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Froject Objectives:

Unchanged;

L. To determine, in skin lesions of leprosy patierts, chavges in the
distribution and/or ratio of lymphocyre and monocyte subpepulations
which accompany acute reactions in leprosy, using monoclonal antibodies.

2. To duevelop a non-frvasive "skin window" method of monitoring

lvmphocyte and menocyte changes that will enable carly identification of
patinets with a high risk of fwpending reaction.

Progress of Project Activities

l. There have been no chanpes in staff during this repovting period.
Work has preceeded smoothly, with continued follow up ol patients
studied previcusly, and incake of additional new patients. DPuring most
of ihis period, lr. Trevor Smith was away ot a home leave, which did cut
down somewhat on clinieal capabilities, but since the preject and
procudures are now well established, this had no serious deleterious
affent,

Jur project staff have beer invelved in starting up the joint work
tu be done under the auspices of the WHO-funded Tropical Disease
Research Unft of RIUES, This will provide one means for the
continuaticn of the present work after the grant from USAID has expired.
in addition, a pre-proposal has been submitted to the ATD/SCI program in
order to pursuae some new possibilities of more simplified clinical
diagnostic techiniques,

Z. At the cime of this writing 118 active paticuts and 36 1nactive
control patients have been studied, many o:r them ou multiple occations
(one pattent has aow been studied ceight times, before, during, and after
multiple reasctions). This represents an inercasc of 30 patients in the
six monchs elapsed since the last report; the majority of these have
baen new patients without reactlons, who are now being followed.

The panel of antibodies currently being used in Chiang Mai is:

Leu-4 atl T cells

Leu-3 T~helper cells

OKT~8 T-suppressor cells

1L-2R Activated cells bearing the TL-2 receptor
OKT-6 Langethans cells,

<,\
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A major technical step is now in progress, involving nultiple~
parameter analysis of the blister exudate cells using more than one
monoclonal antibedy, labelliig the cells in Thailand, and examining a
portion of cthe sample in Thailand as before, while another portion is
sent to Hawaii for flow eytofluoremetry, This will enable us to ebtain
substantially mere detailed information to guide furcher efforts using
our standard methods,

Results

Findings of grestest interest continue to be related to the numbers
and distributicn of Ti-Z-receptor bearing cells, the clinical features
of ENL (which may be correlated with the fiudiags on 11L.-2R), and the
measurement of auntibody and 1L-2R in the blister [luid., In addition, we
are now able to identify not only the types of cell present, but .lso
the functionsl subtype using the multibple-labelling methods and flow

cytotluorometry described above,

11-2 Receptors,  Lymphocytes which have been stimulated by specific

antigen, amd which will proliferate as a result, also produce the
lmmunoregutatory substance designated “interleukin 2" (11-2)., For IL-2
to stimulate other cells, and thus amplify the immune response, other
Lymphocytes must express {ncreased amounts of I11-2 receptors (IL-2R) in
their surface menbranes. Identificacion of such 1L-2R+ cells,
therefore, is a measure of fmmunologlic stimulation which is most
directty related to initiation of cell-mediated {mmunicy.

As noted o the last report, we have observed that in ski. biopsies
from patients with reversal reactions, the number of 1L-2R+ cells 1is
increased. This increare was not seen In a patient with a "downgrading
reaction”, nor in a patient who had been treacaed recently with
corticosteroids.  Moreover, the number of 11-2R+ cells in the cpidermis
declined with treatment iun one patlent who had been biopsied just at the
vutset of his reaction, and apain three weeks into his treatment. 1t
now appears, however, that not all biopsies of reversal reactions show
these changes, and it is not yet clear whether this is related to the
timing of the biopsy (relaved to the onset of reaction), or if there are
In fact different populations of patients iun reaction, whose skin
lesions display ditferent lmmunopathologic features.

Of special interest is that the increased number of IL-2R+ cells
ts observed in the epidermis, rather than in the dermis where the
leprosy bacilli and associated inflammatory infiltrate are located. We
belfeve that this may be related to increased functional activity on the
part of Langerhans cells, the principal antigen~-presenting cells in the
skin, which are also located in the epidermis. We are therefore
focussing specifically on the identification and enumeration of
Langerhans cells in our biopsies and blister fluids.

These resulrs are being precented to the meeting of the US-Canadian
Division of the International Academy of Pathology, in Chicago in March,
and a full manuscript is in preparation.
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Multiple Fluorochrome Labelling and Flow Cytofluorometric Analysis,
Among the further studies to be conducted is the identification of cells
producing IL-2 using another monoclonal antibody, and characterization
of the phenotype of the LL-2-producers and the IL-2R+ cells. The
inftial work on this will be done using {low cytometry to idenuify the
most promising cells and antibodies, and these results will determine
the direction or subsequent Immunostaining in Chiang Mai.

Prefiminary vesults of studies in Hawaii to adapt this technique to
the examination of blister exudate cells are presented in Table 1 and
Figures 1 & U, We are using the human skin test response to PPD as a
teasonably well-defined immunclogie stimulus, as a means of establishing
reference points for interpretation of data on leprosy., Scveral
tuberculosis patients and healthy volunteers have been studied in
Hawali, as shown in Table 1. From these prelimary results, 1t apoears
that in PPD+ fndividuals in both proups, T-suppressor cells (OKT8+)
outnumber T-helper cells (LEU3+) during the first 48 hours of the
response to I''D, but that this ratio reverses between 48 and 72 hours.
In PPD-nepative individuals, T-helper cells are often the predominant
sroup throughout the response.

Recent advances fn cellular immunology have revealed that these two
subsets are themselves heterogencous, and thac co-expression of other
cell markers is a useful means of differentiating the functional subsets
within each of these groups. Figures | and 2 demonstrate how this is
done by double-labelling these cells with Leu2/Leul$ (Fig. 1) and
Leud/Leu8 (Fig., 2). These results are quite promising, but much more
work must be done betfore we may draw any conslusions,

Clinical studies of ENL, The clinical data concerning the course
ot ENL continues to be analyzed. Because of our decreasc: ¢ 1inical
capabilities due to Dr. Smith's leave, this work has not progressed a
great deal since the last report, although additional patients and
follow-up have been added to our database.

studies of Soluble substances in Blister Fluid. As noted in the
last Teport, we have saved and frozen the fluid obtained from blisters
after filtration to remove the cells, and have recently begun studies of
soluble materials present In the blister., Since our preliminary studies
of these blister flulds were quite promising (as noted In the last
report), we have now undertaken major screening of these fluids for
anti-M. leprae antibodies (in collaberation with Dr. James Douglas,
University of Hawali) and assaylng for soluble I11-2R (with Dr. David
Wagner, Institute of Metabolic Disease, NIH).

The majority of the laberatory work on IL-2R has been completed
(approximately 600 samples), and data are now being analyzed, Work on
the antibudy levels has just begun. Further possibilities to be
explored in this regard include the quantitation of IL-2, gamma-
intevieron, fmmune complexes, and prostaglandin E-2.
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Future Plang

1) New patients will continue to be added to the study, as a means of
lucreasing the basic patient population for long term follow up.

2) Follow-up studivs will be continued, aluo.

3) The major technical step to be taken in the next few months
concerns labelling of cells for flow cytoflucrometry, puermitting
funcrional lvmpheeyte subsets to be jdentified.

4) A second SCI pre-proyosal has been submitted, propoesing to use the
results noted above to develop a more simplified method for clinicai
application of this information, using tlssue fluid obtained from slit-
skin smears.  Since these smears are done routinely in leprosy hospitals
worldwide, snuch a development would make additional diagnostic
information aviilable to all leprosy workers, not only those with access
to larger hospital or rescarch facilities,






Figure 1. Two-Color Flow Cytometric Analvsis of Blister Exudate Cells
In PPD Renpense in vive: Suppresuer cells,

The volunteer vas an fnpatient at Leati Hospival, wirth active
tuberculosis and o positive FPD test.  Kesults are shewn for (A)

Rours and (H) 48 hours after PR,

Cells from ene blister were labelled with PE-lLeu? plus FITC-Leul$,
preducing oranpe and green fhuorescence, respectively.  Data here are
presented an intensity ol orange fluorvescence (n axis) againet intensity
of green tluorescence (y azis);  the nunber of polnts in each quadrant
is correlated with the number of cells present,  In this precentation,
cells represented arc:

Quedrant Fluoreseence  Cell | Lipe
l Green only Leu?=/15+;  suppessor cells,
2 Orange & Green Leu?+/15+;  Functional suppressor cells,
2 None Hot cuppressor cells (other T, B cells)
4 Orange only Leul+/15-; Suppressor and cytotoxie

cells,

The percentage of T-suppressor cells (ie, ol orange fluorescence)
increased from 54 at 26 hours ro 2070 at 48 hours, but the percentage of
double-labelled cells (ie, functioral suppressor cells, quadrant 2)
dropped from 1% to 0% cver the sane interval,

]

Fivure 2. Two-Color Flow Cytonctriec Analysis of Blister Exudate
Cells in PPD Responce in vivo: Helper Cells,

Data bere are from the roame patient aund samples as in Fig, 1, but
these aliquoats o cedls were labelled with PheLew’ (orange), and
FITC-Teud (yreen). Beaults aluo show cell protiles at 24 hr. (A) and
48 hr. (B) atter PPD.

Data are precented oo dn Figl ) oand decipnarion: for the different
quadrant s are as follows:

Quadrant Fluoreseeuce Coll towpe
T Greon Guiy ‘I'u;-/*v3 Eelper celly; mixed functicens
7 Urange & Greee Leads/8e0 Functional helper cells
(for B-cell funccion)
3 Nonee Sot belper cells (other T, B cells, etc.)
4 Uranye only feade/d—- Helper cells;

'dupprcahux—lnducer" cells

The number of helper cells (ie all oranpe fluorescence) increased
from 0,57 5t 24 hr. to 7% ot 43 hours, aad the number of "suppressor-
inducer cells (je., those which stimnlate T-suppressor cells) appears to
have incressed proportionally,
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