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BACKGROUND/INTRODUCTIONS
 

Leprosy is a chronic infectious disease caused 1)y a 

bact eri uin, My__bac eriun IleI2r!! . This di ease has a wi de 

distribution throughout the world, and it is most preyalcnnt in 

the tropics and subtropics. It is estimated that there ar,. 

approximately 15 nillliion i eprosy cases in this wor]d. The vast, 

majority of these patients are found in the "medical tropics" and 

outlying focl. The Indian subcontinent probably has the greatest 

number, four million, while the countries of tropical Africa have 

the highest prevalence rates, oft en 20-50 per thousand. Most of 

the countries of South-East Asia (Burma, Thailand, Indonesia, 

Malaysia, etc.) have considerable numbers, and many countries in 

South America have leprosy problem: (Browne, 1984). 

In Thai ijid there are approxiimate 200,000 leprosy patients 

among 50 million population, with about 500 new cases annually.
 

Statistical 
 date fronm the Division of Health Statistics, Office 

of the Permanen)t Secretary, Ministry of Public Health, shows that
 

new cases of leprosy wcre 340 cases in 1979, 447 in 1980, 591 
in
 

1981, 515 in 1982, 583 in 1982, q33 in 1984, and 279 in 1985. 

It is very interesting that one single species of' M. Ieprae
 

is able to cause wide variation 
 of disease forms in different 

persons, depending upon the infected individual's immune status 

(Rees, 1969). Therefore, the ci inical course of leprosy is 

depended on a continuing host-parasite relationship. Leprosy 

patients are classified into 6 immunopathologic groups (Ridley 

and Jop] ing, 1966); polar tuberculoid (TT) borderl in~e, 
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tuberculoid (BT), borderl ine (BB) , borderline ]epromatous (Bj.) 

and lepromatous (LI) , which is subdivided into subpolar 

lepromatous (LLs) and polar ]epromatous (Lip). 

It is generally accepted that the different clinical forms 

of leprosy are clearly associated with varying host defense and 

cellular immunity to M.leprare (Jopling, 1984) However, the 

imriunoIogic defect(s) leading to the reduction or absence of 

cellular immunity to M.l e'a( in lepromatous leprosy are not yet 

fu]I y understood. Early studies of patients with ]epronratous 

leprosy suggested that there is a general ized anergy or 

unresponsiveness for cel- irediated immunity to various ant i gens 

Other investigators suggested that in the early stages of 

1 eproriat ous leprosy, whhile unresponsive to M. eprL ant igens, 

appear quite capable of manifesting normal response to other skin 

test antigens such as coccidioidin, histoplasniin, and I'rI (Turk 

and Bryceson, 1971; Myrvang et a]., 1973; Mendes et a]. , 1974). 

Evidence for sippressi on of the immune response by 

suppres sor T ]yriphocytes or mionocytes in I epromat ous leprosy 

pat i en t s was presented (Mehra £t a] , 3979, 1980, 1984). 

However, other attempts to find disease-related suppression in 

]epromat ous leprosy hav yieded confIiet ing results (Bjune 1979; 

Nath and Singh, 1980; Bullock et al., 1 982; Stoner et a]., 1982). 

Leprosy-spec ifi c nonresponsiveness in vitro was shown to result 

from a lack of IL2 production and can be overcome by the addition 

of exogenous IL2 (laregewoin et al , 1983). It was also shown 

that peripheral blood lynphucytes of .,promatous leprosy patient 

failed to produce IFN-d upon expo.ure to M.Ieprae and this 
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defici ency was restored by the addi t i on of puri fied humLan I1,2 to 

the in vitro lymphocyte cultures (Nogueira et a]., 1983).
 

In our studies, the i mmunoregu]atory mechanisms in leprosy 

patients will be t:valuated at the eel lul ar level by measuri ng 

levels of ILI from monocyt es and levels of 1L2 f) 'om T 

lymphocytes. The numbers of I Li-producing im;onocytes and I12­

produci.ng T lyiphocytes will also be ev).uated. The function of 

suppressor T 1lymphocytes and helper 7 lymphocytes from Iepros y 

patients will1 be studied by HMI ar,d CMI assays. Molcular 

analysis of the genes controlling IL2 and IFN-6 product ion will 

also be evaluated from the 'ame patients and normal controls. 

The act ive collaborat ion bet wee.n a molecular biology 

laborat ory ill Jerusaleml and a c-] I u Iar inmturiol ogy Ieborat ory in 

Chiang Mai provides a bri dge between cellular and molecular 

analysis of this anci ent disease. The chance to obt8in 

scientifically meaningful results from this active collaboration
 

can be rated extremely high. The results of this project are 

expected to provide novel insight into immunoregulatory 

mechanisms in leprosy. 

OBJECTIVES
 

OVERALL AIM AND SPECIFIC OBJECTIVES.
 

1. Overall Aim. The aim of this research proposal is to 

elucidate the abnormality in cel]-mediated immunity (CMI) in 

human leprosy by study of the quantity and functional intactness 

of T ]ymphocytes pioducing 1L2 and monocytes producing ILl, by 

http:produci.ng


examination of the funct ion of T helper and T suppressor cel s 

and particularly their role in the regulation of 11,2 and JFN- Y 

gene expression in this disease. 

2. Specific Objeet. irts. The specific objectives of this 

proposed research is as follows: 

2. 1 To investigate the Ievel and numbers of 1L] ­

producing monocytes fron ,arious types of leprosy and normal 

subjects.
 

2.2 To determine the level and numbers of IL2-producirig 

T lymphocyt es from different types of leprosy and norm 1I 

subjects.
 

2.3 To assess the effect, inT_v i t roC, of e),'egenous IL] 

and/or IL2 on defective ILl-producing monocytes and defective 

IL2-producing T lyrphocytes of various types of leprosy and 

normal subjects. 

2.4 To eva]uate the function of helper and suppressor T 

lymphocytes of different types of leprosy and normal subjects. 

2.5 To invest gate IL2 and JFN--d gene regulation in 

different types of leprosy and normal subjects and the re] at ion 

between suppressor T cels and expression of IL2 and IFN-f genes. 

MATERIALS AND METHODS
 

PRODUCTION AND DETERMINATION OF ILl LEVEL
 

1. Separation and Purification of Monocytes. 

Hleparinized blood, 10-20 in] , from norm al controls and 

leprosy patients were diluted 1:2 iith sterile 0.01 M. phosphate 
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buffer saline (PBS) pH 7.2 and centrifuged on Ficoll--Hypaque
 

gradient (Boyum, 19;6). Peripheral blood Mononuc] ear Ieukocytes
 
6
 

(PBML) was collected, washed, and adjusted to IxO cells/ml with
 

5% FBS-CRPMI 

PBML, 2.0x]0 

medium. 
6 

cells in 2.0 Al medium were added onto a 35x]0 

mm plastic plate, incubated at 37 C 5. CO 
2 

for 2-4 hours. 

Nonadherent cells were washed off 3 timen with 5% FBS-CRPMI 

medium. Nonadherent and adherent eel is 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 monocytes on the plate 

could be achieved by adding a certain amount of 5% FBS-CFt'MI 

medium, 

2. Production of IL]. 

The adhered Wonocytes on Plastic plate Were adjusted to 
5
 

2x0O cells/mI by adding various amounts of 5% FbS-CtRPMI medium. 

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

Michigb.n, USA), 3O ug/m., was added, incubated at 37 C, 5% CO
 
2 

for 24 hours. Celi suspension was collected and centrifuged, 

supernatants assayed for ILl levels.
 

3. Quantitation of IL] Level. 

Thymocytes from 8 weeks old Balb/c inbred strain were billed 

by cervical dislocation and the thyMus gland was removed under
 

sterile conditions. Thymocyte suspension was prepared by gently
 

homogeniz:ing the thymus gland in a sterile mesh with a sterile
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rubber plunger. The thymocytes were washed twice, counted, and
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then adjusted to 3x10 cells/ml.
 

Samples were diluted 1:2, 1:1, 1:8 and 1:]6 with a final 

volume of O0 ul for each dilution. Thymocyte suspension, 100 

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

ug/ml) added, mixed. All sample dilutions were assayed in
 

triplicate using 96 wells tissue culture plate. Thyrocyte and
 

PHA-P mixlure were pipetted, 200 ul, into each wtll, incubeted at
 
0 

37 C 5% CO for 72 hours. Tritiated thymidine (8 uCi/mI ) was 
2 

added, 25 ul, into each we22, mixed, then incubated 2 hours. The 

culture was harvested onto glass microfiber filter by a cell 

hbbyvester, then counted in a liquid scintillation counter (LS 

3801, Bechnan). 

PRODUCTION AND DETERMINATION OF IL2 LEVEL
 

1. Production of 1L2.
 
6 

PBML, lx 10 cel s/N were stinulated with 2 ug/nl PHA-P or 
0 

I0 ug/ml PIFD, incubated at 37 C 5% CO 18 hours for mit ogen and 48 
2 

hours for antigen. Cell cultures were harvested and centrifuged, 

supernat ant added with 20 mg/mi of "-not hy l--D-mannoside, 
0 

filtered sterile and then stored at -70 C for IL2 assay. 

2. Assay of 1L2 Activity.
 

Samples were diluted in serial dilutions 1:2, 1:4, 3:8, 1:16
 

to 1:256 in 100 ul in each well of a 96 wells tissue culture
 

plate. CTLL-2 or 3-day CoL, A blasts cell suspension containing 
3 4 

8xIO or 8x1O cells/l00 u respectively, were added into each 
3 

well, mixed, and incubated 24 hours. H-TdR containing 0.2 uCi/50
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ul were added into each well and incubated for 18 hours. 
3 

Cultures were harvested onto glass mnicrofiber filters and H-TdR 

incorporat ion was determined by a liquid scinti lat ion count. er 

(LS 3801 Beckman). 

DETERMINATION OF THE NUMBER OF IL2-PRODUCING CELLS.
 

1. Preparation of s imulfated PBML. 
6 

PBML, 5N]O cells/m was stimul ated with 2 ug/ni] PHA--P 

(Wellconle) for 4 hours in a CO incubator, washed twice and then 
2 

resuspended 
6 

with 0I FBS-CRPMI medium to a concentration of 

2.5%10 cells/ni. 

2. Pre,paration o 3-day Con A-Blasts. 

Inbred strain of Baolb/c mice at the age of G--8 weehA old 

were illed by cervical dislocation. Spleens were renjoved, 

crushed, and passed through stainless steel mesh into RtPMI 

medium. After ei'ythrocytes in the spleen cell suspension wUre 

lysed w ith hypotonic ammionium chloride buffer solution, spleen 

cells were washed twice and resuspended in 10% FBS-CRPMi nediun. 
6 

Spleen cell suspension at ].×O10 cells/mi were cultured with 

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

3xlO cells/nj.
 

3. Preparation and Seeding of Culture Plates. 

Soft agar gel technique was used for the determination of 

IL2-produciijg cells. Each plast-ic petri dish (35x10 nim) contains 

lower agar layer consisting of 1 ml 0.5% agarose in 10% FBS-CHPMI 

medium, and an upper layer consisting of 0.7 ml of 0.4% agarose 

in t0*v FBS-CtPMl medium, 0.2 nil of responder cells (IL2-dependent 
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cells) and 0.1 nil of effector cells. In controls, the upper 

layer contains only effect o o F spondcr el Is. All cultures in 

the plastic petri dishes were incubated in 50 CO at 37 C for 5 
2 

days. The nunber of ILL-producin cc] I s surrounded by L2 

respons i ve cel Is was enumerated under a dissect ing microscope. 

SEPARATION OF HELPER AND SUPPRESSOR T LYMPHOCYTES AND FUNCTIONAL
 

EVALUATION
 

Isol at in and Separation of Helper and Suppressor T lymphocytes 

by Con A-SIRBC Rosetting Technique. 

This simple technic was developed from our laboratory for 

the separation of suppress or T l ymphocytes from hel per T 

lymphocytes. The principle of this technic is coating Con A onto 

SRBC. The SRBC-Con A will rosette with suppressor T Iymphocytes 

leaving nomrosetted T ]ypiphocytes as helper T ]ymphocyten. Th is 

technic can be performed as follows: 

1. inducti on of Suppressor
6 

T Lyiphocytes. 

PBi... , 4x10 cells in I 11A medium, were stimulated with 50 
0 

ug/50 ul Coll A, mixed aid incubated at 37 C 5.%' CO for IF hours. 
2 

After t wice washing with R.PM I medium, the cell suspension was 

incubatud for not her 42 hours, washed twice with RPM] medium, 
6 

and the cell concentration adjusted to lxIO cells/ml in 10% FBS­

CRI'MI medium. 
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2. 	Separation of Suppressor and Helper T Cells.
 

The Con A-treated FBML was separated for T cells by E
 
G 	 AET
 

rosetting technique. T cells at 3×10 /ml were mixed with 0.1 ml 

of 1.% ShBC-Con A, centrifuged at 600xG for 2 ain and incubated at, 
0 

37 C 5. CO for 3 hour. The cell pellet w'as resuspended gently 
2 

by aspiration with a pasteur pipette. Con A--SRBC rosetted T 

lymphocyt es and Con A-SRBC nonrosetted T lywphocytes were 

separated by Fico13-Elypaque gradient centrifugation. Con A-SRBC 

in the rosetted layer was lysed by hypotonic ammonium chloride 

solution. The Con A-SRBC roset ted T cells and Con A--SRPC 

nonrosetted T cells were studied for the innmunoyegulatory role in 

HMI by reverse hemo3ytic plaque assay and production of 3gG leve] 

by ELISA. 

RESULTS
 

PRODUCTION AND DETERMINATION OF IL2 LFVEL
 

Figure 1 shows the titration of optimal concentration of 3­

day Con A basts for maximum p,roliferalive response in 3L2 lcvels 

assay. The optimal concentration of S-day Con A blasts for I1L2 

levels assay is 2x10 cells/we]]. Figure 2 depicts effect of JL2 

levels assay without adding .1-methy]-,annoside into the tested 

supe ralant fluid. It js n:ccessary to, add K -methyl mannoside 

into the tested supernatant fluid to abolish the inhibitory 

effect of Con A. Figure 3 illustrates the opt imal concent rat ion 

of 3-day Con A blasts for IL2 levels assay 2x10 cells/well.
 

Figure 4 demonstrates the optimal incubation time for IL2 levels
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assay = 24 hours while the optimal pulsing time is 18 hours as 

shown in figure 5. 
0 

Figure 6 shows the concentration of INl0 PBML/ml is the 

optimal concentration for maximum IL2 production. The optima) 

FHA-P concentration for maximum stimulation of IL2 production is 

2 ug/m] as shown in figure 7. Figure 8 depicts 18 hours being 

the optimal stimwulation time of 2 ug/ml PHA-P for maximum I,2 
G 

production from lxlO "BML/ml. 

From this study, the optima1 conditions for IL2 levels assay 

and production are investigated. For optimal IL2 levels assay,
I 

200 cells/well1 of 3-day Con A blasts is incubated with tested 
3 

sample for 24 hours tnen pulses with 11--thym idine for 18 hours. 

For optimal IL2 production, PBNL xlO /ml is stimulated with 2 

ug/m] liHA--P for 18 hours then supernatant fluid harvested for IL2 

levels assay. 

DETERMINATION OF THE NUMBER OF IL2-PRODUCING CELLS
 

Figure 9 demonsirates the optimal concentration of 3-day Coil 

A blasts ( responder cells) fur 112-producing cells assay, the 

optimal concentrat ion is 610 cells/plate. Figure 10 shows 
5 

2.5x10 PEML/pate is the optimal coDcent ration of effector cells 

for L12-producing cells assay. 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 stimulation time of PBML by 2 ug/m] PIIA-P for IL2-­

producing cells assay is 4 hours. 

11
 



SEPARATION OF HELPER AND SUPPRESSOR T LYMPHOCYTES AND FUNCTIONAL
 

EVALUATION
 

Tabl e I shows the percentage of Con A-SliBC roset tilg T 

lymphocytes from Con A-stimulated and nonstimulated PBML of 13 

subjects. The X4S.D. of percent T cells in P41,I stimulated with 

Con A = 70.2-15.4 while percent T cells in F rosette T cells 
(AET) 

= 86.0+3.2. The percentage of Con A-ShBC rosette and nonrosette 

T cells of E 
(ALT) 

The percent age of 

T cells --

T cel Is in 

4.4-+5.4 

nonst im

and 

ul at e

55.6-45.4 

d PBM], = 

respectively. 

66, 24 1 while 

the percent T cel Is in E 
(AFT) 

T cell : 82. 7 2.4. The percentage 

of Con A-SrPC irosette and nonrosette T cells of E T cells 
(AFT) 

from nonstimuIated PBML = 16.0+7.5 and 8,1.0J7.5 respt.ctively. 

Table 2 s h ows the suppressor activities of Con A-SR BC 

rosette T by foreing cells (P)PasaC.using eversecells plfique I-

hemolytic plaque assay technique in 18 norval subjects. It is 

noted t1at the suppress ive act iv it i es of Con A-SMLC 'osette T 

cells is dose dependent. Table 3 shows the helper act ivi ties of 

Con A-SRBC non oset te T cc IIs by PFC assay in1 8 11ormal ubjects. 

It is noted that t he enhancing activities of the Con A-- SRBC 

nonroset t e T ccl) s is also dose dependernt. 

Figure 13 illustrates the enhancement and suppres ive 

activities of Con A-SPIBC nonrosette and rosette T cells by PFC 

assay. It can be seen that both enhancement and suppress ive 

activities of t he Con-SIRBC nonros e t t e and roset te T cells 

respectively are highly impressive. 

Table 4 shows the suppressive activities of Con A--SRB(C 

rosette T cells by determination of secreted IgG in cul ture 

12,
 



supernatant fluid in 11 normal subjects. The suppressive 

activities of Con A-SRBC rosette T cells is dose dependent. 

Table 5 .ists the helper activities of Con A-SRBC nonrosette T 

cells in , normal subjects by determination of secreted IgG. 

Figure 14 depicts the enhancement and suppressive acti vities 

of Con A-SPBC rnroset to and rosette T cells by ELISA 

determination of IgG concentration ia culture supernatant. The 

enhancing and suppress:ive activities of both T cell 

subpopulations are also very impressive. 

Table 6 showF the suppressor and helper activities of Con A-­

stimulated T cells in 9 normal subju cts by PFC assay. Table 7 

also shows the suppressrve and helper activities of non--Con A­

stimulated T cclis in 6 normal subjects by PFC assay. 

Figure 15 illustrates the suppressor and helper activities 

of Con A-stimulated and non-Con A-stimulated T cells by PFC 

assay. 

DISCUSSION AND CONCLUSION
 

Opt ima] conditions for 1L2 production and 1L2 levels assay 

have been established. Optimal conditions for IL2 production was 
6 

1x00 P..I/A] stimulated with 2 ug/ml PEA-P for 18 hours.
I 

Optimal conditions for 1L2 levels assay was 2x10 cells/m] of 3­

day Con A blasts incubated with tested sample for 24 hours then 
3 

pulsed with H-thymnidine for 18 hours. We carefully investigated 

each step of 112 levels decermination to obtain the precise IL2 

quant it ation, 
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6 

This report also shows that all opt imal conditions for
 

quantitation of ].2-producing cells have been investigated. PBMi,
 
6 

50l0 elAWs/ml are stimu]ated wiIh 2 ug/m] FHA-P (Wellcome) for 4 

hours, washed twice with FRPMII 1610 meCium, then adjusted to 
6 

2.50]0 ce]ls/ml by 10% FBS-CRPMI medium. For quantitation of' 
5 

'L2-producing 

mixed with 6>:1

cells, 2.5x00 
6 

0 cel]si200 uA 

cells/00 u- of effector cells 

of responder cells and 0.7 m 

was 

of 

0.4% agarose in RPMI medium. After incubation at 
0 

37 C 5. CO for 
2
 

days, the number f IL2-prcducing cells were quantitated by a 

dissecting mi croscope. 

During this research period we have set up optimal 

conditions for Con A-stimulation of suppressor T cells in PBML, 

separation of Con A--SUtC rosette and nonrosette T cells. We have 

also evaluated function of each isolated T cell subpopulation by 

mnasuring PFC and IgG concentration by reverse hemolytic plaque 

assay and a sandwich ELISA technique respectively. From this 

study, Con A--SiRUC rosette T cells showed imressively strong 

suppressor activities whi.le Con A--SRBC nonrosette T cells showed 

very strong helper activitiies. 

WORKPLAN FOR THE NEXT PERIOD
 

The relationship of 1L2 levels and numbers of I112-producing
 

cells in various types of leprosy pat ients and normal subjects
 

will be evaluated. Quantitation of ILl-producing monocyte is on
 

the way c setting up. We are also setting up the procedure for
 

separation of suppressor T cells from helper T cells by specific
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monoclona1 antibodies and complement 1ysis system. we will try 

to investigate the in yjtro effect of recombinant IL] and/or 1,2 

on the defective ILl-producing Monocytes and the defective I,2­

producing T lymphocytes of leprosy patients. 
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Tnblc 1. Percentage of Con A-SRIC rosettcd and non-rosctted T lymphocytes from Con A-stimulai.ed 

and non--sLimiiIted 

Subject 	 Con 

Numbr 	 *T cellis %T in F 

in PBML rozetl.e T 

1 77.5 91. 5 

2 75.5 3n. 0 

3 71.0 85.5 


4 731.5 81.0 


5 73.0 R5.0 

6 68. 0 88.0 

7 73.5 R1.0 

8 69.0 88.0 

9 73.0 82.0 


10 66.5 03.0 


11 69.0 82.0 


1.2 65.0 R9.0 


13 57.0 ND 


X1- .f.70.2-15.-E36.013.2 

PBML. 

A-Stimulatd 

.Con A--SRGIBC 

ror-ett T 

!9.0 

47. 0 

54.0 

.37.0 

/19.0 

,15.0 

1.0 

39.0 


37.0 


19.0 

10.0 


40.0 


18.0 


4,1 . ,14_-5. 

?Con A--SRBC 

non--rocl t, o T 

51.0 

53.0 

4'. 0 

63.0 

51.0 

55.0 

57.0 

61.0 

63.0 


51.0 

60.0 


60.0 


52.0 


55.6_45.4 

.%T cells 

in PBMI, 

63.5 

rl4.0 

70.0 

68.0 

6R.5 

66. 5 

72.5 

68.0 

67.0 


50.0 

61.0 

60.0 


68.0 


Or6.2 ,4. •_-

Non-Con 

%T in E 

rsc:etI e T 

85.0 

85.0 

80.0 

82.0 

PO.5 

82.0 

87.5 

82.5 


81.0 

81.5 


ND 

N1D 


ND 


82,7-4-2 AI 

A-Stimulated 

',;Con A-SI.BC 

roscl.tc T 

!..5 

14.0 

2,11.0 

33.0 

13.0 

19.5 

18.5 

11.0 

13.0 


9.0 


8.0 

9.0 


25.0 


16 0 1-7. 5 

'OCon A-SR7BC 

non--rosettle T 

88.5 

86.0 

76.0 

67.0 

87.0 

80.5 

81.5
 

89-0
 

87.0
 

91.0 

92.0 

91.0
 

75.0
 

84 . 04-7.5 

http:roscl.tc
http:A-stimulai.ed


Table 2. Supri'escr and Helper Activities of Coy A-SRB(C tosetting 

T ce]]s lby PlaFque Formi ng C.1Is. 

Subject Per Cent of Con A-SPIBC Host ti nj T Ce] Added 

Nuiber 0 5 10 20 40 80 

1 7660* 58.2* NI ND NID ND 

2 7660 53.0 ND NI ND ND 

3 9300 21.5 57.0 71.0 ND ND 

4 9600 22.4 38.0 44 .3 60. 9 ND 

5 8550 ND 85.0 94.2 99.7 ND 

6 8550 ND 88.3 92.7 96 5 ND 

7 8550 ND 8,1.2 89.2 98.5 ND 

8 8550 N1 (4 9 91.2 93.9 ND 

9 9200 ND 49.5 53.3 72. 3 77.7 

10 92()0 N) 1. 0 14 7 41.8 83.7 

11 4300 69.8 79. 3 97.0 98.4 99.5 

12 4300 11.6 77.0 84.9 99.] 100 

13 4200 75.0 79.9 95.9 964 99.5 

14 4200 23. 3 71 .9 81.7 97.] 100 

15 5520 5.8 31.6 58.0 74.6 81.9 

16 5520 16.7 12.0 58. 0 7-1.6 85.5 

17 3870 10.1 20.7 65.1 77.5 93.8 

18 3870 34.4 43.1 66.4 82.7 97.2 

X- I.S:1. 0 5 +2,1.3 56.5j26,5 72.4J23 84.3+37.2 91.948.8 

* Number of PFC/I N 106 I'BHIL 4, Percent suppression. 
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-----------------------------------------------------------------

Tab]e 3. Suppressor and Hel per Actjivities of Con A-SI3 C 

Non-rset i ing T Cells by Plaque Formiing Cel Is. 

Subject Per Cent of Con 	 A-SRBC Non-ro.ettinp, T Cell Added 

5 10 20Number 	 0 

1 9300* 041.3** 123.7 NI) 

2 9300 65.7 92.5 128.0 

3 3600 37.5 6f'. 8 181.3 

4 1600 8.1 75.0 200.0 

5 2300 12.2 21.8 347.8 

6 2300 NP 57.8 156.5 

7 3500 2.6 ND NI) 

8 3500 33 .4 NIS 20.0 

X4S.D. 0 3t.7437.9 73.3431.] 138.8+63.5 

* Number of PFC/] xl O ' I'BMIL kf'ercen t enharncement 
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Table 4. 	 Suppressor and He]per Activities of Con A-SRBC Rosetting 

T Ce]]s by Pctecoion of Secre ted IgG, 

Subject Per Cent of Con A-SUBC Rosett.ign T Ceil Adaed 

Number 0 5 10 20 40 80 

1 100* 54 734* 72.15 87.02 85.18 88.34 

2 100 48. 03 64.61 ND 72.83 71 .19 

3 100 35.07 ND 6119 57.38 81.45 

*1 100 42.07 65.38 73 58 69 .60 76.80 

5 100 51 .58 ND 62.55 54.67 71.38 

6 300 58 .06 ND 6, 45 58.56 75.22 

7 100 40.09 53.55 54.67 67.34 74.48 

8 100 2,1.86 -15.41 60 .,1 78. (;3 82 .69 

9 100 ND 35.44 90.56 90.10 92.73 

10 100 59.62 ND 77.73 9316 93.16 

1] 100 47.86 45.36 6,133 69.36 84.96 

X-S.D. 0 4610+2.8 5,.t+5.0 69.6+3.9 72.4 z14.0 81.2+2.4 

* Concentration of secreted IrgG at the base line was ]00,",: 

** Percentage of Suplpression 
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--------------- - -- - -- -- -- -- -- ------- -- --- - -- ---

Table 5. 	 Suppressor a nd Ile1per Activities of Con A-SRBC 

No--rosc t t g T Ce I]s by )et ect ion of S c rt (-d I g(. 

Subject Pe r Cent of Con A-S 1f13C Non-roset t iP:T CeII Added 

Number "0 	 5 10 20 

1 100* 1 .62 4: 7 . 90 24 .87 

2 l00 N D 35.26 60 -13 

3 100 59.94 70,72 53.52 

4 100 3.09 12.16 15.90 

T4S E 	 0 20.5+1 9.8 47.5+11 5 38.64] 0.8 

Con cent-rat ion of secreted 1gG Fit the base line was 100% 

4* Percentage of enhanceilent 



Activities of Con A-Stimulated TTable 6. Suppressor and Helper 

Ce] is. 

- .-- -- - -------- - - - - .- - - - - - . . 

Per Cent Con A-.i imulated T Colls AddedSubject 

10 15 20Number 0 5 

3 385004 -1.6** -],] 3.2 10.3 

2 18500 3.2 9.2 15.7 18.9 

3 8000 -10.3 10.0 22.5 48.7 

4 8000 0 16.2 28.7 45.0 

5 6200 -8.] 8.3 8.] 9.7 

6 8900 11.2 22.4 42.7 46.1 

7 8000 5.6 4.5 12.4 13.5 

8 3870 7.2 8.3 ND 36.9 

9 3870 -3.4 -0.8 NI) 29.5 

--------- ----------------.,--------------------------

X4S.D. 0 -0.2,1-8.4 8.5+7.5 19.0 1]3.0 24.3-136.0
 

* Number of PFC/1 x ]06 NiBm], * Percent suppression 
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Table 7 Suppressor and Helper 

Stimulated T (ul ls; 

Subject Per Cent 
Numbe" 0 

1 18500* 

2 8000 

3 8000 

4 6200 

5 6200 

6 8900 

Non-Con 
5 

-5 4** 

6.2 


-21,3 


-9.7 


-11 3 


-25.8 


X+S.D. 0 -11.2+31.1 


I Number of PFC/1 x ]0 PBML 

* Percent suttession
 

Activities of 

A-Stimulated 
10 

-1.1 

17.5 


2.5 


-4.8 


1] 3 


--7 9 


-0,85-10 


Non-Con A--

T Cells Added 
]5 20 

3.8 3.2 

2.8.7 31.2
 

22.5 37.5 

-14.5 11.3 

1 .8 39.3
 

2 .2 23 .6
 

7.75+3 21+12.7
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Concentration of cells/well
7 


5 x 	10 

-2 
 x 10L 
6 
 on 	 1 

=5 	x 103 

x 	 5 

IJ
. \ 

o 3
 

U)
 

,E,
 

0
 

1:2 	 1:4'A 1:8 1:16 1:32 1:64 1:128
 

FINAL DILUTION OF RAT FACTOR
 

Figure 1. Titration of optimal concentration of 3-day
 

Con A blasts for maximum proliferative
 

response in IL2 levels assay (incubation
 

and pulsing time =24 and 18 hours
 

respectively; 3 experiments).
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6 
 Concentration of cells/well
 
0*=5x104 

A = 2 x 104 

N = 1 x 1 

S -A *=5x 103 

LU 

=3 

Uj A 
L 

0~ 

1:2 	 1:41 1:8 1:16 1:32 1:641 1:128 
FINAL DILUTION OF RAT FACTOR 

Figure 2. Effect to 1L2 levels assay without adding 
Z- methyl-mannoside into the tested 

supernatant fluid (incubation and pulsing 

time = 241 and 18 hours respectively). 
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CD 
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w3 

$ 2­

0.51
-2,5

0 

CONCENTRATION OF 3-DAY CON A BLASTS
 

(x 104 CELLS/WELL)
 

FiguFe 3. 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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12 18 24 Li8 

INCUBATION TIME (HOURS)
 

Figure 4. Determination of optimal incubation time for IL2
 

levels assay (concentration of 3-day Con A blasts
 

= 2 x 104 cells/well; pulsing time = 18 hours; 

5 experiments).
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0 	 --­-- i 	 I I 

12 	 18 24 

PULSING TIME (HOURS)
 

Figure 5. 	Determination of optimal pulsing time
 

for 1L2 levels assay (concentration
 

of 3-day Con A blasts = 2 x 104
 

cells/well, incubation time 24 hours;
 

5 experiments).
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X 

A 

11
 

0.5 	1 2 5 

CONCENTRATION OF PBML (x106 CELLS/M1L) 

Figure 6. Determination of optimal PBML concentration
 

for maximum 1L2 production (PHA-P 2 ug/mi
 

and stimulation time 18 hours; 1L2 assay:
 

3-day Con A blasts 2 x 104 cells/well,
 

incubation and pulsing time 24 and 18 hours
 

respectively; 5 Subjects).
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LUL 

0.5 1 2 5 10
 

CONCENTRATION OF PHA-P §kG/ML)
 

Figure 7. Titration of optimal PHA-P concentration
 

for maximum 1L2 production (concentration
 

of PBML 1 x i06 cells/mi, stimulation time
 

18 hours; 1L2 assay: 3-day Con A blasts
 

2 x 104 cells/well, incubation and pulsing
 

time 24 and 18 hours respectively.
 

5 Subjects).
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STIMULATION TIME (HOURS)
 

Figure 8. Titration of optimal stimulation time of 2/ug/ml
 

PHA-P for nisximum IL2 production from 1 x 106
 

4
PIBML/ml (1L2 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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CONCENTRATION OF RESPONDER CELLS (x 106)
 

Figure 9. Determination of optimal concentration of
 

3-day Con A blasts for IL2 producing cells
 

assay (effector 2.5 x 105 cells/plate,
 

PHA-P 2 mg/mi for 4 hours and incubation 

time 5 days; 3 Subjects). 
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CONCENTRATION OF EFFECTOR CELLS (x105) 

Figure 10. 	 Titration of optimal concentration of effector
 

cells for 1L2 producing cells assay (responder
 

6 x 106 cells/plate. PHA-P 2,ug/ml for 4 hours
 

and incubation time 5 days; 3 Subjects).
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Figure 11. 


A 

A 

C) A 

.7 A 

S 

1 2 3 '4 5 6 7 

INCUBATION TIME (DAYS) 

Determination of optimal incubation time
 

after mixing effector and responder cells
 

for 1L2 producing cells assay (responder
 

6 x 106 cells/plate, effector 2,5 x 105
 

cells/plate and 2 ,ug/ml PHA-P for '4hours;
 

3 Subjects).
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STIMULATION TIME (HOURS) 

Figure 12. Determination of optimal stimulation time of 

2 ,g/ml PHA-P for the maximum colonies 

production (responder 6 x 106 cells/plate, 

effector 2.5 x 106 cells/plate and incubation 

time 5 days; 4 Subjects). 
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Figure 14. 	 The enhancement activity of Con A-SRBC nonrosette
 

T cells and the suppressive activit.y of Con A-SRBC
 

rosette T cells (the concentrations of secreted
 

IgG were measured by sandwich ELISA).
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