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1. Tersonnei Managemert and Activities :

Dr.Sanit Malonlawheyoon, principal investigator, werked very closely
with Dr.Vicharn Vithuyasai, Co-investigator, to set up various methods for
research studies in leprosy.  These rescarch techniques included separation
of peripheral blood nononucltear leuhocytes, nonspecific esterase staining
of monocytes, separation and quantitation of monocytes, production and
quantitaition of IL1, separation and quantitation of T lymphocytes, production
and quantitstion of IL2. We have 4 hours of rescarch meetings every week for
discussion of various problems.

There are 3 part-time scientists in this research project, two M.5. and
two B.S. graduates.  One M5, has responsibility for the production and
detemination of 101, scparation and cuantitation of monocytes. The other
M.S. scientist s responsible for the production and quantitation of 1L2,
separation and quantitation of T Iymphocytes. One B.S. is assigned to assist
in the cells mixing studies, inciuding scparation and purification of
nonocytes, T Iyaphocytes and B lyrphocytes. Various purified cells are mixed
in various propertions, and the amount of IL2 produced from these various
cells mixing are determined.  The other B.S. is ascigned to assist in the
work of production and isolation of mouse IL2 dependent spleen cells, and
he wlso helps to work out some new techniques which are generated from our
research work,

One full-time laboratory assistant is hired to look after 7lassware
cleaning, sterilization of laboratory materials, and general assistance in
the laboratory. One part-time typist i3 riso hired to type records, research

data, progress reports and manuscripts for publication,



¢. Purcnase of Lyuipuent anu baterials

ALL 1isted equiprent in this rescarcn project, sucn as liquid
scintillation counter, centrifuge, cell narvester ana vertical lwainar
flow hood Lave been ordered, anu sowe bave already srrived and are in use.
150 purchiase of sclentific waterials, such as luvoratory glassware,
antiseri, chodcals ane supplics fron a loca) apescy is cunveniant, but
rather ecaponsive.  Unly sowe minor problems have been cucountered.

Be Iropress heport o
Ao UBJICTIVES ¢
The overall objectives of this rescarch project are
(1) o determine the capavility of wonceytes and lympnocytes from
leprosy patients ana nealthy subjects to produce ILl and JL2
respectively,
(«) To assess the etffect, in vitro, of exogenous IL1 and ILZ on
Iywphocytes from leprosy patients.
(3) Deterwination of cell types required for ILZ production,

B, ACTIVITES:

PART T, PRODUCTTON AND DETERMINATION OF 1L1

I. Scparation and Purification of hwman Monocytes,

Twenty milliliters of hepurinized venous bloou was obtainea from
subjects. The Lloouw is diluted 1:2 with sterile 0.01 M phosphate buffer
saline (PBS) pH 7.2 ana centrifuged on Ficoll-lypague. The peripheral
Llood mononuclear leuhocytes (Phaus) §s collected, washed 3 times with

kPl 1640 media, and the cell concentrations adjusted with KPm1 1640



containing 100 units/ml penicillin, 100 ug/m] streptomycin, 2 mM
L-glutanine and 107 heat-inactivated fetal calf serum,

PRYLs 4 x 10° cells in 3 ml media were added onto a 60 mm., plastic
plate, incubated at 37°C 5% CUZ for 4 hrs. The non-adherent cells are
wiashed off 3 times with 105 VCS in RPN 1640, PBMLg, non-adherent and
adherent cells are stained with nonspecific esterase stain (NSE).
<. FProductien and Quantitation of IL1.

2.1 Titration of Monocyte Concentrations,

The adhered monocytes on the plastic plate is adjusted to
3 x 105_ 1 x 105, 5 x 105 cells/mt by adding various amount of
10% FCS-RPMD 1640 redia,  Lipopolysaccharide (LPS) is added 20
ug/rml, incubated at 37°C, 5% COZ for 24 hrs. Cell suspension

is collected and centrifured, supernatants assayed for TL1,

o
N

Titration of IPS Concentrations,
e adhered monocytes 3 x 105 cells/ml in petri dishes are
added with LPS to the concentration of 20, 40 and 60 ug/ml.

They are incubated at 37°7 5% CO, for 24 hrs., centrifuged, and

2
the supernatants assaved for ILI,
2.3 Assay of 1L1.

Thynocytes from 8 weeks old BALB/C inbred strain mice are
used as the indicator cells in IL1 assay. Animals are killed
by cervical dislocation and the thymus gland removed under
sterile conditions., Thymocyte suspension is prepared by gently
homogenizing the thymus gland in a sterile mesh with a sterile

rubber plunger. The thymocytes are washed twice with IL1

media, counted, and then adjusted to be 3 x 107 cells/ml.
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and 1:32

dilution.

added to
of PHA-P
All

using 96

of the above mixture is pipetted into each well.

samples for IL1 assay are
by TL1 media with a final

Ore hundred nicroliters
cach tube, and thoroughly
(conc. 20 ug/ml) is added

IL1 samples and dilutions

wells tissue culture plate.

diluted 1:2, 1:4, 1:8, 1:18
valume of 600 ul for each

of thymocyte suspension is
mixee.  Thirty nmicroliters
to cach tube, and mixed.

are avsayed in triplicate
Two hundred microliters

The micro-

titer tissuce culture plate is incubated at 37°C 5% CO, for 72

hours.

25 ul,

and incubated 2 hours.

2

Thymidine incorporation into DNA is measured by adding

of tritizted thynidine (8 uCi/ml) into each well, mixed,

The culture are harvested onto glass microfiber filters

using & seniautoratic cell harvester.

The glass microfiber

filters are dried at room temperature overnight and transferred

into scintillation counting vials centaining 7.0 ml.

scintillation fluid,

liquid

All sarmples are counted in a liquid

scintillation counter (LS 7000 Beckman Liquid Scintillation

Counter, Beckran Scientific Instruments, Inc., Fullerton,

CA 92634

USA) .



PART 11,

PROMICTION AND DETERMINATION OF 112,

1.) TITRATION OF OPTIMAL CONDITIONS TOR 112 PRODUCTION,

1

1.

1

to

Titration of Ontirur Con. A Concentration,

PRYLs 1 x 10" cetls/ml ave stimulated with 5, 10, 20, 40,
60 and IZ0 up of concanavalin A (Con A), incubared at 37°C 5% CO2
for 12 heurs. The cell cultures are hurvested and centrifuged.
Supcrnatants are added with 20 m/nl of o[-mcthyl-h—mnnnoside,
filtewed sterile and stored at -20°C until used.
Titration of Optirum PBMLs Concentration.

Viarious concentrations of PBYLs (0.25 x 106, 0.5 x 106,
1.0 x lnb and 2.0 x 106 cells/ml of IL1 media) are stimulated
with 40 ug of Con A, and incubuated 12 hours at 37°C 5% COZ'
Colture supernatants are harvested by centrifugation at 600 G,
15 min.  ‘The supernatants are added with 20 mr/ml or o(-methyl-
D-rannoside, filtered sterile, and stored at  20°C.
Titration of Optiman Incubation Time.

PRMLs (1 x 106 cells/r1) are stimulated with 40 ug Con A,
incubated Yor 4, 8, 12, 1%, 24 and 48 hours. At the end of each
culture period, culture supernatants are harvested, and then

added with 20 ma/ml of o -rethvl-D-mannoside, filtered sterile,

and stored at -20°C.

2.)  ASSAY OF 112 ACTIVIIY.

Y
L,

1

Production of Rat Factor (iL2)
Rat spleen cells (5 x 10° cells/ml) arc stimulated with 5§ ug

Con A, and incubated at 37°C 5% CO2 for 48 hours. Culture



[g%]

supernatant is harvested, added with 20 ry /ml of o -methyl -
D-mannoside, filtered sterile, and stored 2 21 aliquots in vial
at -20°C.

Titration of Optirum Condition for 112 Assay,

CTLL-2 cells, a continaous I1.2 dependent line of cytotoxic
T cells arc used as indicator cells in the TL2 assay. This cell
line is washed 3 times with TLI media and resuspended at 2 x 103,
4 x 103, 6 X 103 and 8 x 105 cells/100 ul,  Rat factor (I1L2) is
dilated in serial dilution from 1:2, 1:4, 1:8 to 1:25G in 100 ul,
in cach well of a 96 wells tissue culture plate. One hundred
nicroliters of various concentrations of (11LL-2 cell suspension
are added inte each well of diluted rat factor, mixed, and
incubated wt 3770 6% F02 for 24 hours. Fifty microliters
containing 0.2 uCi of 3H~TdR arce added into cach well and
incubsted for another 4, 6 and 8 hours, Cultures are harvested
onto glass fiber filters and 3H—TdR incorporation is determined
in a liqurd scintillation counter,
1L2 Axsay.

Tested samples are diluted in serial dilution 1:2, 1:4 to
1:256 with IL1 media in 100 ul volume in cach well of a 96 wells
tissue culture plate. One hundred microliters of twice washed
CTLL-2 containing § x 1()3 cells is added into each well, mixed,
and incubated 24 hours. Fifty microliters of 3“—1dR containing
0.2 uCi are added into cach we'l and incubated for 8 hours.,

Culturcs ave harvested onto glass fiber filters and 3H-TdR

incorporation is determined by a liquid scintillaiion <ounter,



3.)

MAINTAINACE AND PREPARATION OF CTLL-2.

3.

1

Maintainance of CTLL-2.

CTLL-2 cells were obtained from Professor Dr.kard E.Bullock,
Division of Infectious Pisecases, Department of Internal Hedicine,
College of Medicine, University of Cincinnati, U.S.A. The cell
line at 5 x 1()‘1 cells/nl was grown in IL1 media supplement with
20% rat factor. At every 2 days, the cell line was split into
5 x ]()‘1 cells/ml and grown in 20% rat factor in IL1 media.

Preparaticn of CTLL-2 for TLZ Assay.

At the end ot 2 days growth, the CTLL-2 cells are washed
twice with TL1 media., The cell pellet is resuspended and
incubated at 37°C 5% €O. for 1 hour. The supernatant is removed
by centrifugation and the cell pleliet is diluted to 1.0 x 106

cells/ml with TL1 medium. This cell suspension is now ready to

be used in the IL2 assay.



PART I11. DETERMINATION OF CELL TYPES REQUIRED FOR 1L2 PRODUCTION.

1) Role of Manoeytes in 112 Frocuction.

Twenty rilliliters of venous blood is obtained from normal subjects
in o heparinized tube.  PRYLs are separated by Ficoll-Hypaque density
gradient centrifucation, wached and cell conventration adjusted to 1 x 106
cells/ml. IT'RYMLs 3 x ]Uh cells/3 rl are added onto a 10 x 35 mm tissue
culture dish, incubuted 2 hours at 3770 5% €0, Nonadherent cells are
wished out 3 tires with 5% FCS-EPMIL T cells in the nonadherent cells
are ART-rocctted and separated by Ficoll-Hypague gradient centrifugation,
Virrious concentrations of purified T cells are added onto adherent cells
which adhere on o plastic Jdish., 5% FCS-RPMT media is added with a final
total volume of 2 ml, containing 10 or 20 ug Con A, 1IL2 from various

cells co-culture is determined.

) Role of T Cell Concentrations in 112 Production.

<

Purified T cells is prepared by AlT-rosetted of the nonadherent cells.,
Various concentrations of the purificd T cells are stimulated with 10 and
20 mg, Con A for IL2 production. At one T cell concentration producing
minimum anount of TL2 would be seclected for mixing with various amounts of

purified monocytes to produce maximum amount of IL2.
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PART 1V, PRODUCTION AND ISOLATION OF MOUSE TL2-DEPENDENT SPLEEN CELLS.

1.9 roduction of Growth Medium (Rat 1L2),

Rat spleen cells (1 x ]06 cells/ml) are stimulated with § ug/ml
Con A, and incubated at 37°C 5% C02 for 48 hours. Culture supernatant
is harvested, added with 20 ng/ml of o -methyl-D-mannoside, filtered
sterile, and stored 2 mi aliquots in vial at -20°'C

2.)  Induction and Isolation of Mousc IL2-dependent Lymphoid Cells,

Mouse (Balb/c) spleen cells are freshly prepared from the animals,
The thrice washed spleen cells (1 x 106 cellis/ml) are stimulated with
S ug/ml Con A, and incubated at 37°C 5% (‘.O2 for 72 hours. The Con A-
stimulated spleen cells are harvested and wiashed twice with RPMI medium.
The cells are adjusted to § x 105 cells/ml with TL1 medium supplemented
with 20% growth medium, incubated at 37°C 59 (‘.()2 48 hours. These cells
are subcultured with 20% growth medium in 111 medium cvery other day,

3.) Iiiiﬂfwyffdﬁ““d““ Cells.

After mouse (Balb/c) spleen cells were stimulated with Con A for
3 days, The cells were washed with TL1 medium and adjusted to 5 x 10S
cells/m]l with 111 medium only, TL1 medium supplemented with S ug/ml
Con A, wnd 111 medium supplemented with 20% growth medium. All cell
cultures are incubated at 37°C 5% C02 for 48 hours. Total cell number
is determined in a hemocytometer and the viable cell number dctermined

by trypan blue ecxclusion,
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C. nESULTS:

PART Y. PRODUCIION AND DETFRMINATION OF 101,

Table 1. Shows results of separation and purification of normal human
monoeytes. The purity of nenspecific esterase positive cells (ronocytes) is

ranged from 74% - 829,

Table 1. Separution and purification of human monocytes.

"o NSE in S4ve NSE in ¢ Cell %“+ve NSE in
Subject No. IO non-alherent - Adherent

- PRMI, Adhere

cells Cells

1 12 [ 20 82

2 13 2 14 78

3 10 1 S 82

4 14 2 16 74

)

Table 2 and figures 1,2,3 show results of monocytes concentrations for
the prodection of maximem TL1, 1t is found that monocyte concentration at

C
3 x 107/ml producing maxinum amount of IL1,



Table 2. Deterninatiorn of monocyte concentrations for IL1 production,

TL-1T activity (epm)
Monocyte [Sem-

nonsti Thy + thy

e oy 1 Dbilotions
cone. Pl o u_m"}}_ »v}_tjlgi“”“w"_ _mulated PHA only
N oI A
(celtefm bi2 1:4 1:8 1i16 | 1:.2 1:2
PP, RI20I8 6361 0 600 | 2 5700 2,087 9,447 281 {2,008
.
3% 107 2|, ana g reas A ees | 2,377 (11,004 281 | 2,008
s w006 o058 ) 3010l - L2716 4,324 1,401 11,612

T T2, 0800 10,308 | 9,007 1 d 159 2 861 {11,983 281 | 2,008

.
4 x 107 242,000000,074 [ 6,755 [ 5,374 1,001 9,781 281 [ 2,068
30 oa,s81| 7,019 3,638 | 2,254 0891 3,313 1,401 | 1,612

Il oo,esoiz,uas ] 0,100 08,527 | 2,415 7,964 281 | 2,008

5ox 107 2 a,500 (10,084 | 8,473 18,007 | 4,790 | 5,203 281 {2,068
30 5,293] 5,705 ] 3,800 703 - - 1,401 [ 1,612

134,096 131,007 122,006 112,000 | 4,705 b7 358 281 {2,008
Std. 2 134,406 131,007 122,006 (12,000 | 4,795 p7,358 281 {2,068
318,701 5,510 9,329 1 5,157 | 1,532 - 1,401 | 1,612

Table 3. and figures 4,5,6 depict the LPS concentrutions for maximum
stinulation of TL1 production. The appropriate LDS concentration for

maxiaun stirulacion of TL1 production is 20 up/mi.
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Table 3. Deteymination of LPS concentration for maximum stimulation of

IL1 prodaction,

[L-1 activity (cpm)

. Simi- + Thy+ Th
LPS cone, (L1 Pitutions nonsti- ’ Y
(e /1) ple Sy riutions milated! PHA only

wond

no 1:2 Bl s e 1132 1:2
S SO N '
, ; ! !
I {13,5431° x,:‘a; 5,479 5,190 2,337 113,330 | 5,000 726
Ny 2 8,205 3,000 r,nzx! 1,"93; 10021 4,717 {1,020 720
; 1,05 1,.<w; r,:ulf SL0011 2,011 3,701 | 1,211 1,159
] j
! 1,300 :,101; 2171 }1,599 gu2 | 1,115 11,020 726
1" 2NN 00 0 s A 3R3 5,117 | 1,381 ] 3,551 | 1,026 726
! | |
3 3,008 3,880, 2,081 12,065 L 1,059 | 4,865 1,211 [1,159
i
S — O S S S SR, o
L3000 5 401 ]2 1a8 | 1,300 i1,soo 2,478 | 1,026 | 726
60 2 6,838 4,w=n! 20000 | 2,872 1 2,371 | 1,804 | 1,026 726
| i 1
3 Leam 2,679 203160 01,223 | 2,144 | 3,021 {1,211 {1,159
- R S SRS SRR I RN S
i
St | 10,221!34,073: 6,173 11,816 462 130,700 {1,026 726
J 2 37,151;34,190? 1,918 5,070 14,115 54,637 | 1,211 1,15?_J

PART 1. PRODUCTION AND DETERMINATION OF 112,
Lo TLPRNTION OF OPTIWL GONNITIONS TOR 112 PROGUCTION,
.1 Titration of Optiran Con A Concentration.
Titration curves for Con A concentration to stimulate maximum

production of IL2 are <hown in firures7,8,9 and 10. The optimum

concentration of Con A is found to be 40 ug/ml.
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1.2 Determination of Optimum PBMLs Concentration.

The optimum PBMLs concentration for the production of maximum
ILZ is depicted in figures 11,12,13 and 14, The optimum PBMLs
concentration for maximam 1L2 production can be 1.0 x 106 cells/ml
or 2 x 106 cells/ml. However, the 1 x 106 cells/ml was selected
because bleod epecimens from subjects have to be limited to the
ninamun,

1.3 Titration of Optimum Incubation Time,

Figures 15,16,17,18,19,20,21,22,23,24,25,26 and 27 show the
titration curves of eptimum incubation time, Although after 8,12
and 18 hrs oy incubation, all produccd large amount of JL2, the
incubation time of 8 hrs is chosen hecause at this point there is
less variation of the amount of IL2 production than at other points.
ASSAY OF 112 ACTIVITY.

2.1 Titratior of Optimum Concentration of CTLL-2,

Titration curves for optimum concentration of CTLL-2 are
depicted in figures 28,29 and 30, The appropriated concentration
of CTLL-2 for IL2 assay is 8 x i0° cells/well,

2.2 Effcct of Con A to CTLL-2.

Figure 31 show various concentraticns of Con A to CTLL-2 <ell

line. It can be concluded that Con A has no effect on CTLL-2,
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PART T11. DETERMINATION OF CELL 'IYPES REQUIRED FOKR IL2 PRODUCTION,

Table 1 show effect of monocytes and T lyrphocytes on the 11.2 production.
Monecytes alone produce very small amsunt of 1L2, however, when homologous
T cells was added, large anount of 112 produced. 7T cells alone can produce

lower amount of 112,

Table 4. Bffect of rwonocytes and T lymphocytes on the nreduction of IL2.

Exmperiment Number
Cell dypes 1 [ 2 3 4 5 6

{cpm) (opm) (cpm) (cpm) (cpm) (cpm)

v only 2,608 538 2,827 254 3,145 932
mé + 4.5 x 100 T | 13,410 9,727 ND ND 15,172 ND
4.5 x 106 T 13,563 ND, NN ND 12,422 ND
pg o 3.0 x 10" T | 11,310 |10,120 ND ND 14,234 | 14,256
3.0 x 170 T ND, ND. KD D 12,684 | 14,033
a6+ 1.5 x 10" T | 5,405 | 6,651 6,272 3,477 15,498 | 14,064
1.s x 10”7 N 5,808 3,870 2,157 7,915 8,047
3 x 100 P, 16,622 117,159 21,085 | 22,353 14,542 | 13,890

Table 5 showed the determination of concentration of T lymphocytes

alone to produce mininum amount of 112,



Table 5. Concentration of T lymphocytes produce minimum amount of 11.2.

H
i

Amount of 112

Amount of 1L2

Amount of (Conc. of ! in in
T cells Con A Experiment 1 . Eaperiment 2
E (zpm) | (cpm)
p ]
8 ) .

1 x 10 20 | 237 2,015
6 ' - -

I v 10 10 2,276 230
f

5x 10" 20 520 1,006
6

5 x 10 10 1,018 847

{

2.5 x 10° 20 1,198 2,164

2.5 x 10° 10 112 557

2 x 10° PRMLs 20 12,074 16,500

16
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PART IV, PRODUCTION AND TSOLATION OF MOUSE TL2-DEPENDENT SPLEEN CELLS,

Figures 32, 33 and 34 show the results of production and isolation
of mouse IL2-dependent spicen cells, From the cell growth curves and
percent of viable cells, it can be couclulded that th: .ouse TL2-dependent

spleen cells can be produced and isolated in our laboratory,
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