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THE SECRETARY REPORTS

At a time when enthusiasm is run-
ning high in the anticipation of our
new joumal, CLINICAL CHEMISTRY,
may we be pemmitted to maoke a few
observations about the evelution of
the present publication The CLINICAL
CHEMIST, which will cease publica-
tion with the completion of the current
volume.

In the matter of only a few weeks
after the Associalion was organized
in December, 1948 an editor and as-
sistant editor were appointed with in-
structions to prepare a bimonthly news-
letter that could be sent to the mem-
bers. The funds at that time were quite
limited ond this editorial venture had
to be confined to a small typewritten
and offset product. Yet the oldtimers
{thoee who were members five years
age) might well recall the thrill upen
receiving this little pamphlet.

A short time after that the Execu-
tive Committes decided to expand this
newsletter and adopted the present
format while adding several new fea-
tures, including reproduction of photo-
graphs and making the newsletteravail-
able to advertisers. Although it still
rermained a professional and what might
be called a trode paper'’ vet various
members began to submit short scienti-
fic notes that proved most interesting.
It was this lotter development that
prompted the Executive Committee
meeting in Milwaukse in September,
1952 to recommend to the membership

ABCC ELECTS
NEW MEMBERS

The American Board of Clinical
Chemistry, Inc., held its annual meet-
ing in Philadelphia, April 16-17, 1954,
The following officers were reelected:
Otto A. Bessey, President; A. E. Os-
terberg, Vice-President; O. H. Gaeb-
ler, Secretary-Treasurer. Other pres-
ent members of the Board are: Joseph
W. E. Harriszon, C. W. Muehlberger,
M. H. Power, W. A. Wolff, and W. M.
Sperry. Hesignations of Michasl So-
mogyl and D. D, Van Slyke were ac-
cepted with regret. The term of H. H.
Bunzell expired at the end of this
meeting. Harry Scbotka, Robert Hill,
and Albert Chaney were elected to
membership. Their terms of office will
begin at the termineation of the 1955
annual meeting.

2ix clinical chemists were certified:;
Clara M. Ambrus, Julion L. Ambrus,
Julius J. Carr, Max E. Chilcote, Smith
Freeman, and Hobert P. MacFate. The
total number of certified clinical chem-
ists is now 237.

Information concerning requirements
for certificotion is available without
cost from the Secretary, Dr. O. H.
Gaebler, Henry Ford Hospital, Detroit
2, Michigan.

that o mederate increase in dues would
permit funds to expand the newsletter
into a journal with original scientific
contributions. This recommendation
was fovorably received and the issues
of The CLINICAL CHEMIST eof the
past two years are the product thereof,

But this more elaborate effort has
also proved inodequate for the needs
and the Association has now decided
to move into the "major league’ with
a regular joumal and with all the bene-
fite and risks appertaining thereto.

For those working on this new edi-
terial project the excitement can be no
greater than it was at the time of the
first typewritten newsletter. An impor-
tant difference iz that the support of
the membership is needed now more
than before. CLINICAL CHEMISTRY
must be more than the officlal publi-
cation of the American Association of
Clinical Chemists. It must evoke the
the personal pride of each and every
member.

Max M. Friedman, National Secretary
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ERNST BISCHOFF AWARD
TO JOHN G. REINHOLD

John (5. Reinhold, Pepper Labora-
tory of Clinical Medicine, University
of Pennsylvania, was awaded the
1954 Ernst Bischoff Award in Clinical
Chemistry. The award was made at the
Annual Meeting Dinner of the Ameri-
can Association of Clinical Chemists
at the Hotel McAlpin, New York, Sep-
tember 16. Lt. Col. Monroe Freeman,
President of the AACC, maode the pre-
sentation.

Dr. Reinheld wos honored for his
wark and researches on chemical liver
function tests and for his studies of
hepatitis. He was also cited for his
work on behalf of the AACC and his
efforts to secure professiconal recogni-
tien for the clinical chemist. Besides
his work for the Association, Dr.Rein-
hold is chairman of the Committee on
Clinical Chemistry of the American
Chemical Society.

John Reinhold is the third recipient
of the clinical chemistry eward, which
iz given by the Ernst Bischoff Com-
pany of Ivoryton, Conn. and adminis-
tered by the AACC. The award con-
sists of a bronze medal, scroll and
honorarium of f{ive hundred dollars.

In his award address, the third
Emst Bizchoff Lecture, Dr. Reinhold
dizcussed the work of his group at the
University of Pennsylvania and a team
at the National Institutes of Health in
developing chemical procedures for
the detection of carriers of viral hepa-
titis among blood doners. He showed
the methodology that has been sucess-
ful in good percentage of cases in
eliminating the bloaed frem thess carri-
er doners {rom the blood bank poal.
The bloocd from these carrier doners
are not last to the blood bank as they
can be used in the preparation of hu-
man serum aglbumin and other blood
products, where the processing elimi-
nates the virus.

Dr. Reinhold's complete paper will
be published in the first issue of the
Associatien’s new journal, CLINICAL
CHEMISTRY.

Support Your

New Journal




CORRECTION

[Inder **The Secretary Reports' in
our June issue the paragraph on the
price to members of the new journal,
CLINICAL CHEMISTRY, may have
glven an erroneous impression. CLIN-
ICAL CHEMISTRY will be an $8.00
journal. A subscription will be en-
tered cutomatically for each member
by the Treasurer and paid for out of
dues. As the present dues will not
cover the entire price of the new jour-
nal, dues will be increased by $3.50
baginning with 1955, to help make up
the difference.

This increase in the dues has been
passed unonimously by the members
present at the Annual Meeting, Septem-
ber 16, 1954,

GEMERAL LABORATORY STAND-
ARDS UNDER INYESTIGATION

The standardization committee of
the New York Section Is seeking suit-
able preparations from any interested
manufacturer to be used as a general
laboratory standard for elinical maly-
sis, Omne such preparation, bovine
gerum ultrafiltrate, is presently under-
geing analysis for such a purpose, Any
interested manufacturer or individual
who knows of such an item is invited
to communicate with the chaltman of
the stondardization committee (Abro-
ham Saifer, Biochemist, Jewish Chronic
Disease Hospital, Brooklyn 3, MNew
York),

INVITE MANUSCRIPTS

CLINICAL CHEMISTRY, the new
publication of the AACC will begin
publication in January, 1955. Papers
on original research in clinical chem-
istry end related subjectz are invited
to be submitted for consideration by
the new Board of Editors. The publica-
tion will use the same address as The
Clinical Chemist.

Box 123
Lenox Hill Station
Mew York 21, N.Y.

Freparation of the monuscripts
should follow the specifications out-
lined in *Instructions to Authors®
published on page 59 of this issue,

The first major improvement since the original Yan Slyke design...
THOMAS-VAN SLYKE
MANOMETRIC BLOOD GAS APPARATUS

i MAGNE-MATIC MODEL
I (Patent Applied For)

p Utilizes magnetic agieation in-
stead of wiclemt mechanical
shaking, thereby reducing break-
age of glassware

B Stationary, vertical extraction
chamber permits rapid, repro=
ducible adjustment of meniscus

b Ball-and-zocket ground glass
joints permit quick removal of
glassware for cleaning, etc,

MABHETIC

STERSY e Built-in timer provides
for automatic repre-
ducibiliey

p Corros ion=resistant
housing is made of
Formica and Stainless
steel

The contents of the chamber are agitated by a small Kel-F coated mag-
netic stirring bar, which is readily inserted and is floated by the rising mar-
cury inta the chamber where it is held by the fisld of the driving magnet and
rotated in a vertical plone ot o speed contralled by the rheostat. Its small
volume hes ne significant effect upon the messured pressure.

"This new methed of agitation parmits a stetionary chamber, thereby reduc-
ing the costly breakage experienced bscouse of the vibration due to the for-
mer mathod of vielent shaking, and assures that the chamber is constantly
vertical for rapid adjustment of meniscus, convenient addition of reagents,
ote. The former troublesome rubber connsction between the chamber and the
manometer is replaced by a ball-and-socket ground glass jeint, permitting
quick removal of the chamber for cleening, ate.

Other improvemants have baen incorporated, i.e., eulomatic timer in serles
with the motor switch, for reproducible periods of agitation; heusing of corro-
sion-resistant Formica and Stainless stesl; acid-resistant finished hardwood
base with traugh for spillad mercury; unique illumination by means of a clear
plastic column which carries the light and alse serves as a support for the
manometer; metal handle for the levelling bulb (not shown in illustration);
and rads at both sides for supporting accessory squipment os required.

31593-A. Thamas-Von Slyke Monometric Blood Gas Apparctus, Mogne-Matic (Fatent ap-
pliad for], complete ae thown in illustration, with Improved type glassware, two mag-
natie stirring bars, 16 oz, Paolysthylens wosh bottls, clemps, Tygon tubing, etc., but
witheut mercury or pipettes. For 115 volts, ae. ardie. covvvvnenannnnnnsess, 310,00

Copy of Bulletin 120 sent upon request.

ranwrn ARTHUR H. THOMAS COMPANY

A.H.T.CO.

WEST WASHINGTON SQUARE PHILADELPHIA 5, PA.
Teletype Services: Western Unlon WUK and Ball System PH-T2
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LIPOPROTEINS
By

John W. Mehl

Department of Biochemistry and Nutrition, University of Southern California Medical Scheal

The froansportation of absorbed triglyce-
rides does not appear to be o particularly
mysierious affalr. FPostprondial plsma is
more of less turbid, and hos long been
knewn to contain emulsified faot. I has
been shown that plasma proteins will
readily stabilize emulsions of this type,
with an average particle size of about
0.5 w. Indeed, serum albumin will also
stabllize auch emulsions, though with a
somewhat grecter partcle size (1 «) (1),
Electrmophoretic studles suggest, however,
that it is a S=globulin which is primarily
responsible for stabilizing the chylomicron
in plasma.

Of course the formotion, transportatlon,
and dispeaal of chylomicrons involves
more complexdties than are suggested here,
but {t seems o be o less striking problem
than thatl of the lipid in post absorpive
ploama. Despite the fict that plaema con-
tains some T to B gm. of Upld per liter,
nomal, fasting plasma i clear by trans-
mitted lght, and cannot contin any ap-
preciable quntty of lipld mrilcles ap-
proaching the size of chylomicrons. The
ldea, that this moy be due to the existence
of potein-lipkd complexes is not new. In
1913, Haslam (2) found that 8 - 10% of o
gy, lecithindike body" was associ-
ated with plosma euglobuling, and in 1929,
Machebosuf isolaled an apparently homo-
gensous component of horee plrama which
confmined 59% protein, 23% lecithin, and
1 8% cholestersl esters (3}, It las also
been known for mony years that the lipids
of ostUng plasma are not extracted at 3?“,
or room temperature, with ether and hence
appear to be combined In soms way with
protein. With the development of electro-
phoresis, it also wos possible to show
that both phospholipld and che lestera]l mi=
grated with plhema protelns, — particularly
the a-and F-globulins (4 ). Ultrocentrlfugal
studles of Pedersen (5), extended by Goli=
man and coworkers in recent years, have
alBo indicated the existence of protein-
lipld complexes containing large and warl=
ous poporions of Updd,

Although some interaction between lipid
and proteln clearly exists which gives dae
to =mall, relatively stable units, the pre-
clse character of the units in humon plasma
sll requires elucidation. There would,
mther obviously, be some considercble
di fference between partdes stabilized by
a particular plasma proteln, but having
varoble sizes ond proportions of liplds,
and what might properly be called lpopro-
tein molecules with definite sizes and
componition. Although both meay be imag-
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ined to result from some interaction of pre=
exsting proteln and lipld paorticles, the
latter might more likely adse by some
specific, blosynthelic process. Unfor-
tunately, memy of the criterla for the ax-
istence of protein-ipld complexes would
nol distinguish betwesn the two possibili-
ties. Whatever forces are involved must be
weak, as indicated by the fact that a large
prporden of the lipid can be extracted
after freezing at 15° C, or by denatuting
the protein. A dedslon regarding the na-
ture of any Upld-proteln complex can be
made adequately only after its isclation
and a careful study of ite slze, componi-
tion and other properties. Since there
have been a variety of methods used for
the study of lipid-protein complexes, and
since they eoch yield somewhat different
sarte of Information, some of the evidence
obtained by the application of each method
will be considered in an effort to evaluate
the present status of knowledge about the
state of lipids In fasting, human plasma,

Isolation Studies

In 1943, Adair and Adalr (6] reperted the
isclation of a very nearly homogeneous
lipoprotein by ammonium sulfote fractions-
tion. This was precipitated at pH 7, be=
tween 50 and 60% satwated (NH,), SO,
and purified by repacied u-ﬂuclpitghm.
It was found to have o density of 1,10, and
contained B.5% phospholipid, 16.4% cho-
lesterol, and 20.4% esterfied fatty acids.

Cohn and co-waorkers (7) bave iscloted
two lipaproteing by lew temperature aloo-
hel factionation, an @~globulin from Frac-
tien IV, ard a S=globulin from Froction 111,
Tha e-globulin is less well characterized,
but contains 65% protein and 35% lipid, re-
sembling the lipoprotein of Adair and
Adalk. It is estimated to hove o molacular
wealght of 200,000, and to have dimensions
of about 50 x 300 A, The selubility iz
that of o psewdoglobulin.

Tha S-lipoprotein ls estimated to ac-
count for about 5% of the total protein
[obout 3.5 gm. per liter), and to contain
about 3/4 of the lipids of phama (about
6 gm. per liter). It i & suglobulin with a
solubility minimum at around pH 5.4. This
lpoprotein has the rather surprising com-
position of 25% protein, 30% phospholipid,
and 45% of cholesteral and cholesterol es-
ters. As in whole plasma, the cholesteral
ie about 75% in the eater form, The shape
of the molecule s opproximately apherical
with @ hydrated radius of abouwt 165 A%, an
anhydrous malecular weight of 1,300,000
with hydration of 0.6 gm per gm protein,
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and an anhydrous specific volume of 0,95,
(See alao (B), (9).

Electrophoresis

A number of early studies had indicated
that the lipids of human plosma are csso-
clated with globulins, particularly e- and
A-glabuline (4, 10), Asseciotion of lipids
with the Sglobuling was also indicated by
the disappearance of the S<anomaly after
low temperature ether extraction (11), and
by the foct that the oeatly Increased
B-globulin peak of ckstructive jaundice
plasma, which is alsc clear, is reduced by
ether extroction.

The moving boundary method of alectro-
phoresisa has serlous deficlencles when
one wishes to determine the composition
af materlale associoted with o particular
protein component. Only a portion of the
most rapildly moving and slowest compo-
nente can be iseloted from the electre-
phoresis cell. Other components can only
ba obtained admixed with ocne or more ad=
ditlonal proteins. So-called "zone elec-
trophoresis" on filter poper or in a sup-
porting elab of starch offers better possi-
bilities for the study of the chemical
composition of particular electrophoretic
fractions. With this method, the meatertal
isglated as a separate electrophoretic zone
may be removed from the paper or starch
and analyzed for its various components,
Altematively, on paper, the whole strip
may be treated with a suitoble reagent
which will develop a color with lipid, pre-
tein, chalasteral, estc. Studies on filter
paper, using Sudan 1V ar Oil Aed O to
stain lipids and the Shultz reaction feor
cholestaral, have shown that the largest
part of the lipld ond cholesterol are pres-
ent In the S-globulin, and a emaller
amount g present in a fast al-qluqu.n
(12, 13, 14). The resulis are somewhat
complicated by the tendency of lipoproteln
ar lpid to be cdsorbed on the paper, which
leads to trailing of the adsorbed matecial
behind the moving zone. Much mare ele-
gant results are provided by the reaults of
zone electrophoresls In starch {15) with
analyses for cholestersl and phespholipdd,
These studles show that at pH 8.5 the
A-glabulin contains mostof the choleataral,
with a phospholipld /cholesters]l ratic of
abaut 0.8. The fost a -globulin containe
about 1/3 as much cholesterol as the
£ - and about 243 as much phospholipid, so
that the phospholipid/cholesierc]l ratio s
about 2. The unesterifiad cholestercl of
both fractions is about 25% of the total.
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It might be well to note, here, one of the
limitations of elactrophoresis. The sepa-
ration atiained is a function of chargs, and
two of mare proteine may have awch a
charge that they have essenticlly aqual
mobilities at a particular pH, The resdlts
of Kunkel and Slater, for example, indicate
that at lower walues of pH and lenic
strength the a-lipoprotein may be resclved
into 2 to 4 companents, and the S-lipdpro-
taln may show 2 to 3. Conmequantly, it
geema quite probable thot we should not
think of one a= ar one S-dipoproteln, — but
of the likelihood that thers may be more
than one of each. [t should alsc be em-
phasized that two particles of very differ-
ant sire, but having a surfoce coating of
the mams protein would have assantially
the soms mobility. This Iz most clearly
seen from the experiments of Abramson and
Moyer (16), which showed that small par-
ticles of quartz, etc. with an adsorbed
layer of protein, have a mobllity which is
vary moarly the same as that of the mols-
cules of the adscorbed protein.

Ultracentrifuge

Early atudles of undiluted or slightly di-
luted serum of plasma in the ultracentrifuge
had shown the apparent proportion of al-
bumin to be in the naighbothood of 85%,
rather than approximately 55% as indicated
by isolation, or by ultmacentrifugation or
slectrophoresis of diluted serum or plasma
(17}, Studies of this phenomenon lead
Padersen to conclude that thete wos an
X-protein present, a complex of albumin
and lpoprotein with a sufficlently low den=
sity te reduce its rate of sedimentation to
that of albumin. He was also able to show
that the rate of asdimentation of thia com-
ponent was markedly influenced bythe den-
gity of the medium, and that the X-protein
could be isolated by flotation in concen-
trated agli sclution (18). The protein of
the X-protein could be inferentially related
to Bglobulin, since slactrophoretically
isclated f- and ¥ -globulin contained a
low-denaity lipoprotein (1.03), similar in
this respect ta the Xqrotein, whereas pure
¥=globulin did not. There are still some
problems pressnted by the apparent con-
centration of X -protein in undiluted plasma,
since It is doubtful that lpoproteins in-
volved could amount to more than 10% of
the tolal serum proteins, and Johnston and
Ogston (19) have considered the role of
boundary anomalies in this phenomenon.
There iz no guestion, however, of the
presence of low-density materlals con-
taining lipid and protein, which can be
isclated from plasma by flotation in a
medium of elevated density. The atudy of
these matericls has been principally pur-
gued in this country by Gofman, Lindgren,
Ellictt, and other celloberaters whe have
generally followed the practice of sepa-
rating fleating componenta In a medium of
density 1.063 (not including the centribu-
ticn of proteins to density) by prolonged
centrliugation at about 81,000 x q. They
also showed that other materials floats be-

tween o denaity of 1.063 and 1.24, and
that material contaoining 95% of the total
cholestersl may be removed at a density of
1,24 (20). An attempt has been mode to
bring togather the results ocbtoined by this
group of workers in Table I, (See alsc 21,
22) The S, values refer to I'ln'tutign retes
in a medium of density 1.063 at 27 C, and
the denzities are obtained from mecsure-
ments of Ei in media of two or more differ-
anl densities,

4 hours at 28° ©, A period of 75 =110
minutes la allowed for deceleration, so
that the atratification produced by centri=-
fuging will not be disturbed, and the tubss
are cut with a special knife arangement
which seals off the asction of the tube ba=
tween cuts. Typleal data for a tube di-
vided into 10 sections, and numbsred from
top te bottom, are given. Apn experiment
such as this is difficult to interpret, since
both sedimentation and flotation must be

TABLE L
Meolecular Lipid
Sl Danslty Walght Components Remarks
—
104 0.95 Chylamicrons Triglyceridas, Present in
1% of total alimantary
cholestersl lipamia
40 0.958 5,900,000 Major fraction
in alimentary
27 0.988 lipemia.
18 0.988 Mormal valus
__________ = ==== === All contain 45 225 mg %
& _12_ e | i l_d.'ﬂj_ wa [ 3,100_,020_ o choleatewnl | _ . |
9.7 1.022 L Pl Shhes Total §;
_________ o F o e el SIF"III].EEI fraction in
6.1 1.035 2,500,000 [ i o < 1,063 is
——————————————————— tain:aboopa0N about 5% of
4.1 1.042 1,700,000 cholestercl. total protein.
——————————————————— =cga 350 mg %
2 1.051 T BO0R0ME | et s i y ot T I e e il
_______ I_Uiﬂ_ i i _EEE,DED_ £l aeglobulins
1.125

If the material floating in a density of
1.063 containe about 5% of the plasma
protein, aond aince it must contaln over
75% lipid (density less than 1.06), it
should amount to about 10 gm per liter, It
esems more likely that Gofman ef al, mean
that it contaoins 5% of the material con-
tributing to the refractive Index gradient,
of abeut 3.5 gm per liter. In any event,
the material with 5, 2-4 (probably 2 cnly)
must correspond to the S-ipoprotein of
Gurd et al. (7). Whether the protein asso-
clated with larger particles s the some
cannot be stated at present, nor con the
degree of homogeneity of these compo-
nente ba pracisely evaluated, Since their
density is lsss than that of S-lipoproteln
[uming thi= term only for the component
isclated by alechol froctionation)they can=
not be aggregates of S-lipoprotein. The
lower densities must be interpreted as
meaning that they contain less protein
{f ca 1.3), leaa choleatersl (0 ca 1.06) or
a larger proportion of fatty acids (P ca
0.82) as phospholipld, triglyceride, or
cholesteral esters,

Ancther ultracentrifugal approach hos
been that of Turner, Snavely, Goldwater,
Bandolph, Sprague, ond Unglaub (23),
Serum s centrifuged at 130,000 x g for
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taking place, aond although an equilibrium
may be approached, it can hardly have
been reached, However, it ls interesting
te note that the lightest loyer, which is
richest in triglyceride, hos o relatively
low albumin (as well as total protein), o
relatively high ratic of phospholipid to
cholestercl compared with other fractions,
and a relatively high propertion of free
cholesterel. The region around section 4
contains the largest proportion of choles-
terol, and would be presumed to comespond
tc S-globulin, but the phospholipid/cho-
lesteral ratio is even lower than that of
A-lipoprotein (0.6 as compared with about
0.8). The lower levels, around B, have
phospholipld /cholasteral retios of about
2, like the adipoprotein, but the mest re-
markable foct (in relation to the cother
lines of evidence previcusly discussed) ia
the finding of relatively high phespholipid
and triglyceride, with low cholestersl, in
section 10, This would indicate that al-
though the chelesterc] containing fractions
may be essentlally entirely removed by
flotation in the ultrocentrifuge, there is o
companent [or components) of fairly high
density with little or no cheolestersl, but
cantaining appreciable amounts of phos-
pholipid and triglyceride. This might well
be of more impertance in the transport of






