blopsy and blochemical studies is

 discussed by Popper and Schaffer (1852).

Table I summarizes the prevailing re=-
sponse obtained when tests for the bile
. plgments and other procedures commenly
used are applied in study of diseases of
the liver parenchyma and the contrast in
the response in dizecse of the biliary tract.

ADDENDA

Standardization of thymol and other tur-
bidity tests. Shortly after the first section
aof thie review waa sent to the printer, It
was discovered that the turbidity produced
by reaction of the thymsl recgent with sera
rich in lipid differad in ita optical proper-
tles from that produced by reaction with
the proteln components. The wvalue of 8.5
unite assigned to the glass suspension
having an absorbancy of 0. 10 corresponded
more nearly with the turbidity coused by
lipid, The preparation of the gloss stand-
ard has been altered to give a particle
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size distributien that represents meore
nearly a median of the particle sizes pro-
duced in the two types of turbidity-producs
ing recctions. This i3 done by allowing
the suspended glass to sediment only
three daye insteod of fourtesn days and
taking the upper 300 ml. instead of the
upper 500 ml. An gbsorbancy of 0.10 then
corrgspends  to approximately 4.7 Shonk-
Hoagland units, but the final factor os-
siqned will be derived from o survey now
in pragress. p report deacribing the chor-
acterletice of colloidal glass suapensions
including theae recent observatlons iz to
be submitted to Analytical Chemistry for
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publication. The resulta of surveys of
various loboratories maode for the purpose
of assigning a value to the gloss staondard
will be aubmitted to the Amerlean Journal
of Clinical Pathclogy.

Mechanism of the thymeol test: Dr. Mar-
garet Kaser has pointed out to the writer
that the rale of beta globulins in the thy-
mal test s not specifically mentioned.
The work of Recont, Chargaff, end Hanger
(Free. Soc. Exps Bilol. and Med. 60:245
(1945); of Cohen ond Thompson (J. Lab
Clin. Mead. 32:475 (1847}, and of Kunkel
and Hoaglond, (J. Clin Invest; 26:1060
{1847) indicates that beta glabulin or lipdd
associated with beta glebulin contribute to
the turbidity. There is, however, an im-
pregeive amount of informatien, both eline
ical and experimental, indicating that
gamma globulin is on important reocctont.
In view of the recent comprehensive review
of the mechaniams of the flocculation test
by Saifer, the cuthor purposely refrained
from detailed discussion of this aspect.

Amine acids of blood in liver disecase:
The failure of Murphy and assoclates to
find elevated concentrations of amine
aclds in bloed in patlents in hepatic coma
(M. Eng. J. Med. 239:605 (1949) should
have besn mentioned on page 23, This ab-
servation has been confirmed by others,
and it appears that elevation of amino
aclds in bleod is by no means a consistent
accurrence in patlents with severely dam-
aged livers.

Morphology of the diseased liver: An
outstending review of this subject by Dr.
Hans Popper has recently oppecred in Am.
Ju Med, 16:98 (1954)
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PLASMA PROTEINS AND PLASMA SUBSTITUTES

Blood plasma represents a polymolecular
system of proteine ranging in molecular
welight from 70,000 (serum albumin) to
1,200,000 {beta lipepcotein) and in shape
from spheres (betalipoprotein) to elongated
rods (fibrinogen). Serum albumin, owing to
ite relatively low molecular weight and
high concentration, Is largely responsible
for the maintenamoe of the normal colloids
camotic presaure and, hence, of the wvol-
ume of blood plasma.

Plasma substitutes are designed o re-
place -temporarily loss of ploaama proleins
due to hemorrthage of leakoge through kid-
neys. They combat shock through the main-
tenanoe of restaration of the normal plosma
volume. A sotisfoctory plasma substitute
or plasma expander should be compatible
with the plagma proteins as well as the
formed elements of blood, it should remain
in the circulation for a reasonoble period
of Ume fellowing administration and sub
sequently be either excreted or meto-
bolized. Itz viscosity should be similar to
that of plaema and itz osmotlc pressure
should approach that of serum albumin. It
should not be depesited in the tissues of
the reticule-endothelial system and it
should not give rize te allergic or ano-
phylactic reactions.

Of the considerable number of colloids
which have been proposed o= plasma ex-
panders (gum arabic, gelatin, isinglass,
bovine plasma altumin, polyglucoee, ete.),
dex tran and palyvinylpyrralidone [ FVF) have

Abstract of talk given by Kurt . Stern of
the Polytechnic Institute of Brooklyn,
Brookiyn, N.¥. Oct, 29, 1953 at a meeting
of the Washington-Baltimare-Richmond sec-
tion of the American Association of Clini-
cal Chemists, Ine.

By Kurt G. Stern

been the moat widely accepted substances.

Detran is prepamed for clinloal use by
contrelled degrodation and fractionation
of a group of hgh-polymer pelysaccharides
which are produced from sucrose by certain
strains of the locticbocillus, Lewconostoc
mesenteroids, on sultable culture media.
An enzyme system, called dextron=sucrass,
aplita the sucrese ints glucose and fruc-
tege and then Incorporates the glucose
maiety inte dextran chains containdng 1:6
linkages, with branches attached to the
main chain through 1:4 linkages. This syn-
thesls tokes place, both in the presence of
viable microorganizms (whole culture
method] and in cell-free extracts containing
purifled enzyme. Free glucose is not
utilized for dextran formation while sucrase
is quantitatively converted Into the polymer
of many millions molecular weight. The
latter may be controlled, within certain
limits, through the additlon of suitable
glucosyl accepters to the enzyme-auhatrate
system. High-polymer dextren moy be de-
polymerized by dilute acid ot elevoted
temperatures, thermal degradalion, sonic
and ultrasenic cecillations, and by an en-
zyme, called dextranose, produced by cer-
tain molds. The dextran hydrolysates are
then fractionated by meaons of acetone,
methanol, or ethanol under carefully con-
trolled conditions. The fraction possess-
ing an overage molecular welight of 75,000
125,000 and an Intrinsic viscosity of 0.23
40,05 15 employed a= a plasma expander in
the form of & per cent solutions in physia=-
logical saline. It iz considered undesirable
to have cpprecicble amounts of particles
of over 200,000 and under 25,000 molacular
weight present In these clinical pre-
parations.

The results of physical-chemleal studies

a7

on high-polymer and particlly depolymer=
ized dextran preparations, performed with
the aid of the analytical ultracentrifuge,
diffusion and electrophoresis opporatus,
the electron microscape and light-scattering
photometer were discuseed In relation o
the chemiedl structure of this group of

pelymers.
FEDERATION DIMNNER

The impromptu Federation Dinner
meetings of AACC members attending
the Federations Meetings once again
showed that the AACC membership
hos become a strong fraternity. More
than fifty members attended the dinmer |
held at the Hotel Jefferson, Atlantic
City, onthe evening of April 14, The
dinner featured two speakers. Walter |
R. Bloor, invited the members to at=
tend the Federation meeting in 1955
which will be held in Califormnia, ond
told of his experiences in crossing the
country to California in 1916 by auto- :
mobile. He invited the members to do
the same now that in 1955 the focili-
ties are better. Arthur Knudson, Al-
bany Medical College, then receunted
his experiences in Thailand, Dr. &
son recently returned from the Far East
after spending more than two years
with an American medical group =ent
to that country to train and install
modern medical teaching facilities in
that country. i
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PONTACYL STANDARDS FOR THE BIURET METHOD FOR TOTAL SERUM PROTEIN

Daniel Sanshuk and Monroe E. Freeman

(from the Department of Biochemisiry, Walter Reed Army Medical Center,
Army Medical Service Graduate School, Washington 12, D, C.)

Presented before the Division of Biological
Chemistry at the 124th Meeting of the
American Chemical Society, Chicage, Il

The general occepiance of the bluret
procedure, (1=} for total serum proteln,
has suggested the need for a stondard that
is more convenient, reproducible, and per-
manent than the "‘normal’’ pooled sera
cormmonly used. Several altematives have
been tested in this laboratery, Including:
conceniraled normal humon aemm al bumin,
salt poor; biuret procured from Delta Chem-
{eal Co., New York; pnitrobenzene-azo re-
sorcinol; ond miztures of pontocyl cormine
2B and pontacyl viclet 6R. The pontacyl

" dyes hove poved most sotisfoclory when

employed In the following manner:

- Experimental =85 mq. of pontocyl viclet 8R,

concentration 150 per cent and 15 mg. of

I pontacyl camine 28! were dissolved in

" distilled waoter, diluted to 1000 ml.; stored

a8 a stock solutionm for all subsequent
working standard solutions.

In Figure | are the absorplion curves for
a pontocyl dye stondard ond a 5 per cent
albumin-biuret sclution as determined in a
Beckmam DU Spectrophotemeter. The por-
tacyl standord was prepored by diluting 2
ml. of the alock solutlon with & ml. of dis-
tilled water and read ogainst a distilled
water blank. The albumin-bluret sclution
was prepared from a § per cent albumin
solution ond alkaline copper sulfate in the
uaual manner ond read againet a reagent
blank of distllled water and alkaline cop-
per sulfote. On both curves the well-de=
fined maxima at 540 u ond minima at 440-
430 y demonstrate the sultable chsorption
choracteristics of this mixture of pontacyl

dyes.

\

\
g::L/ﬂ

= 400 = e e e
g b m bz
Absorption curve for pontacyl dye stand-
ard solution and 5% albumin-bivret solu-
tion as determined in Beckman DU Spectro-
photometer. » Pontacyl dye stondards; o
Protein-Biuret stondards.

TABLE |

Concentrations and Opticel Density of Standard Pontacyl
And Stondard Protein (Bivret) Sclutions

TELET.

with biuret reagent in usual manner.

1. 30 ml. stock solution diluted to 100 ml, then dilsted as

Pontacyl Stendard Protein-hiuret S‘I'nnd.dz
Pontacyl Protein®
cOnc. mg. Optical Optical conec,

Dilutions ' per ml. Density Density per cent
0.5 ml. diluted 1o 10 0015 mg. 081 .058 1
1.0 ml. diluted te 10 L0030 myg. 19 19 2
1.5 ml. diluted to 10 L0045 mg. A7 74 3
2.0 ml. diluted 1o 10 L0060 mg. 233 229 4
2.5 ml. diluted to 10 L0075 mg. 292 288 5
3.0 ml. diluted to 10 0090 mg. 3T 342 [
3.5 ml, diluted to 10 0105 mg. 392 A98 7
4.0 ml. diluted to 10 0120 mg. LA50 456 8
4.5 ml, diluted to 10 0135 mg. 502 509 g
5.0 ml. diluted 1o 10 L0150 mg. 553 561 10

indicated with distilled

2, Average of numerous samples of normal pooled sera and albumin solutions.
3. Protein or pooled “normal®” sera standardized by Kjeldahl determination and treated

The conformance of oppropriate dilu-
tions to Beer's law and close agresmant
with the protein concenfration of biuret
samplea ig shown in Table | and Flgqure 2.
The pontacyl standords were prepared by
diluting 30 ml. of stock salution to 100 ml.
with distilled water fellowed by the dile-
tiens indicated in Table I. The optical
density and concentrations of the protein-
bluret samples In this table are the aver-
ages of numerous somplea of pooled sera
and albumin solutions stmdordized by
Kjeldshl omalysis. In Fliqure 2, aptical
density of somples in 19 mm x 150 mm
curvettes In a Coleman Jr. Spectrophotom-
eter MNo. & at wavelength 540 mu hos been
plotted against the proteln concentration
of the buret samples ond against the pone
tacyl concentration.

Three successive batches of these dyes
have been securad at intervals over a
period of two years with only minor di ffer-
ences noted among these lots.

The recommended procedure for seram
protein determination with the pontacyl
stondards i o prepare sbandards as indi-
cated abowve and verify oppropriate dilution
schedule ogainst a seres of atandard pro-
tein soluHons as shown in Table II. In
our experlence, 0.105 mg. of the dye mix-
ture in 10 ml. of distilled water has the
some optical density as 7 per cent serum
protein, treated with buret reagent in the
usual manner: The pontocyl ssluteons,
once standordized, ogoinst protein=biuret

=28-

solutions of known concentration can be
sealed In curvettes ond kept for leng
paricds of time without change in optical
density.

Results may be calculated from standeard
curves, Figure 2, or by usudl procedures
such as:

Optical Denaity of Unknown  _ _ g, per

Optical Density of Standard % ?mt pmotein

Summary —Standard  aclutions of pontacyl
dyes hove been tested aes spectrophoto-

metric standards for the determinatien of

E&sn
FIGURE 2
Aaa0
E P
z
2
1 0300
§ i & = Profgls - Blew Samiwai
# - Poosecyl Eye Stambirts
alea]
Millrams Oys Mature
oas oo Do ok 8
1ox-3 4 g ¢ ¥ pigpl
Farert Fratais
Calibration curves of pontacyl dye
standardz and biuret-protein standards as

determined in Coleman Jr. Spectrophotom-
eter No. 6.



PONTACYL STANDARDS

sarum proteins, by the bluret procedures
with good success. Absaption character-
istecs over the critleal waovelength range
for this determination were satisioctory.
A linear relaten was found betwesn dye
concenirations and protein concenfration
(biluret) from 1 to 10 per cent. The porticu-
lar advantoge of the pontacyl standards are
the definite composition of the standord
solutions as compared o the wvarlahbility
and uncertainty of pooled "normal®” sera,
and the stobility ond permonence of pone-
tacyl atondards os compared to the perish-
agble nature of the pooled sera or proteln
golutions wsed a8 primary stendorda.

Using this procedure it would be urneces-
sary to determine proteins by the Kjeldahl
method in order to zet up o curve os is
done al present.
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INFLUENCE OF DIET ON SERUM AL-

KALINE FHOSFHATASE IN RATS AND

MEN. M. Sukumaron & W, L. Bloom

[Depla. of Medicine & Biochemistry,

Emory University, Ga.). Proc, Soc, Exp.

Bial, & Med, 84:631-634, 1953,

In rota and in humans the serum phos-
phatase level wos signiflcontly lowered
by fasting. This drop in phosphatose act-
ivity could be overcome by feeding fats,
but not by feeding elther carbohydrates or
proteins, The authors feel that the data in=
dicate that the serum alkaline phosphotase
actvily i= associated with enzyme activi=
ty of other organs as well as of bone,

E.V,

A SIMPLE PROCEDURE FOR SEPARA-
TION OF PROTHROMEIN AND AC-
CELERATCR GLOBULIN FROM CIT-
RATED HUMAN PLASMA. M. L. Lewis
& A, G Ware (Depl. of Blochemistry &
Mulrition, School of Medicine, Univ. of
Southern Colifornic and the Los Angeles
County Hospltal, Los Angeles). Froe.
Soc, Exp, Biol. & Med. 84:838-840, 1953,
A method is described for the preparo-
tion of purifled prothrombin ond of poar-
tially purified accelerater globulin from
samples of 10=100 cc, of fresh citrated
human plaesma, The procedure Iz easily
completed in one day.
B

A OME-STAGE METHOD FOR THE DE-
TERMINATION OF ACCELERATOR
GLOBULIM. M. L. Lewis & A, G. Ware
[(Cept. of Bilochemistry & Nutrition,
School of Medicine, Univ. of Southemn
California, and the Los Angeles County
Hoapital, Loe Angeles). Proc. Soc, Exp.

Biol. & Med, 84:840-843, 1953,
A method is presented which is apecific

fer accelerator-globulin activity.
E.V.

PYRUVATE ACCUMULATION IN PRE-
SERVED BLOOD. Marcel C. Elanchaer
arnd 5. L. Baldwin {Univ. Manitcba, Win-
nipeg, Can.). J. Appl. Physiel. 6, 8-14
({1853).

A biphasic rise in pyruvate cccured in
sterile blocd kept at 5° C in an acid cltrate-
doxtrose soln. An initial troneient pyruvate
Increase colnclded with the rapid disoppear-
ance of most of the 2,3-diphosphoglycerate
from the arythrecytes and was followed by
a sustained rise In pyruvate which could
be partially inhibited by cyonide erdeoxyge-
nation of the blocod. Thiz second increase
was absent in cengenital methemeglobinemic
blocd. It is concluded that a portion of the
terminal pyruvate increase in preserved
blood wae ocaused by a porticl aerobic
coupling of 3-phoaphoglyceraldehyde (1)
exidation through diphcsphopyridine nuclec-
tide, a flavoprotein, and a hemeprotein. A
portion of the pyruvate formed from the
cxidotion products of [ was not reduced to
lactate and accumulated, H. A.

EFFECT OF HEAT AND pH ON HYAL-

URONIDASE. M. B, Mathews and A, Dorf-

man (Department of Pediatrics, Universi-

ty of Chicage, Chicago, lllinois). J. Biscl.

Chem. 206:143-149, 1954,

Partiolly purified bovine testicular hyal-
uronidase retains 10 per cent of itz original
activity after heating 10 minutes at 100°C
at lew pH (0-3.5). Heaoting at neutral or
alkaline pH results In complete loss of
activity.

The residual cctivity is affective in de-
polymerizing chondroltinsulfuric ocid a=
well as hyolurcnic actd in the same ratic
of effectiveness toward the substrates as
wans shown by the untreated snzyme. From
thess experiments it moy be concluded that
both activiles are functions of one and
ther same enzyme.

C.wF, D,
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PRODUCTIONOF ANTIBODIES AGAINST

DOG INTESTINAL PHOSPHATASE

M. Schlomowitz (Fesearch Bicchemistry

Section, Sloan-Kettering Inatitute for

Cancer Research, New York, New York). |

J. Blel. Chem. 206:361-367, 1954.

Alkaline phesphataze from dog intestine 1
was prepared by fractlonation with acetone |
ond digestion with trypsin.

Antibodies were obioined by Injection of
the antigen in white male rabbits, Tests for
homegenelty of immune serum antibodies
were performed by the agar diffusion tech-
nique. Both enzyme and ontibodies showed |
eonsiderable hetoregeneity. The enzyme 4
appears to be o mixture of phosphatoses. |
The catalytic site of the major phosphotase
component is not involved or blocked by
combination with its antibody. The minor
phosphatase component however, loses it
activity in the reaction with its antibody.

C. vF. Du

SPECIFICITY OF DOG INTESTINAL
PHOSPHATASE ANTISERUM M.Schlame
witz [Research Biochemislry Sectlon,
Sloan-Kettering Insttute for Concer He
search, New York, New York), J. Biol.
Chem. 206:3869-374, 1954,

Intestinal, kidney ond liver phosphatase

Study of the response toinhibitorss
that kidney and liver phosphatose are ine
hibited oppreximately S50 per cent by
touracholate, whereas intestinal phosphatase
iz not. There is little difference in be=
havior of the three phosphatazes in other
raspeacis, {

Immunochemical differences as tested by
the precipitin recctlon with anti-intestinal
phosphatase serum showed complets pre-
cipitation of intestinal phosphatase and no
precipitotion of kidney ond liver phes-

phastase.
C vF. D,



PROTEIN METABOLISM IN THE CHOL-

INE-DEFICIENT RAT. II. EFFECTS OF

AGE AND SEX ON SERUM PROTEINS.

M. A, Fiacher and G. C.Garrity (Blochem-

lstry Depariment, Schosl of Medicine,

University of Plttsburgh, Pittsburgh, Penn-

aylvania). J. Blol. Chem. 206:345-352,

1954,

In choline deficient rate of both sexes,
increased albumin synthesis precipitates
cheline depletion.

Rise In alpha globuline (alpha; and
alphay) correlates with kidney demage and
glorts one doy earler in males than in
females.

In young animals the ues of amino acide

~ for albumin synthesis tokes precedence

over their use for choline synthesis, when
fed a choline deficient diet. When deficlency
becomes severs, alpha), alpha, and beta;
glebulins double in value, as measured from
the surfoce area in electrophoretlc patterns.

Gamma glebulin values andalbumin values
fluctuate in similar manner.,

oowFe Dy

ISOLATION OF A SULFATE ESTER OF
HYALURONIC ACID FROM HEART
VALVES. W, P. Deiss and A. 5. Leon

{Department of Medicine, Medical Schoal,

University of Wisconsin, Madison, Wis-

cansin). J. Biol. Chem. 206:375380, 1954,

From a dilute 0.01 N NaOH exiract of
fresgh bovine heart valves an acid mucopaly-
asaccharide, unlike those previously isclated
from this tissue, wos lsolated. It has equi-
molar quantities of hexosomine, hexurcnic
ocid, acetyl and sulfate.

It was tentatively clossified as a sul-
fate mater of hyaluronic acid, based on its
optical retation ond ita enzymatic hydroly-
ais by testicular and pneumoccoccal hyal-
uronidases.

C. vF. D,

THE INCORPORATION OF THE CAR-

BOXYL CARBON FROM ACETATE

INTO CHOLESTEROL BY RAT LIVER

HOMOGENATES, [, Dv Frantz and N. L.

F. Bucher (Cardicvascular Research

Laboratary, Department of Medicine,

Harvard Medical School, Boaston, Massa-

chusetts). J. Blol, Chem. 206:471-481,

1854,

Experiments were carried out with oce-
tate-1-C14, The rodicactive cholestersl
formed wos recovered om the digitonide.

C. vF. D.

A SEMIAUTOMATIC RECORDING DEN-
SITOMETER FOR USE AFTER PAPER-
STRIP ELECTROFPHORESIS. A.L. Latner,
L. Molyneux and 1. D. Rose (Depta of

Pathology, Anesthetics and Surgery, Medi='

cal School, King's College, MNewcastle

upen Tyne, Englend). 1. Lab. & Clin. Med.

431 157-164, 1954,

A densitometer is described which makes
use of either tranamitted or reflected light.
Using reflected light the instrument was
employed for sconning paper eiripe after
electropheresis of serum protelns.

E.V.

ACID CLEAVAGE OF HEME FROTEINS.
. J. Lawis [EBiochemical Deportment,
Medical MNobel Institute, Stockhelm,
Sweden). ].Biol.Chem.206: 109-120, 1954,
A cleavage procedure In which acld-
acetone 8 used as described. If hydro-
chleric acid is used, maximal cleavage of
the different hemeproteins ocours at a pH
which is different for each protein. This
property may be used to characterize and to
judge the purity of hemeproteins. The latter
in coses where the chromoproteln contains

one heme per molecule.
C. wF. Dy

ON THE STRUCTURE OF REDUCED

DIPHOSPHOPYRIDINE MNUCLEOTIDE.

M. E. Pullmar, A. Sem Pleks and 5 F.

Colowlck (McCollum=Pratt Institute, Johns

Hopkina Univeraity, Baltimore, Maryland).

J: Biol. Chem. 206:129-141, 1954.

Experiments, in which deuterium was
used as a tracer, indicate that reduction
of DPN ccoure in the para position cather
than in the ortho posidon as previcusly
assumed,

The conclusions of previcusz investigo-
tors, concemning the mechonism and stereo-
specificity of DFM reduction, have been
confirmed.

Lo, ) i e 1

A POLAROQGHRAFHIC STUDY OF EVANS

BLUE AND ITS OOMBINATION WITH

FLASMA PRAOTEINS. G Maorkus and J. P,

Baumberger. (Department of Physfology,

Stanford University School of Medicine,

Btemford, Califomia). J. Biol. Chem.

206:59-565, 1954,

Azo dye T-1824 is readily reducible at
the dropping mercury caothode. The 2 azo
groups are reduced to hydroze groups. The
half wave potential shifle to more negative
values as the pH increazes.

Free T-1824 gives a distinct polaro-
graphic reduction curve. The protein=bound
dye is inoctive.

C. »F. O.

ENZYMATIC FRACTIONATION OF

ADEMNOSINE FYROFHOSFHATES IN

HUMAN BLOOD. B. Mnckler, F. Faria

and & M. Guest. (Children's Hospital

Research Foundaticn, University of

Cincinnatl, Cineinnati, Ohis). J. Biol.

Chem. 206:77-82, 1954,

Four enzyme systems were used for
parallel assays of organic pyrophosphotes
in human blood: pototo apyrose, yeast
hexokinase, myockingse ond Sadenylic acid
daaminass,

The organle pyrophosphates are com-
posed mainly of ATP, and traces of AMP
ond ADP included in on unidentified
Fraction.

The concentrations of the varlous crganic
pyrophosphates were determined by measur-
Ing the inorgenic P relsssed {rom the com-
pounds by the action of the specific en-
zymes described obowve. The ocrganic pyro=
phosphate froction was alse determined by
the Lehmann methed of acld hydrolysis,

C. vF. D.

=30-

BODY COMPARTMENTS, THEIR MEA-
SUREMENT AND APPLICATION TO
CLINICAL MEDICINE. Gecrge J. Hanmwi
and Struat Urbach (Ohlo State Univ.,
Celumbus, ). Matabolism 2, 391-403 (1953).
Measurements were made, on 39 patlents,
of body water (Total and extrocellular), total
cell mass, amts. of fat and minerals, and
lean body mass, Varlaotlens in body compn.
as resclts of emaciation, cbesity, diabetes,
or old oge are described. H. A,

A BICGCHEMICAL TEST OF MYOQOPATHIA:

THE INCREASE OF SERUM ALDOLASE.

Georges Schapira, Jean Clowde Dreyius,

and Fonny Schapira (Hep. Enfants-dMala-

des, Pariz), Sem.hop, Parls 29, 1917-20,

(1953).

The aldolase in normal adults and child-
ren was found to be 0.30 and 0,575 Meyerhof
units, resp., a5 aonalyzed by Sibley-Lehnin-
ger method (C.A. 43, 67241), In 92% of
myocpathic patlents these values were found
to be 10 to 30 times a2 high as in the
cantrals. H.A,

AN IMPROVED TECHWIQUE FOR URO-

PEPSIN ASSAY., J. D. Dulfin and K.

Kowalewskl [Laboratories, Colonel Bel-

cher Hoapital, Dept. of Veteran Afizirs,

Calgary, Alberta), J. Labs & Clin. Med.

43:165-168, 1954,

A simple dialysis technique is presented
far removing interfering chromogenic mater-
fal without loms of uropepain. The wuro-
pepsin is then determined using the hemo-
globin subatrate procedure.

E.Y.

AGING IN APPARENTLY NORMAL MEN.
Il. ANDROGENIC ACTIVITY OF URIMN-
ARY KETOSTEROIDE AND OF THEIR

ALPHA AND BETA FHACTIONS; THE

RELATIONSHIF OF ANDROGENIC TI-

TERS TO VALUES OBTAINED BY

COLORIMETER ASSAY. J. B. Hamilton,

H. B, Homilton and G. E. Mestler (Dept,

of Anatomy, College of Medicine, State

Univ. of Mew York Medical Center at

Mew York City, Brooklyn, N.Y.). J. Clin.

Endocrin. & Metab. J4:139-153, 1954,

The authars found that with increasing
age there Is a stotistically significant de-
crease in the titers of androgenlc activity
and in the titers oblained by colerimetric
assay. It would appear that the major por=
ticn of the decrease ls due o decreosed
testicular gecretions sinoe most of the de-
creage I8 in the alpha froction, which con-
tains the chisf metabolites of testicular
macration.

E.V.

PAPER CHROMATOGRAPHY OF LECI-

THINS. F. M. Huennekens, D, J. Hana-

hon, and M. Usziel {Departrment of Bio-

chemistry, Univeraity of Washington,

Seattle, Washington). J. Biol. Chem.

206:443-447, 1054,

Various alcchol-water mixtures were
used as sclvent eystems. Spray techniques
were employed to detect phosphate, chol-
ine ester ond uneaturated groupings.

= wF. D,



REVYIEW OF CURRENT LITERATURE

EXTRACTION ANMD COLORIMETRIC
MEASUREMENT OF RAT TESTICULAR
HYALURONIDASE. R. L. Grelf (Hospi-
tal of the Rockefeller Institute for Medi-
cal Research, MNew York, Mew York). J.
Biol: Chem. 206:381-390, 1954,

THE AMING ACID REQUIREMENTS OF
MAM. V. THE ROLE OF LYSINE,
ARGININE AMD TRYPTOPHAN. W. C.
Hose, W. J. Halnes and D. T. Worner
(Division of Bischemistry, MNoyes Lab-
cratory of Chemistry, University of Il1L-
noie). J. Bial, Chem. 206:421-430, 1954,
Lysine ad tryptophan ore indispens-

FACTORS OTHER THAN CHOLINE
WHICH AFFECT THE DEPQOSITION OF
LIVER FAT. A. E. Harper, W. J. Monson,
D, A. Benton, M. E. Winje and C, A.
Elvehjem ([Department of Biochemistry,
College of Agriculture, University of Wis=
congin, Madison, Wisconain). 1. Biol.
Chem, 206:151-158, 1954.

A procedure ls described for hyaluroni-
daae determination in crude extracts of
rat testis.

To different concentrations of enzyme,
aubatrate is odded [prepared from human

Deposition of fat in the livers of wean
ling raota maoy be reduced by adding protein
or threcnine to o diet lew in cosein and
containing choline.

Glycine, serine ond betaine have an ef=

dietary components. Deliciency In these
amine ocide ia promptly followed by a pro-
nounced negolive nitrogen balonce,
Arginine and histidine are nonessential.
Final clossificatien of the ominc acids

umbilieal cords), followed by oddition of with respect te thelr rele inm nitrogen fect which M less marked but similar tethat
coler reagent. The color reagent is com=  equilibrium in adult man is summarized, of threonine,
posed of plasma, citrate-phosphate buffer, . VF. . C vFo Du

bromosulfclein and urea,

An improved technique for extroction of
testicular homogenates is described, re-
sulting in a much higher yleld of enzyme.

C, vF. Ln

THE BINDING OF STEROIDE TO PRO-

TEIN. [. SOLUBILITY DETERMINA-

TIONS. K. Eik-Nes, J. A. Schellman,

R, Lumry, L. T. Somuela (Department of

Bislagical Chemistry, University of Utah

College of Medicine, Salt Leke Clty,

Utah). J. Biol. Chem 206:4] 1-419, 1954,

Reversible combilnation occurs between
albumin end a lorge group of sterolds
studied (except cholesterol). The strength
of the binding bears on inverse relation
ship to the number of polar groups.

The ®solubilitiee of testosterone In
several plasma substitutes are reported.
Cnly modified beel globin showed an ap-
preclable affinity for testosterone.

The binding of stercid hormones with
albumin explains their low concentrations
in urine, while the pesr binding and high
aquecus sclubllity of the conjugales which
the metabolic products form with glucur-
onic and sulfuric ocid explaln thelr rapid
excretion.

C. vF. D.

A DIAZO REAGENT TAELET FOR

SEAUM BILIRUBIN. L. Sherman and B.

Zak. (Wayne Univ. College of Medicine,

Detrolt]. Am. J. Clin. Path. 23:946-947,
191953,

The toblet containing sodium sulfanilote
and sodium nitrite is substituted for the
usual sulfanilic acid-sodiumnitrite solution.

C.A,

THE COMPOSITION OF UTERINE AMD
ENDOMETHIAL NUCLEIC ACID. N. I
Gold and 5. H. Sturgls (Department of

Surgery, Peter Brent Brigham Hospital,

Boston, Moss.). J. Biol. Chem. 206:51-58,

1954,

Significant differences in the purine and
pyrimidine contents of DNA and PNA ware
observed In the uterus, liver and spleen of
rate who weare malntained on varying
levels of stercid sex hormones.

Significant variations were observed in
the proportions of adenine ond guanine in
the PMA of human endemetrium in varioua
phases of lhe menstrual cycle.

. vF. D.

MICRO FLAME FHOTOMETRIC DETER-

MINATION OF S50DIUM, POTASSIUM,

CALCIR IN SERUM WITH ORGANIC

SOLVENTS. G. R Kingsley & H. R.

Sehaffert (Dept. of Physlologlcal Chemle-

try School of Madicine, Univ.of Callfornic

at Los Angelas, and the Clinieal Bio-
chemistry Laboratory, Veterans Adminis-
tratlon Center, Los Angeles, Calif.).

1, Biol, Chem. 0§ BO7-815, 1954,

The use of a solvent mixture of acetone,
glaclal acetic acid and an aguecus sslution
of Sterox [noneionic wetting agent) greatly
enhanced the emisslon spectra of sodium,
potazsium ard calcium. The flame photo-
meters used were the Boeckmon Model DU
and Madel B.

E.V.

TUNGSTIC ACID PRECIFITATION OF
BLOOD PROTEINS. 5. Barkman, R. J.
Henry, C. J. Golub and M. Segalove (Blo-
Science Laoboratories, Bewverly Hills,
Calif.). J. Blol. Chem. 206:937-943, 1954,
The precipitation of protedn by tungstic
acid i1s maximal and flltrates of serum,
plasma or blood are clear when the pH of
the filtrate is 5.1 or less. The pH of ran-
dom somples of bload ond serum ranged
from 3.2 to 4.7 with a mean of 4. 1. Although
pH of the filtrates inceased with increase
in protein concentration of the blocd, pro-
tein precipitaion was maximal and {il-
trates were clear ocver the range of protein

encountered clinieoally.
E.V.

RAPID COLORIMETRIC METHOD FOR
THE DETERMINATION OF ISONIOD-
TINIC ACID HYDRAZIDE IN BLOOD
PLASMA. B, Preacott, G. Kauffronn and
W. D. Jomas (1.5, Dept. of Health, Edu-
cation, and Welfore, Public Health Ser-
vice, Notlonal Institutes of Health, No-
tional Microbiclogical Institute, Beth-
aeada, Md.). Prec. Soc. Exp. Biol. & Med.
84:704-706, 1953
This method for the determination of 1so=
nicotinic acid hydrozide [isoninzid) s bas=
ed upan the reaction resulting from conden-
satlen of iscniozid with glutaconic alde-
hyde formed by alkaline hydrolysis of 4-
pyridylpyridium dichloride. The color in-
tensity conforms to Lambert-Bear's low and
is reproducible and sensitive.
EV.

=3]-

THE REACTION OF PYRIDINE NUGC-

LEOTIDES WITH CARBONYL COM

POUNDS, R, M. Burton and N. O. Kap=

lan (MeCollum=Pratt Institute, Johns

Hopkins University, Baltimore, Mary |

land). J. Biol. Chem. 208:283, 1954.

Dihydroxyocetons (DHA) and s imd lar alpha= |
hydroxy carbonyl compounds react with
diphosphopyridine nucleotide (ond reloted
Ml-nicotinamide derlvatives) to form prod-
ucts clesely resembling DPMH. The prod= |
uct formed [lucresces, ls acid-lobile, and
has a spectrum which ig identical to that
of DPMNH. It differs from DPMH In enzyme
activity.

Acid decomposition results in adenceine
diphosate ribsse and a nicotinamide derive-
tive with on abscrption maximum at 290 mu.

The DFN-DHA compound is believed to
be on ocddition product with the carbenyl
base added to carbon 4. of DPM,

C. vF. Iy

FLAME ANALYSIS OF SODIUM AND

FPOTASSIUM. IMN SMALL VOLIMES OF

SERUM, HEPARINIZED PLASMA AND

CEREBROSPINAL FLUID, R. E. Bern

stein (Univ. of Witwotersrand, Johannes

burg, 5. Africa). Am. J. Clin. Pathe

22:933-937, 1953.

50 and 20 cu. mm. samples (in sillconad
callbrated Sahli pipettes) were used with a
reproducibility of 21.7% for Na ond +2.2%
for K.

C.HR

INVESTIGATION OF SERUM PROTEIN

FATTERNE IN PATIENTS UMDERGD-

ING OFERATION. C. Hoch-Ligetl, K.

Irvine and E, P, Sprinkle {Dept. of Path-

ology, School of Medicine, University of

Virginia, Charlottesville, Va.). Proc,

Soc. Exp. Blal. & Med, 84:707-710, 18953,

Serum protein patterns were determined
by paper etrip electrophoresis In 45
patients undergoing surgery, There wos o
significant decrease In the albumin ond in
increase in the ulph.a! and alphaog glebulin [
fractions within 24 hours in ene third of
the caoses, and n B0% of all cases withln
4 daya. The beta globuline remained un=
changed in B2% and the gomma globulin fn
61% of all sases, Total proteins did not
change significantly. All components there=
after tended to retwn to precpecotive
levels, I

E.¥.



BOSTON SECTION

The Boston Section held its fifth
‘meeting of the current season on the
‘evening of February 17th, at the MNew
'England Medical Center., The speaker
‘of the evening, Mr. Willicm Reddy of
Dr. Thorn's Laboratory at the Peter
Bent Brigham Hospital, spoke on ""An
Evaluation of Methods for 17-Kete-
gteroids."’

Mr. Reddy prefaced his talk with an
pxcellent review of the biological
origin of the ketostercids, and their

nomenclature.
" Of the sixty different stercids iso-
loted from wrine, ondrosterone and
eticcholanolone constitute about fifty
peccent, These have their origin in
| both the testicle and adrenal cortex,
although other sources may exist, the
speaker odded. Detoxification by the
| liver causes excretion of these ster-
| pids o= both sulfate and glucuronic
| ccid conjugates, in which forms they
exist in the urine,

In the methodology of the ketoster-
pids, it is the splitting of these conju-
gates which has caused great difficul-
ty. Hot acid hydrolysis, the most com-
men methed, unfortunately produces

‘structural alterations, which according
to the speaker introduces an error
which may be 30-40 percent lower.

Milder hydrolytic agents as barium hy-

droxide and enzymes hove been used.

Following hydrolysis, extrection is
ideally done with peroxide-free ether.
Caution should be used when evapo-
rating the ether extract to dryness,
since the ketosteroids are sensitive to
heat. Reduced temperature should be
used; some workers even advocate ex-
clusion of oxygen.

Far the ultimate color reaction; Zim-
merman's Reaction is usually done, al-
though Girard's reagent which reacts
with keto groups in the three and
seventeen position may be used. Digi-
tonin may be used to separate alpha
and beta ketosteroids, although this af-
fords no real clinical significance Mr.
Reddy said.

Final evaluation of 17-ketosteroid
output by the clinician is difficult how-
ever, since their chief source is both
the testicle and the adrenal, and it is
therefore conceivable that a normal
value could result if the testicular out-

LOCAL SECTIONS

put were depressed and the adrenal in-
cregsed, For this reason, the clinician
is more likely to be interested in a
significant departure from normal.

Some differentiation is possible by
determining dehydroepiandrostercne
which is an index of adrenal activity,
This may be measured by using the
Pettenkofer reaction,

WASHINGTON - BALTIMORE
RICHMOND SECTION

The first meeting of the 1953-54 year
of the Washington-Baltimere-Richmeond
section was held October 29, 1953 at
the Clinical Center, Mational Institutes
of Health, Bethesda, Md. Dr. Kurt Stern
of Brooklyn Polytechnic Institute,
Brooklyn, N.Y., discussed plasma pro-
teins and plasmao substitutes. An ab-
stract of his talk is published on page
27 of this issue.

The second meeting was held Janu-
ary 21 at Georgetown University, Wash-
ington, D.C, Theprogram was conducted
by Dr. Ralph E. Peterson and Dr. Erich
Heftmann of the Mational Institutes of
Health whe spoke on newer metheds in
microanalysis of the 17-ketosteroids
and corticostercids in biological fluids.
Dr. Petersen described a new modifica-
tion of the oquecus-alkali Zimmerman
urinary 17-ketosteroid methad. This
method utilizes a more selective ex-
tracting solvent for removal of the 17-
ketosteroids frem acld hydrolyzed
urine, and improves the specificity of
the m-dinitrobenzene reaction by a por-
titioning of the final reaction product
between 50% ethanol and methylene
chloride. This results in a method of
improved selectivity for the determinc
tion of the hydroxylated C 19 17-keto-
sterolds in the urine. An improved and
simple procedure for the determination
of the plasma corticosteroids was pre-
sented, This is a modification of a new
and unpublished phenylhydrazine method
of Silber, which employs a sulfurie
acid-ethanol extraction of the corti-
costeroids from methylene chloride ex-
tract of plasme.

Dr. Heftmann described a new method
for froctioning the aeid hydrolyzed
urinary corticostercids with column
chromatography. This procedure em-
ployes adsecrption of the steroids on
silica gel, and utilizes the principle of
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"gradient elution'’ of the adsorbed
compounds.

The third meeting was held March 18
at the Army Medical Center, Washing-
ton, D.C. Lt. Col, Emmet L. Durrum,
Army Medical Service Graduate School,
discussed newer technigques in paper
electrophoresis. He traced the develop-
ment of this field from its inception in
1937, at which time its value was ob-
scured by Tiselius's more spectacular
moving boundary electrophoretic tech-
nique, te ite present daoy recognition.,
The different types of appematus and
densitometers for analyzing the pat-
terns were mentioned. Following the
formal talk a leng discussion period
ensued in which many technical points
were covered. Refrezhments were then
served.

CHICAGO SECTION

The first meeting of the Chicogo
Section of the American Association of
Clinical Chemists for the 1353-54
season was held on Movember 10, 1953
at St. Luke's Hospital. Dr. Samuel
MNatelson of Rockford Memorial Hospi-
tal discussed and demonstrated various
microtechnics in clinleal chemistry.
Most of the apparatus demonstrated was
obtained through the courtesy of the
Scientific Products Division of the
American Hospital Supply Corp., Inc.

A short businese meeting was held
following Dr. Natelson's talk. The re-
sults of the election of officers were
as follows:

President: Harry F. Weiskerg

Vice-President: Alvin Dubin

Secretary: Robert 5. Melville

Treasurer: Alex Kaplan

The second meeting of the current
year was held on January 15, 1954 at
the Sarah Morris Hospital for Children
at Michaoel Reese Hospital. Dr. Harold
Persky, Chief, Biochemical Division,
Institute for Psychiatric and Psycho-
somatic Training spoke on the subject:
Chemical Indices of Psychological
Stress.

The third meeting was held at North-
western University Medical School on
February 26, 1954. Dr. John A. D,
Cooper, -Director of the Radioizctope
Unit and Associate Professor of Bio
chemistry presented a very comprehen-
sive review of the subject 'Radie-
izotopes in Clinical Medicine. "



LOCAL SECTIOMS (cont'd)

HEW YORK SECTION

Abraham Saifer, Jewish Sanitarium
and Hespital for Chronic Diseases,
and Secretary-Treaswurer of the Metro-
politan Mew York Section of the AACC
has announced the results of the re-
cent election for officers of the sec-
tion.

Chairman: Bernord Klein, Bronx V.A.

Hospital
Vice Chairman: Julivs Carr, Mt. Sinai

Hospital
Secretary-Treasurer: Abraham Saifer
Executive Committee: Kurt G. Stemn,

Isreal Kleiner, Gerta Mayer, Mary E.

McKenna, Emil Baumann, and Gerald

Dobkin.

The lost meeting of the section was
held on Mmch 23, at the New York
Academy of Sciences Building. It fea-
tured a sympeosium on ' Lipoproteins'’,
which drew o capacity audience of
both members and visitors.

John L. Oncley, Harvard Universily
Medical School, spoke on ""Physical
and Chemical Aspects of Lipoproteins '
and David P. Barr, Comell University
Medical School spoke on “'Clinical Im-
plications of Lipoproteins'’. Irving J.
Greenblatt, Beth-El Hospital was
Chairman.

Dr. Oncley described the work of his
laberatory in the separation and char-
acterizaticn of the lipoprotein fractions
with both the ultracentrifuge and elec-
trophorisis. Dr. Barr held the interest
of all with his presentation of data on
the lipoprotein patterns of men and
women in various age groups and in
various disease states. He empha-
sized that he was only presenting data
and did not present conclusions nor
advance any theories az to the ob-
served changes in lipoprolein patterns
in advancing age or the changes ob-
served during hormone therapy.

A discussion pericd fcllowed the
speakers.

ENDEAVOUR PRIZES

As a contribution to the meeting of
the PBritish Association for the Ad-
vancement of Science to be held in Ox-
ford on 1st-8th September, 1954, Im-
perial Chemical Industries Limited,
publishers of the quarterly scientific
review ENDEAVOUR, have offered the

sum of 100 guineas to be owarded aos
prizes for essays submitted on a scien-
tific subject. As the primary purpose
of these awards is to stimulate younger
scientists to take an interest in the
work of the British Association and to
raise the literary standaord of scientific
writing, the competition is restricted
to those whose twenty-fifth birthday
falls on or after 1st June, 1954,

Five prizes will be awarded — a
first prize of 50 guineas, a second
prize of 25 guineas, a third prizé of 15
guineas — two special prizes of 5
guineas for competitors who have not
pessed their eighteenth birthday on Ist
June, 1954,

The subjects for the essays are as
follows:

1. The upper atmosphere
2, Heat of the earth

3. Coal as a raw material
4, Water supply

5. The span of life

f. Colour photography

The essays, which must be in Eng-
lish and typewritten, should not exceed
4000 words in length, and only one en-
try iz permitted from each competitor.

All entries should be addressed to:
The Assistant Seeretary, British Asso-
ciation for the Advancement of Science,
Burlington flouse, Piccadilly, London,
¥. 1, and the envelope should be clear-
ly marked 'ENDEAVOUR Prize Essay.’
The latest date for receipt of entries is
1st June, 1954. The essays will be
judged by the editors of ENDEAVOUR
in consultation with representatives of
the British Association. The success-
ful competitors will be invited to at-
tend the whele of the Oxford meeting,
at which the prizes will be presented,
and their expenses within the United
Kingdom will be paid. The judges’ de-
cigsion is final, and they reserve the
right to withhold all or any of the
prizes should no entries of sufficient
merit be received.

The essays should be submitted
without signature. The competitor’s
full name and address and date of hirth
should be disclosed in a sealed cover-
ing letter attached to the essay and ad-
dreszed to the Assistant Secretary of
the British Association, who will
acknowledge all entries. The nomes
will not be disclesed to the judges
until after the prize-winning essays
have been selected.
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BOODK REVIEWS

CLINICAL CHEMICAL PATHOLOGY, by
CH. Gray. 138 pages, $3.00, The Wil-
liams and Wilkens Co., Baltimere 2, Md.

Reviewed by Harold D. Appleton, Chem-
istry Uepartment, Metropolitan Hospital,
New York, N.Y.

King's College Hospital Medical School,
London, has recognized the owverlap of
medical physiology, clinical pathology and
clinical chemistry and has advanced the
study into o separmte discipline. Thus, Dr.
C.H. Gray has the unique honor of being
the firet to hold a chair as FProfessor of
Chemiarl Pathology, University of London
and alss to be designoted, Chemical
Fathologist te King's College Hoapltal.

Professor Gray has bosed this small |
text on his lecture series. As he smtesin |
his preface, ''it does not pretend to be |
comprehensive, but presents those fectures 1
of the subject which seem to the author to
be of particular value in assisting the
medicz] student o appreciate some of the
chemical aspects of disease’. The auther
also belleves that others would appreciate
knowing the value and lmitations of the
chemiozl anpalysis they request and ame
called upon to perform.

The book is divided into 12 chaptems:
Renal Function, Acid-Base Balance, Fluld
Ealance-Edema, Fluld Balanes-Salt Defi- |
ciency, and Water Deflclency, Liver Func= |
tion, Laobomrtory Teste in Liver Disease,
Blood Sugmr, Calelfleatlon, Clinical As-
pects of The Digestion and Absomtionof
Fats, The Chemical Pathology of the All-
mentary Tract, Blochemical Tests in En= |
docrine Dizeaze.

Some may wonder how the cbowve aub=
jects can all be covered adequately in
138 pages, unti]l the realization that the
author hes at his disposal excellent com=
mand of language and an ability to present
the subject matter with an economy ofword=
age. This is not intended to be o text for
the speclialists in the wvarous Helds, It
does the job excellently to bring the sub-
ject matter Into clear focus for the medical
=tudent, bboratory worker and the practic- |
ing physician. The katter sometimes belng
at a loss just how to make good use of
madem khbomtory focilities,

Clinica ] Chomists will find the bock ax-
cellent as required reading in the tralning
of aeeiskints in the khbomtory, as many
come to us with enly chemical treining and
very little, if any, background in physicl
ogy. Thiz book iz a worthwhile oddition
to both b bomtory and peraonal backshelves, 1

In judging the results special atten- !
ticn will be paid to the originality of
the approach to the subject, and great
importance will be attached to litesary
style. The competitor's age will alsa |
be taken into account. The essay win- |
ning the first prize will be published in
Advancement of Seience, journal of the
British Association.




HEW APPARATUS

REDESIGNED "'TIME-IT"
ELECTRIC STOPWATCH

. The Precision Scientifle Company has
rTedesigned the '"Time-It"" Electric Slop-
teh to provide even greater accuracy in
atory work where precise, split-
secend timing is a must.
. The new design with itz double-strength
motor glves the extra durability needed to
stand rough treatment ond continuocus
rvice, assuring yeors of reliable, trouble-

. Timing os acecurate as the cycle fre-
* muency of your electrlc current makes this
the ideal timer for rodicactivity counting
systems, as well as for ordinary laboratory
uses,

The "Time=It" iz offered in two models,
one of which reglsters up to 1,000 minutes
in 1100 min. intervals, the other up o
10,000 seconds in 1/10 sec, intervals,
Both models have a clear indlcating coun-
~ ter, with large, legible numbers, Other feo-
tures Include o dust-tight, encmeled alumi-
num housing and location of the re-setting
knob on the left zide, to free the right hand
of the user for writing, A free copy of de-
scriptive "'Bulletin #645'" will be mailed
- on request. Preclsion Sclentific Company,
3737 W. Certland 5t., Chicage 47, lllincls.

“PRECISION'" JUNIOR IONOGRAFPH

Freclsion Sclentific Company now offer
the Junlor lonograph, a low cost research
insrument. lonography is electrophoresis
on wet filter poper and depends upon move-
. ment of charged porticles in on electrical
. figld. The lonograph separates and identi-
| fHes mixtures of bicloglcal materials such
_i‘ a8 amine aclds and proteins, and iz used
| in analyses of pharmoceutical products
and other investigations,
t The Junior lonograph iz a medification
| of the Precision lonogroph announced two
| years age. ‘While not as versatile, the
t Junior locnograph provides an inexpensive

means of performing many investigations.

It occommodates =even filter poper strips
- or a =zingle sheet for two-dimensional
slectro-migrations. The range of potential
Is 150 to 500 volts of requlated current.
The gpparatus consists of a single-walled,
nor~conducting cabinet which holds the
poper skip frene and electrode vessels,

and o separale power supply system con-
talning the voltmeter, ammeter and con-
trols.  Safely swilches prevent =hock
hazord.

The lonograph may be cperated by the
average technician. Micro quantities of
test materials are used — from 10 gomma
to 0.5 mg. Teat resulte moy be oblained
in a few hours, rather than the day or maore
consumed by chemical techniques. The In-
strument is portable, measuring 36" wide,
12'* desp and 7'" high, and may be placed
in an incubator or low temperature chomber.

The Junior lonograph la immediately
avollakle,
#5690, with a reprint "Electroemigration of
Stabilized Electrolytes, '’ will be sent upon
request.  Precision Sclentific Company,
3737 W. Cortland St., Chicage 47, Illinsis.

To answer the demand for cartridge type
demineralizer that will deliver pure de-
mineralized water under pressere so that it
can ke plped to ony desired point em-
ployed in pilot plont operatlions, used aa
fesdwater to other devices, etc,, Bamatead
5ill & Sterilizer Co., snounces lla now
Model BD-2 Preasure Bontom Demineralizer.

The Bamstead Pressure Bontom is a
compast wall mounted Demineral izer thaot
connects directly Into oy water line as
almply o8 a filter. [t iz a nor-regenerative
unit that doss not require acld ond couatic
regenercnt solutions but employs a replace-
able resin cartridge exoctly like the one
provided inBomstegd’s BD-1 Non=-Pressure
Bontom Demineralizers.

The Bomstead Pressure Bantam delivers
demineralized waoter in continwous flow
under pressure fom 5 to 25 gallons per
hour, Mo heat or cooling water s required,
It requires, states the monufocturer, o
operating attention other thon to chonge
cartridge when Purc-Lite goes cut  Full
particulars may be had by writing to Bam-
stead 5tll & Sterilizer Co., 247 Lonea-
ville Terrace, Forest Hills, Boston 31,
Masa.

-3

An illustrated folder, Bulletin:

PUBLISHERS" CORNER

""The  Biochemistty of the HNucleic
Acida'" by J. N. Dovidson is now avail-
able in g second edition. Published by
John Wiley & Sons in February, the book
is one of Methuen;z Monographs on Big-
chemical Subjects,

The new edition, which provides an gut-,
line of the maln featurea of the nuclele
acids and nuclecproteins, incorporates late
discoveries In this ropldly changing field.
Among the chapters containing new mo-
terfal are those on hydrolysis preducta of
the nucleic acids, the structure and proper-
tiea of the polynucleotides, the cell nu-
cleus, ond the biosynthesls of the nucleic
aclds. The auther alss discusses chroma=-
tegraphy applied to the nuclelc acide, nu-
cleases and related enzymes, ultraviclet
absorption, histochemical tests, end chem=
ical methods for nuclele acid estimation.
Other chapters deal with the nuclelc acid
content of Hasues, nucleic ocids in the
cell cytoplasm, metabolism, biclegical ac-
tivity, and the nuclelc acids in micro=-
organisms,

Dr. Dovideon is Gordiner professor of
physlalagical chemisiry in the University
of Glasgow. Alss available in the bio-
chemical series are Albert's *Selective
Toxicity" and Groy's "The Bile Pig-
ments’’, published in this county by Wiley
in 1951 and 1953 respectivaly.

"The Bicchemistry of the MNucleic
Acids' contains 200 poeges and ls priced
at 52.25,

A summary and correlation of the Held,
Minstrumental Andysis® by John H, He=
ley and Stephen E. Wibaerlay was published
in March by John Wiley & Sons.

The authors recognize the fect that the
analytical chemist generally uses commer=
clal instruments for the determination of
various elements or compounds. Therefors,
instead of eressing the poticular aystem
being measured, Horlay and Wibetley em-
phosize the utility of vorious instruments,
and provide a broad picture of the fleld of
commercial Instruments,

A discussion of theory lays the ground-
wark for the book. This 1a followed by an
examnlnation of the compoanents of each In-
strumen i The systematic mTongement
then continues with a consideration of ac-
tual commerclal instruments ond finally,
the guthors cover typical enalytical pro-
cedures and gpplicotions, Completely up
to date, the book includes such new tech-
niques as echelle spectroscopy, ond de-
votes individucl chaplers io flome phetom-
etry and high frequency titration methods,

Dr. Hoarley is with the 1, 5. Atomic
Energy Commission in New York, where
he Is chlef of the onalytical branch of the
Health ond Sofety Division. Dr Wiberley
is asaistont professcr of calytical chene
istry ot Rermseloer Polytechnie Instibute.

A 440-page book, "Instrumental Ancly-
ale'’ is priced at $6.50.



BOX 123

Letters From Members

Dear Sir:

The Februay isswe of *'Clinical
Chemists' carried an article, "'Stable
Somogyl Substrate for the Determing-
tion of Serum Amylase’’, by Ray G.
Wenger, showing that starch solutions
may be preserved by the use of certain
esters of para hydroxybenzolc acid.

It may be of interest to your readers
to know that at Abington Memorial Hos-
pital we have been using 0.5 percent
phenol with success. Solutions have
been set aside and have shown no de-
terioration even at two yedrs.

The use of phenol suggested itself
to us frem an article by J. M. Waldron,
in "Journal of Laboratory and Clinical
Medicine'', 38, 148 (1951), in which
the use of pine oil is recommended
as a preservative for starch suspen-
sions.

Sincerely yours,
Peace Paubionsky
Abington Memorial Hospital

Abington, Pa.

QUID HUNCS

The Willioms and Wilkinz Co., Balti-
more, Md., announces the publication
of a new book '"Water, Electrolyte, and
Acid-Bese Balance', by HARRY F.
WEISBERG, M.D., Clinical Chemist to
the Mount Sinai Hospital, Chicago. Dr.
Weisberg is also the newly elected
president of the Chicage Section of
the AACC.

T T EEEEEREE"

HARRY SOBOTKA, Director of
Chemistry Laboratories, Mount Sinai
Hospital, and Adjunct Professeor, De-
partment of Chemistry, Polytechnic In-
stitute of Brooklyn, addressed the An-
nual Convention of the Empire State
Association of Medical Technologists
on April 24 on "Modern Developments
in Clinical Chemistry®'. Subsequently,
sixty of their members participated in
a tour of the chemistry laoborateries
and animal facilities in the new Atran
Building of the Mount Sinal Hoepital.

UJA CHEMISTS COMMITTEE

CHEMISTS ORGANIZE COMMITTEE
FOR 1954 UNITED JEWISH APPEAL
CAMPAIGN

Dr. Kurt G, Stern, of the Polytechnic
Institute of Brooklyn, chairmon of the
newly formed Chemists' Division of the
United Jewish Appeal of Greater Mew
York, hos announced the formation of a
division committee to guide the pro-
fession’s compaign In behalf of UJA.
[Cr. Abraham Mazur, of the Department
of Chemistry of the City College of
Mew York, haz been named as co-chair-
man. The division secretary will be
Cr. Morris B. Jacobs, of the New York
City department of AlrPelution Contrel,

Included on the division's executive
committee are Norman Apolezweiq; Dr.
Ernest Becker, Folytechnic Institute of
Brooklyn; Miss Rose L. Berman, Ber-
man Clinieal Laboratory; Dr. Paul
Fodor, of the Depdrtment of Bio-Chem-
istry of New York Medical College; Dr.
Roger Gilment; William Gruen, Besber
Co.; Dr. Walter P. Hohenstein, of the
Polytechnic Institute of Brooklyn; Dr.
Theodore Shedlovsky, of the Hocke-

' EEEEEEEEE

HAROLD D, APPLETON hos been
appointed to head the Clinical Chem-
istry Deportment of Metropoliten Hospi-
tal, Welfare Island, N.Y. He was for-
merly associated with the Mew York
University Research Service, Goldwater
Memerial Hospital, Mew York.
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feller Institute for Medica Research;
Dr. Albert E. Sobel, of the Jewish
Hospital of Broaklyn; Dr. Nathan Weines,
Endo Products; and Dr. Norman Weiss
man, Chemist to the Medical Services
of Maimanides Hospital.

The Inauguration Meeting was held
on May 19 at the Hotel Park Sheraton.
Frofessor Raymond Fuoss was the
principal speaker. His topic *'Science
In Isroel" showed how the mrinciples
of modern science applied to the eg-
tablishment of a new country hos
greatly improved the development of all
phoses of economy, as well oz de-
creasing to a large extent the time
element.

The guests of honor at the Dinner-
Meeting were Frof. Benjamin Harrow of
the College of the City of New Yerk.

Dean Roymond E. Kirk of Brooklyn®s
Polytechnic Institute, Prof. Herman E2O
Mark and Prof. Severc Ochea, newly

appointed head of the Department of
Biocnemistry, New York University
school of Medicine.

SITUATION WANTED

Biochemist with Ph.D, and two years
experience in Clinical Biochemistry,
Desires position as Clinical Bio-
chemist, or teaching Biochemistry.
Write Dox 123, New York 21, N.Y.




RECORDING SPECTROPHOTOMETER

Model RS-3
ASSEMBLED

PROCESS & INSTRUMENTS

15 Stone Avenue
Brooklyn 33, M. Y.

Telephene: GLenmore 2-8380




EBON-SCOPE

CAN BE USED FOR THE

1. Detections. of Quinine Compounds in the latest fesis for
Achlorhydria, [Squibb "DIAGNEX*" assay procedure] elim-
inating the necessity for intubation.

2. Examination for the presence of Porphyrins in Crganic and
Clinical chemistry.

1. Detection of Milkstene and impurities in the Dairy and Food
industries.

4. Demonstrations of Fobrics, Dyes and Starches in the Textile
industry.

5. Detection of Thiamine (B-1], Riboflavin (B-2) etc., as used
in chromategraphy and Flvorcchemical research.

4. Examinalion for fluorescent tracer materials in Criminclogy
and Toxicology.

7. Clinical determination of Parphyrin.

8. Has application in Mineralogy and Qil analysis.

2. Can be applied to the activation of an extensive group of

fluorescent materials, including many eorganic materials,
dyes and inks, used in fabric, poper, plastics, lacguers and
paints.

The “Ebon-Scope’’ moosures 10~ wide, #34 " high by E” deep, supplied

complete with & "'Pyrex Brond™ culture febes 18x150 mm ond rock. Operates
on 1107115 volts, 40 cycle A.C.

For All Routine and Research Fluoro-
metric Comparisons and Observations

A compact, portable, versatile “Black-Light" fluerescent viewing
unit. Eliminates the necessity of o dark room. Gives full pra
tection to the viewer from direct or reflected ultraviclet roys
Ideal for the Diagnex* Test for Achloerhydrio. Can be used
a shadow box unit or can be easily disassembled and the lamg
unit utilized alone as a microscope lamp or illuminator. The
handsame grey hamerloid and chreme cose is furnished _o|1'
tilting leg stand.

DETACHABLE LAMP UNIT

The lamp unit can be removed from the viewing chamber
mounted on the filting leg stand for use as o microscope illun
inator or may be used as a hand lamp for fluorescent Iracing.
The lamp unit is supplied with a special & inch, 4 walt, 60 cycl
110120 volt longwave fluorescent ultraviolet tube. This fube
has an energy peack of over 3400 angstrom units with prog
tically* ne radiation shorter than 3000 angsirom units. Th
instant starling “'Black-Light'" fube is made of a special i
transmitting self-filtering Corning glass to give maximum infen:

A special aluminum compound reflector gives maximum |.||

violet reflection. The reflector is constructed so as to shield "_

wser from direct uvitraviclet rays.

1. The Ebon-Scope can be equipped with a shorlwave uliraviolel germice
lube for slerilizing small objects inside the viewing compa n
Eliminzles the necessily of weoring protective equipment.

1. The Eben-Scops con be equipped with an intense type white light

By detoching the wiewing wnil, this light con be wied os on cdjusiobl
light for fuvorescent microscopy. i

» The Ebon-Scope con be equipped with @ daylight flusrescent lube and by

remaoving the yellow filter in the viewnr used for moking coler mabches,

VIEWING CHAMBER

The viewing chamber is lightproef and has a satin black fini
interior. The removable rack helds & “Fyrex Brand™ test
150 = 18 mm and is adjustable through nine positions.
can be slanted to hold Petri dishes. The rack is provided w
special aluminum compound. mirrer with maximum reflecting
properfies that redirects all escaping transmitted light b
through the somple tubes giving in effect double inten
Tubes and rack are placed in the “Ebon-Scope” through
front of the instrument for ease in operations. Tubes, dishes,
flasks or any object less than &” wide by 57 high by 4" desg
can be placed inside the compartment. The form cast viewer
eliminates the necessity of making examinations in a dark ol
even dimly lit reom. The viewing head is equipped with a
movable, complementary, yellow filter to eliminate all visib
light reflections, thus permitling sharp and detailed exnmmuh
and comparisen of the samples’ Auorescent properties.

Cat No. 70985 ... EACH 7450

* Squibk Copyright

[

STANDARD SCIENTIFIC SUPPLY CORP.

34 West 4th Street e New York 12, N. Y.
LABORATORY APPARATUS —— REAGENTS — CHEMICALS

CENTRIFLIGES EALAMCES, WEIGHTS CLINICAL TESTING SUPPLIES
COLORIMETERS FURHACES AND OVENS LABORATORY GLASSWARE
pH METERS RADIATION EQUIPMENT HEATERS AMD HOT PLATES
INCUBATORS SPECTROFPHOTOMETERS MICROSCOPES  ACCESSORIES
PUMPS TESTING APPARATUS THERMOMETERS, THERMOREGULATORS

.+ .. AND EVERY LABORATORY NEED!




