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1. Personnel Ianaec-nept and Activities 

Dr.Sarit Y:akonk..wkeyoon, principal investigator, worked very closely 

with Dr.\'icharn Vitlayasai, Co-investigator, to set up various methods for 

research studies in leprosy. These research techniques included separation 

of peripher al Niooi ronoenuclear leukocytes, nonspecific esterase staining 

of rnocytes, separation and quantitation of monocytes, production and 

qi:uAtitition of I.l, separation and quatitation of T l ymphocytes, production 

an qwantitition of II,2. We have 4 hours of research meetings every week for 

di cunssion of various proble'is. 

There. arc..4 part-time scientists in this research project, two M.S. and 

tuo B.S. graduate.. One I.S. has responsibility for the production and 

deter~nination of I1.1, separation and quantitation of monocytLs. The other 

M.S. scientist is responsible for the production and quantitation of IL2, 

separation ind quiantitation of T 1Ivphocytes. One B.S. is assigned to assist 

in the cells ;ixing studies, including separation and purification of 

ronoc't's, I lynphocytes aaO B I.yrmphocytes. Various purified cells are mixed 

in varioas proporrtions, and the a oiint of IL2 produLced from these various 

cells nixing are determined. le other B.S. is asnigned to assist in the 

wocrk of product ion ;nd isolation of rouse 11,2 dependent spleen cells, and 

he also helps to work out some new techniques which are generated from our 

resea rch work. 

Ore full-Time laboratory assistant is hired to look after glassware 

cleaning , sterilization of laboratory materials, and general assistance in 

the laboratory. One part-time typist is riso hired to type records, research 

data, progress reports and manucript:, for publication. 



4. 	 lUrcnase of l,-u iln(Tent anu NatCrials 

All I isted LquiLt"t inl this rosuarcn project, such as liquid
 

Sc in t iII at ion cO Wit Ci, li ift Ugc, cl1 harvester anu Vw' "nCalI lAinar
 

flowlhlud lovc hutn ordcrud, alu Nuo.c lave alrcady a rriv aJnd are in use.1 

Ine 	parchaSt, of scital ific mattrials, such as laoturatory glass.are, 

antisvra, Ch;Lic;Ol S ,U supplits frn a Ical agcy is cuvcni"nt,but 

rather cApt bi vc. U,1y su,..c in or probleiis have bet encountered. 

.5. 	 l'_ ,a, rtr.j-2,s 


A. 	 ()-IJil I\LS 

Ine cc ral object ives of this research project are 

(1) 	lo ueterminu tie capauility of mioirccytes and iymnocytes from 

leprosy taticltS anr healthy subjects to produce ILl anjd 1L2 

rCSpect ively. 

(z) 	 lo assess the effect, in vitro, of exogenous ILl aid IL2 on 

Iyx.!phoc)'tes froji letprosy pat ients. 

(3) 	 betermination of cell types requiredi for 1L2 production. 

B. 	ACI IVlIS: 

PAT . ANo i ,:' OF ILlk Al, ION Pld01llATlO, 

1.Scj::ration and Pdrificat ion of liunian !ionocytos. 

"1hcl"ty I:.il1 i 1it c rs of helarinized venous bIoou wias obt'liheu from 

sujects. The bloou is diluted 1:2 with sterile 0.01 m phosphtate buffer 

saline (PbS) pHt7.2 ahu centrifuged on Ficoll-Ilypaque. The peripheral 
tlooo ;,ononuclcar leukocytes (Pt;las) is col ected, hashed 3 ties with 

MI 	ltI4 media, and the cell concentrations adjusteu with iiI 1640 
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containing 100 units/ml penicillin, 100 ug/ml streptonycin, 2 M 

L-g.lutamine and 1I hcat-inactivate! fetal calf serum. 

![ls .1 x 10( cells in 3 A mledia wecre adicd onto a 60 m,. plastic 

plate, incidLatcd al 37'. ST' COl fur 4 hrs. The non-adherent cells are 

washed off 3 times with 1,? ICS in 10'!!I 1640. I'Bi.s, non-adherent and 

adeirent cells are stained with nonspccific esterase stain (NSE) 

2. Product ;ijan1 t O t ianti at ion of Il.1 

2.1 	 Aitrit ion of Mnocyte Cocntrat ions. 

The adhcretd ri hocytvs on the plastic plate is adjusted to 

3 x In . 4 x 10 cells/ml by adding various amount of 

104 iCS-RP!ll 164.I0 ,'edia. Liporolysaccharide (LPS) is added 20 

ug/rI, incubated at 37'C, 5 CO 2 for 24 hrs. Cell suspension 

is co12.ctd and c ontri fa ,ei, suImcrnatants assayed for ILI. 

1 0 a 

2.2 	 Titration of I.S Concentrations. 

The adh.red moriocytes 3 x 105 cells/ml in petri dishes are 

added with I.PS to the concentration of 20, 40 and 60 ug/l. 

They are incuiiated at 37"7 5% CO2 for 24 hrs., centrifuged, and 

the sup.rn.t ants assayed for ILl. 

2.3 A of__say11. 

Thiynocvtcs from 8 weeks old BALB/C inbred strain mice are 

used as the indicator cells in ILl assay. Animals are killed 

by cervical di.Alocation and the thymus gland removed under 

sterile conditions. Thyrocyte suspension is prepared by gently
 

homogenizing the thynus glind in a sterile mesh with a sterile 

rubber pltnger. The th)nocytes are washed twice with I11 

media, counted, and then adjusted to be 3 x 107 cells/mI. 



The samples for ILl assay are diluted 1:2, 1:4, 1:8, 1:16
 

and 1:32 by ILI media with a final volume of 600 ul for each 

dilution. One hundred nicroliters of thyrocyte suspension is 

added to each tube, and thorou')hly mixt. Thirty microliters 

of HIA-P (conc. 20 ug/ni) is added to each tube, and mixed. 

All I1.1 sample; and dilutions are a:nvtyed in triplicate 

using 96 wells tissue culture plate. Two hundred microliters 

of the above mixtre is pipetted into each well. The micro­

titer tissue culture plate is incubated at 37*C 5% CO2 for 72 

hours. Thy)i dine incorporation into DNA is measured by adding 

25 ul. of tritiated th)mnidine (8 uCi/ml) into each well, mixed, 

and incul'ated 2 hours. 

The culture are harvested onto glass microfiber filters 

using it seri:,utonatic cell harvester. The glass microfiber 

filters are dried at room temperature overnight and transferred 

into scintillation counting vials containing 7.0 ml. liquid 

scintillation fluid. All samples are counted in a liquid 

scintillation counter (LS 7000 Beckman Liquid Scintillation 

Counter, Beckman Scientific Instruments, Inc., Fullerton, 

CA 92034 USA). 
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PART II. PRODUCTION AND PETERI1NATION OF I1L2. 

C., 11.21. ) 11TRAlMON OF 0,'Il4 fDITI 'S I OR PROl,_Cl ION. 

1.1 Titration o (,, i , y,,Con.Aoncentration, 

' I.s I x 1i6 cells/ml are stinrlated with 5, 10, 20, 40, 

(0 and i20 i'u of concan~ivalin A (Con A), incubated at 37C 5% CO 2 

for 12 heurs. The cell cultures are h~irvvsted and centrifuged. 

Suipt ,ua t at s arTe added with 20 rnr./ml of .--- thy1-I)-marnoside 

filtc-ucd sterile and stored at -2()"C until used. 

1.2 litrat ion of Optiiri F !-' s _ oncentration. 

6 6Variom'; corvent rations ''.OL.s x , 0.5of 	 (0.25 10 x 10 

I.0 1 6 and 2.0 x 106 cells/nm. of II.1media) are stimulated 

with .10 u; of Cn A, and incubated 12 hours at 37 C 51.CO2 .
 

Culture superatants are hi rvested by centrifugation at 600 G, 

15 min. "Vle silpernatants are added with 20 vrr./ml of ,,-methyl­

l)-.in:mnoside, filtered sterile, and stored at 20C. 

1.3 	 't rat ion of Opt inMln Incubation Time. 

Pk!Lls 0 x 106 cells/'-l) are stimulated with 40 ug Con A, 

incubated for 4, 8, 12, 1S, 24 and 48 hours. At the end of each
 

culture period, culture supernatants are harvested, and then
 

added with 2W1m.,/ml of J.-m'ethyl-I-mannoside, filtered sterile,
 

and st ore.1 at -20"C,
 

2.) ASSAY OF 11.2 AC.TIV'ICY 

2.1 Prouction of Rat Factor I.1.2) 

Rat spleen cells (5 x 106 cells/ml) are stimulated with 5 ug
 

Con A, and incubated at 37'C 5% CO2 for 48 hours. Culture
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supernatant is harvested, added with 20 m!/ml of o -methyl­

D-mannosido, filtered sterile, and stored 2 ,, aliquots in vial 

at -20'C. 

2.2 Titration of Optimum Condition for 11.2 Assay. 

CILL-2 cells , a continjous 11.2 dependent line of cytotoxic 

T cells are used as indicator cells in the II.2 assay. This cell 

3
line is uashed 3 times with ILl nedia and resuspended at 2 x 10 

4 x 10 3 , x 10 and X,10 3 cells/l00 ul. Rat factor (112) is 

diluted in serial dilution from 1:2, 1:4, 1:8 to 1:2W6 in 100 ul. 

in each well of a 9, wells tis;ue culture plate. One hundred 

microl iter:s of various concentrations of (11.-2 cell suspension 

are added irto each well of diluted rat factor, mixed, and 

incubated ::t 37Y ... CO, for 24 hours. Fifty microliters 

conta-jining 0.2 u(i of 3 M-TdRare added into each well and 

incuba ted for another 4, 6 and 8 hours. Cultures are harvested 

onto glass fiber filters and 3f-HdR incorporation is determined 

in a liquid scintillation counter. 

2.3 IL2 Assay.
 

Tested sanples are dilut'd in serial dilution 1:2, 1:4 to 

1:256 with II1 media in 100 ul volume in each well of a 96 wells 

tissue culture plate. One hundred microliters of twice washed 

CTLL-2 containing 8 x l03 cells is added into each well, mixed, 

and incubated 24 hours. Fifty r.icroliters of 311-'1tl containing 

0.2 uCi are added into each wel and incubated for 8 hours. 

Cultures ae harvested onto glass fiber filters and 3ii-TdR 

incorporation is determined by a liquid scintilla'Jon tounter. 



3.) ktI. A NAC V'5, PRI .ARM ION OF CTLL-2. 

3.1 Miintainance of (I.L-2. 

CTLl,-2 cel ls were oMUtainM from Professor Dr.Kfard E.Bullock, 

Di Vision of InfcCtioUs [Iiseasc-s, [partMent of Internal edicine, 

CoIl egt of !Ied icine, University of Cincinnati, U.S.A. The cell 

line at 5 x 101 cells/r1 was grown in 11.1 media supplement with 

20% rat factor. At every 2 days, the cell line was split into 

5 x 104 cells/ml and grown in 20% rat factor in ILI media. 

3.2 Preparatic, of CILl-2 for I.2 Assay. 

At the end of 2 days proth, the CTI.L-2 cells are washed 

twice with I.1 media. The cell pellet is resuspended and 

incuibated at 37"C 5. CO. for 1 hour. Ile supernatant is removed 

by centrifugation and the cell plellet is diluted to 1.0 x 10 6 

cell]/] l with I[.l medium. This cell suspension is now ready to 

be used in -he 11.2 assay. 
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PART M11. DETE ,' INATInN nF CFLL, TYPES REQII RED FOR IL2 PRODUCTION. 

I) Role of n 'tes in I.2moc P rodcut ion. 

Twenl y rilli iiter, of %nvAb I lofd is obtained from normail subjects 

in a hopariiii td tc , POWs are separated by Ficoll-Hyl)paque density 

106
 
C~nn V tt:'t ion adjusted to I x 10gradient centri fi ti n, a hc.d :n.d cWlE 

cells/ml. IW!Ls 3 x 10 cells/3 rl are added onto a 10 x 35 mm tissue 

cult nrC dish, incaibted 2 hours at 37'C 54 C(O. 4nar('nt celis are 

Wa,;sheUd Out 3 tiMr-C% With 5 1C-F.(A I. I ce] Is in the naadhU rent cells 

are AFLT- ro tt t .nd ,erated by Fi col -lyp:,qu. grad ient centf i fugati on, 

'Ariour crnceltrt iolls of parifi ed T cells are added onto adherent cell, 

which adh.re or a lastic dish. 5! FCS-RP.lI media is added with a final 

t t al volume of 2 ml. containing 10 or 20 ng Con A. IL2 from various 

cells co-culture is !eteCriiVed. 

2) Pole of T Cell Cncentrations in 11.2 Production. 

Purified T cells is prepared by AET-rosetted of the nonadherent cells. 

Various cuncerntrations of the purified T cells are stimulated with 10 and 

20 ugn. Con N\ for I.2 production. At one T cell concentration producing 

minium annunt of I.2 would he selected for mixing with various amounts of 

purified mnnocyles to produce maximum amount of IL2. 

http:FCS-RP.lI
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PART IV. PRODUCTION &ND ISOLATION Of MOUSE Il2-PE.;m SPLE.ENT CELLS. 

I.) Product ion of Growt h Medium (RIat 11,2). 

Rat spe!en cells (1 x 10 6 cells/ml) are stimulated with 5 ug/nd
 

Con A, and incu!,,ted Lt 37"C 5O CO, for 
 18 hours. Culture supernatant
 

is harvested, alJdd With 
 20 mg/mi of c -methyl-D-m-innoside, filtered
 

sterile, ani 2 ml
stored alicmots in vial at -20*C
 

2.) Induction and 
 Isolation of Mouse 11.2-dciprildent Lymphoid Cells. 

Mouse (Balb/c) arespicln cells freshly prepared from the animals. 

The thrice ,%ished spleen cells (1 x 106 cells/mI) are stimulated with
 

5 ug/rI Con A, and i ncubated at 37'C 
 5% CO.) for 72 hours. The Con A­

stimulated spleen are
cells harvested and washe with RPMItwice medium.
 

The cells are adjusted to S x 105 cells/ml with 
ILl medium supplemented
 

with 20'. growth medium, incubated 
 at 37"C 5% CO2 48 hours. These cells
 

are s;ubcu.ltlred 
 with 20% growth medium in ILI medium every other day. 

3.) Test of .2-de endent Cells.
 

After mouse (Ralb/c) spleen 'ere
cells stimulated with Con A for 

3 days, The cells wcre washed with ILI medium and adjusted to 5 x 10 
cclls/ml with 1I1.I medium only, 11.1 medium supplemented with 5 ug/ml 

Con A, ,nd 11.1 ri(-dium supple:-ented with 200 growth medium. All cell 

cultures are inculbteA at 37"C 5O CO2 for 48 hours. Total cell number
 

is determined in a hemocvtometer and the viable cell number determined 

by trypan bloexc lusion. 



C. t, SLTS:
 

PART I TPfU)p~jC[ l(1N AN[) IO 011.1L
 

Tabl e I . Shows results of scparattion and purification of normal human 

nonloC)sT I.pI lity of DnUnspeci fic esterase posit i\,e cells (monocytes) is 

r:lni;eud from 7., - 82 . 

Table I. Sepiration arnd pujification of human moniocytes. 

+ k. "S1. ill e Ive% NSE inSubI CC t No .ionI-aihercunt Adherent

PBcl, Cells 
 Adhere Cells
 

1 12 , 20 82
 

2 13 2 14 78
 

3 10 1 8 82
 

4 14 2 16 74
 

Ta'le 2 and fiL rus 1,2,3 show results of monocytes concentrations for 

the production of ra:imom 11,1. It is found that monocyte concentration at 

3 X l5"/F1 producin, maximum amount of 11. 
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Table 2. Determination of monctc conc crtrations ILfor production. 

l ..... I!t-1 cct ix'itv (e~n)[-­

. h I 

II~ ionsI.'],i D PI, Only 

: 1:1. 1:S 1:10 1:,2 1:2 

I J 13, 35 9 2,579 2, 087 9,147 281 2,06S3 10"S 1.2,111 11,0S:, 7,61;15 .,905 , 37 /11, 4 128{, 00,8 
I w 9,r>; ,00 - 2,716 .1,324 1,401 1,612 

1 12,412 19,401 9,07 4,109 2 ,S0 1 11,98S3 281 2,068 

4 x1 & 2 12,H99 11 ,974 (q,75 3 5,374 1 JAoI 9,78 281 2,068 

3 121-I,1 ?J 2 ,2I' O9 3,313 1,40l1 1,62 

1 9 jA.f 12, 9.5 9,104 8,52 2,415 7a641 281 2,068 
5 x 10fS .1 ,5!1(,n15,1 , 4 73 8,607 4,740 5;,293 281 2,068 

3 r,24 5F705 3, (I d 5 - - 1,401 1,612 

, I 3. 4 6 31 07 22,006 12,09 1,95 2,358 281 2,068 
std. 2 34.1496 31,097 22,006 12, 009. 4,795 27,358 281 2,068 

. I8,701 5,,519 9,29 [5,157 1,532 ­ 1,401 1,612 

'Table 3..a.i figurvs 1,5,6 depiet the II'S concentrations for maximum 

stimulation of 111 production. The appropriate I.PS concentrtion for 

j'lfl .irn .stimul, rion of IL1 productio,i is 20 ug/ml. 
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table 3. Plut rm in ation of 1P concentration for maximum stimulation of 

ILI procluction. 

IL-1 activity (cnn) 
I~TS cn. a'-ThN,"+ Thy 

.-,o./l' 1: ' 1 7 1: 1 :1(, 1i ­

1 :, 1 , 5, ) 2,337 13,339 P1 
21 2. 1 1 , 2 2i 1 

?1, 1 ,3'( 1 ( , ) ", , I 1 5 ( ) 1 2 , 1 1 1 1 3 , 7 01 1 , 2 11 , 159 

- 2o 5,1 1 011 82 4,717 1,026 7','6 

2,17 1 I () ,' ?10I1 , 2,10 1 ,171 1, s (II F,92 1,115 1,020 726 

:2 , ,117 1 .3 1 ,55 1 ,026 726 
,0,-,.1 2 (( 1 ,0,9 .1,8(,5 1,211 1,159 

I 3, () -,)'1 ' 18 1,32' 1,560 2,478 1,026 726 
60 2 6,,'S .,0S2,872 2,001 2 371 1,86,1 1,026 726 

3 I, 47 2 1 ,16 1.223 2 1.14 3,621 1,211 1,159 

St I. 	 1 3.),221 .-1 .0,73 0, 73 1 ,816 .162 30,700 1,026 726 

2 37, 151 -24,19(, 1 5,970 .1,1135 4,637 1,211 1,159",18 
. . . -.. 
 . . . . .	 . . . .
 ....... . . . . . .	 . . .. . . . .... ...... . .. . . ... . 

P .RT IT, 	 PP1L)C1910'; !,ND H;I,%I iVIINON OF I 12 

OR L2
I. 'I 'IIvVi OF0 PI\[. (:,I,IT i ( 1 PRODUICrIoN 

1.1 	 Ti tration of Optiiir Con A (ocentrat ion. 

'lit rat ion clrvcs for Con A concentration to stimulate maximum 

product on of II,2 are siown in fiu' orcE7,8,9 and 10. The optimum 

conce;tration of Con A is found to be 40 ug/ml . 
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1.2 Determination of Optimum PBM,.s Concentration. 

The opti.mum PBI.s concentration for tlhe production of maximum 

IL2 is dpi',ted in figi.res 11,12,13 and 14. The optimum PBILs 

conentratjon for T%:jximum 1L2 p1coductJon can be 1.0 x 106 cells/m1 

or 2 x 106 cell s/ml . Iowuver, the 1 x 106 cells/ml was selected 

because blood rpecivcns from subjeetus have to be limited to the 

min mum. 

1.3 	 Titration of Optitu' Incubation Time.
 

Figures 15,16,17,18,19,20.21,22,23,24,25,26 and 27 
show the 

titration curves of optimum incubation time. Although after 8,12 

and 18 irs oi' incub:mtion, all produccd large amount of 1L2, the 

incubat ion time of 8 hrs Is chosen because at this point there is 

less variation of the amount of IL2 production than at other points. 

2. ASSAY 	 OF 11,2 AC'!IIVITY. 

2.1 Tiitrtior, of Optimuyum Concentration of CTLL-2. 

Titration corves for optimum concentration of CTLL-2 are 

depicted in figures 28,29 and 30. The appropriated concentration 

of CTLL-2 	for 11.2 assay is 8 x 103 cells/well. 

2.2 Effect of Co:i 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! 1I. DETER MI NATFI ON OF CELL TYPES PC1tJ IRE ) FOR I L2 PROWTI11ON. 

T.1l1t1 0,how eff'ct of Imnocytes and T lyrphocytes on the 11.2 production. 

Monoc tes alone produce ve)" soll amwnt of I,.2, however, when homologous 

T calls was added, large amount of I12 prod,,c,.d. 'I cells a lone can produce 

l ,el" ar:)tlJ t. t,f 1U.2. 

Jable 	.1 . Efftct of r'ohOCytS and T 1.VT'Qphocyt es on the , rednction of IL2. 

7.,xpe riment Nunmber 

12 3 4 1 5 6 
(c- (p-pm (c pm] (cpn) (cpm) (cpm) 

no only 2, 6C8 88 2,827 254 3,145 932 

m6 + 4.5 x IH) F 13,119 9,727 N) ND 15,172 ND 

4.5 x 10 T 13,563 ND. NIl N) 12,422 ND 

me 	 4 30 x 106 T 11,340 10,120 ND ND 14,234 14,256 

3.) x 19 6 T ND. NI). ND ND 12,684 14,033 

M6 + 1.5 x 0 ' 5,805 6,651 6,272 3,4? 7 15,498 14,064 

1.5 106 1I NI1. 5,808 3,870 2,157 7,915 8,047 

3 x 10 PW{I, 10,622 17,159 21,085 22,353 14,542 13,890 

'able S showed th determination of concentration of T lymphocytes 

alone to produce mininum amount Of I.2. 



16 

Tab] 5 . Concentration of T1)nphocytes prodace minimum anount of 11.2. 

Amount of 11.2 Amount of IL2 
AMount of Conc. of in in 
T c (.II Con .' Experir vnnt

(cp,:) 
1 Expe rimcnt 

(cpI:) 
2 

I x 1)0 20 237 2,015 

I x 106 10 2,276 230 

5 x 6 
2(20 520 1,006 

5 x 106 10 1,018 847 

2.5 x 106 20 1,198 2,164 

2.5 x 1i6 10 112 557 

2 x 106 PBMLs 20 12,074 16,500 
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PART IV. PRODUCICON AND ISOIATION OF MOUSE IL2-DEPENDENr SPLEEN CELLS. 

Figures 32, 33 and 3.1 show the rCsults of IProduction and isolation 

of mouse [l.2-de-penieit .';plcen cells. From the cell growth curves and 

percent of vi'ible cells, it can be couc!LJed that th: ..Ouse 1L2-dependent 

spleen cells can be produced and isolated in our laboratory. 
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Figure 2. '!oncc)'tc coflcntrat ions f,- the production of ILl 

(cont .) 
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lig~ure 3. Nonocvte colucra,,t ion:,. for the productfion of I 1A 

(cont .) 
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33 

311 = Standard ILI 

LPS 20 vig/ml 

1.4 
= IS lo 1;g/ml 

= ITS 60 lg/ml 

12 

1 2 4 
.1.
 

IT-

Ii . IS.S conc,,nt ri t ions for optimliuin stinulation of ILI 

product ion. 
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.311}o Standard I1.1 

1. 

12 66 

u 

i 

ITI fII [S. 

ProductIio 

S .i(ons 

P0.g/rnl 

1(0 

: 

C. 

1 2 3 

.a'.,x of Sitr:.;] (., 

Figure 5 . I.PS concen trat ions for opt i mum stimul ation of I LI 

produ t ion (corot. 
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Figret~ 	 "'S concenti;It ionls fOr- optimum stimulation of ILl 

product ion (cont .) 
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3.0 

- Con A 

= Con A 

Con A 

Con A 

= (on A 

5 VIg/m1 

10 ig/ml 

20 1g/ml 

-10 ,g/ml 

60 i~g/ml 

1:2 1:4 1:8 1:16, 1:32 1:0.1 1:128 1:2S6 

11.2 Diluitions 

lFi pure 7. Conct-ritratior, of Cori A for optiminn sti,ilation of 1I.2 

produc t ion. 
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-

* 

0 

* 

0 

= Con A 5 l.g/ml 

= Con A 10 up/ml 

=Con A 20 mI/nl 
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