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Reactions of Dextrans with Antiserums of Rabbits Immunized with

S. typhi*

(19132)

James M. NEfiLL AND IRVING ABRAHAMS.

From the Department of Bacteriology and Immunology, Cornell University Medical College,
New York City.

The use of partially hydrolyzed dextrans as
plasma volume extenders makes it important
to accumulate more complete information on
the serological properties of dextrans in gen-
eral. Previous reports have established that
types 2, 20, and 12 pneumococcus antiserums
cross react with both the native (unhydro-
lyzed) (1-9) and the clinical (partially hydro-
lyzed) products(10). The purpose of this
paper is to extend the information on the
cross-reacting capacities of these compounds
by presenting data on the reactions obtained
with antiserums of rabbits immunized with
S. typhi. Zozaya(11) in 1932 reported cross
reactions between a dextran and antiserums of
various bacteria, including S. typhi. How-
ever, Zozaya’s evidence is weakened by the
facts that the reactions were obtained only
with low dilutions of dextran, that only single
samples of antiserum were used to represent
the cross-reacting bacterial species, and that

* This investigation was supported by a research
grant from the National Heart Institute, the National
Institutes of Health, Public Health Service.
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no controls were included on the possible
dextran-reactivity of pre-immunization
samples of serum. The validity of the S.
typhi cross-reaction is established on a better
basis by the data in this paper.

Materials. The samples of dextran were
supplied by Dr. Edward J. Hehre. The 2
native dextrans (designated 4 and B) were
prepared by the methods and from the strains
of Leuconostoc mesenteroides described by
Sugg and Hehre(1). The 2 clinical dextrans
(designated C and D) had been prepared for
use as plasma volume extenders by controlled
acid treatment of native dextrans, and repre-
sent partially hydrolyzed products of lower
molecular size than native dextrans; they
were from different manufacturers and pre-
sumably different strains of leuconostoc bac-
teria had been used in the production process.
All the serums were from rabbits. The pre-
immunization samples were taken a few days
before the first injection and the immune
bleedings 6 days after the last injection of
vaccine. The immunization consisted of 7
injections at 1 or 2 day intervals over a
period of 10 or 11 days. The vaccines used
will be indicated in the presentation of the
data in Table I.

Experimental.  Precipitation tests were
made with the 4 dextrans in a series of dilu-
tions ranging from 1:20,000 to 1:2 million
against a series of dilutions of all the serums;
the test mixtures (0.2 ml of dextran plus 0.2
ml of serum) were incubated 3 hours at 37°C
and then stored in the icebox for 5 days.
Complement fixation tests were made only
with the clinical dextrans; the test mixtures
comprised 0.2 ml each of dextran, serum, com-
plement (2 units), and sensitized sheep r.b.c.;
2 hours at 37°C was allowed for the fixation
and 1 hour at 37°C for the hemolysis test.

Results. As shown in Table I, the anti-
serums from all the rabbits immunized with
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Precipitation Reactions of S. tvphi Antiserums in Tests Against Dextran Solutions.

TABLE 1.

Highest dilution* ¢f serum that gave precipitation with a series of dilutions of the dextran sol.-———{

Native dextran B Clinical dextran C Clinical dextran D
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made by the Laboratories of the N.

Pre-immunization

S. typhi

antityphoid serums.

S. typhi gave precipitation with the solutions
of native dextrans 4 and B. There was con-
siderable variation in potency among the
antiserums from the different rabbits, which
is to be expected in the case of any cross-
reaction. However, all the antiserums gave
precipitation in 1:5 dilution, and the most
potent ones (No. 1,9,10) gave reactions in
1:20 or higher dilution against the 1:20,000
and 1:200,000 dilutions of dextran and in
1:10 dilution against 1:2,000,000 dextran.
The fact that undiluted pre-immunization
serums of 4 of the rabbits (No. 2, 9, 10, 11)
precipitated the native dextrans illustrates the
importance of including controls with normal
serums, but does not invalidate the signifi-
cance of the reactions obtained with the
immune serums. That the latter reactions
were due to antibodies evoked by immuniza-
tion was shown by absorption experiments in
which the capacity to react with the dextrans
was removed by treatment of the antiserum
with S. £yphi bacterial cells.t

Both the clinical dextrans also gave pre-
cipitation with the typhoid antiserums.} But,
as shown in Table I, dextran C had a higher
degree of reactivity than did D. That is, C
gave precipitation with 1:5 dilutions of all
the antiserums, whereas D reacted only with
the more potent antiserums and with them
only when the serums were tested undiluted.

Additional evidence of difference between
the 2 products was obtained from comple-
ment fixation experiments, in which 1:5 to
1:160 dilutions of all the serums were tested
against the dilutions of the dextrans given in

t Although the immunological validity of the
cross-reaction seems definitely established by the
data, one can not entirely exclude the possibility that
the reactions may be due to some accompanying
substance rather than to dextran itself.
stbility is being investigated in studies we are making
on the serological properties of non-dextran com-
ponents of leuconostoc bacteria.

} The reactions of the clinical dextrans with the
antityphoid serums. differed from the reactions of
the same products with type 2 antipneumococcus
serums (Hehre and Sugg) (10) in that the antigen
prozone which was prominent with the pneumococ-
cus antiserum was not evident in the case of the
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TABLE II. Number of Antiserums from 14 Typhoid-
Immunized Rabbits* that gave Complement Fixation
in Tests with 2 Clinical Dextrans.

—— Dilutions of serum ——

Dilutions of 5 10 20 40 80 160

Dextran C 20000 14 14 13 6 1 0
200000 14 14 11 6 4 1
Dextran D ¥ o 0O 0 o0 O 0

* The pre-immunization serums from all the rabbits
gave negative reactions with both C and D.

t Dextran D was tested in 5 dilutions ranging in
ten-fold increments from 1:2000 to 1:20000000.

Table II. It is apparent from the data that
all of the 14 antiserums gave fixation with
dextran C but not with dextran D; moreover,
it should be noted that 6 of the antiserums
gave positive reactions with both 1:20,000
and 1:200,000 dilutions of C throughout the
serum dilution range of 1:5 to 1:40. The
results with these 6 more potent antiserums
are especially convincing because the differ-
ence between the 2 products is manifested
over a broad zone of serum and antigen dilu-
tion. The question of whether the difference
in capacity to react with antityphoid serums
was due to a difference in molecular size or to
differences in the strains of leuconostoc bac-
teria used to produce the 2 dextrans was not
determined.

However, it was of particular interest to
test samples which had shown differences in
tendency to give untoward reactions in studies
made upon presumably similar groups of
people. Five samples which met those re-
quirements were kindly supplied to us by Col.
Hinton J. Baker. Samples No. 1 to 4 (from
the manufacturer of C) had given fairly fre-
quent untoward reactions; Sample No. 5
(from the manufacturer of D) had given no
untoward reactions up to the time the samples
were sent to us.§ The 5 samples were tested
for fixation against our 6 most potent S. tvphi

§ These samples (different lot numbers than C
and D) had been used in the studies carried out at
the Brooke Army Hospital at Fort Sam Houston,
reported by Col. Baker and Col. Pulaski at a con-
ference held by the National Research Council in
Washington Jan. 30, 1951. We wish to express our
appreciation to Col. Baker for sending the samples
and for permission to designate them in this paper
as ones that had been used in studies by their group.

539

antiserums, employing the same serum and
dextran dilutions as used in the experiment
reported in Table II. Samples No 1 to 4
proved essentially the same as C in capacity to
fix complement, whereas Sample No. §, was
like D in giving entirely negative reactions
over the entire range of serum and antigen
dilutions tested. Thus, in the case of these
particular samples, there was some correla-
tion between the tendency to give untoward
reactions and the capacity to fix complement
with S. typhi antiserums.

Other Salmonella. Antiserums produced with
S. oranienburg and with S. typhi strain 42-A-
58 (often called Panama No. 58 and common-
ly used in making human prophylactic vac-
cines) were also studied. Their reactions with
the dextrans were comparable to those re-
ported in Tables I and II for the antiserums of
S. typhi strain 779, with the exception that
the S. oranienburg antiserums did not show
as sharp a distinction between the 2 clinical
dextrans. A number of other Salmonella anti-
serums,!! produced at the Lederle Labora-
tories for diagnostic use, were tested for
capacity to precipitate the native dextrans.
Positive reactions were obtained with anti-
serums produced by immunization with the
following species or varieties: S. paratyphi A
var. durazzo, S. oranienburg, S. berta, S. chol-
erae suis, and a combined vaccine of S. thomp-
son and S. nmewport. The dextran-reactivity
was weaker than that of the antiserums in
Table I, and in the majority of instances
precipitation occurred only with undiluted
serum. However, the results were sufficient
to indicate that the capacity to evoke dextran-
reactive antibodies is possessed by many other
Salmonella as well as by S. typhki and S.
oranienburg.

Comment. That dextranst produced by
Leuconostoc mesenteroides react with anti-
bodies evoked by S. typhi is of some academic
interest simply because of the phylogenetic
distance between the 2 species of microorgan-
isms, However, the reactions with the clinical
dextrans, which had been prepared for intra-
venous administration, may be of practical

Il The serums were obtained through the courtesy
of Dr. H. D. Piersma and Mr. W. S. Hammond.
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importance. It is noteworthy that, among 5
samples which had been used in studies on
humans, the four which had given frequent
untoward reactions showed a much greater
complement-fixing capacity with S. ¢£yphi anti-
serums than did the fifth sample which had
given no untoward reactions. This apparent
correlation was of course not evidence that
the difference in the tendencies to give un-
toward reactions was due to the difference
in the capacities of the samples to react with
S. typhi antibodies. The data are insufficient
to permit definite conclusions. Nevertheless,
until evidence to the contrary is obtained, the
capacity of clinical dextrans to react with S.
typhi antiserums is one of the factors to take
into account in the use of those products.
Theoretically, the importance of this partic-
ular factor would vary in different geographi-
cal and occupational groups, depending upon
the frequency of prophylactic typhoid vacci-

HEeTEROLOGOUS GROWTH OF ApuLT HUMAN EPITHELIUM

nation and upon the incidence of typhoid in-
fection. With some people, the capacity of
dextrans (or of accompanying substances) to
cross-react with other antibacterial antibodies
might be more important.

Summary. Solutions of dextran, both in
the unhydrolyzed or native form and in the
partially hydrolyzed or clinical form, gave
precipitation reactions with antiserums of
rabbits immunized with S. ¢ypki, including
vaccines prepared for human typhoid prophy-
laxis. Reactions also occurred with anti-
serums of some other Salmonella, particularly
S. oranienburg. Among 5 samples of clinical
dextran that had previously been used in
studies on humans, 4 that had given fairly
frequent untoward reactions had greater ca-
pacities to fix complement with S. ¢typki anti-
serums than did the one that had given no
untoward reactions.
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Proliferation and Vascularization of Adult Human Epithelium in Subcu-
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Recently a preliminary report was made on
the growth and transplantation of human
neoplasms in the subcutaneous tissues of x-
irradiated rats and mice(l). The present
paper describes the proliferation ad vasculari-
zation of normal adult human epithelium in
similarly treated rats and hamsters. The
findings are of interest in that successful
transfer of tissues between heterologous spe-
cies has been considered as possible only when
embryonic or malignant tissues are used(2).

Material and methods. Young female
albino rats 30-50 days of age (Carworth

*We wish to acknowledge support of this study
by funds from the National Cancer Institute, Public
Health Service. Institution of Research Grants,
American Cancer Society and the Damon Runyon
Memorial Fund for Cancer Research.

1. Toolan, H. W., Proc. Soc. Exp. Bror. ANp MEp.,
1951, v77, 572.

Farms) were used as hosts in all 6 experi-
ments and 50-70 g female hamsters (Meso-
cricetus aurats) were employed in 3. These
animals were of “weanling” age since it had
been learned that human tumors could be
supported successfully in such x-irradiated
hosts for approximately 15 days, in contrast
to the 8-10 days reported for older animals
(1). Half of the experimental animals were
x-irradiated, both the rats and the hamsters
receiving a total of 2 doses of 150 r each on
alternate days from two 180 kv tubes (one
above, one below the animal) with the last
irradiation treatment usually on the day prior
to implantation. The other half of the ex-

2. Greene, H. S. N., Bull. N. Y. Acad. Med., 1944,
v20, 595; Greene, H. S. N, JAM.A., 1948, v137,
1364; Greene, H. S. N., and Lund, P., Canc. Res,
1944, v4, 352; Browning, H. C., Cancer, 1949, v2,
646.




