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I. Research Objectives

During the past 1-1/2 years (7/l/84-12/31/86) several previously stated

objectives have been achieved, and some new objectives were established and

either have been or are in the process of being met. All experiments have

been designed to determine possible mechanisms of immunomodulation exerted

by 1,1-dimethyl-hydrazine (UDMH). Previously proposed specific aims which

have been accomplished or nearly accomplished include:

A. Evaluation of the in vitro effects of chemiluminescence in

activated macrophages.

B. Evaluation of the in vivo effects of UDMH on murine allogeneic

mixed lymphocyte response.

C. Evaluation of the in vitro effects of UDMH on interleukin 1 (ILl)

and interleukin 2 (IL2) production and activity.

* Additional experiments which have been completed or just initiated:

D. Determination of the in vivo effects of UDMH on Corynebacterium

parvum induced immunosuppression.

E. Evaluation of the effects of UDMH exposure on the immunosuppressive

-- properties of activated macrophages.

F. Evaluation of the effects of UDMH on hydrogen peroxide-induced

suppression of lymphoproliferation.

Proposed specific aims which have not been completed were:

G. Evaluation of the in vitro effects of UDMH on T-lymphocyte antigens

(Lyt 1 and Lyt 2, and Thy) and HLA antigen (Ia). These experiments

were deferred until the acquisition of the flow cytometer. They

should be completed within the next year.

*-.iH. Evaluation of the interaction of UDMH with soluble immune response
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suppressor (SIRS). These experiments have been deferred until a

SIRS-producing hybridoma can be created or obtained.

.eII. Status of Research:

". 'A. Summary of significant results during FY 1983-1984 (excerpted from

Progress Report for July 1, 1983 - June 30, 1984): Results of two sets

of experiments indicate that the macrophage was a target cell of UDMH-

induced immunomodulation. First, when UDMH was present in the medium

during the allogeneic mixed lymphocyte reaction (MLR), the response was

enhanced at lower concentrations. The enhancement was greater and

present at all concentrations when the stimulator cell population,

which was enriched for macrophages, was preincubated with UDMH for two

hours before being washed and added to the responding cell population

- for the MLR assays. On the other hand, when the responding cell

0 population, which was enriched for T cells, was preincubated with UDMH,

no enhancement was noted (see Table 1).

Secondly, it was determined that UDtH reduced prostaglandin E2

(PGE2 ) production by resident peritoneal macrophages (Figure 1). This

finding corroborated earlier experiments which showed that exposure to

UDMH resulted in decreased PGE2 production by adherent splenocytes (a

macrophage-enriched cell population), and suggested a possible

mechanism for UDKI-induced immunoenhancement. Since PGE2  is immuno-

suppressive, and is considered to play a significant role in normal

,* immunoregulation, reduction of PGE2 by UDW could interfere with this

irmmunoregulatory system and be manifest by immunoenhancement. Other

compounds which interfere with PGE2 synthesis, such as indomethacin,

* "& also cause immunoenhancement.
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Other experiments completed during 1983-1984 revealed that UDMH:

1) caused enhancement of the syngeneic mixed lymphocyte response;

2) did not affect lymphocyte receptor mobility ("capping"); 3) did

not affect lymphocyte cyclic nucleotide levels; and 4) had

equivocal effects on lymphocyte and macrophage membrane antigens

(experiments are to be repeated using the flow cytometer).

Following is a more detailed summary of work completed from

July 1, 1984 to Dec. 31, 1985 (termination of contract no. F49620-

83-C-0014).

B. Effects of UDMH on chemiluminescent response of activated

" macrophages.

1. Rationale:

Since many previous experiments have indicated that UDMH

suppresses some macrophage functions, these experiments were

designed to further characterize the effects of UDMH on macrophage

function. Chemiluminescence is a phenomenon which occurs when many

cell types are exposed to particular stimuli. When activated

macrophages are exposed to stimuli such as opsonized particles or

certain chemicals (e.g. phorbol esters), they undergo a

* ""respiratory burst" response which results in the release of highly

* reactive oxygen metabolites. "Chemiluminescence" refers to the

light released when this occurs, and it can be measured in a

scintillation counter or luminometer. One of the oxygen products

2 .- produced, hydrogen peroxide (H2 02 ), closely corrrelates with the
.1 *."

degree of chemiluminescence. Theoretically, the immunoenhancement

effects of UDMH could be explained by interference of H202

production, since H20 2 is immunosuppressive itself, and it is also
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necessary to activate soluble immune response suppressor or "SIRS",

a suppressive lymphokine.

2. Methods:

Balb/c female mice were injected intraperitoneally with 1.4 mg

killed Corynebacterium parvun (C. paryum), a macrophage activating

bacterium. Seven days after injection, the activated peritoneal

macrophages (APM) were harvested, washed and mixed with luminol (a

chemical which enhances the intensity of the light produced by the

cells), colorless culture medium with or without UDMH, and zymosan

particles which were opsonized by fresh horse serum. The vials

o" containing this mixture were placed in a liquid scintillation

counter (set in the "off-coincidence" mode with the front photmul-
. tiplier tube turned off), and counts per minute (cpm) were recorded

b Bevery five minutes for 45 minutes. The peak response in cpm and

time of peak response was recorded for each vial.

* 3. Results:

SUDWH caused suppression of the chemilumnescent response at

concentrations of 5-100 ug/ml. There was a concentration-dependent

suppression at 5, 10 and 25 ug/ml, then the cpm remained between

25% and 35% of control values for 25, 50, 75 and 100 ug/ml (see

Figure 1). Viability of the macrophages was not affected by the

DM UDMH.

' £-The time of the peak response was not significantly altered by

U '-. except at 75 and 100 ug/ml when the peak response occurred at

an earlier time (Table 2).

iN 4. Significance:

Interference of macrophage chemiluminescence lends support to

the premise that a major mechanism of UDMH-induced
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immunoenhancement is abrogation of (activated) macrophage function.

Future experiments have been proposed to determine if UDIMH

suppresses macrophage function by interference with H202

production.

B. In vivo effects of UDMH on murine allogeneic mixed lymphocyte

response (MLR).

Earlier experiments indicated that if UDMH was added to MLR

cultures, an enhancement of the response was seen under various

conditions. A second set of experiments was designed to determine if

similar effects were noted with in vivo UDMH exposure. All mice were

injected intraperitoneally (i.p.) daily for 7 days with PBS (for

control) or UDMH (5, 10, 25, 50, 75 or 100 mg/kg). Three types of

S.-experiments were done: Responder cells from UDMH-treated mice (C57BI/6)

were cultured with stimulator cells from untreated mice (Balb/c);

Responder cells from untreated mice were cultured with stimulator cells

from UDMH-treated mice; and both responder and stimulator cells from

UDMH-treated mice were cultured together. Responder cells were

enriched for T-cells by passage through a nylon wool column; stimulator

* ) cells were enriched for B-cells and macrophages by centrifugation

through a bovine serum albumin gradient. The cultures were incubated

for 4 days; tritiated thymidine was added during the last 18 hours of

culture. The cells were then harveted using a multiple automated

sample harvester, and the proliferative response was expressed in

counts per minute.

The results of one experiment are shown in Table 3. All combina-

tions of cells at nearly all doses of UDMH resulted in enhanced MLR

responses. Two other experiments showed similar results, although the

dose-response patterns were slightly different.
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These results would suggest that both T-lymphocytes (responder cell

population), and B-lymphocytes and macrophages (stimulator population)

may be affected in animals exposed to UDMH, with a resultant

. enhancement in the immune response. In contrast, in the in vitro

experiments the MLR was not enhanced when responder cells (T-lympho-

cytes) were pre-incubated with UDMH, but only when stimulator cells or

both populations were exposed to UDMH. This discrepancy is most likely

related to the method of UDNH exposure (in vitro versus in vivo).

C. Effects of UDMH on ILl production and activity.

1. Rationale: The macrophage-derived protein, interleukin 1 (IL-

- 1), appears to play a critical role in immunological responses. In

vitro IL-I has been found responsible for regulating T-cell

proliferation by inducing interleukin 2 (IL-2) production by T-

lymphocytes, and enhancing B-cell differentiation and antibody

secretion. Fever induction, stimulation of acute-phase protein

- synthesis and induction of neutrophilia are some in vivo properties

of IL-I. Agents altering the ability of macrophages to synthesize

"- and secrete IL-I would undoubtedly modulate the immune system due

to multiple IL-I functions. Since many of our previous experiments

indicate that the macrophage is a target cell for UDMH-induced

imunomodulation, the effects of UDMH on IL-I production and

activity are currently being evaluated.

- ~ 2. Methods: The cell source of ILl was an adherent macrophage

cell line, P388D1. Cells were grown to confluency, then cultured

with phorbol myristate acetate (PMA) for 5 hours, then washed and

further cultured in the presence of fresh medium for 24 hours. The

supernatant was harvested and assayed for ILl activity using

thymocytes from C3H/HeJ mice. The thymocytes were cultured with
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phytohemagglutinin (pha) and Ill supernatant for 72 hours, and then

evaluated for proliferative activity by measurement of tritiated

- 1 thymidine uptake.

3. Results:

a. Effects of UDMH on Il-1 production: UDMH was added to P388

cultures either during (t = 0-5 hrs) or following (t = 5-29 hrs)

incubation with PMA. When added at t : 0-5 hrs, UDiH did not have

any consistent significant effect on IL-I production (Table 3);

however, when added at t 5-29 hrs, UDMH augmented IL-1 production

at 25, 50 and 100 ug/ml (Table 4).

* - b. Effects of UJMH on IL-1 activity: UDMH was added to the

C3H/HeJ thymocytes at the beginning of the incubation time,

S "simultaneously with pha and the IL-i-containing supernatant from

* normal P38 8 Di cells. Results from preliminary experiments show a

significant dose-related suppression of the proliferative response

of the thymocytes in the presence of UDi (Table 5). This

suppression was not due to UDMH-induced cytotoxicity (Table 5).

4. Significance: See section D4.

D. Effects of UDMH on IL-2 production and activity.

1. Rationale: Interleukin 2 (IL-2), previously referred to as T-

- cell replacing factor, is a lymphokine produced by the Lyt. i + ,

2 -, 3- T-cell (helper T-cell) population following antigen or

mitogen stimulation. In vitro, IL-2 has been shown to increase

antibody synthesis, promote cytotoxic T-cell proliferation and

allow the maintenance of long-term T-cell culture lines. In vivo

iadministration of IL-2 in mice produced accelerated allograft

rejection and regression of established tumors. Based on its
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immunoenhancing properties, IL-2 is now being examined as a

possible immunotherapeutic agent.

Although the macrophage appears to be the primary target cell

of UDMH-associated immunomodulation, hence IL-I would be more

likely altered, it is still important to evaluate the effects of

UDMH on T-cell IL-2 production and activity, since there may be

multiple mechanisms of action of UDMH, and the assays for IL-2

production and activity are currently in use in our laboratory for

other projects.

2. Methods: Two sources of IL-2 were used. One was splenocytes

Ifrom normal mice, which were cultured with 1.6 ug/ml concanavalin A

* .- (to stimulate IL-2 production) for 24 hours; the supernatant was

.- then harvested for IL-2 activity (see below). The second source of

* IL-2 was a murine helper T-cell line, EL-4, cultured in the

presence of phorbol myristate acetate; the supernatant was

harvested after 24 hours and assayed for IL-2 activity. IL-2

activity was assayed using a murine T-cell line CTLL-20, which is

dependent on IL-2 for proliferation following stimulation by

phytohemagglutinin (pha). The culture medium contained pha and 5%

IL-2-containing supernatant (test as well as a standard control).

After 24 hrs of incubation, CTLL-20 proliferation was evaluated by

p1 -. measurement of tritiated thymidine incorporation.

*e 3. Results:

a. Effects of UDMH on IL-2 production: For these experiments,

UDMH was added to either splenocytes or EL.-4 cells simultaneously

with the stimulating substance (con A or PMA, respectively. After

24 hours of incubation, the supernatants were harvested and assayed

_ for IL-2 activity on normal CTLL-20 cells. Preliminary results
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indicate that UDMH does not affect IL-2 production by spleen cells

(Table 6), although further experiments are necessary to confirm

this observation. Experiments using EL-4 as the IL-2 source have

been completed, but the raw data has not as yet been processed so

the results are unavailable.

b. Effects of UDMH on IL-2 activity: For these experiments, CTLL-

20 cells were incubated with a standardized source of IL-2, pha,

and UDMH, and then evaluated for proliferation after 24 hours.

Results of a preliminary experiment indicate that UDMH may enhance

IL-2 activity at lower concentrations (5-25 ug/ml), but suppress it

at higher concentrations (35-50 ug/ml) (Table 7). The decrease in

IL-2 activity at. higher concentrations was not due to inactivation

of the IL-2 molecule by the UDMH molecule in that preincubation of

IL-2-containing medium with UDMH for 24 hours did not alter the IL-

2 activity (Table 8).

4. Significance, IL-I and IL-2 experiments:

a iAt this stage it is unrealistic to extrapolate results from

these preliminary experiments, using uniform cell lines, to the

whole animal. However, two effects of UDMH which have so far been

noted, i.e. enhancement of IL-I production and enhancement of IL-2

activity, are compatible with augmentation of the immune response

which is induced by ME. Of particular interest is the

* enhancement of IL-2 activity at low concentrations of UDMH, because

immunoenhancement was most notable at low UDMH exposure levels

(both in vitro and in vivo) in many of the earlier experiments. If

* " "the present observation holds true, further experiments are planned

to determine the effects of UDMH on IL-2 receptor expression, and

on cell proliferation which is not dependent on IL-2.
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The inhibitory effect of UDMH on IL-2 activity at somewhat

higher concentrations would not be compatible with overall

immunoenhancement. However, results of certain other experiments

- in which UDMH was present during rapid lymphocyte proliferation

(e.g. lymphocyte blast transformation, mixed lymphocyte responses),

as is the case with the CTLL-20 cells, indicate that UDMH does

suppress the lymphoproliferation response at similar concentrations

(>25 ug/ml). This suppression has not been related to overt

cytotoxicity.

The other effect of UDMH which conflicts with its immunoen-

hancement properties is inhibition of IL-I activity. At present,

the significance of this observation is unknown.

- E. Effects of UDMH treatment on Corynebacterium parvum induced
suppression.

1. Rationale: It has been reported that administration of

- [Corynebacterium parvum (C. parvum) to mice results in suppression

- •°" of various immune functions (Scott, Cell Immunol 5:459, 1972a) and

- "that this immunosuppression is due mainly to macrophage activation

(Scott, Cell Immunol 5:469, 1972b). Since UDMH interferes with

other activated macrophage properties (e.g. chemiluminescence), it

. "was of interest to determine if UDMH had any effect on C. parvum-

induced immunosuppression.

2. Methods. Female Balb/c mice were injected i.p. with 1.4 mg

C. parvum. On the same day, and daily for 6 days thereafter, they

were also injected i.p. with either phosphate buffered saline (for

control) or 25, 50 or 100 mg/kg UDMH. The mice were sacrificed on

the day after their last injection and their spleen cells were

Page 11
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• - assayed for lymphocyte blast transformation (LBT) response to

concanavalin A (con A) and for IL-2 production. A group of mice

S..without any treatment served as a normal control. The LBT response

was determined by measurement of tritiated thymidine uptake by

splenocytes after 24 and 48 hours; IL-2 production was determined

by the CTLL-20 proliferation assay (as described above).

3. Results:

a. Effects of UDMH treatment on the LBT response of C. parvum-

injected mice.

The combined UDMH-C. parvum treatment resulted in partial

reversal of the suppressed LBT response to con A compared to C.

parvu treatment alone. After 24 hours, the LBT response was

*'" restored to control (untreated mouse) levels in all UDMH treatment

groups; after 48 hours, the LBT response of all UDMH treatment

groups was significantly greater than that of C. parum-treated

mice, but significantly less than that of untreated mice (Table 9).

b. Effect of UDMH treatment on the production of IL-2 by C.

parvnum-injected mice.

The con A-induced IL-2 activity of splenocytes from U:MH-C.

* p2vum-treated mice was significantly greater than that of

splenocytes from mice treated with C. parvum alone after 48 hours

of stimulation by con A, but substantially less than that of normal

mouse splenocytes (Table 10). The IL-2 production from splenocytes

incubated with con A for 24 hours was not significantly different

between UDMH-C. parvum-treated mice and mice treated with C. parvum

Si alone; both were significantly lower than normal mouse splenocyte

IL-2 production (Table 9).
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4. Significance:

These results lend further credence to the conclusion drawn

from previous experiments that the macrophage is a major target

cell of UDMH. When considered with thW effects of UDMH on

chemiluminescence, they would imply that the activated macrophage

."'.may be the most sensitive to tDtH, and since activated macrophages

suppress many lymphocyte functions, this conclusion is compatible

with the immunoenhancement effects of UDMH.

-. F. Evaluation of the effects of UDMH on the immunosuppressive

*' properties of activated macrophages and hydrogen peroxide (note: these

experiments have just been started, so no results are available).

1. Rationale:

-. - To determine if UDMH is truly influencing the activated

macrophage in C. parvum treated mice, in vitro experiments are

planned in which macrophages from C. pa u-treated mice will be

exposed to UDMH, then assayed for their suppressive effect when

added to LBT cultures. These experiments should further delineate

if a major target cell of UDMH immunomodulation is the activated

macrophage, as previous experiments suggest.

6O1 One mechanism of suppression of the LBT by activated

macrophages is purported to be cell membrane lipid peroxidation

induced by hydrogen peroxide (which is produced by activated

macrophages during the respiratory burst) (Zoschke and Messner,

Clin Res 30:544A, 1982). To determine if inactivation of hydrogen

peroxide is a mechanism by which UDMH reverses the suppressive

effects of C. parvum-activated macrophages, UDMH and suppressive

but not cytotoxic amounts of hydrogen peroxide will be added to

- "-normal splenocytes in the LBT assay.
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2. Methods:

a. In vitro effects of UDMH on C. parvum-activated macrophage

suppression of LBT: activated peritoneal macrophages will be

harvested from C. rvum-treated mice 10-14 days following C.

parvum administration; they will be preincubated with PBS (control)

or UDMH, then added in varying numbers to normal or T-cell-enriched

(by passage through a nylon wool column) splenocytes from normal

mice. An LBT assay with con A will be performed as previously

described. UDMH or PBS will also be added to the combined cell

populations during the LBT assay.

.. ' b. Effects of UDMH on hydrogen peroxide-induced suppression of

LBT: Hydrogen peroxide and UDMH or PBS will be added to splenocytes

from normal mice in the LBT assay. Also, splenocytes will be

' preincubated with UDMH, then washed and assayed for LBT in the

-. presence of hydrogen peroxide.
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Table 1. In vitro Effects of UDMH on the Allogeneic Mixed Lymphocyte Reaction

* Concentration UDMH present UtiH pretreatment UDIH pretreatment
-UDiH (ug/ml) throughout MLR of responders of stimulators

0 (control) 35,951 + 14,725 34,805 + 6,904 36,177 + 15,327

5 43,400 + 11, 366a 34,671 + 5,680 37,093 + 13,367

10 40,636 + 12, 701a 36,485 + 5,814 37,747 + 16,778

25 33,923 + 11,067 33,986 + 6,663 39,669 + 14,947 a

50 20,934 + 7 ,47 ,)b 34,529 + 6,858 43,012 + 17 ,501
a

75 13,939 + F 4)2b  34,576 + 4,072 43,529 + 22,16 9
a

100 NDc ND 41,152 + 6,398a

aSignificantly greater V.n control according to Dunnett's Multiple Comparison

when .05.

bSignificantly less th ,n control according to Dunnett's Multiple Comparison when

.05.

CND not done.
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Table 2. Effects of UDMH Treatment on Time of Peak
Chemiluminescence of PEC.

Time of peak response
Concentration of (minutes)

. UDMH (Wg/ml) (mean + standard deviation)

.. 0 (control) 17.1 + 5.8

1 14.4 + 3.9

-g 5 14.4 + 3.9

10 14.4 + 4.2

25 15.0 + 3.2

r 50 14.3 + 3.5

100 11.9 + 3 7 a

200 10.7 + 1.9 b

a p 0.030 (Student "t" test; n :6-0)

b p < 0.010

.Pa ,'1
m. . .° 5.



Table 3. Effects of tJEIVH Treatment on Murine Allogeneic Lymphocyte

Response.a

I Type of Treatment

DoeUDHTreated Rb Treated Sb Treated R & S b
(mg/kg)

0 (control) 214,100 24,100 214,100

5 56,320c 38,2140c 51,160

10 7 4,8 7 5c 28,730c 58,6150

25 42,720c 43,025c 42,105c

50 53,660c 42,5750 40,51450

75 23,080 47,2300 35,1400c

100 ND 59,585C ND

aC57/B16 mice provided responder cells; Balb/c mice provided stimula-
tor cells. Response is expressed in counts per minute (see "Methods"
in text).

bR =responder mice; S stimulator mice.

cSignificantly different from control at 5% level (Dunnett's Multiple
Comparison test).
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Table 4: Effects of UDMH on Interleukin 1 Productiona

FUDMH Time UDMH present in P388D1 cultures
(ug/ml) t =0-5 hrs t =5-29 hrs

0 28,019 + 6,67 (s.e.m.) 36,537 + 8,634

. 10 22,963 + 5,33b 39,627 + 1,373

20 21,381 + 5,260 35,656 + 7,258

25 28,072 + 5,690 57,892 + 11,545

50 21,680 + 3,204 52,960 + 6,873
-

100 29,096 + 5,783 54,216 + 7,970

aEvaluated by measurement (counts per minute) of tritiated
-° thymidine uptake by C3H/HeJ thymocytes in the presence of

P38 8D1 supernatant and phytohemagglutinin (see section C2).

.

.
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Table 5. Effects of UDMH on IL-I Activitya

*_ i[UDMH I Proliferation of C3H/HeJ Viability of
(ug/ml) Thymocytes (counts/minute) C3H/HeJ Thymocytes

0 172,306 + 3,283 89%

- 10 117,009 + 5,108 91%

20 91,020 + 7,822 93%

25 70,089 + 5,162 87%

50 32,168 + 4,833 86%

100 284 + 54 82%

aUlDMH was added to C3H/HeJ thymocytes with a standard source
of IL-1 and Pha. Tritiated thymidine uptake and viability
of thymocytes was determined after 72 hours of culture.

.a.
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Table 6. Effect of UDMH on IL-2 Production by Murine Splenocytes.

Splenocyte Treatmenta cpmb of CTLL-20 cells % Control

Con A (Control) 38,482

Con A + 50 Pg/ml UD H 41,225  105%

Con A + 100 ,ug/ml UDMH 31,388 82%

aSplenocytes were incubated for 24 hours, then the supernatant was

harvested and assayed for IL-2 activity on CTLL-20 cells.

bcpm counts per minute.

Pe

U

&I

Pu1
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Urn Table 7. Effects of tJDtVH on IL-2 Activitya

Concentration Percent of
UDMHI- (ug/mi) Control Responseb

0 (control (100%)

5 110.6%

10 136.6%

15 120.3%

20 108.0%

25 140.7%

30 9l4.8%

35 64.7%

140 79.1%

45 ~45.6%

50 28.9%

aDetermined by measurement of the proliferative response of
U! CT11-20 cells in the presence of a standardized common

source of IL.-2, with or without UDMH.

bExpressed as

counts per minute of UEM-treated C1'LL-20 cells
X 100

counts per minute of untreated CITLL-20 cells
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m Table 8. Effects of ULMH on the IL-2 Moleculea

- .Incubation Concentration IL-2
temperature UDMH (uig/mi) Activity

230C 0 146,909 +2,350b

230C 100 145,262 + 4,352

370C 0 1144,755 + 4,169

370C 100 148,519 +8,751

aMedium containing known IL-2 activity was incubated for 2~4
* -hours with or without 100 .ug/ml. UDMH at the indicated
* temperatures, then assayed for ZL-2 activity using CTLL-20

cells.

bExpressed as counts per minute + standard deviation.
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Table 9. Effects of UDMH Treatment on Con A-Induced Lymphocyte Blast
Transformation Response of Splenocytes from Corynebacterium
Parvum-Treated Micea

- Counts per minute

Treatment 24 hours 48 hours

- Control (no treatment 17,193 + 2,050 (s.e.m.)b 93,165 + 6,400

C. parvum 1,931 + 640 c  2,735 + 500c

C. parvum + 25 mg/kg UDMH 13,621 + 1,250d 15,202 + 8,650e

C. parvum + 50 mg/kg UDMH 13,028 + 2 ,050d 14,749 + 5,100 e

C. parvum + 100 mg/kg UDMH 13,629 + 1,85 0d 18,933 + 5 ,500e

aSplenocytes were cultured with con A and evaluated for Tdr uptake after 24

and 48 hours.

bs.e.m. standard error of the mean.

CSignificantly less than control at p < .001.

L[ dSignificantly greater than C. parvum alone at p<.0.001; not significantly

*[. -different from control.

".". eSignificantly greater than C. parvum alone at p<0.001; significantly less
than control at p< 0.001.
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Table 10. Effects of UDMH Treatment on Interleukin 2 Production by* S Splenocytes from Corynebacterium Parvum-Treated Micea

Counts per minute

Treatment 214 hours 48 hours

Control (no treatment) 59,714 + 600 (s.e.m.)b 57,1410 + 750

C. paryum 9,065 + 1,000c 7,423 + 1,1500

Cparvu + 25 mg/kg UDtvH 12,3146 + 1,1400C 20,105 + 300~

C. paryun + 50 mg/kg UDMH 22,9145 + 7,100 13,563 + 1,550c,d

C. parvum + 100 mg/kg UDtM1 16,682 + 2,600 0 12,297 + 950cqd

alnterleukin 2 activity determined by proliferative response of CTLL-20 cells
when exposed to supernatants of splenocytes incubated with concanavalin A for
either 214 or 48 hours.

bs.em standard error of the mean.

CSignificantly less than control at p<'0.002.

F. dSignificantly greater than C. parvum alone at p < 0.014.
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Figure 1. Effects of UDMH on PGE2 synthesis by adherent resident peritoneal

cells. Cells were culture in the presence of UDMH and 0.1 ug/ml

lipopolysaccharide for 24  hours. Control response 100%.

S-Vertical bars represent standard error of the mean (n 17-19).

ap r 0.025 (paired "t" test)

" bp < 0.001 (paired "t" test)
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* Figure 2. Effects of UDtMH on the cheniluminescent response of peritoneal

mancrophages activated in vitro by .C. par Asterisk indicates

responses which were significantly less than control response

*(100%) at p < .001 (paired 'It" test). Vertical bars represent

standard error of the mean (n 6-9).
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