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I. 	BACKGROUND/INTRODUCTIONS :
 

oldest and most widespread of the

Tuberculosis is one of the 


nffect Jg the human

]ife-threaten~ng infectious diseases still 

the world. The estimnated pre v alence is
populton throu ghont 

with an annual incidence of
about 15-20 million of active cases, 


cenitury,
been ducrea-ing s.nce 

about 10 mi I ]iat a n I ]eas 23 lii io1on deat is each yer'. 

AltL'.ugh the probliem of tuberculosis ill developed countries has 

tlhe Furnoi th is there is -9 vcry 

The 	 Hea] I h
low declin, in 	 developing count ri'_s World 

reported that pulmonary tuberculos s was still
Organizntin YhiO) 

of
widespread in the developing world witI P.L annual incidence 

200 350 cases per 100,000 inhabitants in some parts of Africa, 

Asia and Oceania. 

is therefore of importanceThe diagnosis of' tuberculosis 

n.ld to the COlll i ty. There isboth to the individual patients 

no simip diagnost ic test fol tulrrrulosis. 1Cinicul and
 

Ly 	 ale

radiological sig'ns and bacteria] staining smea' 

1notoriou.sl y nonspeci fic. Cul ture techniques, a]lthough Il'o\oi(dilg 

and 
'is, are eNJeliSiVc niid tilme-O sulmIlig;a definitive dingnor 


iToro serious.l y, they vary considerabl y in ir ifrolmM ul'FinfOll]1y 

There is no doubt that tuberculosis is
laboratory to laboratory. 

many caseS are not recoglized unt ii a
ofte n m;isding"osed; 

of renal,postlortem exallinlat ion is perlformed , and cases 

of"ten onlyand intest ina I tuberlr os is aremenin gi t i s, bone 

in the cour.e of the disease.diagnosed late 

,t udies have est l ished beyond doubt thutExtenisive 

response ill the 	 infected
N.t_ub_erlc2uI oinduces humora] 	inliae 
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host, Until the present tine, no investigator has developed a 

complet ]y reliable test for serodiaglosis of tuberculosis. Many 

there is a high degree of sharing ofresearchers have shown that 


some
ant igens between the various mycobacteria] sptcJ"ns an6 that 

other bacteria] peenera.of the antigens are also shared wilh 

indicate act ive tubcrculosisA .elo"ilogir test thalt would 

great vatuc in the numerous.;wjth reasonohle precision would be of 

cond it ions in wli t Ubc,' cUI ori is part of a differential 

organsdiagnosib, and in the diagnosis of diseeses of internal 


spine or" the
Mat are difficiult to asse'ss, such as those of the 


-Otld 1 A .1s0so so ve thie t i me required
g ut. A serologic test for 

to y 1v]clcult ure of spec ,Irens cont in aSin g too few tube r'cee no lli 

8 pos,it i v e d i ' SmI:een ar 1"> I I t 1 011 • Thu dOvelo ] o. ;*'" t of a11 

t antibody in prec]inical oref'fectie\'c Se), l gic: te.t to detct 

gr'eatly aid the effectiveness A1clinical tuberculosis would also 


could letIi
tuberculosis cont rol pogugri n. Such an assay 

of the diseases and c,uld decreasefacilitate early diagnosis 

by early dtection in mult:ilba:i aryincidence o1r the disease 

We have tried to isolate P species specific nnti;enindividuals. 


and tried to deve]op a specific stfroogic

fromH 	 M. . ubercl]o"i s 

test 	for tuberculosis. 

2. 	OBJECTIVES:
 

The overall objectives of this research project are
 

(1) 	 To obtai species specific antigens or haptens from 

*.t uhercu los i s• 



(2) 	 To develop an enzyme linked immunosorbent assay by 

using the species, specific antigens or haptens for 

serodiaznosis of tuberculosis 

(3) To dev'l op a simpl e and pr',ct icn] mci hod of EL] SA for 

field study and seroepidemiology of tuberculosis. 

3. 	MATERIALS AND METHODS :
 

PART I. ISOLATION AND PURIFICATION OF SPECIES SPECIFIC
 

ANTIGEN FROM M.TUBERCULOSIS H37Rv.
 

PURIFICATION
1. 	 ) LIPOPOLYSACCIIIDE EXTRACTION AND 

JE TJ IOI 90%0.t-W8tv .:K4 r tilct and Soni ca. loI.. h ion, 

Sonj cation,METHOD 2. 90'0 Phtenol -W t4 " Et ract ion, 

G-25, G-- 100 and Ihli 1.aycrSellhadex 

Chtoma t c' rLA p h y 

METHOD 3. Soni cati i11, 90 lI'llcno 1-W t Ci- Ext ,act ion, 

Sephadex G--'25, G- 100 and Thin Layei 

Ch iomia t u rapdly 

PURIFICATION
2.) POLYSACCHARIDE EXTRACTION AND 

E" io1 Sonicationl.xt'act andMFETHOD I. Sul fos] ic'y] ic: -F;t hk 

MFTHOD 2. Sul fosli icy1 ic-Ither lx. ration 

3.) 	 OLIGOSCCHARIDE EXTRACTION AND PURIFICATION 

METHOT) I. Ethanol Ext raction, Chloroforin-Methanol 

Ext raction orld C]lromal ography on Dowex Column 
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4.) 	 GLYCOPEPTIDOLIPIDS/LIPQQLIGOSACCHARIDE EXTRACTION AND
 

PURIFICATION
 

METHOD I. Chl oroform-Methajnol iio. and Thil Layer 

Chil latog raphy 

MET1HOI) 2. Clorofr,-Metliano Extr-actiori, DEAF-Cell ulosu 

Ac,,utatte Column and Thin Inayer Chroiatography 

5.) ISQIATION AND PURIFICATION OF CELL WALL POLYSACCIiARIDE 

METHOD I. 	 Ifri chlI oacut i c Ethyl - I her Ext ract ion,; and 

Sephodu.G -'75, G- 25 Ch]oiat ography 

AND PURtIF1CATION OF LIPID FROM M.TUBERCULOSIS6.) ISOLATION 


14-' (,1 ld o) oforn111 Y".t iraCl
ME,'l'IHO) 1. v' Jki i Icl , a0 ClI oJl 

7.) SELECTED METHOID- FOR ISOLATION AND PURIFICATION OF 

ANTIGEN FROM H.TUBBERCULOSIS 

A. 	 PIcpration ef Crude Sonication M. tu,b i-cr l] .- i 

tDIti genD §T~:gl. 

M. tub r(rcu_ iF .'; 11:'.7 v wns cultured in Saut on's mc'dium for 6 

Ii i]]1i we e killed 1)y autuclvav,. They weie wahledwee1is vnd the 

Wa te" an1d . - U - . OSpho tt.: 4h 

I o gi v c w/v (wet 

tii 	 Us t di2t i lied 

1Uffered-,al in(' c i ailiipg 0. 1',.sodiui a:,ide 

weight). This SUSlen io n ' s sonicated in an ice ba'h 3 time, at 

300 watts for 15 min, using Braun-Sonic Model 1510, transducer 

diameter 2 cm. (Brru n, Melsungen, U.S.A.). The Conic.ote was 

the SU)('lall Wascent ri uged at 15,000 G for 20 ill. and 

0 

tored at 4 C as the source of .onicated M. tubrcul osi._ 937Rv 

determinedant 	igen (CTB-Ag). The opt ima) ant igen dilution, after 

by 	 titrat ion, was I:400. 
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B. Preparation of Total Lipid Antigen from M.tuberculosis
 

{iWcAgl. 

lipid obtained from N.I ubre'"_Mycobacteria . was 	 osis 1137l?\ 

(TMC I02). The organism was grown in2 Snot on's medium for 6 

cu lturus were autoci avd and washed withweeks. Thu well-grown 

ili was ustractud with 40distilled water. One gr'm of dried bac 
0 

mi xture st irrivg at 50 C 113A1:. uhloroform--methunol (2:3) by 

, thu resi due wus ''-I
ft r e t rifuga otio at 000( ( ] 5 mnbours 


ch loroforn-met hanoI mixture.extracted with half volum," of 


The total
Pooled supernatants (TL antigen) were .tored at 4 C. 


lipid was titrnted to find out optimal dilution for ELISA test. 

'.?" of M-Og. 

Aftci N. tul-rc tosi s H3711v was grown in Sauton'. media for 6 

M. pymminn N-_DIgen 


weeks, the orgci Wms kil3l3ed by aut cuauv and washed 3 t ines with 

distil led waLei . O)ne gram ,f dried bacil.i wus eY tractt d with 40 

(2:1) :t uru as the same procedure forA3 chloroforn-ithafloi .-.

total lipid6 antigen. The chloroform-miethnnoi extracted materials 

uWide nitrogen gas, tleni' dissolved with chlorofo;m.udwas drie' 


The ]lid imat 'ri]s in chl oroform was passed 	 1hrough a 

uLWlano.l inFlurisi] columl n, then, slepwisr Mlt w,ith 2-5% 

eluate .'as testud wii 22 different rabbit serachl oroform. EahL 

against various different species of mycobact urnio. Elunte 

anti-N. tubje_rosiJ H waswS7ha'pooled (wereacted only with rabbit 


called X-aWtigen).
 



PART I.I DEVELOPMENT OF APPROPRIATE ELISA FOR SERODIAGNOSIS
 

OF TIJBERCITIOSIS
 

1. ELISA Procedure for TL Antigen.
 

An ethano solut jcn of optimal dilution (1:200) of T1 

ant igen (50 microliters) wa; added to the we]]is of microtiter 

plate (Dynatech, A/]e'.N<ndI'ri! VA, U.S.A), and the solvent was 
0 

evapoiiated in 70 C hot a i r oven for 10 min. L'ifty IIicro] it el's of 

tested serum (di ut ed 1l00 with 0. 1% Tw,,en 21, 0.02% sodium 

a:, idC in plospl ate iuf i-red sl IJne, PDIS T ) as added, an1)d the 

plates were incubated at room-temperature for 1 hour. Wells were 

Wah;hed , tt's in plosp t'1etc1 ffcrcd sal in ( ]'Bs ) . Pero xidase

orIj ugat ed ant i- Iun I) 11):),Ml C o1 tIiII G A M an t jb ody ( Capp,! I 

] I -, t ,'I (>/ CI I I I I . T,.S.A.) 50 it , dii u ted w it h 0. I 

Tlweel 20 in IlIu:o:,hat t u fe'rod s l ]ie( (PBST) , was. (ddud into each 

w i I an d i1CI'ubit ed a t r'oIn-ti(ll rp:aetit -r" for ,0 mIin. Aft cr IliOV Jig 

unreacted conjugat e PBS, rir c i'o of substratewith 50 Il tu,,", 

soiutii (O- hj [0., / 30- )eroxidelur-dianine l1u/mi] , hyd)og pci 

[0.5 u I /w I in cit Iratt....p 1oslia t buffeI p H 5.0], 2UlS . Wa, 

I;d d ,d pI at c s- wc r e do 1]op1 d in dia rh '3i0 I Idti for i, a t ,e 

re'ict i wtas stopted by addi tion of 50 lliicr- ' iters of 2.5 N 

sul furic acid. The opti ca] density was measured wJih lnmicrO]at 

reader at 490 hiim. (biote h. U.S.A.). Diagrai: of th' procedure was 

show in figuie IA. 

2. Amplified ELT r A for Purified X-Antigen. 

ThC optima] dilution (1:200) of X-Ag was diluted from stock 

with absolute ethano' fyI't mi cro] i tars was distiibuted into 96 
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The plates wer'ewell flat-bottomed microtiter plates (I)ynatech). 
0 

dried at. 70 C for 30 rin. Before use, the plates were wetted 

with PBS. Fifty microliters of human tested serum, diluted 1:400 

in PBSTS, wan added to each precoated well and incubated for 60 

min, . at room tempurature. The plntes "ere t hen washed, 50 

microliters of 1:1000 of rabbit ant i-human Ig G d IgA - 1g 

(Amplifier) were added, and the pruta:atios wure incubated at 

room temPelVratli v for 30 i i. The pl ates; were waslied wi t h lB F, 50 

dilution of goat anti-rabbit IgG+igA'lgMmicr'oliters of a 1:5000 

conjugateld to horseradish peroxidas- (Cappul ) in PBS3 was added 

to each well, and the preparat ions vere inciubated foy 20 min at 

w e w slid, ii l :itu s ,rroom tat u - Tie pi t- then 

and the p f')olr"tJoV;Ssubstr ate mix-turt were ud]d o each well, 

Lfur 30 mii . Th wce inacuaat ed ina I hie darkh a' t rom f epe rat ore 

color reaction was stoppd with 50 n:icrl'oiters of 2.5 N sulfuric 

delisi ty was read with microtiter piate readeracid. The opt.i cal. 


(Fiote., U.S.A.). A diagram of the procedure s shown ii figure
 

I
I. IA,"~ 


,3. ELISA PLredure for CTB AntiPen. 

The CTI t ig'n was diluted in coatirg buffer (Carbonate

(1:1600, pl'evJousbicarbonate buffer pH 9.0) to optimal dilution 

antigen waslitration). One hundred microli tels of diluted 

dispensed into each: well of the Iicrotiter plate and incubated 

for 2 hours. All of the following steps were the same as FLISA 

with TL antigen eNcet,'tCd that reactants volume were 80 

nicrolitels inst ead of 50 iiroliters. 
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PART III. DEVELOPMENT OF AN ELISA FOR FIELD STUDY OF 

TUBERCULOS IS 

I.. Nature of' Specnimens. 

Two ofj): SaE!mPes colect.ed this The0I were for study. 

f irs t g o up co sisted of various tub ercu 1os is patients from 

Tubu i c o. C.ti'on i (,ol l6-gion Chiang i, c(is CuntI(.r 10, M Th)e d 

group, coi l-posed of sml'0 samples from 2 vii "ages in Lampoon 

prov lcc ( mi les s out h o f Ch i an g Mai) 

A total of 1,7 5 -S PTple s of sc!ra and filter patper 

I'cs 'rvf.d blood wor c 0ta:ined froi 40G tub erculosis pat i e ts 

2-0 spec m, s frcmi 2 vi io1 s of l, a oon rov i n t. Sixteen 

sal1tp.1c 1 r omI w 1-i1 i1fe c l; I th y'p1 ic.i I , ac.i ri a, 69I pAl '- ed t! ,y1N 

5 e c iIIo ,) froml van1 otis t p:es of lepc rosy pat i- t and 199 fr'oIn 

]Ofrsso;i 1 b 1ood dci . ,'i " paper c d bhiood sllpesoe rese. 

were takeln fromi 11ost sanpp,]of the ]v except fro aty pica] 

mycoba telri,] ,i f .et. o and l] osy pat i eIt S 

Ti e nature, c1arJ i cat ions, and types of sp)ecinIens are 

shown in 'Iab los 3,4 and l5 i i it e(, t ion o result' . 

. Collectionx and of Sera.Separat ion -torage 

P1 ood was d rawn fron donors by veni pun)cture usi ng 

vacutoiner tube. SeruIn was separat ed VroW blood clot by 

centri fugut ion. All scra wore stored in gl1ass vials and kept at 

-- 20 until used. 
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3, Filter 	Paper for Preservation of Antibody Activity in Whole 

Blood.
 

3.1 Preservation of Blood by Filter Paper.
 

',-, frccu, 	 drop of bl ood from a capi I Iary tubc ( approximbto 

25 ul ) was droppcd on a I.Ox] .5 cm fi Iter paper (What wan No.]). 

After dryinig at room Itc.mj )ratu c, I eie bloodly f i t er paper st ri p 

was Rept in a pla.slic la2, at 4-83 C for variou; period.- of t ime. 

3.2 Elut 	ion of Preserved Bood. 

Blood preserved filter paper strip was cut 'It the margin 

of the b [ o.d st ai . ThIe h)1oo1o y filtr ) .l r was ext ,et ed by 

sumerg i g in 1, m] of 0.O 5.% Tv'i-n 20 and 0.02% sodium aide i n 

PBS by shaki, e al 56 C for I huur. Th e'-: tmacI -d so] u.iol was 

test ed 'or anti iody to v ycobacteriun sIIec i(s. 

PART IV. 	 IFOLATION AND IDENTIFICATION OF M.TUBERCUILOSIS FROM 

PATIENTS 

I. Smear and Stain 

Sputum was co] ectcd from v arious grro ups of TB pat i ents at 

t he Tuberculosis Co1trci Center I egiou 110, Chian'g Hii . Spuutum 

spl cin -IIf W u a ros cop : and byeI' oil J cW Ia i de sI ained 

Ziehl--Neels.a technic for ac:id fast bacili and Auraminne 0 

st a i ni n1 t ec i d c for auram i e fN uorcs ( en t )aci I I i 

2. Cultivatico ci.d T-entification of M.tuberculosis. 

Sputum was ,ea ted with 5% oxa Ii c a c-i d for 25 minutes to 

dIecon.taminate : ,-a, id fast bact,eri. The tIreated sputum was 

inocuated ont c) 3 Lowens t ci n-J en-,n SI ants. Cultures were 
0 

incubated at "7 C end observed for growth at wec.hs aand 4. 
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1 

and no sign of contaminationCultures showing typical colonies 


were subcultured on Lowcnstein-Jensen slant and LoweAstein-Jensen
 

deep for further biochenical identification. After 	2 weeks of 

tested forincubation, cultures showing iaxNimum growth were 

Niacin accumul at ion, N:it rate reduction and semiquant i t iatve and 

showing confusedheat-stable cat n1Ise product ion. Cultures 

react ion' W.e subcul turo(d and tested once againi.bli'UM Me n'] 

PART V. PRODUCTION OF ABBIT HYPERIMMUNE SEBA TO VAHIOUS 

SFFCIES OF iY_ §COBlCTRIA. 

Mass Cutulr fo r Wt iy n U'ro§- ipn 

N. I _ulpsin } hW \ i7' tan }H nycobacterium slpevies wereothi 


cult4 ured 'ti m.j:. , Nn ii.,w tp' r nt nt0. nycobacter'ium species'i All 

were cu]lt lutd "t n-7 C l"; ,week: in liquidfo W 	 Sauton's media, 

exc ept . 1;anl n. l t so (C. Culture.s weCe done in 500 	 ml cultui 

flask containing 250 Al culture media. Cutures showing ma:inIum
 

were nutoclaved and harvested by centrifugation. One
growth 


(wetculture Iyase vie ded ap pr o: nimatlt y "2-4 gm, o f bacill1 

with norml salineweight). The bacilli werw washed twice 

solut ion (NSS) and resuspended in NSS to get. a suspension 

containing 60 mg baci ] l iinl (wet weight). This suspension was 

4] ines in an ice bath by a Braun-SonicSOllcaled for 5 mij Ut5 s, 

1510 with an effect of 100 Wr. The sonicated materia] was divided 

m;i xed witi an equal volume of incomplecteinto 2 portions; one was 
0 

and stored at --20 C until used for immunizationFyeund's adjuvant 

of rabbits. The other portion was centr. fuged at 8,000 g for 30 
0 

C until usedmin, supernatant fluid was collected and kept at -20 
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I 

for ELISA issay. 

Antigen preparatiorn of 35 mycobaclerium species or strains 

two rabbit one were produced for immul izatioD of per 

S'eCieS. The following antigens of mycobacteriunmiycoblacter)um, 


species were prepared for rabbit immunization:
 

2. 	 .a vur serot yp 2, N11I#724N. nvxynji TMCt70(; 

3. 	 N.by Ji CG TlC#II 0l0 4 . by2 _ NI AN11 G008 

5. M. clii_on. i a s;cessus 6. 	 .. chl]_nni QhIOe&l21 

NIHJ#]609 ATCC419977 	 N1IIJ3(]I ATCC#192 7 

7. 	 N. fi avescer2se 8. f__r_i y., is i: 

NI, 31# 11 ATgC*14474 

10. 	 M.forjuitu TNC#15299. 	M.fortiu 

NlHJ1615 ATCC#19512 

132. 	 U.gasyrj Nl1JiGlG ATCC#575413. 	 U._OWtiti. 

13. 	 M.grde nyd TMC#]3324 1"1 N . ' _t .e1] are TMC# i(4 3
 

. U T0
15. 	 . t rac.lulare 16, 


N1tJ# ] (;I AT(C#15980
 

17. 	 M.p,,ppenr, ATCC#22620 18. M.Marinu TC#1218
 

'l nge. cu.n 20. M.p h]e NI HJ#1624
19. 	 . .
 

NIHJV IG22 ATCC#] 9530 ATCC#] 1758
 

21. 	 .1pbj] TMCN]540 22. N.scrfulaceun
 

TMC#]546
23. 	 _.scrofulureurn 24. N.snmegjut is 


NItM#1625 ATCC4]9981
 

26. 	 N.tuberc ]ss TMC#10225. 	 M.sniegr utis 


NIIIJ#1628 ATCC#14468
 



H37Rv 28, Mterae27, br 4 tubercuiosis 

29, M.ter r_ 	 NIItJ#1603 30. M tr'i'i.] 

T C 1526 32. M. u1erars NIHJ#163631. M.vaccav 

NIHJ#162733 M.tNoLhI 	 NIHJ#1G38 34. M.sim ia 

36. ATCC#19621.nvgyupn35. M,s;zul gai ATCC#10831 

2. 	 Production of .HperAinnuDeYabbt U a alr Mycob"ceri8. 

were used for immiiun izationNew Zeal and 	 white rabbi tsTwo 

eauh nnt igtn emu sion, A ,nin'le int rumuscul fl in ject ion of
wit h 

leg was gently done. Rabbits
0.5 	 ml antigen emu]sion at the hind 

Ml of antigeni emulsion 
were further immuni'i zed with 0.1 

intravenously at the 1euk region every 14 days, e.g. on days 14, 

monthly interval s thereafter. Bleeding was done 
28, 42 and at 

e.g. on days 	 0, 7, 1,!, 21 and so forth. Sera were 
every 7 days, 


at. -20 C for antibody assay.
separat ed and stured 

as;say ed by two technique;, iidirect ELISA
Antibcdiu.wc 

the indirect 	 ELISA 
and double imunodiffusion (Ouchterlony). For 

9G well]s micratitey pilt t: as coated with 
assay, a flat btt 

ion of myeoactne 'i al antigens. After
200 ul of a i./5200 dilut 

l ,1 C, :NCeS; antigr ns were washed out . A 
,ovrniht in(ubai ni 4i Q 

180 ul of various dilutions, e.g. 1/640, 1/1280, 1/2560 and 

serum was added, incubated,
1/5120, of rabbit anti-mycobacterium 

anti
1/1000 dilution of peroNidase-conjugated goat

washed, a 

added. After washing,
rabbit immunoglobu] ins (Cappel) was 

was added to react for 30 min at 
ABTS/H 0 chromogen/substrate

2 2 
in anAll epior rcact.ions were read at 405 nm 

room temperature. 

309, Bio-Tek Instruments,
ELISA reader 	 (icroplate Autoreuder EL 

V . S . A ). 
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agar gel is 	 pour'edIn double immunodiffusion technique, 

evenly onto glass plates a1d holes or wel] cut, into the 

Antigens of various mycobacteria are placed in 
solidified gel. 


i ou d Iuti ions of t he correspondingthe cent Cl we] IS whiI e V[I 

wells. The
rabbiI anti --nmycobactel'i a serIum ir] the" periphera] 

' 
react ilg g(.] is cover'ed il a moist chamlbe and allow to stand in 

;1e.eipitin line a refri gerator. Any samplp positive for immune 

will be further test by ELISA. 

4. RESULTS 

PART I. ISOLATION AN'D PURIFICATION OF SPECIES SPECIFIC 

ANTTGEN FROM 	M.TUBERCULOS1iS 11 371R, 

EFXTRACIION AND PURIFICATION1. LIPOPOLYSACCHAPIDE 

pul-u I i ,t i 	 ( f 1 i)l)I S oCChoiidL by ph(no.-Ex tracti on LinJ 

b g,:l filtrationet: ct hn f ) I 

is ,ood eljou, I es-pelie- f anti en 

wat rI-	 i h fur"t he 1 fi, d 

I'su i ng no fIact ion 


reports).
of berflosis (see first and secor dpogress 

AND PURIFICATION
2. POLYSACCHAPIDE EXTRACTION 

of o I ys acc har i d e by!'xt.]ac ion and pulri f' in i ilon 

and ether- did net yield any fraction good
stifosa icy.ic neid 

enough I o be the sp-cies-speci fic antigen of M. tubercul osis (see 

first progress report). 
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PURIFICATION
3. OLIGOSACCHARIDE EXTRACTION AND 


Ext ract ion a,nd purification of ol i gosacchari de from 

M. tubercl]osis by 	 ethanol and chmoiofornx-ethrol] ntix>,ure did n.ot 

yield any spea9 esspeei12e nntigen when t-valuated by FLiSA using 

pooled humna) TB serum, pool,:d human ,prosy serum al)d rabbit 

alint i -M. tuboLcu Iort: is serum (sce fi rst progress report) 

EXTRACTION AND PURIFICATION
4. GLYCOPEPTIIOLPIJ 


GI yc'opft ido.1Ii d nitd I ipo ] igos c har'i(dc e x tractijon and 

ch 1 o rofornm-i met hanoIt fr owi e 1" by 

or by chl oroform

pUn fi e io n 	 M• I u Ler 1 -'si 

cxtract io and th in layer chro mat ography 

I ayerMet hano kXt 1(:t lion , DEARl- cel I ul os aet atc col 	umn and thin 

chromnatograpIy in 	 chiotolornl-wethanol. Species-specific: antig.n 

is still not ab]e to obat in by the(.,e t echniquesof M. tub_.erclluo-;ifs 

(s) fst progress repot ) . 

PURIFICATION OF CELL WALL POLYSACCHARIDE5. ISOLATION AND 


-bl. 	 was extractedCell wall 	 polysaccharide of tuberc-ulosi 

tic acid , TC , ethyl ether then 1sin throughwith trich1oroac 

G-75 and G-25, There is no fraction showinig species-Sea. dex 

(see first progress report).specific antigen 

6. ISOLATION AND PURIFICATION OF LIPID
 

N. 	tube)ro1,cos1 i s wns ext rcl ed wi th pyridine, methanol and 

i somechIorolorm then chron nt. ograIjhed on TLC. Nat erials spots 

Huwver, when they were further gave very encouraging results. 


e\al ut ed with individual] leprosy seruM, non-specilicity waS
 

reports).observed (see second and third progress 



7. SELECTED METHODS FOR ISOLATION AND PURIFICATION OF ANTIGEN
 

FROM 	M.TUBERCULOSIS
 

A. Crude Sonicated M.t.uberculosis Antigen CTBAg . 

This 	 type of allt igel was prepared for F IA SA eval unat ion 

sera. It. is the crude antigen of
of tuberculous 	 patients' 

Lr 1.I.t ubc-u 

B. Total Lii)id Antigen from M.tubercuIosis TLzAg}. 

This .s unt:igen prepared for EI, VSA at-ion.lipid was ,Va l 

of TB patient,,' sera a; in.t lipid antigen of .t ru. osis. 

C. 	 X-:Antigeo fron Mj. tubrculosis _Xy:Agj. 

137RvAt lteast many huidred grams of MN.tubercu Igo s]is 

for trial of iany isolation and purification methods were used 

s". N Da ly, a
for species-se i fi anti ge) of M. t. chr u'1 o-

1, ec icS-sl)eci i(, ant igen of' M. tub(lcu ] s . oud bc obta ined b:y 

e, a wi tl chio'wform-tctJ andI ],as51.in toaroughI Sioract 	ing 

or Florisi I coIupn. TIi. specificity uf X- A v,; ev z, luatedCe ite 

di ffuren t spicie-s of
by rabb t hytrilimun' era aga inst various 

mycobacteriumi us shown an tables I and and figure 

FOR 	SFRODIAGNOSIS OF
PART II. DEVEI,OPMENT OF APPROPPIATF ELISA 


TUBERCULOS IS
 

After nin,y npiodi ficaJ ion o f ELISA teu chniq ( es ha evebeen t-ricd 

we ended up using one step, ELISA antibody assay for CTB-Ag and 

T1,-Ag and amp, ifj ed E, ISA ant ibody assay , r X-Ag. Both 

techniques are sumimari zed schemat ical I y as in fi gures 1A and iB 

re s pe ct i N, ] yI 



PART III. 	 DEVELOPMENI OF AN ELISA FOR FIELD STUDY OF
 

TUBERCULOSI S
 

were
I. Nature 	of Specimens. Sera samples collected from
 

many diffe rent type s of subjucts, The detail of' nature, t, y pe s 

and classification of specimns were shown in tables 3, 4 and 	5. 

smrn spe.imens were2. C.]ection and Stroage of Sera. All 
0 

kept at -70 C until use for FLISA test.
 

3. 	 Filter Paper for greser;ation of Antibody Acijvity i 1) 

manWhole B lo od. Who 1e 1)1 ood was tpres crv ed en f'i ter paper 	'What 
o
 

No. I for 1410 days at 4--8 C II a r-,frig.rat or. Aft cr blood 	 was 

we.:tract,?d b.y 1PBS conltaillill ,, T%,eul 20. Tilt extracted SOluli~ ll!as 

. t u lrcu1 os iE.as'.ayed for ant I ody aaain- I a t i gens of M 

r cstrvvd byAntib:.ody a 	tivity in whole bIood is gencrally filter
 

p .i, as shown in f:i .ures 3, and 5. 

PART IV. ISOLATION AND IDENTIFICATION OF' M.TUBERCULOSIS FROM
 

,

PATIENTSQ

A ]I sUIs;pc( I cd tubcrcul ku:; pail i ent !s wi I I b eo] e!d for 

sput uI. Aft c sputum was dont aDi nat d and concen mated, it was 

)oriJol ofsmeared and st ain-,d for a(, id- ust lacd I . The ot hcr 

he d(,contaninat ced anld COnC'CnIt rated putum was cultured for 

. M.1tuber I, 10S si was i dert i fi ad by colonialitvcob(ct cr Iu 

at i on, educt i on,n.o.phology Niacin acCu lju Nit rate 


semiquant jtative and heat-stable cataIase p,odu tion
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A]I sera specinens ,ere classified by acid-fast stain, 

group or typecultivation and identification of M.tlerclosi, 

and history of subjects (see tables 3,4 and 5). 

PART V. 	 PRODUCTION OF RABIT YPERIMMUNE SERA TO VARIOUS 

SPECIES OF MYCBATEPIA 

Rabbit hypci immulw stra were produced against 30( different 

species or strains of mycobacteria. When antibody tite r react 

]: 100 i n ILISA test with O.I). value more than .500. Blood was 

ftoii immuuni zed rabbit, serum collected and stored at -20 C.taken 

tach rabbit galst cnch iycobactecr1umnThe ant ilody response in 

specitq ci stra in is shown in f 	 tilgu s "-14. 

PAT VI. 	 SEROOOC9AL EVALUAION OF M.TUBERACIS SPECIFIC ANTIGEN 

ty and spect, if icity of _ . [0_ i slbpf(UpecificThe seni ivi 


ant igen for sciological eva]uation of tuberculosis infection were 

T.P. cases vil] age anid lowevaluated b1y sera from h:igh prevalent 

prevalent T.B. caises village, tuberculous patients, leprosy 

pat i erl s, at 'pica] mycobac .ri ] alfected pat ients; and normal 

Ilood fii bl old bnl. Re.sulis of serological eva uatioll by 

aiind sera were shown iln figures 15-44.di ffertii I VpnOf oian tuiIgs 

5. 	 DISCUSSION AND CCNCLUSION 

ion, a species specific anti ,vnFrom1 tur researchll invest iAt' 

or halpten was isolated from N. tuberculoss H37Rv. This species

hapten was high]y specific for N.tube.c.ul]oisspecific antigen cr 

onl:' with rabbit hyperimunune sera againstby reacting 

not renrt with rabiit lyper i munu seraM. t__ub'rru vsi ;, but. did 
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against other mnycobacteria] species or strains. When this 

antigen or hapten was characterised by thin layer" chromatography 

= 80:50:7 and
 
using diisobutylketone : acetic acid water 

: water w 50:49:1 as developing agents, itschloroform :nthanoli 

from the Pf value of phenolic glycolipid-I
Rf value wa5 different 


(PGL- ) of . epr y. 

ant igen or hapten, crudeWha t s.,iSpucJes-specific 

antigens fromsonicated anid crude lipid extract (total lipid) 

. tIub ji_ is were evaluated by sera fromii diffieeti groups of' 

Subje'cts, this species-specific antigci o1 loIptenII showed high 

1"s nov beinpspeci ficity. This 	 species-speci fitc ant i 

as a i't iin laboratorc y diagnosi s of'
(011 i.1d 1 1. ( for .se 


Center Regien

at the "Tuberculosis 	Control 

l0"
 
Luberculosis 

(:hiaung Maj. 

We ried to sIudy the possibili ty of surodiagnosis of 

a filter paper' preservedvillages by developiLg
tuberculosis in 

blood tcoInt12 quv for ant ibody preservat I on and an eluation 

eluting antibody from filter ,papel preserved blood.technique for 

Our prts orve and eluating tecrhniquys worked well in our hand. Wc 

t -estfor preli.'ilH nary serodiagnosisalso tiied to develop a spot 

ant i,n was spot -ted a 
tuberculo i . !he sp cioes-specifi c 	 on 

of 


washed,

cellulose acetate paper, dried, tested serum added, 

anti -rabbitwashed. Gorabbit anti -human giobul in addod, 

added, washed, substrate
globul in conjugated with peroxida.e was 

color while negative testP'osit iv le yielded p:itresultadded. 

to use this technique
Our results seem promising
gave colorless. 


for field study.
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Table I .Test for specificixy of cluites from fioris i column Iv II IS\A 

Rabbit ttyperim,un,. Sera to Mycob it vriumn 

Uhu 1)e -.u l i avs _ _ N. oviJ, (8 0 ) N. ar _t t 
C U 0~S IS-

Fraction No. M tule 

1% Mothano I in11 (1]ofr 

17 2 . 110 0 002 0 013 0 081 
19 2 030 .022 0. 018 0 051 

21 1 . 91V( 0 0],. 0011 0 009 

23 1,932 0-027 0,005 0.055 

25 2 000 0. 023 0. 0M9 C. 063 

5% Met ]ihano. i n ch I - lo JlI 

11 2 07 021 0 I 0 .1 

13 2 6 (0.385 2 .73 2 ,135 

15 1 . 19 0.22312 0. 2'55 0. 795 
17 1 091 0.341 0. 2G0 0 .01 

'19 H5G 0. (03 0. 191 ] 093 

51
53
55 

0 91l::
1] 101

O014 

0 .110
0. (5 ' 2 

0. 226
0. 372
01 

0. 87.0
0.950 
0 .995 

551.081) 10.7098 
57 i O6t 0.83 0. 33"1 0 905 

59 0. 00 ('I7 0 31 0. Q '21. 

61 0 929 602 0 314 0. 71(; 

63 
G65 651.00('92 ].111

] Gf( 
]011
0 . 9 1- ' 

0.2750.153 . 
0 8110.830) 82C 

67 i 05,1 0. 997 0.100 1 097 

69 1 180 0 921 0 .35 5 1 037, 

71 1 225 0 F87 0 123 17] 

73 1 .90 1 752 1 250 ] 25 1 

75 05 ' r1 2 0 ' .1 a01 1.589 

77 1 359 1 210 0 08 1 01 

79 2.215 1. 81] 0. 77 346 
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TIb I ec 2. Test for specificity of pooled fract ions from flori A I column 

R~abb it crude lipid from pooled 
1] alik1 * er ionannt i sterum to 	 B. . ,N. ................ i fract 11-25
 

N avium TNC 706 0.000 2.=0' 0.019 
M .nvium NulJ 724 0.057 3.252 0-185 

Mhl,,vis (BCG) TMC 1030 0.231 1897 0.42,t 

N. bovi: Ni H. I(;08 0.000 01038 0.000 

N.(h ] onrj 0.000 1.208 0.000 

N. 	fI' vvSU.i' 0. 017 2. 195 0. 055 

S F1n6o1cen-o 1(lA 0.000 1. 478 0.000 

4 u-i AT(' G;,I 000 0 

MA Mfr =u NI It. ;]1, 0.000 3 .032 0.000 
N. foi urn C 0. 1 .441 	 000 

tur 	 K 
A. ga,,,t i NilI. 1618 0.000 1.833 	 0.23(6 

S. dP, 'N :T.it 0.000 0.65,1 	 0.000 

N. IIl n l I nu 	 0. 000 0.013 0. (00 
V jntrnwol lulort
 

'IC IM0:: 0.000 1 .450 0.540 

.,ns -ii 'IC 1204 0.000 1.213 0.000 

N.Mn iii 0.000 1 .515 0.000 
ii;llin '. 11 'i ' tn :i Iu 

N.i HJ 1 - 0. 000 0.14If 0. 000
 
6 111]i .000 (M( 0.000
1C 	 0.

N. ,l.ip : 21( 	 (( 1IIJ;s5 0.000l. 

Mhic 1624IGN 0 .000 .5000 

N.- (, ul (aculi 0.000; 0.807 0.000 

n. .mnin si T C 1546 0.000 0 .645 	 0. (100 

l'.smugmat is Nil-I 162B 0.0010 1.380 0.062 
N.t1.ya- 0 000 ] .7 ;, 0. 000 

,.trivi , 0.000 0.173 0.000 
u , 'I I nJ' I I

83.7 TM C 102 	 0.000 1 .599 2.319 

N.v ,a 1TM 1520 0.000 0.00; 0.000 

N.tOviS (WW¢: 0. 131 J .5 36 0.000 
0.000
N.duvulii 	 0.318 2.012 


M. 1a n Uh e r w 1i0 w 1 ! 
(tbuvi ,W) 0.033 2.182 0.04G 
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TABLE 3 CLASSIFICATION OF SAMPLES. 

SAMPLE GROUP 

NORMAL FROM BLOOD BANK{ 

PEOPLE IN VI LIAGES 

TUBERCULOSIS PATIENTS 

ATYP]CAL MYCO]),,CTERIt4, INFECTION 

LEPROSY PATIENTS 

TOTAL 

NUMBER OF SAMPLE 

199 

220 

406 

16 

96 

910 

TABLE 4 

CHOU], 

DE'TAIL OF VILLAGE SEI'A SAMPLES. 

NUMBER OF SAMPLE % OF TOTAL 

TOTAL SAMPLE 

HISTORY OF CONTACT (NO) 

HIiSTORY OP CONTACT (YES) 

DISCHARGED TB. PATIENTS 

220 

112 

94 

14 

100.00 

50.90 

42.72 

6.36 
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TABLE 5 DETAIL OF TUBERCULOSIS SERA SAMPLES. 

GROUPP NUMBER OF SAMPLE %OF TOTAL 

TUBERCULOSIS PATIENTS 406 100.00 

SMrF;!.A 1 NEGATI VE 193 17.53 

SMEAR POS1TI VE 213 52.16 

CIIL'TURE NtE6 ATI VH 184 45. 32
 

CULTIURE POSITIVE 222 51.67
 

SMER-AF NEC. CIIT ?RENE. 363 40. ii
 

SMEAR NEC. CU1, TURE POS. 30 7. 38
 

SMEARSI P1OS. CUL'1' 11'; NEC. 2] 5.17
 

SMFAXRA1 0P: . CI:I,' I i F flOS. 192 47.29
 

IISTO UY 0Y CONIA ('i (NO) S34 2. 26
 

HI1STOR Y OF CONTACT (YFS 72 11.88 

(ILATENT 319 


HI STORY OF TtEATHiENT (YES 17 4. 18
 

ON TREATMDENT 


HISTO kY (FT NO) 78.57 

70 17.24
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(A) 	 AntigLob-Enz 
SubstrateAg 	 A 

F EIE E 	 f/-71

AgAb 	 Atglo ni)-n Substrate
 

Figure 1. 	 Principle of procedures, for ELISA tests: A) ELISA procedure for detecting total lipid antigen and 

B) amplified ELISA for detecting antibody to purified X-antigen. 
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Figure 2- Chromatogram of crude lipid extract from M- tuberculosis passing through fl orisil column
 

by eluting with IIand 5 'methanol in chloroformi- (arrow 1 and 2 respectively),
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Figure 3. Preservation of antibody activity in whole blood 
by filter
 

paper for various time of storage.
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Frozen Filter Paper 

Sera Preserv. B[. 

Figure 4. 	 Comparison of antibody preservation by frozen sera 

and filter' paper preserved whole blood (both 

storage for 60 days).
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1.0 •-	 Fresh
 
3 DaysE 

c 	 *-* 17Days 
"- 10Days 
*-* 24 Days 

c 0.5-

U 
0 

0 

o 	 0 
o 	 0 0 

SAMPLE DILUTIONS 

Figure 5. Comparison of ELISA values of various dilutions
 

of fresh sera with preserved bluod by 	filter 

paper storage at various period of time. 
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Figure 6. Antibodies response in i mmunized rabit a aains t (1) M. avium Tl,C7O6, (2) i. aviurm Serotype 

2, NIH724, (3) M. hovis CG,TMIC1O30 and (4) M. bovi,siIHl60O. 
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Figure 7. Antibodies r'eslpOnse in imm~unized rabbit against (5) M. :'e~onei abscessus 

19977, (6) H. chu;lonei chelonei NIHJI1,ATCC19237, (7) M. ilavescense arid 

NIIHJ1614 ,ATCCiI17I. 
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Figure 8. Antibodies response in immunized rabhiL against (1) K. fortuitum NIHJI615,ATCC19542, (10)
 

M. fortuittm TriC1529, (11) M. fortuitum and (12) M. gastri NIHJ 1616,ATCC15754.
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Figure 9. Antibodies response in inmmunized ra hhiL against !i3) M-.qordonae TIMC1324, (14) M. intra

cellulare TMC1403, (15) M. intLracollulare 1IlJ161,,ATCC1S98O and (16) M. kansasii TMC1204. 
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Figure 10. Antibodies re;pons 2, in immunizd TahLiL ariainst (17) 'l.malmroense ATCC22620, (18) X 
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Figure 11. Antibodies response in immunized rabbit against (21) N. Fphlei TrC1548, (22) M. scrofula 

ce-m, (23) M. screfulacem N1HJ1626,ATCC199,M and (24) M. smegmatis TIMC1546. 



> 2.0. 
(25) * Death (26)
 

1.5 

cI 0
~'~1.5 

UA 

2.0
 

4

1.5" 

CD 0.5 

0014 2 3 2 0 14 28 35 42
 

Days after Immunization Days after Immunization 

Figure 12. Antibodies response in immunized rabbit agiinsL- (25) ',t. smegmatis [,IIHJI628,ATCC14468, 

(26) M. tuberculosis Tf'/C]2, (207) HI.tUblertclosis H37PRv and (28) 11. terrae. 
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AnLibodies response in immunized rabbit against (29) M. terrae NNHJ1603, (30) 
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