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creased endotoxin is in hepatic cells rather
than Kupffer cells.

The relatively constant percentages of ra-
dioactivity remaining in liver and spleen sug-
gest a number of possibilities. First, radio-
activity in liver represents cleaved Cr5'. This
seems unlikely because it has been shown that
free Cr®! does not tend to accumulate in liver
or spleen. A second possibility is that the
Cr?! is attached to some degraded or detoxi-
fied endotoxin in these organs. The possi-
bility of a liver “endotoxinase” must be con-
sidered. A third possibility is that the cells
of the reticuloendothelial system protect the
animal by holding the endotoxin and releas-
ing it very slowly over long periods. One
finding in this study that is difficult to relate
to reticuloendothelial system saturation as a
factor in death from endotoxin is the pattern
of distribution following intramuscular ad-
ministration of endotoxin. Amount and dis-
tribution of radioactivity. and presumably
endotoxin, found in the reticuloendothelial
system following intramuscular injection is
compatible with life as demonstrated by intra-
venous injection of sublethal amounts of endo-
toxin, yet the animals injected intramuscu-
larly, died. One possible explanation is that
the tag is cleaved in muscle tissue with the
Crb1 being excreted or more generally dis-
tributed and the Cr5!-free endotoxin is present
but undetectable in liver. Another possible
explanation is that a lethal mechanism of
endotoxin is its persistence in the blood. Tni-
tially blood levels of endotoxin follow-
ing intramuscular injection are low, but,
in contrast to the pattern seen when
other routes of injection were used. levels

continued to rise and persist for at least
24 hours. The lethal mechanism of endotoxin
may be vascular in this instance. Some evi-
dence for such a time-dose type of theory is
that mice rarely die from a barely lethal dose
of endotoxin within the first 8 hours after
injection and most are dead within 24 hours
after injection.

Summary. 1. Intravenous injection of Cr®
tagged endotoxin into mice resulted in marked
increase of circulating endotoxin as dosages
reached the lethal range. 2. Distribution pat-
tern of endotoxin in mice injected intracrani-
ally was similar to that of mice injected intra-
venously. 3. Distribution pattern of endo-
toxin in mice injected intramuscularly dif-
fered markedly from those found in mice in-
jected intravenously or intracranially. 4.
Premedication of mice with trypan blue re-
sulted in greater susceptibility to endotoxin
and increased amounts of circulating endo-
toxin in mice injected intramuscularly or
intravenously. 5. Using the technique de-
scribed, lethality of endotoxin for mice could
not be related to any one distribution pattern.
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Phytohemagglutinin of McCaslan Pole
Bean (Phaseolus vulgaris) has been a material
of interest since discovery of its ability to ag-
glutinate human erythrocytes (rbc). Boyd

(1) observed that it agglutinates cells of blood
groups A, B, and O (all Rh positive). Part
of the interest in this material stems from its
utility in preparing high purity leukocyte sus-
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FIG. 1. Chromatogram of phytohemagglutinin.

Buffer system (Roman numerals refer to individ-
ual buffers and their point of addition to dropping
bottle) : econstant NaCl, 0.0125m; in following se-
quence M PO, and pH are given respectively, I,
0.005, 9.3; 11, 0.01, 8.5; III, 0.02, 8.0; IV, 0.04,
7.5; V, 0.08, 7; VI, 0.16, 6; VII, 0.20, 5; VIII,
050 5; IX, 1, 45 X same as IX with NaCl in-
ereased to 0. 50M Flow rate, 15 ml/hr. Eluate vol,
2400 ml. Dy, line ; agglutination —————

pensions from peripheral blood samples(2,3).
In a study of its purification and properties,
Rigas and Osgood (4) found that phytohemag-
glutinin occurs as a mucoprotein and that
hemagglutinating ability remains with protein
after removal of polysaccharide. This report
is concerned with further characterization of
this substance by ion-exchange chromato-
graphy on the DEAE-cellulose of Sober and
Peterson(5,6) under conditions with which
we have studied a number of protein systems.
Hemagglutinin distribution was determined
by reacting column fractions with a panel of
human rbec.

Methods. DEAE-cellulose (Brown Co.,
type 20, 100-300 mesh) with exchange ca-
pacity of 0.4 meq/g was prepared by serially
washing 3 times with 0.IN NaOH, water, and
0.IN H,PO,, followed by a final wash with
0.IN NaOH. About 10 g in hydroxide form
was brought to pH 9.3 with 0.005M H;PO,
containing 0.0125M NaCl. Equilibration
was completed by washing twice by decanta-
tion with 21 buffer I (Fig. 1). Exchanger,
poured into the column (10 mm id.) as a
slurry, was packed under N, pressure (15-20
p.s.d.) to a height of 15 cm. Gradient elution
was conducted by adding each buffer from an
inverted bottle with a glass tube dipping be-
neath the liquid surface of a 500 ml Wolff bot-
tle, which served as mixing chamber. The
latter, fitted tightly to the column, was agi-
tated with magnetic stirrer. A crude prepa-
ration of phytohemagglutinin was made by
the method of Boyd(1) and was thoroughly
dialyzed vs. buffer I before being added to the

column. Chromatography was conducted on
3 ml of this material characterized by a titer
of 1/512 with fresh rbc of varying blood
group and Rh types. Chromatogram evalua-
tion (Fig. 1) was by optical density measure-
ment on individual fractions at 280 my (Beck-
man DU) and by agglutination tests with a
panel of rbc from 5 donors, selected for a va-
riety of blood group combinations. Rbc were
typed for the following factors: A, B, O, C,
D, E, ¢, e C¥ Dv Eu, M, N, P, Fy?, Jk2.
These tests were performed by adding one
drop of 29 rbc suspension (in saline) to one
drop of chromatographic fraction in 10 x 75
mm test tube; tests were incubated at 25°C,
1 hr, and read microscopically. After over-
night refrigeration, they were re-read micro-
scopically. Fractions that gave agglutinates
at first reading were scored -, those that were
positive only after prolonged standing were
scored =+

Results. Fig. 1 reveals fractionation of the
protein charge, as evidenced by several optical
density peaks. Protein recovery by this chro-
matographic technic has been consistently 85-
90%. Agglutinin was found in fractions 46-
63, 66-75, and 93-94; several fractions on
either side of 70 and 71 gave positive reactions
only after overnight refrigeration. Each of
the 5 cell types used in testing reacted equally
well in each instance that positive reaction
was observed. Titers were obtained for the
3 different groups of chromatographic frac-
tions in which agglutinin was demonstrable;
for fractions 52, 70 and 93, titers were 1/4,
1/1, 1/2, respectively. Titrations were iden-
tical with each of the 5 cells used. Because of
dilution of activity by the large eluate volume,
no fraction had a titer as high as that of the
charge despite the significant protein concen-
tration in fractions with no hemagglutinating
activity.

Discussion. The several absorbance peaks
in the chromatogram give evidence of signifi-
cant protein fractionation. The elution sys-
tem (previously described for serum protein
chromatography (7)) differs from that utilized .
by Sober et al.(6) and Fahey ef al.(8), who
have made extensive studies with DEAE-
cellulose, in that higher initial pH and ionic
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strength are used. We found that these elut-
ing conditions prevent break-through of serum
gamma globulins. Like human anti-A, anti-
B, and anti-D(7), phytchemagglutinin is he-
terogeneous under these chromatographic con-
ditions. In fractions exhibiting activity, ag-
glutination was observed with each test rbc.
When titrated vs. the rbc panel, crude bean
extract and fractions from the 3 activity peaks
gave the same titers with each rbc used. Thus,
despite fractionation of hemagglutinating ac-
tivity, it appears that panagglutinin character
is preserved qualitatively and quantitatively
in each segment of the chromatogram.
Summary. A crude preparation of McCas-
lan Pole Bean phytohemagglutinin has been
fractionated chromatographically on DEAE-
cellulose. Hemagglutinating activity, followed
by testing each fraction with an rbc panel,

was found in 3 groups of fractions. In each
of these groups the activity was panagglutinat-
ing and gave the same titers with each rbc
used in testing.
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It has been shown that thyroid hormone
output increases during growth(1) and lacta-
tion(2) in the rat. Growth hormone (GH),
in addition to its well known ability to cause
an increase in body weight(3), has been dem-
onstrated to cause an increase in milk secre-
tion in this species(4). It seemed of interest.
therefore, to determine if these effects of GH
were associated with an alteration in thyroid
activity.

Materials and methods. Adult virgin fe-
male rats of Sprague-Dawley-Rolfsmeyer
strain weighing 240-300 g were kept under
conditions of uniform temperature (78 =+ 1°
F) in room artificially illuminated during nor-
mal daylight hours for 5-6 weeks prior to ex-
periments. Some were bred with male rats
of same strain during this time. Each of 29
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litters obtained was reduced to 6 young
shortly after birth and, on 4th day post-
partum, each mother was injected i.p. with 2
uc carrier-free I'31, Thirty-five non-lactating
rats were similarly injected. Forty-eight
hours were allowed for fixation of I1'*! by the
thyroid and for urinary elimination of excess
isotope. External thyroid counts were taken
at this time and at either 24 or 48 hour inter-
vals thereafter by first anaesthetizing each
animal with ether, then placing it on a lead
plate with its thyroid region over a scintilla-
tion probe. Measurements of thyroidal radio-
activity were made with scintillation counter,
Nuclear-Chicago (N.C. Model DS 35) con-
nected to pulse height analyzer (N.C. Model
1810) which, in turn, was connected to a rate
meter (N.C. Model 1620A). Conventional
corrections were made for radioactive decay
and background. Measurement of thyroid
secretion rate (TSR). Twenty-four lactating
and 15 non-lactating rats were injected subc.



