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1, Bckdrund/Intrductijon:~ 

Tw eea ye of reactions~ar~e de-,cribed in leprosy (Pltzgr
Bryces'on, 1985)Y ,,The,!,ore" re ty, observ'ed' is - 'Erytherm .Nod6§um3 

in ;t r leinli,'epromatu ;6r "' ult aillay ,2i 

ENLIIisr ,ha-rcterizedlby.,fever and 'mnaaisle associated wit 'c'.rops of 
~ red,,,& .enidr nodiles -which4 dvlpsu ddenly and 'simultaneously on-several>' 
ddi 6re"i'Ip'arts if the body, in D~o ap 'are'ntI - ,,relationship Ato ":pre-exist'ing '' 

'sin'16 iohs, " .>Less firequeitly ob~ervedare soT'(,alled, reversal _reactions' 9 

~char'acterize d\by!'radual onset of lerythemaK swelling, , nd'; mild 'tnens
 
pre-exis tXglson d cause rapid nerve damae, and41,osis 'of ~v
24Reversal'rbactions devel'op only in the bo'rderline' types, of (from 

-'"'Approximjfately 50% of newly diagnosedeprosy pati ntsi ouseeso 

~"~patients in Thailand will-eixperience' on~l ormiore acute reactLional'episodes,{... 
usualy within the first' year; or two afterc~diagnosis. In the 7same 'series~'Of~ ,Patients, 50% of the patients ~fist seek medica'lt~te eas of~a 

traten becus
 

rreaction which has3 aggravated symptoms of leprosy~and~which may have been..
 
,~~present :for months or years. -

-Recentdata have suggested that immune~complexes 'formed in'the tissue 
arerespon'i1le for mechanism~s fNU recin (Harboe, etal,, 1987) but, , 

-' ' this':has' been difficult , o;cnim or pursue lin further detail with~~Y'conventional biopsy stuidies.' Piroductionof.,antibodies in.-vitro has been 4'-~ 
S demonstrated'bycell' explanted 'from such skin bicpsi'esI Lai,,.et: al, 1980)j%~

N.4Bune 'and',-Barn ton (1976). reported' an increase in~'the in' vitro
'~~ of, lymhcts 3 ere~sii :.patients. wth reversal ~ ~ 3 'responsiveness tm 


an<~eatrdproposed- 'that~ thi's%icreased, riesp-isiee :,ca3"' th4
 
f~-<ecti ns 7They did~not- speculte oh'tthe-.mehaism 'by whi6h this{'increase
 

was initiated, nor how it miight be regulated' . ~~b'"3;' 3 

24 'Objectives. ~ . ' s ;,' P~~ 

1. ':omaueh nrcutaneous1vl of3 M,_ler-e. a'""xxi.esan 
,,oullitrlui-,eetr'(IL-2R)in leprosy4patients at- high risk'-


forreactthe lopm t f -Erythema -Nodosum LpounLepr'sumvesl
recions'," resectively,.,3-33-4 

'-~'~2., 3,To irmproye lmethods of, predicting nd reactionsi by >.~'4a, monitoring,

pe'rae .antibodies ad soluble 142 in.'intradermal flid
 

obt2-3. frmslt~',-T4~<-~2.,'<~kn4smears.>~>~<
4 qained routinely'34in leprosy ,patients .,' 3 J24' 

3.3 
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3 . MaterL-ais'n Mehos 

~s 
stuy, obf wic 2 are active. 9 inactiveantents.e Patients 
an theatvruhve been, c1&si c cials 1olw, 

1.J>Active patients~ without reactioni 8 cases.. ~ 

(LL 3, BL =3, BT ,= 1, TT,# 1)., 

-2. Active patients with 'ENL reaction~ 7 cases 

S(LL.=,4, BL =3) 

'3. A t epatients with "Rvrsl reaction 5 cases 

(BL 2,2BB =1,, BT =2), 

An 'assay for ant ibody against antigen of M. lere phenolic 
 &:.~v~ 

~~W7 1 glycolipid 1 (PGL-1) using a standard ensyme linked immiunoassaIy(ELISA)
 
A-technique' 
 with 23 Y~nown seruim samples~.was employed in comparing methods of_
 
~ collecting skin ' smear ,fluid oj) pieces of glass slide sized 0.3 x 2.5 cm
 

(the propeIr size convienient fo.rtransporting in appendorf) and filter pape,
 
disks. 
 '7
 

4 Results and Discussion, Chiang M~ai University: 

Findings from checkerboard titration showed the ap'propriate,~:g'"-~

concentration of PGL-1 at 2 ug/m. as shown in Fig 1 and 2proper conjugate' 
 . 

and serum dilution 'ere 1/4000 and 1400, respectivrely as shown in!Fig 2. 
~Conisidering serum 'sample collected in liquid'form as method I, ',serum ' 

sample collected on filter, paper 2disks 'as method II and serum sample :' 
colete o icsof 'glass as method~ III, the. percentage Cof,' optical _ 
density' (reading 'at 49.2 'n o iiethod II and methodIII as compared Eto' 

mehoIae honin TABLES I-and II. The mean percenta'ge of ab'solute and:~ ~ 
~subtracted 'values il, atbd recovery among 23 sples-ometod Ias 
compared' to method '1were. 55.66.+,K15.4 standard deviation 'and 52.87. + 23.86 
s whilea those in the method Illpcornpared to'.~'4Atanldard devi'ation,-'respecti,veily, 

. 

Smethod "I was '80.04 +:,21.52-standard deviation and 88.61 + '53.99 standardS>devito re eciel. Thser ty t
iaio, es-us revealed, higherI sensitivt of 
a2<~ntibody recovery in'collecting slit-skin-smearK fluid with pieces of, glass 

4ias, compared.- to'te other <using iffter,'pap~~ik eas tuidol 
, 

~'~~amples given highopti'cal density "value (10 2cases), which' showed' m~ 
ercentage Oa ~so ute, 'and sata~~d vles 'in'anitibody recovery 63+*-.
 

N' 740 ,,nd 62.2' +19 9 reslpectively with method II compared, to~'those -in" -"'" "
 

Smethod III, 30.5 ,t;1 1.28 1and 84.'"+' 14.95,-respectivel'y' These resultsP~~ 
ass~re ,us ,that we have' esir flcuto menastingt,,bd~. in E,0'~'
patients whose antibodies are increasing.y>' 

II' a-
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4.1 Results and Discussion, Univrsity; of Hawaii:~' 

f Iuid vlume (sti'tated t~'t'a -5mcoiei rp'ien''',akr must "~' 

.,eexpressed relative ro som "denoiat"& Values, among.,which *total iw~ 
protein , and albui.nii.,were suggested (see oriinal' proposal, s'ecion 6i,.10,2.:2 '7'
"s~nadzto of, Results',)'.K'~ 

We~have dilutidihs of human 'serum or -plasma and,, bister fluid, samples
paiet<followed' in'Hawaii 'to test'the accuracy-and feas, blit ;of


~'~7 difgpent methods, cornparing fthem to the buiret method of' total protein anidK"-'
 
72
' to electrophoretic 'sepa Iration of Iprot,eins. The bromphenol blue e t h'ods
 

rsgetdi tepooa was, fou~nd to ~be insufficieuntly sensitive'and
 
-~~'possibly, 
 "susceptible,,to error in.heparinized samples 6r.-those containing
'~2 phenol ii RP?2L media used~to dilute blister or skin smear fluids, a d was., '
 

therefore2 rejected for the present objectives after preliminary studiesw"
 
t~ (data not shown). ,
 

The Coom~a~sie Brilliant Blue (CBB) method (Ramekers,, 194, owever, f 
has proved,to be~sensitive, accurate, reproducjiP1-l,-nd easil.y;!performed and,

standardized. With this method, total' protein measured inblisters -in,our
 
studies is "20-30% of that; found in plasma (Fig 6), similar t6- results
 
ob~tained in other laboratories using gas chromatography and othe"complex
 
methods to analyze "fluid~'from suction-induced bliste~s (Volden et al., 

1980). 

, 

As we have modified it, this method requires only 50 uJ. or lesslof a' ~
 
diluted specimen' and 'can be~performned in microtiter ~plates and read, in an.'


"''~automated ELISA reader to provide'.'optimal speed and conv~eniende in the,. 
,
 

field. The methods is "also very inexpensi1ve employing only achemical
 
Sreaction with the dye.'One drawqback. with this method .s its known
 
underestimation of the globulin component of the fluid,' but this should not'"
 
be a major concern 'as total or,, individual~ globulins' can' be dk'trmiried'
 
s'eparately by irnn 1
%noassays if desire'd.. ~ 

In order to establish' 4hether or not the production 'of 'potential

markers' of reactions in 'leprosy occurs in~ the skin 1Thsions, ' it~~will be
 
necessary in"this' project to' demonstrate tha~t elevatedilevels of antibody,

'Tac, peptide etc., arelfound in higher relative' concentrations ihn'the,,skins 
than in~thelcircilation. 'one suitable approach follows.th examl of the 

'~"" 

CF/er~mImunglbuinInex, used to dernon~lstrate increased synthesis of.-' y
immunogjjoblulin in,,the central nervous system. Measurements of' serUm. and1 """""I 

-~-f'~ CFalbujminK areused as "normalizing" ,values, 'multiplied by valuies of CSFk
 
,a"'nd serum immunoglobulin, respectivIely (Walsh "'Tourtello~tte,' 1983). We
 
hae teeor 'be un efforts, to quantitate albumin in: blister fluid and
 
serum or plasma.'' 7"*"'
 

'Conventional electrophoresis techniques were :not satisfactory 'with,~~'"" 
,"N ~ y controlled'lse(lis because of the rel'tivel.y'Tow~po~n~~ 
concentration in the diluted:,sarnp es, and- the resulting. requiremenit f or, 
large voumes" whic produced broad "'smeared" protein patt~erns rather than,

f'discrete bands (not "shown).' Various' technical m~odif'i-atiohs, .might yet 
' 

util'.ze electrophoresis; bu~t because these appear unnecessary at" this time, ~ 

5~ 
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-- 

and 1the~resulting rnethods .migtntb easily.adapted tofedcodtos
 
this workhas en*diconitinued th ,'ree ''''r 

~Abromieresol:,blue mnethodha been used it some'success., Due ~to the,,J~ rK~­
~small: volumes, with. 1A small quantUity,,ofprotein present at, relatively high:

~"dilution, some modifications of,"this method will be, needed to ::seit for!
 

fluid bisters;. and, it is not yet certain that this method,willsffc
 
with th~e low'4concentrations in our; specimens. Because of the simplicity and',
 

+ 	low,,i tcost of this -method, however, we are continuing to levaluateth1iis---: 
.~approach. 

We hav~e also J.eguIgwrjk,to esta;blish a,.quantitative ELISA for human
 
albumin,, based on the 'sandwich method described by Schwerer and colleagues

(1987) for,,CSF specimens. This method uses unlabelled goat, anti-,human
 
albumin as a- coating, antibody in wells'of avinyl microtiter plate. A
 
~concentration of 100 ng/well of ~antibody has b~een fcund&_ optimal with 
 the 

re~agents we have purchased (Fig 7). Peroxidase-labelled.,gqat anti-human 

-­

albumin of 1:24,000, based on standard cu~rves obtained thu.5,fari (Fig 8)~
The method is sensitive to ~as little a, 0.5.ng albumi~n' per well andl should 

f Aherefor~e be eminently suited to the dil.uted skin-smear samples. Currently~
 
~we~ are working~ to improve the reproducibility of the standardiczation curve
 
for this method.
 

~ 5. Conclusion Remarks:' 

Even though these studies showed higher sensitivity in collecting
'fluid with pieces of glass which we are using for all slit-skin-smear fluid -< ~: 
from subjects enrolled'in this project, we also studied the 'degree of 

-- w correlatio~n between method I and II (Fig 3),,1 and III (Fig,4),e II and"III
 
(-eFig.- 5) which revealed correlation coefficient (r) of,,0.92, 0.93 and 0.95,
 

Sres~ectively. 
 In case o6f field' ,t-udy~we can substitute filter~paper disks
 
e~~ for t~e samre purposes w'hich will give us 'correlated results.,----­

6. Workplan for the Next Period:,
 
-~ -~ ~v 

1. Continued recruitment -of1 new patients,.-tb 'sitdy~ blister. and 
-­

slit-skin-smear fluids, as ,a means of increasing the: basic patient 
'-population, for Iong term follow-up. 

2. Follow-up studies, will, also1 be continued., ,i, 	 , 4 

4-~ 3. The major ~technical step to be Itaken in' thei~ex few %Months 
-Concerns mea'suring of ;antibodies'to M. leprae related antigens (phenoli~cii~ 
-glycoli',id 1: Idisccharide and tr'isacharide, antigens)i in'-blister fluid 

toge ttohethr, 	 oreeo~n prpitwith refierence stanhdard in, h 

in the'se 'to,tiny aniounts'of slit-skin-smear fluid.
IIIpVIIIIi,4,J. 

4.During Dr Scollhrd's visit to'Chiang aLi inl -ebruary-March 198 $;
~Athose tmethods-qhic havie, 1been~ sufcenltested Vin Hawii Wilb	 

I 

't 1 transferr~ed "to the la~'tr inCi ng:ai together with reagents andi;2j 

- I-44 

http:of,,0.92


Table I Comparison of percuntages of : tinhody r:covery among various 
O.D. samples in different mc I hods of fluid collection. 

% 0D9, Comparcd to :O<tWho T 

d0,,i TT ., , TTT *­

1 Absolute value 56.5, + 15..0 (P <0.05) 80.04 . .52
 

Serum Control 62.42 + 20.69 (P <0.05) S6.09 + 51.36
 

Subtracted1 52.37 - 23.36 (P <0.05) S8.61 + 53.99
 
value 

Table II Comparison of percentalg; . Ant ihody recovcry among high 
O.D. samples in different methods of f]vid collection 

% OD A 2 p':.. 0 , r 

Method TT A* h.l IT *** 
+ S D " D 

Absolute value 63 + 17.40 (P <0.05) 80.5 15.281 


Serum Control 66.1 + 19.24 (P <0.05) 73.3 + 37.74
 

Subtracted 1 62.2 + 19.99 (P <0.05) 84.6 + 14.95
 
value 

Method I Known serum in fluid form.
 

* ethod I Serum collection on filter paper disks. 

S** Method III Serum collection on pieces of glass. 
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9. Figures: 

Fig. 1. Titration curve, conjugate 1/14000 showed the appropriate 
PGL-1 Ag concentration at 2 ug/,l. 

Fig. 2. Conjugate titration using PGL-l Ag = 2 ug/ml 
bhowed the most suitable serum dilution at 1/400. 

Fig. 3. Correlation ,urvo, between method T and method TI. 

Fig. 4. Correlatio curve between method I and method III. 

Fig. 5. Correlation curve between method IT and method III. 

Fig. 6. Total protein: CRB method - plasma vs bis:ter fluid 

Fig. 7. Albumin ELISA: Titrat:ion of coating Ab. ;nd conjugate 

Fig. 8. Albumin ELTSA: Standard curves/conjuagte dilutions 

RIHES Chiang Mai 
8 February 1989 
p2progress.r p (LB/DMS drafted 27.01.89) 
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