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B. RELEVANCE OF PROPOSED WORK TO A.I.D. 

1. STATEXENT, PERTINETNCE AD I.2ACT OF THE PROBLEM 

A major problem tc. be addressed more critically is the influence ofenvironmental pollutants, implicated in carcinogenesis, on the cellular componentsof the immune system, particularv T lynphocytes, which develop their potentialduring ontogenesis for reacting against undesirable agents. 
 In addition, since
the materna: environment influences development of progeny immunity (see
Beer, 1977) 
 , the health consequences of maternal 
e.g. 

exposure to carcinogenic pollutantsduring pregnancy, associated with the establishment of adequate defense mechanisms
in the progeny, should also be seriously considered. Thus, more attention is
needed with regards to 
the growing health problems in developing countries
result of exposure to environmental pollutants, concerning 

as a
 
immunologic factorshat may play a role in the dispositicon toward tumorigenesis. 

A pollutant of major 
concern is benzo(a)pyrene (BP), 
a potent carcinogen
whose nualities include severe disruptions in the immune system resulting in
an inadequate defense mechanism a situation which is believed 
to provide favorable
conditions for tumor growth. 
In developing countries, urbanization (increased
 
use oI motor vehicles and in tobacco consumption (e.gs., Republic of South Africa,
Latin America) (Liddell, 1971; Halliday, 1972; WhO, 1979; Haddad, 1975) and
industrialization, (conversion of coal 
into fuel) (e.g. South Africa) (Funke,
1983) can be considered factors for the increasing concentrations of airborne BPalthough even in traditional domestic situations (e.g. cooking) relatively highconcentrations of this carcinogen are encountered especially in more densely
populated communities (e.g., Ahmedabad, India) (Aggarwal, 1982). 
 Over the last
50 years incidences of tumorslung have increased 2 3-fold Thirdto in WorldCountries where the incidence of cigarette smoking has correspondingly increased(e.gs., Costa Rica, Thailand) (WTHO, 
1979). In some developing countries the
epidemic of 
smoking related diseases (e.g., lung cancers) is 
already of such
magnitude as 
to rival infectious diseases or malnutrition as a public health
problem (1WJHO, 
 1979; Doll, 1970). 
 In context, this is especially critical in
the mother and her offspring in the aftermath of daily exposure during, and
even before, pregnancy. For 
 example, in communities where use of fuels for
cooking leads to highrelatively concentrations of BP in the immediate area
(e.g. 9.32 ug/m 3 ) (Ahnedabad) (Aggarwal, 1982). 
 It has been reported that progeny
of mice exposed to methylcholanthrene(MCA) or 
the carcinogen o-aminoazotoluene
before and/or during pregnancy show increased tumor incidence (Shay 1952,Gelshtein, 1961). In view of the potent carcinogenic and immunosuppressive action
of BP, a dissection of the cellular elements affected by this pollutant will be
extremely helpful in characterizing the necessary components of 
the defense
mechanism that must develop for combating undesirable conditions (i.e.,
tumorigenesis). Information gained should eventually lead to more effective 

measures for controlling tumor appearance and growth. 
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C. SCIENTIFIC ASPECTS OF THE WORK
 

1. STATE-M.ENT 
OF THE PROBLEM
 

The problem to 
be addressed focuses on disruptions in cellular components,

especially T lymphocytes, of the irmune system developing during fetogenesis,

r_posed to a carcinogenic environmental pollutant and how maternal 
 factors

ing insult may affect the establishment of the progeny defense mechanism.
 

variety of dangerous pollutants in the environment which are becoming
iflnr-:! ngy prevalent in developing countries, include BP a polycyclic aromatic
ii..rbon. (PAH). As a by-product of incomplete combustion, it is found in
diverse domestic and industrial sources 
 such as gasoline exhaust, cigarette
smoke, burning of cooking fuel, soil and vegetable matter, and synfuels producedby liquefaction and gasification of coal (i.e., coal conversion for sources ()f
energy) (Liddell, 1971; Halliday, 1972; Wvnder, 1967; Carrier, 1976; Griciute,
1979; Aggarwal, 1982). In South Africa, coal conversion is a large scaleindustry (Funke, 1983). 
 A ubiquitous environmental toxicant and one of the
 
most dangerous constituents of cigarette smoke (Huhti, 1981), and gasolineexhausts, it exerts a strong carcinogenic effect in experimental animals and
humans, (Talmage, 1976). Mice exposed pre- and postnatally show a high incidence
of tumors (Bulay, 1971; Vesselinovitch, 1975), and in those exposed postnatally
a marked suppression in humoral immunity (HI) against sheep red blood cells
(Stjernsward, 1969). 
 Other PAH's (e.gs., MCA, dimethylbenzanthracene) induce

similar changes (Ball, 1970; Stutman, 1975), and, 
in 
some cases, cell mediated
immunity (CMI) 
(delayed type hypersensitivity) is 
also suppressed (Baroni,

1970). Recently, we have shown that mouse progeny exposed 
to BP in utero
demonstrate early postnatal suppression of 
HI and CMI which persists for the
 
greater part of the animals' life span (up to 18
, mos) (Urso, 1980, 1982, 1984).
Further, the sensitivity for tumor development and humoral immune suppression
in prenatally exposed mice (which receive about 3 ug following injection of 
the
 
pregnant mother with 150 ug/g BU) increases 2 to 6-fold when compared
similar or 50-fold higher 

to a 
dose given postnatally (Urso, 2982). Although a causeand effect relationship between immune competence and tumorigenesis has not beendefinitively established, the results we obtained are compatible with the idea

that 
immune deficiency (suppression) influences the increase in neoplastic
expression (i.e., a deficient status 
provides favorable conditions for tumor
 
growth).
 

Since destruction of neoplasfic cells has been attributed primarily to
a T 
cell response (Baldwin, 1977; Faanes, 1978; Clark, 1980), 
CMI, 

the effects of BP
 on ontogenesis of T lymphocytes would more aptly reflect the 
events in the
differentiation of the subsets that must necessarily occur for the control of 
tumor appearance and growth.
 

The influence of humoral and 
cellular elements of 
the maternal environment
 
on offspring defense mechanisms has been documented (Field, 1971; Beer, 1977),.
Several have reported systemic suppression in pregnant mice (Chaouat, 1979;
Clark, 1980; Gambel, 1982), and most 
recently the existence of T suppressor (Ts)
cells in their spleens (Masatoshi, 1984). Ts alsocells exist in fetuses andneonates (Ptak, 1977; Globerson, 1975; Luckenbach, 1978; Pavia, 1979). 
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2. OBJECTIVE AND SIGNIFICANCE
 

From the above considerations, it seems in order to characterize, more
precisely, the immunologic 
status of the T cell compartment of lymphoid tissue, 
particularly in tle thy-mus, of the mother and her offspring (fetal and early
postnatal) after exposure to the biohazard during pregnancy, i.e., at 11 to 13
days midgestation when the fetal lymphoid cells that eventually comprise the

immune system begin developing into committed cell lines (Scheid, 
 1973; Sherr,
1977). Exposure to BP may lead to changes in the maternal environment which also may have strong influences on the establishment of offspring immune status (e.gs.,
increase in 
Ts cells, alteration in thymosin production). Therefore, the
i-mmediate snecific objective of this project is to characterize quantitative andfunctional consequences on the T cell population (including subsets) after 
in
 
utero exposure to BP, in the mother and her offspring. Undoubtedly, many
factors are 
operating with respect to immunosuppressive and tumorigenic influences 
aftor ontogenic exDosur.e -o PP. 1a7titative and qualitative characterization of
the T lymphocyte populat-ions will lead to a clearer understanding of the
de-Telopment, particularly in the progeny, of adequate defenses to combat
undesirable conditions (tumor growth). From these studies, additional insight
will be gained on the nature of a cause and 
effect mechanism implicit in the
 
immune surveillance hypothesis. 

3. DETAILED EXPERDIENTAL AND ANALYTICAL DESIGN,
 

PRELIMINARY FIN'DINGS, EXPERIMENTAL DESIGNS AND METHOLOGIES AND TIME PHASE OF WORK. 

a. PRELIMINARY FINDINGS. 

From our earlier experiments in which we demonstrated suppressed T cellproliferation (afferent response) and 
in vivo graft vs host response of effector
lymphocytes from BP exposed progeny (Urso, 1984), we were prompted to analyze
changes in 
the T cell compartment to more precisely delineate the modification

in T lymphocytes and tieir subsets. Pregnant C3H/Anf females were injected with
150 ug BP/g during midgestation and in the mother and her offspring (fetal and

early postnatal) changes measured in 
the following parameters; a) BW, b) lymphoid

organ weight (OW) (liver, thynus, spleen), c) organ cell counts (OC), 
and

d) identification of T cells and 
subsets in ly-mphoid organs. To identify T cells,

specific goat anti-mouse brain associated (6) antiserum was used while for the+
Lyt-i and Lyt-23+ 
cells the antibodies were monoclonal anti-Lyt 1.1 
and anti-Lyt

2.1. The method was to incubate cells from lymphoid tissue in tissue culture

medium with diluted antiserum in the presence of C'. 
 Cells positive for the
 
markers were enumerated using the trypan blue dye exclusion test. 
 Three to 4
experiments were performed involving 15 to 20 offspring and 3 to 
4 mothers. In
 
some experiments only mother lymphoid tissue was analyzed for a total of 
at least
 
5 parents. 
T cells and subsets were quantitated according to the formula:
 

I/%cyt(antibody + C') %- cyt(C' or antibody only)x 100 

100 - % cyt(C' or antibody only) 

Our results were as follows: 1. Progeny; a) fetal OW and OC of 
those exposed

to BP were not different from controls (corn oil vehicle exposure only) 
15 to 19
days gestation), but at 
0 to 5 postnatal days significant reduction occurred in 
the
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former (p < 0.01 to < 0.001 by analysis of variance) (livers were not done).
Postnatal suppression was particularly severe in the 
 thymus, b) The quantityof T cells was decreased in the fetal liver and spleen, but postnatally (0 to
days) in the spleen the numbers were enhanced (p<0.005) , while in the thymusthey were decreased (p<.01), c) the number of Lvt-23+ cells were increased

in the livLr and spleen (p <0.01) at 17 days the only fetal interval studied atthis point in time. 2. ".>others; a) 
from 15 days gestation extending into early
postnatal life 
(0 to 5 days of the progeny) there was a severe 
reduction of cells

in the thvmus reflecting decreased numbers of 
T cells, b) T cell reduction also
occurred in the pleen, but by day 5 a significant enhancement was seen, c) the
number of LVt-23 cells was enhanced in the spleen but not in the thymus. (Thisdata will be presented 
at the annual meeting of the Federation of American

Societies for Experimental Biology, April 
21 - 26, 1985, Anaheim, CA). 

The results demonstrate that BP 
induces severe deficiencies in T cells of

!> phcid organs which appear to be a function of time after gestational exposure

for a specific organ. Thus, reduct.
Lion occurred first in 
the fetal liver and
spleen of the progeny, and in the thymus and spleen of the mother, and then inthe thymus of the offspring postnatally. The striking enhancement of T cellsin the spleen of postnatal progeny dictates that more detailed analysis be done on T subsets in this organ. It may be that this enhancement reflects increase
 
in Lyt-1 23 + 
 Ts cells since; a) CTL activity in mouse spleen is
absent at low or virtually
0 to 5 days (Widmer, 1979; Pilarski, 1977), and b) Ts cells have leenidentified at this time interval (Ptak, 1977; Pavia, 1979). Since Lyt-23 + cellsincrease, at the only time interval we studied 

may 
thus far, the changes occurring

reflect disproportionate development of the T cell repertoire. At any rate,these findings suggest that BP induces a disorientation (disruption in T celltraffic, distribution and/or accumulation) of the differentiative pathways inthe T cell population, a condition which may have profound effects on
development of the necessary T cell 
the 

subsets vital for combating nascent neoplasms.The reduction in T cells of offspring and mothers thymuses and the increase in
Lyt-23+ cells may also reflect a maternal-fetal communication (direct to 
indirect)
concerning changes essential for 
the ontogenesis of T cells. 
 Thus,,the immediate
aims of this project are; a) to 
 -measure further the quantity of Lyt-l+23 and 
Lyt-1-23 cells at different time intervals after BP exposure during pregnancy
in the progeny and mothers, and b) to assay functional status of these T cellsubsets .(see experiments i and ii below). 

It must be pointed out here that, 
in future experiments, analysis of T
lymphocytes and their subsets will not be confined to 
fetal and early postnatal

intervals but will be extended up to and 
includ'.,g time intervals involving
increases in tumor frequency, nor will analysis be confined to T cells only but

will also include other cells which have been implicated in tumor control (e.g.,

Natural Killer cells). 

b. EXPERIMENTAL DESIGNS AND METHODOLOGY 

i. Measurement of T subsets in offspring and mothers exposed to BP
 
during prenancy (midestation). 

These experiments will be carried out as described above to further $1ucidate

changes in T cells and their 
subsets (particularly Lyt-l+23 - and Lyt-1+23 which
 
as yet have not 
been analyzed) of lymphoid tissue during fetogenesis and early
postnatal life. 
 !he relative amounts of 
the 3 subsets will be calculated according
to Shiku (1976). 
 As menticned, disorientation of the differentiation process

may have profournd effects 
on T cell recognition of 
tumor cells as an initial step
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in the control of developing neoplasms.
 

ii. Functional status of 
T cell subsets
 

Quantitative changes observedin T cells including an apparent disorientation 
of 
the subsets (see above) may reflect changes in functional capabilities of these 
cells, Some of the questions to be answered are as follows: 

a) Does the reduction of T cells in 
the th)ymus of the progeny and mother
 
represent a failure of the cells to recognize allogeneic tissue? 

The mixed lymphocyte response (MLR) will be used to measure T cell prolifera­
-tive capacity (an Lyt-1 23 function) of thymus cells cultured with allogeneic
 

targets and incubated with tritiated thymidine. If the quantity of Lyt-1+23 ­
cells is changed (increased or decreased) relative 
 to other subsets, changes should 
occur in the magnitude of the MLR. 
Further, results of this experiment (and of
 
experiment i above) may explain the subnormal KLR we observed in 1 wk old progeny 
exposed in utero (Urso, 1984).
 

b) Do the T cells in 
the fetal liver and spleen and in the spleen of 
the mother reflect changes in suppressor cells (e.g.., Lyt-l-23 I-J+) 
or in cytotoxic cells (e.g., Lvt-1-23 I-J )? 

For this experiment, cells from designated lymphoid tissue 
(of the progeny or
 
mothers) will be cultured with normal syngeneic cells already determined to have
 
given a positive HLR. If an MLR is inhibited, tissue cells will be treated with
 
monoclonal anti-I-J+ antiserum. 
If T suppressor (Ts) cells are involved removal
 

+
of these cells with anti-I-J antibody will result in a positive MLR.
 

Recently, we have determined that spleen cells from normal C3H mice immunized 
with C3H fibrosarcoma cells induced by BP (BPS tumor cells) are active against

these tumor cells. The following description of the experimental design uses
 
cvtotoxic T lymphocytes (CTL) usually identified as Lyt-l-23+ . However, we 
 are
 
aware that the cytotoxic activity of Lyt-1+23 - effector cells against BP8 cells
 
may also have to be considered since Perry (1981) has shown, in a Winn assay,
that effector cells of this type inhibit the growth of MCA (a PAH)-induced 
fibrosarcoma cells.
 

To measure CTL in BP-injected mothers and her progeny, normal spleen cells 
with known activity against syngeneic tumor will be c$ltured with spleen cells of 
mothers or their progeny (from which Lyt-l or Lyt-23 cells are removed with 
anti-Lyt 1.1 or 2.1) in the presence of BP8 target cells labeled with 5 1chromium
 
( 5 1 Cr). This should lead to a normal release of 5 1 Cr from the tumor target

(provided Lyt-l-23+ cells are not Ts cells). 
 If CTL are removed from the normal 
spleen and the remaining cells cultured either with spleen cells from the mother
 
or with those from her progeny, cytotoxicity of the labeled target should occur
 
upon removal of I-J+ (suppressor) cells from both mothers and progeny, and 
in the
 
case of the progeny, if their Lyt-1-23 + cells have cytotoxic ability. If the 
Lyt-1-23± cells (putative cytotoxic cells) of the progeny are not functional (as

may be the case) liver cells of the fetus or spleens of postnatal progeny (up to
5 days) upon removal of I-J± cells (suppressors) should not improve the cytotoxic 
response of normal adult spleen cells from which Lyt-l-23+ cytotoxic cells have 
been removed nor suppress (or improve) the cytotoxic activity of normal adult
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spleen cells against labeled tumor 
target. In addition, removal of cvtotoxic

cells from spleens of BP-exposed mothers (or progeny if their cells have
cytotoxic activity) wiLh monoclonal antibody should prevent the release 5 1 Crof
from the targets when incubated with normal adult spleen cells from which CTL
have been removed, but not when CTL pr- present in normal spleens. 

These experiments may necessitate an 
initial incubation of spleen cells
 
with BP8 fibrosarcoma cells 
(live or inactive unlabeled 
tumor cells) to generate

cytotoxic cells to be tested 
in the design described above.
 

From the type of experiments described (in ii), information will be gainedon how BP influences the changes we have cbserved in immune cells (see PRELIMINARY
FINDINGS). For 
example, does BP reduce the number of T helper cells (Lyt-1+23- )
 
reduce the number of CTL, or increase the number of Ts cells? 
 Two important

contributicns will be made; a) insight on disruption by BP of the differentiative
pathway(s) leading to development of the T cell repertoire, b) the steps needed
in the pathway(s) that be essentialmay for the control of neoplastic development. 

iii. Maternal-fetal associations in the development of a functional immune 
system in the progeny. 

We must re-emphasize here that 
our immediate goal is to determine reasons

for the apparent T cell disorientation induced by BP 
in the progeny and mother
 
after in utero exposure. 

Concommitant evaluations in the progeny and mothers should reveal furthar
maternal-fetal associations in the development of progeny immunocompetence.

Direct and indirect effects on the progeny during fetogenesis or postnatally can
be tested in several ways. Some of these are as follows:
 

a) The effect of mother thymus on the development of the T cell repertoire
in the offspring after exposure to BP during pregnancy. 

In this experiment, females will be thymectomized (see Urso, 1974) beforemating. When mated females plug, they will be injected with 150 ug BP Ip/g BW orwith the corn oil vehicle during midgestation. T cell quantity and subsets will
be measured 
in lymphoid organs of the fetus and early postnatal progeny. 
If no
changes occur in the offspring this would suggest 
that the thymus of the mother
 
influences the behavior of T cell-development of the progeny. 
 If changes do
 occur, this would 
suggest that the mother, if playing a role, would do 
so by
 
some means other than thymic influence (e.g., 
other hormonal participation), or
that BP induces changes directly or indirectly by some other mechanism. 
If the

results suggest a thymic role, implantation of a normal syngeneic thymus (10 to
12 wk old) under the kidney capsule of the mother before injection with BP should
provoke changes in the offspring resembling those seen 
in progeny from mothers not
th)yectomized. Implantation after BP exposure should 
restore T cell levels in the
 
progeny.
 

b) 
The effect on T cells in pups exchanged between BP- and 
corn oil-exposed
 
mothers.
 

In some experiments all the pups from BP-exposed mothers will be exchanged
 



wiLn those from controls. In others, 1/2 of the litters will be exchanged.

Since changes in the thymus cells were 
seen postnatally (see PRELIXINARY
 
FINDINGS), it would appear that the effects induced in this organ become
 
evident after birth. Influence of the mother on 
thymus cells should be reflected
 
by differences in T cell changes in the exchanged litters and a similarity in
 
changes in 1/2 of the 
pups from the natural mother exchanged with 1/2 of the pups
from the foster mother. The T cells will be characterized with regard to
 
quantitative 
profiles and functional activity (see experiments i and ii above). 

c) Mater-nal influence as measured by thvmosin production. 

Mothers will include BP- and corn oil-exposed; a) non-thymectomized,

b) thymectomized, and c) thymectomized 
 and grafted with a normal syngeneic 10 to

12 wk old thymus. Thymosin in the serum of the mother and 
 in the offspring (fetal
and early postnatal) will be measured by radioimmunoassay (Goldstein, 1981).
Antibody against thymosii will be raised in rabbits. Serum from the mother and 
tissue and serum from the offspring (comprising the groups indicated above) will 
be assayed for thymosin. It may also be necessary to analyze tissue (thymus,
spleen) fro, the mother. 
 After exposure to BP, if there is a reduction of
 
thymosin in the mother and her progeny this would suggest an influence of the 
maternal environment (particularly the thymus) on development of innunocompetence
 
in the progeny. T cell levels in 
the progeny should be directly related to
 
thymosin levels (i.e., low quantities of T cells will be associated with low
 
amounts of thymosin). Implantation of a normal thymus in thymectomized mothers
 
after BP injection should then restore both T cell and thymosin levels in the
 
offspring (and mothers).
 

c. TIME-PHASE PLAN OF WORK.
 

Experiments i and ii above will be completed at the end of the first year

of the grant period. Experiment iii is planned for future endeavor to continue
 
work for measuring maternal-fetal relationships in the development of progeny

immunity following in utero exposure to 
this dangerous environmental pollutant.
 

d. LITERATURE CITATIONS PERTINENT TO THIS WORK.
 

1. Aggarwal, A.L., Raiyani, C.V., Patel, P.D., 
Shah, P.G. and Chatterjee, S.K.,
 
Atmos. Environ. 16:867-870 (1982).
 
2. Ball, J.K. Nat'l Can. Inst. 44:1-10 (1970).

3. Baldwin, R.W. and Robins, R.A. 
 Contemp. Top. Mol. Immunol. 6:177-207 (1977).

4. Baroni, C.D., Bertoli, G., Pesando, P. and Scelsi, R. 
Experentia 26:899-900
 
(1970). 
5. Beer, A.E., Billingham, R.E., Head, 
J.R. and Parmely, M.J. In: Development of
 
Host Defenses. Eds, M.D. Cooper and D.H. Dayton, Raven Press, N. Y. (1977).
 
6. Bulay, O.M. and Wattenberg, L.W. J. Nat'l Can. inst. 46:397-402 (1971).

7. Carrier, R.F. In: Environme!ntal Health and Control. Aspects of Coal Conversion:
 
An Information Overview. Vol 1, eds, H.J. Braunstein, E.D. Copenhaver and H.A.
 
Pfuderer, Oak Ridge Fat'l Lab., 
Oak Ridge, TN, pp 8-1 to 8-100 (1976).
8. Chaouat, G. and Voisin, G.A. 
J. Immunol. 122:1383-1388 (1979).
 
9. Clark, E.A. and Harmon, R.C. Adv. Cancer Res. 31:227-285 (1980).

10. Doll, R., Muir, C. and Waterhouse, J. 
Cancer Incidence In Five Continents.
 
International Union Against Carcer 
(IUAC), Springer Verlag, N. Y., chap V (1970).

11. Faanes R.B. In: The Handbook of Cancer Immunology. Ed., H. Waters, chap 1,
 
pp 1-27, Garland ARPM, N. Y. (1978).
 



- 8 ­

12. Field, E.J. and Caspary, E.A. Lancet 1:337-342 (1971).
 
13. Funke, J.W. Wat. Sci. Tech. 15:115-144 (1983).
 
14. Gambel, P.I. and Ferguson, F.G. J. Reprod. Immunol. 4:107-119 (1982).
 
15. Gelshtein, V.I. Vopr. Onkol. 7:58-64 (1961).
 
16. Globerson, A., Zinkernagel, R.N. and Umiel, T. Transplant. 20:480-484 (1975).
 
17. Goldstein, A.L., Low, T.L.K., Thurman, G.B., Zatz, N.., Hall, N., Chen, J., 
Hu, S-K., Navlor, P.E. and Mclure, J.E. Rec. Prog. Hor. Res. 37:369-415 (1981).
 
18. Griciute, L. In: Environmental Carcinogens; Selected Methods of Analysis.
 
Vol 3, pp 3-11, W110, International Agency for Research on Cancer, Lyon, France,
 
(1979).
 
19. Haddad, R. In: Recent Advances in the Assessment of Health Effects of
 
Environmental Pollution. Vol 1, pp 451-456 (1975).
 
20. Halliday, E.C. In: Council for Scientific and Industrial Research (CSIR), Air
 
Pollution Research Group, Pretoria, South Africa (1972).
 
21. Huhti, E. Eur. J. Resp. Dis. 62:147-149 (1981).
 
22. Liddell, L.G. In: CSIR, Air Pollution Research Group, Pretoria, South Africa,
 
(1971).
 
23. Luckenbach, G.A., 
Kennedy, M.M., Kelly, A. and Mandel, T.E. Eur. J. Immunol.,
 
8:8-12 (1978). 
24. Masatoshi, S., Shunji, M., Yasanobu, Y. and Kikuo, N. J. Reprod. Immunol.,
 
6:239-251 (1984).
 
25. Pavia, C.S. and Stites, D.P. Cell. Immunol. 42:48-60 (1979).
 
26. Perry, L.L. and Greene, M.I. Fed. Proc. 40:39-44 (1981).
 
27. Pilarski, L. J. Exp. Med. 145:709-725 (1977).
 
28. Ptak, W. and Skowron-Cendrzak, A. Transplant., 24:45-51 (1977).
 
29. Shay, A., Gruenstein, M. and Weinberger, M. Cancer Res. 12:296-302 (1952).
 
30. Shiku, H., Kisielow, P., Boyse, E.A. and Oettgen, H.F. Transplant. Proc.,
 
8:381-385 (1976).
1. Stjernsward, J. 
Antibiot. Chemther. 15:213-233 (1969).
 

32. Stutman, 0. Adv. Cancer Res. 22:261-422 (1975). 
33. Talmage, S.S. In: Environmental Health and Control Aspects of Coal Conversion:
 
An Information Overview. Vol 1, eds, H.J. Braunstein, E.D. Copenhaver and H.A.
 
Pfuderer, Oak Ridge Nat'l Lab., 
Oak Ridge, TN, pp 10-1 to 10-96 (1976).
 
34. Urso, P. and Gengozian, N. J. Toxicol. Environ. Health 6:569-576 (1980).
 
35. Urso, P. and Gengozian, N. J. Toxicol. Environ. Health 10:817-835 (1982).
 
36. Urso, P. and Gengozian, N. J. Toxicol. Environ. Health In Press (1984).
 
37. Urso, P. and Gengozian, N. J. Immnunol. 113:1770-1779 (1974).
 
38. Vesselinovitch, S.D., Kyriazis, A.P., Mihailovich, N. and Rao, K.V.N. 
Cancer
 
Res. 35:2948-2953 (1975).
 
39. WHO, Technical Report Series-No. 636; Controlling the Smoking Epidemic,
 
pp 1-87 (1979).
 
40. Widmer, M.B. and Cooper, E.L. J. Immunol. 122:291-295 (1979).
 
41. Wynder, E.L. and Hofman, D. In: Tobacco and Tobacco Smoke. Academic Press,
 
N. Y. pp 317-327 (1967).
 



iJ. y~'i-u': .L, U.' ::, U: t' INU)PAL INV "-STIGATO/,'PROGR AM DIRECTOR" -__ '__. __._ _ 

BIOGRAPHICAL SKETCH
 
Give the following inft ltion for key professicnai personnei listed on Tae 2, becinning with the
 

Principai Investigator/Program Director. Photocopy this age for each person.
 
NAME TITLE BIRTi- DATE (Mo., Day, Yr.)Paul Urso 
 Assistant Professor of August 3, 1925 

Microbiology 

EDLCATION (Sger wtr, Daccblaureareor orter in,tia! rto'e:sona' education anc incluoe posrooctorattraining) 

INSTITUTION AND LOCATION iDEGREE (cIrcle YEAR FIELD OF STUDYicghestr degree) CONFERRED 
rranc;s Lo-iege, zrook.±yn, N. Y.
t. B.S. 1950 
 Biology, Cht~istry
Marquette University, M._!waukee, Wis. M. S.
Universizy of Te-nnessee, Kncxville, 1952 Zoology


TN Ph. D. 1961 Immunology, zoology 

RESEARCH AND/OR PROFESSIONAL EXPERIENCE: Conciuding with present position,,ist in chronological order previous employment. exDer,ence, ano honors. lncluoe present membership on any reoera! Government Public Aovisory Committee. List, in Chronological order, tne tites anccomoiete references to ali publications during the past three years and to representative earlier publications pertinent to this application. DO NO'T 
EXCEED TWO PAGES. 
1952-1953 
 Cardinal Stritch College, Milwaukee, Wis., Department 
of Biology and
 

Mathematics, instructor in Biology and Mthematics. 
1953-1955 National Institutes of Health, National Cancer Institute, Bethesda, Md.,

Biologist, Hempoietic recovery from radiation injury.
1955-:.957 Oak Ridge NationalI Laboratory, Oak Ridge, TN., Jr. Biologist, Hemopoietic
 

recovery from radiation injury.
 
1937-1958 Leave 
 of absence to pursue graduate studies, Oak Ridge National Lab.
1958-1959 
 Oak Ridge National Laboratory, Oak Ridge, TN., 
Research Associate, Immunology
 

of radiation chimeras.
 
1959-1961 Oak Ridge Institute 
 of Nuclear Studies, Predoctoral Fellow. Graduate School,

University of Tennessee, Knoxville TN. Research done at the Oak Ridge

National Laboratory in Immunology, "differentiation during antibody formation 

1961-1971 Seton Hall Uaiversity, South Orange, N. J., 
Assistant and Associate Professor
 
of Biology. Immunology, Cellular aspects of 
antibody formation; radiation 
chimeras.
 

1971-1981 
 Oak Ridge Associated Universities, Oak Ridge, TN. , Senior Scientist/Immunolo­
gist. Cellular izunology of radiation chimeras, immunology after fetal 
exposure to chemical and radiation carcinogens.

19 8 1-Present Morehouse School of Medicine, Atlanta, GA., Assistant Professor of 
Microbiology. immunology, Cellular changes after fetal exposure to carcino­
gens (chemical and radiation). 

Honors and Awards.
 
Sum, 1950 Scholarship 
 to Woods Hole Marine Biological Laboratory given by the Mendel 

Society, St. Francis College.
 
1959-1961 Predoctoral Fellow, Oak 
Ridge Institute of Nuclear Studies while a student 

at the University of Tennessee. 
Research done at 
the Biology Division,

Radiation Imu"-ology group headed by Dr. T. Makinodan research supervisor.


196-1966 NIH grant AI-0583, CELLULAR DIFFERENTIATION D,11 GA AITIBODY FOPLZ.TION, 
Principal Investigator, S32,000, for 3 years.1964-1965 NIH grant GM-1-11434. CELL PROLIFERATION STUDIES i1: ET TISSUES USING H3:.
 
Co-Investigator, c17,000, for 2 years.

DOE/EPA interagency Agreement 79-D-X0533, Tas'K :;o. 1931, DEVELOP A2J-'ERS FOR 
DAMAGE TO I.-L T T SYSTEM; changed to; STATUS OF -E SYS .I .YNE T2MOLLO
E--OSURE TO ENVIROm!NTAL' TOXCANTS. Co-Investigator, aboutS300,0O0.OO/yr. 

1983-1987 .',BRS/3:Sr:P/NIH grant (subproject 916-526-229). LI- MTE CELL CHANGES AFTERBENZOPYRENE INSULT IN UTERO. 
Principal Investigator on subproject, S56,506., 
first year; total, S200,000.00 (4 years).

Publications. Listed in order of relationship to the project.

1 Urso. P. and cen-czn- N. Subnormal expressicn of cell mediated and humoral 
 i.-nun 

resoznses in :rocer: diszosed toward a hiah incidence of tuors after in utero epcsure 

1978-1981 

http:S200,000.00


'P C !rOrc r Coorainotor or Czr e fkLst, firsi inmol locci Securi- Nurnoe, 
Ursa, P. 	 108-20-7142
 

'o 	benzoia)p rene. J. Toxi co. Environ. Health, In Press, 196L. 
2. Urso. P. and Geno ian IN. Alterations in the humoral June response and tumor

f::&euencies in mice exposed to benzo(a)p-rene and i-rays before and after birth. J.
 
Toaxizaol. 	Environ. Health 10:817-835, 1982.
 

'. U-rs, P. and GenPozi . Depressed humcral 
 i=uni\y and increased tumor incidence 
nice fo'--,g in uterc e-xposure to benzo(a)pyrene. J. Toxicol. Environ. Health 

6: 69-576, 1980. 
4. Urso. P.. Genoozian. N. and Rossi, R. x. Modulation of imune capacity after insult 
W-ith benzc(a)pv-rene (3P) and radiation during fetal life. Fed. Proc. 42:1298, 1983 (Abs).
7.* Urso, P. and Gengozian, N. In utero exposure to benzo(a)pyrene (BP) decreases the 
i-4-une response and increases sensitivity to tumor induction. Fed. Proc. 40:1037, 1981(.bs).
 

S. Rossi, R. M. , Urso, ?. and Geneozian, N. :he in vitro effect of benzo(a)pyrene on
 
the immune response. Fed. Proc. 41:446, 1981 (Abs).

9. Rossi. R. M., Genozian, N. and Urso, P. In vitro suppression of anti-SRBC and
 
mi:ed- lymphocyte responses by benzo(a)pyrene. In Manuscript, to be submitted 
 to Immuno­
pharmaccloey.
 
:0. Urso. P. and cenpozian, N. Suppression of humoral and cell mediated immune 
 response 
ater _ utero exposure to benzo(a)pyrene. Fed. Proc. 39:775, 1980 (Abs).
11. Urso, P. and Gengzozian, N. Depressed iLunity and increased tumor incidence in
 
Progeny cf pregnant mice exposed to benzo(a)pyrene. Fourth International Congress of
 
Iunology, Paris, France. July 1980 (Abs).

12. Urso, P. and Genzozian, N. T cell deficiency in mouse allogeneic radiation chimeras. 
T Inmunol. 11:712-719, 1973. 
13. Urso, P. and Gengozian. N. Variation in T and B cell deficiency in different mouse
 
allogeneic radiation chimeras. 
 J. Immunol. 113:1770-1779, 1974. 
14. Genozian, N. and Urso, P. Status of T- and B-cell cooperation in radiation
 
chimeras: Evidence for a suppressor effect. Transplant. Proc. 8:631-635, 1"976.
 
15. Urso, P.and Gengozian, N. Nonspecific suppressor elements in murine allogeneic
 
radiation chimeras. Cell. Immunol. 47:19-31, 1979.
 
16. Urso, P. and Makinodan, T. The roles of cellular division and maturation in the
 
formation of precipitating antibody. J. Immunol. 90:897-907, 1963.
 
17. Makinodan. T., CaDalbo, E. E., Urso, P., Celada, F.. Perkins, E. H., and Albright 
J. F. Studies on i-une reactions in in vivo cultures. In: Proceedings of the 
International Symposium on Tissue Transplantation, University of Chile, Santiago, Chile,
 
pp. 73-86, 1961
 
18. Urso. P. and Gen_!ozian, N. Immunofluorescent detection of proliferating human
 
antibody-forming cells. Nature 203:1391-1392, 1964.
 
19. Urso, P. and Genozian, N. Immune competence of splenic lymphocytes following

graft-vs-host disease in mouse allogeneic radiation 
 chimeras. J. Immunol. 118:657­
661, 1977.
 
20. Ursc, P. and Conzdon. C. C. The effect of 
the amount of isologous bone marrow
 
-njected in the recovery of hematopoietic organs, survival and body weight after lethal
 
irradiation injury in mice. Blood 13:251-260, 1957.
 
21. Ursa, P., Congdon. C. C., Doherty. P. G. and Shapira, R. Effect of chemical 
protection and bone marrow treatment on radiation injury in mice. Blood 13:665-676, 1958. 
22. Urs.P... 	 W., Jr. and Congdon, C. C. Survival of irradiated mice
-f'er treatment with repopulated bone marrow. Transplant. Bull. 5:60-63, 1958. 
23. Ursa. ?. and Genaozian. N. Host-graft agglutinin activity by spleen cells cf hetero­
logous radiation chimeras cultivated in diffusion chambers. Transplant. 3:762-764,1965.
24. Conodon, C. C., McKLnlev. T. W., Jr.. Sutton. H. and Urso. P. The effect of 
transfusions of blood showing extreme leukocytosis on survival of X-irradiated mice. 
Radiat. Res. L:424-434, 1956.
 
25. Grillo, R. S. and Urso, P. An autoradiographic evaluation of the cell reproduction
cycle in the Newt, Trituris viridescens. Oncology 22:208-217, 1968. 



E. 	BUDGET FOR PROJLCT.
 

1. 	Total funding: $74971.00 

2. 	Finanacial contributions, cost-sharing arrangements: 
 In considering all 
the experiments listed in the NIH/ RS grant, it is estimated that about 
$1500.00 would be applicable for part of the research described in this 
proposal, name!y; experiment i, page 4. 

3. Detailed budget. 
a. Personnel. 

Name title 
% of 
time 

rate of 
pay 

fringe 
benefits 

total 
amount 

Paul Urso Principal Investigator 25 $ 8000 $ 1520 $9520 
Ray A. Johnson, B.S. Research Assistant 50 $ 8000 $ 1520 $9520 
To Be Named Laboratory Technician 50 S 5600 8 1064 $6664 

Totals $21600 $ 4104 $25704 

b. Travel.(for PI) $ 1000 

c. 	Consultants. 
 0
 

d. 	Equipment and supplies. 
i. 	Equipment
 

a) microdissection apparatus 
 $ 3800 
b) Freezer (-800C) $ 5500 

ii. 	 Supplies.
 
a) animals (mice and rabbiS) 
 $10000
 
b) radioactive compounds ( Cr, 3H-T), waste disposal $ 3500 
c) reagents (monoclonal antibodies, tissue culture $ 3500
 

medium, etc)
 
d) miscellaneous (glassware, plastioware, microtiter 
 $ 4000
 

plates, automatic pipets, etc)
 

Totals 
 $31300
 

e. 
Indirect costs (69.9% of wages and benefits). 	 $17967
 

f. 	Other.
 
i. 	Justification of budget.
 

a) Mr. Ray A. Johnson, Research Assistant.
 
Mr. Johnson is an efficient, conscientious and intelligent assistant
 

who is very much aware of the conceptual nature of the project. In addition,
 
other duties (see Laboratory Technician justification) would make it very difficult
 
to carry out the necessary experimentations so vital to the project. Most of the
 
assays (e.g, 5 1Cr release from tumor cells) 
take 	more than one day to carry out.
 
Consequently, it 
is important that Mr. Johnson has sufficient time to assist the
 
PI in the experiments described and to be relieved of 
other duties (see below;
 
duties of 
Lab 	Tech) that would hamper the progress of this research.
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b) Lab. Technician.
 
This individual will bt IUJ)UiioleDi ior several duties which are now
 

being carried out by Mr. Johnson and the PI. These include 
accurate recording of
stock animals, mating and weaning procedures, washing glassware, sterilization of
 
necessary supplies and reagents, ordering of 
supplies and maintaining accurate
 
records of experimental animals on hand (e.g., weaned progeny after treatment of

the pregnant mother). A part time lab technician will allow Mr. Johnson and the
 
PI to concentrate more on the experimental designs, methodolog\ and conceptual
 
aspects of the project.
 

c) Equipment.
 
The micrdissection apparatus is 
needed for making determinations on
 

developing lymphoid tissue at 
less than 15 days of gestation. At 15 days, the
 
spleen is difficult to remove from the fetus, including other lymphoid tissue,

i.e., the thymus, prior to 15 days without the use of 
a microdissection apparatus.

Determinations will probably ha.e to be made on these tissue before the 15th day of
 
gestation.
 

The -800 C freezer is needed for; 
a) keeping in catalog order monoclonal
 
antibodies and rabbit and guinea pig complement for which there is 
a continuous
 
need, b) for slow freezing of tumor cells, c) for other reagents recommended to be 
kept at this temperature.
 

4. FACILITIES AVAILABLE AND EQUIPMENT.
 

A laboratory of approximately 360 sq ft is available plus office space close
 
to the laboratory for carrying out this project. The equipment available includes;
 
CO2 incubators (2), freezers and refrigerators (1 each) (2 freezers maintained at
 
-800 C are community property), refrigerated centrifuges (2), ultra and preparative

centrifuges (1 each), fluorescence microscopes (3, one 
in the PI's lab), gamma

counters (2), liquid scintillators (2), cell harvester (1), 
 glove box to confine
 
and prepare BP, liquid nitrogen tanks for storage of certain tumor 
cells,
 
immunoelectrophoresis apparatus (2, one 
in the PI's lab), fraction collectors
 
(at least 2) and spectrophotometers (at least 2) the last 
two items in other
 
investigators' labortotries to which the PI has access, autoclaves (2 large ones),

and 
finally a large animal facility (about 5600 sq ft)which is being expanded and 
is supervised by a qualified veternarian, Dr. E. Stephens, D.V.M. 


