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Un.changed; 

1. To d.terr,:ne, in skin lesions of leprosy patimts, chages in the 
.
disatribuion and/or atio of lymphocyte and monoc,,te suhpcpul at ions 

which accompany acute, reactions lep rosy, monoconalIn us lag antiHodies. 

2. To develop a non-livasive ".akIn window" method of monitoring 
lymphocyte and rdonocyte changes that will enable early identification of
 
patinets with a high risk of Impeding reaction. 

Progreat; of roject Ac iv t Iis 

1. There hae been no changes in astaff during this repo-,ting period.
Work 	 has proceeded smoothly, with continued follow up of jatients
 
tu died previo.lty, and inLake of additional 
new patient a. During most
 

of Lhi.s per od, Dr. 'Irevor Smith was away ott 
 a home leave , which did cut 
down somliawht on clinical capabilities, but Aince the project and 
proceduree are now well establisthed, t3is had no seriomn deleterious 
:f fe.
 

Our project ;t:tirf hav,_ beer involved in starting up the joint work 
ta be done- under the auspice;; ,f the WO-funded Tropical Disease 
Vest-; .rch Unit of RIDIES. This ii1 provide one means for the 
continustion of the present work after the grant from USAID has expired. 
In additiorn, a pre-proposal has ben submitted to the AID/SCI program in 
order to pireoe some new p ;sibilities of more simplified clinical 
diagnoc tic techniqiiel. 

2. At the time of this writing 118 active patients and 36 inactive 
controt patient., have been studied, many OL them ou multiple occations 
(one pitient has now been studied eight times, before, during, and after 
multi ple reictiont). Thi, represents an Increase of 30 patients in the 
six townthsi elapsed ;ince 
the last report; the majority of these have 
beeh new patients without reactions, who are now being followed. 

The panel of antthodies currently being used in Chiang Mai is: 
Leu-4 all I cells 
JLeu-3 T-helper cells 
OKT-8 T-suppressor cells 
IL-2R Activated cel. bearing the 11-2 receptor 
OKT-6 Iarge hans cclls. 
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A major technical step is now in progre.s;, involving multiple­
parameter analysis of the blister exudate cells usng more than one 
monoclonal antibody, lahill.g the cells in Thailand, and examining a 
portion of ;the siample In Thailand as before, while another portion is 
sent to Hlawaii for flow cytolluarometry. This will enable us to obtain 
s;ubstantially more detailed information to guide further efforts using 
our st anda rd met hds. 

Resul t 

Findhqini: of grenites:; Intere. cantinue to be related to the numbers 
and distribution of IL-2-receptor bearing cells, the clinical features 
of ENI. (whichi may he correlated with the fiud iogs on Ill-2R), and the 
measurement of antibody and I.-2R in the blister fluid. In 
are now able to identify not only the tvjws of cell present, 
the funct ion.l .ut vL;y us lng the mul tibple-label ling methods 

addition, 
but ,]iso 
and flow 

we 

cy t f 1norome try de;cr ilbed above. 

1.-2Rcc'pto's. lymphocy te. which have been stimulated by specific
antigen, anid which will proliferate as a result, also produce the 
hmmimore'ulattory subtance designated "Interleukin 2" (IL-2). For IL-2 
to or imulate cellIs, thus amplify theother and immune response, other 
lymphocytoa 1:1 it express ncreased amounts of IL-2 receptors (IL-2R) in 
their .urface irembranes. Identification of such il.-2R+ cells,
therefoire, i!. a measure of Immunologic stimulation which is most 
dj root !y re lated to initiation of coll-mediated immunity.

A5. note,! in the last report, we have observed that in ski., biopsies 
from latients with revers;al reactions, the number of I L-2R+ cells is 
increa.sed. Ihi!; increare was not seen in a patient with a "downgrading 
react ion', nor in a patient who had been treatod recently with 
corti costeroid,;;. Moreover, the number of I-2R+ cells in the epidermis 
dcclined with treatment in one pa'.lent who had been blopsied just at the 
outset reaction, again inoto hisof his and three weeks treatment. it 
now appears, however, that not all biopsies of reversal reactions show 
these changes, and it is not yet clear wihether this is related to the 
tming of the biopsy (related to the onset of reaction), or if there are 
In fact different populations of patients in reaction, whose skin 
les ion; display different immunopa thologic features. 

Of special interest Is that the increased number of IL-2R+ cells 
is observed in the flpidcrmis, rather than it, the dermis where the 
leprosy bacilli and associated inflammatory infiltrate are located. We 
believe that this may be related co increased functional activity on the 
part of Langerhans cells, the principal antlgen-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 results are being presented 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. 

1 
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Multiple Fluorochrome Labelling and Flow Cytofluorometric Analysis.

Among the further studies to be conducted is the identif.cation of cells 
piroducing I L--2 monoclonalusing another antibody, and characterization
 
of the phenotype of the [L-2-producers and the IL-2R+ cells. 
 The
 
initial work on this will be done using flow cytometry to idenLify the
 
most prol;ing cells and antibodiesu, and 
 these resiult will determine
 
the ditic ioi of subsequent immunost;ining In Chiang Mai.
 

Preliminary results 
of studies in Haw'ii to adapt this technique to 
the examnualien of blister exudate cells are presented in Table I and

Iigures I 
 & 2. We are using the human skin test response to PPD as a 
easonahl y we Ii-tef ined immunologic .stimulus, as a means of establishing
rfence points for interl retation of data on leprosy. Several
 

tuberculosi patients and healthy volunteers have been studied in
 
lawaii, an !Iowl 1. these
sh in Table From prelimary results, it appears 
that in llM I ndividuals in both groups, T-siuppresse r cells (OKT8+)

outnumber T-he Iper 
cell s (LEU3+) duiring the first 48 hours of tile
 
response to thii
IF", but that ratio reve rses between 48 and 72 hours. 
In Pil)-ngative individeals, T-helper cells are often the predominant
grouip throghout thw response. 

ReCtI:lLr advaiice.a In cellular immunology have revealed that these two 
subtsets art themise]lves; heterogeneous, and that co--expression of other 
celI iia rkeri; i!;a useful means of diffe rentiatiug the functional subsets 
wiithin eilch of the;e groups. Figures 1 and 2 demonstrate how this is 
done by double-labellieg the.se 
cells with L.eu2/Leul5 (Fig. 1) and 
leuI/ Leu8 (Fig. 2). These results are quite promising, but much more 
wiork mni t b' Ilor' hefort.' we may draw any cons lsions, 

Clinical s tudies; of ENI. The clinical data concerning tile courseof ENI. conltAnes to he analyzed. Because of our decreasr M inial
 
capabilitie;s due to Dr. Smith':s this wori
leave, has not progressed a
 
great deal slnce the last 
report, although additional patients and
 
follow-up have been our
added to database. 

Studies of Soluble substances in Blister Fluid. As noted in the
 
last report, we, have saved and frozen flid from
the obtained 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 blit;rer fluids were quite promising (as noted in the last 
rumort), we have now undertaken nmijor screening of these fluids for
anti--M. _lerae antibodies (in collabcration with Dr. James Douglas,
University of Hawaii) and assaying for soluble IL-2R (with Dr. David 
Wagner, Institute of Metabolic Disease, NIH). 

The majority of the laboratory work on 
IL-2R has been completed

(approximately 600 samples), 
and data are now being analyzed. Work on
 
the antibody levels has just begun. 
Further possibilities to be
 
explored in this regard include the quantitation of I-2, gamma-

Interferon, 
Immune complexes, and prostaglandin E-2.
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Future Plans: 

1) N w pat iets Will contine to be added to the study, as a means of 
increa;ing the basic patient populotion for long term follow up. 

2) Follow-up studi s will be cuntlnued, al.so. 

3) The major techniCal step to he taken in the next few montha 
concerns labelling of cel lsafor flow cytoflucrometry, permitting
ftnctional lymphocyt, subse ts to he idelntif led. 

4) A s;econd SCI pr,-prol osal has been submitted, propos lng to use the 
resul' rted above to develop a more saimplified method for clInicai 
applicatioo of t h is information, using t issue fluid obtained from slit­
skin smears. .ince these smears are done routinely in leprosy hospitals
worlwid,,, ouch a development would make additional diagnostic
information available to all leprosy workers, not only those with access 
to larger hospit il or research facilities. 
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Figure I. '.w-C'1or Flu',; cyto.erric Analysis, of HIi:;t r Exudate Cells 
in PPD R, +p,'rv iin Vivo: c;uc l Irie';:r. w ~ " , 1"['. volu ~t,.'as a li[ll pa.i t -it !, e ~i : p itLI Wi 1Ctiv 

ruherilu>,):;is, .s; , .:,oi Live ITI) t, _ e':lt .-r ce,: titk. ar (A) 24 
hour .,,; t !.;' : a8,::ftt-r PPI).i 

Cell fti:; oue bl i.ster ;-,'re dLtelltd I PFN -I.eu2 pl.u: FITC-L 1eut5. 
proicin, or is:,'_ tlssor ' ;ituLo;il root; ,,r;.n , resp,-:t iv,ly. here are
 
presensted . to. . £::,.,(,;eo u',:t_*f ,.;cIuc, ( : :is) a,-i ..
t Intensity
of green lmre.-,cece (y a:is); Wlints eachth, nusbet er ii quadrant 
in- corrI.ttid with the Iniher of Cel q'.:L. lii this pr entation, 
cell! repr(:,critcd are: 

dL ra F I i ce U (.1C, I1) vS
 
1 (;t'eei ( 1 Itr-/ 'upp ' ;Cr cel: .
only 15 + 
2 () ;nge 4 Cer .n l.eu'n 1t,/!; F';,n t jonal supp r!'.s r cells. 
3 None Not ! uppressor cl I:: (other T, Y cells) 
/4 ,l_,' L Suppre:,:.,r ;ndOr ,e .t +/l -; c''t txic 

cells.
 

The percentag, of '['-suppressor cells (ie, a] I orange fluorescence)
incieasied from 5. at 21, hour:; tr 20% at 48 hour, but the percentage ot 
douile-lahel led cel 1I; (i., functioP;:1 ;uppressor cells, quadrant 2)
dropped f ross 1% tn 0 over the :;.:t'oe interval . 

Fig ure: 2. lwo-Color Flow Cyto:ie.r-ic Analysis of Blis;ter Exudate
 
Cellls i; I') ',,npo. e in vi vo: IV lper Cl Is.
 

D.:t. h to I.'f:, tih. ui,!:,a Mp 
' e . sr : pitiOI t I a.!; in Fig. 1, but
 
thii: ; L ,:,s ', )L'-'i co l ith ii: and
. , , ' - (orrin'e), 


l' C-lu8 ( ',..11). PHe;uIi t !s() ' I .rol i o " it 24 
 hr. (A) and
 
48 hr. (1) a t r IT .
 

5 i-.
.d 
 ,',e'i .. .ti:i:::or the different
 
Q is;;,i s ' i;;rl;i ,'o ''''i,,'S:I
 

Crvn onii I. i--/ ; 'lp..r cell;; :ixed function,; 
Ct-uiu.e C;.,,'. JoIn ii/5. ;us,:rtioii'l helper cells 

(f,,r i;--eel1 function)

3 Ntu:,' 
 A;<thlelir cel-is (other T, B cells, etc.)4, Strt is ';.i,' i',;u - /:-- Ii to r cell.,;; 

:uppre:;sor- inducer" cells 

flu:ber o! cel, 1 orav:',_-
fromr. 

The. i lt'pr (ie( i florc:cez-ce) increased 
) . "7i 2-/hr. to 7 at-'4 houmr;, r:rd the number of "suppressor­

,idurvr clls (ie., rthos(, which stimesulate l'-suppre:;.or cells) appears to 
have Iic e.:'d p.opo rt ioril ly. 

'LI
 

http:l'-suppre:;.or


F-. I.R. I 
..
......
LIGFL 


.'.* '.UERTICAL
 

P_ SI. 1.0'. .r.C U R S O R
 P,;TIOIL OF::,I
 

VERTICAL 
 I HORIZONTALX= 15 , ...
 CURSOR
 

HIOOUTAL
 
Y" 20 
 DATA TO
 

PR IITER
LOW.-EST LEVEL IOFL
 
1 3 4F
 

(UAD PERCENT PEAK P0S PEAK HT AREA

1 27.55 0, 35 31 883
2 1.12 18, 40 2 36

3 66.90 o, 5 226 
 2144 RETURN TO
4 4.43 19, 
 7 4 142 CONTOUR
 

READY
 

F~.L IGFLT " . .. .. ..
LIG
 

UERTICAL
 
CURSOR
POSITION OF 

UERTICL 
 HORIZONTAL
X=. 
 I CURSOR
 
HOF,I ZO1ITAL'"• .' ' 
: 24L .:i:i" J L DATA TO 
LOWT LEVELPRINTER lOFLL ,4,TLEVEL 

SUTi D PERCEIT PEAK POS PEAK HT AREA
1 18.26 0, 35 6 
 42

2 0. 8) 25 0 0
3 62.17 0, 4 19 143 
 RETURN TO
4 19.57 9, 
9 2 45 CONTOUR
 

READY
 



UERTICAL
 

CURSOR
 

ER T I C AL iH OR IZONTAL
 
X= 20 CURSOR 

1
Y . . . PRIHTER 

LOW1EST LEVEL . . . . JOFL 

QUAD PE,,CEIHT PEAK P0S PEAK HT AREA 
1 38.47 ,) 25 46 1434 

3 61 1 1 O) 5 221 2278 RETURN TO 
4 b.16 21, 14 j 6 CONTOURR E (iD 

zz.LIGFL..........
 

:, '.:/ 

UERTICAL

CURSOR


POSITION OF . 
' : ! 'VERTICA L " 

Ti "= HORIZONTAL 
- .CURSOR 

HORIZOIITAL.' . 

Y= 23OUT~L J.;'L DATA TO 
IOFL PRINTERLOI,1EST LEVEL 

1 3
 
0Ll D I ERC:EIlT PE lK P0Q PEAlK HT AREA


1 32.33 , 36 4 139 
3 j;5 2 7

7, 1?0.?O 5 ,6 261 RETURN TO
4 3.02 21, 11P 3 13 CONTOUR 

RE ADY 
/ 


