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BACKGROUND/INTRODUCTIONS

Leprosy is a «chronic infectious disease caused Dby a
bacteriunm, Mycobacterium Jleprac. This disease has a wide
distribution throughout the world, and it is most prevalent  in
the tropies and subtropics. It is estimated that there ar.
approximately 15 million leprosy cases in this world. The vast
majority of these patients are found in the "medical tropics" and
outlying foci. The Indian subcontinent probably has the greatest
number, four million, while the ccuntries of tropical Africa have
the highest prevalence rates, often 20-50 per thousand. Most1 of
the countries of South-Fast Asia (Burme, Thoiland, Indonesia,
Malaysia, etc.) have considerable numbers, end meny countries in
South America have leprosy problem (Browne, 1984).

In  Theiland there are approximate 200,000 leprosy patients
amnong 50 millioen population, with about 500 new cases annually.
Statistical date frem the Division of Health Statistics, Office
of the Permanent Secretary, Ministry of Public Health, shows that
new cases of leprosy were 340 cases in 1979, 447 in 1980, 591 in
1881, 515 in 1982, 583 in 1983, 483 in 1984, and 279 in 1985.

It is very interesting that one single species of M.leprae

]

is able to cause wide variation of disease forms in different
persons, depending upon the infected individual’s immune status
(Hees, 1969). Therefore, the «c¢linical course of leprosy is
depended on a continuing host-parasite relationship, Leprosy
patients are classified into 6 immunopsthologic groups (Ridley

and Jopling, 1966) ; polar tuberculoid {TT), borderline
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tuberculoid (BT), berderline (BR), borderline lepromatous (BL)
and lepromatous (L1), which 13 subdivided into subpolar
lepromatous (LLs) and polar lepromaetous (LLp).

It is generally accepted that the different c¢linical Tforms
of leprosy are clearly essociated with varying host defense  and
celluler immunity to M.leprae (Jopling, 1984). However, the
immunologic defect{s) leading 1o the reduction or abscnce of
cellular impunity to M.leprae in lepromatous leprosy are not vyet
fully understood. Early studies of patients with lepromatous
leprosy suggested that therce is a gencralized anergy or
unresponsiveness for cell-wediated immunity to various antigens,
Other investigators suggested that in the early stages of
lepromatous  leprosy, while unresponsive to M.leprae antigens,
appear quite capable c¢f manifesting normal response to other skin
test antigens such as c¢occidioidin, histoplasmin, and PPD (Turk
and Bryceson, 1971; Myrvang et al., 1973; Mendes et al., 1974).

Evidence {for snppression of the immune response by
suppressor T lymphocytes or monocytes in lepromatous leprosy
patients was presented (Mehra et al., 1979, 1980, 12984).
However, other attempts to find discesse-releted suppression in
lepromatous leprosy have vielded conflicting results (Bjune 1979;
Nath and Singh, 1980; Bullock et el., 198Z; Stoner et al., 1982).
Leprosy-specific nonresponsiveness in vilro was shown to result
from a lack of 1L2 productioen and can be overcome by the addition
of exogenous ILZ (Haregewoin et al., 1983). It was also shown
that peripheral blood lymphocytes of lepromatous leprosy patients

failed to produce IFN-Y upon exposure to M.leprae and this



deficiency was restored by the addition of purified humun I1L2Z 1o

the inp vitre lymphocyte cultures (Nogueire et al., 19B3).

In our studies, the immunoregulatory mechanisms in leprosy
patients will be evaluated at the cellular level Dby neasuring
levels of 1L {from monocytes and levels of 1IL2 {fron T
lymphocytes. The numbers of ILl-producing monocytes and 1ILZ2-
producing T lymphocytes will also be evoiuated. The function of
suppressor T lymphocytes and helper T lymphocytes from leprosy
patients will be studied by HM1I and CMI1 assays. Molecular
analysis of the genes controlling ILZ and IFKN-¥ productien will
also be evaluated from the same patients and normal controls.

The active vcollaboration betweed a nolecular biology
laboratory in Jerusalem and a ccllular immunology leboratory in
Chiang Mai proevides a bridge between celiular and melecular
analysis of this ancient discase. The chance to  obtain
scientificelly meaningful results from this active collaboraetion
cen be rated extremely high. The resulis of this project are

expected to provide novel insight into immunoregulatory

mechanisms in leprosy.

OBJECTIVES

OVERALL AIM AND SPECIFIC OBJECTIVES.

l, Qverall Aim. The aim of this rescarch proposal is to

elucidate the abnormality in cell-mediated immunity (CMI) in
human leprosy by stuvdy of the quantity and functienal intactness

of T lymphocytes producing 1LZ and monocytes producing 1IL1, by


http:produci.ng

examination of the function of T helper and T suvppressor cells,
and particulerly their role in the regulation of I1L2 ard IFN- V¥
gene expression in this discase.

<

2. Specific Objectives. The specific objectives of this

proposed research is as follows:

2.1 To investigate the level and numbers of JTLI-
producing monecytes from various types of leprosy and normal
subjects.

2.2 To determine the level and numbers of ILZ2-producing
T lymphocytes from different types of leprosy and normal
subjects,

2.3 To assess the effect, ip vitro, of erogenous 1L1
and/or IL2 on defective ILI-producing monecytes and defective
IL2-producing T lymphocytes of various types of leprosy and
normal subjects.

2.4 To evaluate the function of helper and suppressor T
lymphocytes of different types of leprosy and normal subjects.

2.5 To investigate I1L2 and 1FN-¥ gene regulation in
different types of leprosy and normal subjects eand the relation

between suppressor T cells and expression of ILZ and IFN-¥ genes.

MATERIALS AND METHODS

PRODUCTION AND DETERMINATION OF IL]l LEVEL

1. Separation and Purification of Monocytes.

Heparinized blood, 10-20 ml, {from normel conirols and

leprosy patients were diluted 1:2 with sterile 0.01 M. phosphate



buffer saline (PBS) pH 7.2 and centrifuged on Ficoll-Hypaque
gradient (Boyum, 196G8). Peripheral blood mononuclear leukocytes
(PEML) was collected, washed, and adjusted to ]xlO6 cells/ml with
5% FBS-CRPMI medium,.

FPEML, Q.Ox]O6 cells in 2.0 m] medium were added onto a 35x10
mm  plastic plate, idncubated at STUC 5% CO for 2-4 hours.

<

Nonadherent «cells were washed off 3 times Hwith 5% FBS-CRPMI
medium. Nonadherent end adherent cells were stained with
nonspecific esterase stain {NSE). The exact number of monocytes
adhering on the plate could be calculated from NSE positive cells
on the plate and the number of nonadherent cells washing out from
the plate. The desired concentration of monecytes on the plate
could be &achieved by adding a certain amount of 5% FBS-CHRIMI

medium,

2. Production of ILI.

The adhered monocytes on plastic plate were adjusted to

5

2x10 cells/ml by adding various amounts of 5% FES-CRPMI medium.

Lipopolysaccharide (LPS from E.coli, 055:B5, Difco Laboratories,
0

Michiger, USA), 30 ug/m', was added, incubated at 37 C, 5% CO

2

for Z4 hours. Cell suspension wes collected and centrifuged,

supernatants assayed for IL1 levels.

3. Quantitation of 1LY Level.

Thymocytes from 8 weeks old Balb/c inbred strain were killed
by cervical dislocetion and the thymus gland was removed under
sterile conditions. Thymocyte suspension was prepared by gently

homogenizing the thymus gland in o sterile mesh with a sterile



rubber plunger. The thymocytes were washed twice, ccounted, and
7
then adjusted to 3x10 cells/mwl.
Sawples were diluted 1:2, 1:4, 1:8 and 1:16 with a final

volume of 500 ul for each dilution. Thymocyte suspension, 100

ul, were added to each dilution, misxed, then 30 ul of PHA-P (20

ug/ml) added, mixed. All sanmple dilutions were eassayed in
triplicate using 96 wells tissue culture plate. Thywocyte and

FHA-P mixture were pipetted, 200 ul, into each well, incubeted at
o
27 € H% €O for 72 hours. Tritiated thymidine (8 uCi/ml) was
2
added, 25 ul, inte each well, mixed, then incubated 2 hours. The
culture wes harvested onto glass microfiber filter by a cell
harvester, then counted in a liquid scintillation counter (LS

3801, Becknman).

PRODUCTION AND DETERMINATION OF IL2 LEVEL

1. Production of 1L2,

PREML, lxlO6 cells/m) were stimulated with 2 uwg/ml PHA-P  or
10 veg/ml PI'D, incubsated at 3700 5% €0 18 hours for mitogen and 48
hours for antigen. Cell cultures weré harvested and centrifuged,

supernatant added with 20 wg/ml of < ~methyl-D-manneside,
)
filtered sterile and then stored at -70 ¢ for 112 assay.

2. Assay of ILZ Activity.,

Samples were diluted in serial dilutions 1:2, 1:4, 1:8, 1:16
to 1:256 in 100 ul in each well of a 96 wells tissue culture

plate. CTLL-2 or 3-day Coi A blasts cell suspension conhtaining
3 4
8x10 or Bx10 cells/100 ul respectively, were added into each
3
well, mixed, and incubated 24 hours. H-TdR containing 0.2 uCi/50



ul were added into each well and incubated for 18 hours.
3
Cultures were harvested onto glass microfiber filters and H-TdR

incorporation was determined by a liquid scintillation counter

(LS 3801 Beckman).

DETERMINATION OF THE NUMBER OF IL2-PRODUCING CELLS.

1. Preparation of stimulated PBML.
18}
PEML, &6x10 cells/ml was stimulated with 2 ug/ml] PHA-P

(Wellcome) for 4 hours in a €O incubator, washed twice and then
l)
resuspended  with 10% FBS-CRPMI medium to a concentiration of
6
2.5510 cells/nl.

2. Preparation ¢f 3-davy Con A-Blastls.

Inbred strain of Halb/c mice at the age of G-8 weeka ol4d
were killed by cervicel dislocation. Spleens were removed,
crushed, and passed through stainless steel mesh inte RPMI
medium. After erythrocytes in the spleen cell suspension were
lysed with hypotonic ammonium chloride buffer solution, spleen

cells were washed twice and resuspended in 10% FBS-CRPM1 medium.

(o) 7]

Spleen cell suspension et 1.0x10 cells/ml were cultured with 5

ug/ml Con A for 3 days, washed three times and readjusted 1to
7

ax10 cells/ml.

3. Preparation and Seedinyg of Culture Plates.

Soft agar gel technique was wused for the determination of
ILZ-producing cells. Each plastic petri dish (35x10 mm) contains
lower agar layer consisting of 1 ml 0.5% agarose in 10% FBS-CRPMI
medium, and an upper layer consisting of 0.7 ml of 0.4% agarosc

in 10% FBS-CRFMI medium, 0.2 ml of responder cells (ILZ-dependent



cells) end 0.1 ml of effector cells. In centrols, the upper

layer contains only effector or responder cells. All cultures in
0
the plastic petri dishes were incubeted in 5% CO at 37 C for 5
2

[

days. The nuwber of ILZ-producing cells surrounded by 1LZ

responsive cells was cenumerated under a dissecting microscope.

SEPAHATION OF HELPER AND SUFPPRESSOR T LYMPHOCYTES AND FUNCTIONAL

EVALUATION

Isolation and Secparation of Helper and Suppressor T lymphocytes

by Con A-SRBC Rosetting Technique.

This simple technic was developed from our laboratory for
the separation of suppressor T lymphocytes from helper T
Iymphocytes. The principle of this technic is coating Con A onto
SRBC. The SRBC-Con A will rosette with suppressor T lymphocytes
leaving nonrosetted T lymphocytes as helper T lymphocytes. This
technic can be performed as follows:
1. Induction of Suppressor T Lvmphocyiles,

PBML, 4x]06 cells in 4 wl medium were stimulated with 50

0
ug/50 ul Con A4, wmwixed and incubated et 37 C 5% CO for 18 hours.

M
<

After wice washing with RPMI medium, the cell suspension was

incubated for snother 42 hours, washed twice with RPPMI  mediuw,
6
and the cell concentrstion adjusted to 1x10 cells/ml in 10% FBS-

CRI'MI medium.



2. Separation of Suppressocor and Helper T Cells.

The Con A-treeted PBML was scparated for T c¢ells by E
6 AET
rosetting technique. T cells at Ix10 /m]l were mixed with 0.1 ml
of 1% SHEC-Con A, centrifuged at 600xG for 2 win and incubated at

0
37 € 5% CO0 for 1 hour. The cell pellet was resuspended gently

by aspirafion wilh a pasteur pipette. Con A-SHBC rosetted T
lymphocytes and Con A-SRBC nonrosctted T lymphocytes were
separated by Ficoll-Hypaque gradient centrifugation. Con A-SRHEC
in the rosctted layer was lysed by hypotltonic ammonium chloride
solution, The Con  A-SKRBC rosctted T cells and Con  A-SRBC
nonrosetted T cells were stiudied Tor the immunorepgulatory rele in

HMI by reverse hemolytic plague assay and production of 1gG level

by ELISA.

RESULTS

FRODUCTION AND DETERMINATION OF ILZ2 LFVEL

Figure 1 shows the titrstion of eptimal concentretion of 3-
day Con A blasts for maximum proliferative response in ILZ lcevels
asséy. The optimal concentration of 3-day Con A blasts for ILZ
levels wsssay is .?):104 cells/well. Fipure 2 depicts effect of 112
levels assay without adding o ~methyl-mannoside into the tested
supernatent fluid. 1t is neccessary to add £ -methyl manneside
inte the tested supernatant fluid to abolish the inhibitory
effect of Con 4. Figure 3 illusirates the optimal concentrestion

|
of 38-day Con & blastis for ILZ levels assay = 2x10 cells/well.

i

Figure 4 demonstrates the optimal incubation time for ILZ2 Jevels

10



assay = 24 hours while the optimal pulsing time is 18 hours as
shown in figure D,
6

Figure 6 shows the concentretion of 1x10 PBML/ml is the
optimal concentration for maximum IL2 production. The optimal
PHA-P concentration for maximum stimulaticen of ILZ production is
2 ug/ml es shown in figure 7. Figure 8 depicts 18 heours being
the optimal stiwmuvlation tiwe of 2 ug/ml PHA-F for maximum I1LZ

6

production frem 1x10  FPBEML/ml.

From this study, the coptltimal conditions for ILZ levels assay

and production are investigated. For optimal ILZ levels sassay,
4
2510 cells/well of 3-day Con A blasis is incubated with tested
3
sample for 24 hours then pulses with H-thymidine for 18 hours.
I8

For optimal 1LZ production, FPBML 1x10 /ml is stimuleted with 2
vg/ml PHA-P for 18 hours then supernatant fluid harvested for ILZ

levels assay.

DETERMINATION OF THE NUMBER OF ILZ2-PRODUCING CELLS

Figure 9 demonsirates the optimal concentiration of 3-day Con
A blasts (responder cells) for 1LZ-producing cells asssay, the
6

optimal concentration is 6x10 vcells/plate. Figure 10 shows
24

4]

2.5x10 PEML/plate is the optimal concentration of effector cells
Tor IlLZ-producing cells assey. Figure 11 illustrates the optimal
incubation time after mixing effector and responder cells for
IL2-producing cells assay is 6 days. Figure 12 depicts the
optimal stimuletion {1ime of FPHML by 2 ug/ml PHA-P for 1L2-

producing cells assay is 4 hours.

11



SEPARATION OF HELPER AND SUPPRESSOR T LYMPHOCYTES AND FUNCTIONAL

EVALUATION

Table 1 shows the percentage of Con A-SREC rosetting T
lynphocytes from Con A-stimulated and nonstimulated PEML of 13
subjects. The iiS.D. of percent T cells in PEML stimulaeted with
Con A = 70.2+45.4 while percent T cells in E rosette T c¢ells

tAET)

= 86.01+3.2. The percentage of Con A-SKBC rosette and nonrosette
T c¢ells of E T ¢cells = 44.4+5.4 and 55.6456.4 respecltively.

(AET)
The percentage of T cells in nonstimulated PBML

1§

66.244.1 whilc
the percent T cells in E T cell = B2.742.4. The percentlage
(AET)
of Con A-SHEC rosette and nonrosette T cells of E T vc¢ells
(AET)
from nonstimulated PHEML = 16.0+7.5 end B4.047.5 respectively.

Table 2 shows the suppressor activities of Con A-ERHC
rosette T cells by plague forming cells (PFC) assay using reverse
hemolytic plaque assay technique in 18 normal subjects. It is
noted that the suppressive activities of Con A-SREC rosette T
cells is dose dependent. Table 3 shows the helper activities of
Con A-SKHEC nonrosette T cells by PFC assay in 8 normal s=ubjects.
It is noted that the enbancing activities of the Con A-SRBC
nonrosette T cells is also dose dependent.

Figure 13 illustrates the enhancement and suppressive
activities of Con A-SRBC nonrosette and rosette T cells by PFC
assay. It c¢an be seen that both enhancement and suppressive
activities of the Con-SHEBC nonreosetie and rosetie T cells
respectively are highly impressive.

Table 4 shows the suppressive activities of Con A-SREC

rosette T «c¢ells by determination of secreted IgG in culture

12



supernatant fluid in 11 normal subjects. The suppressive
activities of Con A-SKHBC rosetie T cells is dosc dependent.
Table © 1lists the helper activities of Con A-SHBC nonrosette T
cells in 4 normal suvbjccts by determination of secreted 1gG,

Figure 14 depicts the enhancement and suppressive activities
of Con A~SHBC nonrosctte and resette T cells by ELISA
determinatien of IgG cencentration in culture supernatant. The
enhancing and suppressive acltivities of both T crll
subpopulations are also very impressive.

Table 6 shows the suppressor and helper activities of Con A-
stimulated T cells in 9 normal subjccts by PFC assay. Table 7
also shows the suppressive and helper activitics of non-Con  A-
stimulated T cells in & normal subjects by PFPFC assay.

Figure 10 illustrates the suppressor and helper activities
of Con A-stimulated &nd non-Con A-stimulated T c¢ells by PFC

assay.

DISCUSSION AND CONCLUSION

Optimal «conditions for 1LZ production and IL2 levels assay

have been established. Optimal conditions for IL2Z production was
6
Ix10 PBML./m]l  stimulated with 2 ug/ml FPHA-P for 18 hours.
q

Optimal conditions for 1L2 levels assay was 2Zx10 cells/ml of 3-

dey Con A blasis incubated with tested sample for 24 hours then
3

pulsed with H-thymidine for 18 hours. We carefully investigaled

each step of 1L2 levels decermination to obtain the precisc 1L2

quantitation,



This report also shows that all optimal conditions for

guantitation of ILZ-producing cells have been investigated. PBML
6

5810 cells/nl are stinmulated with 2 ug/ml PHA-P (Wellcome) for 4

hours, washed twice with HRFMI 1640 mecium, then adjusted to

2.5x]06 cells/ml by 10% FBS-CHPMI medium. For quantitation of
5

"LZ2-producing cells, 2.5x]00 cells /100 u. of effector cells was

mixed with 6>:]0G cells/200 ul of responder cells and 0.7 ml  of

0.4% agarose in HPMI medium. After incubation at 370C 5% CO for

U

6 days, the number of ILZ-producing cells were quantitatedhby a
dissccting microscope.

During this research pperiod we have set up optimal
conditions for Con A-stimulation of suppressor T cells in PBML,
separation of Con A~SKEREC rosctte and nonrovsette T cells. We have
also evaluated functien of each isolated T cell subponulation by
measuring PFC and TIgG concentration by reverse hemolytic plaque
assay and a sandwich ELISA technique respectively. From this
study, Con A-SHEKC rosetle T cells showed impnressively strong
suppressor activities while Con A~SRBC nonrosette T cells showed

very strong helper activities.

WORKPLAN FOR THE NEXT FERIOD

The relationship of 112 levels and numbers of ILZ-producing
¢cells in varicus types of leprosy patients and normal subjects
will be evaluated. Quantitation of ILl-producing monocyte is ob
the way ¢ setting up. We are also setting up the procedure for

separation of suppressor T c¢eclls from helper T cells by specific

14



monoclonal antibedies and complement lysis systen. We will try

to dnvestipale the in vitro effect of recembinant 1L1 and/or TLZ

on the defective ILI-producing monocytes snd the defective TLZ

producing T lymphocytes of leprosy patlients.
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Table 1. Percenlage of Con A-SRBC roasctied snd non-rosctied T Iymphocytes from Con A-alimulal.ed

and non-stimulated PBMI.
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Table 2. Suppressor and Helper Activities of Con A-SRBC Rosetting
T cells by Plaque Forming Cells.

Subject Per Cent of Con A-SRBC Hosetting T Cell Added

Number 0 O 10 20 40 BO

| 7660% | GB.2Z4% ND XD ND ND

2 7660 53.0 ND ND ND ND

3 9300 21.5 57.0 71.0 ND ND

4 9600 z2.4 38.0 44 .3 60.9 ND

5 8550 ND 85.0 94.2 99,7 KD

6 8550 ND BE.3 92.7 46.5 ND

7 8550 ND 84.2 88.2 88.5 ND
& 8050 ND 64.9 91.2 93.9 ND

g 9200 ND 49.5 53.3 2.3 77.7
10 G6z00 ND 11.0 14.7 41.8 83.7
11 4200 69.8 79.3 97.0 98.4 92.5
12 4300 11.6 77.0 84.9 9.1 100
13 4200 75.0 79.9 895.9 96. 4 96.5
14 4200 23.3 71.9 81.7 a7.1 100
15 55620 5.8 11.6 58.0 74.6 81.9
16 5620 16.7 42.0 ORB.O 79.6 85.5
17 3870 10.1 20.7 65.1 77.5 93.8
18 3870 34.4 43.1 66.4 B2.7 97.2

X+S.D. 0 33.5424.3 506.5426.5 72.43283 84.3+17.2 91.948.8

2 Number of PFC/1 x 108 PRML ¥4 Percent suppression.
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Table 3. Suppressor and Helper Activities of Con A-SKRhC

Non-rosetting T Cells by Plaque Torming Cells.

Subject Per Cent eof Con A-SRBC Non-rosctting T Cell Added
Number 0 5 10 20

1 9300 1049.3x%% 123.7 ND

2 | a300 66.7 92.5 128.0

3 1600 37.5 60.8 181.3

q 1600 8.1 75.0 200.0

5 2300 12.2 21.8 147.8

¢] 2300 ND 57.8 156.5

7 2500 2.6 ND ND

B 35600 11.4 KD, 20.0
X+S.D. 0 34.7+37.9 73.3+34.1  138.B8+63.5

¥ Number of PFC/1x10¢ PEML AdFPercent enbancement
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Teble 4. Suppressor and Helper Activities of Con A-SRBC Rosetting

T Cells by Detection of Secrcled 1gG.

Sub ject I'er Cent of Con A-SHBC Roselling T Cell Adaed
Number 0 5 10 20 40 80
1 100% 54.734% 72.15 87.02 B5.18 88.34
2 100 38.03 64.61 ND 72.83 71.49
3 100 35.07 ND Gl1.1¢9 57.38 81.45
9 100 42.07 65.38 73.08 69.60 76.80
5 100 51.08 ND 62.50 54.67 71.38
6 Joo 58.06 ND 64.45 8.566 75.22
7 100 40.09 53.55 54.67 67.34 74.48
8 100 23.86 46.41 60.24 78.63 82.69
9 100 ND 35.44 80.56 a0.10 92.73
10 100 59.62 ND 77.73 93.16 93.16
11 100 47.86 45.36 64.33 69.36 84.96
X+S.D 0 46.0+3.8 54.6+5.0 69.6+3.9 72.414.0 81.2+2.4

* Concentration of sccreted IgG at the base line was 100%

¥% Percentage of suppression



Table 5. Suppressor sand Helper Activities of Con A-SRBC
Non-rosetting T Cells by Detection of Secreled IgG.

Spbject Per Cent of Con A-SEBC Non-rosetting T Cell Added
Number 0 D 10 20

1 100% 1.62%% 71.80 249.87

2 100 ND 25,26 60.13

3 100 59.949 T0.72 53.H2

| 100 3.09 12.16 15,20
X+S.E 0 20.5+10.8 47.5+14.5 48.6410. 8

¥ Concentration of scereted 1gG st the bese line was 100%

1% Percentege of enhancement
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Table 6. Suppressor and Helper Activities of Con A-Stimulated T

Cells.

Subject Per Cent Con A-Stimulated T Cells Added

Number 0 5 10 15 20
1 18500% -1.6%% -1.1 3.2 10.3
2 18500 3.2 9.2 16.7 18.9
3 B00O -16.3 10.0 22,5 48.7
q 8000 0 16.2 28.7 45.0
5 6200 -8.1 8.1 8.1 9.7
6 BA0O0 11.2 22.4 42,7 46.1
7 8000 6.6 4.5 12.14 13.6
8 3870 7.2 B.3 ND 36.9
9 3870 -3.4 -0.8 ND 29.5

iiS D 0 -0.2448.4 8.547.5 1€.0418.0 24.3416.0

¥ Number of PFC/1 x 10& FBMIL 13 Percent suppression



Table 7 Suppressor and Helper Activities of Non-Con A-

Stimulated T Cells

Subject Per Cent Non—Con A-Stimulated T Cclls Added
Number 0 5 10 15 20

1 18500% -5.4%% -1.1 3.8 3.2

2 8000 6.2 17.5 18.7 31.2

3 8000 -21.3 2.5 22.5 37.5

4 6200 -39.7 -4.8 -14.5 11.3

b 6200 ~-11.3 11.3 4.8 19.3

6 8200 -25.8 ~7.9 11.2 23.6
X+8.D 0 -11.2+31.4 0.85+310 7.75+13 21+12.7

i Number of PFC/1 x 10 PBML

% Fercenl suppression
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COUNTS PER MINUTE (x 1074

Figure 1.

Concentration of cells/well
— =5 x 10"

2 x 10"

1 x 10"

5 x 10°

.................

I}

]

- - -

1:2 1:4 1:8
FINAL DILUTION OF RAT FACTOR

Titration of optimal concentration of 3-day
Con A blasts for maximum proliferative
response in L2 levels assay (incubation
and pulsing time = 24 and 18 hours

respectively; 3 experiments),
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Concentration of cells/well

: o ® =5y 10"
4 A =2 x 10"
§ @ I
W= x 10

A ¥=5X103

COUNTS PER MINUTE (x 10~

1:2 14 1:8  1:16 1:32 1:64 1:128
FINAL DILUTION OF RAT FACTOR

Figure 2. Effect to IL2 levels assay without adding
o« - methyl-mannoside into the tested
supernatant fluid (incubation and pulsing
time = 24 and 18 hours respectively),
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COUNTS PER MINUTE (X 107

Figure 3.

0.5 1 2 5
CONCENTRATION Or 3-DAY CON A BLASTS

(x 10" CELLS/WELL)

Comparison of 3-day Con A blasts concen-
trations for maximum proliferative response
against rat factor in I'2 levels assay
(incubation and pulsing time = 24 and 18
hours respectively; 4 experiments).
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COUNTS PER MINUTE (x 10™%)

12 18 24 48
INCUBATICN TIME (HOURS)

Figure 4. Determination of optimal incubation time for IL2
levels assay (concentration of 3-day Con A blasts
= 2 X 1OLl cells/well; puising time = 18 hours:;

5 experiments).
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COUNTS PER MINUTE (x 10™%)

Figure 5.

12 18 24
PULSING TIME (HOURS)

Determination of optimal pulsing time
for 1L2 levels assay (concentration
of 3-day Con A blasts = 2 x 10
cells/well, incubation time 24 hours;
5 experiments).
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COUNTS PER MINUTE (x 10~

Figure 6.

b @3k

0.5 1 2 5
COMCENTRATION OF PBML (x 10° CELLS/ML)

Determination of optimal PBML concentration
for maximum IL2 production (PHA-P 2 ug/ml
and stimulation time 18 hours; ILZ assay:
3-day Con A blasts 2 x 10" cells/well,
incubation and pulsing time 24 and 18 hours
respectively; 5 Subjects),



* COUNTS PER MINUTE (x i0™%)

Figure 7.

CONCENTRATION OF PHA-P (UG/ML)

Titration of optimal PHA-P concentration
for maximum 1L2 production (concentration
of PBML 1 x 10° cells/ml, stimulation time
18 hours; 1L2 assay: 3-day Con A blasts

2 x 10" cells/well, incubation and pulsing
time 24 and 18 hours respectively:;

5 Subjects).

31



H

COUNTS PER MINUTE (x 10~

Figure 8,

6 12 18 24 36 48
STIMULATICN TIME (HOURS)

Titration of optimal stimulation time of 2 ug/ml
PHA-P for maximum IL2 preduction from 1 x 10
PBIL/m1 (IL2 assay; 3 day Con A blasts 2 x 10"
cell/well, incubation and pulsing time 24 and
18 hours respectively; 4 Subjects).
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COLONIES PER 10° PBML

Figure 9.

2 4 6 8
CONCENTRATION OF RESPONDER CELLS (x 10°)

Determination of optimal concentration of
3-day Con A blasts for IL2 producing cells
assay (effector 2.5 x 10° cells/plate,
PHA-P 2 png/ml for 4 hours and incubation
time 5 days:; 3 Subjects),
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600'§
500~

LIOO .,;?

COLCNIES PER 10° pBML

300 =8
200

100 %

1.25 2.5 5.0 /.5 10.0
CONCENTRATION OF EFFECTOR CELLS (X 10°)

Figure 10. Titration of optimal concentration of effector

' cells for IL2 producing cells assay (responder
6 x 10° cells/plate. PHA-P 2 ug/ml for 4 hours
and incubation time 5 days:; 3 Subjects).



900
8001
7004
600 é
500 E

400 -&

COLONIES PER 10° PBML

300§
2004

1004

3 4 5 6 /
INCUBATION TIME (DAYS)

Figure 11. Determination of optimal incubation time
after mixing effector and responder cells
for IL2 producing cells assay (responder
6 x 10° cells/plate, effector 2.5 x 10°
cells/plate and 2 ng/ml PHA-P for 4 hours;
3 Subjects).
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COLONIES PER 10° PEML

Figure 12,

2 4 6 8
STIMULATION TIME (HOURS)

Determination of optimal stimulation time of
2 ug/ml PHA-P for the maximum colonies

‘production (responder 6 x 10° cells/plate,

effector 2.5 x 106 cells/plate and incubation
time 5 days; 4 Subjects).

36






100~

-
£
.o

§ 76 !

= i

- N SRR
S
LLI 50 - : * . I
E ] 1\*
0 ‘ ]
B 25 , l
o ll

20 40 80
‘Per -Cent Cell Added o
') — "hd
c
°
wn
(73]
o
} &9
o
o
L
wn
o T
& ¥ e—— T
754 4 o ¥
© ¥
o
100

Figure 14, The enhancement activity of Con A-SRBC nonrosette
T cells and the suppressive activity of Con A-SRBC
rosette T cells (the concentrations of secreted
1gG were measured by sandwich ELISA).
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