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irp The lymphoreticular system is intimately linked with the hemopoietic
system; together they constitute the host defense to ward off infections
and the implantation of foreign tissue.  While these several systems can be

studied individually, each acts in vivo in a complex manner and in concert
with the other mechanisms. Immunopoiesis is closely associated with bone
marrow cell proliferation; there is convincing evidence that both B and T

lymphocytes are originally derived from bone marrow progenitor cells.
Recent studies favor the viewpoint that cell mediated immunity arises from
T  lymphocytes  whe reas antibody producing cells,  such as hemolysin plague
forming cells (PFC), results from an interaction between antigen and B and
T lymphocytes. In the latter instance, T lymphocytes serve a helper function.

In the past several years, I have studied the effects of radiation,
anti-tumor drugs and antibiotics on the development of antibody producing
cells both in vivo and in. vitro. Contract No. AT(11-1)-1632 has provided
the main financial support for these studies.  Of the multifaceted effects
of these agents, we generalize the following statements:  as immature hemic
cells mature into functional cells, their functional capacity is less prone
to the immunosuppressant effects of agents (such as radiation, anti-
tumor drugs, antibiotics) than is the early developmental cell type.
Most of the inhibitory effects of these agents are consistent with the
idea that the agents exert their inhibitory effects on ancestral or
young cell types; our current studies (in progress) deal with the effects
of these agents on the experimental correlates of stem cells (CFU) and
progenitor cells (CFC).

Studies are included here which were performed under AT(11-1)-1632 and
which are the basis for the generalizations above.

A.  Effect of antibiotics on the development of antibody-producing cells, in
vitro.  E. M. Uyeki. Biochemical Pharmacology 21: 59, 1972 - COO-1632-27.

Using the Mishell-Dutton technique for culturing mouse spleen cells
to produce hemolysin plague-forming cells (PFC) in vitro, actinomycin D,
puromycin or cycloheximide were added daily to determine antibiotic-sensitive
sites.  The culture period was functionally divided into three temporal
phases:  (a) An initial phase (0-24 hr) of cultivation was most sensitive
to antibiotic action, (b) An intermediate phase (24-72 hr) of cultivation,
whose biological function is 1 argely undetermined, was sensitive to low

concentrations of antibiotics, (c) A third or functional phase (72-96 hr)
of cultivation was least sensitive to antibiotic action. Our data are con-
sistent with the notion that early developmental cell types are most sensi-

tive to antibiotic action and, as these mature into functional cells, are      
less affected by the antibiotics.

B.  Effects of phenothiazines on the development of antibody-producing cells,
in vitro.  V. F. Garry and E. M. Uyeki. Biochemical Pharmacology 21:
TE-01, 1972 - COO-1632-21.

To explore the mechanism of action of phenothiazines at the cellu-
lar level, experiments were carried out using a cell separation technique,
in which spleen cells are divided into two populations of cells on the basis
of their ability to adhere to plastic.  Also to assess the effects of chlor-

promazine on antigen, sheep erythrocytes were treated with phenothiazines.
These studies indicated that alterations of the membrane structure of either
the erythrocyte antigen or the developmental cell type of the antibody-pro-
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ducing system are determinants in the differentiation of the antibody-
producing cell.

C.  An in vivo primary response to 2,4,6-trinitrophenyl-substituted erythro-
cytes.  L L. Pazdernik and E. M. Uyeki. Immunology 24: 823, 1973 -
COO-1632-30.

Cell kinetics of the 2,4,6-trinitrophenyl-erythrocyte response in

non-immune, immune, and vinblastine-treated immune BDFl mice were studied
by measuring hapten- and carrier-RFC and hapten- and carrier-PFC responses
at various time intervals. Injection of a single dose of horse red blood
cells alone enhances the anti-TNP response.

D.  Carrier and hapten antibody producing cells, in vitro. 1.  Cytokinetics.-

T. L. Pazdernik and E. M. Uyeki.  Proc. Soc. Exp. Biol. Med. 144: 232,
1973.

Normal spleen cells or HRBC-primed spleen cells were cultured with
HRBC, TNP-HRBC or without an in vitro immunogen.  Anti-HRBC and anti-TNP

T. responses were assessed on day 2, day 3, and day 4.  Antibody-producing cells
detected on day 2 arose mainly from late, on day 3 from intermediate, and on

; day 4 from early precursor cell types.  We envision APC development proceeding
through the following maturation sequence:  early precursor cells + intermediate

.

precursor cells + late precursor cells + APC.  The relative proportion of
•, these precursor cell types at any given time is dependent on the immunological

status of the animal. Later precursor cell types can be triggered non-
'·          specifically to develop into APC.

E.  Carrier- and hapten-antibody producing cells, in. vitro. IV. Effects of
puromycin.  T. L. Pazdernik and E. M. Uyeki. Res. Comm. Chem. Path.
Pharmacol. 6: 591, 1973 - coo-1632-33.

it
i                       In order to determine the effects of puromycin on the various de-

velopmental stages of cells involved  in in!. vitro carrier and hapten responses,
puromycin was added on day 0, day 1, day 2, or day 3 of the in vitro immune

;             response.  Anti-HRBC and anti-TNP responses were assessed on day 2, day 3,and day 4 of the culture.  Our results indicate that puromycin: 1) inhibited
r            both the immunogen-stimulated and the non-specific enhancement of the in

vitro immune response, 2) inhibited anti-HRBC and anti-TNP responses to the
same degree, and 3) inhibited the formation of antibodies when added at any

.-            stage of APC development.

' F.  Carrier- and hapten-antibody producing cells, in vitro. 2. Effect of
' purine antimetabolites.  T. L. Pazdernik and E. M. Uyeki.  Agents and

Actions, in press, 1974 - COO-1632-34.

To determine the effects of purine antimetabolites on the various
1 1

developmental stages of cells involved in in vitro carrier and hapten re-
sponses, purine antimetabolites were added on day 0, day 1, day 2 or day 3
of the in vitro immune response.  Anti-HRBC and anti-TNP responses were

-

assessed on day 2, day 3 and day 4 of culture.  Our results indicated that

purine antimetabolites were: 1) most effective on early and intermediate
d            precursor cell types, 2) most effective when added early during the in vitro

-

immune response and 3) more effective in inhibiting immunogen-stimulated
immune responses than non-specific enhancement of the in vitro immune re-

sponse.
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