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Abstract:

Immunosuppression by antibody was studied with particular emphasis on the role of the macrophage.
Suppression was achieved by injecting 64 HA units of anti-SRBC serum. This is close to the threshold
amount needed to establish suppression. The hemolysin and hemagglutinin titers of mice injected with
anti-SRBC serum were 5% and 3% respectively of the mean control titers at day 10 post vaccination.
Mice passively immunized with anti-SRBC serum responded normally to 5 x 10 7 human red blood
cells but failed to respond to 5 x 107 SRBC. Sixty-four HA units was found to be sufficient to establish
suppression and maintain suppression for 25 days at which time a slight increase in the response
occurred. Balb/c mice receiving anti-SRBC serum 5 days previously were responsive to a second dose
of 5 x 10 7 SRBC. Five days after receiving the second injection of sheep cells titers from experimental
animals were 80% of the mean control titers. By day 25 post immunization there was no significant
difference between the titers of experimental and control animals. Macrophages obtained from adult
animals and incubated with anti-SRBC serum were not capable of inducing a response to SRBC from
neonates. Macrophages which were incubated with normal mouse serum were effective in this regard.

Macrophages incubated with anti-SRBC serum were able to induce a response to guinea pig
erythrocytes. Macrophages that were incubated with anti-SRBC serum, washed, and stained with
fluorescein labelled rabbit anti-mousey globulin fluoresced brightly indicating a direct interaction
between anti-SRBC serum and the macrophage.

It was concluded that immunosuppressive antibody exerts its effects on the macrophage and probably
functions in vivo to bypass a second primary response once memory cells are established.
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ABSTRACT

Immunosuppression by antibody was studied with particular
emphasis on the role of the macrophage. Suppression was achieved
by injecting 64 HA units of anti-SRBC serum. This is close to the
threshold amount needed to establish suppression. The hemolysin
and hemagglutinin titers of mice injected with anti-SRBC serum were
5% and 3% respectively of the mean control titers at day 10 post
vaccination. Mice passively immunized with anti-~-SRBC serum respond-
ed normally to 5 x 107 human red blood cells but failed to respond
to 5 x 107 SRBC. Sixty-four HA units was found to be sufficient
to establish suppression and maintain suppression for 25 days at
which time a slight increase in the response occurred. Balb/c mice
receiving anti~-SRBC serum 5 days previously were responsive to a
second dose of 5 x 107 SRBC. Five days after receiving the second
injection of sheep cells titers from experimental animals were 80%
of the mean comtrol titers. By day 25 post immunization there was
no significant difference between the titers of experimental and
control animals. Macrophages obtained from adult animals and
incubated with anti-SRBC serum were not capable of inducing a
response to SRBC from neenates. Macrophages which were incubated
with normal mouse serum were effective in this regard.

Macrophages incubated with anti-SRBC serum were able to induce
a response to guinea pig erythrocytes. Macrophages that were in-
cubated with anti-SRBC serum, washed, and stained with fluorescein
labelled rabbit anti~-mouselglobulin fluoresced brightly indicating
a direct interaction between anti-SRBC serum and the macrophage.
It was concluded that immunosuppressive antibody exerts its effects
on the macrophage and probably functions in vivo to bypass-a second
primary response once memory cells are established.




INTRODUCTION

Inhibition of antibody synthesis by specific antibody has been
studied extensively as a possible mechanism for regulating the con-
centration of specific antibody in the circulation. Theobald Smith
(1909) first noticed that guinea pigs injected with diphtheria toxin-
antitoxin mixtures containing excess antitoxin could not generate a
response whereaé guinea pigs injected with texin-antitoxin mixtures
at .equivalence generated a strong response. Since then many authors
have repérted similar findings (Glenny and Sudmersen, 1921; Ramon
and Zoeller, 1933; Barr et al., 1950).

Specificity is the,mést striking characteristic of this type
of immunosuppression. Using the diphtheria toxin-antitoxin system,
Uhr and Baumann (1961) suggested that suppressioﬁ was specific after
showing that non specific & globulin did not'sﬁppreés‘antitoxin form-
ation. Rowley and Fitch (1964) demonstrated that rats éuppressed.:
with antisheep erythrocyte serum (SRBC), while not able to respond

to SRBC, were fully responsive to purified Salmonella typhosa flagella.

Likewise, rats receiving anti-S. typhosa did not respond to S. typhosa
antigen but did respond to SRBC. Similarly, Axelrad and Rowley (1968)
demonstrated that animals treated with anti-SRBC did not respond to

SRBC but did elicit a response to horse red blood cells and Bordetella

pertussis vaccine.




On the basis of this specificity it has been speculated that
the mechanism for suppression is antigen elimination or masking of
the antigenic site (Britton and Moller, 1968; Dixon, Jacot-Guillarmod,
and McConahey, 1967; Uhr and Moller, 1968). Uhr and Finkelstein
(1963) found that below a critical level of antigen the rate of
antibody formation is antigen dependent. This lends support to the
notion that the retention and level of antigen might act as a control
mechanism.

Further support for the concept of antigen elimination was
given by differences found in the suppressive capabilities of 198
and 7S antibodies. Moller and Wigzell (1965) determined that 78
antibody was 115 times more efficient at suppression than 195 anti-
body. Finkelstein and Uhr (1964) also observed that 198 entibody was
a less effective suppressant than 75 antibody. This phenomenon
might be explained by & M's short half life and ¥ G's greater
affinity for antigen. This argument was supported when it was shown
that high avidity antibody was an effective suppressant at concen-
trations much lower than those needed when using low avidity anfi-
body (Walker and Siskind, 1967).

The use of antibody fragments has also supplied valuable inform-
ation for if the mechanism of suppression is aptigen elimination,

F(ab'), should be as effective as whole antibody. However, if
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antibody is exerting its effect directly on cells, removing the Fc
fragment should: impair the antibody's suppressive abilities. The
initial work with antibody fragments indicated the F(ab‘)2 fragment
was as effective as whole antibody in achieving suppression
(Cerretoni, McConahey, and Dixon; 1969). However, St. C. Sinclair
(1969) reported that whole antibody was from 100 - 1000 times more
effective than F(ab')é. This difference might be explained by the
short half life of antibody fragments. Investigating this possi-
bility, St. C. Sinclair, Less, and Elliott (1968) used complexes of

F(ab'), and its corresponding antigen which have longer half lives

2

than unbound F(ab') Their results again showed that whole anti-

e
body is far more effective than antibody fragments. These investi-
gators feel that the conflicting data of other authors is due to the
use of preparations contaminated with whole 7S antibody.

The amount of antibody necessary for suppression is also
important. One may postulate that there must be enough antibody
present te cover all or most antigenic determinants. .Dixon and co-
workers recently produced evidence for this concept using Keyhole
Limpet Hemocyanin (KLH) as the antigen (Dixon, Jacot~Guillarmod,
McConahey, 1967). However, using the classical diphtheria toxin-

antitoxin system, Uhr and Baumann (1961) achieved suppression with

fewer antibody molecules than the minimum number of known major




determinants on the antigen. Haughton and Nash (1969) did the first
truly quantitative study by isetopically determining that 3-4 x 1014
antibody molecules were required to saturate all of the antigenic
determinants on 5 x 108 SRBC. However suppression was achieved with
as little as 8 x 1011 antibody molecules.

Inconclusive evidence for antigen elimination led to studies on
the effects of passive antibody on cells. Rowley and Fitch (1964)
investigated the immunocompetence of passively'immunized lymphocytes.
They transferred 5 x 108 passively immunized spleen cells inte an
x-irradiated host which was then challenged with antigen. 1In all
cases titers in animals receiving passively immunized spleen cells
were lower than those found in animals receiving nermal spleen
cells. However, this work could not be repeated by other investi-
gators (Moller, 1964; Uhr and Moller, 1968) and it was postulated
that Rowely and Fitch passively transferred amtibody with their
cells.

Greenburg and Uhr (1968) investigated the incorporation of H3
leucine in lymph node cells from immune animals and lymph node cells
treated with antibedy 48 héurs after immunization. Immune cells
not treated with antibody showed a linear increase in leucine
incorporation frem day 5'to day 7 while immune cells exposed to

antibody showed a marked increase from day 3 to day 4 followed by a




decline to day 7. The significance of this altered protein synthesis
has not been fully investigated.

Pierce (1969) studied the effect of passive antibodies on cells
using a tissue culture system. Lymphoid cells and macrephages in
tissue culture together produced antibody when expesed te antigen.
If the culfure was incubated with specific antibody before exposure
to the antigen no antiboéy was produced. When lymphoid cells were
incubated with antibody, washed, mixea with macrophages and exposed
to the antigen, normal levels of antibody were produced. However,
when macrophages were incubated with antibody, washed, mixed with
lymphocytes and exposed to antigen, no antibody was produced.

This work was given further support by the studies of Ryder and
Schwartz (1969). They injected SRBC into passively immunized mice
where they were presumed to be coated with antibedy. It was found
that such cells were fully antigenic, whereas cells left in the
original recipients did not sfimulate a response. In other experi-
ments they showed that SRBC fed macrophages from passively immunized
mice failed to elicit a response whereas mice receiving SRBC laden
macrophages from untreated mice responded.

The purpose of this study was to further examine the effécts of
passive antibedy paying particular attention to the macfophage and

the possible interactions between the macrophage and passively




administered antibody.




MATERIALS AND METHODS

Mice

Adult inbred Balb/c and randomly bred Swiss Maner mice 3 to 6
months of age were used throughout the study. The former were
obtained in 1966 from the National Cancer Institute (Betﬁesda,
Maryland) in the germ free state and were conventionalized six months
later. The Swiss Manor mice were obtained in 1964 from Manor Farms
(Straatsburg, New York). The mice are maintained by brother-sister

matings. All mice were fed Purina Laboratory Chew and water ab

libitum.

Preparation of Antisera

Ten animals were given 3 intraperitoneal (i.p.) injectioﬁs of
0.1 ml thrice-washed 10% SRBC at 7 day ‘intervals. Five days after
the final injection the animals were bled from the retro-erbital
plexus and the blood was poeled. Serum was separated en a sucrose
density gradient by ultracentrifugation at 37,000 RPM in a SW-39
rotor for 17 hours using a Beckman Model L~2 Ultracentrifuge
(Beckman Instruments Inc., Palo Alto, California). A gradient
consisting of 1.2 ml of 40%, 30%, 20% and .7 ml of 10% sucrese
dissolved in .01 M phosphate buffered saline (PBS) was prepared in
tubes. Ten fractions were collected dropwise from the bettom of the

tubes and titered. Fractions containing high cencentrations eof 78




antibody were pooled, dialyzed against PBS, and titered again. The
antibody, diluted to contain 64 hemagglutination units per 0.1 ml,

was stored frozen in 0.5 ml aliquots.

Determination of Antibody Titers

Hemagglutinin titers were determined by serial two-fold
dilutions in PBS. To a 0.1 ml volume of diluted serum, 0.1 ml of
1% SRBC was added. The tubes were incubated in a 37°C water batﬁ
for 30 minutes. The tubes were centrifuged at 3,700 RPM for 1 minﬁte,
shaken, and fhe degree of agglutination scored as a 4+ (pellet rises
in one clump),. 3+ (pellet rises in several large clumps), 2+ (pellet
rises in several small clumps and loose cells), 1+ (pellet rises in
loose cells with a few persistant clumps), or negative (pellet rises
in a cloud of loose cells). The last dilution giving a score of 1+
or more was taken as the titer. |

fhe hemolysin titer was determined by adding .05 ml guinea pig
complement (BBL) diluted 1:5 to the above agglutination system. Tubes
were incubated for 30 minutes at 37°C and refrigerated overnight.
The dilution of the last tube showing complete hemolysis was taken

as the titer.




Immunosuppression

The ‘mice were injected i.p. with 64 hemagglutination (HA) units
of 7S anti-SRBC antibody contained in 0.1 ml. Controls received
0.1 ml PBS i.p. One hour late; all mice received 5 x 107 SRBC.
To determine the duration of suppression mice were bled and .their
sera titered omn days 3, 5, 10, 17, 24, 32, and 42. In other experi-
" ments 5 x 107 human red cells were injected te check for specificity.
Controls received saline and human red blood cells. On days 5 and
10 the mice were bled from the retro-orbital sinﬁs and their sera
titered. To determine whether suppressed ﬁice‘were capable of yield-
ing a. secondary response the mice were given a second dose of 5 x 107

SRBC several days after immunosuppression. Animals were bled and

their sera titered on days 7, 17, 25, and 30.

Cell Tramsfer intoe Neonates

Mice from 1 to 3 months old were injected i.p. with 3 mls of
thioglycollate (Difco). Three to seven days later the mice were
sacrificed and their periteneal covities washed twice with 5 mls,
Hanks Balanced Salt Solution (Microbieclogical Asseciates Inc.,
Bethesda, Md.) containing 1% fetal calf serum and 10 p heparin/ml.
Cell preparations were divided into experimental and centrol groups.

The experimental group was incubated with 64 HA units anti-SRBC per
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donor mouse for one hour at 37OC, while the control group was
simultaneously incubated with an equal volume of normal mouse serum.
Ten x 106 cells were injected i.p. into neonates according to the
technique of Argyris (1968). Three days after the injection of
peritoneal cells, 5 x 107 SRBC were injected i.p. into the mice.
Four days later mice were sacrificed, their spleens removed and

assayed using the plaque technique of Jerne and Nordin (1963).

Fluorescent Antiboedy

Fluorescein labelled rabbit anti-mouse S globulin (Difco) was
used to examine macrophages from passively immunized: mice, The
antisera was purified by passage through a column of DEAE~Cellulese
according to the technique of Wood, Thompsen, and Goldstein (1965).
Fractions were assayed for fluorescent labelled antibedy by measuring
the absorption at 280 mp and the %T at 485 mu on a Coleman 124
Double Beam Spectrophotometer (Coleman Instruments Division, Maywood,
I1linois).

Peritoneal exudates were induced in-mice with 3 mls thioglycel-
late broth. Macrophages were removed as above and incubated at 37%
for 1 hour with 0.1 ml 1:100 rabbit anti-mouse § globulin to bind
any non-specific globulin?gthat might be on the macrophages. The

preparations were washed twice and incubated with 128 HA units
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anti~-SRBC or normal mouse serum (NMS). The macrophages'were washed
twice, smeared.on clean slides, air dried, and fixed in 95% ethanel.
Smears were stained with fluorescent rabbit anti-mpuse ¥ globulin for
two hours in a moist atmosphere, Washed.in PBS for two twenty minute
intervals, and mounted with phosphate buffered glycerin. Slides were
observed using a Leitz Labolux fluorescent micrescope with BG-12

and BG-38 filters.




RESULTS

Degree of Immunosuppression Achieved Using Passive Antibody

Balb/c and Swiss Manor mice suppressed by anti~sheep
erythrocyte (SRBC) serum were bled and their sera titered on days
3, 5, and 10 post vaccination. The results of hemolysis and
hémagglutinin titrations are shown in Tables I and II.

The hemolysin response in Balb/c miqe was completely suppressed
at day 3,'11% of mean control titers at day 5, and 5% of mean control
titers at day 10 post vaccination. Moreover; all of the control
mice responded to immunization while only 57% of experimental
animals responded.

Similar results were obtained for the hemagglutinin response.
The anti-SRBC response of Balb/c mice treated with anti-SRBC anti-
body was totally suppressed at day 3, 1% of mean control titers at
day 5, and 3% of mean control titers at day 10. Once again all of
the control mice responded while only 33% of the experimental mice
responded. The results obtained in Swiss Manor mice (Table II) were
virtually identical to those described above and eliminate, in

effect, the possibility of strain effect.

Specificity of Immunosuppression

Balb/c and Swiss Manor mice given anti-SRBC responded normally

to 5 x 107 human red blood cells but failed to respond to 5 x 107




Table I

The effect of passive immunization on the hemolysin and hemagglutinin response in
Balb/c mice.

Antibody Titers®

Hemolysin Hemagglutinin
Days of 4 No. rgspond- No. respond-

Treatmenta Titration ing Mean Range ing Mean Range
Anti-SRBC 3 0/9 0 0 0/9 0 0

) 417 3:3 0-8 BT .14 0-2

10 417 156 2-4 217 3 0-2
Saline Control 3 3453 353 2-4 0/3 0 0

5 3/3 16 8-32 3/3 T1es 4-16

10 22 20 8-32 2/2 10 4-16

% The mice received a single i.p. injection of Balb/c anti-SRBC 1 hr before
receiving 5 x 107 sheep erythrocytes, i.p.

Day after immunization mice were bled for antibody titrations.
€ Titers are expressed as reciprocals of serum dilutions.

The numerator indicates the number of mice responding: the denominator the
total number immunized.

€1




Table II

The effect of passive immunization on the hemolysin and hemagglutinin response
in Swiss Manor mice.

Antibody Titers®

Hemolysin Hemagglutinin
Days of B No. respond- No. respond-
Treatment® Titration ingd Mean Range ing Mean Range
Anti-SRBC 5 5711 1.1 0-4 4/11 1 0-4
10 6/11 1.9 0-4 511 23> 0-6
Saline Control 5 4/4 76 64-128 414 48 32-64
10 4/4 68 64-128 44 80 64-128

71

® The mice received a single i.p. injection of Swiss Manor anti-SRBC 1 hr before
receiving 5 x 107 sheep erythrocytes, i.p.

Day after immunization mice were bled for antibody titers.
(0, 4R . : :
Titers are expressed as reciprocals of serum dilutions.

The numerator indicates the number of mice responding: the denominator the
total number immunized.
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SRBC (Table III). Hence, the immunosuppressive effect of passively
administered antibody was found to be antigen specific. The lack of
detectable hemolysin titers to HRBC was presumed to be due to the

anti-complementary effects of human erythrocytes (Hoffmann, 1969).

Duration of Suppression

To determine the duration of suppression following antiserum
treatment, Balb/c mice were given a single dose of anti-SRBC and 5 x
107 SRBC and then bled at intervals of 7 days. The results. of serum
titrations (Figure 1) show that a partial recovery of the hemagglutin-
in response occurred between days 20 and 25 post Qaccination. By
day 32, 85% of the experimental animals had déveloped a response.
Mean hemolysin titers were never observed to exceed 1:;4 whereas mean
hemagglutinin titers reached 1:16, still well below mean control
titers. One may postulate that when the level of passively admin-

istered antibody had dropped.Sufficiently due to natural decay,

enough antigen still persisted to stimulate a moderate response,

Effect of Passive Antibody on a Second Injection of Antigen

Balb/c mice receiving anti-SRBC serum 5 days previously were
7
injected i.p. with a second dose of 5 x 10° SRBC to determine whether
immune impairment could be interrupted. These data show that animals

whose primary response was markedly suppressed by passive immunization




Table III

The effect of passively administered anti-SRBC on the hemolysin and hemagglutinin
response to SRBC and human red blood cells (HRBC) in Balb/c and Swiss Manor mice.

Antibody Titers®

Hemolysin Hemagglutinin
Treat- Days of 5 No. rgspond- No. respond-
Strain ment? Titration ing Mean Range ing Mean  Range
Balb/c Anti-SRBC +
HRBC 5 0/8 0 0 8/8 18 8-32
10 0/8 0 0 8/8 2 3-64
Anti-SRBC +
SRBC 5 142 1 0-2 2/2 3 2-4
10 1/2 2 0-2 2/2 4 44
Swiss
Manor Anti-SRBC +
HRBC 5 0/8 0 0 8/8 120.5 32-256
10 0/8 0 0 8/8 116 32-256
Anti-SRBC +
SRBC 5 0/4 0 0 3/4 3 0-4
10 2/4 2 0-2 4l4 3 2-4

® The mice received a single i.p. injection of anti-SRBC 1 hr before receiving 5 x 10/
SRBC or 5 x 107 HRBC i.p.
Day after immunization mice were bled for antibody titrations.
Titers are expressed as reciprocals of serum dilutions.

The numerator indicates the number of mice responding; the denominator the total
number immunized.

91
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Figure |. Duration of suppression of hemolysin and hemagglutination response in Balb/C mice.
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were responsive to a second antigenic stimulus (Figure 2). On day 5,
titers from experimental animals were 3% of mean control titers,

when given a second injection of SRBC on day 5, the titers of experi-

mental animals were 80% of mean control titers 5 days post-vaccination.

By day 25, there was no significant difference between the titers

of experimental and control mice.

Passive Transfer of Specific Immunosuppression

To determine the effect of passive immunization on the macro-
phage, peritoneal washings containing about 87% macrophages were
treated with either anti-SRBC or normal mouse serum and injected into
neonates which were subsequently challenged i.p. with 5 x 107 SRBC.
Four days later the spleens were assayed for the number of plaque
forming cells using the direct Jerne plaque technique. The results
(Table IV) indicate that macrophages incubated with anti-SRBC failed
to evoke strong response in neonates as macrophages incubated with
normal mouse serum. The average response in both Swiss Manor and
Balb/c neonates receiving macrophages treated with anti-SRBC serum
was 29% of the mean control response. The data from two control
groups designed to establish the background count in neonatal spleens

and the specificity of the suppression seen in neonates are not

included in Table IV. To determine the background neonatal response,
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Figure 2. Effect of passive immunization on a second injection of sheep erythrocytes in
Balb/C mice.
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Table IV

Effect of passive antibody on the ability of macrophages to transfer immunity
to neonates.

Average No. of PFC per

No. of No. of

Strain of litters mice 3
Mice injected injected 10" Spleen Cells Whole Spleen  Ratio
E? cP E c E £ E/C
Swiss Manor 2 11 13 .45 3522 592 30.3 .14
1 2 2 7143 1525 200.8 383.3 .49
1 3 3 1.42 %4593 30.4 141951 <29
Balb/c I 3 5 1522 5.41 23 54.9 38
2 4 4 oLl 4,57 1.47 46.6 .16

0¢

i3 Macrophages were incubated for 1 hour with anti-SRBC serum before transfer.

Macrophages were incubated for 1 hour with normal mouse serum before transfer.
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neonates were injected with 0.1 cc Hanks BSS on.day 0 followed by
5 x 107 SRBC three days later. The mean number of plaque forming
cells (PFC) per 106 spleen cells was 1.13. The mean number of PFC
per whole spleen was 17. These results are comparable to the
results obtained with the transfer of passively immunized macrophages.
The second control was designed to demonstrate specificity in
this system. Macrophages incubated with anti~SRBC serum were
injected into neonates which were subsequently challenged with 5 x 167
guinea pig. erythrocytes. The mean number of PFC per 106 spleen cells
was 10 while the mean number of PFC per whole'spleen was 60. These

responses were comparable to the responses evoked by macrophages

treated with normal mouse serum.

Direct Interaction of Passive Antibody and the Macrophage.

Macrophages incubated with anti-SRBC serum or normal mouse
serum, were stained with fluorescein-labelled rabbit anti-mouse Igé
(Fa-Igg) to‘détect a mouse Igg immunoglobulin on the macrophage.

To insure that the FA-Igg was reactinngith anti-SRBC antibodies
macrophages were first incubated with non-labelled rabbit anti-mouse
globulin to cover anktibodies non-specifically absorbed from g

peritoneal fluids prior to removal. The anti~SRBC serum reacting

with "covered" macrophages was presumed to be the only immunoglobulin
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detected by the FA system. Five hundred cells were counted from
experimental and control preparations. Of the macrophages incubated
with anti-SRBC 98% were brightly fluorescing whereas only 5% of the

cells incubated with normal mouse serum were fluorescing.
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Figure 3. Macrophages incubated with normal mouse serum,
washed and stained with fluorescein labelled
rabbit anti-mouse globulin.

Figure 4. Macrophages incubated with mouse anti-SRBC
serum, washed and stained with fluorescein
labelled rabbit anti-mouse globulin.



DISCUSSION

These studies show that passivély transferred anti-SRBC serum
strongly and specifically inhibited the development of an immune
response in Balb/c and Swiss Manor mice. éimilar findings have peen
repérted using a wide variety of antigens such as diphtheria toxin

(Uhr and.Baumann, 1961), Salmonella typhosa flagella (Rowley and

Fitch, 1964), and Bordetella pertussis vaccine (Axelrad and Rowley,

1968). Suppression was most effective until day 20 at which time
some miqevbegan to show partial recovery. Variations seen in the
duration of suppression are probably due to differences in the titer
and amounts of passively transferred antibody and time of challenge.
In our system, 64 HA units were initially administered which is-far
less than the amounts used by the ‘investigators cited above.

Balb/c mice receiving anti-SRBC serum five days previously
and injected with a second dose of 5 x 107 SRBEC responded vigorously.
The response evoked by a second dose of antigen appeared to be a
typical primary response (Figure 2). Similar results have been
reported by St. €. Sinclair (1969). The primary response is
probably mediated by either new macrophages or macrophages rendered
functional due to membrane turnover.

Other investigators found that a second injection of antigen
led to a typical secondary response implying that the accumulation

of memory cells is not affected by passive immunization. Ryder and
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Schwartz (1969) immunized 6 week old mice that had been passively
immunized with 8192 HA units at birth. The mice failed to respond,
bute « when . given-'+ -a second injection of antigen at 12 weeks
of age the mice produced a typical secondary response. It is
conceivable that during the 6 week interval between immunizations
functional macrophages afose which were stimulated and induced a
feeble primary response leading to the accumulation of memory cells.
Macrophages incubated With normal mpuse serum and ‘injected inte
a -neonate which was subsequently immunized rendered the neonate
immunologically competent. The responses elicited by the neeonates
were comparable to those reported by Argyris (1969). On the other
hand, macrophages>incubated with anti-SRBC serum and injected into a
neonate which was subsequently immunized did net eveke a significant
response. The number of PFC found in the spleens of these animals
was comparable to the number of PFC found in the spleens of neonates
which were not injected with macrophages. These results indicate
that immunosuppression exists at the macrophage level and supporf
the i&_ziﬁzg findings of Pierce (l§69) as well as the ig_zizg'stuaies
done by Ryder and Schwartz (1969). They also provide a unigue
correlation between in vitro exposure of macrophages to antibody
and the functioning of these macrophages in vive. The use of

neonates as the recipients of the macrophages provides an advantage.
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The consistent and very slight response of neonates when -injected
with antigen provides a background which can serve te indicate
whether the passive transfer of free antibodies with the cell

~ preparation might have occurred. Thus, if neonates receiving
passively immunized macrophages had respended more weakly than
neenates that received no macrophages oene might assume that free
antibody was being transferred, that is, free antibedy should éuppress
the development of background PF(C's. Since results from the two
groups of mice were similar we can assume that ne free antibody was
passively transferred.

Fluerescein labelled rabbit anti-mouse 5/globulin detected an
interaction between the macrophage -and anti-SRBC serum.. Since
fluorescence was fairly uniform throughout the cell, it was difficult
to determine the site of localization of the antibody. JIf antibody
was localizing only on the surface of the cell ome might expect
a hale éffect as found by White, Jenkins, and Wilkinson (1963) who
investigated the binding of skin -sensitizing antibody te mast cells.
If the antibody is binding to the macrophage membrane the effecf of
the antibedy is probably mechanical. ©ne could speculate that either
the RNA-immunogen complex is being "captured" by the antibedy as it
leaves the macrophage or the direct macrophage-lymphocyte interaction

seemingly necessary for antibody production is stearically prevented.
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On the other hand, if antibody is being incorperated into the macro-
phage the -effect is most probably a physiological one.

Antigen processing might be prevented altogether or antigen
processing might be altered in such a way that unique informatien is
passed to the lymphocyte. The latter possibility is supported by the
work of Greenburg and Uhr (1968) showing that a unique synthetic
event seems to be occurring in lymphocytes from suppressed animals.

The role antibody plays in the regulation of the in vive response
is still obscure. Several investigators feel antibody is operative
in the prevention of hyperimmunization (Finkelstein and Uhr, 1964;
Axelrad and Rowley, 1968; Moller and Wigzell, 1965). However, there
are several aspects of suppression by antibody that do not lend
support to this hypothesis. Hyperimmunization contributes to a
secondary response mediated principally by memory cells. Memory cells
do not require antigen processing by the macrophages and moreover,
once memory cells have accumulated they are not suppressed by passive
-antibody (Ryder and Schwartz, 1969). ' In addition; the secondéry
response generally yields an antibody ef high affinity and ‘greater
life span, properties which have considerable survival valge te the
animal. Thus, it could be concluded that a more likely function of
suppression by antibody would be to insure that once the more

efficient memory cells have dccumulated antigen processing by the
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macrophage, an energy consuming and now unnecessary step, would not

occure.




SUMMARY "~

Immunosuppression was induced in Balb/c and Swiss Manor mice
with 64 HA'units of hyperimmune, isogeneic anti-SRBC serum. The
degree of immunosuppression wés estimated-using serum titrations and
the Jerne Plaque technique. Hemolysin and hemagglutinin titers in
suppressed mice were 5% and 3% respectively of mean contrel titers
10 days post immunization. Suppression was still effective at 45
days post immunization. Passive transfer of macrophages inte neonates
was used to determine the effect of antibody on the macrophage.
Macrophages incubated with anti-SRBC serum failed to induce a respomnse
to SRBC\in neonates whereas macrophages incubated with normal mouse
serum were effective in this regard. Macrophages incubated with
.anti-SRBC serum and washed several times were shown to directly
interact with the antibody by the use of immunofluorescence. It was

postulated that immunosuppressive antibody exerts its effect on the

macrophage.
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