964

1. Balegno, H. F., Neuhaus, O. W, Fed. Proc.,
1959, v18, 726.

2. Peterman, M. L. in Putnam, F, W., The Plasma
Proteins, New York, 1960, v2, 309.

3. Winzler, R. J., in Glick. D., Methods of Bio-
chemical Analysis, New York, 1933, v2, 279,

4. Greenspan, E. M., Advances in Internal Medi-
cine, Chicago, 1955, v7, 101.

S. Gos, J., Scand. J. Clin. Lab. Inv., 1953, v7.
suppl. 22.

6. Hoch-Ligeti, C., Irvine. K., Sprinkle, E. P,
Proc. Soc. Exp. BioL. aAxp MEb., 1933, v84, 707.

7. Bollet, A. J., J. Clin. Inv., 1957, v36, 31.

8. v AMA. Arch. Int. Med., 1959, v104, 152.

9. Schlamovitz, St., DeGraff, A. C., Schubert, M.,
Circ., 1950, v1, 822.

ENDOTOXIN POLYSACCHARIDES

10. Weimer, H. E,, Quinn, F. A, Clin. Chim. Acta,
1038, v3, 419.

11. Hudgins, P. C., Patnode, R. A., Proc. Soc. Exp.
Bion. axp Meb,, 1957, v95, 181.

12. Gjessing, E. C., Chanutin, A, J. Biol. Chem.,
1947, v169, 637.

13. Boas, N. F., Peterman, A. F., Proc. Soc. Exp.
BioL. AND MEb,, 1953, v82, 19.

14. Werner, 1., Acta Phys. Scand., 1949, v19, 27.

15. Wolfson, W. I, Cohn, C., Calvary, E., Ichiba,
R., Am. J. Clin. Path., 1948, v18, 723.

16. Neuhaus, O. W., Letzring, M., Anal. Chem.,
1957, v29, 1230.

17. Boas, N. F., J. Biol. Chem., 1953, v204, 553.

Received June 6, 1961. PS.E.B.M., 1961, v107.

Nature of Polysaccharides Obtained from Endotoxins by

Hydroxylaminolysis.

(26810)

Henkry TAUsBER, HaroLD RusskLL AND WALTER J. GUEST*
Venereal Disease Experimental Laboratory, Venereal Disease Branch, Communicable Disease Center,
Public Health Service, University of N. Carolina, Chapel Hill

Although endotoxins have been investi-
gated extensively, the exact relationship be-
tween chemical nature and biologic reactions
is still unknown. All endotoxins contain
polysaccharide, lipid. certain amino com-
pounds(1) and phosphoric acid and are
known as lipopolysaccharides (LPSP). 1In
the present paper endotoxins from 3 differ-
ent species of bacteria and their lipid-free
polysaccharides are subjected to a compara-
tive study.

Materials and methods. The preparation
of endotoxin has been previously described
(1). The lipid moiety of the lipopolysac-
charides was removed by hydroxylaminolysis
(2). The separated polysaccharides were re-
moved from the reaction mixture by centrifu-
gation for 10 minutes at 1.700 g. The pre-
cipitates were washed once with alcohol and
once with acetone and dissolved in water.
The resultant solutions were dialyzed for 24
hours. After addition of 1 mg NaCl per ml
the polysaccharides were precipitated with 2

* Present address: Venereal Disease Research Lab-
oratory, Communicable Disease Center, Atlanta, Ga.

volumes of acetone. The precipitates were
washed with acetone and dried over sodium
hydroxide under reduced pressure. The yield
of polysaccharide was 50-60% on the basis of
LPSP employed. Saccharides were determined
by the anthrone method(3) with galactose as
the standard. Amino sugars were determined
by Dische’s method(4) after deacetylation.
The LD;, values(5) of endotoxins varied
from 0.25 to 0.30 mg per 18-20 g mouse. The
polysaccharides were non-toxic at 5 mg. Ma-
terials used in this study were those from
Ncisscria gonorrhoeae 97, Escherichia coli
0117:H27 and Salmonella abortus equi.
Results and discussion. Analytical data
concerning 3 endotoxins and their polysac-
charides are summarized in Table I. The ni-
trogzen content indicates that amino com-
pounds have been retained in the polysac-
charides and the high phosphorus content
points to a high degree of phosphorylation in
all materials. The polysaccharides of E. coli
endotoxin and of S. abortus equi endotoxin
were free of lipid and in the N.'gonorrhoeae
polysaccharide the lipid content (stearin
equivalent) dropped from 23.2% to 1.0%
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TABLE I. Composition of Endotoxins and Their Polysaccharides.*

No. Type of products N P
1 E.coli0117:H27 LPSP 2.2 3.5
1A Polysaccharide of same 2.3 2.4
2 N. gonorrhoeae 97-LPSP 2.1 3.4
2A  Polysaccharide of same 2.2 2.9
3 8. abortus equi LPSP 8 2.1
3A  Polysaccharide of same .8 2.0

Total Stearin
Saccharide Hexosamine saccharide equivalent
36.6 12.5 49.1 13.2
52.3 24.2 76.5 0.0
22.0 20.3 42.3 23.2
33.1 23.1 56.2 1.0
47.0 7.7 54.7 11.2
60.0 4.7 64.7 0.0

* All values are given in per cent.

after hydroxylaminolysis. As expected, there
was an increase in hexosamine and total sac-
charide content, after removal of the lipid
moiety from the lipopolysaccharide molecule.

The ultracentrifuge patterns of all 3 poly-
saccharides reveal the presence of a major
fast moving component and a minor slow
moving component. The minor component
is present in lowest concentration in the N.
gonorrkoeae 97 sample. When graphically
extrapolated to zero concentration of the
specimens, the sedimentation constants (ex-
pressed in Svedberg units 1 S = 10!% ¢m/
sec/units field) were as follows: for N. gon-
orrhoeae 97, Sog = 8.3; E. coli 0117:H27,
Sap = 9.2 and S. abortus equi, Ssq = 9.4.
The rotor temperature was 20°C and solvent
used was 0.1 M TRIS buffer, pH 8.0. Vis-
cosity or diffusion measurements were not
performed. Molecular weights were calcu-
lated from comparison of these sedimentation
constants with those found for similar prod-
ucts and for which particle weights have
been determined. Thus, the particle weight
of the major component was found to be in
the order of 200,000 and that of the minor

component in the order of 10,000 or a small
multiple thereof.

Summary. 1. There are marked differences
between endotoxins prepared from 3 different
species of gram negative bacteria. 2. The dii-
ferences are retained after removal of the
lipid component from the endotoxins by hy-
droxylaminolysis. Amino compounds are an
integral part of both the endotoxin and poly-
saccharide molecules. 3. Molecular weights
of the major components of the water soluble
lipid-free materials are 200,000.

We wish to thank Dr. Edgar Ribi of the Rocky
Mountain Laboratory for determining the molecular
weights.

1. Tauber, H., Russell, H., J. Biol. Chem., 1960,
v235, 961.

2. Tauber, H., Fed. Proc., 1960, v19, 245.

3. Shields, R., Burnett, W., Anal. Chem., 1960, v32,
885.

4. Dische, Z., in Methods in biochemical analysis,
Vol. I1, Interscience Publishers, Inc., New York, 1955,
p353.

5. Tauber, H., Garson, W., J. Biol. Chem., 1959,
v234, 1391.

Received June 12, 1961. PS.E.BM, 1961, v107.

Growth Inhibition of Microorganisms by Thyroid Hormones.* (26811)

HerMAN BAKER, Oscar FrRANK, INEz PAsHER, HERMAN ZIFFER, S. H. HUTNER,
AND HARRY SOBOTKA
Division of Liver and Nutrition, Seton Hall College of Medicine, Jersey City, N. J., Haskins
Laboratories, New York City, and Department of Chemistry, Mt. Sinai Hospital, New York City

For unknown reasons thyroactive materials
increase the vit. By» (cyanocobalamin) re-
quirement in rats, mice and chicks(1,2,3).
This prompted the present investigation
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