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THE SECRETARY REPORTS

At the time thiz issue of THE
CLINICAL CHEMIST makes its ap-
pearance, the AACC will have com-
pleted its first five years. The rapid
growth of the Association in this rela-
tively short pericd is an acknowledge-
ment of the need for such an organiza-
tion as ours.

Various objectives of the Associa-
ticn set up in the first stages have
either already been satisfactarily com-
pleted o else well under way. The
foremost accomplishment is the evolu-
tion of THE CLINICAL CHEMIST from
a small newsletter to that of o re-
sponsible journal. '"Standard Methods'!
is finding a wuseful ploce in the
labegatory, with subsequent volumes
in preparation. The Ernst Bischolf
Award has been established as an out-
standing annual event. A Code Of
Ethics is now part of ocur governing
principles. Other progress notes have
frequently been noted in these
columns.

The one phase of Association
activity that has not been fully ex-
plored is the formation of local
sections. The ideal organizational
armangement for us would probably be
that  of wvarlous autonomous local
groups consolidated inte a cchesive
naticnal body. Mot Lthe least in import-
ance of local groups is the matter of
legislation it pertains to clinical

PHILADELPHIA SECTION

The first meeting of the 1953-54
season of the Philadelphia Sectionm,
Americon  Association of Clinical
Chemists, was held at 8:00 p.m. on
Tuesday, October 27, 1953, In the
Morth Lecture Reom of the Graduste
Hospital of the University of Pennsyl-
vanig. Prior to the meeting, there was
an informal dinner in honor of the
speaker at the Homeztead Restaurant.

The FPresident, Mr. A. G. Keller,
intreduced Dr. David Seligson, Direc-
tor of the Division of Biochemistry at
the Gradumte Hespital who spoke on
"“The Measwrement of Chlerides in
Biological Fluds and a New Method
for the Measwement of Chlorides''.

With due consideration to their
limitations, as well as to their ad-
vantages, Dr. Seligson described the
techniques for chloride determination
which are now commonly used in
clinical loborotories. He then de-
seribed an electrometric titration for
chloride analysis which hos been de-
veloped at the Groduate Hospital.
After the lecture, Dr. Seligson kindly
consented to answer questions related
to his subject.

At the conclusion of the formal
meeting, the group adjourned to the
laboratories of the Graduate Hospital
for a demonstration of the technique.

chemistry, which cannot be properly
dealt with from naotional headgquarters.
Those people from one State will not
benefit from adequate laws governing
clinical chemistry in another State.
Legislators throughout the country are
being made aware of the laboratory
problems and they must be alerted to
the fact that the public will be better
served by high standards in clinical
chemistry. Local sections are in the
best position to do that.

The membership of the AACC is
widely distributed and yet oanly six
lecal sections are in operation at this
time, of which four are along the
northeast coast. The other two are
Chicago and Southern Califomnia. For-
mation of lecal sections can only be
realized by the initiative of the
members in any ared.

Max M. Friedman Natienal Secretary
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BOSTOMN SECTION

The Boston Section held its first
meeting of the current season on
October 21st at the New England
Center Hospital.

Annual election of officers were
held at this time, the following were
elected:

Guirmes i, Dyt Gl

Chairman ———— Arthir  DeTore:
Laboratories

Vice-Chairman—Joseph Annino: Massa-
chusetts Memorial
Hospital

Sec. Tregsurer—Esther Thomas: New
England Center Hospi-
tal

The speaker of the evening was
Joseph Benotti of the Boston Medical
Laboratary whose subject was *'Pro-
tein-Bound Iodine, and its Relation to
Total Iedine.’"

Protein-Bound lodine (PBI) accord-
ing to the speaker, and to a rapidly
growing literature, constitutes a
valugble criterion inevaluating thyroid
pathology. According to some, the
FPBI now is considered a more reliable
tool than rodic-iodine uptake, and
more sensitive an indicator than the
serum cholesterol or BMR.

Mr. Benotti reviewed the methods of
more recent years for determining PEI;
mentioning thoss of Chaney, Barker,
and Zak, all of which depend ultimate-
ly on the catalysis by iodine of the
yellow ceric ion to the colorless
cerous ion. In his own laboratory, the
speaker uses the method of Zak.

Basing his opinion on hundreds of
PEBl's done ot his lgboratory, the.
speaker dealt at length with the im-
portance of simultanecus Total Iodine
determinations on each specimen.
This is done simply by cmitting pro-
tein precipitation with trichloracetic
acid. Greater significanee iz given to
the FBI, he explained, since icdine
in varied ferm is often used in medica-
tion, If the iodine contaminant is in-
organic (Lugol’s, hydriodic acid) it is
generally possible to wash it from the
protein precipitate during the early
stages of the determination.

Foreign iodine odministered in
organic form, as in such x-ray contrast
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QUID NUNCS

ALBERT E. SOBEL, past president
of the AACC has just completed a
group of lectures on the chemistry of
bene and tooth formation before local
sections of the ACS. Dr. Scbel was
quest speaker at meetings of the
Penn.-M.Y. Western Barder, Penn.-Ohio
Border, Columbus, Wooster, Morth-
eastern Chio and Akron Sections of
the American Chemical Society.

Ak k Ak khkkkk K

Dr. Joseph Greenspon announces
that hiz company, Process And Instru-
ments are now situcted in lorger
quarters. The new oddress is, 15
Stone Avenue, Brooklyn 33, N.Y.

LA A B A A B B BB B &

ALEXANDER T.SHULGIN, formerly
a member of the Blochemistry Depart-
ment of the University of Califarnia ot
Berkeley, becomes directar of the
Radiocchemical Division, BIO-RAD
Laboratories, Berkeley, Califernia.
Prier to his faculty position at the
University, he attended Harvard Uni-
versity and the University of Cali-
fornia, His work and publications have
been in the field of isctopic arganic
syntheses feor investigation of meta-
bolic processes.

In his new post, Dr. Shulgin will be
responsible for technical operations
concerned with production of the
Laborataries” specialized line of
radicchemicals for the bioclogical and
medical fields.

media as lipiodol or diodrast, may
cause greater difficulty the speaker
explained. In the latter cases, the
ledine may be in some way [ncorperat-
ed with protein, so that analytically it
may respond as PBI. In these cases,
the Total Iodine may be as much os
20 or more micrograms %, with an
appreciable difference between it, and
the PBI. MNormally the speaker stated,
the PBI and Total lodine are either
the same, or at most 1 or 2 micro-
grams % apart from each other. A
grecter divergence than this, together
with a high Total Icdine, should cast
some doubt on the diagnestic value
of the PBL.
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CHEMICAL EVALUATION OF THE FUNCTIONS OF THE LIYER

by
John G. Reinhold

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

PART |

(A) The Anatomy Of The Liver
(B) Diseases Of The Liver And Biliary
Tract
(C) The Chemical Physiology Of Liver
Dizease
(1) Carbohydrate Metabolism
(2) Cholesterol AndLipid Metabolism
(3) Nitrogen Metabolism

INTRODUCT 10N

In discussing teata for liver func-
tion an attempt has been made to fit
the warlous practical tests Into the
larger picture presented by the dis-
turbed chemilcal physlology of liver
dizeaze. The practical tests described
are those that the author and his col-
leagues have found tc be useful, Such
a selection ls conditioned by many
factors besides the excellence of a
glven test and technique, and itshould
not be inferred that alternafive methods
are inferier, Furthermore, limitations
of time and apace, the fact that much
of the writing was done while on wva-
catien In Mexlco two hundred miles
from a library, and the undoubted ex-
istence of gaps in the knowledge of
the reviewer will account for the fall-
ure ta mentlen certain contributions.
For further information and a truly
comprehensive review, the reader is
referred to ""Disecses of the Liver,
Gall Bladder and Bile Dusts’ by 5.5,
Lichtman, the third edition of which
appeared this year.

The present review s to be pub-
liched in three sections. The first Is
in this issue, and I concerned with a
review of the onatoemy of the liver, a
brief description of Ita diseases, and
a discussion of disturbances in carbo-
hydrate, fat and protein metabolism.
A second section will continue with
protein metabolism, the non-protein
nitregen, blood clotting, iron and cop-
per metabollam, detoxification, phos-
phatase, and bile plgments, The final
section will include dye excretion,
selectlon and application of hepatic
teete, and the biblicgraphy.

Much of the metabolic activilty of the
body is centered in the liver. It iransforma
focd inte realily usable nulrents, slores
such nufrlents untl needed, releases them
into the circulation and regulates their
concentrallons, and disposes of the woste
products of thelr metabolism. The liver

Philadelphia, Pa.

manufactures mony substances not avail-
able in the foad. [t detoxifien unwonted
materials, It secretes adjuvenis to diges-
Uve pocesses In the intestine and ex-
aetes wasle products in the bile. It re-
leases hormones ond enzymes into the cic-
culation and regulates the level of her
mones from other sources. It forms lymph.
The liver contributes to the production of
blood plesma, including substances con-
cerned with clotting. It alds in requlation
of the circulating blood volume, It partici-
pates in the resistance to infection, It
produces heat,

Before discussing the functions of the
lver and means for studylng them, a
resume of the main focts concerning its
anotomy seems oppropriate. It is neces-
aary alao, to describe the mojor diseames
of the liver In order to define more clearly
which chemical studies should be mode
and the responae that may be expoected,

THE ANATOMY OF THE LIVER

The liver of a healthy adult weighs 1650
grema on the average and it la by far the
largest gland in the body. It conmists of
lobes which vary in size and differ to some
extent in the sources of thelr afferent
hood supplies. The liver is encesed in a
membrane of connective tissue. Thiz ex-
tende Into the lwver at the transverse fis-
mume of the under surfoce [(porta) in the
form of a tree with innumerable braonches,
This framewerk of connective tssue sup-
ports the paenchymal cells, blood ves-
sels, and bile duciz. The portal wein,
hepatle artery, hepatic win and bile ducts
enter the liver through the porta also, and
undergo equally extensive bronching In
its finer structure the liver consists of
lobules, one to two millimeters in diameter,
The lobules consist of numercus tubu-

lar secretary units, each formed by
parenchymal cells sumounding a bile
exnaliculus. Elood reocches the lobules

manly fom the bronches of the porlal
vein, but this scurce Is supplemented by
arterial blood fom the hepatic artery. The
Hood enters the sinusolds, spoces be-
tween cords or sheets of hepatic cells,
ond passes through them to drain int the
central vein of the lobule. The relation-
ship of these structures is shown in Figume
1. (Figure | = Figure 352 in Histology, by
AM. Ham, 2nd ed 1LB. Lippincott, 1953)
Flaw of Blood through the liver and the
Hood supply of the lobules iz controlled
by an intricaw mechonilsm, much of it lo-
cated within the lobule itself Mocgralth,
B.G., ond others, 1851k

Recent studies (Elias, 1953) have al-
tered previously cccepted conceptz of the
liver structure by demonatrating thaot the
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parenchymal cells are aorronged in shests
Hetween these ore the =inuscidal spoces
which moke possible direct access of
Heod o these cells,

The parenchymal cells, the most abun=-
dant and charocterstic cells in the liver,
have both secrelory and metabslic func-
Hons., Furthemmore they have both exocorine
md endocrine secmiory functions and are
ammanged 3o that each cell foces both a
duct and a sinuscsid contoining blood,

Bila n conaticulus flows on tewards

ari hapahic attery antees sinuscids whaes
ik Tlows tovwards cankral wain
of lobule.

Fig. 1. Drawing (at high-power magnifi-
cation) to show how blood from the portal
vein and the pepatic artery fat left) flows
into sinusoids, lined by reticulo-endothe-
lium, that lie between liver cords and emp-
ties into the central vein (right). The way
that bile travels in the opposite direction
in canaliculi to emply inte bile ducts in
portal areas is alzo shown,

Besides the parenchymal cells, the 11w
contains large numbers of retculo-ende-
theliol (Kupifer) cells which form a lining
for the sinuscids, Seme estimates indicate
that up to one=third of the total number of
liver oells are of this typs. This poien-
tially hemopoietle Hesue is similer to that
in bone marrow and splesn. The Kupffer
cells have phagocytle properties and are
impartant in connecton with hemoglohin
regkdown and immunity recctions.

DISEASES OF THE LIVER
AND BILIARY TRACT

Disturbances of metabolisam eccurring in
Uver disecse may be sufficlently severs to
Jeopardize survival. They may be the re-

sult of (1) failure of the parenchymal cells

o carry out vital functions becouse of in-
fectons or noxous agents (2) decreased
mass of funclioning parenchymal cells re=
mlting Fom disease (1) deceased avwaile-
Hlity of blood to the liver cells becouse

i
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of [a) distortion of the liver architechire
by ecar tissue, (b) prolonged disturbonce
of the mechoniams requlating flow of blood
in the liver with consequent shunting of
Hood around the liver or thmough it, () ex-
trehepatic interference with blood supply,
[4) impaired nutrition, (5) reoction of other
organa o liver domage, e.g. brain, kidney,
pancreas, adrenal, gonods, spleen, (8) in-
Judicious therapy.

Infectous disecse of the liver, such o=
viral hepatitis, Iz chorocterized by degene
emtlon cnd necroszis and regeneration of
parenchymal cells as shown by variotions
in mize and staining charocteriztces.
Necmeals and complete disoppearance of
cells and destruction of the nomal archi-
ecture of the lobule by scar Hssus may
Iollow. Scavenger cells, histiocytes, lym-
phocytes ond plasma cells infiltrate the
domoged regions. Edema may occur and
ogather with the dissrganisation of struc-
tare, contribute o decrecse the hlood
supply. Hegenemtion of the parenchymal
calle con accur mpldly ond produce on as-
onishingly large masa of cells within a=
little a= 24 to 48 hours. Hegeneration is
favered by a well-maintained bloed supply,
and lacking this, foile to aocur [(Grindley
ad Bollman, 1952

Viral hepotitus ordinarily runa its coume
within one o three monthe with opparently
complete recovery. It may howewver, be-
come chronic in obout | per cent, persist-
ing for mony years, at times in an asymp-
fwomatlc form. Fomerly, viral hepatitus
we often mistaken lor a disease of the
ble ducts and the term "cotorrhal Joun-
dice' in the older literature is a result of
this confusion.

The tern cholangiolitic hepatitis has
been opplind by Watson ond Haoffbouer
[1948) to a seyndrome in which inflammea-
tion of the smaller bile passoges predomi-
note. It differs in a striking maonner in itz
efirct on the chemical componition of the
bleod Fom those diseases that involve pri-
marily the paorenchymal cells. Chemical
chonges ore similar to those found in
Hliary obatrucion ond all of the rescurces
of medical knowledge may be required to
make a differeniation,

Deposition of fat in the liver may occour

- part of a general odiposity resulting

fom cvemutrition, a8 a result of dietary
deficlencles, or as an effect of the action
of toxic substances. Dible (1951) has re-
cently evaluated the significance of liver
fot and has demonstrated experimentally
fat liver fat tends to be increased in pro-
portion to body fat. Fatty liver resulting
from overnutrition has little importance in-
sofar a& the functon of the liver la con-
cerned,  However, deposition of fat coused
by toxic substoncee ias evidence of a seri-
ous disturbonee of hepatocellular functon.
Among the nutritional deficlencies assc-
clated with fatty Hver are those of methyl-
atlon induced by lack of betaine, choline,
methionine, or other extrinsle sources of
methyl groups. Low protein intckes may
alss contribute to the production of Fatty
livers.

Although lver disease of nufritional
crigin la uncommon in the United States
{if the chronic alecholic is excepted), it is
a majer prodem in many parts of the world,
notably the tropica megions of Africa ond
Asla, and in the Coribbean area [t may be
accompanied by Infil tration of fat, necotic
changes ond cellulor infiltration and in
certain instances by accumulation of exu-
date in the liver. In certain ports of
Afdco, pimary carcinema of the liver may
ke a major manifestation of nutrdona de-
Beienoy, in others, cirthosls hos been o=
poarted in fbur of five necropeles,

Liver domage may occur s a resilt of
severs sirains on metaobolism associated
with mony dizeazes. In infectious moro-
nudeonis it may be sufficiently severe o
mnatitute a grave hozard o the patient
Marked joundice ond severe dteratlons in
liver function are seen in such patients.
Malearia, lobar pneumonia, typhoid fever,
varfous onemias, syphilis and cholera
serve as other exanples, Dicbetes ond
thymioxooaia oas moy lead to marked
liver damadge, Surgical operation and
aesthesia couse impalment of 1iver func=
tion in some patients (Fairlle and others,
1951% Liver follure may cccur in preg-
nancy.

A faling heart ond the resul ing scoumu=
lation af Hood in the liver ond other via-
cera (chronic passive oongestion) may
laad to marked impaiment of the efficdency
with which the liver functions. Hypoxia
due to other couses daso leads o liver
damacge.

Pmliferation of the connective Hssue.of
the liver may result from liver disease of
infectious, nutritdonal, exic, hypoxic, or
necplastic etiology, or it may occur spon-
tanecusely becouse of diminished Hood
supply resulting from creulatory ond other
faciors. The overgmwth of connective
Hssue in tum leods o disorganization of
the liver structure and this again to further
interference with the Hood asupply. The
and result ia a shrunken liver consisting
largely of connective tissue, ond with a
markedly decreased mass of parenchymal,
reticuloendothellal ond wvascular tissue.
The designation of portal drrhosis, atro-
phic cimhoslis or Loennec's cirthoalas has
been used ol varous imes o denote such
scurred livera. Although not all scmred
livers fit the pathologist's definition of
Loennec's cirrhosis, this descriptive term
appears to be preferred ot present, Laen-
nec’s cirrhosie accounts for a large pre-
portlon of the liver disease encountered in
Amaricon hospltals,

Cirthoais of o completely different et-
ology, differing dsc in its morphologic
ond chemicad charocterdstics, appears
after bliary cbhstruction has persisted fbor
long pericds. Known as biliory cimhosis,
it is relatively uncommon. This condition
may eccur spontanecusly aso, Its etology
baing undear.

Obetructlon of the hbile ducts aften
couses joundice which may be attdbuted
ermnecusly o liver disease. It is essen-
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ol to distinguish joundice due to hiliary
abetruction from that coused by liwver di-
sease or excessive deatruction of blood,
becouse obatruction requires aurgical
treatment, wheress suwgery may not be
wall tolerated by the patient with 1iver di-
sease of be needed by the patlent who is
hemely zing his erythrocytes. Gall stones
entering the common bile duct are the
usugl couse of biliory obatruction. Other
couses Include neoplostic disease of the
ducts, especialy of the aompulla of Vater,
or carcinoma of the head of the pancrean.
Stricture of the ducts may ollow infecton,
surgical exploration or other rouma Di-
sease of the gdl Hodder frequently is
omplicated by liver denage. The pomcreas
often shows evidence of baing Involved.
Faflure to establish the presence of biliary
cbstruction and to correct 1t may leod aven-
tually o billery crhosis.

Carcinema or other types of neoplastic
digeass of the llver may or may not be ac-
companied by joundice. Often such lesions
present few aigns o the physidon., Ob-
struction of the blle ducts within the liver
by neoplasm presunably brings about the
fise in dkdine phosphotose actvity in
sarum which provides one af the few diag-
nostic adds avalable,
~ Deomage to the liver may be coused by a
large number of chemicals ond druga. Car-
on tetrachleoride hos been extenszively
used for production of expermental liver
domoge, and probably haos been nwelved
more often than redized os on Insidious
coune of clinical liver disease. Atophan,
various sul bnonides, para anino benzoate,
tesiosterone, arsenicals, and others have
been implicated. The effect on liver func-
tion, a8 measured by laboratory studies, may
rezemble that observed in biliory obstruc-
tion rather than porenchymal liver disecse.

Abscesses and cysts of the liver ooccur-
rAng as a result of infections or parasites
generally are too localized ond involve too
little of the liver substance to bring about
measurable changes in liver lunction.

Liver disease may affect the metabolism
and funetions of other organs. Eifects
upon the brain are especially noteworthy.
Continuing liver dissase of maximal sever-
ity may eventually leod to lose of con-
aclousness or convulslons, and the charac-
teristic electroencephalogaphic pattemn of
the syndrome known os hepatic coma.
Hepotic coma 13 frequently but not neces-
sarily fatal. Recovery may occur spon-
tmeocusly but also has been ctirlbuted to a
variety of therapeutic agents. Among treat-
ments reported as successful are: the injec-
tion of nicotinic ocld, thicmine phosphate,
vitemin B, multiple B vitamins, glutamic
ocld and glucose. Exchongs transfusion
and oxygen theropy also have been used.

Impadrment of kidney function commonly
aoccompanies liver diseose, and maoy be-
come a grave problem. The coexistence of
hepatic and renal failure is often refemred
to as the "hepate-renal syndrome’’. Far
quhar (1949) has described the deterioro-
tlen of kidney function occurring in wviral
hepatitis.




CHEMICAL EVALUATION OF THE FUNCTION OF THE LIVER

THE CHEMICAL PHYSIOLOGY OF
LIVER DISEASE

The list of chemical disturbances ob-
served in liver disease is a long one and
will become lengthened as metabolism in
liver dissase is studled more intensively.
Knisely (1951) has listed 18 major as-
serted chemical functions of the liver with
75 subheodings. Moy of thess cannot be
discusned here for lack of space.

Carbobydrate metabolism.— Studies of
hepatectomized animale by Meann (1927)
and his cellaborators showed conclusively
the wital importance of the liver for main-
tencmoe of the blood glucose concenfro-
tion. Although hypogly cemia {2 not a com-
mon complication in patients suffering from
acute parenchymal liver diseacse, it dows
occur in cirhosis of the Losnnecs type
with sufficient fequency fo require that
fasting hleod glucose detemminations be
includad in the study of such potients.
Blood sugar concentrations as low as 25
mg/100 ml. are not uncommen. A diagnosis
of islet cell adenoma of the pancreas oc-
caslonally is errcnecusly mode in cirthotic
patients becouse of recurrent hypoglycemia
[Conn et al), Waife (1951) and collaboro=
tors showed that insulin resistance occcurs
In cirhosis, the fall in blood sugar after a
atandard insulin injection being delayed
as compared with that of healthy ndividu-
ala. Howewver, hypoglycemia following the
ineulin persisted for @ much longer time
than in healthy controls. Thus a markedly
impaired ability to mokilize glucose In
response to hypoglycemia may be deduced.
Injection of epinephrine couses a smaller
Hee in blood swgor of patients with Liver
dimeane than it does in healthy subjects
[Geill, 1943; Kinsell and assocciates, 1543).
Hillman (12449) reports this test @ hawe
doubtful walue in the study of liver func-
Hon.

Glucose administered lo patients with
liver disease often couses a greater and
more persistent rise in BHeood glucose thon
it does in healthy individuals, Conn et al;
(Campbell and Tagnon, 1948). Smith, Et
tinger, and Seligson [1953) have studied
the metabolism of fructose and of glucoss
in potients with liver disease. They found
evidence of Impalred ahility to utilize
both, but not of sufficlent consistency o
enable application as diagnostie or fune=-
tlonal tests.

Dacrecsed utilizotion of golactose In
liver disease has provided the basis for
one of the earllier tests of liver function
(Bauer, 1808}, The measurement of galac-
tose excretlon in urine originally ueed has
been reploced by meacsurement of blood
galectoae concentrations {Althousen, Lock-
hart ond Saley, 1940), [Althousen, 1949)
{Zieve, Hill and Nesbitt, 1950) Colcher,
Patek mnd Kendall (1946) have described
an Intravencus galociose tolerance test by
which the quontlty of galactose removed
per minute wos found to be morkedly de-
creased in liver disease. The couse of

the elevated blood galactose ond increosed
ocutput in urine characteristic of =severa
liver disease has not been established, but
presumably it represents interference with
the enrymatle conversion of galaoctose o
glucose as described by Coputto, Lelodir,
Cordind and Polading (1950). An idiopathic
defect in galoctose metabolism involving
a galoctose kinase has been studied by
Greenman (1950). The liver is thought o
be the source of this enzyme.

Methods for study of disturbances of
carbohydrate metabolism in liver disease. -
Blood sugor determinations after an awver-
night faat generally will enaoble detection
of hypoglycemia. A diet very low In cor-
bohy drate  accentuates  the  tendency
toward hypoglycemia, (Conn. et al [18938).
Glucose tolerance measured by standard
three or five hour techniques may be used
but, as indicated above of fers little useful
diagnostic information. Measurement of
phosphate concentrationg in serum alsoc
feile to differentiate clearly batween the
several couses of impaired glucose toler-
mce. Meathods for galactose toleronce are
glwen in the preceding paragaph. Further
studiea by memns of these improved tech-
niques are needed for appralsal of thispro-
cedure. The recent literaoture gives little
reason o belleve that Fuclose lolerance
teats would be of value in diagnosis of
liver disecse,

Serum cholesterol and lipids in liver di-
sease.— Hecent wok hos supported the
balief that the liver e the principal organ
concemed with the metabolizm and excre-
ton of chelestersl. The serum lipids often
show maorked changes in dizeases of the
liver and billary tract. Although serum
cholesterol concentration ond the partition
between Fee md esterified cholesteml is
most frequently studled, neutral fot and
esapecially phospholipid may also show
marked changes. Relatlonships between
free ond esterified cholestersl and be-
tween free cholestersl and phospholipld
which in health ore maintained within ner-
row limits are subject to striking disturk-
ances in severe liver disease. Liver di-
sease ln which injury to the parenchymal
cells Is severe Is characterized by lowered
lipid concentrations which often fall below
the minimal concentrations observed in
nofmal Individuals of the some age. The
onset of Joundice in wviral hepatitis is
soon followed by falling serum choleaterol
concentrations, the result lorgely of a de
crease of the eaterifled component. Both
concenfration of esterlfled cholesteral and
the percentage of the total cholesterol es-
terifled are lowsred. [f liver damage i=s
vary severs, esterified cholesterol may
become undetectable. Hecovery is cccom-
panled by rising concentrations of the as-
terifled cholestersl in serum. Free choles-
terol often is Increosed at the same time
a0 that moderately elevated concentrations
may exist during the stoge of remission.

Cirthosls of the Loennec type, la also
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characterized by low serum lipid concen-
trations especially when atrophy of the
liver is extensive. Serum cholestercl cone
centrations of less thon 100 mg./100 ml.
are quite common, The proportion of esteri-
fied cholesterol aleo is lowemed, although
exceptions exist. Low phospholipid con-
canfrationg ales are the rule. Cayer and
Comatzer (1950) found decreased rate of
pheapholipld synthesis In cirthosis,

Production of fotty livers in animals by
mutritional deficlencles or other means
tends to lower serum cholestersl and other
lipid components of serum. There is some
evidence for a similar reclprocal relation-
ship in man.

Billary obstructon regardless of couse
is choracterized by elevated concentro
tiong of serm lipids. Extremaly high con-
centrations, among the highesat known to
ooour due to any couse, are encounbered
in patlents with kilicry obstruction of leng
duration or with biliary drihosls. Ahrens
et al. (1950) in a review dealing with bili-
ary cirhosis describe o disproportionate
increane in serum phospholipid concentra-
tion. They hove alea clarified the relo
tHenship of elevated serum lipld concen-
trations to xonthelasma and xanthomaotosia,

Cholanglelitic hepatitle end toxic hepao-
titls of the type coused by chemicals mnd
drugs also are associated with elevated
seafum lipld concentrations.

Some use s made of serum cholesterol
analyses for differentiotion. of primarily
parenchymal from primarily biliary lesions
in Joundiced patlents. However, such
analyass cffer little information that can-
not be obfained meore casily and depend-
ably by other methoda. Mot anly do some
patients with billiary ohatruction fail to
show a rise in concentration of serum
chalesteral excesding the broad ronge of
concentrations found in healthy individu-
als, butl abnarmally elevated serum choles-
terol concentrations ecour in many patients
with infectious hepatitls or other predom-
inantly parenchymal types of liver disease.
Such Increased levels are observed espe-
cially as regeneration of the liver procesds,

The finding of low concentrations and
ratics of esterified to total cholesterol in
a jaundiced patient Is streng but not con-
clusive evidence for parenchymal lver in=-
volvement of severe degree, Serial studles
of the esterified cholesterol concentration
provide means for eatimating changes in
the state of the liver in parenchymal liver
disease of moximal severity. They do not
however, reliably Indicate the prognesis.
Esterified cholestercl measurementz have
their greatest usefulness in study of such
patients becouse more sensitive tests,
such aa bromsulfalein retention and the
turbidity tests become maximally poaitive
‘when there ls atill a substantial amount of
functioning parenchymal tissue remalning.
On the other hand, for study of patients
with less severe liver diseass, less elabo~
rate and time-consuming methods thon os-
terifled cholesterol determinatione are
more satisfactory. As on indication for de=-



termination of eaterified cholestercl, the
prezence of joundice o of a marked eleva-
tien of serum bilirubin serves reascnably
well,

The couse of the lowered concentraticns
of serum lpld choracteristic of aevere
Uver diseose 18 not known. Caontributing
factara include (1) the lowered Intake of
lipid brought about by prescription of diets
high in carbohydrate and low in fat for pa-
tlents with lver disease. (2) Decreased
synthesis of fot and of other Upids be-
couse of reduced mass of parenchymal
cells, impaired blocd supply and other re-
lated mechantcal factors leading to ime-
patred efficlency of bloechemical trans-
formations, (3) o diminished supply of sup-
plementary factors such as labile methyl,
choline, etc. becouse of diminished intake
and decrecasd aynthesis, these together
with other focters, leading to (4) deposi-
Han of fat In the liver,

The dececsed esterification of choles-
terol ocewrring In severe liver dizease
olss is unexplained. It may be a manifes-
tation of a general decrease In estercse
activity since cholinesterase of serum is
also depressed, Bollman (1850)has pointed
out that the intestinal mucosa i8 an active
site for esterification of choleateral and
that it adds by way of the lymph eoch day
twice the amcunt of cholesterol ester found
In the plasma at any time. The role of the
liver may be to supply some focter needed
by the Intestine for such synthesis, Its
requlotory function i unmistakable.

The cause of the elevated concentration
of lipid in serum, sc typical of bilicry ob-
struction, is also cbacure. The bile does
not appear to be an Importaont route of Lipid
excrotlon. Much of the cholesteral and
probably all of the phospholipid excreted
in the bile is reabacorbed. Balfour (1947)
found that the rate of production of phos-
pholipid was increased in biliory obstruc-
tlon and that the rise in concentration was
proportional te the increass in rate of ita
production, Aosenman, Friedmon and
Byers (1952) have postulated that choles-
terol concentration in serum rises cs o
response to an increcse in concentration
of bile acld (cholate), They believe that
changes in concentration of the laiter are
occompanied by changes in serum choles-
terel which serves perhaps to counteract
the toxicity of cholate for tisswes., Byers,
Friedmon and Michaelis {1951) find that
the liver ltself is the scurce of the extra
cholestercl,. The close relationship main-
taimed between free cholestercl ond phoa=-
pholipid might then be expected to lead to
Increased concentrations of the latter.

Inlormation  concerning bile acids in
liver digease l& scanty and unsatisfoctory.
It Is to be hoped that recent Improvements
| In sensitivity of the metheds for bBlle acid
determination in serum and bile will over-
come this deficlency. Studies of flstula
| Hle following release of billary cbstruc-
ticn In patients showed cholate to be ab-
semt from the bile for a number of days
{Ravdin. et al, 1933). The crude metheds

available in the past for estimating bile
acid concentrations in serum indicate that
bile acid enters the blood stream to attain
concontrationa of 10 to 20 mg. per 100 ml.
in the presence of billary chetruction. Ele-
vated values moy ocour alse in liver di-
aease affecting the parenchyma predomi=-
nantly, [Sherleck ond Walshe, 1948).
Methods for study of disturbances of
lipid metabolism in liver disease.— Serum
choleaterol and cholesterol ester concen-
trations may be determined by the metheds
of Abell, at al {1952} er of Sperry and Webh
{1950). For phoapholipld concentrations
the method of Zilversmit and Davis (1950)
ie convenlent. A ropld and simple method
for detecting total lipld of serum, the
phencl turbidity, hos been described by
Kunkel, Ahrens and Eisenmenger [1948).

Phenal Turbidity

Principle. — A reagent contalning phenol
together with scdlum chloride in high con=
centration reacte with serum lipld to pro-
duce turbidily which ls proporticnal te the
concentration of lipid.

Reagents.—  Phenol-sodium  chloride
solution: Dissclve 60 g. of MaCl In about
450 ml. of water. Add 5 ml. of colorless
liquefled phencl (90%). Dilute to 500 ml.
with water, Store in the cold and discard
when it turns yellow. Liquefied phencl is
prepared by odding | part of water to 10
parta of phencl crystals.

Sodium chloride sofution: 0.05 per cent.

Standard:— Colloidal gloss suspension
as described for thymol turbddity,

Procedure.~ Blood is collected frem the
fosting subject, preferably befors beeak-
fast. Measure 5.4 ml. of phencl-zedium
chloride solution Inte a cuvette and ploce
it in o water bath at 25°C, for 5 minutes.
Add C.3 ml. of serum. Mix and replace in
the water bath for 30 minutes. Measum
the absorbancy at 660 mu.

For setting the =zero, use a blank in
which 0.3 ml. of asrum are added to 5.4
ml. of 0.85% sodium chloride solution.

Caleulation.— Some as deseribed for
zinge turkbldity. BResults are expressed in
Shank-Hoagland (1945) unita.

Interpretation.— Obstruction of the bile
ducts, biliory cirrhesis, hepatitis due to
polsons, and other conditlons in which
there Iz Involvement of the billary troct,
such os cholanglelitic hepatitis, are char-
acterized by elevated phensl turbidity.

The phencl turbidity, mecsured logether
with thymol turbldity, enables allowance to
be made for elevation of the latter coused
by high serum lipid.

Healthy subjects have been found to
have phencl turbidities averaging 20 units,
Values exceeding 34 units are chagrved in
only five per cent of fosting healthy sub-
jects, those exceeding 40 units may be
considered definitely abnommal.

Nitrogen metabolism in liver dizsease.—
Patlents suffering from liver disecse tend
to lose mofe nitrogen than they take in.
Impaired digestion and absorption of food
proteing moy be an impartant contributing
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foctor in some forms of liver diseane be-
cause of a decreased secreticn of pan-
creatic enzymes caused by associated in-
valvement of the poncreas,

The liver, the principal site for trons-
formatien of emino ocids by synthesia,
transamination, etc. into those forms spe-
cifically needed, carries out such transfor-
matlone less effectively when disecsed or
otherwise injured. Thus, increcsed con-
centrations of aminc cclde are found in
bleod and urine in liver disecss. Analyses
of the distribution of ominc-ocids In the
urine of patiente suffering from paren-
chymal liver disecse by Dunn, et al. (1950)
and Gabuzda, et al, (1952) indicate that
certain amine acids are increased substan=-
tially, ameng them methicnine, tyrosine,
and  iryptophone, ond that others ore
lewered, lysine, histidine, ond iscleucine,
Dent and Walshe (195]1) describe six dif-
ferent potterns of emincaciduria eccurring
in liver diseane,

In Wilson's disease (hepato-lenticular
degenoraticn) amine ocid cutput in urine i=s
substantially increacsed whereas little ar
no change con be detected In concenira-
tions of bleod omine ccids (Dent and
Walshe, 1951).

Some of the tests employed for study of
liver funetion have as thelr basis the im-
pafred metabolism of amino ocid. Among
such is the tyrosine toleronce test of Bern-
hart and Schnelder (1943). One of the fac-
tors causing delayed excretion of hippuric
acid in Quick's test(1893 1)is said to be the
decreased ability to mobilize glycine for
conjugations.

The elevated emino acid concentration
in blead contributes to the elevation of non
proteln nitregen characterlstic of patients
with severe liver involvement, Other sub-
stancea, creatine, creatinine, uric acid,
ammenia, cs well oz undetlermined nitrogen,
also moy be elevated, Urea concentrations
may be increased, within normal limits, er
decreased In rare Instances. The eleva-
tlen of non-protein nitregen iz mainly are=
sult of the impairment of kidney functies.
However, urea nitrogen may not be elevated
in preportion to the creotinine and NPM
concentrations. In part this la due to im-
pairment of the reactione involved in its
synthesis. A second factor is the lowered
protein intake often prescribed for patients
with liver disease. Conclusions concerning
the kidney function of patients with severse
dizsease of the liver therefore are likely to
be more reliable if based on creatinine or
nan=protein nitrogen determinations than if
based on bleod urea nitrogen.

Creatine concentrations are morkedly in-
creased in the serum of many patlents in
hepatic coma (Reinhcld, unpublished ob-
servotiona)s  The impaired efficiency of
the metabolism of muscle in such patients
with resulting losses of creatine from
phosphocreatine is thought to be the main
source, Henal foilure alone ls not respon-
slible.

The lver Is the site of numercus reac=-
tiocpa concerned with ammonia metabolism.



CHEMICAL EVALUATION OF THE FUNCTION OF THE LIVER

These Iinclude deaminization of amino
aclds and of adenylic acld, and synthesis
ol glutamine. Bleosd cmmonla concentra—
tions In hepatectomired degs were found
te rime rapldly (Gordon, Freeman and
Farmer, 1952), confiming earller work by
Eollman and Mann (1930). Interest in bloed
ammonia in liver disease has been revived
recently by the {inding that patlents suf-
fering from clrthosis who hod received
ammonia=caontaining ion exchonge resins
aften showed signs suggesting those of
hepatic coma (Gabuzda, Phillips and
Davidson, 1952). Blood ammenia concen-
tratione ware substantlally increased. Kirk
[1938) and others previoualy have ahown
that the ammonic content of blocd i= In-
creased in patients with severe liver di-
sease, Seligson (1953) recently reported
that not all patients In hepatic coma had
elevated blood ammenio concentrations. A
report by Melsen and Seligson (1953)
ghawed thot ammonia comes from the portal
vein, kidreys, cnd muscles mainly. In
shock the liver faile te remove It com-
pletely and the blocd ommonia level rises.
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Fig. 2. Changes in serum proteins oc-
curring in a human volunteer during the
course of wviral hepatitis, At 0 days, this
volunteer ingested material containing
vints obtained from a patient suffering from
infectious hepatitis, The arrow indicates
the appearance of clinical symptoms. Note
the fall in albumin concentration and the
sharp rise in gamma and beta globulin con-
centrations with graducl return to the orig-
ingl valzes, Protein measwrements were
made by the moving boundary method at
pH 7.6 in phosphate buffer. {From unpub=-
lishes studies by Neefe, Chambers, Gilman,
and Reinhold).

Plasma proteins in liver disease.— The
liver has o dominont rele in plasma protedin
ayntheais. It i the known source of
plasma albumin and fikrinogen (Miller, Bly,
Watson, Bale, 1951}, Probably proteins
other than fibtincgen inwolved in the clot-
ting of blood also originate in the Lwer, It
is the scurce of impertant components in-
cluded in the alpha and beta globulina
[Aoberts, 1953, Aoberts and Brunish, 1953).
The liver alse is involved In synthesis of
gamma globulin although there i much
evidence Indicating that synthesis of
gamma globulin = largely extrahepatic,

Albumin concentrotions in sefum are
lowered inpatients sulfering frem cirthosis,
in wiral hepatitin during its clinically ac-
tive stages, in nutriticnal lver disease,
and In necplostic diesase invelving the
liver, Many authorities consider it to be
aneng the meost dependoble measurements
available for establishing the presence of
Uver disease [numercus other causes of
lew albumin concentration usually can be
excluded without difficulty) and for follow-
ing its clinical course, For this purpese
it is superlor to total serum protein con—
cenfration becouse changes in albumin are
commonly masked by an egqual and simul-
taneous rise In globulin so that tolal pro-
tein remaing unchanged. The changes oo-
curring in scrum proteins of a volunteer in
whem wviral hepatitis wae induced iz shewn
in Figure 2.

The couses of the decreased albumin
concentration include (1) impalred syn-
thesis because of decreased moss of paren-
chymal tissue (2} losses by transudation
into gscitic and edema fluld (3) losses by
hemorrhage, o egquent complication of
cirthoals (4) increase in ploama volume (in
clethosls) (5) low pratein intake,

The lowered concentration of serum al=-
bumin iz one of the foctore responsible for
the occurrence of flocculation in the
cephalincholesterol flocculotion and re-
lated teste. A chenge in constitution of
albumin ond alphao globulin probably con-
tributes. A second majer focter i a rise
in concentration of gammao globulin.  Yet
another variable 18 a rige in stabilizing
action associated with biliory ckattuction
(Dueei, 18950} The physicechamical basis
for the flocculation and turbidity tests has
been discussed recently by Saifer [1952).

An increase in gamma globulin accounts
for much of the increcse In total globulin
of serum. Whersas in healthy individuals
gamma glebulin reaches o moximum of 1.5
q./100 ml., in liver disease concentrations
double this are common, and coencentrationa
five or mere times the maximal normal
cccur In some pallents with hepatitis,
Zimmerman, Heller and Hill (1951) ob-
served o globulin concentration of 9.9
g.#/ 100 ml. In a patient with subscute he-
patic mecrosls. Values as high os this
hawe besn encountersd en several ccco-
slons In the writer's loboratory,

The marked rise in gomma globulin oc=
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curring in liver disease is similar to that
eccuring in many other disecses. Haobert-
gon (1950) has described extremely high
gamma globulin cencentrations ag a meani-
[eatation of sensitization lo drugs, and
Carter {1949) described equally high gamma
globulin concentrations aa a result of
trichinosis, Tellum (1948) conslders it to
ba port of a general responae to aeneitiz-
ing agenta, The rise is asscclated with a
marked proliferation of plasmacytes in
bone morrew to as moch as 25 per cent or
mote of the total count, Flasmacytes ond
lymphocytes alse cccumulate in the liver
and other affected areas. These and other
obeervations have led Fagreus (1948),
Ejorneboe and asscciates (1547), ond
Ehrich (1953) and othere te atiribute to
the plasma cells the formation of gamma
globulin. Acccrding to their hypothesis
the elevation in gormnma globulin cocurring
in response to stressful stimull, cmong
them liver disecse, ia a reault of the pro-
liferation of this gamma globulin producing
tisaue. However, FPopper (1951), Franklin
{1951) and their coworkers have chaserved
changea in the Kupflfer ond mesenchymal
celle of the liver that correlate with in-
creased gamma globulin concentrations in
aorum. They belisve that these cells are
the source of the exira goammo glebulin.
Yet another explanation has been offered
recently by hiller (1953), who believes
that the diminished synthesis of albumin
and other plosma proteine leaves a surplus
of omine acids which are converted Into
gamma globulin sutzide the liver,

The rize In gomma globulin in many
patients suffering from liver disease is ac-
companied by elevation of beta globulin.
Extra protein components not normally ob-
servied may oppear when elsctrephoretic
separation of serum protein is made at pH
8.8, (Mortin, 1946k That most frequently
encountered is the H protein of Violller
{1950} observed in infecticus hepatitis.

Increased gamma | concentratlons were ob-

served by Franklin ard associates (1951)
Eequently in liver disease and rarely in
other conditions, These compenents hove
mobilities close to that of [ikrinogen.
Cther aobnormal components may appear
within the gamma and beta fractions,

Fibrinogen appears toc be within normal
limits or low in the plasma of patients suf-
fering from liver disease (Stefonini, 1949).

Alpha globuline, particularly ulp.'hn!,
show a tendency toward lower concentra-
tipns than these exigting in health. Serum
mucoprolein has been found by Greenspaon
et al (1952} to be decreased by hepatitis
but Increacsed by metastatic invanion of
the liver, Much of the mucoprctein ls in=
cluded within the alpha globulin fraction
of the serum proteln.

The concentrations of some of the ape
cific protelns included in the alpha glob-
ulin fraction alzo are decreased. Thus
setum pseudc-cholineaterase is meorkedly
docrecsed In many patients with liver di-
seage. Gray, Probstein and Heifet= (1941)



showed also that serum amylass activities
are decreased {sxceptions ocowr if there Is
an asgoclated pancreatitis of impaired
renal function)s Othera have reported
lewered lipase aond esteraose activities,

Mathods for evaluating changes in serum
profein.— Practical methods for serum al-
bumin and globulin determinotiona have
been deacribed in a recent article (Rein-
hold; 1953), Measurements of albumin and
glebulin concentrations are among the most
useful avallable for the study of liver
disease, Zone electrophoresis on paper
shows great promise as @ method for study
of serum proteing of patients with lvec*
diseane,

Some patlents, especially those with
liver domage of moderate degree, do not
shew aignificant changes in serum albumin
and total globulin concentrations. The
quantitative meczurement of gomma glak-
ulin concentrations may offer some adwvan-
tage In this connection and the salting-out
methods of Wolisen, ot al (1948) ar of Jager
and Mickerson (1948} are available for this
parpose. De la Huerga and Fopper (1849)
have describad a turbidimetric method far
measurement of gamma globulin which is
rapid although lesa accurate than the pre-
ceding, However, the most widely used
methods for detecting changes of the type
ococwTing in serum proteins in lwver di-
sease are the semi-empirical flocculation
and turbidity tests. More thon a dozen of
these have been proposed but techniques
for only three, the =zine turbidity, thymol
tezt, and cephalin-cholestercl flocculation
will be described In the present paper. For
Infermation concerning others and an
analysis of thelr mechaniams, Solfer’s
{1952) review may be conaulted,

Zinc turbidity.
(Kunkel (1947) test for gamma globulin)

Principle.— Gamma gqlobulins are pre-
cipitated by zine lons in buffered solutions
of lew ionic strength, The concentration
of gomma glebulln may be estimated by
meosuring the absarbency of the suspended
preciplitate,

Reagents.— Zinc sulfate solution: Weigh
accurately 0.480 g. of zinc sulfate hydrate
[ZHSO‘.'?HE'D]. Transfer it to a volumetric

flask of 100 ml. capacity and dilute to
volume with freshly distilled water, Note:
Zinc sulfote hydrate may lose water on
standing Use only well formed crystals.

Zine barbiturate reagent: Weigh 0,280 q,
of barbital and 0.2 10 q. of sodium barbital.
Transfer to a volumetric flask of | liter
capacity with the ald of sufficient water to
diggalve the buffer. Add 5 ml, of the zinc
sulfate solution and dilute to the mark with
freshly distilled water of low sarbon diox-
ide cantent. Protect the reagent against
uptake of corbon dioxide. Test the pH,
which should be 7.60. If it differs by more
than 0.05, odjust by oddition of dilute sul-
furic acid or sodium hydroxide. This re-
agent keeps a month or more, but should
be tested pericdically for change in pH.

Standard colloidal glass suspension:
Same as described for thymol turbidity.

Procedure:— Measure B ml. of zine-
barbliurate reagent into a test tube or
cuvette. Ploce in a water bath at 25°¢C.
for § minutes, Add 0.1 ml. of serum using
g pipftte occurately calibrated to deliver
botwoen marks. Do net blew ocut the
pipette. Mix, Stopper and allow to stand
at 25°C. for 30 minutes, Moasure the ab-
sorbency at 660 mu; using the reagent for
a zero setting. [f the result exceeds 20
units, repeat with 0,05 ml. of saerum.

Caleulation.— Zinc sulfate turhidity

= U KE where 1J is the absorbency of

the unknown, 5 of the standardized glass
suspension, and O the concentration of
the standord in terms of Shank-Hooglond
(1946} units.

Interpretation.— Thizs method demon-
strates markedly elevated concentrations
of gamma globulin. It i3 not sulficiently
sansitive to do more than gressly indicate
variations cccurring within the normal
range. Elevated concentraticns are the
rule in wiral hepatitis, clhrhosle of the
Loennec type and certain other iypes of
liver disease. However, comparable eleva-
tions of gomma glabulln concentrations
ocewr ln many other diseases and this lack
of specificity must be considered in inter-
preting the results. The zine turbidity is
elevated In a few patients, particularly
those suffering from chrenle liver disease
when the thymel and cephaolin-choles-
tarol flacculotion tests ore negative. Thua
it finds scme use a3 a supplement to these
more sensitive tests, The zinc turbidity
often 18 within normal limits when the
thymeol and cephalin-cholesteral tests are
abnormal, whereas the reverse cccurs in-
fresquently.

Healthy individuals tested by this meth=
od give readings ranging from 3 to 10.5
unita (95% lUmits), Only | per cent exceed
12,6 units.

Thymel Turbidity and Floceulation.

Principle. — Maclagan (1944) discovered
that thymel In barbital buffer of low lonlc
strength added te serum produced morked
turbidity inthe presence of porenchymatous
liver disease. In oddition, flocculation
oflen appeared on lenger standing.

The thymol Barbital reagent ls sat-
urated with thymol. Temperoture and

other foctors influencing eclubility
must be considered in preparing the
solution. The procedure described

below hos been developed recently in
the Willlam Pepper Laboratory of Cli-
nical Medicine of the Hoapital of the
University of Pennsylvania by the
wrlter and Miss Virginia Yonan. It en-
ables better control of thymsal concen-
tration and pH and ylelds o more uni-
form reagent of improved atability.

Reagents. - Thymaol barbital reagent:
8.0 g. of thymol ecryatals
lcolorlese) to an Erlenmeoyer flask of
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Transfer

beresilicate glass with a capacity of
2000 ml. Weigh on an analytical bal-
ance 3.09 g. of barbital and 1,59 g. of
sedium barbital. Heat 1000 ml. of dis=-
tilled water te beiling in another flask
and boil it for about five minutes to
remove carbon dioxide. Allow the wa=
ter to cool to about 'Bﬁd,nn.d pour about
300 ml. into the flosk on the thymol,
which will meltand partially dissslve,
Add the barbital ond scdium barbital
and the remainder of the hot (obove
75%) water to the flask containing the
thymel. Without delay, =stopper the
flask and mix by rotating vigorcualy
for about five minutes. Allow the sol-
ution toecool gradually to room temper=
ature, Tranzfer the reagent to a volu-
metric flask of 1000 ml. capacity ond
dilute tothe mark with distilled water,
Feturn the =olution te the orlginal
flank, Add about 1 g. of thymel crys-
tals. Shake vigorously until the solu-
tlon becomes clear. Allow the flask
to stand ot 25% plus or minus 1® over-
night preferably ina constant tempera-
ture bath. Mix agaln and filter through
Whatman Ne. | paper, maintoining the
temporature of the solution at or near
28° C.

Tesat the pH which should ke 7.55
plus or minus 0.03. The pH may be
adjusted by adding 0.1 N WNaOH if the
reagent is toe aocid, or by shaking In
the presence of a little ':02 if too
alkaline, Expired air may be used as
a convenlent source of Cﬂz.

The optimal temperature ot which
to keep the reagent appears to be 159,
howaver at a temperature of 25% the
reagent remaina unchanged for at least
2 weeks. At temperatures lower than
15% crystals may separate thus cous-
Ing lower valusa for thymol turbidity.

Remove sufficlent sclution for cne
day's use and place It In a bath at
25°C, at least 30 minutes befors uslng,
Exposure te carbon dioxide should be
kept to a minimum. The reagent should

be renewed when it becomes cpales-
cent.
Standards:  Turbldity con be measured

elther wvisually or photometrically. The
latter is recommended. Colloidal glass
suspensions recently have been proposed
{Jenes, 1851} for use as stondards for thy-
mel turbidity mecsurements. These may be
obtained commercially o be prepared oc-
cording to the following proceduse: A
one liter borosllicate (pyrex] reagent
bottle with glass stopper 1s filled to about
one-fourth its capocity with fragments of
clean boroailicate glass, The glass irag-
ments are coversd with diatilled water and
agitated vigorously on a mechanical shaker
until a milky suspension is produced. The
time waries with the type of shaker, rate
and force of oscillation, whether the glass
had been shaken previously, and other foc-
tors, B to 20 hours have been sufficlent on
an ordinary reclprocal shaker. The aus-
pended glass is deconted Into a 1000 ml
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cylinder and diluted to the mork with dis-
tilled water, It Is mixed ond allowed to
etand 14 days. The upper 500 ml is de-
canted for use as a stock standard,

Standardization.— For this operation a
Backman Model DU spectrophotometer has
been uwaed, Probably other instruments of
comparable gquality will be found to serve
as well. A tricl reading of stock standard
i made in the spectrophotometer at a
wave length of 660 mu.; cuvette depth, 10
mm. Water iz used as a blonk. Sufficient
water then is added to an allquat of the
stock standard to make the absorbency of
the diluted suspension approximately 0. 100,

The exact absorbency of the diluted
suspension then is measured in the spec-
trophotometer using the conditions speci-
fled in the preceding paragraph. A sus-
pension having on abasorbency of 0.100,
tested in an Ewvelyn photoelectrie coleri=
meter with a filter of 660 mu. moximal
tronamission, § ml. aperture, ond stenderd
reflector wae found to be equivalent te 3.3
Moclagan (1944) units and 6.5 Shank-
Heagland (1946) unita. The gless suspen-
slon may then be used os o semipermonent
standard,

Callside]l gloss stondords deteriorate
slowly but may be used for many montha if
protected against contomination with solu-
ble organic meatter.

Far visual comparison, the egg albumin-
gelatin-formazine standarde of Kingabury,
Clark, Willioms and Post (1923) were orig-
inally used by Maclagan. Satisfoctory tur-
bidity stondards con be purchased aither
as colloidal glosa suspensions, egg
albumin-gelatin-formazine, or o8 plastic
subatitutes for the latter,

Procedwre.— Measure & ml. of thymol-
barbital reagent into a photomater cuvette
stopper and place the tubes in a water
bath maointained at 259C, plus or minus
19C, Add 0.1 ml. of serum from o pipetie
that will deliver accurately between marks.
{Do not blow cul). Stopper the cuvette and
mix wall. In 30 minutes mecswe the ab
sorbency in o photometer at §50 mu. Use a
cuvette containing & ml. of thymaol=-barbital
sclution for the zero seiting. If the thymol
turbidity exceeds 20 unile, repeat using
0.05 ml. of serum. Multiply the result by
2 when this 1= dons,

Calculation,= Thymol

= asg where [Jis the abscrbency of

turbidity units

the unknown, 5 of the glass standard, and
C Is the thymcl turbidity equivalent of the
etandard.

The thymel turbidity Is consistently
within the Umite of normal in patients suf-
fering from biliary obstruction, if this is
of recent ofigin, Oocurrence of elevated
thymal turbidity in a patient diognosed as
having biliary obstruction should couse
the clinician to re-evaluate carefully the
evidence for the diognosis. On the other
hand, lesions of the billory tract aifter a

month of more may produce sufficlent damre
age to the lver to cause the thymol turbid-
1ty to become positive. Even in these cir-
circumstaonces, however, il is unusuval for
it to be abnormal.

The thymol reagent reacts alse with
sarum lipld and significant elevations of
thymel turbidity moy be couszed by serum
lipid (Shay, et al, 1947; Popper, et al,
1948). Such changes probably do not have
the same meoning insofor as parenchymal
liver disease Is concerned as does the
"true’ turbidity due to the changes in pro-
tein. Specimens of blood for thymol turbidi-
ty tests collected after a meal rich in fat
usually give higher recdings than fasting
specimens, and blood should be obtalned,
if possible, with the paotient in poat-ab-
sorplive state. Estimation of serum lipid
concentrations by means of the phenol
turbidity method of Kunkel has been used
to evaluate the degree of lipidemia and
theraby to provide some estimate of the ex-
tent of the effect of lipid. However, this
reagent foils te discriminate between the
various lipid components of serum and
their inevitably different reactivity with
the thymol reagent.

Thymal turbidity may be increcsed in
any disease charocterized by maorked elo-
watlon of gomma globulin, This may eceur
quite independently of liver invelvement,
Among conditiens which may show ale-
vated thymel turbidity are multiple myn-
loma, lymphogranuloma, sarceidosis, pars-
2itic Infections, and others. Although liver
damoge may cccur in these and other di-
aease statea elther s on Intrinsic part of
the disease or o= a complication, it is
necessary to cobtaln confirmotion of s
pregence in these clroumstances by re-
course to other lver function tests not
directly dependent on chonge In serum
protein,

Thymel flocenlation.

Flocoulotion occurs more  frequently
when the thymol turbldity reodings are
elsvated but it may occur when there is
little or no rise in turbidity. Clinical ex-
perience also suggests that the occumence
of flocculation depends upon some addi-
tional o different factors than does the
production of turbidity (Neefe, 1946). In
ganeral, the signiflemee of a postive floc-
culation test 1s the same os for obnormal
turbidity. The [locculation test is less fre-
quently peaitive than Is the turbidity test,
however, false positive tesla ore uncom-
man and the accurence of thymol floccula-
tlen thus may be acoepted with a higher
degree of confidence as evidence of liver
damage.

The serum of heolthy individuals shows
no flocculation. Flecculation graded one
plug or more therefcre, s abnotmal.

Visual measurement.— The comporizon
is mode with standards with light coming
from behind the observer., HReadings may
ke mode directly from the stondords. If egg
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albumin-gelatin-formozine stondards are
uaed, the protein equivalent is divided by
60 forMaclagan units or 30 for Shank-Hoag-
lamd units.

Thymol flecculation,— Decant the turbid
solution into a conlcal centrifuge tube of
15 ml. capacity. Stopper and replace in
the wate: bath at 25°C. until the fallowing
day. Examine the sslutien for the presence
of a flocculum and note alsc the extent to
which the supernatant has cleared. If floe-
culation has occurred, it is groded os 4
plus if the supamnotont i water clear, or
as | plus if the flocculation and clearing
of the supermatant are minimal. Intermedi-
ate degrees of flocculation ore deaignated
2 plus or 3 plus,

The resdings may be made gquantitative
i, after centrifuging, the supernatants are
measured in a photometer or comparater.

Interpretation.— Results may boe ex-
presged either as Maoclagan unite ar as
Shank-Hoagland units. One Maclegan unit
equala twe Shonk-Heoogland unita. Ninety
five per cent of a group of healthy sub-
jects tested by the writer and hias col-
leagques were found to have thymol turbidi-
ties not exceeding 5.5 Shank-Hooglond
unita; ond 99 per cent were less thoan 6.6
unité when a thymol-barbital reagent buf-
fored ot pH 7.55 was used. The cofre=
eponding values for o reagent buffered at
pH 7.80 are 4.4 and 5.5 units. The Come
mizglon on Liver Disease of the Armed
Feorcea Epidemiclogical Board, has recom-
mended thot Shonk-Heoglond  units  be
ndcg_‘ta-d in mtﬁ te L{ﬂtlﬂﬂﬂn units,

The thymol turbidity test ranks high
among liver function tests in its ability to
reveal presence of liver dissase. It Is
ameng the tests frequently pesitive in
viral hepatitia, ond Is particularly uwseful
during the recovery peried for evaluotion
of progress and for detection of carriers of
viral hepatitis. Although patients with
clrthosis may show elevated thymol turbid=
ity, often it may fail to become positive In
cirthosis either of the Loennec or biliory
type. Mateer ond oeecciates [1947) intro-
duced the use of the reagent buffered at pH
7.55, claiming improved sensitivity. This
has been confirmed by Neefe ond associ-

atea (1950). See also Latner and Pendle-
ton (1949).
PATRONIZE
OUR
ADYERTISERS!




A NOTE ON QUANTITATIVE UROBILINOGEN DETERMINATIONS

BY

BERNARD BALIKOVY

Percy Jones Army Hospital, Battle Creek, Michigan ™

The Watson methed for the quantitative
estimation of urcbilinogen in urine and
feces in the evaluation of hepatic and
hemolytic diseases (l-4) has become
widely accepted as a useful tool in
clinical proctice. The optimum acidity
for extraction of urchbilincgen from the
ferrous hydroxide flltrate, however, has
been dealt with vaguely in the literature,
Studies on this step of the procedure
show it to have a marked influence upon
the result,

EXPERIMENTAL

The urine specimens were selected
from patients under cobservation fot
various forms of liver disease; the stool
specimens, from those recelved in the
laboratery for routine parasitologic or
bacteriologic examinations,

The method of Schwartz, Sborov and
Watzen (1) was employed for the ure-
bilincgen determinations except for the
establishment of the standard curve using
pontacyl dyes which Is described by
Watson and Hawkinson (4). Readings
were made at 565 millimicrons on the
Coleman Junier Spectrophotometer
Medel 6 A,

The critical aspect of this study is
concerned with the concentration of
acetic acid in urine or fecal samples
after the addition of fresh ferrous sulfate
and 10% sodium hydroxide which ylelds
final concentrations of 2,5% sodium
hydroxide in urine samples and 2.0% in
fecal specimens. At this point warying
amounts of water and glacial acetic acid

were added to the ferrous hydroxide fil-'

trate to make final acld concentrations
ranging from 0.1% to 50%. Extraction with
petroleum benzine was then carried out in
the usual fashion.

RESULTS

Urine: Identical aliquots of ferrous
hydroxide filtrate were pipetted into each
of several separatory funnels. Water and
glacial acetic acid were added to make
the final volume 50 ml. and extraction
with petrocleum benzine, ete., was carried
out in the usual fashion. RAesults of a
serles of experiments are graphed in
Fig. 1. It is apparent that the most com-
plete extraction is realized with a glacial
acetic acid concentration of 2%. That this
extraction actually Is complete was
checked by a second extraction made
immediately after the first, in which a

* Presently at The Surgical Research Unit,
Brooke Army Medical Center, Fort Sam
Houston, Texas

TABLE |
Relation between Concentration of Acetic Acid and pH of Ferrous Hydroxide
Filtrates
Glacial acetic acid pH
ntrati
St S e 5 ml, of filtrate 10 ml, of filtrate
Urine
per cant
0.5 4.4 4.9
1.0 4.0 4.3
2.0 3,7 3.9
3.0 3.5 3.8
4.0 3.3 3.6
Feces
0.1 6.1 11.6
0.5 4,0 4.4
1.0 3.7 3.9
2.0 3.3 3.6
3.0 3.2 3.4

negligible amount of wrcbilinegen was
recovered (99% transmittance), Similar re-
sults were obtained using either 5 or 10
ml. of filtrate for extraction, indicating
complete extraction of at least 10 ml.
of filtrate.

Determinations of pH over the critical
range of 0.5 to 4.0% glacial acetie acid
are shown in Table I. A Beckman pH
Meter Model G was used for all pH
medasuremants,

Feces: Identical experiments were car-
ried out on feces as described for urine,
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Fig. 1. — Recovery of urine uro-

bilinogen from varying glacial acetic
acid concentrations.
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above, Glacial acetic acid concentrations
ranged from Q.1 to 10%. From Fig. 2, it
can be seen that the optimum concentra-
tlon of glacial acetic acid 1= between 0.5
and approximately 1.5%. Here also similar
results were obtained using 5 er 10 ml, of
filtrate for extraction.

Determination of pH over the critical
range of 0.1 to 3.0% glacial acetic acid
are shown in Table I,

The experiments were repecated on flve
separate samples of both urine and feces
ylelding identical results ineach instance.

DISCUSSION

Various references (2, 3) to the methods
for extraction of urobilinogen from urine
and feces are somewhat vague as to the
specific degree of acidification optimum
in the procedure. The impeortance of this
aspect of the method has been a matter
of some speculation in this laboratory,
We were gratified, therefcre, to note that
optimum extractions were obtalned uni-
formly when acidification of urine filtrates
were held rigidly at the end concentra-
tions of 2.0% glacial acetic acid and
fecal filtrates, at 1%. We have, therefcre,
instituted the following modifications of
the standard Watsen methed referred
to above,

Urine: Either 5 or 10 ml. of ferrcus
hydrexide filtrate is transferred toc «a
spearatoary funnel, Water |s added to bring
the volume to 49 ml. One ml. of C.P.
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Fig. 2. — Recovery of fecal uro-
bilinogen from varying glacial acetic
acid concentrations.

glacial acetic acid is added and the solu-
tion iz mixed, Petroleum benzine is added
and the analysis ie continued as cutlined
by Watson and co-workers (1,4),

Feces: The ferrous hydroxide filtrate is
treated precisely as Is urine except that
water is added to bring the volume to
49,5 ml, and 0.5 ml, of C.P, glacidal acetic
acid is added,

The above findings have suggested that
additional study of wobilinogen at varicus
pH levels and its possible =olubility in
organic acids would be of value., Such
will be undertaken shortly.

It i= not surprizing that the optimum
acatic acld concentration is less for the
fecal ferrous hydrexide filtrate than for
the urine since the former iz less alkaline
than the latter.

The significance of the plateaus in
Figs. 1 and 2 between acid concentrations
of 3 and 4% 1= not known.

SUMMARY

A procedure is discussed whereby the
optimum extraction of urcbilinogen from
feces and urine can be accomplished by
standardization of acidulation of the
ferrous hydroxide filtrates in the Watsen
method,
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EUROPEAN MEETING

The French Society of Clinical
Biology was host to an international
group at a meeting at Monace on
May 28-30. The meeting was held in
conjunction with the 30th Anniversary
of the discovery of anaphylaxis by
Charles Richet and Paul Pertier. This
discovery took place during a voyage
on the yacht of Prince Albert of
Monaco, patron of the Oceanic Insti-
tute of Monaco and Paris.

Twenty-five papers were presented
under the following three headings:
l—Anophylaxis And Allergy. Dr. Kallos
(Swedish): Immuno-chimie In Allergy; Prof.
Serafini (Rome) and Dr. Halpern (Peris).

""The Laboratery MNeed in Allergic
Affections'’,

2—Laboratories and Diseases Of The
Lungs: Prof, King (London): '"The Part of
the Laboratory in the Diagnosis of Sili-
cosis'’': Pref. Delarue (Paris): ''Anato-
patholegy of Sillcosis’™.

3—Endocrinology: Dr, Azerad and Prof.
Agr. Fouvert (Paris): ‘"Comparison of
Different Tests of Evaluating Thyroid
Function''.

ELLENMAE YIERGIVER -~ EDITOR

REVIEW OF CURRENT LITERATURE

CECILIA RIEGEL, C. VON FRIJTAG DRABBE, HARRY G. ANRODE

CLINICAL EXPERIENCE WITH SERUM-
RON DETERMINATIONS IN THE DIF-
FERENMTIAL DIAGNOSIS OF JAUNDICE.
Paul Eckey (Kremkenhoaus Ferst, Lau-

sitz, Ger.) Z. ges. inn, Med. 8, 2138

(1853).

Of 52 cases of hepatitis 42 showed an
increased serum Fe, In 53 cases of ob-
structive Joundice only 3 showed an in-
creased Fe. H.A.

DETERMINATION OF IODINE IN
BLOOD SERUM. H.F.W. Kirkpatrick
(London Clinic) Analyst 78, 348-53
(1953)

A modification of the method of Chaney
is described. Reproducibility ond accuracy
are demonstrated, The normal range was
found to be 3,5 - 8.5 gamma per 100 ml

H.A.

ELECTROPHORETIC PROTEIN FRAC-
TIONATION ON FILTER PAPER. M.
Knedel (Univ, Marburg/Lahn, Ger,) Plas-
ma (Milan) I, 87-100 (1253) (in Germen)
A lecture onthe method of Grassman and
Hannig, practically applied by Knedel
H.A.

ESTEROL IN SERUM. Sidney Pearson,
Sidney Stermn, ond Thomas McGavack
| (New York Med, Coll.,, New York) Anal.
Chem. 25, 813-14 (1953).
A rapld and simple methed for the deter-
minatien of total cholesterol in serum
iz described, Close agreement with the
Shoenheimer-Sperry method iz claimed.
H,A,

(DE.TEHMINA‘I‘ION OF TOTAL CHCL-

CHEMICAL ASSAY OF BLCOD COAGU-
LATION FACTORS. Frank D. Mann
{Maye Clinic, Rochester, Minn.) Am. J.
Clin, Path, 23, 623-37 (1953).
A review with 170 references, H.A,

QUANTITATIVE ASSAY OF TRYPRSIN

WITH THE AGAR DIFFUSICN METHOD.

E., Speyer (Penicillin Ges. Gottingen,

Ger,) Arzneimittel Forsch. 3, 309-10

(1953).

A method for the aesay of trypsin is des-
cribed which iz similar to antibiotic tests
on agar plates and Is based on the diffusion
of trypein on agar-casein gels, The method
is simple and exact and allows detns, of
0,002 units/ml. H.A.
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SIGNIFICANCE OF COPPER IN BIOLO-

GY AND PATHOLOGY. Walter Brenner

(Univ, Bonn, Ger.) Med, Monatsschr, 7,

409-13 (1953).

The relation of Cu and Fe in the serum
to certain diseases Is discussed. H.A.

FPAPER CHROMATOGRAPHY OF PCR-

PHYRIN PIGMENTS. L. Erikson (Univ,

Oslo, Merway) Scan. J. Clin., and Lab.

Invest, 5, 155-7 (1953).

An ascending paper chromatographic
aystem Is described for the separation of
porphyrin pigments using 2,8 lut.ldLnaﬂ-{20
(5:3) In the presence of NHg vapor. H.A.

BUIRET BEACTION IN THE DETERMI-
MNATION OF SERUM PROTEINS, Augus -
tin D, Marenzl and Cerlos Jorge Gomez.

Pubs. centro invest. tisicl. (Buencs

Ajres) 15, 245-52 (1951).

It is suggested that fibrinogen or fibrin
be used as a reference standard when de-
termining plosma proteins by the buiret
method, H.A.




ASSAY OF VITAMIN A ANDCARQOTENE
IN BLOOD SERUM. G. Kamarkar and
K. Rajagapel (All-India Inst, Hyg. Fub,
Health, Caleutta) Current Scl. (India)
21, 193 (1952).

The method of Bessey uses a kercsene-
xylene solvent for extracting vitamin A and
carotene form serum. This solvent often
centains impurities which affect the spec-
tral characteristics. Refluxing the solvent
over MNa then distilling the xylene and ker-
csene at appropriate temperatures removes
the impurities. H.A.

NEW STAINING METHCOD FOR SERUM-

PROTEIN FRACTIONS IN PAFPER E-

LECTROPHORESIS. Heinz Rottger

(Staatebad, Elster, Ger,) Naturwissen-

schaften 39, 451 (1952).

The staln is soturated Ponceau 2R in
50% methanol containing 10% AcOH. Time
10 minutes. The extinction coefficient is
proportional to the protein concentraticn.

H.A,

DETERMINATION OF THIAMINE BY

THE THIOCHROME REACTION.A FFPLI-

CATION OF CYANOGEN BROMIDE IN

FPLACE OF POTASSIUM FERRICYA-

NIDE, Motonorl Fujiwarli oand Kiyoo

Matsul (Kyote Univ.,) Anal Chem. 25,

810-812 (1953).

3-5 of thiagmine in biclogle materials
can be analyzed by conversion to thio-
chrome with CNBEr and toka-diatase. The
solution is passed through a zeolits col-
umn and the fluorescence l= measured af-
ter elution with ise-butanol. H.A.

THE DETECTION OF GALACTOSE IN

URINE. F.S5. Fowweather. (University

of Leeds, Englend), Blochem. J., 55:

718-720 (1953).

The Tollens test for galactose is gen-
erally unsatisfactery in the presence of
xylose or glucose, which producesimilar
color changes. According to van der Haar
[Rec. Trav. chim,, 37:108 (1917}] galac=
tose is the only sugar te form an inseoluble
o-tolylhydrazone (m.p. 176%).

Fowweather recommends the following
procedure., Pipette intc a test tube one ml.
of urine, previously evapcrated If neces-
sary to a sugar concentration of one per-
cent, as determined by omalysis. Add 0.2
ml. of a freshly prepared 5 percent solu-
tion of o-tolylhydrazine hydrochleride,
Dissolve approximately 20-30 mg. of
sedium acetate in the mixture and add 10
ml., ethanol. Heat for a few minutes at
90-100° and filter off the precipitate, Eva-
porate the filtrate at 90° to remove all
aleoheol, Cecl, add cne drop of distilled
water, mix ond examine the drop on a
microscope slide, Typicalradiating needles
of the hydrazone are cbserved within a
few minutes if galactese is present. Glu-
cose may Yyileld csazcne crystals after
2-3 hours, Fructose also produces csazone
erystals, usually more rapidly than glucose,
These may be readily distinguished from
q:':lac:lase o~tolylhydrazene. J.J.Cs

URINARY AND FECAL COPROPOR-

FPHYRIN EXCRETION IN RATS. IIl.

EXCRETION OF INJECTED COFRO=

PORPHYRIN. F.W. Hoffbauer, C.J. Wat-

son and 8, Schwartz (Dept. of Medicine,

Minneapoliz). Preoc. Soc. Exp. Blel, &

Med. 83: 238-242, 1953,

Coptopotphyring [ and IIl were admin-
istered intravencusly to rats. In the normal
animal, no increase in urinary excretion
occurred; approximately one-half of the
Injected material was excreted in the feces.
In acute lver injury due to corbon tetra-
chloride, there wes on Increase in urinory
coproporphynih excretion with a relative
reduction in the amount excreted in the
feces, In rats with chronic liver injury due
to a choline-deficient diet, virtually none
of the injected porphyrin could be recovered
in either urine or feces. E.V.

ELECTROPHORETIC PLASMA PRO-

TEIN PATTERNS IN FAMILIES WITH

HEMOPHILIA, P, Bernfeld, M. Stefanini,

R.D. Berkowitz and F.B. Hennessey

(Cancer Research and Comcer Control

Unit, Depts. of Surgery, Biochemistry,

and Medicine, Tufts College Medical

School, Beaten). Proc. Soc. Exp. Biol.

& Med. 83: 311-315, 1953,

A total of 14 individuals with active
hemophilia were studied. An electrophore-
tic anomaly, called a =globulin, was found
in the plasma of all 14. The same anomaly
was also observed in 8 members of hemo-
philic families who were not active bleed-
ers. The electropheretic anomaly was seen
in females as well aa in males., EV.

PREPARATION OF STABLE HUMAN

PROSTATIC PHOSPHOMONESTERASE.

M. Davison, I. Asimov, and H.M. Lemen.

(Bosten Univ. Sch., of Med.) Am. J.

Clin, Path, 23, 833-5, 1953.

Humon prostatic tissue is extd. with
0.85% MNaCl. The supernatant obtd, after
centrifugation is dialyzed against water,
The supernatant from this is frozen and
dried, The lyophilized crude material is
fractlonated with ETOH and the final
ppt. again dialyzed and lyophilized. The
preps. varied in activity, the poorest hy-
drolyzing the equivalent of 26 mg P under
the conditions used, ond the best prepn.
hydrolyzing the equiv. of 75 mg P. Assay
for alkaline phosphatase was negative.
NaF caused 95% inhibition.

C.R

/ USE OF PERCHLORIC ACID FIL.TRAl
TE ANDSTARBILIZED ANTHRONE FOI
DETERMINATION OF SERUM GLU=
COSE. V. Kapuscinski and B, Zak,

| (Wayne Univ., Detroit), Am. J. Clin.
f Path, 23, 784-8, 1953,
| Anthrone dissclved in gloclal acetic
If forms @ stable solution which may be used
either In conjunction with, or without,
‘ sulfuric acid to determine gluccse In al
| perchloric acid filtrate of serum, a blue
‘ green color being produced which conforms

\ to Beer's Law. C.R.}
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reviewed,

spectrophotometric method for the determi-
nation and identification of varlous barbi-
turates is described. The methed may be
applied to bloed, urine, and tissues,

DETERMINATION OF Hg IN BIOLOGI- V
CAL MATERIALS, D.G, Simensen. Sch,
of Med., U. of S, Calif., Lo=s Angeles.
Am, J. Clin, Path, 23, 78597, 1953.
Organic material is removed from bloed,
urine or gastrlc contents by digestion
with HNOg and sto‘, while, at the same
time, Hg is converted to the divalent form.
In this ocid soclution, Hg combines with

dithizone to form a yellow-crange complex

that is soluble in CHClz. The Hg-dithi-

zone complex, plus eny uncombined dithi-
Zone,

is estimated colorimetrically; the
Hg complex is destroyed by an acid-potas-

slum iodide reagent and then the tetal un-
combined dithizone
difference between the 2 readings is a
measure of the Hg dithizenate and hence a
quantitative measurement of the Hg pre-
sent in the sample., The odvantages of
the method are:as little as 0.2 micrograms
of Hg can be detected; can be completed
in one hr.; the samples required may be
as little as 2 ml of blood, 2 gm of tizsue,

iz determined. The

o 5 ml of urine o gastric contents; the

use cfacid potassium lodide gives a sharp
end point for the reaction and eliminates
interference by practically all other metals
that react with dithizone at a pH of less
than 1.

C.R.

A REVIEW OF QUANTITATIVE DE-
TERMINATIONS OF LACTIC ACID IN
SERUM AND A NEW FHOTOELECTRIC
METHCD, Fritz Kubewitz (Med, Univ,
Klin., Berlin) Z. ges, inn, Med, u. Grenz-
gebiete 7, B65-82 (1952).

A medified colorimetric method is pre-

sented in which FeCly is added to the
the HpSO, prier to the oxidation of lactic
acid by AcH. After the oddition of veratrol
a stable green color results,

H.A.

NEW CLOTTING FACTORS INPLASMA.
5. van Creveld. Mamndschr, Kindergen-
eesk. 21, 145-53 (1953).

The medern concept of blood clotting is
H.A,

DETERMINATION OF BARBITURATES.
ULTRAVIOLET SFECTROPHOTOMET-
RIC METHOD WITH DIFFERENTIATION
OF SEVERAL BARBITURATES. Les R,
Geldbaum (Army Med. Service Groaduate
School, Washington, D.C,)

A simple, speclfic and rapid ultraviclet

e PR——

H.A,

COMPARATIVE STUDY OF THE DE-
TERMINATION OF URIC ACID IN THE
BLOOD SERUM. C, Alvarez Herrero
{Inst. espeanol med. colonial, Madrid)
Med. colonial, Madrid 21, 524-33 (1953).
The method of Heilmeyer and Krebs

(C.A. 24, 4802) Is said to be quicker, more
sensitive,
than that of Folin and Wu.

and requires less specimen
H.A.



URINARY AND FECAL COPRCPOR-

PHYRIN EXCRETICON IN RATS: I. RE-

SULTS INNORMALS AMD CASTRATES.

F.W. Heoffbauer, C.J. Watson, and S.

Schwartz (Dept. of Medicine, Univ. of

Minnescta School of Medicine, Minnea-

polis). Proc, Soc. Exp. Blol. and Med.

§3: 228-232, 1953,

Increased excretion of urinary copro-
porphyrin has been used as a sensitive
index of liver functional impairment, Be-
cause of the extensive use of white rate
in the study of liver damage, the excretion
of coproporphyrin by this onimal was in-
vestigated, The data obtained using normal
animals are presented. E.V.

TUBELESS GASTRIC ANALYSIS BY
USE OF INSCOLUELE SALTS WITH EX-
OGENOUS IONS. H.L. Segal and L.L.
Miller (Depts. of Medicine and Biochem=
istry, the Strong Memerial Hespital,
Hochester Municipal and Genesee Hes-
pitals, Univ, of Rochester Scheol of
Medicine end Dentistry, FHochester,
MN.Y.). Proc. Soc. Exp. Biol & Med,

83: 483-487, 1953,

A method for the determination of gas-
trie acidity without Intubation is described,
The amount of quinine in the first 2-hour
urine excretion after the craladministration
of quinine carbonate is used to determine
the presence of gastric hydrochloric acid
secretion. E.V.

SAFETY OF IMMUNE SERUM GLOBU-

LINWITH RESPECT TO HOMOLOGOUS

SERUM HEPATITIS, R, Murray and F,

Ratner (Laboratary of Biologies Con-

trol, Mational Microblological Institute,

Mational Institutes of Health, Public

Health Service, U.S, Dept. of Health,

Welfare and Education, Bethesda, Md.).

Froc, Soc. Exp. Bicl. & Med. 83: 554-

555, 1953,

knmune serum globulin produced by the
cold-ethanol methed from proved infec-
tious plasma failed te produce hepatitis in
10 velunteer subjects incculated with 2.0
ml. each, E.V.

URIMARY AND FECAL COPROFPHOR-

PHYRIN EXCRETION IN RATS.: I

RESULTS IN EXPREIMENTAL LIVER

DAMADE, F.,W, Hoffbauer, C.J. Watson,

and S, Schwarz (Dept. of Medicine,

Univ, of Minnesota School of Medicine,

Minneapolis). Froc. Soc. Exp. BiokL

and Med, B3: 232-237, 1953.

Despite the presence of severe liver
fnvolvement, no consistently significant
Increases were cbserved in the excretion
of urinary or fecal coproparphyrin in rats
fed a diet or thicacetamide, Average 3- to
4= fold increcses, however, were cbserved
in the ratle of winary to fecal coproper-
phyrin. Transitory increases inurinary cop-
roparphyrin  fecal ceoproperphyrin  ratic
following acute exposure to carbon tetra-
chleride vapor were observed. The injec-
tion of lead in rats produced a striking
increase inurinary coproperphyrinexcretion.

EQVI

CHROMATOGHAPHIC SEPARATION OF
THE PLASMA LIPIDS. D. Flllerup and
J. F. Mead [Atomic Energy Project;
School of Medicine, Univ. of California,
Los Angeles). Proc. Soc. Exp. Biol. &
Med. 83: 574=577, 1953. EV.

EFFECT OF ACUTE COLD EXPCSURE

ON SERUM POTASSIUM, AND MAGNE-

SIUM AND THE ELECTROCARDIOGREAM

IN MAN. M. Quinn, D,E, Bass, and C.R,

Kleeman (Blochemistry Bronch, Quorter-

master Climatic Research Laboratory,

Lowrence, Mass,). Proc. Scc. Exp. Biol.

& Med. 83: B60, 1953.

Clad only in underwear, twenty heal-
thy young men were exposed to a tempera=
ture of 45-50°F for a peried of 90 minutes,
There was a significent elevetion in the
mean concentration of serum potazsium but
ne significant chemges in the meon serum
concentrations of sefum magnesium, either
total or ionized. No correlation was ob-
served between the chemges in the elee-
trocardiogram (increase In amplitue of T
waves in lead V4]- and the changes in the
concentration of serum potassium. EV.

METABOLIC PRECURSORS OF DEHY-
DROISOANDROSTERONE. S. Lieberman
and 5. Telch (Depts. of Biochemistry
and of Obstetrics and Gynecology, Col=
lege of Physicians ond Surgeions, Col-
umbia University, New York), J. Clin,
Endecrin, 13: 1140-1148, 1953,
Review orticle, E.V.
BLOOD VOLUME MAINTENAMCE AND
REGULATION. L5, Ravdin, James M,
Walker and Jonathon E. Rhoods (Univ,
of Penna.,, Philadelphia) Ann. Rev.
Fhysiol. 15, 165-94 (1953)

A review of methods for measuring blood,

plasma, ond red cell volumes and the in-
terpretations of results cbtained, 189 re-
ferences.

H.A,

THE CARR-FRICE REACTION AND THE
REACTION WITH GLYCEROL DICHLOC-
ROHYDRIN (For Vitamin A) H., Tastaldi
(Univ. Sac Paule, Brazil) Angls Fac.
farm, & ondontol,, Univ. Sas Paule,8, 163-
77 (1950).

The colers obtained by the Scbel-Werbin

CHARACTERIETIC INDIVIDUAL ELEC-

TROPHORETIC PATTERNS IN HUMAN,

P. Bernfeld, V.M. Donchue and F, Hom~

burger (Ceancer Hesearch amd Ceancer

Control Unit, Depts. of Surgery, Ble=

chemistry, and Medicine, Tufts College

Medical School, Boston). Proc. Scc. Exp.

Biol. & Med. 83: 429-434, 1953,

The detailed examination of the con-
tours ond fine architecture of the electro-
phoretic patterns of human plasma in dif-
ferent individuals may reveal considerable
dissimilarities between persons, even in
these cases where the relative amounts of
plasma components are similer. These dis=-
similarities are discussed in detail. E.V.

A COLORMETRIC METHCD FOR HY-

ALURONIC ACID ESTIMATION. W.A.

Pierce, Jr., R.H. Steele, and A.G.C.

White (Depts. of Microbiology and Blo-

chemistry, Tulane Univ. School of Medi=

cina, New Orleans). Proc. Soc. Exp.

Biol. & Med. 83: 373-375, 1953,

A new colerimetric methed for the deter-
mination of hyalurenic acid is described,
based up‘én precipitation of acld pelysac-
charide with hemoglobin at pH 3.8 and

converaion of the prosthetic group of the
precipitated protein to ferrtheme cyanide.

ELV.

method (glycerol dichlorchydrin) or SbCl

in CHClg e less relioble and less in-
tense thanthe color obtalned in the criginal
Carr=FPrice procedurme, H.A,

A SIMFLIFIED METHOD FOR THE
PREPARATION OF CORTICOTROPIN.
R.J. Bartholomew (Ziskind Research
Laberatories, New England Center Heos-
pital, and Dept. of Medicine, Tufts Cgl-
lege Medical School, Bosten). Proe. Soc,
Exp, Biol. & Med. £3: 334-335, 1953
A simple method is described for the

preparation of highly active certicotropin
by direct adscrption from a crude extract
of sheep or pig pltultaries.

E.V.
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SAFETY PIPETTE FILLER

for |sotopes, Cyanides, Acids
with ingenious new

PROPIPETTE

® Avoids risky mouth
pipetting
® Msasuras precisely
- 10 0.01 ce.
® Quick, complete
contrel
® Holds set level
indefinitaly
® Simple to use
® Fits any pipette
only $6.90 ea.
Money refunded within 10 days!
MAIL THIS COUPON NOWI

Instrumentation Associates, Dept, P. 3
138 Haven Avenue, N.Y.C. 32, N.Y.

Please send . . . . ... ... PROPIPETTES
@56.90
O Amount enclosed 0O Charge
add 3% for M. Y. C. delivery

Name s cssssssssssssssassassns
OrgonizoHon . s s sssssssssansssns

Addrass s sussvaaasssrsane 4 8 b e

City sueessevaZons...StoM.. 0o




PUBLISHERS' CORNER

Academic Press, Publishers, an-
nounce the completion of plans for a
new journal, RADIATION RESEARCH,
the official organ of the Radiation Re-
search Society, Dr. Titus C. Evans,
College of Medicine, State University
of Iowa, is the Managing Editor of the
new periodical.

Other members of the Editorial Board
include 15 associate editors: A. O.
Allen, Brookhaven National Laboratory,
A. J. Cipriani, Atomic Energy of Can-
ada Limited, K. P. DuBois, University
of Chicago, N. Giles, Yale University,
L.H. Gray, London, L. H. Hemplemann,
University of Rochester, H. S. Kaplan,
Stanford University, S. C. Lind, Car-
bide end Carbon Chemicals Compeny,
E. Lorenz, MNational Institutes of
Health, H. M. Patt, Argonne National
Laboratary, E. C. Pollard, Yale Uni-
versity, R. M. Sievert, Radiofysika In-
stitutionen, Stockhelm, C. Stern, Uni-
versity of California, C. A. Tobias,
University of California, R. E. Zirkle,
University of Chicago, Drs. H. J. Cur-
tis and A. Edelmann, both of Brook-
haven National Laboratory, and Dr. G.
Failla of Columbia University consti-
tute the Executive Committee of the
Board of Editors.

RADIATION RESEARCH will pub-
lish original articles dealing with all
phases of radiation research to pro-
mote the integration of the disciplines
of physics, chemistry, biology, and
medical research as they are concerned
with the effects of radiation on matter.
The term ''radiation’’ is here used in
its broadest sense and specifically in-
cludes ionizing, ultraviclet, infrared,
and visible radiations.

RADIATION RESEARCH will help
physicists, chemists, biologists, and
medical researchers to keep abreast of
new developments in a rapidly expand-
ing fiela that has numercus ramifica-
tions and a widely scattered literature.

Volume 1, Number 1of this bimonthly
publication is scheduled for release in
February 1954. Among the papers to be
published in the early issues are a
group devoted tc radiation chemistry
(with A.O. Allen, E.S.G. Barron, H. A.
Dewhurst, W. M. Garrisen, J.L. Magee,
H. R. Raymend, A. H. Samuel, and B. M.
Weeks as authors), radiation biology
and medical research (with L. H. Gray
and Raymond E. Zirkle as authors) a

Symposium on Physical Measurements

in Radiobiology (with papers by G.
Failla, U. Fano, Payne S. Harris, L. D.
Marinelli, and Burton J. Moyer).

Information about subscriptions may
be obtained from the publishers, Aca-
demic Press Inc., 125 East 23 Street,
New York 10, New York (U.S.A.).

The third velume inthe ‘'Biochemical
Preparations’’ series was published
this month by John Wiley & Sons, 440
Fourth Avenue, New York 16, N.Y.

Following the established format,
the new book gives accurate detailed
methods for the preparation of twenty-
four compounds used in biochemical
research. The information supplied for
each compound again includes: prin-
ciple, starting material, procedure,
properties and purity of preduct, and
methods of preparation.

The material in Volume 3 has been
prepared and carefully checked for
accuracy by a group of biochemists
under the editorship of Esmond E.
Snell, professor of chemistry at the
University of Texas.

The Advisory Beard of the series in-
cludes: W. Mansfield Clark, Hons T.
Clarke, Max S. Dunn, A. Baird Hast-
ings, William C. Rose, Donald D. Van
Slyke, Hubert B. Vickery, and Vincent
du Vigneaud.

Also staffed by specialists in the
field, the Editorial Board consists of:
Eric G, Ball, Herbert E. Carter, Joseph
S. Fruten, Arthur Kornberqg, Henry A.
Lardy, Albert L. Lehninger, Carl G.
Niemann, David Shemin, Earl W. Suther-
land Jr., and W. W. Westerfeld.

Volume 3 of ''Biochemical Prepara-
tions'' contains 128 pages and is pric-
ed at $3.50. The first two volumes,
edited by H. E. Carter and Fric G. Ball
respectively, are available at $3.00
each. Biochemists who have prepara-
tions that are appropriate for future
volumes are invited to submit sugges-
tions to Professor W. W. Westerfeld,
Department of Biochemistry, State Uni-
versity of New York in Syracuse, who
is now editing Volume 4.

Volume 33 in the well-known ''Or-
ganic Syntheses'’/series was published
in September by John Wiley & Sons.

This latest addition to the annual
publication supplies the most con-
venient methods for the preparation of
40 reactions, contributed by 64 chem-
ists. In accordance with established
procedure, each reaction has been
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thoroughly checked in the laboratory
before publication.

The board of editors of "'Organic
Syntheses’’ consists of Richard T.
Arnold, T. L. Cairns, James Cason,
W. J. Johnson, Nelson J. Leonard, and
John C. Sheehan, Charles C. Priee,
professor and head of the department
of chemistry at the University of Notre
Dame, is editer-inchief of the current
volume.

't "Orgomic Syntheses,”” Volume 33,
contains 115 pages and is priced
at $3.50.

SOUTHERN CALIFORNIA SECTION

Robert J. Foster, Ph.D., Research
Fellow, Kerckhoff Biological Labora-
tories, California Institute of Tech-
nology, discussed ’Enzyme Kinetics’’,
October G-meeting at the Cedars of
Lebanon Hospital, Los Angeles,

M. E. Meorton, M.D., Ph.D., Chief,
Radioisotope Unit, Long Beach Veter-
ans Administration Hospital, spoke on
his work on the !'‘Determination and
Interpretation of Serum Thyroxin
Levels'!, November 3 at the Hollywood
Presbyterian Hospital, Los Angeles.

Robert M. Fink, Ph.D., Research Bio-
chemist, Department of Investigative
Medicine, Long Beach Veterans Ad-
ministration Hospital, discussed
""Chromatographic Technigues'’, at the
December meeting held at the Los
Angeles County Hospital.

In his September 1 address at the
Los Angeles County Hospital, Joseph
R. Goodman, Ph.D., Biochemist, Long
Beach Veterans Administration Hospi-
tal, spoke on the fundamental prin-
ciples in the operation of the analyti-
cal centrifuge. The derived equations
of Svedberg were given, and general
thecries were discussed. Considerable
time was devoted to the description of
the operation of the Spinco medels,
and some of the problems and tech-
niques of evaluation were discussed.
The analytical spinning head and the
cells were exhibited and their func-
tions described. The methods and
techniques of Gofman's lipoprotein
analysis were presented, and the limita-
tions and implications of this kind of
data were mentioned. The talk was fol-
lowed by a discussion period which
was led by Kenneth Johnson who has
been working on ultracentrifugal prob-
lems at the California Institute of
Technology.



GUIDE TO ETHICS GOYERNING THE CONDUCT OF CLINICAL CHEMISTS

Of Clinical Chemists, Inc.

A tentative Code Of Ethics was published last year (C.C. 4 July 1952) so that the AACC
membership would study the articles and contribute suggestions. After reviewing all suggestions
and revisions, the articles and sections were approved by The National Executive Committee,
September 1953. The following is now the official Code Of Ethics of the American Association

Article |

DEFINITIONS AND GENERAL
CONSIDERATIONS

WHAT CONSTITUTES
CLINICAL CHEMISTRY

Section 1. Clinical chemistry is thal
branch of chemistry which deals
with the composition of the secre-
tions, excretions, concretions and
fluids of the human body in health
and disease, and the chemical com-
position and metabolism of cells
and tissues. Also the search for
the presence of substances (or their
derivatives) given for diagnostic or
therapeutic reasons and the search
for poisons (or their derivatives) are
properly included in the field of
clinical chemistry.

WHAT CONSTITUTES A

CLINICAL CHEMIST

Section 2. Any individual equipped by
education and experience to engage
in the practice of clinical chemistry
as defined above shall be con-
sidered a clinical chemist.

RESPONSIBILITY OF THE

CLIMICAL CHEMIST

Section 3. The profession of clinical
chemistry, as an adjunct to the pro-
fession of medicine, has its ul-
timate responsibility the welfare of
the public. The clinical chemist
shall use to the best of his ability
his scientific skills and knowledge
to the benefit of all men without re-
gard for racial or religious origin.

EDUCATION AND EXPERIENCE

Section 4. The clinical chemist shall
have as his goal the acquisition of
the best available education and
experience in chemistry. He shall
strive to constantly enlarge and im-
prove his knowledge.

RELATIONSHIP TO THE
MEDICAL PROFESSION

Section 5. The clinical chemist shall
deal with the medical profession at
all times at the highest profession-
al level. The compensation by the

patient for chemical services shall

include no rebates or commissions
to any persons for solicitation or

referral of analyses.
RELATIONSHIP TO THE PATIENT

Section 6. The clinical chemist shall
perform no services to the patient
except on advice or prescription
from any licensed practitioner of
the medical arts. All reports and
discussion of chemical findings
shall be only between the chemist
and the physician in charge.

Article Il

PUBLICATION, PATENTS, AND
ADVYERTISING

DISSEMINATION OF
SCIENTIFIC INFORMATION

Section 1. The clinical chemist shall
freely discuss with his fellow chem-
ists and with scientists in related
fields, advances in the science of
clinical chemistry. To withhold in-
formation for personal gain shall be
considered unethical. This Section
shall not apply to information clas-
sified by a government agency for
reasons of national security.

PUBLICATION OF

RESEARCH FINDINGS

Section 2. An obligation to publish,
after critical evaluations, new
knowledge pertaining to the science
of clinical chemistry obtained
through research or other observa-
tions, shall be acknowledged.

ADYERTISING AMD PUBLICITY

Section 3. The clinical chemist shall
not use, or allow his name to be
used, in advertising directed to the
public. Professional announcements
shall be brief, dignified and con-
sistent with accepted customs in
medical and allied fields. The
clinical chemist shall not seek
publicity, yet he shall recognize
the right of the public to have ac-
cess to information concerning the
public health and welfare. Publica-
tion of a scientific article or bock

QA

shall precede the release of such
material to the lay press. Because
of the danger of misinterpretation,
he must use restraint and great
caution in relegsing information
having diagnostic or therapeutic
implications.

PATENTS AND COMMISSIONS
Section 4, The application of dis-

coveries and developments in
Clinical Chemistry, directly effect-
ing public health and welfare,
should not be limited by unrsascn-
able restrictions for personal gains
to the Clinical Chemist.

Article 11
OBLIGATIONS AS A CHEMIST

ACCURACY OF
CHEMICAL ANALYSES

Section 1. The clinical chemist shall
have as his goal the attainment of
the highest precision and specificity
that existing procedures permit.

REPORTING OF

SIGNIFICANT FIGURES

Section 2. The analyst shall not report
figures or decimal places that lack
significance.

CRITICAL SURYEY OF METHODS

Section 3, It shall be considered in-
adequate practice for a clinical
chemist to use any procedure that
has not been adequately studied in
his own laboratory.

REPLICATES AND RECOYERIES

Sectlon 4. The systematic use of con-
trolled procedures, such as repli-
cates and recoveries, shall be con-
sidered indispensable to good
practice.

RESULTS OF
UNCERTAIN MAGNITUDE

Section 5. The clinical chemist shall
not report any result of uncertain
magnitude of error, unless this un-
certainty is clearly made known to
the recipient of the report.



ARTICLE IV

INTERPRETATION OF RESULTS
RELATIONSHIP TO THE PHYSICIAN
Section 1. The clinical chemist shall,

at the request of the physician in

charge of the patient, outline to the
physician the significance of any
chemical findings, and suggest
further determinations that would

aid the physician in making a

diagnosis or prognosis. The clini-

cal chemist shall under no circum-
stance transmit to the patient either
the results or the interpretation of
the results. The clinical chemist
shall receive no compensation from
the patient for interpretation of re-
sults to the physician.

Article ¥

THE CLINICAL CHEMIST
AS AN INDIVIDUAL
A SCIENTIST AT ALL TIMES

The clinical chemist shall
conduct himself as a scientist at
all times.

Section 1.

HIGH REGARD FOR
MEDICAL PROFESSION

Section 2. The clinical chemist shall
hold in high esteem the profession
of medicine, to which he is an

adjunct.
RELATIONSHIP WITH AMALYSTS

Section 3. The clinical chemist shall
carefully supervise the analysts
working in his laboratory. He shall
train these workers to the best of
his ability, encourage them to attain
the highest professional compe-
tence, and teach them by word and
example to adhere to the ethical
standards herein outlined.

PUBLICATIONS AND

COLLABORATORS

Section 4. The clinical chemist shall
contribute as much as possible to
research and advancement of his
specialty. He shall encourage those
working in his laboratory to do like-
wise. He shall accept as collabora-
tors whenever possible the junior
members of his staff and encourage
these members to contribute to the
science of clinical chemistry. He
shall to the best of his ability
assist physicians and other scien-
tists by fully collaborating in their
efforts to advance medical science.

™

Article YI

CONCLUSION

The ethics of the clinical chemist shall
at no time be inferior to the stand—
ards long prevailing in the medical
profession. The outline here pre-
sented can act only as a general
guide, and shall be periodically re-
viewed and revised. It is for the
individual to judge his professional
conduct in the light of his obligation
as a scientist to serve mankind,

NEW APPARATUS

ELECTROPHORESIS - DIF FUSION
INSTRUMENT

A new unit-type electrophoresis-
diffusion instrument featuring double
sensitivity in an optical system based
upon double passage through the cell,
is described in a new folder identi-
fied as Form 8H853. Suggested for
application in the analysis, study,

and identification of electrically-
active particles in biclogical and
chemical research fields, the new

unit is illustrated in detail, Descrip-
tions are given of the five individual
optical  focilities included; of the
agutomatic photography ond controls;
the controlled-temperature bath; the
refrigeration wunit; the rotary cell
turret which accomodates three cell
assemblies; and the aqutomatic, cali-
brated, and electronically-requlated
cumrent supply. Specifications are
given on dimensions, weight, electric
power, and cell power-supply charac-
teristics.

Specialized Instruments Corperation

682 Q'Neill Avenue

Belmont, Califernia

CORRECT ADDRESS FOR
7 EMPLOYMENT CLEARING HOUSE

Members seeking personnel for their
organizations, or those wishing to
change their present affiliations
should send all pertinent details to

Joseph I. Routh, Ph.D.
Professor, Biochemistry
Clin. Biochem. Lab.
University Hospital
Iowa City, Iowa

At the recent Annual Meeting, Pro-
fessor Routh consented to initinte the
Associution Employment Clearing
House, and will keep an active file
of all employment cpportunities.
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BOOK REVIEWS

ORGANIC ANALYSIS, VOL. I. Edited
by J. Mitchell, 1. M. Kolthoff, E. S, Pros-
kaver, and A. Weissberger. 473 Pages.
Intersclence Publishers, Inc. 250 Fifth
Ave,, New York 1, N.f, $8.50—Reviewed
Norman P, Salzman, Section on Chemical
Pharmacology. National Hears Ins titute.

This book is the first in a series that
has as its goal the consclidation of in~
formation in organic quantitative non-
elemental analysis. In this first beck,
sections are deveted toc methods for the
quantitative determination of hydroxyl,
alkoxyl, alpho-epexy, carbonyl, acetal and
organic sulfur groups. In addition, dis-
cussions are included for the determina-
tion of active hydrogen by organometallic
compounds and diazomethane and the use
of spectroscopic functional group analysis
in the petroleum industry. Each section in-
cludes akbrief discussionofthe various pro-
cedures available for the particular deter-
mination. This is followed by detailed
discussion of the more important methods,
the laboratery procedure and a description
of the apparatus, Micre as well as macro
techniques are discussed.

The best feature of this book is the
critical evaluation of the varicus pro-
cedures showing in detail the limitations
of the metheds and the medifications thet
the authors found necessary in the appli-
cation of.the procedures in their awn
laboratories,

This book should prove cof value as -a
critical source of infoermation on quantita-
tive procedures for beth the organic and
analytical chemist.

CORRECTION

In reperting the lecture ' The Chemi-~
cal Detection Of Barbiturates And
Physiological Antagonists To Bar-
biturates’’ by Dr. Thecdere Koppanyi
(C.C. 5, 75 (1953)), attenticn has
been called to the following addenda.

Under Procedure: the third sentence
should reaa ““The cobaltous acetate
and lithium hydroxide reagents are
added to each of the three test tubes:
0.05 ecc to A, 0.1 ce to B and 0.15 cc
to C.7”

POSITION OPEN

CLINICAL CHEMIST, opportunity for
permanent employment in private clini-
cal laboratory in Philadelphia. For
details write: Dr, Albert Dickman,
1415 West Erie Avenue, Philadelphia
40, Pa.
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Designers and manufacturers of
scientific instruments including
a full range of centrifuges, homo-
genizers, microtomes and micro-
tomes and microtome shapeners.

CENTRIFUGAL SEITZ FILTER

FLANGE e

Cup

ADAPTOR SLEEVE
FACET

OUTER THREAD

PRESSURE RING
WASHER
FILTER PAD.

INMER THREAD —

STAGE —  ————————
FACET —m8M -]

GLASS TUBE— ]

GLASS TUBE HOLDER —— E

RUBBER CUSHION
END CAP

This filter, developed by Dr. G. R. F. Hilson and
Dr. S. D. Elek, of the Department of Bacteriology,
St. George's Hospital Medical School, Lendon, is
often most valuable in routine and experimental
laboratory work when it is necessary to obtain
sterile filtrates of small quantities (up to 5 ml) of
liquid with the minimum possible loss by absorption
in the filter element.

It will be seen from the sectional diagram above that
the filter consists essentially of a flanged metal tube
its upper part separated by a Seitz E.K. pad from the
lower, the overall dimensiens permitting it to be used
in place of a 15 ml centrifuge bucket.

In use, the metal holder is first loaded with the glass
receiving tube, and the filter pad is placed on the
stage followed by the washer. The cup is next screwed
in loosely, and the whole filter autoclaved. The cup
is then screwed down firmly, thus tightly compressing
the pad between the stage and the washer.

Filtration is completed in |15 to 25 minutes at about
2,500 r.p.m. depending upon the viscosity of the
fluid. The loss by absorption is not more than
0.4 ml (8%, of 5 ml).

In addition to the general efficiency of this centrifuge
filter, it has the great advantage that it can be made

CENTRIFUGE FILTRATION TUBES

For complete caotalogue of MSE
preducts, write to J. Beeber Com-
pany, Inc., distributors.

CENTRIFUGAL GRADOCOL FILTER

CAP —

FLAMGE

ADAPTOR SLEEVE
FILTER CLAMP _

OUTER THREAD

WASHER R
MEMBRANE -

FILTER PLATE
WASHER

PIN ]
PRESSURE nms4ﬂ [E

INMNER THREAD ________

GLASS TUBE HOLDER

GLASS TUBE

RUBBER CUSHION hr—aﬂ
EHND CAP 2]

This filter, also developed by Dr. G. R. F. Hilson
and Dr. S. D. Elek, is fitted with a Gradocol membrane
(Elford, 1931) for virus and bacteriophage work
where an asbestos pad may not be suitable, or for the
ultrafiltration of chemical mixtures. For handling
highly infectious material, safety in use and freedom
from splashing and leakage are essential, and the filter
has been specially designed to take care of these points.

The great advantage of the centrifugal Gradocol
Filter over the positive-pressure and suction types
is that whatever pressure is required can be very
simply achieved by alteration of the speed of rotation.

Capacity is about 4.5 ml and all metal parts of the
apparatus which come into contact with fluid are
made of stainless steel,

The filter is assembled loosely with the membrane in
position and sterilised by intermittent steaming.
Alternatively the glass tube, together with all metal
parts, can be sterilised by dry heat. Autoclaving is
used for the rubber washers and the filter discs are
steam sterilised.  Assembly should preferably be
done under ultra-violet light. The required filtration
pressure is obtained by adjusting according to a
nomogram (supplied with the apparatus) which
correlates speed, the centrifuging radius of the discs
and the depth of fluid in the cup with the pressure

up and sterilised as a unit. Cat. No. §9052. 12.00 each
Distributed by

J. BEEBER (0., inc.

developed. Cat. No. 69062.  19.60 each
Model 69328 (filters) — 1.90 per doz.

838 BROADWAY, NEW YORK, N. Y. - AL 4-3509
1109 WALNUT ST., PHILADELPHIA, PA. - KI 5-0646
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Knouse, Reiner Wm., (1951}, 2458 Wingate Drive, Chambles,
Ga. :

Knowlton, Mnr{utia, “953], 1701 Massachusetts Ave., M.W,,
Washingten &, D.C.

Knudson, Arthur, (1949), Albany Medical Cellege, Albany,
M.Y.

Koehler, Leanore H., (1953), 5t. Luke's Hospital,
Bethlehem, Pa.

=4 =

Kojima, Inoys, (1951), 725A Eighth Avenue, Honolulu 14,
T.H.

Koziol, Steghen J., {1951), 12415 Connacticut Avenue,
Silvar Spring, Md,

Kramer, Bayle D., (1953), 346 Nicholson Streat, N.E.,
Wﬁshingtun, B

Krasnow, Frances, (194%), 405 Eost 72 St., New York 21,
M.Y.

Kravel, Kathryn K., (1950), 7327 - 50th Avenue, N.E.,
Seattle 5, Wash. 1

Kucker, George, {(1949), 1137 East Jarsey Street, Elizabeth,
M. J.

Kurzman, Blossem D., (1951), 161 West 71 Street, New
York, N.Y.

L
Londry, Edgar, (1951), 58 Huntington Avenue, Nunh

Dartmouth, Mass.

Losker, Sigmund, (1950), 545 E. 173 5t., Mew York 57, N.Y.

Laufer, Annie E., (1249], 115 Sullivan Street, New Yorle
12, N.Y.

Loughlin, Alice M., (1950), 106% No. Willard Street,
Burlington, Vt.

Lawrence, Penni A., (1952), 455 Ocean Avenue, Brookiyn
26, M.Y.

Leifheit, Hoveard C., (1949), MSC 0-63460, 4th Med. Fisld
Lab., Landstuhl Army Medical Centsr, APO #180,

% Postmaster, Mew Yaork, M.Y.

Lsmom, Esther M., “95”. 3950 Horth Farwell Avonua,
Apt. 105, Milwavkee, Wis.

Leonard, Reid H., (1953), 2544 Escambia J\\lenua,
Pensaceola, Fla,

Lesnyok llena D., (194%), 74 Fenwood Road, Boston 15,

" Mass.

Letonoff, Theodore V., (1951), Clinical Laboratory, U, 5.
Veterans Hospital, Coatesville, Pa.

Levey, Stanley, (1949), University Hospital of Cleveland,
2065 Adelbert Road, Cleveland 6, Qhio

Levin, Marshall, (1950), 15 Lorraine Circle, Waban, Mass.

Levine, Victor, (1949), 144-14 &7th Read, Jamaica, N.Y.

Levy, lrving, (1950), 3434 Knox Place, Bronx 67, N.Y.

Lewandewski, Joseph T., Jr., (1953), 93rd Meadical Group,
Castle Air Force Base, Calif,

Lewis, George T., (1949), Dapartmant of Biochemistry,
Schonl of Medicine, University of Miami, Coral Gables
46, Fla.

Lewis, Merle Lovell, (1950), 1615 Flatcher Avenue,
South Pasodena, Calif.

Llngle Albert F., Jr., (1953), 19 Grand Avenue, Tokoma
Park, Md.

Leobstein, Otte E., (1953), 5424 Romoine Street, Hollywood
38, Calif,

Lochhead, Harry B., (1953), 7419 Boyer Street, Philadel-
phia 19, Pa.

Longwell, Bernard B., (1953), 4800 Gibson Blwvd.,
Albuquerque, N.M.

Loughead, Ruth, {1950), 6120 Kimbork, Chicago 37, 111,

Lovell, Clarence E., {1950), 4411 Hickman Road, Das
Moines, lowa

Lowenstein, Bertrand E., (1949), 550 Bickall Avenue,
Miami 32, Fla.

]
Mocchiverna, Mario, (1954), 27 Chelsea Ave., Mewark, M.J.



MacDonald, A. Harriet, (1952), 220 Fisher Avenus, Boston

20, Mass.

MacFayden, Douglas A., (1950), Prashytarian Haspital,
Chieags 12, Hl1.

MocKny, Eaten M., (1952), 1033 Gayley Avenue, Los
Angeles 24, Calif.

Madden, Robert J., (1953), V.A. Hospital, Philadelphia 4, Pa.

Waher, John R., {1952), 6th Army Medical Laboratory,

Ft. Baker, Calil.

Mancino, Peter C., {1951), Clinical Laboratary,
734 Morthview Avenue, New Castle, Pa.

Mandel, Emanuel E., (1952), 36 Butler Street, N.E.,
Atlanta, Ga.

Mann, Frank D., (1952), Mayo Clinic, Rechester, Minn.

Mann, Joseph D., (1952), 127 13th Avenue, N.W.,
Rechester, Minn.

Mantione, John J., (1949), 16 Devoe 5t., Braoklyn, N.Y.

Mar, Peter G., (1950), 5t. Joseph Hospiral, Victoria, B.C.,
Canada

Marshak, Celia, (1949), Maorine Biclogical Laboratory,
Woods Hele, Mass. .

Marsters, Roger W., (1949), 2085 Adelbert Road, Cleveland
6, Ohio

Martuecio, Frank R., {1950), 327 Wilshire Boulevard,
Senta Meniea, Calif.

Maoruyana, George M., (1949), Medical Associates, 1200
Main Street, Dubuque, lowa

Masan, Hareld L., (1949), Chemical Laboratory, Maye
Clinie, Rochester, Minn.

Mason, Morten F., {1949), Parkland Hospital, Dellas 4,
Texas

Matthews, Annette, (1949), Eastern Maine General Hos-

" pital, 489 State Street, Bangor, Maine

Mayer, Gerda G., (1950), 276 Riverside Drive, Apt. 94,
Mew York 22, N.Y.

MeCarthy, John J., (1951), 2710 Douglas Avs., Racine, Wis.

McCluggage, Harry B., (1949), Institute of Pathele gy,
Westarn Pennsylvania Hospital, Pittsburgh, Pa.

MeConnell, John M., (1953), 1606 Wesley Avenue, Evanston,
Hi.

McDeonold, Hugh 1., (1950), Department of Biochemistry,
School of Medicine, Loyola University, 706 South
Wolcott Avenue, Chicage 12, Il

McElroy, Olive E., (1953), 1609 Sonford Rood, Silver
Springs, Md.

MeGlauflin, Jane Evelyn, (1952), 51 Crestment Rood,
Banger, Maine

McKechnis, Elva A., (1949), 41 Clark Road, Brookline 46,

" “Mass.

Mciee, William E., (1949), 4922 Burgoyne Lane, Lo
Canada, Calif.

McKenna, Mary M., (1948), Harlem Hospital, Lenox Ave.,
Mew York, N.Y.

McMair, Ruth Davis, (1949), 18636 Sorrents, Detroir 35,
Mich.

Mednicaff, Irma Bennett, (1949), 19 Wendell Street, Apt.

" 12A, Cambridge 38, Moss.

Mehr, Silvia E., (1953), 632 Jomestown Read, Burbonk, Cal.

Mella, Morie Isabel, (1950}, Institute Oswalds Cruz,

Rie de Janaire, D.F,, Brazil

Melville, Robart Seaman, (1951), Chemistry Dapartment,
St. Luke's Hospital, 1439 South Michigan Avenue,
Chicago 5, Il

Mercedas, Mary, (1953), Mercy Hospital, Cedar Rapids, lowa

Michaelis, Meritz, (1950), Department of Psychiatry,
University of Maryland Medical School, 29 5. Greene 5t.,
Baltimore 1, Md.

Miller, David H., (1953), 2504 Floyd Ave., Richmond 20, ¥a.

Miller, Sal, (1953), 660 Frederick 5t., Detroit 2, Mich.

Mills, Elizabeth H., (1953), 1360 Loke Shore Drive,
Chicago 10, 111,

Ming, Charles, (1952), 721 5. Volley Ave., Vineland, N, J,

Ming, Mary F., {1952), 721 5. Valley Ave., Vineland, M.J.

Mirkin, Abraham, (1950), 226 E. 12 St., New York 3, N.Y.

Mishkind, Daniel L., (1949), Chemistry Dapartment, Jewish
Memorial Hospital, Broadway at 196 Strest, New York,
N.Y.

Mizuna, Mobuke, (1951}, 1282 Hewitt Ave., St. Paul 4, Minn.

Malnar, Julius, (1950), 211 E. 19 5t., New York 3, N.Y.

Malnar, Nicholas M., (1950), 211 E. 19 5t., New York 3, N.Y.

Moreland, Ferrin B., (1951}, Baylor Medical College,
Houston 25, Texas

Morgenstern, 5fun|ey, ('[952}, 142 Sauth 9th Stmof,
Bracklyn 11, N.Y.

Merrisen, Jock A., (1950), The Porro Biclogical Laboras
tories, Tacoma, Wash.

Moser, George B., Jr., (1953), R.O. 2, Box 193, Stoltz Road,
Library, Pa.

Mulay, Ambadas 5., (1950), National Cancer Institute,
National Institute of Health, Bethesda 14, Md.

Mundy, Roy L., {1953), 10426 Julep Ave., Silver Springs,
Md.

Murdock, Hareld, {1950), Johnson & Johnson, Research
Foundation, New Brunswick, M. L

N

Hodeau, Guy, (1953), 203 Brown Ave., Quebec 6, Canado

Notelson, Somuel, (1948), Rockford Memorial Haspital,
Rockford, 1.

Nichels, Rufus A., (1952), 1454 Dean S5t., Broaklyn 13, N.Y,

Nix, Mary 1., (1951), 4931 N,E. Glisan, Portiond 13, Ore.

Nobel, Sidney, {1953), 981 Elizabeth Terrace, Elberon, N. 1.

0

Olsen, Norman 5., (1950), Research Laboratary, Thayer
V.A. Hospital, Nashville 5, Tenn.

Oser, Bernard L., (1749), Food Ressarch Laboratories,
48-14 33rd Street, Long Island City, N.Y.

Osgood, Horlow 5., (1950), Swedish Haspital, Seattle 4,
Wash.

Owen, Charles A., Jr., (1952), Mayo Clinic, Roc"rusiar*
Minn,

Owen, Seward E., (1950), 418 5. 20 Ave., Maywacd, 111,

P

Palma, Antheny V., (1951), V.A. Haspital, Clinical
Laboratory, West Haven, Conn,

Pandiri, Demetra, (1951) 610 W. 143 St., New York 31, MN.Y.

Papageorge, Evangeline T., (1950), Schonl of Medicina,
Emary University, Ga.

Paorker, Gene Hays, (1951), USAF (MSTC), 3595 Medical
Group, Nallis Air Forea Base, Las Vagas, New.
{Lost knewn address)

Pastewka, Jullia V., (1952), 431 East 4th 5t., Erie, Pa.

Paubionsky, Peace, (1953), 33 Pebble Lane, Levittown, Pa.

Poul, W. D., (1953), University Hospitals, lowa City, lowa

Penniall, Ralph, (1951), R_G:‘:Hurd Memerial Hospital,
Rockford, 111,

Perkin, Harold J., (1949), Lohey Clinic, Baston, Moss,

Parkins, Elle, (1952), 42 Owen Avenue, Lansdowne, Pa,

Perry, Margaret C., (1949), Columbio Hoespital, Milwaukee,
Wis.

Petarson, Ralph E., (1952), M. I. M. O., Natianal Institute
of Health, Bethesda 14, Md.

Pierce, Hareld B., (1950), University of Vermont, College
of Medicine, Burlingten, Y+,

Pieree, L. F., (1949), 2007 Wilshire Bouleverd, Los
Angales 5, Calif.

Pineles, Jack D., (1952), 3470 Connon Place, New Yark
63, N.Y.

Pitesky, Isodore, (1952), V. A. Hospital, Long Beach, Cal.

Plestina, Joseph, (1952), 6228 5. Kedvale, Chicage 29, II1.



Pollard, C. B., (1949), 240 Leigh Hall, University Station,
Gainesvilla, Fla.

Po”i, John F.,. (1949], 328 North Lotus Ave., Chi:ugo 44,
1.

Pomerene, Elizabeth, (1949), 3646 Rolliston Road, Shaker
Haights 20, Ohie

_Portnoy, Seymour, (1951), 4762 Rorer Street, Philadelphia
20, Po.

Powar, Marschelle H., (1949), Chemistry Laboratery, Maya
Clinie, Rochestar, Minn.

Power, Onie H., (1950), 6644 Hillandale Road, Chevy
Chase 15, Md.

Preisler, Paul W., (1949), 3709 Juniata Street, St. Louis 16,
Mo,

Prushankin, Mitchel E., (1952), 406 Spruce Street, Wast-
brock Park, Glenolden, Pa.

Puckstt, Rebert F., (1953), P.O. Box 3, Fort Baker, Calif.

Purcell, Moy K., (1950), V. A, Hespital, Coatesville, Pa.

R

Real, Morgaret Anne, (1953), 1205 East Burlingten Straat,
lowa City, lowa

Reifman, George A., (1951), Hollywood Presbyterian Heos-
pital, 1322 N, Vermont 4ve., Los Angalas, Calif.

Reiner, Miriam, (1948), D.C. General Haspital, Massachu-
setts Ave. & 19th 5t., S.E., Washingten, D.C,

Reingeld, Alfred M., (1950), 122 South 49th Straet, Apt, A7,
Philadelphia 39, Pa.

Reinhold, John G., (1949), Pepper Laboratory of Clinical
Medicine, University of Pennsylvania, Philadelphia, Pa.

Reinstein, Harold, (194%), 19 Bay Street, Boston 15, Mass.

Remer, F. M., (1950}, 289 Gresnwich Ave., Greenwich,
Conn.

Remmie, Norma R., (1950), 5311 N. Winthrop 5t., Chicage
40, W, {Last known oddress)

Remp, Donald ‘G., {1952), Henry Ford Haspital, Detrait 2,
Mich.

Resheter, Mory J., (1951), 419 Wood Bldg., Benton, Il

Reyes, Felix M., (1950), V. A. Heospital San Patricia,

. 4% San Juan, P.R.

“Rhodes, J. Cecil, (1950), Medical Arts Laboratory,
Jenkintown, Pa.

Rice, Eugene M., (1953), 1831 Yorktown Road, Cincinnati,
Chie

Rice, Vincent E., (1953), 919 Weschler Ave., Erie, Pa,

Richardsen, Edwin M., (1950), Delaware Hospital,

501 West 14 Strest, Wilmington, Del.

Riedel, Paul A., (1949), 35-15 84 Street, Jackson Heights,
N.Y.

Riegel, Cecelia, (1950}, Lankenau Hespital, City Line and
Lancester Ave., Overbrook, Philadelphio, Pa.

Rivera, Jose A., (1950), Brecke Army Hespital, Fort Sam
Houston, Texas

Rockenmacker, Morris, {1950), Harbor General Hespital,
Torrence, Calif,

Roe, Joseph H., {1952), 1335 H. 51, N.W., Washington, D.C.

Rogers, Hazel C., (1950), Training Officer, Schosol of
Medical Technolegy, V. A. Center, Wilshire and
Sawtslle Blvds.,, Los Angales 25, Calif.

Rohse, Wayne G., (1953), 1015 Diana St., lowa City, lowa

Ronis, Harry, (1950), 811 Caffray Ave., Far Rockaway, N.Y.

Rosa__l_u_l!sl_,_ﬁ_d_\turd E., (1950}, 15 Vesta Rd,, Dorchester,

" Mass.

Roseman, Soul, (1950), Department of Padiatrics, Babs
Robert Memorial Hospital, 920 East 59 Streat, Chicago
37, I

Rosenberg, Abraham, (1949), 1235 Kearney Avenue,

Bronx 61, M.Y. 4

Rosenthal, Harry L., (1953), Rochester General Hespital,

Rochester, N.Y.
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Rosoff, Samuel J., (1950), 423 South &0 Street, Philadelphia
43, Pa.

Ross, George, (1949), 38 Gun Hill Road {Wast), Mew Yark
67, N.Y.

Rothstein, Robert, {1953), 1856 71st 5t., Brooklyn 4, M.Y.

Routh, Joseph 1., (1950}, Department of Biochemistry,
lowa State University, lowa City, lowa

Rubin, Martin, (1949), Department of Patholagy, Sehool of
Medicine, Gaorgetown University, “ashingten 7, D.C.

S

Sacher, Herbert 1., (1953), 1322 Sage 5t., For Rockaway,
N.Y.

Saeks, Rueben R., (1950), Carson-5aeks, Inc., 11 5t. Mary's
Street, Dayton, Ohia

Sagin, Jerome F., (1950), 6702 Wells Parkway, University
Park, Md,

Saifer, A., (1949), Jewish Sonatarium & Hospital for
Chronic Diseases, Brooklyn 35, N.Y.

Salzbarg, Gertrude, (1953), 67 Hanson Place, Brocklyn 17,
N.Y.

Sample, Albert B., (1949), 508 Baird Rocd, Merion, Pa.

Samson, Meyer, (1949), Samsaon Laboratories, 1619 Spruce
Street, Philadalphia 3, Pa.

Samuelson, George 5., (1951), 64 73rd St., Broaklyn 2, N.Y.

Sandin, Mary D, C., (1950}, 1068 42 5t., Das Moines 11,
lowa

Sanshuk, Daniel, (1953), 8309 Cool Spring Lane, R.F.D.,
Hyattsville, Md.

Sapsin, Stanley, (1951), 1416 Sarezen Dr., Alhambra, Colif.

Schaffert, Roscoe R., (1950), 122565 5. Orizaba Avenue,
Downey, Calif.

Schales, Otto, (1949), 3503 Prytonia Streat, Mew Orleans
15, La.

Scharf, Charlotte, (1951), 116 East 91 Street, New Yark
23, N.Y.

Schattner, Fred, (1949), 126 W. 91 5t., Mew York, N.Y.

Schein, Arnold H., (1950}, Deportment of Biochemistry,
College of Medicine, University of Vermant, Burlington,
V.

Schelling, Yictor, (1952), 20002 Rispelle Avenue, Detrait
3, Mich,

Scherf, Frieda, (1950), 145 E, 22 5t., New York 10, N.Y.

Schonhorn, Hareld, (1952), 3099 Brighton 6th Street,
Brooklyn 35, M.Y.

Schottelivs, Dorathy D., (1953), Box 686, lowa City, lowa

Schraft, William, (Mrs.), (1950}, 59 Locust Avenue, New
Rochelle, N.Y.

Schworz, Henry P, (1949), 4941 Larchwood Avenue,
Philedelphio 43, Pa.

Seligsan, David, (1949), 4230 Parkside Avenue, Philadel-
phia 4, Pa,

Shaffer, Elmer L., (1950), 208 N. State St., Tranton 8, M. 1.

Shopire, Fanny, (1949), 467 Central Park West, New York
25, MY,

Shapire, Seymour L., (1950), 122 South Broadway,
Yonkers, N.Y.

Sharten, Henry, (1954), 2641 Morth Spauliding Avenue,
Chicaga 47, Il

Shepherd, Jomes A., (1954), Department of N= uralogy,
General Hospital, State Liniversity of lowa, lowa City,
lowa

Sherman, Burton 5., {1953), 831 Nostrand Avenue,
BrooHyn 25, MN.Y.

Sherman, Marion K., (1951), 738 Lynn Falls Parkway,
Moelrose, Mass.

Shetlar, Marvin R., (1951), V. A Hespital, 921 N.E. 13th,
Oklahoma City, Okla.

Shukers, Carroll F., (1949), V. A. Haspital, 10ES, 300
East Reasevelt Road, Lirtle Rack, Ark,




Sicher, Mellie, (1949), 808 5. Brentwood, Clayton 5, Mo.

Siegfried, Dorathy A., (1949), New Britain General Hos-
pital, Naw Britain, Conn.

Sims, Ethan A. H., (1950), Mary Flatcher Hospital,
Burlington, Vt.

Siplet, Herman, (1949), 109 South 21 Street, Philadelphia
31, Pa.

Skeggs, Leonard T., (1950), Webster Rood, R.D, #1,
Bersa, Ohio

Sklar, Melvin 5., (1950), 68 Walde Avenue, East Rockaway,
M.Y.

Skupp, Sclomen, (1950), 1857 Stuart 5t., Brooklyn 29, N.Y.

Smith, Frank A., {(1951), Schocl of Medicine and Dentistry,
University of Rochester, P.0O. Box 287, Station 3,
Rachestar 20, N.Y.

Sobel, Albert E., (1948), Jewish Hospital of Brooklyn,
555 Praspect Place, Broaklyn, N.Y,

Sobel, Charles, (1951), 10707 Venice Boulevard, Los
Angeles 34, Calif.

Sobel, Harry, (1949), Cedars of Lebanon Hospital, Los
Angeles 27, Calif.

Sobotka, Harry, (1948), The Mount Sinai Hespital,
Mew York 29, N.Y.

Solomon, Mathar A., (1949), 20-42 Seagirt Avenue, Far
Rockaway, N.Y.

Somogyi, Michael, (1949), Jawish Hospital of $t. Louis,
5t. Louis 10, Mo.

Spearing, Cecelia W., (1953), 3918 New Hampshire Ave.,
N.W., Washingten 11, D.C.

Sperry, Warren M., (1950), N. Y. State Psychiatric Institute,
722 West 168 Streer, New York 32, MY,

Sterling, R. E., (1953), Los Angeles County General
Heospital, 1200 N, State 5t., Los Angelas, Calif.

Stern, Ferdinand, (1950), 905 Arlington Ave., Greenville,
SR,

Stern, Kurt G., (1949), Pelytechnic Institute of Brooklyn,
85 Livingston Street, Brooklyn 2, N.Y,

Stern, Milton, (1953), 1666 Commonwealth Avenus,

» Boston, Mass.

Stettner, Max M., (1949), 3939 Lincoln Pl. Drive, Des
Moines, lowa

Stevens, Sue C., (1949), 1016 West Dorathy Lane, Dayton
9, Ohio

Stewart, Gorden 5., (1951), Presbyterian Hospital, Chicago
12, 11,

Staler, William M., (1950), 1070 Faile 5t.,, Bronx 59, M.Y.

Stull, Arthor, (1952), 1801 16th 5t., N.W., Washington, D.C.

Sudduth, Herschel C., (1953), 5306 Wakefiald Roed,
Washingten 16, D.C.

Summers, Dwight M., (1953), 1011 West Locust, Apt. 1,
Davenport, lowa

Sunderman, F. William, (1952), Jsffersan Msdical College,
Philadelphia 7, Pa.

Sunshine, Irving, (1950), Western Raserve University,
Institute of Pathology, Cleveland &, Dhio

Sycheff, Viadimir M., {1950), 995 Morth Californio Avenus,
Palo Alto, Calif.

T

Tokahara, Kenneth N., (1954), Conamaugh Valley Mamorial
Heospital, 1086 Franklin Street, Johnstown, Pa,

Tannenbaum, Hermina, (1949), Veterans Administrotion
Center, Bufh, N.Y.

Taran, A., {1949), 21 Morth Chatsworth Avenus, Larchmont,
MN.Y.

Taussky, Hertha H., “ 950), 124 East 24 SIl‘uei, New York
10, M.Y.

Taylor, Haywood Maurice, (1951), Box 3093, Duke Hos-
pital, Durham, M.C,

Thomas, Esiher ther E., (1949}, 143 Court Road, Winthrop 52,

Thompson, Herbert E., (1951), Youngstown Hospital Asso-
ciation, Merth Side Unit, Youngstown 4, Ohio

Thompsen, Jerry, (1953), 6817 Georgia Avenue, M.W,,
Washington, D.C,

Thempsen, Vera A., (1952), 850 Lincoln Place, Bruukfyn,
M.Y.

Therpe, Donald E., {1950), 931 Vine 5t., Paza Robles, Cal.

Tonks, David Bayard, (1953), 633 Highlond Avenue,
Ottawa, Ontario, Canaoda

Touchstene, Joseph C., (1953), 902 Maloney Clinic,
University of Pennsylvania Hospital, Philadelphia, Pa.

Tribby, Charles A., (1950), Fairfield Labaratory, 2163
Main Street, Bridgepert 6, Conn.

Trombetta, Lovis D., (1953), 5613 Lorchwood Avenus,
Philadelphia, Pa,

Turner, Elvin E., (1950), 821 Roskek Bldg., Dubuque, lawa

v

Yanderau, Margaret, (1951), 147 Garber Strest, Chambers=
burg, Pa.

Von Loon, Edward I., (1949), V. A. Hospital, Louisville 2,
Ky.

Yeres, Michael M., (1953), 123-25 82nd Avenue, Kew
Gaordens 15, N.Y.

Viergiver, Ellanmae, {(1949), Ayer Clinicel Labaratery,
Pennsylvania Hospital, Philadelphis 7, Pa,

Vollmer, Paul Joseph, (1952), 203 Monticello Road,
Jefferson Manor, Alexandria, Va.

Von Hoover, C. E., (1949), 838 Hotwells Boulsvard,
San Antonio, Texas

bl

Wabnitz, Charles H., (1949), 514 Oxfard Place, Louisville
7, Ky.

Wang, Chi Che, (1950), Veterans Administration Hospital,
Hines, 111,

Ware, Arncld G., {1950), Los Angeles County Hospital,
1200 North State Sireet, Los Angeles 33, Calif.

Washington, John R., (1952), 3810 Medical Group, Maxwell
A F B, Montgomery, Ala,

Watkins, Hannah L., (1950), 5734 South Parkway, Chicago,
. (Last known oddress)

Wayne, Richard 5., (1953), 576 Eastern Parkway, Brocklyn
25, N.Y,

Websr, Clarence 1., (1950), 708 Highland, Salina, Kans.

Webster, Morion E., {1952}, 1218 Missouri Avenue, N,W,
Washingten 11, D.C.

Weisberg, Harry F., (1950), Mt. Sinai Medical Research
Foundation, Chicage 8, Ill.

Weiskerg, Jerry, (1952), 17 F Sunnyside, Kansos Umversny,
Lawrence, Kans,

Weiss, Elizabeth H., (1951), 41 Barnt h\-e., Trenten 10, MN.J.

Weissbecker, Ludwig, (1953), 9-23 Thayer Street, Maw York
34, BLY.

Weizsman, Milton, (1949), 830 Bronx River Raoad, Yonkers,
M.Y.

Wells, Lovise, (1953), 103 Word Parkwoy, Kansas City, Mo.

Wenger, Arthur Winter, (1951), 510 NDouglas Street, Salt
Lake City, Utah

Wenger, Ray G., (1950), 802-4 First Security State Ban
Bldg., Salt Loke City, Utah

Wertman, Maxine, (1951}, 1237 Scuth Fourth Street,
Alhambra, Calif,

Westover, Leola, (1953), 703 South Berando, Los Angelas 5,
Calif,

Wheeler, Joanna X., (1950), Box 116, Yeterans Administra-
tion Hospital, Hines, 11l

Wheeler, Thomas E., (1952), 6660 Hillardale Road,
Bethasda, Md,



White, Jerome M., (1950), Laboratory, Santa Clara County

Hospital, San Joss, Calif,

Whittemore, Georgiana, (1951), 134 West 91 Street, Apt. 3E,

New York 24, N.Y.

Wick, Arne N., (1953), Seripps Matabolic Clinic, Rasearch

Deportment, La Jolla, Calif.

Wilson, Frederick H., (1951}, 6401 Wissahichon Avenue,

Philadelphia 19, Pa.

Wishinsky, Henry, (1952), 3802 Fardlsigh Road, Baltimore

15:Md;

Wolffe, Alexander 5., (1949), 373 Ave. 5, Brooklyn 23, M.Y,
Wolfson, Aaron H., (1949), 276 First Ave., New York, N.Y.
Wolfson, William Q., (1950), Unit far Clinical Invastigation,
Wayne University School of Medicine, Datroit 25, Mich,
Woed, Donald C., (1950), 1100 Meridene Drive, Baltimore

12, Md.

ALABAMA

Carmichasl, Emmet B.
Hisey, Alan
Washington, John R.

ARIZONA

Bennatt, Helane Thomas

ARKAMSAS
Shukers, Carrol F.

CALIFORMIA

Abernathy, Raymond J.
Alles, Gordon A,
Anderson, Yivian L. °
Bergren, Williom R.
Berkman, Sam
Bischoff, Fritz E.
Burka, Fostar W,
Burns, Robert A,
Carne, Herbert O,
Chaney, Albert L.
Coleman, Roger Dixon
Cramer, Frank B,
Dubbs, Clyde A,
Enoch, Isle Maria
Fletchar, J. Wesley
Gatchall, Gloria
Galdwatar, Williom H.
Goodman, Joseph R.
Henry, Richard J.
Hertert, Lucien D,
Hollinger, Mell F,
Horkin, Samuel M.
Johnson, Kenneth D,
Kanter, Saul L.

Kay, Hazel T.

Kay, Heinz T.
Kingsley, George C.
Kittinger, Alice L.
Lewandowski, Joseph T., Jr,
Lewis, Merle Lovell
Lobstein, Otto E,
MocKay, Eaton M.
Maher, John R.
Martuccis, Frank R,
McKes, William E.
Mehr, Silvia E.
Pierce, L.F.
Pitesky, Isadore

3

Young, Beulah E., (1953}, 443 Beacon Sireet, Boston 15,

Mass,

Young, Nelson F., {1949), Department of Biochemistry,
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