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On various cccasions in the past we
have pointed with pride to the accom-
plishments of the Association. At this
time we refer to a very real advance,
namely, a regular journal to be admin-
isterad by the AACC. The publication,
CLINICAL CHEMISTRY, is to replace
the present CLINICAL CHEMIST and
will be published for us by Faul E.

Hoeber, Inc., Medical Book Department .

of Hoper & Brothers. The first issue
iz to make its appearance in Jonuary-
February, 1955 and for the start it is to
be o bimonthly periodical. A summary
of the terms is included in the Execu-
tive Committee Minutes of April 14,
1954 and may be found elsewhere in
this issue. There will still be three
numbers. of THE CLINICAL CHEMIST
for the remainder of the year and prog-
ress in the preparation of CLINICAL
CHEMISTRY will be detailed as it
develops.

This new publication will be in regu-
lar journal format and all the features
of the present publication will be con-
tinued, A professicnal section, to re-
tain the nome of THE CLINICAL
CHEMIST, will contain local section
news,  Executive Committee proceed-
ings, national meetings, ond other
items of interest, Literature abstrocts
shall be included. The bulk of edi-
torial material will of course consist
of orginal articles pertaining to clin-
ical chemistry, and will be accepted
from members and non-members alike,

Manuscripts for Volume | are now be-
ing reviewed and should be sent to the
address of THE CLINICAL CHEMIST.

Subseriptions to CLINICAL CHEM-
ISTRY have been set at $8.00 per vear.
Members will be obligated to subscribe
at a cost of $3.50 per year, which
amount shall be added to the present
dues beginning with the calendar year
1955. The success of this, your jour-
nal, will of course depend on the co-
operation by the members of the AACC,
The project has been gradually devel-
oped by past administrations, but it is
to the Executive Committee of 1953-54
that we must credit its final culmina-
tion.

There are two immediate ways,
among others, that the membership
could be of assistance in the launching
of this publication. Submit now to
your own joumnal any manuscripts you
may feel are appropriate to CLIMICAL
CHEMISTRY. We might well expect
that the first volume will be critically
examined by the scientific world end
we should certainly put our best foot
forward. Secondly, it is imperative for
us to obtain a reasonable number of
non-member subscriptions between now
and publication time to aveid any de-
lay. Ewery member is strongly urged
to encourage prepublication subscrip-
tions from his laboratory or library. We
must bear In mind that copies of the
members of reduced price are for per-
scnal use.

The need for such a periodical is ob-
vious. With the publication of CLIN-
ICAL CHEMISTRY we may well feel
that our specialty has come of age.

SIXTH ANMUAL MEETING
September 13 - 16

The sixth annual meeting of the
AACC will be held in Mew York City in
conjunction with the 126th national
meeting of the American Chemical Soci-
ety. The sclentific program for clin-
ical chemisiry will be announced in the
August 9th issue of Chemical and En-
gineering Mews. It will contain, among
other features, a symposium on Lipid
Metaboelism which has been armanged by
Dr. Arthur Knudson in cooperation with
the Divisien of Biclogical Chemistry of
the ACS., There will alse be the an-
nual dinner at which the Emst Bischoff
Award will ke presented, as well as
the membership meeting,
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FREEMAN ELECTED PRESIDENT

Lt, Col. Monroe E. Freemen, Assis-
tant Chief of the Medical Service Corps
of the Department of the Ammy, has
been elected President of the Assecia-
tion for 1954-55. Colonel Freeman has
served as Vice-President of the AACC |
for the past year and iz also tha |
United States representative to the In- |
ternational Federation of Clinical |
Chemists. The other elected officers |
are Vice-President, Otto Schales of
the Ochsner Clinic, New Crleans: Ne
tional Secretary, Max M. Friedman of |
Lebanon Hespital, New York; Mational
Treasurer, Louis B, Dotti of St. Luke's
Hospital, New York.

The Executive Committee will con-
sist of Hugh J. McDonald of Loyola
University, Chicago; Robert M. Hill of
University of Colorodo, Denver; Mer-
schelle H. Power of Mayo Clinic,
Rochester; Miriam Reiner of D.C.Hos-
pital, Washington, D.C.; and Albert B,
Sample of Bryn Mawr Hospital, Bryn
Mawr, Pa.

The Nominating Commilttee elected
for 1954 consists of John G. Reinheld,
chairman;  Harry Sobotka, Joseph I
Houth, Warren M. Sperry, Samuel Natal-
son, - Oliver H. Gaoebler, and Joseph
Benotti.

PROGRAM FOR SIXTH
ANNUAL MEETING
Activities of the AACC have been
scheduled for Thursday and Friday,
Sept. 16 and 17 of the week long mest-
ing of the ACS in Mew York City.
Thursday will fecturs ¢ symposium on
LIPIDS, sponsored jointly with the Di-
vision of Biochemistry and Friday will
be devoted to scientific papers on |
Clinical Chemistry. The Annual Meet-
ing will take place Thursday afterncon
following the symposium. The Annual
Dinner will take place Thursday eve-
ning. The full program will be pub-
lished in the August issue of The
Clinieal Chemist and the August 9th
issue of Chemical and- Engineering

MNews.

CLINICAL CHEMISTRY

With the announcement that the AACC
will sponsor a new journal “"Clinical
Chemistry'' to begin publication Janu-

ary 1954, papers on original research
{Continued on Page 41)



EXECUTIVE COMMITTEE MINUTES
April 14, 1954

The Notlonol Executive Committes met
at the Hotel Jeiferson in Atlantic City oo
Wadnosday, Apcil 14, 1954 at 9:00 PM.
Those present included Hugh J. McDonald,
President; Mox M. Friedmon, MNotlosal
Secretary; Louls B, Dotti, National Treas-
user; Robert M. Hill, Arthur Knudson, Ce-
cella Flsgel, Joseph L. Fouth, Albert E,
Bobel, Harold D, Appleten (by invitatlen),
Mamschelle H. Power (by invitation],
Miriam Relner (by invitatlon), Otto Schales
{by invitation), Harry Sohotka (by invita-
Honl, Ellenmos Viergiver (by invitation).

The main part of the svening was de
vobed to the discussion of a joumnal for the
Asgodation. Mr., Paul B. Hoeber of the
Medical Book Deportment of Harper &
Brothers was present for these discus-
sicns. It wos moved, seconded, and op-
proved umanimously that the Amerlcan As-
sociation of Clinical Chemiste shall enter
into a contract with Paul B, Hoeber, Inc,
for a journal with the following conditions:

l. The publisher shall undertake the fi-
nancial risks pertaining to this jour-
nal, with a five year contract.

2. The publisher shall undertake full re-
sponsibility for printing, distribution,
and advertising.

3. The Asmociation shall maintain come
plete control of editoral and advertis-
ing policy.

4, There shall be o minimum of 430
pages of editordal text per year, is-
susd bimonthly, and exponded as ma-
terial and advertising petmits.

5, The subscription shall be $8.00 per
year and each membersahall be obliged
to subscribe at o considerably re-
duced rate.

B, When the circulation reaches 1| 500 {in-
cluding member subscription) the As-
sociation shall receive a royalty on
the poid subscriptions (not including
member subscriptions) and from adver-
ti=ing.

7: The name of the journal shall be
CLIMNICAL CHEMISTRY, OFFICIAL
PUBLICATION OF THE AMERICAN
ASBOCIATION OF CLINICAL CHEM-
IETE, INC. with a professiongl sec—
tion to be called THE CLINICAL
CHEMIST to carry on newsletler mo-
terial,

It wos moved, seconded, and approved
that all appointments to CLINICAL CHEM-
IBTRY shall be mode by the Executive
Committes,

It was moved, seconded and approved
that there be appointed a Board of Editers
to consiat of eight individuals, including a
chalrman, ond each individual i= to serve
for o term of four years. Mo member of the
aditorial beard may immedictely succeed
himself, but could be reappointed for

{Continued on Poge 49)
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THE DETERMIMATION OF ERY THROCY TE SEDIMENTATION RATE WITH BLOOD
SPECIMENS COLLECTED FOR PROTHROMEIN TIME ESTIMATIONS

by

Murray Weiner and George Simson

From the Third {New York University) Medical, Clinical and Research Services,
Goldwater Memorial Hospital, New York, N. Y.

Serial estimations of the erythrocyte
sedimentation rate are commonly employed
as an index of progress in pationts under
treatrment for acute myocardial infarctiom.
It has been adequately demecnstrated that
changes in prothrombin activity induced by
Dicumarcl therapy do not influsnce the
sedimentation rate (1}, Since patients with
coronary occlusion are requently treated
with the coumarin anticoagulonts, repeated
estimations of both sedimentation rate and
prothrombin activity are often necessary.

In present practice each of these two
tests requires blood collected in a differ-
ent form of onticoagulomt, l.e., o measured
omount of dry oxalate for sedimentotion
rate by the Wintrebe technique, and of 0.1
Molar oxalate solution for prothrombin esti=-
matien by the one stage methed. This note
describes o comporison of sedimentation
rate with the above two types of blood
specimens in the standard Wintrobe tube.

METHOD

Five ml. aliquots of wenous bload were
added to dry bottles contalning 8.0 mg.
ammonlum cxalote aond 4.0 mg. potassiom
oxalate as per the methed of Wintrobe (2,
and 4.5 ml. aliquots of blocd were added to
0.5 ml. ‘0.1 Malar Ma cxalate solutlon as
per the prothrombin Hme method of Quick (3).
Proper aliquots of each of these specimens
ware entered into stonderd Wintrobe tubes
and the erythrocytes sedimentation was read
after The hematecrit of each
spacimen was then determined.

one  hour.

RESULTS

Figure | demonstrates the relationship of
the sedimentation rate as determined by the
two typee of blood saomples in 22 subjects
with a rate in excess of 20 mm/hr. It is
clear that the sedimentation rate is slightly
slower in the ""prothroambin’’ specimen di-
luted by cxalate solution. The true hemato-
crits in this group ranged frem 18to 48. The
"hematocrita'! aos mecsured by the ''Pro-
thrombin" specimens In every instance
could ba converted to the true hematoorit
by the formulo: True hematoerit = 109 x
Morothrombin!' hematecrit. The sedimenta-
tien rate could thus be corrected for hemato-
erit in the usual way.

In addition to the above specimens,blocd
from 3 polycythemic subjects with hemato-
crits over 51 wera studied. Unlike the
others, these 3 consistently showed a
faster sedimentation rate in the "prothrom-
bin'’ samples than in the standard.
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DISCUSSION

Erythrocyte sedimentation is known to
oocur in 3 phases: (1) an initlal phase dur-
ing which the cells have not yetformed into
oggregates. During this pericd the red cell
presents the largeat surioce wvolume per
unit mass, resulting In a very slow rate of
sedimentation; (2) a phase of constant re-
latively rapid rate of sedimentation, which
is largely a function of the degree of cell
aggregation, thiz in turn belng a functien of
the naoture and concentration of plasma pro-
teins; (3} a final slowed rate dus to the
packing of cells a5 settling approaches the
heamatocrit.

The slower rate found for blood taken
into cxalate aclution is consistent with the
fact that all plasma components, including
the proteins which ore reasponsible for ag=-
gregale formation, are diluted by about 15
to 20%. A significant degree of packing of
red cells within one howr in rarely encount-
ered except with polycythemic blood, in
which cose the specimens diluted with
cxalate solution may have o more rapid rate
of sedimentation.
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COMNCLUSIONS

1. Erythrocyte sedimentation rate as de
termined with "‘prothrombin'® type oxaloted
plasma differs very little from that obtained
with the standard Wintrabe technlgue using
dry oxalate. In subjects with normal or low
heamatocrit, the sedimentation rate of the
‘‘mrothrombin’’ blood specimen is somewhar
slower then by the standerd Wintrobamethod,
Thie situation isreversedwlth polycythemic
bload,

2. For practical purposes, sedimentation
rate con be estimated and followed with
Yprothrombin’’ blood specimens.
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PREPARATION OF A STABLE SOLUTION OF POOLED HUMAMN S ERUM

John R. Maher, 1st Lt., MSC

The Chemistry Branch, Sixth Army Area Medical Laboratory

Modem clinical blochemisiry has pro=
duced o wealth of methods so that for any
one clinically significont chemical entity
in a body fluld there exists a number of
pessible moceduwes for its quantitafive
determination. This hos produced con-
siderable confusion both for the physician
who must interpret the resulta and for the
clinical biochemist who must select the
procedures. Meany groups of clinical scien-
Hate, recognizing this preblem, have in-
sHtuted vorous forms of svaluation sur-
veays in order o obtain some estimate of
the relative merit of vorlous procedures as
wall o= to galn some insight inte the pro-
liciency of member lakboratories. The
literature reflects cument interest in this
problem (1-10). It is the hope of the aquthor
that this current wave of intersst in the
problem will ultimately result in sultable
siondardizotion of procedures in clinieal
bischemistry enclogous to the standardizo-
tion presently avallable in ggricultural
chemistry and in industry.

The prime requisite for on intelligent
evaluation survey is suitable medium for
preparaticn of survey specimens. Such a
specimen should approximale the composi-
ton of the material the analyst encounters
in routine work, it should be stable on
storoge ond finglly, it should be readily
available ond ressonably easy to prepore.
Since a large majority of deteminations in
clinical blochemistry ore routinely pes-
fermed on bload serum or plasma and since
this materlal meets the requirements listed
above, attempts were made over a perlodof
two and a hall years in this laboratory, to
utilize pooled human serum for prepoation
of avaluation survey epecimens in clinieal
blochemietry. The purposa of thiz paper is
to describe the method used here In the
preparation of such a somple.

This laboraiory conducts clinical bio-
chemistry evaluation surveys among 25 to
35 Ammy ond Adr Force lakboratores in the
Sixth Amy Area at quarterly intervals.
Nine larger laloratories poaorticipate os
confrols. Pror to 1952 synthetic sclutons
containing most of the chemicals found in
remonably large concentration In seram
(with the exception of moteins and lipo—
proteins) were employed in this work, This
material wom conslidered ifnodequate for
three recsons: (1) Since it contained no
protein it falled fo evaluate the proficlency
in preparation of a protein-free filtrate, so
often an integral part of determinations in
clinical biochemistry. (2) It falled io pro-
vide the mems for evaluating proficiency
in the determination of protelns and fata.
{3) Finally, it fdled to provide the buffer
capacity of humen plasma or serum. At-
tempta tc overcome these objectlonable
features by odding bovine or egg albumin

Fort Baker, California

and using a phospheate buffer system met
with failure. Next the use of commercially
available preporations of lyophylized
human blood plasma was gttempted. When
thizs material was reconstituted by odding
sterile, distilled water, o mutky, rather
unhomo genous mixbure resulted which wos
quite unsultable for cur purposes, The
manufocturer  (Cutter Laboratories) ine
formed us that this turbidity wos due to the
instability of certaln lipoproteln complexes
when reconstituted. Finally we resorted
to the use of pooled, human serum which
has produced a suitable medium for prepo-
ration of survey specimens.

The greatest problem encountered in the
preparation of this maoterlal wos steriliza-

gmuped Into four assembliss prior to
sterilization (see flgure 2). The Seltz
filter with pod inserted is fitted with a
length of qumerubber tubing the other end
of which is fitted with a spinal needle, Ta
protect the needle it is convenlent to in=
sert it through o rubber stopper ints o
amall, glass test tube, The 1 liter bottle
and the small vicla are chemically cleaned
and dried. To the bottles are cdded very
small amounts of distilled water, just
encugh to insure saturation of the interlor
with water vapor during sterilization (about
6 or 7 drope In the case of the 1 liter bot-
tle and about ! drop in the case of the
viala) The mouths ore closed with very
snug-fitting, vacuum-type, rubber stoppers.

Figure |

The apparatus required consists of o vacuum pump, a ring stand with three clamps, a I
liter “Vacoliter'* bottle and 5, 10 and 15 ml. serum vials with snug-fitting, vacuum-type,
rubber stoppers, a disposable, polyethylene, IV tube, & cotton filter, I spinal needle, 3
hypodermic needles, and 2 to 3 feet of gum rubber tubing.

tlen. We purposely avoided the oddition
of any bocterostatic agents since this
might Interfere with the determinations to
be evaluated.

The gpparatus employed ia [llustratedin
figure | and conmists of a Seltz filter, a 1
liter bottle with vacuumetype rubber atop-
per (the ""Vacoliter’' bottle proved quite
satisfactory for this purpose), 5, 10 or 15
ml serum vials with veocuum-type rubber
stoppers, thick-walled, gum rubber tubing
for air and vocuum line, one large spinal
needle and three shorthypodermic needles,
a ring stond with three clomps, a screw—
type pinch clamp to contrel vacuum, a
vacuum pump and a disposable, polyethyl-
ane, intre-venous tube. Thia apparatus is
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Vacuum is applied through a small hypo-
dermic needle for about 1 hour in the case
of the 1 liter bottle and for about 1 minute
in the cose of the amall vials (equivalent
to approximately 1 mm Hgl Thia insures
a tight seal around the mouth ond prevides
for rapld transfer of the serum fom the
large bottle to the small vials laoter in the
procadura.  The vacuum line which dlso
serves a3 oir entry during transfer of the
sarum from the | liter bottle to the small
vials, consalsts of a length of qum-rubber
tubing, long enough o recch from the
mouth of the 1 liter bottle to about an inch
or more above the baae of the bottle when
it is inverted, One end of this tube is
fitted with a cotton [ilter (the Baxter Co.



A STABLE SOLUTION OF POOLED HUMAN SERUM

Figure 11

Prior to sterilization in the outoclave the apparatus is assembled as shown: The
serum vials and “Vacoliter” bottle are evacuated and contain a very small amount of
water, The air-vacuum line assembly consists of 1 foot of gum rubber tubing with a hy-
poedermic needle and cotton filter attached to either end. The filter assembly consists of
1 foot of gum rubber tbing with a spinal needle attached to one end with a Selez filter
with rubber stopper on its delivery stem attached to the other, The delivery assembly
consists simply of a polyethylene tube with needle adopters on either end and two hypo-
dermic needles shoun inside test tubes plugged with cotton.

Figura 111

Showing the assembly during filtration. Note the screw-type pinch clamp on the
vacuum [ine permitting control of the rote of filtration and of “frothing"".
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“"Filterdrip’ tube serves this purpose
nicely) while the other is fitted with a
short, large dameter, hypodemic nesdle,
The delivery assembly ie simply a dispos-
able, polyethylene tube, with hord plostic
adapters on either end for insertion of hy-
pedermic needles. This assembly is com-
mercially ovalable and comes dlready
sterilized. If unavallakble, a sukstitite
can be recdily mode up using small diom-
eter, gum-nibber tublng and 1 ml =yringes
cut off about 1 inch from the tip io serve
as odapters for the hypodemic needles
The fsur mssemblies described above are
transferred o on autoclave and sterilized
at 15 lb/sq. in. for at least 30 minutes.

The serum used in thizs work ie chtained
from a syphilis semlogy laboratory. Only
sera negaollve to the stendard test for
eyphillis are used in the pool. If the serum
poel locks rather turbid a preliminary cen-
trifugation and/or filtration though gless
wool iz indicated.

Mext the sterlle apporatus illustrated in
figure 3 ig arsembled. The vacuum line
assembly is pinched off near the filter and
with a screw-type pinch clanp ond the
open end of the filter is connected to the
vacuum pump. The needle on the other
end of the vacuum line iz ropldly removed
from itz test tube cover and aseptically
ineerted through the mbber stopper in the
mouth of the 1 liter bottle which is first
swabbed with 70% ethanol. Vocuum is ap-
plied and the screw-type pinch clamp on
the vecuum line is opened. The Seitz fil-
ter Iz mounted cn the ring stond as illue=
trated in figure 3 and filled with semum,
The stopper of the 1 liter bottle iz aogain
swabbad with 70% ethonol ond the spinal
needle rapidly ond agseptically inserted. A
spinal needle is used here in order that
the serum leaving the end of the neadle is
as for removed from the vocuum outlet as
possible to prevent aweeping the semum
Into the vasuum line, The wvasuum can
now be odjusted to control frathing of the
sarum Inslide the | literbottle, [t is neces-
sary to watch this frothing continually
during the course of the filtratlon. If the
rate of fltration becomes too slow a fresh,
sterile, Seitz filter con be substituted.
This is done by opplylng a pinch clamp fo
the rubber tube about 2 inches below the
delivery Hpof the Seitz filter. A sclssors
iz then flomed cver a Bunsen bumer and
umed to cut the rubber tube, which is first
cleansed with ethancl, as close io the de=
livery tip of the Seitz a5 possible, The
tip of the fresh, sterile, Seitz filter ia then
fNamed, rapldly inserted into the open end
of the cut rubber tube, mounted in place of
the used flter on the ring stand and fElled
with serum. The pinch clanp on the mb-
ber tube iz then relemsed.

When the amount of serum desired has
been filtered, addition of on aquecus solu-
tion of clinically significant chemicals
may be made through the filter. Of courae
this dilutes the serum proteins == well,
making the total protein lower, while still
maintaning the same A/G ratio.



When the flltration is completed the
pinch clanp on the vacuum line is closed
and the spinal needle removed from the 1
Liter bottle which Is temsferred e a37°C
incubator for a three to five day perdod
Tha sterility Is checked by culturing a
small aligquet. IF this culture is negative
at the end of a three day Incubation pericd
the serum pool iz conaldered aterile ond
tranafer to the vials Is bequn.

Te affect this Tansfer the assembly -
lustrated In figure 4 is set up, With the 1
liter bottle in an upricht positlon the pinch
clamp on the vacuum line is slowly opened
to allow the air to enter the bottle slowly
without passing through the semum. Next
the stopper onthe 1 liter bottle is swabbed
with 70% ethanol and one end of the poly-
sthylena tubs is aseptically fitted with a
stedle, hypodemmic hneedle which i=
rapidly Inserted through the rubber atop-
per. The next step iz best performed by
two people. One handles the | lter btile
and polyethylene delivery tubs which he
keeps pinched closed while carefully in-
warting the bottle and securng it to the
ring stand o= illustrated in figure 4. The
other hondles the oir entry tube with the
colton flter attoched which he keeps ol
ways chove the level of the serum in the 1
liter Eottle to prevent the serum ffom con-
tocting the cotton. When the 1 liter bottle
iz inverted ond secured to the ring stand
the second cperator fastens the {ilter to
the ring stond o illuatrated in figure 4.
A sterlle, hypodemmic needle is aseptically
fitted to the delivery end of the polysathyl-
ene tube. The mbber stoppers on the
vigls ore swabbed with T0% ethonol just

e

i
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The apparatus during the process of
transfer of the serum from the “Vacoliter'”
bottle to the serum vials. The contents of
the “Vocoliter' boutle should be swirled
pocasionally during thiz transfer to insure
homogeneity.

befcre Inserting this needle. Trenafer is
rapldly effected due to the wocuum in the
small vials which, if adequate, should ef-
fect trensfer of 5 ml in about 15 seconds.
When filled the vials ore transferred fo
a 37° € incubator for o pered of 3 to &
days after which 3 or 4 are selected o
random, and an alqust oseptcally re
moved ond cultured. If the culture is nega-
tive after 3 or 4 days incubation the serum
in the vigls is considered sterile ond dis-
tribution to the laboratories is bagqun.

This serum mokes on excellent stondard
protein solution os well ond is used rou-
tinely o= such In this Army Area In the
!"Bjuret ' method for serum protein analy sis.

Table [ demonatrates the chemical sta-
bility of o poel of humon serum prepared ot
thiz labaratory a= described abowve. [t Is
cur opinion thot the discrepancy noted in
the case of non-protein nitmogen does not
reflect scmple instability but Is referrable
rather to the Inherent difficulty of this pro-
cedure. This serum wae stored in the re-
frigerator between the analyszes reported.
There is some queston as to the cdvisc-
bility of refrigerating this material as this
may somelimes produce a very amall
amount of fine sediment in the bottom of
the contalner, which may represent materlal
whose solubllity constent In serum has
been exceeded due to the differenticl be-
tween room femperature and that of the re-
frigerator (obout 20 to 25° C in this case).
This matter is being Investigated ot

present.
TABLE |

DETER- REULTS
MINATION | 28 Aug 53 3 Nov 53
TOTAL

PROTEIN |5.1gm/100 ml | 5.2 gm/100 ml
ALBUMIN | 2.9 gm/100 mI | 3.1 gm/ 100 ml
A/G 1.3 15

N.P.N. 23.0 mg/100 i | 30.3 mg// 100 mi
UREA H. 12,5 mg 100 ml | 13,0 mg/ 100 el
SUGAR® 147 mg// 100 ml 155 mg/ 100 ml

* Total Reducing Substances.

SUMMARY

A method for preparing a stable, pooled
humean serum sample is described. Deata
are presented to demonstrate the chemical
stabllity of a semm pool so prepared.
This materda is quite sultable for evalua-
tion surreys in clinical blochemistry or as
a stendard protein sclution ond hos been
routinely employed as such in this lakoro-
tory over a two year perlod.

The author gratefully acknowledges the
technical assistance povided by Miss
Mirlan EBeneditz and Mr Richard Mosnair,
bath of the ldboratery.

-41-

REFERENCES

1. Archibald, R. M.: Criterla of analyt-
ical methods for clinical chemistry.
Anal. Chem., 22:639-642, 1950,

2. Belk, W, P., ond Sundemman, F. W.: A
survey of the ocouracy of chemical
analyses In clinical lakeratories. Am.
J. Clin. Path., I7:853-861, 1947

i Dalldorf, Gi: The approval of medical
laboratod es, Pub. Hedlth Labk.,
6:129-130, 1948

4. Gaub, W. H.: Colorade’s Laboratory
approval programe Rocky Mountain
Med, J., 43:554-558, 1946,

5. Levey, 5., and Jennings, E. R.: The
use of control charta in the clinical
laberetery.  Am. J. Clin, Fath,
20:1058- 1066, 1950

B Merrdll, M. H.: Eight yeos experience
in the licensing of clinicad laboratory
techniclans, Am. J. Pub. Health,
36:1135-1142, 1946.

7 Mer#ll, M.H.: The licensing of madi-
cal technolegists. Pub, Health Lak,
6:125-128, 1948,

8. Shuey, H. E., and Cebel, J.: Stand-
arde ofperformancs in clinical labora-
tory dlagnosis. Ball. 11 5. Amy Med.
Dept,, 9:799-815, 1949,

9. Snavely, J. Gi, and Golden, W. R. C.:
A survey of the accuracy of certain
chemical determinations. Connecteut
Med, J., 13:190-194, 1949,

10. Wemimont, G.: Design ond interpreto-
tien of interlaboratory studies of test
metheds., Anal, Chem., 23:1572 1576,
1851

CLINICAL CHEMISTRY
(Continued from Page 3f)

in elinical chemistry and related sub-
jects are invited to be submitted for
consideration by the new Editorial
Board. The new publication will use
the some address as The Clinical
Chemist.

Box 123

Lenox Hill Staticn

New York 21, N.Y.

Papers should be submitted in dupli-
cate, original and one carbon, and
should be typed to conform with the
same specifications as used by the
Journal of Biclogical Chemistry,

PATRONIZE

OUR

ADYERTISERS!




POLAROGRAPHY AND ITS APPLICATIONS TO CLINICAL PROBLEMS'

The polarcgraph has been advanboge-
cusly used for the Investigaotlon of sub=
stanceas of blological interest at the re-
search level. Unfortunately, there hove
been surprieingly few applications to
routine clinical problems. Thie iz due
partly to the foct that o gap exists be-
the research wark with relatively
pure compounds in known sclutions and
everyday problems invelving extremaly
complex solutions with which the clinical
chemist has to work. Perhaps equally im=
portant is the foct that the polaragraphics
method has been develaped rather recently
and i not familiar te many practicing
chemisis., This paper I8 an attempt to
present the principles Inveolved, a descrip=
tion of the apparatua required, aond a brief
aurvey of some of the applications of
The writer believes that
many clinical problems could be =aclved
successiully by means of the polaregraph
with relotively little investment by the
practicing chemist.

twean

present interest,

Historical Development and Scope

In the early 1920'=, Heyroveky noted
anomolies in the alectrocapillary curves
for dropping mercury electrodes in sclu-
tiona containing reducible substances.
Further investigation of this phenomenon
led to the development of the polarc-
graphic method. Most of the theory, ap=-
paratuz, and methodology are due to Hey-
rovsky and his co-workers at Charles Uni-
veraity in Prague. Shortly before World
War I, investigators in this country be-
came Interested, largely through the leader-
ship of Kolthoif and Lingane. Thelr mono-
graph (l4) is essentin]l reading far any
serlous user of the methed, although less
rigorous and less complete discussions
are available as well {15, 23). Interest In
this method continues to lncrecse, for ox-
ample, in the fisld of organic polarography
alone, papers are now appearing at a rate
of aver four hundred per year (22).

In conventional polarography, cument
voltage curvea are cbtained for the elec-
trolysis of dilute solutions of electrore-
dusible or oxidizable subsionces between
an eosily polarized micto-slectrede and o
large ama referance elecirode of constant
E.M.F. These curves, called "polaro-
qams,”” can be interpreted to yield both
the nature and concentration of the elec-
tro=active specles. Complete polarogroms
can be recorded in ten minutes, but in
many caoses only a portion of the curve ia
required. The method = applicabls te

cencentrations in the range 107% 1 1072

by

Robert L. Pecsck, Department of Chemistry

University of Califomia, Les Angeles

Figure |

Schematic Diagram of Polarographic Apparatus. A is an electrolysis vessel econtain-
ing unknown solution. B is the dropping mercury electrode. C is a mercury pool reference
electrode. G is the eurrent measuring dewice. E.MM.F. is supplied by batteries and ad-

justed with the calibrated slide-wire.

molar., Samplea as small ag 1 ml. can be
easily handled, with a practical limit of
about 0.0 ml. Since the amount of elec-
trolysis required is negligible, the sample
iz not destroyed and con be recoversd if
desirable. Accuracies of 1-5% are gener-
ally obtainable provided the curve ls well-
defined.

Apparatug

The cpparatus required is simple {and
inexpensive fornon-recording instruments ).
The working electrede iz a fine thread of
mercury emerging in droplets from a 0.03
mm. [D. capillary. This is oppesed by o
reference electrode of relatively lange
area, wsually the saturated colomel elec-
trede. The electrical cireuit consiste of a
scurce of constant E.M.F., o slide-wire
far a voltage divider, and a current mea-

1. Presented before the Southern California Section of the American Association of
Clinical Chemizts, Veterans Administration Center, Los Angeles, California on

January 5, 1954,
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suring galvanometer sensitive to 0.01 mi-
croampera. Auxiliory equipment can be
added for standardizing and regulating the
sansitivity and fer the convenlence of the
opena tars A number of iInstruments aome
now commerciclly avallable (14).

P olaregraphic Principles

In crder to simplify the interpretation of
the data, we shall arbitrarily divide a
polarogam  inte three distinct regions.
The inltial portion, called the "‘residual
current,’’ representz a slight increase in
current with increasing potential, ond is
cauaed by reducible Impuritiea in the aalu-
tion and the mecessity of charging each
successive drop of mercury. All absarved
currents must be corrected by subtraction
of this current at the proper potential. The
second portion of the curve exhibiis a sud-
den increase in cument. This is the
"'polaragraphic wave,' and in this region
the current is determined by the ameount of
reduction orf cxidation necessary to satisfy



the Mernst Egquation invelving the E.M.F.
and the cencentratione existing ot the
glectrode surface. The third reglon re-
sembles a plateau and is called the *‘limit-
ing’* or **diffusion’’ current. In this
regicn the EMF. 8 8o large that the re-
acting sapaciea cannot move from the bedy
of the sclution to the micro-electrode at a
rate sufficlent to satisfy the Nermnst Equa-
tHon., The current is therefare determined
by the rate of diffusion provided that a
large excess of an inert electrolyle is
present to nullify the electrical attraction
or repulsisn. © For the dropping mercury
slectrede, the rate of diffusion iz propar-
tional lo the concentration gradient in the
diffusion layer, and the latter is directly
proportional to the concentration in the
body of the scluticn.

Thus, it is seen that qualitative polar-
ography s baosed on the potentlal at which
a wave occurs (more precisely, the *'half-
wave palential™), and gquantitotive polar-
oqgraphy (8 based on the helght of the
wave, For practical purposes, the Ilkovic
Equation, which ralates the diffusion cur-
rent to a number of variables, can be sim-
plified to i = kC, where the constant, k,
depands on the nature of the substance,
the supporting electrolyte, the copilllary
charocterislics, and the temperoture,

Inarganie Pelaregraphy

There are numercous applications to
metal analysis. The transition metals, in
particular, yield wall developed waves. In
many cases, several metals can be deter-
mined from a single polarogram. I the
half~wave potenticls are separated by 0.2
valt or mare, sach wave is added to those
which precede i1t. When interference iz en-
countered, it is frequently possible to add
a complex farming reagent, which effec-
tively =sepamies the waves. Organic
chelating agents are becoming increasing-
ly important for this purpose (18], Useful
half~wave potential data are accumulating
at a rapid rate. (3, 10).

Feor special cases, modified polarographs
can be constructed to simplify the pro-
cedure to a ''push-button’ technique. For
example, the ""TELometer’" is a direct
reading poloregraph for tetraethyl lead in
gasoline (17} In principle it compares
the diffusion cument for lead to that of a
known amount of ﬂnll;nun]r incarporated
into the solution.

The determination of small amounts of
metals in biological materials and arganic
prepanations s within the scope of polar-
ogaphy. Procedurea for the determination
of arsenic (1) and the estimation of lead In
urine of blacd (21) have been described,

Organie Polarography

The scope of organic polarcgraphy is by
no means limited to lonizable substaonces.
RAecall that the electrical force of attrae-
Hen due te the charge on the elecirade
has been minimized by the presence of the
supporting electralyte. Therefore, eaven
uncharged substaoncea can be polar-
ographed provided they can be dissclved

(Iq-1/=(0x)
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Figure Il

Typical Polarogram for a Reducible Substance. | is the current at any point on the
curve. Id is current for points on the platean, corrected for residual current.

in a solutlon with an electrolyte. Newer-
theless, the Investigation of orgonic com=
pounds has not been as fruitiul for a nume-
ber of reasons: (1)} Many polarographic
waves are irreversible and 11l defined,
possibly because of the more complex na-
ture of the electrode reactions which may
involve several intermediatc species. (2)
Buffers are required to maintain a constant
pH at the electrode swiace because hy—
drogen ion 18 uwsually invelved in the elec-
trede reaction.  [3) Many organic com-
pounda are not sufliciently soluble in
water and reguire mixed or completely non-
agquecus sclvents. (4) Oxygen ia difficult
ta remave from erganic solv enls,

Tha types of functional groups and com-
pourdds which have yielded satisfoctory
polarographic waves are as follows: (1)
ethylanie double bonds when conjugated
with another double bond, phenyl group, or
any unsaturated group (this includes most
of the stilbenes), (2)carbonyl groups in al-
dehydes, ketones, or quinones, (3) nitro,
nitrose, and ozo compounds, (4) quaternary
ammonium groups, (5) halogen compounds,
(&) disulildes and peroxides, (7) hydro-
quinones, [(B) thicls, and (9) any sub-
stances which by formming insoluble o
slightly dissoclated mercury compounds
pounda will yield ancdic mercury waves,
Some of the solvents which have proved
usaiul are: (1) glacial acetic ocid, (2}
athanol, (3) glycercl, (4) glycols, (5) 50%
benzene-50% methanol, (6] dioxane, ond
[7) formamide.

Biclogical Applications

Many organic compounds of blolegical
interest have been investigated. Fer ex-
ample, a large group of sterclds yvield use-
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ful wavea. The 17-ketosteralds must be
first converted to Girard derivatives which
are more easily reduced to hydrazines (24).
The derivatives give waves al about =1.4
to =1.5 V. vs. the saturated calomel elec-
trode (5.C.E.) in aquecus ammonia buffers.
Apparently traces of urinary extracts
stabilize the hormones and sharpen the
waves. Frocedures for the determination
of these hormones in urine have been de-
scribed (2). The 3-ketcstercids can be do=
termined in o similor fashion (19). The 3-
keto-d-unsaturated stercids are reducible
directly with half~wave potentlals ot =1.8
to =1.8 V., ps. the S.C.E, in a solvent of
90% ethanol contoining 0.1 AN lithium
chloride (11). The latter group includes
such hofmones as testosterone, progres-
terone, cortisonse, corticoaterone,
Girard derivativez of these are reduced at
half-wave polentials of -1.2 V. wvs. the
5.C.E., and therefore they can be dater-
mimed in the presences of | T-ketoatercidsa.

Sulfhydryl compounds, such as proteins,
give waves due to the evelution of hydro-
gen eatalyzed by the proteln at the elec-
trede surface (7). The height of these so=
called "catalytic” waves depends not
only on the concentration of the protein,
but alse on the pH, the kind and concen-
tration of the buffer. The sulfhydryl group
ie reduced to a sulfide jion and a hydrogen
atom. The sulfide lon then combines with
hydrogen fon from the buffer and is re-
duced again.

and

Proteins also yield catalylic waves in
the presence of amall omounts of cobalt
(4-6); Minute traces can be determined
because the waves are aboutl [ive hundred
times the normal height. Apparently the



reactions involve an intermediate cobalt
complex ion.

A considerable effort has been made to
utilize the polarcgraph as a tool in the
diagnosie of concer. (8, 14, 20). It has
bean shown that eatalytiec waves in an am=
moniacal cobalt solution are smaller for
carcinoma serum thon for normal serum,
The effect is more pronounced with serum
that has been denctured by heat or alkali,
The opposite affect has been observed
with serum that hos been deprotelnated
with sulfosalicylic acid (16). In general,
the wave height increcses with the devel-
opmant of the molignant disease, While
polorographie data have been useful for
follow ing the advance or cure of Individual
cases, it should be stated that a positive
test Is not always oblained for known
coses, nor Is a positve test always spe-
cific, Mewvertheless, soma comelations
have been drown and the reader is referred
te the ocriginal reporis for his own comnclu-
sions. (9, 14).

Another iype of applicalion concerns
the maxima commonly found on waves for
metal fons in the absence of capillary ae-
tive substances. These maxima are enor-
mously high peaks at the tops of otherwise
normal waves. Their couse s not com-
pletely understood, but it is pessible to

reduce or eliminote them complately with
trace quantities (o few thousandthe of a
per cent) of certoin materials, such as
gelatin and many alkaloids ([12). This
phenomencn can be used to determine the
alkalaid, although the method is cbvlowsly
quite non-specific.
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CECILIA RIEGEL, C. YON FRIJTAG DRABEE, HARRY G. ANRODE

ACTIVATION OF FURIFIED PRO-
THROMBIN WITH HEMOFHILIC FLAS-
MA. 8 A, Johnson (Wayne Univ. School
of Medicine, Datroit). Am. J. Clin. Path.
23:B75-880, 1953,

Extractisn of hemophilic plosma, @ or
notmal serum, with ether chonges the
ploema or serum ao that it will activate
purified prothrombin at the saome rate aos
narmal plaema dees. The outher suggests
that in hemcphilie plasma, of In noemal
garum, the defect in activating prathrembin
Is not a lock of platelet co-foctor but the
presence of an  inhibitor (antithrombo-
plastin) which is extracted by ether.

=R

THE ACCURACY OF URIME SUGAR
TESTS. M.H. Cock, A.H. Free and A.5.
Giordana (Miles=Ames Research Labora-
tary, Elkhart, Ind.). Am. J. Med. Technol.
19:283-280, 1953,

A serles of urlne samples were tested
for sugar with Banedict's qualitative test
and with Clinitest (tablet test). In urines
containing sugar, the quontity of sugar as
determined with Clinitest showed good cor-
relation with the amount as determined by
Bensdict's quantitative method. Both Clin-
itest and Benedlct's qualitative test were
completely accurate when properly per-
fommed. E.V.

UPTAKE OF AMMONIA BY THE BRAIN
IN HEPATIC COMA. & P. Bessman,
J. F. Forekas & A. N. Beszman (Re-
search Foundation, Children's Hospital,
and the Medical Service, District of

Coalumbia General Hospital). Proc, Soc,

Exp. Biol. & Med. 55:86-67, 1954,

The cerebral arteriovenous difference of
ammonia waa investigoted in patients both
comatose and non-comatose, with and
without liver diseass, The arterial level
found to be elevated in
hepatic coma; the arteriovencus difference
was also elevated. The hypothesis {8 sug-
gested thal ammonia enters the brain ond
combines with alphoketoglutaric acid by
the reversal of glutemic dehydrogenane,
thus abstracting lorge cmounts of the kets
acid which prevents regenemation of the
Krebs cycle.

of ammonia wos

E.V.

A SIMPLIFIED METHOD OF ESTIMAT-
ING S0DIUM. IN URINE AND IN FLUID
FROM THE GASTROINTESTIMAL
TRACT. J. A. Pritchard (Western Reaerve
Univ. School of Medicine, Cleveland, O.).

Ame J. Clin. Path. 23:943-345, 1953,
Sodium was determined by measuring
the wvolume of pmaclpimled'aadlum uranyl

zine acelate in a Sheveky-Stafford tube,
C.R.
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DETERMIMATION OF INULIN IN PLAS-
MA AND URINE BY USE OF ARN-
ANTHROMNE. H.P. White and F.E. Sam-
son, Jr. (Dept. of Physislogy, School of

Medicine, University of Kansas, Lawe

rence, Kom.). J. Lab. & Cln. Mad.

43:475-477, 1954,

The mathad is based upon the color me=
action between anthrone reagent and finulin
This method is simpler and faster than the
older methods and le practical for use in
both clinlcal and research laboratories.

EN.

CHROMATOGRAPHIC CHANMGES IN

PLASMA 1M DURING THE TREAT-

MENT OF GHAVES' AND CARDIAC

DISEASES CORRELATED WITH CLIM-

CAL COURSE. W.E. White and W.A.

Reilly (Fort Miley Veterana Administra-

tlan Hospital, Rodioisotope Undt, San

Franciseo, Calif.). J. Lab. & Clin,

Med, 43:553-565, 1954,

Aaodiomutcgraphs of filter paper chro-
matographs of blocd plosma were found to
be valuable in predicting therapeutic re-
sults of teatment with 12 Clinical hypo-
thymidism eould be predicted by the dis-
appearance of the thyroxine band, usually
between two to seven daoys. Reduced in-
tensity of the band during the scne inter-
val predicted suthyroldism. E. V.
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INORGANIC PHOSPHORUS 1IN CERE-
BROSFINAL FLUID IN MUMFS MEMIN-
GODENCEPHALITIS. L. Odeasky, P.
Resenblatt, J.G. Loefiler and L. Lendou.
(Kingston Ave. Hosp., Brooklyn, M.Y.)
In 7 patients having mumps menlngoon-

. caphalitizs the average level of inerg. P

wos 2.1 mg% as compared to a nomal of
1.4 mg¥%. This statistically significant av-
amge incresse ig attributed by the authors
to 1) action of the virus on P-contg. com-
ponents of the central mervous system; or

AN IMPROVED BIURET REAGENT IN
THE DETERMINATION OF SERUM
PROTEIN. Wataru Mzuta (Yamoguchi
Frefectural Med. Collagel. Igakuts

Selbutsugaku (Med. and Biol.) 27:185-89,

1953,

Te 0.1 ml. serum add 2 ml. water and 4
ml. bluret reagent. Fead with a 57 flter
after 515 min. The buret mogent is pre-
pared by dissclving 1.7 gm. EuSD4'5H2D
in a minimum enount of water, add 150 ml
cone. NH,OH, 150 ml HyO and 100 ml.
saturated NaoOH in that order; make up to

POLYPHENOL OXIDASE OF HUMAN

SERUM. O« Homyklewlcz and G, Nie-

bouer [Univ. of Vienna). Neunyn-Schmle-

debergs Arch. exptl. Pathol. u. Pharma-

kal, 218:449-56, 1953,

A copper containing enzyme was found
in humen semum. From the specificity with
reference to the substrate and the behorior
towards inhibitors it i& concluded that the
enzyme 18 a p-polyphencl oxldase. H. AL

b 2} diffusion from serum becouse of altered
| pemneabllity of the membrane from the in-
b flommatory reactlon; or 3) diffusion from

MNEPHROCAL CINOSIS: A REVIEW. J.D.
Mortensen and A.H. Baggenstose. (Maye

500 ml. H.A.

samum dus to alteration in the Donnom equi=-
lbrium; or 4) requirement of odditional
Inorg, pheaphate lons to malntaln pH.—C.R.

INTERFEREWNCE EBETWEEN IS0NICO-
TINYL HYDRAZIDE AND SUGARS. P,
Pmziosi ([Univ. Naples). Boll. soc. ital.
Heol, sper. 28:1288-90, 1952,

It 1= pointed cut that in the presence of
Izonicotinyl hydrozide emonecus saugar
values may be obtained due to the reducing
action of the hydrazide. H. A,

SERUM POTASSIUM CHAMGES IN
BLOOD CLOTS. J.R. Goodman, J. Vin-
cent, and I. Rosen. (Vet. Admn. Hosp.,
Long Beach, Calif.}) Am. J. Clin. Path,
24, 111-3, 1954,

K values of serum from clotted blood
ware found to increase gradually over a 24
hr. pericd, if the serum remalned in con-
tact with the clot. The Increase was great-
er il the blood was kept at 4 deg. C than
if It wos at 25 deq. C. The cuthors believe
the greater inc. ot low temp. 1z due to in-
hibition of enzyme activity carrying K Into
the cells. C.R.

A SIMPLE TEST FOR URINE BILI-

RUBIN. AH. Free and H.M. Free Miles-

Ames Research Laboratory, Elkhart,

Ind.). Gastroent: 24:414=-421, 1953,

A tablet test is described for the detec-
tion of bilirubin in urine. It is based on the
adsorption of bilirublnon the surface of an
agbestos-cellulose mat, When a reagent
tablet contoining a stable dliozonium salt
iz ploced on the mat and moistensd with
water, the diazonium aalt couples with the
bBllirubin to glve a characterlstic blue or
purple color. Advantages of the test ame

discussed. E.V.
MICRCDETERMINATION OF POLY=-
VINYLPYRROLIDOWE IN AQUEOUS

SOLUTION AND IN BODY FLUIDS.

G.B. Levy and D. Fergus (Schenley

Labs,, Inc., Lowrenceburg, Ind.). Anal.

Cham. 25:1408-10, 1953,

A ropld and slmple method for the deter-
mination of FVP iz deacrbed. H.A.

DETERMINATION OF GASTRIC SE-

CRETORY FUNCTION BY MEASURE-

MENT OF SUBSTANCES EXCRETED

BY THE KIDMEYS. I. URCPEFSIN EX-

CRETION IMN HEALTH AND DISEASE.

R.J. Bolt, H.M. Pollard and A. Carballe

(Dept. of Internal Medicine, University

Hospital, University of Mchigan Medical

School, Ann Arbor, Mich.) J. Lab. &

Clin. Med, 43:335-339, 1954,

The urlnary pepsinogen excretory rate of
patients with ducdenal uleems was found to
be opproximately twice that of nomal in-
dividuola. Bi% of the controls sxcaeted
less than 700 mg% ‘"tyrosine "’ per 24 hrs.,
while only 27% of the ducdenal ulcer group
excroted less than that amount However,
bercause of the overlap of the values for the
two groups, the excretion by a given indi-
vidual cannot be considered conclusive
evidence, although it may be suggestive
evidence, for the presence or absence of a
peptic ulcer. The test ie not proposed s o
routine procedure becouse of the difficul-
ties of analysis and the need for repoated
accurate urine collections. E.V.

DCETERMINATION OF GASTRIC SE-

CRETORY FUNCTION BY MEASURE-

MEMT OF SUBSTANCES EXCRETED

BY THE KIDNEYS. II. AN EVALUA-

TION OF THE TUBELESS METHGD OF

GASTRIC ANALYSIS., H.M. Pollard, A.

Carballo and H.J. Bolt (Dept. of In

temal Medicine, University Hospital,

University of Michigon Medical School,

Ann Arkor, Mich.). J. Lab & Clin. Mad.

43:340-346, 1954,

Urinary cuinium determinations in 76
patients compared favorably with the tube
method of gastric analysis. Although the
quinium method iz qualitatively reliable for
the detection of free acld, neither the con-
centration nor the quantity of free ccid can
be accurately predicted on the basis of the
present grading system. 125 P

METHODS FOR QUANTITATIVE ESTI-
MATION OF HYDROLYTIC ENZYMES
IN SEAUM AND OTHER RIOLOGICAL
FLUIDS., G Gomori. (Dept. of Med.,
Univ. ef Chicage, Chlcago, 11L). Am. J.
Clin. Path. 24, 99-110, 1954.
A critical review of procedures for phos-
phatases, esterases, and anylase. C.R.
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Clinic, Rochester, Minn.) Am. J. Clin.
Path. 24, 45-63, 1954. C.R.

METABOLISM OF ADIFOSE TISSUE. I.
INCORPORATION OF ACETATE CAH-
BON INTO LIPIDES BY SLICES OF
ADIPOSE TISSUE. D.D. Feller. (Rodic-
isoope Unit, Veterans Administration
Hospital, Seattle, Washington) J. Biol.
Chem., 206, 171-180, 1954,
Adipose tissue actively synthesizes
fatty acid from C' labeled aeetate, The

rate ofsynthesis i equal to or greater than

that found for liver slices.

The cxidation rate of ocetate by adlpose
Hasue Is obout one third or cne fourth of
that found for liver,

C, ¥F. D,

CRITICAL STUDIES ON THE SPEC-
TROMETRIC CARBON MOMOXIDE DE-
TERMINATION. K. Seller (Univ. Bonn,
Ger. ). Klin Wochschr., 31:1006-8, 1953,
The spectrophotometric detemination of
0 hemoglobin aceording to Oettel is in-
valld, owing to conalderable methodical
SITOrs. H. A.

DIRECT MICRODETERMINATION OF

S0ODIUM, POTASSIUM, AND CALCIUM

IN A SINGLE BIOLOGICAL SPECIMEMN.

GH. Kingsley emd R.R. Schaffert (Uniw,

of Callfornla, Los Angeles). Anal, Chem.

25:1738-41, 1853,

A method employing the Beckmen DU
with photomultiplier tube attochment is
described. Excellent results even In the
presence of extreme concentratione are
clalmed. H.A.

A MCROCOLORMETRIC METHCD
FOR THE DETEHMN.RTIDN_ OF GLU-
CCSE. 5.C. Harvey and V. Highy (Univ.
of Texms School of Dentistry, Houston).
Texas Hepts. Biol. Med, 11:489-93, 1853,
Clucose reacts with catechol when heal=
od in H,80, ot 140-5” to give a red color.
Glycerel and eerteln corbonyl compounds
Interfere and are removed by extraction
with EtOAc; many reducing substonces
which affect the usual methods for glucose
do not interfere. H.A.



AACC MEMBER HONORED

Dr. Cash Blair Pollard, Professor of
Chemistry at the University of Florida
and Consulting Toxicologist at the
Alachug General Hospital, Gainesville,
Florida, received the annual Fleorida
Section Award at the Meeting-in-Minio-
ture in 5t. Pelersburg on May 15. The
aweard is presented each vem to a
Southern chemist selected by the mem-
bership of the Florida Section of the
American Chemical Society.

Dr. Pellerd came to the University of
Fleorida in 1930. One of the reasons
for bringing Dr. Follard to the Uni-
versity was to establish a program of
graduate study in the Department of
Chemistry. The first department on the
campus to award a Ph.D. degree was
the Department of Chemistry. The pro-
gram began in 1930, ond the first
degree was taken under Dr. Follard and
awarded in 1934, Since that time,
twenty-six other Ph.D. degrees have
been under Dr. Pollard’s direction
(more than any other staff member on
the entire campus). Inaddition, eighteen
M.3. deqgrees have been taken under
Dx. Pollard's direction.

Dir. Pollard obtained his A.B. deqgree
from William Jewell College in 1921.
His M.5. and Ph.D. degrees were ob-
tained at Purdue while working on a
part-time basis as baseball cooch,
graduate assistant and Instructor in
chemistry. His interest in sclentific
criminal investigation began before he
came to Florida and has been one of
his most important fields of endeavet.
Many members of the legal profession
and several law enforcement agencies

Dy, C. B. Pal-
lard {left) re-
ceiving the
plague  indi-
cating his
election to the
Florida Award
Jrom Dr. John
V. Vanghen.

in Florida consult with him on matters
pertaining to chemistry. Since 1930 he
hos been consultant to the State's
Attorney ond is qualified as an expert
witness in State and Federal ocourts.
As a toxicologist, he has been a con-
sultant to many physicians and hospi-
tals, and has oppecred on mony pro-
grams of physicians and allied pro-
fessions.

[r. Pallard has served as counciler,
secretary, vice-chairman and chairman
of the Flerida Section of the AJC.S.
His many publications include seventy-
five journal articles, co-authership of
two books and several patents. He
serves as reviewer for several journals
and handbooks. He is a fellow of the
American Institute of Chemists, member
of the American Asscociation for the
Advancement of Science, the Florida
Academy of Science, and the American
Aszsocigtion of Clinical Chemists. In
1945, with John Pomeroy, he received
the annua award of the Florida Acad-
emy of Sclence for a paper on the sen-
sitivity of aldehyde reagents.

While he iz widely recognized for
hizs research on quinine and infant
deafness, piperazines, organic nitro-
gen compounds, and snake venoms, he
has maintained his interest in funde
mental orgonic chemistry. His feeling
for and interest in undergraduaote stud-
ents has never become secondary dur-
ing his many contacts with graduate
students. He is deeply interested in
good teaching at all levels.

The subject of Dr. Pollard’s address
at the anual banguet during the
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BOOK REVIEWS

METHODS OF BIOCHEMICAL ANALY-
515, VOL., I, Edited by David Glick, Inter-
science Publishers, New York, X + 521 pp.
58.50

Reviewed by Harry Sobotke, Chemistry
Deparement, Me. Sinai Hospital, New Yok,
N.Y.

Mumersue annual volumes of Advances
in the varlous branches of chemistry and
allied sciences are intended to relieve
scientista of the neceasity of scanning
""Chemical Abstracts’ and of reading the
original lterature. In contrast to theas
sares, "'Methods of Biochemlcal Analy-
sie" etrikes across the entire fleld of
physiological chemistry and its medical
applications from the onalytical point of
view,

Thirty contributors describe in 17 ar-
ticles the rationale and the technigques of
chemical and of some microblolagieal
methode for the anaolysis of Importont
qroups such as sulihydryl, phenols, nu-
clei= aelds, ond ontlblotics, and for the
estimotion of lndividewal substances such
as cobalomine, choline, raffinces, atc. A
number of articles are of speclfic intorest
for the clinical chemist: chrematography of
radicactive lodine compounds and of od=-
renal stercids, and the assay of 17-kelo
steroide in urine. The descriptions of the
mathoda, while varying in style, are uni-
formly glven in sufficient detall so that
they may be carried out without further
reference to the criginal literature.

Thiz reviewer liked In particular the ar-
ticles on =S5H groups, on nucleic acids, on
aseoorble acid by Hoe, and the excellent
presontation of the present state of ES12
aasays by Holl-Joergensen, but he 1 aware
of the arbitrariness of this selection
omengst o multdtude of othere of equally
high calibre.

A similor attempt, made by Abderhalden
a generation ago, resulted in the many
volumea of the ""Handbuch der blochem-
fechen Arbeitsmethoden', which tried to
be definitive and, thus, never could reach
completion. We greatly prefor Prof. Glick's
plan of Annual volumes 'comprizing a seli-
meodernizing encyclopasdia™.,

It ia hoped that the publishers will keep’
the price of future volumes at the present
level which, altheugh high, is justified by
contents and form. We wish them and the
Editor good luck in their ombitious enter=
priae.

Flcorida Section’s Meeting-in-Miniature
at St. Petersburg, was "'Snake Venoms
and Snake Bite Treatment’’, A recent
article in the Journol of the Florida
Medical Association reports the find-
ings of Dr. Pollard and Dr. E. H.
Andrews, prominent Gainesville sur-
geon, in a new technique for treating
snake bites.



PUBLISHER'S CORNER

"¥-Ray Diffraction PFrocedures® by
Harold P, Klug and Leroy E. Alexander
was published in June by John Wiley
& Sonnm.

The result of more than twenty-five years

I of msearch, the new book deals with pro-

| medures for polysrystalline and ameorphous
materials. The major precedures and appli-
catlons are thoroughly examined by the
authora, who have tested the majority of
these procedures in their own laboratories.

In the firet three chapters, Klug and
Alexander aupply a well-rounded introduc-
tlon to elsmentary crystal geometry, the
production and properties of x-rays, and
the Interaction of x-rays and crystals. Suc-
ceeding chapters bring together previously
scattered information on the Debye-Schermer
method and powder techniques in geneml,
the Gelger-counter spectrometer, small-
angle scattering methods, and radial-dis-
tribution techniques, An individucl discus-
glon iz alass deveted to qualitative and
quantitative analysis of powder mixtures.

Both aquthors cre at the Mellon Institute
where D, Klug Is a senier fellow In x-tay
diffraction and Dr. Alexander is head of the
department of research in chemical phys-
ics. Closely associated for the past fifteen
yoars, the outhors share distinguished
teaching recards. Dr. Alaxandar wae also
with the General Electric Company as a
research chemist. In addition to his duties
at the Mellon Institute, Dr, Klug is an as-
sociale member of the graduatle faculty in
chemistry and a lecturer at the Univeraity
of Pittsburgh.

¥-Ray Diffraction Frocedwes" cone
talne 716 pages and is priced at $15.00

On August 16th, AFFLETON-CENTURY-
CROFTS, INC. will publish the new 2nd
edition of LEGAL MEDICINE, PATHOL-
OGY AND TOXICOLOGY by Gonzales,
Vance, Helpern and Umberger. This en-
larged and profusely illustrated text dia-
cusses the medicolegal investigetion of
deatha due to viclenon or poleoning, known
of suspected,

The gensral discussion of lorensls toxi-
cology is covered in B chapters totalling
212 pages.

The 350 page concluding section is a
complete working manual for the isolation,
detection, quantitative and gualitaotive
lemphaais on the latter) of poisonous sub-
stances that are not normal compenents in
the biclogic moterfial obtained at autopsy
to ald in establishing the couse of death
of in elucidating the clrcumstonces of
the death.

Here, for the first time, aore descriptions
of systematic methods for attocking the
analytic problem of the "general unknown'’
(when any polsonous substance may have
been the couse of death, and a complete
examination is iIndicated). Prior toxico-
logic literature gives only the physieal and
chemical propertiess of pelscnous sub-
stances under the name of the known com-

BOX 123

Gentlemen:

Miss Reiner's problem (Letters From
Members; February issue of The Clini-
cal Chemist) in connection with estab-
lishing some reference for normal work-
loads in the Clinical Chemistry Labora-
tory is well appreciated.

Perhaps some statistics from a large
City General Heospitel may contribute
toward a concept of a reasonable work-
load. One cannot become too detailed
due to the variety of analytical meth-
ods used for a given analysis. Also,
the larger the reperloire offered, the
smaller the per-analysis efficiency be-
comes. We are the Chemistry section of
the Clinical Laboratories, performing
the common blood chemical examina-
tions. We also extend the methods to
some urine, cerebrospinal fluid, transu-
date and exudate, and dusdenal fluid
tests.

We have the equivalent of four full-
time Techniclans available for this
routine work, and a medical student on
duty for night and Sunday work.

Total Chemical Tests per Year

1951 43,300
1952 46,000
1953 56,100

In 1953 the work was divided among
the four Technicians as follows:
First Techniclan:

C0g content-Sugars-Amylase 12,848
Second Technician:

Urea-M -Creatinine-Uric Acid-

MNPN-pH 16,400
Third Technician:

MNa=-K-Prothrombin-Proteins=-

Bilitubin 16,823
Fourth Techniclan:

Cl-Ca-FP-P'tase-Chelesterol-

Sulfa, ate.* 10,045

Total: 56,116

Average onalyses per Technicien:
Approximately 14,000
* The fourth Technician was actually a

pound.

In describing the methods used and de-
valoped in the Microchemical and Fhysical
Laboratory of the Chisf Medical Examiner
of the City of New York, the newer meth-
ods cre glven preference, and the author
haos assumed that cdequate persconnel is
avalloble and has occoess to squipment
such oz the spectrograph, the ultroviclet
and infrared spectrophotometers and x-ray
diffraction when needed.

Aleg included in this section ia a 12
page chart listing 183 compounds with thelr
reactions, i any, ta 22 chemical agents.

=4 7=

hali=time Techniclan and the Bicchemist
altemating on the routine work. An addi-
tional fiftean teste not listed were done in
small quantities (lees than 100 each duc-
ing the year) and included in the total for
thia jab.

The emergency work done by the night
and Sunday medical Student gveraged
10% of the total, and so the corrected
average for each Technicion is 14,000
—10% or 12,600 analyses per Techni-
cian per year. A two-week vacation
period is glven our personnel each
year. Otherwise this amount of work is
done while working a forty-three hour
wark week.

The remarkable growth in demands
made upon the clinical lab within the
past five years, coupled with the finan-
cial difficulties of all hospitals, both
public and private, creates a situation
where Technician moraleand efficiency
deteriorates, Clinical Chemists realize
the necessity to Improve the accuracy
and precision of clinical laboratories
(recent surveys have indicated areas
of deplorable lack of analytical accu-
racy), but we labor under increasing
volumes of werk and decreasing or
statis budgets. [ am also quite. con-
cemed about the need for some effec-
tive yard-stick for use in discussions
with Administrators.

Sinceraly,

Norman 4. Keller, Biochemist
Cincinnati General Hospital
Cincinnati, Chio

NEW APPARATUS

ELECTROPHORESIS APPARATUS,
Paper Strip Model, for preparing a
series of horizontal paper electrophora-
grams of micro quantities of mixtures
whose components are separable by mi-
gration upon application of an electric
potential, With separate variable power
supply, the apparaotus consists of o
compact, lightweight cabinet of trans-
parent plastie, Including a phenclic
plastic paper strip carrier, which per-
mits use of a single paper sheet or
multiple strips up to a maximum width
of 7-3/8 inches; and a removable glass
cover, featuring o recessed safety In-
terlock switch which breaks the current
to both electrodes when the cover iz
lifted. Separation of normal human
saum can be completed in opproxi-
mately 6 hours, using a 250-velt poten-

cant. p. 49



BOSTON SECTION

The Boston Section, held its Tth
meeting of the current season on
April 21st, at the New England Center
Hospital.

Cr. David Skinner, pathologist at the
Newton Wellesley Hospital, spoke on
prothrombin time determinations.

Prefacing his talk with an explano-
tion of the mechanism of blood coogu-
lation, Dr. Skinner went on to deal with
the proctical aspects of prothrombin
time determinations.

Although several different methods
exist, all employ a thromboplostic
material ond produce coogulation of
normal plasma in 11-15 seconds. The
speaker stressed the importance of
corrying out the test within on hour of
obtaining the specimen, or, if refrigerat-
ed, within four hours.

The reporting of results varies, and
at least four different systems are in
use, The most readily understandable
however, is to report both control and
test in seconds, and this expression is
apparently coming once again  into
wider usage. If prothrombin concentra-
tion is read from a curve of serially
diluted nermal plasma, Dr. Skinner re-
commended using prothrombin free
plasma as the diluent, rather than
saline. This, by maintaining o con-
stant amount of fibrin in all tubes, en-
ables quick recognition of clotting in
even the greater dilutions.

Apart from the use of the prothrombin
determination in cardiovascula dis-
ease, the speaker also dealt with its
dicgnostic walue as a liver function
test, and as a tool in the differential
diagnosis of jaundice.

HEW YORK SECTION

The Mew York Section held the last
of the spring meetings on May 25 at the
Mew York Academy of Sciences. The
scientific Session was headed by Abra-
ham W. Freireich, Toxicologist for
Massau County, M.Y. and featured dis-
cussions on '‘Chemical Aspects In
Toxicology'. Leo R. Goldbaum, Toxi-
cologist, Amy Medical Center, Wash-
ington, D.C., spoke on "'Barbiturate
Polsoning, Analytical and Clinical As-
pects’’, and Joseph Umberger, Toxicol-
ogist, Mew York Medical Examiner,
spoke on ""Metal Poisoning, Analytical
and Clinical Aspects''. A discussion
peried followed the speakers.

INSTRUMENTATION TECHNIC -
SYMPOSIUM

The Washington Sections of the
American Chemical Society, Instrument
Society of America and the Americon
Association of Clinical Chemists spon-
sored a three day symposium on “‘Re-
cent Developments In Instrument Tech-
niques and Applications'’. The sympo-
sium was held May 24-26 at the Ma-
tional Institutes of Health, U.5. De-
partment of Health, Education and
Welfare, Bethesda, Md.

The Symposium was in four sections:
Electroanalytical Techniques''; ''Spec-
troscopy And Molecular Structure’’;
"Electrophoresis And  Chromatog-
raphy'’; and “Methodology And Instru-

mentation In Microonalysis®'.

SOUTHERHN CALIFORNIA SECTION

Rex D. Sterling, Fh.D., Biochemist
at the Los Angeles County Hospital,
dizcussed the “‘Determination of Heavy
Metals in Biological Materials' March
2 at the Los Angeles County Hospital.

Williom R. Bergren, Ph.D., Assistant
Professor of Biochemistry and Mutri-
tion at the University of Southern Cali-
fomia Medical School, discussed "'Fil-
ter Paper Elactrophoresis with Particu-
lar Reference to the Determination of
Abnormal Hemoglobins'' April 6 at the
Hellywood Presbyterian Hospital, Dr.
Bergren described his simple, inexpen-
zive apparatus and procedure that bring
the determination of abnormal hemoglo-
bins within the ability of the smallest
laboratory.

Reports on criginal research were
presented by four members of the local
section May 4 at the Veterans Admin-
istration Center, Los Angsles.

A, L. Chaney,.-Ph.D., A. L., Chaney
Chemical Laberatory, presented his
‘"Method for Increased Sensitivity in
the Determination of Mercury''. This
method can determine several hun-
dreths of a microgram and requires only
5 to 10 ml. of normal urine, one ml. of
blood or one half gram of tissue. Dr.
Chaney observed that, in his iodine
method, mercury inhibits the iodine
catalysis of cerium reduction by arse-
nite and procseded to determine mer-
cury by measuring this inhibition under
standard conditions.

G. R. Kingsley, Chief Biochemist of
the Laboratory Service, Los Angeles
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Veterans Administration Center, ap-
praised earlier work and reported im-
provements in the '"Determination of
Serum Iron’'. He has developed and
evaluated a modified Peterson methed |
{Peterson, Anal Chem. 25 1337 (1953)),
which he has also adapted for determin- |
ing iron-binding capacity of serum.

R. R. Schaffert, Biochemist in Mo
Kingsley's laboratery, reported on his |
""Rapid Method for the Determination of
Ascorbic Acid'’. By modifying tha ‘
method of Roe and Kuether (four. Biol |
Chem. 147 399 (1943)), particularly by |
heating on a boiling water bath instead
of using 37° incubation, he con speed
up the determination considerably.

Otto E. Lobstein, Ph.D., Chem-Tech
Laborateries, Beverly Hills, described
his investigations on "'Lysozyme and
Its Effect on Malignaney'’, with atten-
tion to the possibilities of (1) "'digest-
ing'' maligneant tissue and (2) changing
malignant metabolism back to normal.
Mice were divided inte five goups:
(1) normal control mice; (2) normal
mice given buffered lysczyme; (3) tu-
mor-bearing mice (having lymphosar-
coma); (4) tumor-bearing mice given
buffer alone; and (5) tumor-bearing mice
treated with buffered lysozyme. Where-
as the effects of buffered lysozyme on
normal mice and of buffer alone on tu-
mar-bearing mice were apparently in-
significant, buffered lysozyme substan-
tially prelonged the life of tumor-bear-
ing mice, inwhich mitopsyalso showed
less tumor tissue. Dr. Lobstein also
displayed some photegraphs evidencing
marked tumor regression after buffered
lysozyme treatment.

More detailed descriptions of some
of the foregoing research activities will
appear later in THE CLINICAL CHEM-
IST.

EXECUTIVE COMMITTEE MINUTES
(Continued from Page 37)

another four year term after an interim of
al least one year, The editoriol boad
shall be so constituted that cne-fourth of
the members shall be replaced each year,
With the mecessity of starting an arderly
rotation it was decided to begin by the ap=-
peintment of two members to o six year
term, two members toa five year term, two
mambars to a four year term, and two mem
bers to a three year term.

It was moved, seconded, and approved
that an advisory  board te CLINICAL
CHEMETRY shall be appolnted, the num-
bar of individuals on this board to be de-




termined by the Executive Committes, but
It shall inslude at least two medical proc-
litlonera who are alse cccomplished in

linlcal chemistry, and at least one sclen-
Hizt not residing in the United States.

It was moved, seconded, and approved

that Harold D. Appleton be appeointed as
Chatrman of the Board of Editors to serve
for a term of six years.
- It wos moved, scconded, and approved
that the Mational Secretary shaoll be editor
‘of THE CLINICAL CHEMIST, the profes-
sional section.

It was moved, seconded, and approved
that Ellenmae Viergiver shall be editor of
the gbstract secton for o term of four
Years,

The following committes was appointed
lo select candidates for the editorial and
advisory board: Harry Scbotka, chairman;
Harold D, Appleton, Max M. Friedman,
Hugh J. McDonald, Jeseph I. Routh, and
Albert E. Sobel. This committes shall
- submit to the Executive Committes ot least
| two names for each vocancy. The Execu
s‘ﬁn Committes shall select the editoricl
| and advizcry beard.

It was moved, seconded, and approved
| that each member of the Association shall
be cssessed $£3.50 for the joumal.

The matter of reglonal versus local sec-
tiors was discussed. Il was the sense of
| the Executive Committes that regional sec-
| Uons may be chartered in those areas

where the density of membership is low,
| but such reglonal sections shall not in the
| future prejudice the fommation of local
sections In such regions,

It wos moved, seconded, and approved
that the individuaol receiving the highest
pumber of votes for the Mominating Com-
| mittes shall serve a= chalrman of this
commitiees,

It was the sense of the Executive Come
mitiee that ossoclate members who have
remained in that clossification for five
years shall be assessed the some dues as
full members. Thie recommendation shall
be mode to the membership at the Stated
| Annual Meeting,
| It was moved, seconded, and approved
| that in order to help support activities of
| the Agsociation, contributors may be per-
mitted as ‘‘Friends of the Assoclation''.

The meetingwas adjournedat 11:45 P.M.
| Reapectiully submitted,
| Max M. Friedman, National Secretary

—

e

————

MIT SPECIAL SUMMER PROGRAM

| TheMassachusetts Institute of Tech-
I nelogy, announces that it will again
| affer two one-week Special Summer Pro-
{grams in ""strumental Chemical Anal-
E‘_fsis”, to enable chemists in industry
f.und other laboratories to study the ap-
| plication of new instrumental tech-
| niques and metheds in the field of ap-
pl.'led analytical chemistry. The ses-

!

sions will be held from August 16 to 20
and 23 to 27.

The purpose of these Programs is to
provide, for both electrical and optical
methods of instrumental analysis; (1)
adequate background inthe fundamenteal
principles and theory invelved; (2) un-
derstanding of representative practical
applications; and (3) demonstrations of
typical commercial instruments. The
practicing analyst will find the ewvalu-
ation of the various methods beneficial
in approaching his problems. Informa-
ticn on the comparative performances
of different instruments will be of in-
terest to those concerned with estab-
lishing or expanding an instrumental
laboratory.

The Programs are designed as broad
surveys for those having a Bachelor's
degree or its equivalent in experience.
They will consist of a lecture-demon-
stration and discussion period each
mormning and afterncon.

The first Program, beginning August
16, will be devoted to Electrical Meth-
ods of Instrumental Chemical Analysis
and will emphasize polarography, po-
tentiometry, conductimetry (audio- and
radiofrequency), amperometric titra-
tions, automatic titration methods, and
applications of thermistors and self-
balaneing recording potentiometers. A
discussion of the principles of non-
aquecus titrimetry iz included,

The second Program, beginning Aug-
ust 23, will bedevoted to Optical Meth-
ods of Instrumental Chemical Analysis
and will emphasize spectrophotometry
(visible and ultra-viclet), colorimetry,
flucrimetry, turbidimetry, nephelometry,
photometric  titrations, reflectance

techniques, and flame photometry.
Further information about the 1954 Summer
Session at MJ.T. may be obtained from:
Professor Ernest i, Huntress, Director of
the Summer Session, Room 7-103, Massa-
chusetts Institute of Technology, Cam-
bridge 39.

NEW APPARATUS (continued)

tial, and the entire procedure, includ-
ing fizing, staining, drying and evalu-
ating, can be accomplished in from 7 to
10 hours. The apparatus is readily port-
able and easily inserted and operated
in refrigeraters or incubators. For com-
plate information, write for illustrated,
2-page Bulletin 115. Arthur H. Thomas
Compeany, 230 South Tth Street, Phila-
delphia 5, Pa.
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MANOMETRIC BLOOD GAS
APPARATUS

The new Thomas-Van Slyke Mogne-
Matic Model produces agitation by
means of a magnetically driven stirring
bar in the extraction chamber, thus re-
ducing costly breakage of glassware
formerly caused by viclent mechanical
shaking. The chomber is held station-
ary oand constantly wvertical, permitting
rapid adjustment of the meniscus, con-
venient addition of reagents, etc. Other
innovations  include: ball-ond-socket
ground glass joints for quick remowval
of glassware for cleaning; built-in
automatic timer for reproducible periods
of ogitation; comesion-resistant hous-
ing of Pormiea and Stainless steel and
acid-resistant hardwood base  with
trough for spilled mercury; clear plastic
column which supports and illuminates
the manometer; etc. For complete in-
formation, write for 4-page, illustrated
Bulletin 120. Arthur H. Thomas Com-
pay, 23 South Tth St., Phile
delphia 5, Pa.

BOOKLET ON LABORATORY OVENS

Precizion Scientific Company has
published a new "Cataeg Ne. 3317
descriking Precision-Freas and Theleco
Owvens, Sterilizers, Incubators and re-
lated equipment. The 36-page illus-
trated booklet describes the latest ad-
ditions to the Freas line of constant
temperature cabinets, including re-
cessed-in-the-wall ovens and steri-
lizers, a re-designed Low Temperature
Incubator, and new, frameless glass
inner doors.

For all 54 medels, the essential in-
formation — dimensions, temperature
remge, power requirements, weight, and
accessofies—is prezented in conveni-
ent tabular form. The catalog greatly
simplifies the problems of laboratory
of hospital managers who require con-
stant temperature cabinets.

A free copy will be mailed to those
requesting ‘‘Catalog No. 331" Pre
cision Scientific Company, 3737 West
Cortland Street, Chicogo 47, lllinois.
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EBON-SCOPE

o

CAN BE USED FOR THE

1. Detections of Quinine Compounds in the latest tests for
Achlarhydria, |Squibb "DIAGMEX*" assay procedure) elim-
inating the necessity for intubation.

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

3. Detection of Milkstone and impurities in the Dairy and Food
industries.

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

5. Detection of Thiamine (B-1), Riboflavin (B-2) etc., os used
in chromatography and Fluorochemical research.

&. Examination for flucrescent tracer materials in Criminclogy
and Toxicology.

7. Clinical determination of Porphyrin.

8. Has application in Minerclogy and Qil analysis.

?. Can be opplied to the octivation of an extensive group of
fluorescent materials, including many organic materials,
dyes and inks, vsed in fabric, poper, plastics, lacquers and
paints.

The “Ebon-Scope’’ measerss 10%  wide, 73" high by B” deep, supplied
complete with & “Pyrex Brond™ culture tubes 182150 mm ond rock. Operoles
on 1107115 walty, 80 cycle AC.

For All Routine and Research Fluoro-
metric Comparisons and Observations

A compact, portable, versatile “Black-Light”" fluorescent viewing
unit. Eliminates the necessity of a dork room. Gives full pro-
tection to the viewer from direct or reflected ultraviolel rays.
Ideal for the Diagnex® Test for Achlorhydric. Can be used as
a shadow box unit or can be easily disassembled and the lamp
unit vtilized alone as o microscepe lamp or illuminator. The
handsome grey hamerloid and chrome case is furnished on o
tilting leg stand.

DETACHABLE LAMP UNIT

The lamp unit can be removed from the viewing chamber and
mounted on the filting leg stand for use as a microscope illum-
inator or may be used as a hand lamp for fluorescent tracing.
The lamp unit is supplied with a special & inch, 4 watt, 60 cycle,
110,/120 volt longwave fluerescent ultraviolet tube. This tube
has an energy peak of over 3400 angstrom units with prac-
tically no radiation shorter than 3000 angstrom units. This
instant starting “'Black-light'’ tube is made of a special high
transmitting self-filtering Corning glass fo give maximum intensity,
A special aluminum compound refleclor gives maximum ultro-
violet reflection. The reflector is constructed so as to shield the
vser from direct ultraviolet rays,

1. The Ebon-Scope con be equipped with o shortweve ullraviolet germigdel
tube lor sterilizing small objects inside the viewing comportment
Eliminates the necessily of weoring protective equipmant,

2. The Ebon-Scope con be egquipped with on inlenze Iype white light tube.
By defaching the viewing unil, this light con bs veed as on adjesleble
light for Averescen! microscopy.

J. The Ebon-Scops can be equipped with o daylight Auorescent tube and by
removing the yellow filtar in the viewer vied for moking color matches,

VIEWING CHAMBER

The viewing chamber is lightproof and has a satin black finished
interior. The removable rack helds & “Pyrex Brand" test tubes
150 x 18 mm and is adjustable through nine positions. Rack
can be slanted to held Petri dishes. The rack is provided with a
special aluminum compound mirror with maximum reflecting
properties that redirects all escoping transmitted light back
through the sample tubes giving in effect double intensity.
Tubes and rack are placed in the “Ebon-Scope” through the
front of the instrument for ease in operations. Tubes, dishes
flasks or any object less than é” wide by 5" high by 4" deep
can be placed inside the compartment. The form cast viewer
eliminates the necessity of making exeminations in a dark or
even dimly lit room. The viewing heead is equipped with a re-
movable, complementary, yellow filter to eliminate all visible
light reflections, thus permitting sharp and detailed examination
and comparisen of the samples’ fluorescent properties.

Cat No. 70985 ............... . EACH 7450

* Squikk Capyright

STANDARD SCIENTIFIC SUPPLY CORP.

34 West 4th Strecet e New York 12, N. Y.

LABORATORY APPARATUS — REAGENTS — CHEMICALS

CEMTRIFUGES BALANCES, WEIGHTS
COLORIMETERS
pH METERS RADIATION
INCUBATORS
FUMPS

FURMACES AHﬂl OVEMS

SPECTROFHOTOMETERS
TESTING APPARATUS

.+ .. AND EVERY LABORATORY NEED!

CLIMICAL TESTIMG SUPPLIES
LABORATORY GLASSWARE
HEATERS AMD HOT PLATES
MICROZCOPES & ACCESSORIES
THERMOMETERS, THERMOREGULATORS

QUIPMENT




