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Annual Scientific Report

1. Research Objectives

Fiscal: year 1983-84 was quite productive for this project, as several areas

of investigation into the mechanismt of action of 1, 1-dinuthy~hydrazine (Urt4H)

culinaedinto manuscript form (copy sent to Dr. Lind), another set of experi-

Ments confirmed a previously dubious observation (manuscript in preparation),

and a third are of investigation was started which already show~s pranising

results. Our specific aims as listed in the continuation proposal for Fy

1983-84 were:

A~. Determine in vitro effects of uDE on distribution and nunbers of inuun

cell subsets (Lyt 1 or helper T-cells, and Lyt 2, 3 or suppressor T-cells). -0

B. Determine the in vitro effects of tDEH on lymphocyte capping activity.

C. Determine the in vitro effects of UaDff on prostaglandin synthesis by

peritoneal macropbages.

D. Determine the in vitro effects of UDM4 on cyclic nucleotide levels (cAM~

and cGMP) in peritoneal mcohgs

E. Determine the in vitro effects of UIC4 on Ia antigen expression.

F. Detenmine the in vitro effects of tD4H on interleukin 1 (lymrphocyte

activating factor) synthesis by IToocytes and interleukin 2 (T-cell growith

factor) by lyuphocytes.

Other ais which were conceived and completed or termiated during this time

period inc-lue:

G. Determine the in vitro effects of UrTM on the syngeneic mixed lyqr*Kocyte

reaction.

H. Determine the in vitro and in vivo ef fects of tfl4 on the allogeneic ---

mixed lymphocyte reaction, using enriched T-oell populations for responders

and enriched B-cell populations for stimulators.

2i .



i S

r~.-

n. Status of Researchi

A. Determination of in vitro effects of UM on distribution and nuabers of

imrune cell subsets (Lyt 1 or helper T-cells, and Lyt 2 or suppressor/cyto-
" ~toxic T-*oells. " i-.-_

These expeiments were done to determine if UDTMH alters the numbers of S

7 splenocytes expressing helper cell (Lyt 1.2) or suppressor/cytotoxic cell (Lyt

2.2) antigens. The experiments were initially done using fluorescein-conjugated

reagents, and viewing by ultraviolet microscopy; the background, methodology,

and results have been previously reported (see Final Report, July 1, 1982 -June

30, 1983). Beca, of the subjective nature of the methods and somewhat equiv-

ocal results, e proeed to repeat the experients using a samewhat more S

quantitative method' (enzym-linked immunosorbent assay). However, we were

recently awarded an instrzentation grant fram the Department of Defense for a

cytofluorograph. This instrument allows extreaely accurate analysis and evalu-

ation of any celi surface antigen, so all membrane marker experiments have been

delayed until the cytofluorograph is installed (probably early 1985). The

results of the initial experiments are reproduced in Table 1. A-

B. Determination of in vitro effects of UEM on lyrphocyte capping ability.

These experiments were also completed and reported in last year' s final

report. The following is excerpted from that report. .

1. Background and methodology

"Capping" of mitogen or antigen by lyaphocytes is a prerequisite to

blast transformation and proliferation. The mitogen or antigen attaches to

lyaphocyte membrane receptors which then migrate to one location on the

mawbane before being internalized and processed. This can be visualized by

using FIl=-conjugated mitogen or antigen and visualizing the cells after a . l

Z' brief i=;btic period.

3
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In these experiments, normal splenic lymphytes were incubated with

UOM at 0 (comtrol), 5, 10, 25, 50, 75, 100 or 200 pg/ml for 45 min., 2, 4,

24 or 48 hrs. FiMC-con-jugated concanavalin A was used for the last 45

minutes of the incubation period. They were then viewed thrcugh an ultra-

violet microsccpe to determine the percentage of capped cells.

2. Results

UMIH did not affect the percent capping except after a 24hr incubaticn

with 25-200 pg/ml, which resulted in decreased capping percentages (Table

2).

3. Discussion

The significance of the decreased capping percentage after 24 hr .

7 exposure to tL' is questionable since a) both shorter and longer incubation

periods did not affect capping; and b) alterations in the in vitro urue

function assays noted previously occurred after only 2 hrs incubation with

Urt4. In addition, one would expect, if anything, a suppressed im=ne

response with decreased capping, not an enhanced response such as we

observed, and the decrease woxld have to occur much earlier than 24 hrs

since it is one of the initial events in the immune response. Thus, we

* concluded that UDI does not exert its inunoenhancmnt effects by altering

capping or receptor mbility. -

C. Deterination of the in vitro effects of UD4 on prostaglandun synthesis by

peritoneal macrophages.

1. Background and methodology

One mechanism of regulation of immune responses has been shown to be by

certain prostaglandins, particularly of the E series (PGE 1, PG). PG72
alters the cyclic adenyl mxphosphate:cyclic guanidyl moncphosphate ratio

in many cell types including lymphocytes which results in decreased lynmx)-

cyte activation and proliferation. PGI 2 (also called prostacyclin) is also

4
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thought to inhibit the imrure response. It has an extrmely short half-

life, so it is measured by its more stable but inactive metabolite, 6-keto-

PGF1e. The source of PGs ammg immunocytes is probably exclusively newly

activated macrophages. In our experiments nimrine resident peritoneal cells

(RPC) were activated by 100 ng lipopolysaccharide and incubated in the

presence of varying concentrations of UDMH for 24 or 48 hrs. The super-

natant was then assayed for PGE2 and 6-keto PGFIG using a standard radio-

ixmmoassay technique.

2. Results

There was .a marked concentration related decrease in both P(E and

6-keto PGFla levels after 24 hrs which was unrelated to decreased viability

(Table 3). (Viability after 48 hrs, or above 100 ug/mI UDMH at 24 hrs, was

significantly decreased.) Results are expressed as percent of control

(untreated) cell PG production. S

3. Discussion

The decrease in PGE2 and PGI 2 production by peritoneal cells (mostly

macrcphages) could at least partly explain the imnunoenhancerient effects of

tD4. Since PGE and PGI 2 suppress many imame functions, a decrease in

their levels would allow for augmentation of the imme response. These

results correlate well with our earlier reported findings that adherent .

splmytes; (composed largely of macrophages) also produce decreased levels

of PGE2 in the presence of UrH.

D. Dete atior of the in vitro effects of UD41 on cyclic nucleotide levels in

peritoneal inacrophages and splenocytes.

1. Background and methodology

Many agents which influence inmunocyte function do so by altering intra-

cellular cyclic nucleotide levels (cyclid adenosine mucophosphate or cAYM,

and cyclic guanosine uuic phosphate, or cGP) . For instance, PGE 2 is thought -

5
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to inhibit miitogen-induced lyzrphocyte proliferation by inducing an increase

in cellular cAMP. Conversely, mitogen-induced lyhocyte proliferation is

associated with an increase in cellular cGQP.

Cyclic nucleotide levels were determined using a radioimunoassay

technique, identical in principle to the one used for PG determination. The 0

samiple is in the form of precipitated cellular protein. The initial series

of experiments were done on splenocytes. The cells were incubated with 0,

5, 10, 25, 50, 75 or 100 pg/ml LUI for 2 hrs, washed, then incubated with

medium, lipopolysaccharide, or concanavalin A. After 10 minutes, 1 hr, 4

hrs or 24 hrs, the reaction was stopped by protein precipitation (using

trichloracetic acid), and the sample was assayed for cAMP and cGMP levels.

Since the results of these experiments were negative (see below), further

experiments with peritoneal macrophages were not carried out.

2. Results

UEMI had no consistent or significant effect on either cAMP or c(Ge

levels after any of the tire periods (Tables 4 and 5). Because of the

expense and large nunters of cells needed to run these assays, and because ..

no effects of tMtH on splenocytes were noted, further experiments with

peritoneal macrophages were not carried out.

3. Discussion 0

These results would indicate that U4DH does not exert its imnunoenhance-

aent effect by altering cyclic nucleotide levels or cAMP:cGMP ratio in

lymphocytes.

E. Determination of the in vitro effects on Ia antigen expression.

These e ts were first done using fluorescent reagents and ultraviolet

microscopy, as already described for Lyt subset markers (IIA), and the results

baye already been reported.

6
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Further experiments have been delayed until installation of the cytofluoro-

graph, for the same reasons as stated in IIA. The results from the initial

experiments are reproduced in Table 6.

F. Determination of the in vitro effects of TUMMH on interleukin 1 and inter-

leukin 2 synthesis and activity. -
S

1. Background and methodology

Interleukin 1 (IL-i) (also called lymphocyte activating factor) is

produced by activated macrophages (which occurs upon exposure to mitogens).

IL-i in turn induces interleukin 2 (IL-2) (also called T-cell growth factor)

production by T-lynphocytes, which spurs blastogenesis by mitogen-primed
lymphocytes. Interleukin 1 production and activity can be assayed by stim-

lating ccnocytes with lipopolysaccharide, then harvesting the supernatant

(containing IL-I) and adding it to thymocyte cultures. Thymocyte prolifer-

ation is determined by measuring tritiated thymidine uptake in D. Inter- _

leukin 2 production and activity can be assayed by incubating purified

T-cells with L-I (activated monocyte supernatant) and concanavalin A (con - -.

A), then harvesting this supernatant and adding it to cultures of con

A-primed T-cells and measuring tritiated thymidine uptake.

It has been difficult to study the effects of compounds on interleukin

production and activity, because it is not easy to isolate pure lymphocyte S

or pure macrophage populations fran spleens or lymph nodes. IL-2 prepara-

tions are .usually contaminated by IL-i, and vice-versa. The study of

interleukins has been facilitated by the recent development of monoclonal a. •

cell lines which either produce pure IL-i or IL-2 or are dependent on IL-1

or IL-2 for growth and survival. We have recently acquired some of these

cell lines, and have just begun evaluating the effects of UCM on their S

growth. The cell lines available are:

7
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1) EL-4 thymcma cells, which produce high levels of IL-2 upon

stimulation with phorbol-12-myristate-13-acetate (PMA).

2) CrLL-20, a lymphocyte cell line which is dependent upon IL-2 for

proliferation. This cell line is used to mnmitor IL-2 production by

other cell types (eg, EL-4 thymcma cells).

3) P388D1 , a macrophage cell line tich secretes IL-I.

4) LBM-33-IA5, a T-cell lyzrphana cell line which secretes IL-2 only in

the presence of IL-I (used to monitor IL-I production).

Our intention is to culture the IL-I and IL-2 producer cell lines with

various dilutions of Ur*, then wash them, culture them further and evaluate

the supernatants for interleukin activity. Conversely, we also intend to

evaluate the effects of UDMH on the growth of the interleukin-dependsnt cell

lines in the presence of interleukins.

Preliminary experiments have been done to determine the effects of UDMa

on EL-4 thymama cell proliferation and viability. The growth rate and

viability of the EL-4 thymao cells when cultured with media containing 0

(control), 5, 10, 25, 50 and 75 pg/ml UDMH was monitored by remving I ml of .

cell suspension from each culture at 24 hr intervals for 96 hrs and deter-

mining the number of live cells present using the trypan blue dye exclusion

test. UDM caused a dose-related suppression of EL-4 thymcma cell prolifer- S

* ation when present in the cultures for 96 hrs. Significant suppression was

dbserved at 48, 72 and 96 hrs when tUM concentrations were 50 and 75 pg/ml.

Concentrations of 25 and 10 pg/ml caused significant suppression at 48 and

72 hrs, respectively (Table 7).

Viability of the cells was not affected by the presence of the UMai-
after 24 hrs of incubation. Concentrations of 50 and 75 pg UDMH/ml produced

a significant decrease in viability beginning at 48 hrs and continuing for

the duration of the incubation period (Table 8).

8
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. G. Determination of the in vitro effects of UDMH on the syngeneic niked

lynphocyte reaction (SMLR).

1. Background and methodology

The syngeneic mixed lymphocyte reaction (SALR) is the proliferative

response of T-cells to syngeneic (or autologous) non-T, Ia antigen-bearing

cells. There is a great deal of controversy surrounding the immunologic

significance of this reaction. Scme evidence suggests the Ea.R enhances the

proliferation of suppressor and cytotoxic T-cells capable of regulating the

immune response through a negative feedback nechanism. Other studies

indicate that the T-cells activated in the SMLR are necessary for an imnune

rresponse to conventional antigen. In mice exhibiting autoinmune diseases,

the SMR is absent or greatly decreased. Likewise, humans afflicted with

Sjogren's Syndrome and systemic lupus erythmatosus (SLE) also have a

Idepressed autologous mixed lymphocyte reaction. Since humans exposed to

hydralazine and hydrazine sulfate develop a syndrome resembling SLE, it was

"' decided to evaluate the effects of UDVE on the SILR using murine spleno-

cytes. Responder cells were enriched for T-lynphocytes by passage of I

• ]splenocytes through a nylon wool column. Stimulator cells were enriched for

B-cells by centrifugation through a discontinuous 35%-11% bovine serum

albumin gradient; they were then inactivated by incubation with mitcmycin C.

The two cell populations were cultured together in microtiter plates for 5

days. Cell proliferation was evaluated by measurerent of tritiated

thymidine uptake into replicating DNA.

2. Results

Significant enhancement of the SMR was observed at UMH concentrations

of 5, 10 and 25 pg/ml, and suppression was cbserved at 50 and 75 Pg/ml

(Table 9).

* 9** -**.-. . . . . -. . .- . . . . '*.-- - - ..



3. Discussion

The effects of tDMH on the syngeneic R! have been studied.

indicates that in vitro exposure of splenocytes to UDMI has a

effect on this immme reaction, i.e., an enhancing effect at low

trations, and a suppressive effect at higher concentrations. Althc
U

study does not provide evidence for any mechanins by which UM

these effects, it is possible the enhancement of the syngeneic ML

low UL H concentrations could be attributed to decreased suppres

activity. Direct cytotoxicity, metabolic interference, or possiJ

deficiency might be factors involved in the suppression of the

observed at higher concentrations of the chemical.

-* H. Determination of the in vitro and in vivo effects of UDM on the a]

mixed lymphocyte reaction (MLR).

5 1. Background and methodology

The allogeneic MLR is similar in technique to the SMLR discus

except that a different strain of mouse is used for the responder c(

I these cells are reacting to histocarpatibility antigens as wel

antigens on the stimulator cells. The assay is customarily perforr

unseparated spleen cell populations. We have looked at the effect.

Son the mLR (th in vitro and in vivo) and have previously repX

results. However, in reviewing that data we have noted that the re

not correlate with our hypothesis based on other experiments t

abrogates suppressor activity. We decided to repeat the I'LR ex

using a T-cell enriched responder population and a B-cell and m

enriched stimulator cell population. Three different in vitro ex

were done: 1) mLR with U m present throughout the duration of

assay; 2) preincubation of the responder population with LUZ fc

followed by washing and incubation with untreated stinulator cel
1
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usual MR assay; and 3) preincubation of the stimulator cell population with

LMMH for 2 hrs, followed by washing and incubation with untreated responder

cells in the usual MR assay.

2. Results

When DMH was present throughout the culture period, low concentrations

of UDMt (5 and 10 pg/ml) resulted in an enhanced MLR, while higher concen-

traticns (50 and 75 pg/ml) suppressed the response (Table 10). Pretreatment

of the responder cell population with ILMH did not affect the MR (Table

10), while pretreatment of the stimulator population resulted in an enhanced

response at 25, 50, 75 and 100 pg/ml UDM (Table 10).

3. Discussion -

These results do support our hypothesis that UM enhances the immune

response by abrogating suppressor activity of macrophages. LIM!-associated

decrease in prostaglandin synthesis by macrophages (reported earlier) may be O

the mechanism by which this occurs.

4. In vivo effects of UDdH on the MLR.

Spleroytes frcm mice treated with UDMH were also tested in the MR.

The experiments have been ccmpleted and the results are now being analyzed

statistically. The raw data indicate that UtMtH treatment did result in

enhanced MLR responses, as we predicted.

III. Written Publications (cumulative list)

A. Suppression of mitogen-induced blastogenesis of feline lynphocytes by in

vitro incubation with carcinogenic nitrosamides. Tarr, M.J. and Olsen,

R.G. Immmophamacology 2:191-199, 1980.

B. Differential effects of hydrazine carpounds on B- and T-cell immue

function. Tarr, M.J. and Olsen, R.G. AGAF0 Conference Proceedings No. -

309, Toxic Hazards in Aviation, B3-1-7, 1981.
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C. In vivo and in vitro effects of 1, 1-dinethylhydrazine on selected imnune

functions. Tarr, M.J., Olsen, R.G. and Jaccbs, D.L. Immunopharracolcgy o
4:139-147, 1982.

D. Species variation in susceptibility to nethylnitrosourea-induced imnuno-

suppression. Tarr, M.J. and Olsen, R.G. In press, J. Env. Path. and

Toxicol. 1984.

E. Corparison of in vitro and in vivo immunotoxicology assays. Tarr, M.J.,

Olsen, R.G. and Jaccbs, D.L. Annals N.Y. Acad. Sci. 407:469-471, 1983.

F. 1, 1-Dimthylhydrazine Decrease Prostaglandin E2 Production by Macro-

phages: A Possible Mechanisn for Its Immuncrodulatory Properties. Tarr,

M.J., Olsen, R.G. and Fertel, R.H. Submitted to Intl. J. Innmropha.,

1984.

G. The Effects of 1,1-Dixrethylhycdrazine on the Murine Allogeneic Mixed

Lynphocyte Response. McKown, B., Tarr, M.J. and Olsen, R.G. In prepar- S

ation. To be submitted to Intl. J. Inu nPhann.

H. Chemical Alteration of Host Susceptibility to Viral Infection. Tarr,

M.J. In: Caparative Pathcbiology of Viral Diseases, R.G. Olsen, ed. .

In press.

" IV. Professional Personnel Associated with Research Effort

Richard G. Olsen, Ph.D., Principal Investigator 0
7.

Departments of Veterinary Pathcbiology, Micrcbiology (College of

Biological Sciences), and Carprehensive Cancer Center, The Ohio State

University, Columbus, Ohio 43210. 0

Melinda J. Tarr, D.V.M., Ph.D,, Co-rInvestigator

Departmnt of Veterinary Pathcbiology, The Ohio State University,

Coluibus, Ohio 43210.
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Grace Sutter, B.S., Research Assistant

Department of Veterinary Pathcbiology, The Ohio State University, - -

Colunbus, Ohio 43210. Worked on this contract until August 12, 1983.

Brian Bcwen, B.S., Graduate Research Associate

Mr. Bacjen is working towards his Master of Science degree. He began

working on this contract June 27, 1983.

Brenda McKown, B.S., M. S., Graduate Research Associate

Ms. ICKOwn received her Master of Science degree in August, 1984, and

was supported by this contract. Thesis title: The Effects of 1,1-

Dimethylhydrazine on the Murine Allogeneic Mixed Lyarphoyte Response.

She is now eaployed by a pharmaceutical company.

* V. Oral Presentations

A. Possible Explanations for the I.mmoenhanc ent Effects of 1,1-Dimethyl-

hydrazine. Tarr, M.J. and Olsen, R.G. Review of Air Force Sponsored Basic

Research in Biamedical Sciences, University of California at Irvine, July

26-28, 1983.

Significance .

The research performed during FY 1983-84 has fairly well confirmed our

hypothesis that tDEH acts primarily on oacrcphages, and enhances the immune

response by abrogating macrophage suppressor activity. One possible mechanism 0

for this effect is decreased prostaglandin production by macrcphages in the

presence of MtdH, which we have reported earlier. Work during FY 84-85 will .- ""

investigate other possible mechanisms as well as other effects of tUM2 on

S mcrcqhage function.

The work supported by this contract represents a good example of "applied

basic imamology," in which new findings in the study of molecular immunology

have been applied to evaluation of the lmrmmotoxic effects of UXDH. This

mechanistic approach to imruotoxicology is not evident in the current :nuaz::-

13
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toxicology literature, but many immotoxicologists agree that this approach

should be taken (Loose, Surv. Immmol. Res. 3:238-240, 1984), as it has many

possible benefits, including augmentation of knowledge of basic inmmology,.

developrent of possible prophylactic or therapeutic treatments for immuno-

toxicity, and development of simple screening assays for inummotoxic potential

of drugs or environmental chemicals.

14
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Table 1. Effects of LD4H on Lyt 1.2 and Lyt 2.2 expression on nurine spleen
cells

1lhr 2 kw 4 hr
Concentration
U DMH (ug/mi) Lyt 1. 2 Lyt 2. 2 Lyt 1. 2 Lyt 2.2 Lyt 1.2 Lyt 2. 2

0 (Control) 36.4±10.9 25.4±10.9 24.1±6.9 25.4±8.6 37.9±12.9 26.0±8.8

5 39.6±9.3 28.5±8.4 29.1±2.0a 28.8±7.1 36.9±14.2 25.3±5.6

10 31.1±13.1 27.9±8.2 37.6±9.3b 31.3±6.9 39.8±13.7 24.2±7.3

25 36.7±12.9 30.6±14.8 40.9±9.1b 24.1±7.0 34.5±15.1 27.5±9.3

50 33.4±12.0 30.0±8.7 35.5±7.5b 24.5±4.4 38.8±17.1 31.2±7.4

75 37.2±12.1 31.8±8.4 35.4±4.3 b 23.1±8.0 42.3±13.7 26.5±6.7

100 43.5±13.0 33.6±4.7 35.8±4.9b 23.4±6.4 41.3±13.7 28.9±9.9

* 200 38.9±13.7 30.6±7.8 34.7±6.7b 25.1±10.5 42.0±14.7 30.1±7.2

* a p -0.011 (student "t" test).
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Table 2. Effects of OtD4 cn capping of concanavalin A by murine splenocytes

Percent CappingConcentration: -
UEMH (ug/ml) 45 min 2 hr 4 hr 24 hr 48 hr

0 (control) 56.0±6.5 68.57.5 58.3±3.0 35.0±3.7 33.5±4.7

5 64.3±4.3 60.0±5.7 63.3±5.1 34.3±10.8 34.0±10.3

10 67.3±6.1 61.5±9.3 61.3±6.3 36.0±7.1 31.3±14.7

25 61.5±7.0 63.5±5.1 61.3±2.6 27.0±4.0a 30.5±10.4

50 56.0±4.8 61.3±3.7 57.3±4.8 27.0±6.1 36.0±12.2

75 59.5±8.5 61.0±5.0 61.5±7.9 23.8±5.0a 33.5±10.5

100 55.5±7.5 62.5±2.4 54.8±14.3 18.3±7.0a 39.3±13.8

200 56.0±2.9 56.0±8.3 48.0±9.9 16.7±10.Oa 40.7±14.9

a p < .025 (student "t" test).
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Tb.e 3. Effects of UCt4 on PGE. and 6-keto-PGF l (PG12 ) prdution by
activated resident peritcteal macrophages

Cnetain PE6-keto PGF'
Lfli (g/m) N of control) (M of control)

0 (control)

1 90.9% ND

5 88.5% ND

10 78.7% 82.8%

25 62.0% ND

550 54.6% 55.8%

75 39.2% ND

100 35.5% 42.8%
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Table 4. Effects of TD4H on intracellular cyclic AP levels in splenocytesa

Time after UMHH Concentration UDMH (pg/ml)
rem~al ad' vedium
or mitogen addition 0 10 50 100

mediun 3.88 3.69 4.31 3.61
10 min. LPS 3.79 4.01 4.77 3.93 9

con A 3.37 4.15 4.59 3.73

medium 4.08 4.78 3.83 2.02

1 hr. LPS 3.52 3.85 3.74 1.85

con A 3.25 3.94 3.32 1.87

medium 4.73 4.43 3.79 3.18

4.hr. LPS 5.45 3.61 4.39 2.56

con A 4.37 3.56 3.98 3.35

radium 2.91 3.68 2.94 4.51 AP
24 hr. LPS 3.26 3.45 4.29 4.49

con A 3.42 3.40 3.17 4.28

a Pesults expressed as fm/pg cellular protein.
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Table 5. Effects of UCM on intracellular cyclic GEP levels in splel t a

Time after UEM Concentration UrM (pg/ml)
removal and medium.
or mitogen addition 0 10 50 100

medium 1.10 .99 1.18 1.31 -

10 min. LPS 1.08 1.36 1.15 1.23 6

con A 1.24 1.31 1.30 1.05

medium 2.22 2.21 1.30 1.31

1 hr. LPS 1.95 1.44 1.26 1.40

con A 1.23 1.50 .94 1.61

medium 1.64 1.90 2.99 3.07

4 hr. LPS 1.79 2.09 3.10 3.41

conA 2.11 2.47 2.84 3.17

medium 2.36 3.97 4.26 2.57

24 hr. LPS 2.39 3.10 3.38 2.10

cn A 3.31 3.27 2.94 2.12

R esults expressed as fm/pg cellular protein.

199
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Table 6. Effects of 2 hr preincubation with UDM on percent of adherent
splenocytes expressing Ia antigen

Percent of cells expressing Ia antigen
Cncentration
LUD (pg/ml) 24 hr. inc. 48 hr. inc. 72 hr. inc. 96 hr. inc.

0 (control) 71.9 ± 5.4 71.7 1 4.4 69.4 ± 7.2 71.6 ± 5.3 0

5 77.8 ± 7.0a  76.2 ± 4.6 80.3 ± 4 .8b 67.1 ± 6.0

10 69.7 ± 4.2 82.8 ± 2.5c  79.8 ±7.4 71.4 ± 8.6

50 71.2 ± 5.3 75.9 ± 4.6 74.2 ± 6.6 74.5 ± 8.9

100 80.0 6.0b  79.5 t 4.8d  77.0 ± 4.6 77.6 ± 7.0

a p<.05

S b~p < .025

c p<.005

p < .01
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* Table 7. Effect of UCM4 an EL-4 thyrran cell proliferatio

*Average nufrber of viable cells per culture x 1
- Concentration

UDI-M (pag/mi) 0 24 48 72 96

0 (control) .1 .23 ± .10 .85 ± .08 1.42 ± .18 2.20 ± .38

5 .1 .18 ± .08 1.01 ± .25 1.31 ± .20 1.36 ± .32

10 .1 .19 ± .30 .66 ± .13 .79 ± .02 1.10 ±.01

25 .1 .17 ± .08 .64 ± .04 1.0 ± .12 1.16 ±.28

50 .1 .16 ± .06 .28 ± .08 .42 ± .11 .39± .11

75 .1 .14 ± .03 .13 ± .01 .26 ± .11 .28± .11

-. P-value <.05 as determined by student "t" test; values ccapared to ontrol,
values.
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Table 8. Viability of EL.-4 thycira cells incubated with un~m

Percent viability
Hours in culture

Concentration
UMt~I (p.g/m1) 24 48 72 96

0O(control) 63±t9 78 1 81±t8 82±t11

5 53±5 79±3 82±5 60±8

10 60±1 77 ±3 70±6 65±11

25 63±10 76±i4 71±3 63±1

50 60±3 54±i3 49±11* 38±0*

75 50±14 48±111 42±8 Or44±6

* P-value <.05 as determined by student 'It- test; values carpared to control
values obtained at same tinre.

220
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aTable 9. Effects of UDMH on the syngeneic mixed lymphocyte response

UDH Concentration % of Control Response b
)Ig/ml (_ S.D.) P value

0 (control)

5 138 ± 48 p<.001

10 182 ± 50 p<.001"

25 119 ± 21 p<.Ol

50 63 ± 66 p<.005

75 25 ± 21 p <.001

a ULfAH was in the culture medium for the duration of the assay S

(5 days).

b P-value determined by paired "t" test.
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Table 10. In vitro effects of UtMH on the allogeneic mixed I
lactio.

t-MY pre- LDd
Concentration UMIR present treatment of treatme
riMM (Pg/ml) throughout MLR responders stinul

0 (control) 35,951 ± 14,725 34,805 ± 6,904 36,177 ±

5 43,400 ± 11,366a  34,671 ± 5,680 37,093 ±

10 40,636 ± 12,701a  36,485 ± 5,814 37,747 ±

25 33,923 ± 11,067 33,986 ± 6,663 39,669 ±

50 20,934 ± 7 ,4 7 6b 34,529 ± 6,858 43,012 ±

75 13,939 ± 6 ,492b 34,576 ± 4,072 43,529 ±

100 NDC ND 41,152 ±

a Significantly greater than control according to Dunnett's Multiple Cc

i when a = .05.
b Significantly less than control according to Dunnett's Multiple Ccmpa

when a = .05.
clN = not done.
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