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1. BACKGROUND/INTRODUCTIONS:

Leprosy is o chronic infecitious disedse characterized by a
unique spectrum of hwean iwmwune responses lo a single rausalive
agent, M. ieprae. Lepromarous patients, al one exlroeme, are

almost totally  bual specilicaily non-responsive to  M.leprace  in

1

ive  and dn vilre 5 steong delayed hypersensitivity aond  cell-

wediated  Lamunity  {(CML)Y marvk tuboereunloid patitents wl the olher

extreme, and most patients  exhibit  various intermediate
(borderline) CML responsivencss. Vurious defecls in CMI have

been  demonstrated both  in viveo and  in

vitro, ecupeccially 1in
Lepromatous paticnts, bul their underclying cause and pathogenesia
are unknown.

Hecent  ddevelopments in tmmunotogy and molecular biology now
mal ¢ it plausible to hypothesize that Lhe range of aberrant CMI
tn leprosy is duc Lo inadeguate or inappropriate  production of

TLhl and/or TLZ by host wononuclear colls, resulting ino u range of

lumunoregalatory disturbances as is observed in Lhe
twamunopalholoyic sprcbrum  of leprosy. If this iy  true, host

imwunily  to  M.leprae might be modificd by immunotherupy Lo
"normal e [ and/or LLZ producltion or vrespousiveness; il
False, il would exclude  « number of presently known
Jwwmunoregulatory  wmwechanisms  and  re-dircel  worl Loward other

bwmune cells and intevactions.  YThis hypothesis will be Lested as

follows:


http:pprop.in

1. Evaluution of IL1 and IL2 Production 1g Vitro :

Peripheral blood wmononuclear leukocytes  (PBML) will be
oblained From  healthy volunteers and various Lypes ol leprosy
paticnts, classiliced clinically und pathologically. The  PBMIL
will bhe stimulated with concanavalin A, phytohemapgglulinin, or
Moleproe anligens Lo produce (L2, wihich will be assayed Usiog an
LLZ dependant caliured T o0l tino (CTLL-2). Adherent wmonocytes
from pavienls’ PBML will be stimulaled  wilh lipopolysaccharide
(LPS) to  produce l},l, which will be assayed using o  mousc

thymocyle biocussay.

o

g Evaluation of Patient Lymphocyte Responsiveness Lo

Exogenous IL1 and IL2 as DPossible Tmwunowodulators

LT will Lo obiained from supervatants  of LI'S-stimuluted
cultures ol normal huwan monocytes und rom commercial sources.
1L puwrified from producls of o recowbinanl DNA bnuycriul strain
is avallable Trom anolher Faborutory. PBML ol different types of
leprosy  paticols, with or wilhoul these Iymphokines, will be

assayed  for  their ubility to divide in response to mitogens,

purificed M.leproe-derived  and/or synthesized antipens, and
control antigens as o measure of T cell responsiveness. B-cell

response  to  pokeweed witogen will be measured using a modified
reversce hewolytic plagque assay (PFC) und the secrelion of ITpG and
Lgd will be weasured in  culture supernatants  using ELISA

Lechiniques.

a
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3. Determination of Cell types Required for IL2 Production.

It defects in ILZ produclion are demonstrated in the above
studices, PBML  I'rom healthy persons and Teprosy palients will be
sepavated into monoceyte, B lymphocyte, T helper and Tosuppressor
Tymphoeyt s populalion by monoclonal anlibody rosclling
technigques.  The different fractions will be assuayed in dilfferent
combinalions to delermine o) the cell Lypes necessary Tor oplimal
L2 production iu response Lo mitogens and M. leprae antligens, and

b) whether any observed delects in 1L2 production by leproay
1 I

paticents’ ywphoeytes  are due Lo o consistant  dysfunction of
particulur  subsct(s) or  cowbinaulions. IT such o defect iy
obuserved, relevant coll subsels [rom HLA-D-wmatched paticnts  and

healthy tndividuals  witl be co-cultured to see if such defects

call be reversoed.

2. OBJECTIVES:
5
The overall objectives of this resecarch project arce :
(1) To determine the capability of monocytes and lymphocytes
from leprosy patienls and healthy subjects  to produce
ILI and [LZ respectively.
{(Z) To assesys he ef et i

Lro, of c¢xogenous 1L1 and TL2

on lywphoeyles irow leprosy palicnts.

%)

{3) Determination ol cell Lypes required for 142 production.

&



3. MATERIALS AND METHODS:

PART I. FRODUCTION AND DETERMINATION OF ILY.
I. Separation and Purification of Humun Monocytes.

Ten o twenty mitliliters of heparinized blood is  obtained
from subjects. The  Dblood is diluted 1:2 wilh sterile 0.01 M

phosphate  buffer saline (PBS) pH 7.2 and centrifuged on Ficoll-

Iy puguc. The  peripheratl blood mononuclenr leukocytes (PBML) is
collected, washed 3 btimes with [PMI 1610 media, cell

concentrations  adjusted with RIUMI LG40 containing 100 unilbs,//ml
penicillin, 100 us/ml steeptomycin, 2 mM L-glutamine and 10% heal

tnactivated fetal calf serum (FCS).

V]
PEML 2510 colls in 2.0 wl media are added onto a 365510 ww.
()
plastic plaic, tncabated ot a7 C BY CO  for 2-4 Dhrs. Non-
b}

adherent cells are wasbhed ol Y4 Limes with 10N FOS-RIMI 1640.

P'Bm1,, non-adhorent and  adherent cells  are slained with
nonspecific esterase slain {NSE) . The ¢xucl number of monocyles

adbicring  on the plate is caleulated and the concentration of
montvcyle  cun be achieved by adding a certain amount of 10%  Fes -

HEPMT 1640 wmedia.

2. Production and Quantitation ¢f IL1.
2.1 Production of IL1.

The  wdhcered wonoceyles of normal or leprosy patieuts on

5

plastic pltates  are adjusted to 2x10 cells/wl by adding  various

amount s of 105 FCS RPMIT 1640 media. Twenty  ug/ml of
(9]
lipopolysaccharide (LPS)Y  are added and incubated at 37 ¢, 5% CO
2
foer 29 hours. Cell suspension is  collected  and centrifuged

6



and supernatants assayed dor IL1.

2.2 Quantitation of IL1.

Thywoeytes  [rowm o week old BALB/C inbred strain wice are
used as the indicator cells in IL1 A5 S ay. Animals arce killed by
cervical  dislocation and the thymus gland removed under sterile
conditions. Thywooyte suspension  is  prepared by gently

homogenizing  Lhe thymus ygloand in a sterile wesh with u sterile

rubber plunger. The vhymocytes wure washed twice with IL1I media,
7
counted, wund then adjusted Lo 3310 cells/wl.
Samples Tor ILD assay are dituted 1 2, vd, 108 and 1:16 by
[LD wmedia with o final volume orf GUO ul for cach dilution. One

hundred wicroliters of thymocyle suspension ure added to  ecach
tube, and thoroughly wised. Thirty microliters of PHA-P (conce., 20
ug/ml) are addaed Lo cach tube and mixed.

ALl ILY sawmple dilutions ure assayed in Utriplicate using 96

well tissue culture plates.  fwo hundeed microliters ol the ubove

mentivned  wixture arc pipetied inlo cach well. The microtiter
QO '
Lissue calture plates are incubuled at 37 ¢ % €O for 72 hours.
‘)

Thymidine incorporalion into ONA is meusured by ;dding 25 ul  of
tritiated  thymidine {8 uCi/wml)  into cach well, mixoed, and
tncubated 2 hrs.

The catture is harvested onlo Slass wicrolfiber filters using
aocell harvester. The glass microfiber (ilters arc dvied at room
Lemperature overnight and translerred into scinlillation counting
Vials containing 4.0 wl | tquid seintillation fluia. All samples

are counted  dn oo liguid scintillialion countboer (LS B80T Beckwan



Liguid Scintitlation Counter, Boeckman Scientific Instruments,

Ine., Fullerton, CA 92634 U.5.A4.).

FART II. PRODUCTION AND DETERMINATION OF ILZ.

1. Production of ILY.
§
PUAL, 1=10 cells/ml  are stimulated with 2 ug/mti  PHA-DP

{(Wellcomey, or 40 ug/ml Con A (Sigma) or 10 ne/ml PPD
9]
(Connaught ), incubated ol 397 C 5% CO 18 hours for PHA-F and Con
2
A and 4% hours for PPD. Cell cultures are harvested and

centrifluged, supcernatant added  with 10 wmg/ml ol a[_methy1~D~
@)
wannoside, Fillered sterile and stored at -70 ¢ for 1L2 ASEAYy.

2. Assay of [L2 Activity.
Tested samples are diluted in serial dilution 1:2, 1:4, 1: i,
216 to 10296 with 1LY media in 100 ul volume in cach well of 4

96 woell tissue culture plates. One hundred wmicroliters of twice
]
washed  CTLL 2 conlaining 6216 cells/100 ul are added into  cach
. 3
well, mixed, and incubated 249 hours. Fifty miurnlitpru ol H-TdR

conlbuining 0.2 uCi/%0 ul are added into euch well und incubated

For 185 hours. Cultures are havvested onto glass fiber filters
J
and HFdil tucorporalion is determined by a liquid scinlillation

counter {(Beckman LS 3801).

PART TIT. PRODUCTION AND DETERMINATION OF INTERFERON.

1. Production of lnterferon.
$
FBML, tolG colls/ml, stlimuluted will PUHA-F 2 ug/wl or Con A
O
40 ugdml o ov PRD 10 up/ml oal 37 ¢ H% CO  for 1Y hr for witogens
2



and 48  hr  for anligen. Supernatants ure collected and  kept
0
ab —-70 C,

2. Assay of Interferon Activity.
Tested samples are Jdiluled in serial lwo fold ditutions fyom
1:2, 1:4, Lo 121024 in 75 ul/well in a 96 well tissue culture
plate. Well  numbers 11 and 12 are virus and cell controls
5
respecltively. FL. 5-1 «cells are added, 75 ul/well (1.5x10

cells/ml). After 24 hours of incubation, 50 ul of Vesicular

Stomatitis  Virus (VSV) is inoculated into each well containing

3
2x10 plague Torming units (pfu), oxcepl the cell control wells
which are filled with VSV free—-culture media. After 24 hours ol

incubation, complete  or 100% CI'E is obscrved in virus  control
wells, while in cell control weve FL 51 is completely intact.
Cells in cach well s Tisxed with 10% formalin for 10 winules

and  then stoined with 0.49% crystal violet in 70% wethanol for 5

winuates., Antiviral activily is ewpressed in interferon  titer
units. Lt is defined s the reciprocal of the highést  dilution
of the sample reduced by 50% of viral plaque. In our IFN assay,

refervent laboravory standard IFN were produced by PHA-P (2 ug/ml)
8
stimulation of 2510 cells/mt human PBML for 48 hours.

PART IV. DETERMINATION OF CELL TYPES RBQUIRED FOR TL2 PRODUCTION
1. PEML. Hepurinized blood was underlaid with TFicoll-
Hypaque, ceplriluged ot J00xG for 30 min. Generally we get PBMI

wilh more than 95% purity.

9
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2. Monocytes. Two milliliters ol Ix10 /ml PBML were added
QO
onto a I5x60 mm plustic plate, incubated st 37 C 5% €O for 2
W4
hours. Non—adhierent cells were washed out twice wilh warm  HPMI
medium. Adherent  cells on the plastic plate were posilive Tfor

nonspecilic esteruse slaining wore than 9095,

G
3. T cells. Ten milliliters of 2«10 Jwml PBrL were added into
(9]
a Nylon ool column, incubated ot 37 ¢ 5% €O for 1 hour. Non-
9
adherent  cells  were  then cluted wilh worm  RPMT mediunm. The
resulting non-adhevent  colls  were rosetted with ALT=-SIRBC
[§]
overnight at 4 C. The roscttled T cells were sceparated frowm non-
rosetted  cells by Ficoll Hypaque gradient centrifugation. ART-
SHBC were lysea by Lypoltonic amwonium chloride solution. When

Lhis AET-SRBC rosctting cells were mixed with ART-SHBC, wore Chan

9% yive rosctte Tformalion.

I
5
4. IL2 production. Two milliliters oi 5x10 /ml T ocells were

added  onto  plustic plate containing aulologous or helerol opgous

monocytes, The cell wistures were then stimulated with 2 uy of
PHA-P Tor 18 hours. Supernoatants from cell culture were assayed

for IL2 aclivily by CTLL-2 proliferation.

PART V. DEVELOPMENT OF NEW TECHNIQUE.

At the presenl time we can only detect the Tevel of IL2 in
the culture luid.  However, if we have a technique which will be
uble Lo quuulitate the numbers of cel Is producing ILZ, we will
opetr up new possibilities in (he study of the immunoregulatory

role ol TLYZ und 1L¢ produclion

10



We have developed u new techuigue which cun quantitate the

number ol TiZ-producing cells from rat s pleen. We have also now
Finisled aduptiog  this  lechnigue for the  bhumen  system. Our

rescearch  articete entibled, "Enumceration  of  Intericeukin 2 -
Froducing  Celis  irow kat Spileen”, haw been published in "Asian
Pacific Journal ol Allergy and Tumunology 65:129, 1987." The
other  rescarch  acticle  entilbied "Agur  Flating  Technique for
Bouwweration  of  1L2 Producing Cells in Human Peripheral  Blood
Mononuclear  Leukocyles'" has been subwitted to the "Asian Facitic

Journal ot Albtergy aad Tumunoloygy

4. RESULTS AND DISCUSSION

1. Separation aund Purification of Monocytes.

The purity of monocytes isolated by adherent on plastic
surlfuce  and  evaluated by nonspecilic cslerase stain wus o quite
saltisfactory. lo normul subjects, the purity ol monveytes was
BO.86+2.61%  and in leprosy paticnts B7,.09+4.95% (sce detail in

progress report number 3).

2. Production and Quantitution of ILI1.

Optimal  conditions tlor IL1 production of monocytes were
determwined, Optimal conditions for quuntitative assay ol ILl
using  mouse  thymocyle as an indlcthr system were ulso  set  up
{sce  progress reporl number 2), Quantilative determination of
LLL from monocyles of norwual subjects and Leprosy patients were

22 at321.6 unils/ml and 2385.84226.9 units/ml respecltively witlh

11



significantly different (sec progress vreport number 3).

3. Production and Quantitation of ILZ.

Optimal counditicns tor L2 production of Tymphocytes in PBML
were determinoed. Approprivle conditions for quantitative assay
ol ILZ using CTLL-2 or mous.e dg-day Con A bDlasts  as  indicutor
cells were also sel up (see progress report numbers 1 and 2).

The  level of TL2 Prow PBML of normal and leprosy  patients
were  not stpnlflecently Jifferenl when stimulated wilth witogens,

Con A or PHAP (s¢e propress report numbers 3 and 4) and figures

I aond 2. llowever, when I'BML [vom normal (PPD ¢ ve) ahd leprosy
paticents  were stimulaled  will ey, Lthe  Jevel of  1L2 wasg

signilicantly  high  io0 normal than in  patienls (sce progress
report nuwbers 8 oand 4) aud Uigure 3.
When  the new cuases of leprosy putients were compuared with

normal  subjeets in the producltion of ILZ by PUML stimulated wilh

Con A or P'HA-P, theve was no statistical different between  the
Leprosy  new cuses and normal control (sce ligurces 4, 5 and 7)),

however, when  stimulated with  PPD, there was  signilicantly
difflerent in 1L2 production {sce figures 6 and 7. Compurison of
long  time  treated cases with new cases of leprosy patients
slimalated  with Con A or FHA P showed no  stulistical diffcrent
(see FMigures 8 and 9. ilowever, when treuted cuses were coempalred
with new casces ol leprosy paticents in ILZ production stimulated

wilth PPFD, there was stutistically different (see Figure 10).



4. Production and Quuntitation of Interferon.

Methods  for  stimulation and production of interferon [(rowm
normas  or leprosy pelicntls were the same as in (L2 production
Bivassay of  interferon was carried out by FL 5-1 cell line  and
VEV (Vesicutar Stowatitis Virus). Interferon levels from BL/LL,
BT/TT and norwal controls was not significantly diflferent  when
stimulated wilth  PaA-1  or Con  A. However, when  PBML was
slimulated with PPFD, the levels of ianterferon vus significantly
difterent  boetween BLALL S vs noruwal and B/ vs norwmal (sce
progress repert 2 number 4, and ficures 11-13.

Whoen level of interlferon production frow trealed  cases  was
compatred wilh  new cases of loaprosy, Chere was  no significant
different  between treated and new casces of BL/LL slimulated wilh
Gon A or PHaA-P  or PPD. Interferon level of new cuases of
lepromatous comparced Lo normal controls, when Con A as slimulant
p>0.05, howaever, when  PUHA-P  or PPD  as  stimulant regsultiong
significant diflerent (p<0.05 and p<0.005 respeclively). Aflter a

long period ol treatment, the treated lepromatous when comvared

to  normald conlrols, the Con A and PHA-F stimululed interferon
level was  not significantly different, however, the PPD

stimulated  sUill showing diflerenl (p>0.05, P20.05 and p<0.005

respectively). (see figures 14-16).

5. Effects of IL1 on Lywphocyte Transformation of PBML.
Effects  of 1L1 on lymphocyle transformation was studied Dby
tncubating  various concentraltions of IL1 with PBML and with or

wilhout feproernin or PP, LT scewm to have no  effect  on
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Fymphocyte  transtormat ion of both novumal and  leprosy puotients?

FOML (sce progress report number 4).

6. Effects of ILZ2 on Lywphocyte Transformation of PBML.
The offect of 1L2 on Lywphoeyte transformation waus studied

by incubating  various concenlrations of IL2 with PBMIL in  the

prresence or ubsence of lepromin or PPD. In norwal subjects, 1LY
1lself was able to enlance lymphoeyte transformation. However,

TLZ had only little el'Tecl on Iywphoeyte transformation of Uthe
lepromin or PPD stimulated PUML (sce figure 14 in progress report
number ). In leprosy pulients, TLZ ilscll wes uble to enhance
Lymphoeyte transiarmation in the high rcsponder group, while this
tymphokine was nolt be uble Lo enhance ITymphocyle transtormation
tn Lhe fow responder yroup. LLZ wlso had w synergistic effect on
Lymphoceyte  traunsformation of Fepromin or PPD stimulaled PBML  in
the high responder group while litile effect in the low responder
proup (see figures 15 and 17 in progress reporl nuamber 4).

The combination of ILL + IL2 on Lymphocyte transformation of
normal —or  leprosy paultients’ PBML was sludied. IL1 4+ 1L2Z had
enhancing el fecy on lymphocyte trunsformation of normal PBMIL and
Lhe  bigh responder Leprosy paltient, while 1L1 + IL2 had 1ittle
eflect on low responder’s PBML {see ligures 20 and 21 in progress

report pnuwbes 4),
7. Effects of ILY or ILZ on ILZ Production of PBML.
Various conceniralions of 111 welre incubated with PBML  of

normal or leprosy paticenis and levels of ILZ in the supernatant

L4
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Fluid devermined. LLt did not have any enhancing effect on 1LZ
production of PBdL {row leprosy pauliconls. However,  when  PBML
From leprosy paticnls was incubated with IL2 then washed out 1LZ,
Lhe  production of 1LY was unhupuud by this treacwent of 1L2

(sec resulls (n progeess repovit number <4).

8. Effect of IL2Z on IL1 Production by Monocytes.

The ellfeet of tL2 ou 1L1 production by monocytesAwns studied
by incubuting various concenirations of TL2 with wonocytes. {L1
tn osupernatant fluid was delermined by mouse Lhywoceyles bitoassay.
Nine cases ol lepromatous leprosy paticnts (LL) were evaluated in
this  study. L2 showed enhencing activity to 1L1 production by
monveytes  In o all tested leprosy patients (see progress report

numbeyr ).

9. Cell Types Required for IL2 Production.

The reguirewment for 1LZ production by normal T cells,

monocytes, T cells  mixed with wutologous or heterologous
monocytes  were | cported in progress revort number 3. In this

report, we showed that T lymphocytes was the major defect in wmost
of teprosy patients in 1LZ production while some lenrosy paticents

had defecet  in monocyte funztion in helping ILZ preduction (sce

Figares 17-23).
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