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1. Personnel Management and Activities: 

DrSanit %rakon1,awkeyoon, principal investigator, worked very closely witr 

Archarn Sichcn and Aicharn Luksana in the atteapt to i.solate and purify species 

specific haptens from M.tuberculosis using various biochemical tecniiques. he 

also worked along with Archarn Sakchai in the isolation, cultivation, and
 

identification of M.tuberculosis from patients. Mass culture 
of various
 

species of mycobacteria were prepared for inmmrunization of rabbits to produce
 

hyperimIune sera agairist various species of mycobacteria. Blooc speci-e s 

were collected from various grou's of patients, sucA aS smear positive for 

acid fast bacilli (AFB), and culture positive for ii.tuberculosis, smear positive 

AFB but culture negative, smear negative AFB iou. culture positive, and botn 

smear aid culture negative. 

Two full-tille medical technologists were recruited in this researcni 

project. onc of tnem was assigned to assist in tae isolation ana purification 

of species specific haptens. The otaer one was. assigned to assist in the work 
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of 	isolation and identification of mycobacterium culture, preparation of 

mycobacteriwnL antigen, ann immunization of rabbits ;it~l 	 various species of 

mycobacteria. 

One part-time janitor was hired to look after experimental aLirmls, 

expecially rabbits which were used for hyperimmunization with various types 

of 	mycobacterium. Another part-time janitor was employed for taking care of 

blood specimens and culture transportation from Tuberculosis Control Center 

Region 10 to the Departmeit of Clinical Immunology, Faculty of Associated 

Medical Sciences, located about 4-5 Kilometers from tile Center. 

One 	 part-time secretary has been hired to haidle documents anid to organize 

records. One part-time typist was also hired for typing records, researcn eata, 

progress reports, and manuscripts for publication. 

2. 	 Purchase of Equipment and '.laterials: 

All listed equipment in this research project, such as 	ELISA reader, 

deep freezer, lyophilizer, thin layer chromatography, rotary evaporator, 

rabbit cages, safty hood and 8-chanels micropipette have been ordered, and 

some have alrEady arrived and are in use. The purc.hase of scientific 

materials and reagents from a local agency is quite easy, and only some 

minor problems have been encountered. 

3. 	Progress Report:
 

A. 	 OBJECTIVES:
 

Tile overall objectives of this research project are
 

(1) 	 To obtain species specific hapte~s from .tuberculosis. 

(2) To develop an enzyme linked iimmunosoroemt assay by usilg tae 

species specific, ha!;tens from N.tuberculosis for serodiagnosis 

of tuberculosis. 
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(3) A very simple and practical method of ELISA is dveloped and 

used in the field for seroepidemiological stuay of tuberculosis. 

B. ACTIVITIES :
 

PART I. ISOLATION AND PURIFICATION OF SPECIES SPECIFIC HAPTENS AND 

DEVELOPMENT OF AN ELISA. 

EXPERIMENT NO.1 

PURPOSE LI POPOLYSACQI-ARIDE EXTRACTION 

M.TUBERCULOSIS H37Rv i3.0 G (WET hEIGHT) 
+ 

200 ML 900 PHENOL-',VATER 
4-

SONICATION 200 'WATT, 3 MIN, 2 TIMES 
+ 

DIST. WATER 100 '1L 
4, 

SC'NICATION 200 WATT, 3 MIN, 2 TI.tES 
, 

CENTRIFUGE 900 G 
4-

SUPERNATANT 

CENTRIFUGE 18,000 G 
4-

SUPERAkTANT 

DIALYSIS AGAINST DIST. WATER 2 DAYS 

4, 
CONCE4TR-TED TO 20 lL 6Y DIALYSLNG TUBE 
AT 4 DEGREE CELCIOU3 

4-

ADDED 150 ML COOLED ABSOLUTE ETHA\OL 
4-

CENTRIFUGE 900 G, 15 MIN 
4-

WASH PRECIPITATE WITiht COOLED ABSOLUTE ETHANOL 2 TIiMtES 
4-

SOLUBILIZED PRECIPITATE IN 10 ML DIST. WATER 
4-

CRUDE PHE-.1W EXTRACT 
(PHE/1t-I)
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EXPERIMENT NO.2 

PURPOSE LIPOPOLYSACCHARIDE EXTRACTION
 

M.tuberculosis 1137Rv 31 G 

4-

ADD 40 ML 90% PHENOL-WATER 

+ 

SLAKE IN WATER BATH 68 DEGREE CELCIOUS, 20 MIN 

SONICATE 200 WAIF, 3 MIN, 4 TIMES 
4.
 

CENTRIFUGE 900 G, 30 MIN
 

SUPERNATANT 

4.
 

CENTRIFUGE 18,000 G, 30 MIN
 

SUPEk\ATANT
 

EQUAL VOL. OF COOLED ABSOLUTE ETHANOL
 

FILTER THROUGH GL SSWOOL COLLUMN C2C DIA-ETER x 8 CM LONG)
 

FILTRATE
 

160 ML OF CCOLED ABSOLUTE EThiANOL 

LET STAIND 4'C, 8 DAYS IN 250 ML FLASK 

POUR OUT ETHANOL 

EVAPORATE TO DRY 

ADD 5 ML, DIST. WATER TO DISSLOVE PPT. WHICH ATTACH ON BOTTOM OF 
T-tE FLASK 

(PHE/W- II)
 



EXPERIMENT NO.3
 

PURPOSE : 	 LIPOPOLYSACCULARIDE EXTRACTION 

M.tuberculosis H37Rv 28 G 

ADD DIST. WATER 60 ML
 

SONICATE 200 WATT, 5 MIN
 

ADD 60 ML of 90% PHENOL.
 

4

SH[A&E 63"C IN WATER BATh 3 HR 

LET STAND 	OVERNIGHT
 

SONICATE 	 300 WATT, 3 MIN 

WATER LAYER 

CENTRIFUGE 18,000 G 

SU PERNATALT 

ADD 6 VOL. OF COOLED ABSOLUTE ETHLANOL. 

4C OVERNIGHT
 

CENTRIFUGE 1,500 G 20 MIN
 

WASH PPT. 	 WITH COOLED ABSOLUTE ETLANOL 2 TIMES 

ADD DIST. WATER 20 ML.
 

PhE/W/ ETOI.
 

G-2A
 

G-100
 

TLC. (Still not finish) 



-6-


EXPERIMENT NO.4
 
PURPOSE LIPOFOLYSACCHARIDE EXTRACTION
 

M.tUberculosis H37Rv 30 G 

ADD DIST. WATER 120 ML 

SONICATE 200 WATT, S MIN, 2 TIMES
 
4-


CENTRIFUGE 18,000 G, 30 MIN
 

SUPERNATANT CELL PELLET 
(FRACTION A 
 +
4
 

WASt WITH DIST, WATER 2 TIMES 

ADD 50 ML OF 90% PHENOL ADD SO ML DIST. I'IATER + 50 ML 90% PHENOL4. 4. 
SHAKE IN 68'C WATER BATH 2 HR SHAKE IN 63"C WATER BATh 2 HR 
+ I 
CENTRIFUGE 1,500 G, 30 MIN CENTRIFUGE 13,000 G, 30 MIN 

DIALYSE AGAINST DIST. WATER 2 DAYS .1
+ SUPERNATANT CELL PELLET
G-25 (2 60x CM) 

C-100 (3 x 45 CM) DIALYSE 2 DAYS S0 ML DIST. WATER 
+ (FRACTION B) +

TLC (Still not finish) + SO IL 90% PHENOL 

(P.E/h-B) + 
SONICATE 200 WATT,
 

S MIN, 4 TIMES 

CENTRIFUGE 1,500 G, 30 MIN 

WATER LAYER 

CENTRIFUGE 18,000 G, 30 MIN 

-- 4.
 
SUPERNATANT CELL PELLET 

DIALYSE AGAINST DIST. WATER 
, DAYS 

(FRACTION C)
 
(PHE/W-C)
 



EXPERIMENT 	NO.5
 

PURPOSE : 	 POLYSACCHLARIDE EXTRACTION 

M.tuberculosis 1137Rv 38 G 

MIXUihRE OF 	 20 ML of 50°o SULFOS.LICYLIC ACID AND 60 ML of ETHER 

SONICATE 200 WATT, 3 MIN
 

ADD SO ML 	 of 50% SULFOSALICYLIC ACID 

SONICATE 300 WAT, 2 MIN - st Coarse particles 
2nd fine particles 

CENTRIFUGE 900 G, 45 MIN *rdlayer 

+ 4th precipitate 

THIRD L\YER 

CENTRIFUGE 	13,000 G, 30 MIN
 

SUPgERNATANT 

EVAPOR-ATE ETHER IN 80 DEGREE CELCIOUS WATER BAT-H 

DIALYSE AGAINST DIST. WATER 2 DAYS 

CONCENTRATE BY DIALYSING TUBE (CUT OFF 8,000) 

CENTRIFUGE 900 G, IS MIN 

SUPE RNATANT 

POLYSACCE-ARIDE EXTRACT 

SE-I 
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EXPERIMENT NO.6 

PURPOSE POLYSACCHARIDE EXTRACTION 

M.tuberculcsis H37Rv 20 G 

ADD 30 ML OF 50% SALFOSALICYLIC ACID + 90 ML OF ETHER 

STIRRED IN ICE BATH 8 HR 

1st Coarse Particles
LET STAND 4C FOR OVERNIGHT 2nd fine particles 

+ 3rd layer
 

CENTRIFUGE 1,500 G, 30 MIN 
 4th precipitate
 

THRID LAYER
 

CENTRIFUGE 13,000 G, 30 MIN
 

SUP ERN.ATANT 

DIALYSE AGAINST DIST. WATER 2 DAYS 

CONCENTRATE TO S L BY DIALYSING TUBE (CUT OFF 8,000) 

CENTRIFUGE 900 G 415 MIN 

SU PE RNATANT 

SE-II 
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ELISA ASSAY:
 

Purpose 
: 	 Detection of antigenicity and specificity of polysaccharide and 

lipopolysaccharide crude extract 

Method Fractions of crude extracts were diluted to 	 and1:10, l:10U 

1:1000 in coathLa buffer (carbonate/bicarbonate buffer Fr 9.6). 

TwVo hLudreds microlitres of each crudediluted extract was 

added to each well of ELISA plate and incubated at 25'C for 

3 hours. The washing solution consistea of PBS pH 7.2 

containing 0.05'a Tween 20, 0.02'- sodium azide. All reagents 

were used in IS0 microlitre VOILLmes, except mntigen coating 

and washing winich used 200 and 400 microliter respectively. 

Each washing was done 3 times. Tne incubation times with 

serum and the rabbit anti-human norseraiish peroxidase 

conjugate were I hr each. The substrate stock solution 

consisted of ABTS (2,2'-Azinoois (3 etnylbenthiazoline 

sulfonic acid)) 16 mg/ml in acetate buffer pH 4.S. The 

substrate ,-,,orking soluticn was prepared fresh just before 

use by combining 19 ml. of acetate buffer, I ml of subscrate 

stock and 7 microlitre of 30' hydrogen peroxide. 



Table 1 Test of crude extracts by ELISA : react with anti-TB (rabbit), Pooled human TB serum, Pooled human leprosy 
serum. 
(Result expressed as O.D. at 405 nim.) 

Anti-'T'h (Rabbit) Pooled h~man TB serum Pooled huian leprosy serum 

Ag Antigen dilution Antigen dilutionNme of Antigen Control --
Antigen dilution 

1:10 1:10 
 1:100 1:1000 1:10 
 1:IU0 1:1000 1:100
1:10 1 :1000 
Phe/w-I 
 .0.027 1.952 1.949 0.953 1.05s 0.737 0.104 0.370 0.240 0.076 
Phe/w-II 0.032 1.966 
 1.909 0.780 1.079 
 0.705 0.113 0.456 0.219 0.070 
Fraction A 
 0,156 2.+ 
 2.+ 2.+ 1.531 1.512 1.495 1.338 
 1.273 1.2 7 
Phe/;-B 0.038 1.807 
 1.557 1.879 0.912 0.612 
 0.851 0.259 0.168 0.238
 
Phe/tw-C .0.016 1.842 1.773 
 1.786 0.402 0.347 
 0.247 0.128 
 0.146 0.108 C 

SE-I 0.054 0.877 0.658 
 0.823 0.088 0.036 
 0.032 0.057 0.034 0,029 

ELISA CONDITIONS. 
Anti!,en coating time = 3 hr, 25'C Chromogen/substrate = 16 mg ABTS + 7 ul 30"a !L,o)in 20 na.Diluent for sera = PBS/0.05", Tween/0.02%, NaN3 acetate bufferDilution of sera : Anti-TB (rabbit) = 1:100 Incubation Eime for serm Want conjugate = I ir. 

Pooled TB serum = 1:100 Color developing time = 10 min. 
Pooled leprosy serum 1:100= 

Washing solution = PBS 

Conjugate = Anti-rabbit Ig-P working dil. = 1:10,000
 
= Anti-human 
 IgG-P working dil. = i:5,000 

http:Tween/0.02
http:PBS/0.05


2.0 

ANTI TB-RABBIT 

A 

POOLED TB POOLED LEPROSY 

x  Phe/w-I 

o - Phe/w-II 

* - Fraction A 
A  Phe/wB 

i - Phe/wC 

a 0 - SE-I 

z0 
zm 1,0 

00 

C 0 0A 

0 

A 

pI -4 

CD 
A 

C..) 
'A 

C) 
-A 

C3 

D 
I 

C,OO 

C), 
'1 

M 

CD 
.-
CD 

-

FIGURE 1. ELISA 

ether 

serum, 

ANTIGEN DILUTION 

test for crude extrats by Phenol-water and 

method react with anti-TB (rabbit), Pooled 

Pooled human leprosy serum. 

suipho

human TB 
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EXPERIMENT No. 7 

Purpose : Test of antibodies preservea by filter paper 

Method : One free drop from capillary tube (25 microlitre) of anti-TB 

blood (rabbit) was dropped on 1.0 x l.S cn. filter paper 

Whatman No.l. The filter paper was dried at room temperature, 

then kept in a small plastic bag in refrigerator. 

Elution method 

The fiLter paper containing blood was cut above blood spot 

marker, approximately 1 cm. from the end. The piece was put 

in a tube consisting of 1 ml. of PBS, O.05% Tween 20 and 0.04% 

NaN-. The tube was shaken ir S"C water bath for I nr. The 

supernatant was aspirated for ELISA test. Eluates were 

compared with the same amount of the bloou (25 microlitre) 

added directly into 1.0 l of the same diluent,then centrifuge'" 

and the supernatant fluid Kept at -20"C until used. 
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Table 2. ELISA test for detection of ant i TB antibody preservwd by 

filter paper technique. 

Dilution ELISA VALUE (405 run) 

of tesu BloodFreeze at Filter paper technique storage at 4"C for 

sample -20C3 3 daysd0ay 1010 daysct 17 days7dy 24 days4dy 

1:100 0.999 0.909 0.8960.854 0.834 

1:200 0.437 0.437 0.409 0.397 0,336 

1:400 0.236 0.199 0.18i 0.169 0.198 

1:SO0 0.142 0.093 0,106 0.119 0.111 

1:1600 0.116 0.101 0.112 0.114 0M116 

1:3200 0.065 0.047O.053 0.045 0.056 

ELISA CONDITION
 

Crude T antigen dilution 1:400 in coating buffer
 

Coating time 3 hrs. 25'C
 

Washing solution PBS pH 7.2, 3 times
 

Incubation time 60 min,
 

Substrate 30% H2 027 ul/20 ml acetate buffer
 

Developing color time IS min.
 

Seruim dilute in PBS/Tveen/NaN.
 

Conjugate : anti rabbit Igs dilution 1:10,000 
 in PBS/Tween 
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1.0 

0 

s-. -20*C 

0-0 3 days 

c-o 17 days 

~-~~1 0 days 
A-A 24 days 

S0.5 

O.N. 
0 

o cz \O N
C) (D CD C) 'D , 

SAIMPLE DILUTION 

FIGURE 2. ELIS' test for bloou sample preserve
 

by filter paper teciunique 



Summary
 

Lipopolysaccharide and polysaccharide were extracted fromii.tuberculosis 

H37Rv by phenol-water and sulfo-ether methods. The crude extracts were 

furthier purified by geL-filtration chromotography (sephidex G-25, G-100) 

and thin layer chromatography. Most fractions from phenol-water extract 

possessed antigenicity by ELISA assay wnen tested with pooled human 

tuberculous serum and anti-TB from rabbit, whereas extract by sulfo-etlier 

method showed loss cC antigenicity. 

The result of ELISA demonstrated that the antibodies to mycobacterial
 

antigen are preserved quite well by filter paper techinique through 24 days. 
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EXPERIMENT No.8 

PURPOSE Oligosaccharide Extraction and Purification 

M. tuberculosis straiu 	h37Rv cell, washed with water 3 times 
4-


Autoclave
 

5 G of cells 

50 ml 70% Ethanol 
4 stirring 70"C, 20 min. 

Centrifuge 5,000 G 30 min 

Supernatant I 
 Cell wall pellet
 

Reextraction
 

-- Supernatant II 	 Cell wall pellet 

Extract with 50% ethanol SO ml 

70'C, 20 rmin, 

4 2 time 

-Supernatant III Cell wall pellet 

(Discard)
 

Combine supernatant I, II and III
 

concentrate to 100 ml at 37'C
 

SO ml CHCl./CICh (2:1) 1 hour
3 

Nater layer 	 CHCIsC-LOh
 

50 ml CiCL3/Ch3,OH (2 	 :1) 1 hr. 

r.Water layer (wait for 	chromatograuhy on Dowex) 
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EXPERIM4ENT No.9 

PURPOSE Glycopeptidolipids/Lipooligosaccharide Extraction and Purification 

M.tuberculosis H37Rv cell 10 G 

extract with CHCl 3/CH 	 Oh 2:1 at 50"C for 18 hours 

filter with whatman paper No.42
 

++ 
Supernatant I 	 precipitate
 

reextraction the same as above
 

+ +-


Supernatant 1I precipitate
 

washed the ppt with 200 ml CHC1 3/C OH 1:1 

filter
 

Supernatant III precipitate
 

Combined supernatants
 

Concentrate at 40"C (until almost dry)
 

Redissolve with S ml. CHC 3 : Ch0OH 1:1 [Total lipid)
 

Thin layer chronatography 
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Ihin layer Chroiatography System for Total Liuiid and Lipid fractions 

Sorbent Silica gel type 60 

Supporter glass plate 20 cm x 20 cm 

Sorbent layer 300 u - S00 u 

Developing solvent Chloroform : iqethanol Water 65 26:4 

Colour 

(Spray 

Reagent 

keage nt) 

0.1% orcinol in 40% h So 
24 

Time of Colorized ilO'C 20 min. 
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The result of tnin layer chromatography of total lipid extraction by chloroforim 

and , thanol([&<t.cyas shown in figure 5, wnile table 3 sniowei tn Rf values of 

various spcts of extract A 

7 E--Solvent front 

6 / fX f

S.-glass plate 20 x 20 cm
 

3 0 a 
2 , .r\ , I f 

2 ii~i~~tart1~~~~- S ingl1ine 
Samples of total - P A B C D E F G 

lipid extraction
 

Fi2.3 TLC of total lipid in Chloroform :etnanol : iiater 65:2S:4 

and colourize with 0.1% -orcinal in 40'- h SO4 

Table 3. Rf. values of various spots of total lipid from plate area A 

Spot No. Solvent rmt I distance from starting line !f 
____(cm) _____________ ____ f 

1 16.7 0. 

2 16.7 2.5 

3 16.7 S.3 ,3L
 

4 16.7 7.4 .44
 

S 16.7 i3.0 .76
 

6 16.7 14.1 .84
 

7 
 L6.7 10.. .98
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Each spot from idtatical TLC plates scrape(. of a'd extrztec witn 

chloroform : methanol : water 6S:25:4. The extract solution testedwas for 

antigenicity to anti-tuberculosiS sera by FLISA test. The results and 

condition of EI.[SA are shown in table 4. 

Table 4. ELISA test for specificity of TLC fraction of Total lipid 

from e'xperirr.ent 9. 

spot from TLC 0. D.against O.D.againstTuberculosis serum Leprosy serum 

1 1.189 0.666
 

2 0.324 0.234 

3 -0.219 -0.385 

4 5.256 0.190 

S 0.129 0.354
 

6 0.138 0.240 

7 0.3i6 0.189 

CONDITION OF ELISA 

Antigen : fraction in 0. 1% sodium deoxycholate (undilute) 

Serum test : patient's TB serum, Leprosy serumi, both diluted 1:100 

in 1% BSA/PBS 

Conjugate : human Ig S-P dilution i:5,000 in 1% BSA/PBS 

Substrate : t6 mc ABTS in acetate buffer 20 ml/7 ul 30% H202 

Coating ti.me : overnight, 25C
 

n lcopiiat time : 2 iolr
 

Doe loping time : 20 rain.
 



EXPERIMENT No. 10 
PURPOSE : Glycopeptidolipids/Lipooligosaccharide 


Extraction and Purification.
 

Nl.tuberculosis H37Rv cell 
10 C
 

4100 ml (CHCI 3 /C11sOH (2:-i) 50"C 18 hours 

filter with I'hatman No.42 

Supernatant 
 precipitate
 

reextraction
 

Supernatant II  - -

precipitate
 

200 ml ChCl ./C-Supernatant III 
1 

Combine supernatants precipitate 

Concentrate at 
40"C
 

Extract witn dist. 
water
 

Evaporate at 40'C (nearly dry) 

Dissolve in CHC1 --- ) RUn TLC 
3 

DEA-Cellulose Acetate column 

Elute with  (a. CtiCl- 200 ml 

b. CHClj/CtiSoh/ti2 O 9:1:0.1 200 ml
 
Run TLC < - c. 
 CHCl/C-C, 1t/O 8:2:0.2 2O ml 

d. ChCL/Cut Ol/ itO 7:3:0.3 200 ml
 
e. CLC /ClhOHt 0 :4:U. - 200 ml 
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The result of thin layer chIromato(ratxy ot tnt!1 liiik exr.ractiou by 

chloroform and methanol and water (Expt.i0) were snooii in fig.4 and tabie 5. 

O O <---solvent front 

4
 

2 T 

Fig 4. TLC of purify total lipid by ChCI:C -OH:[20 65:25:4 ard col.rize 

with 0.1% orcnal in 40% HSO4 

Table 5. Rf values of purify total lipid extraction 
No SolVe(Lt front Distance from starting line 

Sp~t No.___ ______Lm P__Rf 

16.7 O.5 .03
 

2 16.5 4.8 .29 

3 16.5 6.5 .39
 

4 16.5 11.5 .70 

5 16.5 16.2 
 .98
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The results of ELISA test for specificity of TLC fraction of purify, total 

lipid from experiment 10. were shown in table 6
 

Table 6 . ELIS,', test for specificity of TLC fraction from total lipid. 

!TLC fraction from purify total lipid Tuberculosis serum Leprosy serum 

1 
 1..140 0.796
 

2 
 0.274 0.ISS 

3 0.920 0.421
 

4 0.437 0.2bi
 

S 
 1.011 0.536
 

ELISA condition
 

DilueLt for TLC fract n = 0.1% sodium deoxyoholate 

Ag coating time = overnight, 25'C 

Washing solution P3S
 

Diluent for serum = 1% BSA in PBS 

Dilution of serum = 1:100 

Reaction time in seru.m step = i hour 

Diluent for conIjugate = I- BSA in PBS 

Dilution of anti hu-an Ig-P 1:5,000 

Reaction time in conjugate step = I hour 

Chromoen/substrate = 16 mg (ABTS) + 7 ul 30o H O 
2Z 

in 20 ml 

acetate buffer pH 4.5
 

Color developing time = 20 inin 



____ ____ 
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The Eluents of purified lipid, after passing through a DEAE cellulose 

acetate column, qere collected and each stepwise fracrTion concentrated and 

applied on TLC. The result of each stepvise eluent in TLC are shiown in 

figure 5. Table 7 showed Rf values of each seo from variu:e eluents. 

Fig.5 the TLC of each eluent of purified lipid from DE.'Y5 cellulose 

acetate column. 

<--solvent front 

4a
 
3o
 

4 0 2 0 30 

3 10 20 20 

2 
I. 0 g_ _______ 

20 
o 

___ ____ ____10 0 - starting line 

L N 0 

K purify lipid 

L eluenlt of purify lipid from CH-C I :C3 3Oi 
.3 

i:[H20 9:1' 0.1 
= eluent of purify lipid from CiCI.. :Ch.G1:h-c0 3:2:0.2 

N =eluert of purify lipid from G-CI.i : Cihs:-i2 0 7:3:0.3 
0 = elue[t of purify lipid from CtCl- :C i.0:h' 0 6:4:0.4 

Table 7. Rf values of various spots on TLC 

S2 3 soLvent front 
K .04 .2S .3S 0 . i6.0 
L .37 4- .76 .79 .99 i.5.7 

,% .28 30 .45 is. 
N .26 .3- 15.3 
0 .04 .26 15.5 . 
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Each spot from TLC was scraped off then extracted with CiiCl . :CliO 
H2 0 = 15:25:4. The extracted solution twas concentrated and testeu for 

antigenic specificity to. M.tuberculosis by ELISA method.
 

The result.- oF ELISA test for each 
 spot against TB. mLtiserun ana 

Leprosy antiserum gave very low O.D. values, tiierefore, all were not 

suitable for being used as aitigens or haptens. 
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EXPERLME',T No.11
 

PURPOSE Isolation and 
 Purification of cell wall polysaccharide of strain 
M.tuberculosis H37Rv with trichloroacetic acid in the cold. 

(Biken J. 14, 379-387, 1971) 

Celts (It G) 

Trichloroace ic Acici (TCA) (S g/dl)at a concentrarn )5 mg/mI. 

Stirred in the cold for 24-72 nours, at 4'C 

.Centrifuged at i0,0UO G for 4u min. 

Supe rnatan t 	 res iG~ue 

Et hyl-ethie r 

+ shake
 
Extract with ethyl ether again 
 and again in 10 days (S times) 

Concentrated by evarorat n at 40'C 

Sephadex G 75 + 

- Applieu on Sepiiaaex G 75 connected with Sepnadex G 25. 
Sephadex G 25 ,-

ELute witti water. 

Each 	 fraction collected anid tested for antigencity. specificity by 

ELISA method. 
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The results of TCA pr :a.n ce3a-ip. of t ;a .poi>,.Z..cciU.re 

from M.tuberculosis and then passing through sephiadex G 75/25 

column are shown in figure 6 and table 8. 

OPTICAL DENCL'Y 

t*l 

z c-,i 

cLn 

0 < 

3 4 

FRACTION NUI'ER 

Figure 6. Separation off cell wall polysaccliaride 

by trichloroacetic acia and passing 

through sephadex G 75/25 column. 
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Table 8. 	 ELISA test of fractions from M%.tuberculosis extracted 

by trichloroacetic acid and passed tnrough sepihadex 

G 75/25 Column. 

human raboitFraction Antigen human T.B.
NIserum leprosy anti T. B.'INo. 	 control seu serum serum 

1 	 0.044 O.1i0O .160 U. L54 

2 	 0.068 0.24S 0.3i0 0.o43 

3 	 0.059 0.533 0.410 0.94, 

4 	 0.066 U.128 0.156 0.501 

S 0.068 0.137 0.168 0.473 

6 	 0.057 0. 0.180io 	 0..z7 

7 	 0.064 0. 17. 0.i92 0.2z0 

8 	 0.069 U. 14u 0.147 10.2u 

Antigen 	 fraction from G 76/2 - undilute 

Serum test : pooled T.B. serum, leprosy serum, rabbit airti T.B. 

serum dilution i :b,400 in PBS/Tween/NaN 

Conjugate : human Igs-P, rabbit Ig-P dilution 1:5,uuU in PbS/Tween 

Substrate :ABTS in acetate buffer 20 + 7 ul hml 	 3U O2 

Coating time : overnight 

Incubation time 1 hr. 

Developing color time :0 min. 



- 29 -

PART II. 	 ISOLATION AND IDENTIFICATION OF M.i.tube-c'..t!osis .'ND PRO - ri'iO OF 

HYPERI,,LUNE SERA TO VARIOUS SPECIES OF MYCOBACTERIA. 

1. 	 Crllectior, of Specimen 

Two hundred blood samples were collected from TB patients whose sputum 

smear was 	positive for acid-fast bacilli at the Tuberculosis Center Region 0,
 

Chiarg Mai, Thailand. Ten millititres of blood were collected by veinipuncture. 

Serwun was separated and kept in aliquots at -20'C amad -70"C until. used for 

antibody 	assay. Additional, 
small 	volues of blood sample were collected by
 

filter paper technique. Small portions of blood collected via veinipunctLure
 

were filled i!Lto 2 heparinized microhematocrit tubes and one free drop of
 

blood 
was absorbed on one end of I x 4 cm, using 'h'.natman No.1 filter paper
 

strip. After drying at room temperature for I hour, 4 absorbed filter paper
 

strips 
from one 	 blood sample were kept in plastic bag at 4'C 

2. 	 Cultivation and Identification of .tuberculosis. 

Sputum was collected from T3 patients at Tuberculosis Center Region 10. 

Bacil i in sputu.mt were first examained in smear stained by Ziehl-Neelsen 

technique and Auramine 0 staining technique. Sputum was treated by 51 oxalic 

acid for 25 min. for decontamination and inoculated triplicate on Lowenstein-

Jensen slant. Cultures were incubated at 37"C and observed for growth at 

weeks I and 4. Cultures showing typical colonies and no sign of contamination 

were subcultured on Loenstein-Jensen slant and Lowestein-Jensen deep for 

further biochemical identification. After 2 weeks of incubation, cultures 

which showed maximum growth were tested for Niacin accumulation, Nitrate 

reduction and semiquantitative and heat-stable Catalase production. Cultures 

showing confused biochemical reactions were subcultureu and tested once again. 

http:sputu.mt
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One hUndUcd and fifty t.o cul o-es wer'e 	 doile oL id k.tificc[,n o,

M.tuberculosis. Foui'Leen cultures were contaminated during subculture.
 

Forty eight cultures were conraletelv identified 
ane all are N1.tuberculosis.
 

This group of cultures showed positive reaction and
with Niacin accmulation 


Nitrate reduction test. Semiquatitative catalase test was less tflan 
 45 irn.
 

and heat-stable catalase test (pH 7, 
 68'C) were negative. The reiaining
 

ninety cultures 
also showed positive reaction for Niacin accumLulation ana
 

Nitrate rcduction. Test for heat-stable catalas, was negative aqd
 

semiquantitative catLlase 
 test 	is being done. 

3. 	 Mass Culture for Antigen Preparation
 

ycobacterium tuberculosis H37Pv 
 and IS atypical mycobacteria werk" cultured 

for mass antigen preparation. M'4ass culture of only M.tuberculosis [137Rv was 

used for species specific antigen isolation and purification. The bacilli were 

cultured at 37"C for 2-6 weeks in Sauton's liquid media. Cultures were done in 

500 T1 culture flask that contained a~proximately 250 ml culture media. Cultures 

snowing maximal growth were autoclaved and narvested by centrifu gation at 8,000 G 

for 30 min. One culture flask gave approximately 2-4 gm of oacilli (Wet weight).
 

The bacilli were washea 
 2 times with normal saline solution (NSS) ald resuspenced 

in NSS to make a suspension containing 60 mg bacilli/mI (,'et weigit). Tnis 

suspension was sonicated for S minutes, 4 times in an ice bath by using a Braun-

Sonic 15iO with an effect of 100 H',,. The sonicatea material was divideu into 2 

portions; one %.,s mixed with an eqUal volume of incomplete Freund's a(juvant and 

stored at -20"C until used for ir.m:tunization. Another portion was zentrifuged at 

8,000 G fc-r 30 min and supernatant was collected and kept at -20'C until used 

for ELISA assay. 
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Eighteen atypical itycobacterial antigens of ,he following bacl. r 

prepared
 

ML.phlei TMLC n 1543 M.chclonei 

bi. fortuitui ThC €.1529, ATCC - 6841 MI. triviale 

Mvl. 1546sm,'ratic TMC n _L.scrofulaceum 
N.aviumI serotype 2, # 724 (NI[i) . vaccae rtC# 1526 

Ml.avium TMC # 706 ?.. intracellulare TNIC # 14P3 

M.gordonae TC , 1324 M.bovis (BCG) 

Nl.m..JrinLIm I'TMC i 1218 M. DOViS (BCG)R.IC # 1030 

.kansasii TMC # 1204 %I.gastri NIHJ # 1616, ATCC . 15754 

Mi.terrae M.nonchromogenicUln NIhJ # 1622, 

ATCC 	# IS93U 

4. 	Production of Antisera 

Antisera against mycobacterial antigens were produced in rabbits. Ten 

antigens were first used for immUnization including Ml.gordonae, M.smegmatis,.
 

NLphlei , INI.marinLul, Ni.bovis (BCG) TMC # lU30, N.aviun T.iC ' 706, N.kansasii, 

M.terrae, M.triviale and N.intracellutare. New Zealand white rabbits were 

used for immunization with each antigen emulsion. The dose was 0.5 ml in each 

hind leg given as a single deer, intramuscular injection. Rabbits were furtner
 

imirnized with 0.1 ml of antigen emulsion given intracutaneous injection in tne 

neck region every 14 days, i.e., on aays 14, 28, 42 and at 
monthly intervals
 

thereafter. Bleeding was done every 7 days, 
i.e. 	on days 0, 7, 14, 
)i and so 

forth. Sera were separated and stored at -20"C for further antibody assay.
 

Antibodies in iMwnMTIzed sera were assayed by 
two techniquds,indirect
 

ELISA and immnuodiffusion in t'.o 
dimension (Ouchterlony). In ELISA assay, 

Nunc-Inununo Plates were coated with 200 ul of a 1/3200 dilution of myco6ac

terial antigens, After overnight incubation at 4"C, excess antigens ;,ere
 



ashkd out A 180 Ul of 1/5-40, l/.23o, t,/2rC .:..C , C' ,.t.... ".. 


sera collected on 
 each bleeding and a 1/10000 dilution of peroxiaase-conjugated 

anti-rabbit Igs (Cappel) were added, incubated at room temperature for I r.
 

and washed out respectively. ABTS/H 202 used as chroroger/substrate was addeo
 

to react for 50 min at room temperature. Absorbance at 
405 nm was react in an
 

ELISA reader (Titertek Nkultisklan)
 

Figures 7 to 16 
 showed the antiboay response to immunized mycoacterial 

antigens detected by ELISA technique. Antibody against irmnunized mycoacterial 

antigens could detected sera bleeding onbe in days 14, 21 and z3. Howevrer, 

the antibody response to M. terrae and M. intiLcellulare antigens was relatively 

lower than other antigens. 

In Ouchterlony technique, antibody response to only five mycobacterial 

antigens including M.aordonae, M.marinun, l_.bovis (CG), M.kansasii and 

M.p0hlei could be detected in sera bleeding on days 42 and 49. The sera showed 

antibody titers between undiluted to 1/4 dilution. The Ouchterlony techniqie 

is still used to monitor antibody titer in all sera bleeding on the days 

thereafter. 
 Full bleeding will be done when antibody titer is 1/4 to I/8.
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