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PREFACE

The Centre had continued its research activities during the year in the areas
of thrust with an accent on operational studies and applied research, to
strengthen the National Tuberculosis Programme. These studies conducted in
rural and urban areas, while focussing mainly on improving different aspects of
the District Tuberculosis Programme {DTP), are also expected to identify defects,
if any, in the health services management ot tuberculosis and help in finding
remedial measures.

In the rural areas, two strategies are being tried. Among tribal populations in
a remote hilly area with inadequate medical facilities, educated youth from the
community are imparied basic Iraining in idenfifying chest symptomatics,
collecting sputum specimens and transporting them fo a PHC. The ongoing
operational research study of utilising "Dais”" at the village level tor case-tinding for
tuberculosis has been yielding promising results and will be tried out in a larger
area in Sriperumbudur taluk.

In an urban situation, NSS volunteers from colleges are being ufilised for
health education of the public and mobilisation of the chest symptomatics for
seeking medical help at the health post near their homes in Madurai City. The

- NSS volunteers perform street plays and folk songs on tuberculosis in slums and
in ether crowded localities. Some of these programmes are broadcast by the local
AlR station. Posters are put up in several places to spread the message. These
strategies have yielded good results in diagnosing cases of active pulmonary
tuberculosis. It should be possible to utilise this student torce in rural areas also, it
the villages are adopted by the NSS volunteers.

A prospective long-terin follow-up study is being carried ouf in one district
to find out the fate of sputum positive patients treated under the DTP. In addition
to providing reliable data on mortality and relapse rates in such patients, if is
hoped that this study would throw light on the minimum chemotherapy required
by palients tor attaining and maintaining bacteriological quiescence.

Controlled clinical trials with short course regimens are being confinued in
pulmonary and extra-pulmonary forms of tuberculosis. The regimens in the
current Irial on sputum-positive pulmonary fuberculosis have been evolved to
improve drug compliance under field conditions. In these regimens, four oral
SCC drugs, which are usually given fogether in a single dose, are split up into
fwo-double drug combinations which are administered fo fhe pafienfs on
alternate days. Besides reducing the bulk of drugs faken in a single dose, the
study would indicate whether toxicity and adverse reacfions would be lower with
these regimens. It successful, the drug combinations could be introduced in the
DTP in the torm of sealed packs, for self-administration by tuberculosis patients.



The outcome of a collaborative study of tuberculoma of the brain
suggested that the great majority of patients could be treated successfully with 9
months of chemotherapy, avoiding the need for specialised and expensive
surgery. The findings are promising but long-term follow-up results are awaited.
Another collaborative study showed that it was possible to treat any form of
abdominal tuberculosis with short course chemotherapy. The patients are being
followed up for 10 years to confirm that the risk of relapse is low. A study of
tuberculous lymphadenitis in children and adults in Madurai is continuing.

An investigation to study the mycobacterial flora in soil, dust and water in
the BCG trial area in Chengalpattu district has been initiated. This could possibly
explain non-specific sensitisation of the population in the trial, that coutd have
intertered with Ihe efficacy of BCG vaccination. A study was undertaken for
screening an indigenous drug claimed to be active against mycobacteria for its
activity against M.tuberculosis in vitro.

A study of circulating immune complexes suggested that reaction to
antigens of molecular weight less than 47 KDa coutd help to distinguish
tuberculosis patients from healthy controls. The study is being extended further.
Studies to develop specific and sensitive immunodiagnostic tests are being
continued. Studies are also in progress for evolving DNA probes for the
diagnosis of tuberculosis. Monoclonal antibodies are being used to evolve
antigen detection assays for Ihe diagnosis of ubercutosis.

New methodology to demonstrate mycobacterial antigen in the tissues
using immuno-peroxidase technique is being tried out for tissue diagnosis in
tuberculosis. Biochemical studies on macrophage functions in mice dealing with
mycobactericidal activity under different situations have been completed. A sludy
to understand the adreno-cortical function in children with tuberculous meningitis
and lymphadenitis has been initiated.

The Epidemiclogy Unit is continuing the study for developing a
melhodology for the surveitlance of tuberculosis. The study relating to the
diagnosis of childhood tuberculosis at the primary health care levet using basic
health workers is in progress. The Unit had trained heallh workers in Karhal
block in Madhya Pradesh and scientists of the RMRC (ICMR), Jabalpur, in
methodologies lo conduct a survey for the prevalence of tuberculosis in a tribal
population (Saharias).

The long term follow-up study of individuals with HIV infection is being
continued; HIV-infected individuals found to have active radiological or
bacteriological pulmonary luberculosis are being treated with a 9-month short
course regimen. Their family members are also screened for tuberculosis and
other intercurrent illnesses, besides sero-surveillance for evidence of HIV
infection. This study could provide valuabte information on the incidence of extra
putmonary forms of tuberculosis among HIV infecied individuats.
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The Electronic Data Processing Unit has simplified the monitoring ot the
District Tuberculosis Programme by developing software tor processing the data
received from the districts, tor assessing the functioning efficiency of various
components ot the DTP. The printing ot the report on Research Activities of the
Centre during 1991 was done using IBM PCs, an Apple Macintosh and a laser-
printer at the Centre.

The 80th anniversary ot the ICMR and the 35th anniversary ot the Centre
were celebrated together in a titting manner. An Exhibition on Tuberculosis and
the Research Activities of the Centre, a puppet show on tuberculosis in the local
language (Tamil) and lhe distribution of health education pamphlets on
tuberculosis were arranged. Shri K.inbasagaran, Secretary and Commissioner of
Health, Government of Tamil Nadu, inaugurated the exhibition;
Prof.K.V.Thiruvengadam spoke on the occasion. There was good response
trom the public in spite of highly inclement weather conditions. In addition, the
Highlights ot the Research Activities of the Centre were telecast by the Madras
Doordarshan Kendra to mark the occasion.

The Scientific Advisory Committee, which met on the 18th and 19th July
1991 under the Chairmanship ot Dr.S.P.Pamra, and the Epidemiology Sub-
Committee, which met on 17th July 1991, gave valuable guidance and helpful
suggestions regarding the research activities of the Centre.

The Centre will continue to contribute substantially towards research and
development tor strengthening the National Tuberculosis Programme. Finally, |
wish to gratetully acknowledge the unstinted cooperation and enthusiasm shown
by all the staff members ot the Centre towards the pursuil ot high quality research.

R.Prabhakar
Director
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So far, 98 patients have been admitted to these regimens. Of 71 eligible
cases for whom intormation up to one year is available, 20 are exciuded (Table 1).
Of the remaining 51 (26 in 9m regimen and 25 in 12m regimen), 47 (25 in 9m

Table 1
Im reg 12m reg

No. with Informatlon

up to 1 year 36 35
Change of Rx due to

adverse drug reactions 2 0
Earty death 0 1
Non-TB death 0 1
<75% of chemotherapy 8 8
No. In analysis 26 25
Favourable response 25 22
Untavourable response i 3

regimen and 22 in 12m regimen) had a tavourable bacteriological response. Four
patients showed an unfavourable bactericlogical response, without any
associated clinical or radiographic changes. Of the 4, three patients (all 12m
regimen) had a change ot chemotherapy. Treatment was intensified to daily drug
therapy in 2 patients in the 7th and 12th months, respectively; the former had
produced negative cultures at the 1st month and the latter, from the 2nd to the
8th month. In one patient, the regimen was changed in the 6th month as the
patient had been persistently culture positive and had developed isoniazid
resistance from the 2nd month. The other patient (9m regimen) had been
persistently culture positive and had developed resistance to isoniazid at the 3rd
month.

Patients with bacllll resistant to isonlazld: Such patients are
admitted to 6SEmbRZ,/6EmbRZ, or BKEmbRZ,/6EmbRZ, and prescribed
streptomycin 0.75 g, or if the bacilli are resistant to streptomycin, kanamycin 1.0 g,
plus ethambutol 1200 mg plus rifampicin 450 mg plus pyrazinamide 2.0 g twice a
week for the first 8 months, followed by ethambutol plus ritampicin plus
pyrazinamide in the same dosages twice a week for the next 6 months (total 12
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In this study, all the patients are treated with a 6-month tully supervised
regimen wilh twice weekly attendance. Halt the patients are allocated, at random,
to routine molivalion and the other halt to patient-to-patient motivation.

Routine motlvation {(RM) : Motivation by clinic staff only.

Patlent-to-patlent motlvation (PM) : Motivation by treated patients,
in addition to clinic statt molivation. Patient motivation is done on admission and
at 1 and 4 monihs.

As the compliance is also related to the distance to be travelled to reach the
clinic, previous treatment and personal habits like drinking, stratified allocation
procedures have been adopled. The Medical Officers, Clinic Nurses and Health
Visitors are not intormed about the group lo which the patient is allocated.

Defaulter action is taken tollowing lhe same procedures for both groups, as
prescribed in the DTP manual, i.e. a letter is posted on the day tollowing the
detault and again on the 8th day. No home visits are made. Patients delaulting
continuously for a month are considered "jost".

So tfar, 71 patients have been admitted to the study. The intake is
continuing.

(started: 1991; expected year of completion: 1993)

Treatment regimens for patlents who fall or relapse on short
course chemotherapy

Pulmonary tubercuiosis patients who have been treated with short course
regimens and who (i) show a serious clinical delerioration, or (ii) have a persistent
radiographic deterioration due to luberculosis, or (iii) have an untavourable
bacteriological response, or (iv) have a bacteriological relapse requiring
relreatment, are prescribed an appropriate regimen depending on the last
available drug sensitivity test results.

The chemotherapeutic regimens are as tollows:

Patients with bacilli sensitive to Isoniazld and rifamplicin: Such
patients are admitted by random allocation to either SEmbHRZ,/6HR,, or
3EmbHRZ,/9HR,, namely ethambutol 1200 mg plus isoniazid 600 mg plus
ritampicin 450 mg plus pyrazinamide 2.0 g twice a week tor the tirst 3 months,
toltowed by isoniazid plus ritampicin in the same dosages twice a week for either
the nexl 6 months (Sm regimen), or the next 9 months (12m regimen). Every
dose is administered under supervision.
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months). Every dose is administered under supervision.

6SEmbRZ,/BEmbRZ,: So tar, 50 patients have been admilted to this
regimen. Ot the 33 eligible cases tor whom intormation up to 1 year is available,
11 are excluded (Table 2). Ot the remaining, 4 have shown an unfavourable
bacteriological response. Two patients required a change of chemolherapy. Ot
these, 1 had positive cultures persistently; his treatment was changed at the 6th
month, trom intermittent to daily chemotherapy. The other patienl had produced
negative cultures at the 2nd and 3rd months, positive cultures from the 4th
month onwards and developed streptomycin resistance at the 5th month; the
treatment was changed at the 11th month. The other 2 patients had produced
negative cultures from the 1st and 2nd months and positive cultures from the 5th
and 10th month onwards, respectively. None ot these 4 patients had associated
clinical or radiographic deterioration.

6KEmbRZ,/BEmMbRZ,: So tar, 49 patients have been admitted to this
regimen. Ot the 36 eligible cases, 6 are excluded (Table 2). Of the 30 in analysis,

Table 2

Hresist. | SHresist.
|

RH resist. |SHR resist.
|

| |
| I
| 6SEmMbRZ,/ | BKEMbRZ 5/ | 3S;EMbEthZ;/ |3K;EmbEthZ,/
| 6EmbRZ, | BEMbRZ, | 9EmbEthZ, |SEmbEthZ,
|= | | I
No. with | | | |
information | 33 | 36 | 14 | 27
up to 1 year | | | |
I I I I
Change of Rx | | | |
due to adverse | 3 | 1 [ 4 | 3
drug reactions f | | |
| | I I
Non TB death | 1 | i | 0 | 1
I I I |
< 75% chemo- | | | |
therapy | 7 | 4 | 4 | 7
| I& | |
No. in analysis | 22 | 30 { 6 | 18
| | ! |
Favourable | | | |
response | 18 | 23 | 2 | 6
| | | I
Untavourable I | | |
response | 4 | 7 | 4 | 10
| | ] |
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Periodic skin biopsies are taken for histopathology and mouse tfoot-pad
inoculation, and skin, nasal and finger smears are examined. The intake is
continuing; the patients are being followed up tili 5 years from the start ot
treatment.

(started: 1988; expected year of completion of intake: 1532)
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LABORATORY STUDIES

STUDIES COMPLETED

Use of cetyipyridium chloride (CPC) for storage of sputum
specimens and Isolatlon of M.tubercuiosis

A tresh study was undertaken to assess the usetulness of CPC for storage
of sputum sampies and isolation of M.tuberculosls, after slightly modifying the
procedure followed in an earlier study (see 1985-86, 1987 & 1988 annual
reports) tor the processing ot CPC-Nacl treated sputum samples.

A total of 220 sputum samples were studied. Each sample was
homogenised and divided intc 3 aliquots ot 4-5 ml each. One ol these aliquots
was taken up tor culture by the conventional NaOH method, on the same day.
The remaining 2 aliquots were randomly aficcated to CPC and NaOH methods
with storage. To the sputum aliquot allocated to the CPC method, an equa!
volume ot CPC (1%) - Nacl {(2%) reagent was added; after shaking well, it was kept
along with the other aliquot in a cupboard at ambient temperature. On the 7lh
day, these two aliquots were processed tor culture by the respective methods.

CPC method: The sputum aliquot treated with CPC-Nacl reagent was
centrifuged, and a loopful ot the deposit was inoculated on to each of 2 LJ
slopes. Three serial ten-told dilutions ot the deposit were made in sterile water
and a looptul ot each of these suspensions was inoculated on to each ot 2 LJ
slopes. The cultures were examined weekly. The culture results oblained using
1:10 diluted deposit were considered tor analysis as a high proportion (52%) was
contaminated with the normal incculum and the proportions ot positive cultures
were lower with the 1:100 and 1: 1000 dilutions.

After excluding the samples which were either negative or contaminated in
all the three aliquots, there remained 110 samples tor the analysis.

Comparison ol the culture results obtained with the 110 sputum samples
processed by the CPC and NaOH methods atter storage, with those obtained by
the NaOH method betore storage are presented in table 1. The number ot
cultures positive before and atter storage by the NaOH method were 95 (86%)
and 70 (64%), respectively; the ditterence was highly significanl (McNemar's test:
p < 0.001). The culture positivily obtained by the CPC method after storage was
85 (77%) which is comparable to the results obtained by the NaOH method
betore storage; the difference was not statistically significant (p = 0.07).
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Table 1

Culture grade | Culture grade after storage |

betore | |

storage by |  NaCH method [ CPC method | Total

NaOH | |

method | 3+ 2+ 1+ Col® NegCont| 3+ 2+ 1+ Col. NegCont |
I | I

3+ | 4 12 4 - - 6 | 1112 - - - 3 | 26
I I |

2+ i1 13 7 9 7 7] 91611 4 3 1 | 44
I I |

1+ | - 1 1 4 4 3 | - 3 3 4 2 1 | 18
I | |

Col. [ -1 4 68 1 | -1 - 3 7 1 ] 12
I I I

Neg | - 2 - 2 2 2 | -1 -1 6 - | 8
I | |

Cont | - 32 - 1 1] 2 2 1 1 1 -1 7
| | |

Total | 5 311518 20 20 | 22 351513 19 &6 | 110
] ] |

" Col.: 1-19 colonies; Neg: Negative; Cont: contaminated.

Ot 83 samples which showed more than 18 colonies by the NaOH method
before storage, 56 (67%) and 73 {88%) were positive for culture by the NaOH and
CPC methods, respectively, atter storage. Among 12 samples which showed
1-18 colonies belore storage, 5 and 4 were positive for culture by the NaOH and
CPC methods, respectively, after storage.

The findings suggest that the CPC method could avoid loss ol viability ot
tubercle bacilli when sputum samples need to be processed atter storage or
transit at room temperature up to 7 days. Hence, the CPC method may be of
value when culture examination is undertaken in centralised laboratories.

(started: 1990, completed: 1991)

Use of selectlve Kirchner’'s liquid medium for transporting lymph
node blopsy specimens

Lymph gland specimens excised trom adult and paediatric patients

admitted to the ongoing lymphadenitis study at Madurai were transported to
Madras in selective Kirchner's liquid medium (referred to as KL-T). On receipt,
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Protective response in guinea-pigs exposed (o M.avium
intraceliuiare / M scrofufaceum, BCG and South indian Isolates of
M tubercuiosis

cxposure of the immune system to NTM, BCG aiid virslent mycobacteria in
different sequences is very likaly to be occurring in the populations of endemic
areas of tuberculosis, sucit as the South Indian BCG Trial area, with high
prevalence of exposure to NTM and also covered by BCG vaccination. The
protective immunity resulting from such exposure was sludied in the guinea-pig

T——__model, employing strains prevalent in the region and time kinetics o observe the

Tamuno-modulation.

Different sensitisation, immunisation and challenge schedules were
followed for each group of guinea-pigs as shown in table 1. The guinea-pigs
were randomized and coded; they were sacrificed 12 weeks after challenge,
scores were given for the amount of visible disease in the organs, and viable
~ounts set up from the spieen.

Table 1

Week Group A Group B Group C Group D Group E

0 StV BCG BCG NTM NTM

3 I I | '. I

6 BCG/None Sy NTM SIv BCG

8 | | [ [ !
12 Se. Ve | S\Y | SIV
15 t | I |
18 Sc, Ve | Sc VC |
21 f I
24 Sc,VC Sc.VC

SV : M.tuberculosis South Indian variant

NTM : Non-luberculous mycobacteria {M.avium Intracellulare /
M.scrofulaceum)

VC : Viable count in spleen

Sc : Scoring

Time kinetics experiments: Another experiment was undertaken to
determine the kinetics of the early course of challenge infection, using another
strain of Mtuberculosis. The sensitisation, immunisation and challenge



schedule followed tor each group of guinea-pigs is shown in table 2. At 2, 4, 6
and 8 weeks after challenge, two animals from each subgroup were sacriticed.
Scoring and spleen viable counts were performed as betore.

Table 2

Week Group1 Group 2 Group 3  Group 4

0 Mai
6 BCG BCG SIvV
12 Siv SV SV SV
14 Sc,vC Sc,VC Sc Ve Sc,VC
1 6 L] n " o
18 " " " N
20 " " " "
SIV : M.tuberculosis South Indian low virulent strain
VC : Viable couni in spleen
Mai : M.avium intracellulare
Sc . Scoring

The viable count in the spleen and root index ot disease at 12 weeks after
challenge are given in table 3. The root index and the viable counts in spieen at
2, 4, 6 and 8 weeks after challenge are given in table 4.

tn animals exposed to M.avium intracellulare or M.scrofulaceum and
challenged with M.tuberculosis South Indian strain, the protection, though
present, was not total as seen from the small number of viable organisms in the
spleen 12 weeks after challenge compared to animals which were directly
challenged with a similar dose of SIV (Table 3).

The animals which were immunised with BCG, whether or not followed by
NTM before challenge with SIV, did not have any viable organisms in the spleen
at 12 weeks. This indicated that the level of protecitive immune response in those
animals exposed to BCG tirst was high and was not atfected by subsequent
exposure to NTM. On the other hand, in animals exposed to M.avium
Intracellulare or M.scrofulaceum first betore they were exposed to BCG
foliowed by chalienge with SiV, small numbers of viable organisms could be
detected in the spleen after 12 weeks. This suggested that some modulation of
the protective immunity due to BCG was taking place in animals exposed to NTM
tirst.









All the serum samples were tested in duplicate after they had been given
code numbers. The pre- and post-BCG serum samples were tested
simultaneously on the same plates, with all the Indian sampies in one batch and
the British samples in another batch. From the O.D. values for duplicate samples
tested, means were calculated. Means for the pre- and post-vaccination samples
were compared by the paired t-test.

Young Indians. The pre-BCG samples from the young Indians had the
highest antibody levels against BCG and M.gordonae, and the iowest levels
against PPD and M.terrae (Table 1). in the post-BCG serum samples also similar
levels of antibodies were present against the mycobacterial antigens and the
order of antibody levels 10 the 15 antigens were the same éexcept that
M.flavescens and PPD had interchanged their positions. None of the
differences between the pre- and post-BCG serum samples to any ot the
mycobacterial antigens was statisticaliy significant.

Table 1
| Young Indians (n=13) | Young British subjects (n=20)
Order | Mean Q.D. | Mean O.D.
i i
i Pre-BCG | Post-BCG | Pre-BCG | Post-BCG
| L I !
1 |BCG 0.468 |BCG 0.469 | Mtb7218 0.483 | M.tb7219 Q.510
2 |Mgord 0.456 |Mgord 0.454 |M.chel 0.447 !M.gord 0.465
3 |Mfort 0.408 | Mfon 0.405 |M.gord 0.437 [M.intra  0.449
4 | Mchel 0.396 | Mchel 0.401 | M.intra 0.434 | M.chel 0.42%9
5 |M.tbSt 0.378 |MibS1 0379 |BCG 0.432 |BCG 0.429
6 |M.avium 0.368 |M.avium 0.375 |PPD 0.422 | Mdterr 0.417
7 |Mbovis 0.364 |Mbovis 0.374 |Mdterr 0.406 | PPD 0.406
8 |Mscrof 0.348 |[Mscrof 0.361 |Mbovis 0.392 |Mbovis 0.397
g |M.Ub72180.346 | M.tb7219 0.340 {|M.avium 0.374 |Mflav 0.394
10 |Mkans 0.342 {Mkans 0.323 | Mfort 0.369 |M.avium 0.375
11 |H37Rv  0.320 | H37Rv 0.321 |MHav 0.358 | M.fort 0.364
12 |M.intra 0.306 |M.intra 0.30t |H37Rv  0.334 |H37Rv 0.343
13 |Mflav  0.273 |PPD 0.265 |M.scrof  0.286 |M.scrof 0.315
14 | PPD 0.260 |M.flav 0.262 |Mkans 0.283 |[Mkans 0.290
15

IMierr  0.245 |[Mterr  0.236 |MbSt  0.262 |MibS1  0.267
| | 1 |

Young British subjects: The highest level of antibodies in the pre- and
post-BCG serum samples were found against M.tuberculosis 7219. The
lowest tevels were seen against M.kansasll and M.tuberculosis S1.
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The post-BCG serum samples had signiticantly higher levels of antibodies
to M.tubercutosls 7218 (p<0.05), M.ftavescens {p<0.01) and
M.gordonae {p<0.01). The antibody levels to all the other antigens were simllar
in the pre- and post-BCG serum samples.

While BCG vaccination has not enhanced the mean antibody levels to any
of the 15 antigens tested in young Indians, it has produced significant increases
in the mean antibody levels to three of the anligens in young British subjects.
This difference could be due to the differences in the degree of exposure to
cross reactive antigens and the type of cross reactive antigens encountered by
the two groups. They could also be due to the differences in the pre-existing
sensitisation patterns between these two groups. Genetic difterences between
Ihe two groups studied could also be involved, acting through the HLA class 2
immune response genes.

(started: 1988; completed: 1880}

IgG antibody levels to varlous mycobacterial antigena In tuberculin
negative and positive children and In young Indtviduals from the
South Indian BCG Trilat area

A study ot antibody levels to various mycobacterial antigens, in tuberculin
negative children and unvaccinated tuberculin negative older individuals in 1he
BCG trial area has been conducted.

Serum samples were collected from 36 children from Koppur village. The
ages ot the children ranged from 2 to 6 years and the mean was 4.4 years. The
tuberculin reactivity ranged from 0 to 30 mm and the mean was 7.5 mm. Serum
samples collected, betore BCG vaccination and tuberculin conversion, from 13
young individuals (mean age 16.5 years) from the same area were also included.

The 1gG antibody levels in the serum samples were estimated by ELISA
against PPD{RT22) and sonicate supernatant antigens {at a concentration ot 5
ug/ml) which were the same as the ones used in the study of pre- and past-BCG
serum samples (see page 66). All the serum samples {using 1/40 dilution} were
tested in duplicate in one batch after they had been coded and randomised. The
mean O.D. value was calculated for each serum. The means for the different
groups were compared by the t-test.

The children belonging to the differenl tuberculin reactivity groups had the
same level of IgG antibodies to the difterent mycobacterial antigens (Table 1).
There were no signiticant differences between the tuberculin reactivity groups in
the antibody levels to any ot the mycobacterial antigens tested.



Tabie 1

| Koppur chiidren |Young individuals
Order| |
| Tuberculin reaction |
| 0-3mm(n=18) | 4-10mm(n=8} | >10mm (n=10) | (n=13)
! | { |
1 |M.sscrof  0.488|M.scrof  0.425|M.sscrof  0.478 |BCG 0.468
2 |M.avium 0.386|M.avium 0.370|Mavium 0.358 {M.gord 0.456
3 |MibS1 0.284|M.1bS1  0.265| M.1bSt 0.300 | M.fort 0.408
4 |Mierr 0.234 | M.terr 0.225 | Mterr 0.259 |M.chel 0.396
S |PPD 0.234 | PPD 0.222| M.tb7219 0.251 |MtbS1 0.378
6 |Mchel 0.232|M.chel 0.222|BCG 0.227 |M.avium 0.368
7 | M.fort 0.230| M.tb7219 0.220 | M.chel 0.223 |M.bovis 0.364
8 |M.tb7218 0.222 |Mort  0.218{PPD 0.218 |M.scrof  0.348
9 |M.inlra 0.218|M.intra 0.217 |[Mintra  0.215 | M.tb7218 0.346

10 |Mgord 0.218[M.gord 0.201| M.fort 0.204 {Mkans 0.342

11 |BCG 0.216|BCG 0.194[M.gord  0.202 |H37Rv  0.320

12 |Miflav  0.200|Mkans 0.194|Mkans  0.201 |Minra  0.306

13 |Mkans 0.199|Mflav  0.184 |Mflav 0.189 {Mflav  0.273

14 |Mbovis 0.175|Mbovis 0.172|M.bovis  0.186 |PPD 0.260

15 |H37Rv  0.128|H37Rv  0.138 |H37Rv  0.150 |Mierr  0.245
| | | |

In these chiidren, the mean antibody levels were highest against
M.scrotulaceum and M.avium while the lowest levels were against M.bovls
and M.tubercuiosls H37Rv. The mean antibody leveis in the non-BCG
vaccinated young individuals were highest against BCG and M.gordonae. The
lowest levels were seen against PPD-RT22 and M.terrae. Many of the
differences in antibody levels between the Koppur children and the non-
vaccinated young individuals were statistically significant {p<0.05). Thus the
young individuals had significantly higher levels of antibodies 1o
M.tuberculosis H37Rv, M.tuberculosls S1, M.tuberculosis 7218,
M.bovis, BCG, M.kansasii, M.intracellulare, M.flavescens,
M.gordonae, M.fortuitum and M.chelonel. On the olher hand, the Koppur
chiidren had significantly higher level of antibodies than the young individuals 10
M.scrotulaceum. The Koppur children and the young individuals had similar
levels of anlibodies to M.avium, M.tetrrae and PPD RT22.

In the Koppur chiidren, there were no significant differences between lhe

age groups in the level of IgG antibodies 1o any of the mycobacterial antigens
tested. Inthese children, the differences between the males and females in the
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antibody levels to the myccbacteria! antigens tested were also not statistically
significant.

The pattern of antibody leve!'s, that is, the order of antibody tevels to the 15
myccbacterial antigens tested were difterent between the Koppur children and
the unvaccinated young individuals {mear: age 18.5 years).

(started: 1988; completed: 1990)

In vitro experiments with compound Centelia asiatica to elucidate
its effect on the viability of M tuberculosis

Centetla aslatlea is a herb found throughout India. tn the indigenous
system ot medicine, this herb has been used for leprosy patients trom very early
times and is widely acclaimed 1o have medicinal properties. In 1938, a new
glycoside called asiaticoside which was active against leprosy was isolated from
this plant. Boiteau and Grimes considered that it acted by dissolving the waxy
covering ot M.leprae so that the bacillus became very fragile and was easily
destroyed by the tissues or by some other drugs (Nature, 1945,19:601). It was
also thought that the compound may have simitar ettect on other organisms such
as M.tuberculosis which also have the waxy covering. The present study has
been undertaken to investigate and elucidate the ettect of the indigenously
produced compound of Centella asiatica (CA) on the viability of
M.tuberculosis H37Rv In vliiro.

A compound {dry powder} ot Centelia asiatlca, being made locally, was
used for the study. Two sets of 10ml Sauton's medium with 0.05% Tween 80
and containing 1000, 5§00, 206, 100, 50, 25 and 0 pg/ml of compound CA were
treshly prepared. Live M.tuberculosis H37Rv was inocutated into one set of
media, and heat killed M.tuberculosls H37Rv into the other set ot media (o
give 10° bacilli/ml. Immediately after inoculation, from each of the 14 bottles,
smears were made using 10 ul of culture with 10 pl ot tormal milk serum, air dried,
tixed with methanel and stained by ZN. From the 7 bottles inoculated with live
bacilli, viable count {(VC) was also set up. This procedure was repeated at 1h, 8h,
24h and at 1 week.

Viable count: The number of viable bacilti per m! at ditterent time points
with different concentrations of CA, was estimated and its log-value is presented
in table 1. In ali the cultures, there was a slight increase in the number of viable
organisms at 1 week or at different time points on the first day, indicating that the
compound CA may not have any direct action on the viability ot M.tuberculosis
th vitro.
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followed by a variable decrease over the next three weeks. BCG had a slow
growth rate {from 0.69 to 0.97 log units) in the first week; there was a marginal
decline in the growth thereafter. The spleen viable counts of SILV were,
however, zero on day 1; there was growth thereafier, and the counis at 29 days
were substantially higher than those on day 8.

The release of H,O, was substantially higher in the PEC cof infected mice
(with all four strains of mycobacteria) on all three occasions than from normal
(resident) macrophages obtained from uninfected mice. There was an increase in
the release between days 1 and 8; the mean values on day 29 were, however,
lower Ihan those on day § in the PEC of animals infected with H37Rv, BCG and
MAI With SILV, the mean value on day 29 was substantially higher ihan that on
day 8.

The activities of the lysosomal hydrolases, namely acid phosphatase {ACP),
B-glucuronidase (BGL), cathepsin-D (CAT-D} and lysozyme (LYS), in PEC and
spleen tissue are presented in the table 2.

Table 2

Specific activity {units/mg prolein)

PEC | Spleen

I

I
Organism I Days

|

I

|
ACP BGL CAT-D LYS | ACP BGL CAT-D LYS
|

I
|
I
|
|
| |
None (Control) | 1 |0.17 0.58 0.12 68.80 | 1.95 1.10 0.12 22.60
| 8 |0.10 0.90 0.09 37.57 |1.99 1.00 0.18 21.95
|29 |0.08 0.76 0.10 56.21 | 1.95 0.80 0.14 17.41
| | |
M.tuberculoslis| 1 |0.33 1.40 0.16 4286 )7.71 10.40 1.04 42.31
H37Rv | 8 |0.27 4.67 0.22 218.6 |4.24 2.40 0.34 16.77
{29 |0.3011.25 0.30 188.7 | 1.73 7.38 0.24 31.48
I |
M.tuberculosis| 1 {0.47 7.67 0.11 674.7 |2.74 4.80 0.44 34.66
SILV | 8 |0.21 8.31 0.13 252.3 {3.39 2.00 0.30 32.08
|29 |0.28 11.92 0.25 286.1 | 1.46 6.09 0.22 90.14
| | |
MbovisBCG | 1 |0.24 880 0.12 484.2 |7.04 12.42 1.38 26.38
| 8 |0.16 8.92 0.08 254.9 |2.40 2.19 0.28 37.05
|29 10.16 9.59 0.39 239.6 |1.26 5.78 0.26 54.52
| |
M.avium [ 1 |0.40 2.22 0.07 947.2 |4.28 12.38 1.25 36.30
intracellulare | 8 |0.40 3.33 0.27 433.3 |1.68 1.89 0.23 69.28
129 |0.32 12.00 0.92 243.6 |2.02 4.41 0.24 37.78

L
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The activity of acid phosphatase in the PEC was subsianiially lower than
that in the spleen in both the infected and the unintected groups. The values for
B-glucuronidase were fairly similar in the PEC and the spleen except with H37Rv
on MAI infection on day 1. With cathepsin-D, the activity was similar in the PEC
and the spleen in the uninfected group. With H37Rv, SILV and BCG, the values
on days 1 and 8 were higher in the spleen than in the PEC, while the values on
day 29 were similar. With MAI, the value on day 1 was higher inthe spleen than in
the PEC, the values on day 8 were similar and the value on day 28 was higher in
the PEC. The activily of lysozyme was considerably greater in the PEC than in
the spleen with all tour strains and on all 3 occasions.

The activities ot acid phosphatase in PEC in the infected groups were
higher than the respective control values on alt 3 occasions. The values on days
8 and 29 were slightly lower than those on day 1 with all 4 strains. In spleen, the
activities of this enzyme were higher with H37Rv, SILV and BCG than in the
uninfected controls on days 1 and 8, and the vatues on day 2% were lower than
those on day 8. With MAI, the values were higher than in the controls on day 1,
and similar on days 8 and 29.

The activities ot B-glucuronidase in the PEC increased between days 1 and
29 in alt the intected groups and all the values were substantially higher than
those in the unintected controls. In the spleen, however, the values on day 8
were lower than on day 1 with all tour strains of mycobacteria. The values on day
23 were higher than on day 8 in all the tour groups; however, they were jower
than the values on day 1 with H37Rv, BCG and MAI.

The activities of cathepsin-D in: the infected groups were simiiar to the
uninfected on day 1 in the PEC. A variable rise was then observed and the
activity was highest on day 29 with all 4 strains. in the spleen, the activity ot this
enzyme was appreciably higher in all the 4 infected groups than the respective
conlrols on day 1. A decrease in the aclivity, marked with H37Rv, BCG and MAI,
was observed on days 8 and 29; the activities on day 29 were, however, higher
than in the contral.

Lysozyme activity in the PEC on day 1 was considerably higher in the
intected groups than in the control. The values were tower on day 8; on day 29,
tne values were still less, except for SILV where a slight increase was observed.
The activities on day 29 were, however, still appreciably higher than the control
value. The activity of iysozyme in the spleen was higher than the control in all the
4 intected groups on day 1. On day 8, the activity ot the enzyme in the group
intected with H37Rv was slightly lower than 1he control; the activities with SILV,
BCG and MAI were, however, higher. The activities on day 29 were higher than
those on day 8 with respect to H37Rv, SILV and BCG; with MAI, however, the
activity on day 29 was considerably lower than that on day 8.
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in primary infection with ditferent mycobacteria, there is an initial
multiplication of the infecting organism. The multiplication then stops and a
decline is observed in the viable counts due to the development ot host
resistance. [ngestion of mycobacleria by the macrophages appears to activate
both the oxygen-dependent and the oxygen-independent mechanisms of the
bactericidal actions of these cells. There was a suggestion that the release of
hydrogen peroxide by the PEC following infection with SILV was greater than that
with H37Rv. Further, the release of hydrogen peroxide appeared to be highest
when the spleen viable count was also high with all four mycobacterial intections;
however, the release was not low when the viable count was low. Wide variation
was observed in the activities of the four lysosomat hydrolases, both between
PEC and spleen cells and also between the four infecting strains of mycobacteria.
It is not clear whether there is selective release of any hydrolase by the
macrophage (PEC and spleen) depending upon the nature of the activating
mechanism.

(started: 1989; completed: 19¢1)

Macrophage tunction in mice vaccinated against M.tuberculosis
Infection with M.bovis BCG and M.avium Intraceliulare

Resuits of trials to assess the protective effect of BCG vaccination against
tuberculosis have shown wide variation, the protection ranging from 0-80 %. The
main hvpotheses postulated to explain this wide variation are {(a) variability in the
potency ot various daughter strains of BCG, (by unusual host immune
response, (¢) the nature ol the infecting strain of M.tuberculosis,
and {d) influence of previous sensitization with environmental non-tuberculous
mycobacteria such as M.avium intracellulare. BCG presumably acts by
enhancing cell-mediated immunity against M.tuberculosis with which it shares
antigenic cross-reactivity. Prior sensitization with non-tuberculous mycobacteria
could impart some protection against tuberculosis; the intecting strain ol
M.tuberculosis could be of low virulence and function as an immunizing agent,
competing with BCG, and both these effects could mask prolection due to the
latter, partially or totally.

The macrophage plays a pivotal role in cell-mediated immunity against
tuberculosis, its prime functions being to ingest and possibly kill the infecting
bacilli, and also to process and present the antigens to T cells. The bactericidal
effect of the macrophage resides in its stale of activation by its capacity to release
various toxic products such as hydrogen peroxide, superoxide anion and singlet
oxygen, and various lysosomal hydrolases. Sensitization with non-tuberculous
mycobacteria, vaccination with BCG or infection with a low virulent strain of
M.tuberculosis could alter the bactericidal effect of the macrophage. An
investigation was therefore undertakento correlate protective efficacy of BCG
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vaccination, as assessed by the colony forming units of tubercle bacilli in the
spleen, with the state ot activation of macrophage as assessed by the release ol
hydrogen peroxide and four lysosomal hydroiases, in mice sensitized with
M.avium intracellulare (MAI), vaccinated with BCG or both, prior to challenge
with a virulent (H37Rv} or a low-virulent (SILV) strain ot M.tuberculosis.

Swiss albino mice were sensilized with MAI, vaccinaled with BCG or
challenged with H37Rv or SILV wilh 0.2 ml of 7H9 liquid medium containing 10
viable organisms inoculaled intraperitoneally. The schedule for sensitization,
vaccination and challenge is given in table 1; 6 mice each were sacnliced on days
1, 8 and 29 atter challenge with H37Rv or SILV. Spieen viable count was set up
and generation of hydrogen peroxide by the peritoneal exudate cells {PEC) and
the specific acliviies of the lysosomal hydrolases, acid phosphatase,
B-glucuronidase, cathepsin-D and lysozyme in both the PEC and the spleen cells

Table 1
Group
Days
| {l Il v Vv Vi VI Vil
0 H37Rv SILV BCG BCG  MAI MAI MAI MAI
1 S'fice* S'fice | | | | l |
8 S'ice S'fice | | I l l |
14 | | H37Rv  SILV H37Rv SILV BCG BCG
15 | | S'tice S'fice S'fice S'fice j |
22 | | S'lice Sfice S'tice Stice | |
28 | | 1 | | |  H37Rv SILV
29 S'ice Sfice | i | |  Sfice Sfice
36 | | 1 |  Sfice Stice
43 S'tice S'fice S'fice S'tice i |
57 S'fice S'fice

* S'fice = Sacrifice
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Ettect of treatment with antl-tuberculosls drugs on macrophage
function In mice thiected wlth tubercle bacllll

The etticiency ot an antibiotic in the treatment ot bacterial intections
depends upon the interactions ol the drug, bacteria and the phagocytes. Some
drugs enhance the killing capacily ol macrophages by modulating the immune
mechanisms by which macrophages kill the parasites.

Very little is known about the action ot anti-tuberculosis drugs on
macrophage function. Il has been shown in In vitro experiments that rifampicin
has immunosuppressive effects like depression of phagocytic activity ot mouse
peritoneal macrophages, impairment ot antibody responses and skin test
reactivity to several antigens. Isoniazid when administered orally to volunteers
caused a significant reduction in circulating T-lymphocytes and a significant
increase in B-lymphocytes. The interaction ol pyrazinamide with the immune
system is unique tor its bactericidal action against M. tuberculoslis.
Pyrazinamide is believed to be effective in an acid environment such as prevalent
inside the macrophage, an ettect similar to that of clelazimine in the treatment ot
leprosy.

A study was initiated to investigate the effect of pyrazinamide and rifampicin
on hydrogen peroxide generation and the activities of lysosomal hydrolases ot
periloneal and spleen macrophages in M. tuberculosls H37Rv intection in
mice. Further, since it has been suggested that the mycobactericidal ettect ot
pyrazinamide is mediated through its primary metabolite, pyrazinoic acid, the
hydrolysis being catalysed by pyrazinamide deamidase, the activity ot

/razinamide deamidase in tissue and peritoneal macrophages of normal and
Nfected mice treated with pyrazinamide and ritampicin were also assessed.

One hundred and tweive Swiss albino mice were intected intravenously
1 0.1 ml ot 79 liquid medium containing 10¢ organisms ot M. tuberculosls,
* nile another bateh of 112 unintected ¢ontrol animals received only the i.v. dose
of the medium. Eight mice from each ot the two groups were sacriticed 3 hours
after the intection and viable counts set up with a portion ot the spleen to
determine the establishment of infection in the infected group. The remaining
animals in each of the groups were divided into 4 subgroups; one subgroup ot 32
animais did not receive any drug, while the other 3 subgroups { of 24 animals
each) received pyrazinamide 160 mg/kg or ritampicin 25 mg/kg or pyrazinamide
180 mg/kg plus rifampicin 25 mg/kg daily from the 15th day atter intection. Eight
animals trom the untreated groups (both infected and uninfected) were sacriticed
on days 15, 22, 29 and 36 alter the start ot the experiment, while in animals that
received treatment, 8 animals from each subgroup were sacrificed on days 22, 29
and 36.
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The peritoneal exudate cells were collected immediately atfer sacrifice and
cell count made after pooling the cells of 2 animals in each group. A cell smear
was made on a slide for non-specific esterase staining to determine the
macrophage population. After taking the required number of cells for the assay of
hydrogen peroxide (undertaken immediately after collection of cells), fhe rest

were kepf frozen at -20°C till the assay of the hydrolylic enzymes and
pyrazinamide deamidase. Further, the spleen was excised, a 10% homogenafe

in sucrose - EDTA medium prepared, and sfored af -20°C till assay ot the
lysosomal hydrolases and pyrazinamide deamidase. Viable counts of M.
tuberculosls were sef up for each mouse wifth a portion of the spleen.

The mean spleen viable counts (VC) on treafment with the two drugs,
either alone or in combination following infection with M. tuberculosis are
presented in table 1.

Table 1
Days VC log unils/100 mg spleen tissue (mean + SEM)
canf:z::ﬁon Control PZA RMP PZA+RMP
14 598 + 0.18 - -
21 574 £+ 0.09 4.96 + 0.21 453 + 0.1 4861 1 0.13
28 5.18 1+ 0.07 4.61 + 0.20 3.2 + 0.15 0.40 + 0.24
35 493 + 0.15 479 + 0.09 392+ 0.16 0

The infection was well established in spleen tissues at 14 days. The
combined treatment of pyrazinamide and rilampicin for 14 days reduced fhe
viable count considerably, and treatment for 21 days complefely sterilized the
spleen ot M. tuberculosis H37Rv. Treatment with pyrazinamide alone had liflle
effect on the spleen viable count whereas rifampicin alone caused a sfatisfically
significant reducfion in the spleen viable counfs (P < 0.001).

The mean values of hydrogen peroxide released by the PEC in the
uninfected animals ranged from 0.05 to 0.49 n mol/106 cells {data nof tabulated).
The mean values for hydrogen peroxide, ranging from 1.66 to 2.73 n mol/108
cells in animals infecfed with M. tuberculosis H37Rv were significanfly higher
than those in unintected animals (P < 0.01). Treatment with pyrazinamide,
rifampicin or the combination of the 2 drugs did nof appear to have any ettect on
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the release of hydrogen peroxide by the PEC in the uninfected or the intected
groups ot animals. Further, no correlation was observed between hydrogen
peroxide generation and the spleen viable counts of M. tuberculosis H37Rv,
the correlation co-efficient being 0.17.

Analysis ot data {not presented} ot the activities ot acid phosphatase,
B-glucuronidase, cathepsin-D and lysozyme in spleen tissues and PEC indicated
no differences in the activities on days 7, 14 and 21 after the start ot treatment
with pyrazinamide and ritampicin in normal mice or those intected with M.
tuberculosls H37Rv.

The mean specitic activities of pyrazinamide deamidase released by PEC
on treatment with ditterent regimens in uninfected mice and those infected with
M. tuberculosis H37Rv are presented in table 2.

Table 2
Days after Specific activity (mean+SEM) ot PZA deamidase (unit/mg protein}
treatment
Control PZA RMP PZA + RMP
Uninfected
7 10.69 + 1.98 16.60 + 1.64 18,50 + 7.05 11.15 + 1.09
14 9.93 + 1.56 9.73 +0.70 1400 r 464 12.74 + 3.56
21 18.65+ 1.42 8.90 +0.75 9.52 3+ 1.32 13.10 1+ 4.25
Infected
7 1466 + 2.64 30.40 £10.53 22.22 + 5.77 16.20 + 1.82
14 10.92 + 2.01 4254 +15987 1506 1 1.95 11.22 + 1.19
21 16.16 + 1.79 23.36 +14.46 19.70 + 1.55 13.69 t 0.66
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Fig. 1: Effect of anti-tuberculous treatment on circulating immune
complex levels at 0, 2 and 6 months.

84



load in the initially sputum-positive patients increases during successful
chemotherapy as the bacilli are killed and disintegraled. With short course
chemotherapy, more than 90% of the patients become spuium negative by 2
months of treatment. Consequently, the antibodies and hence the CIC also
would increase. When the antigens and the complexes are being cleared trom
circulation, the CIC levels start talling. Theretore, CIC could serve as an indicator
of the ettect of treatment,

Anti-PPD 1gG and IgM antibodies were estimated trom the three groups by
ELISA. Figures 2a and 2b show the mean ODs. Both IgG and IgM mean levels
are signilicantly higher in the S+ C+ than in NHC. Bui the values in S- C- were not
significantly different from those in NHC. In order to test the specificity of the CIC,
ELISA tests were carried out using the PEG precipitales. The results are shown
in Figures 3a and 3b. Inthe S+ C+ as well as in S- C-, both IgG and IgM type ot
antibodies were significantly higher than in NHC. Even though both IgG and IgM
type ot antibodies were present in the complexes, IgG was more discriminatory
than IgM between tuberculous cases and norma! individuals, just as in the case ot
sera.

By employing a cut-otl point of Mean + 2 S.D. of NHC, the number of
positives in each ot the groups has been counted and indicaled in Figures 2 and
3. The proportions of positives tor serum 1gG are 14/51 in S+ C+, 1/17in S- C-
and 2/66 in NHC. But higher proportions, i.e., 20/43 in S+ C+, 8/16 in $- C- and

/61 in NHC are positive for CIC 1gG. A similar trend is seen in IgM also, although
the increase in positivity is less pronounced.

The antigenic components in the CIC were analysed by resolving the PEG
precipitates in SDS-PAGE and Western blotting with anti: BCG sera. Three
batches of pooled sera trom S+ C+ and NHC groups were used for precipitation.
The pattern obtained with one batch of pooled serum is shown in Fig. 4. When
the results obtained with the three batches were analysed, it was observed that
56, 35, 26, 23 and 18 KDa bands were specifically seen in the TB CIC alone.
However, when the analysis was extended to individual TB sera, no antigenic
band could be detected in a majority of them. One of the reasons lor failure to
demonstrate antigen could be ils presence in very low concentrations. Inorder to
characterise the complexed antibody components, the precipitates were
reconstituted with PBS and used in Western blotting.
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ensure accuracy ol diagnosis in the S- C- group. Further attempts are being
made to fractionate the mycobacterial antigens by molecular sieving
chrematography.

(started: 1987; completed: 1991)

Development ot an assay tor studylng the anti-mycobacterlal
activity of human monocyte derived macrophages

In continuation of the work carried out earlier, a tew modifications were
made in the assay system. Consistent results have been arrived at, and the assay
is ready for applicalion.

Phagocylosis was carried out on the third day of monocyte culture, the
monocytes to bacteria ratio being 5:1. Monocytes were stimulated separately
with crude lymphokine (20% v#v), autologous lymphocytes, addition of 100 ng/mil
Phorbol myristate acetate and 100 units of recombinant interferon gamma. The
growth of intracellular M. tuberculosis was compared with a celt-free control
which consisted of RPMt 1640 with 10% autologous serum. The macrophages
with intraceliular M.tuberculosls were terminated at 0, 48, 96, 168 and 240
hours after phagocytosis and viable counts were estimated.

The assay was done in triplicate on the monocytes ot each of 6 individuals.
The data are being analysed and the results will be reported next year.

(started: 1991; completed: 1991)
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STUDIES IN PROGRESS

E . ba ricldal eiffect of pulsed exposure to RE and HZ in
‘iberculosis patients

in the ongoing study of short course chemotherapy regimens of 6 months’
duration (page 43}, ritampicin (R) and ethambutol (E) are given on one day and
isoniazid {H) and pyrazinamide (Z) on the next day, each combination given thrice
a week for the tirst 2 or 3 months, tollowed by R and H twice weekly in the
remaining months. This is being compared with R, £, H and Z given together in a
single dose thrice weekly in the initial 2 months, followed by R and H twice weekly
in the next 4 months, in order to find out whether by giving RE and HZ on
alternate days, adverse reactions could be minimised without compromising on
efficacy.

The early bactericidal effect ol pulsed exposure to RE and HZ in the
tuberculosis patients included in the study is being examined by conducting
serial sputum viable counts (as reported in the 1330 annual report). Estimation of
the viable units of tubercle bacilli is being made from single overnight colleclion
specimens of sputum. The sputum specimens are collected on days 0, 1, 2, 3, 4,
9 and 16 from patients receiving RE and HZ on alternate days (RE,/HZ, and
HZ,/RE,), and on days 0, 2, 4, 8 and 16 from patients receiving REHZ thrice a
week (REHZ,).

The resulis obtained from the 27 patients studied so far are presented in
table 1. From these results, bothwhenR, E,Hand Z are given together and

Table 1

| Mean log VC/mi on day
Group Regimen

n=11

|0 | 1 | 2 | 3 | 4 | 9 | 18
| | 1 | | | |
1 REf/HZ, |5.67 |4.81 | 4.75 | 4.7 | 455 |3.34 |3.15
n=8 | | | I I | |
| 1 l | | | |
2 HZJ/RE, |6.43 |5.44 |4.495 |4.07 | 4.25 |3.19 | 2.76
n=8 i I | [ | [ |
| | i | | |
3 REHZ, |6.14 | | 5.24 | | 4.50 | 3.28 | 3.01
I | I | | I
| I l I | |

I
|
|

Note: n represents the number ot patients in the regimen.
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Falkinham's Selective medium (FSM) {Falkinham et al., 1985, Canadlan J
Microbiol, 32, 10) and duplicate slopes of each medium were incubated at 30°C
and 37°C, respectively.

2.

Soil and dust:

Falkinham's method using 1% NaOH (Brooks et al., 1984, ARRD,130,
630).

Variation ol Falkinham’s method using 2% NaOH.
Variation of Falkinham'’s method using 4% NaOH.

Reznikov and Leggo's melhod using 4% NaOH {Reznikov and Leggo,
1974, Pathology, 6, 269).

Engbaek's method using 3% Sodium lauryi sulphate (SLS) and 1% NaOH
{Engbaek et al., 1967, Scandinavlan J.Resp. Dis., 48, 268).

Method using 1% cetrimide (Joseph et al., 1969, Tubercle, 50, 299).
Water :

Variation ot Falkinham’s method using 4% NaOH (Falkinham et al., 1980,
ARRD, 121, 931).

Variation ot Falkinham's method using 8% NaOH.

Goslee and Wolinsky's method using NaOH-NaOCI (Goslee and Wolinsky,
1976, ARRD, 113, 287).

Variation ot Goslee and Wolinsky's method using 4% NaOH.
Variation ot Gosiee and Wolinsky's method using 4% H,SO,.

Engel's method using 3% SLS and 1% NaOH (Engel et al., 1980,
Tubercle, 61, 21).

Preliminary identitication ot the isolates obtained was done on the basis of

colony morphology, pigmentation and growth rate. The basis ot comparison ot
the methods was the net number ot positive samples and the number of strains
obtained by each method.

On reviewing the results obtained in the preliminary experiments, it was

decided to turther evaluate three ot the methods for soil (Falkinham’s method
using 4% NaOH on FSM at 37°C, Reznikov and Leggo's method using
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4% NaOH on LJ at 30°C and Engbaek's method using 3% SLS and 1% NaOH
on LJ at 30°C) and two methods for water {(Falkinham's melhod using 8% NaQH

on LJ and Engel's method using 3% SLS and 1% NaOH, both on LJ at 37°C)
using 15 samples each of soil and water. The samples were coded before

processing. For soil, Engbaek’s method on LJ at 30°C gave more number of
positive samples and mare number of strains (Table 1) as compared to the other

Table 1

| Incuba-| No. of {No.of samples | Net No. of| No. of

|
Method [Medium| tion |positive | positive with | positive | strains
| temp.°C |samples |contamination | samples | isolated
! J | | | I
. ! | I [ | [
Soil I | | | | |
I I | | t I
Engbaek's | LJ | 30 | 15 | 0 | 15 | 20
I I | l [ l
Falkinham's| FSM | 37 | 4 | 8 | 10 | 12
| | I I | |
Reznkov | LJ | 30 | 5 | 4 | 8 | 8
& Leggo's | | I | | |
I I | I | |
Water | | | | | |
| l I [ [ [
Engel's [ L | 37 | 10 | 1 | 11 [ 21
I | I | I |
Falkinham's| LJ | 37 | 10 | 1 | 11 | 13
I | | | | l

two methods; so it was selected for the main study. Similarly, for water, Engel's

method on LJ at 37°C was selecled tor the main study as it gave more number of
strains as compared 10 the other method.

Using a method of random sampling, the first set of samples from 15
randomly selected villages in Kadambathur Panchayat Union of Trivellore taluk
was subsequently collecled. The samples were transported to the laboratory
under sterile conditions and processed in lots over a period of three weeks. Soii
and dust samples were stored in the dark at room temperature, and water samples

in the dark at 4°C till they were processed. Studies on the isolales obtained trom
these samples are now in progress.

(started: 1991; expected year of complelion: 1982)
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Drug susceptlbllity tesfing ot M.fubercul/osis cultures by
bicluminescence assay

M.tuberculosis H37Rv and clinical isolates ot M.tuberculosis obtained
from individual patients with various druy susceptibility patterns are being tested
by bioluminescence assay {1990 annual report).

Standardisation experiments have been carried out with M.tuberculosls
H37Rv and 3 clinical isolates, using two ditferent methods of mycobacterial
adenosine triphosphate (ATP) extraction and different periods of incubation (0,
2,5, 7 and 10 days). Based on these results, mycobacterial ATP exlraclion by
nucleotide-releasing agent for bacteria (NRB) supplied by Lumac, was tound to
give reproducible results. Similarly, incubation for 5 days and ATP assay done at
the end ot the 5th day was tound to be optimum.

Forty cultures of M.tuberculosis isolated and puritied on 7H11 medium
have been coded and tested so far by ATP assay and by conventional method.
The critical concentration ot drugs to classify the strains as susceptible or resistant
to antimycobacterial drugs will be ascertained atter obtaining the results on 50
cultures. With these criteria, drug susceptibility test by ATP assay will be done on
another batch ot 50 coded strains to fing out Ihe validity ot the test. The study is
in progress.

(started: 1990; expected year of completion: 1932)
Susceptibility of M.tuberculosis to cefadroxil- a2 cephalosporin
antibiotic.

A study was undentaken to assess the susceptibility ot M.tuberculosis
to cefadroxil (see 1990 annua! report). The susceptibility pattern of 29 clinical

Table 1

{Drug sensitivity | Number

I
Strain | | tested |
I | | <5 | 10 | 20 | 40 | >40
| | | I ] |
I | I I I | I
H37Rv | Sensitive | 6 | 4 | 2 | 0 | 0 } 0
I I | I I | I
Clinical | | I i I I I
isolates| Sensitive | 10 | 7 | ¢ | o0 | 1 | 2
I I | I | I |
Clinical | I I I I ! |
isclates| Resistant | 19 | 72 | 2 | 1 {1 1 | 8
| | I | | I




isolates of M.tuberculosis and M.tuberculosis H37Rv is presented table 1.
The MIC ot cetadroxil against M.tubercutosis H37Rv was tound to be 10 mg/|
or less when tested on 6 occasions. Ot the 28 clinical isolales, 14 had MIC <5
mg/l and 12 were not inhibited even by 40 mg/l of cetadroxil. Nine of 19 drug-
resistant strains were not susceptibte to 40 mg/l compared to 3 of 10 drug
sensitive strains. In Sauton's liquid medium, cetadroxil was bactericidal against
M.tuberculosis H37Rv at a concentratien ot 7 mg/l.

The results ot this preliminary investigation show that a high proportion of
the clinical isolates ot M.tuberculosls were not susceptible to cetadroxil even
at 40 mg/l which is much higher than the peak plasma level {28 mg/l) attained in
human beings, thereby reducing the scope ot this drug tor turther studies against
M.tuberculosis.

The study is being continued to know the susceptibility ot non-tuberculous
mycobacteria (NTM) to this drug.

(started: 1990; expected year of completion: 1892)

Adrenocortical function tn chitdren with tuberculous meningitis
and tubercutous lymphadenttis

Tuberculosis is betieved to be one of the important causes of adrenat
insutficiency in man. Meningitis is the commonest cause of death trom
tuberculosis in children and clinically it is difficult 1o distinguish between children
with tuberculous meningitis, particularly during the later stages of the disease,
and ihose with severe adrenocortical insutficiency (Addison's disease).
Mareover, children with tuberculous meningitis receive steroids and
phenobarbitone in addition to ritampicin and other anti-tuberculosis drugs.
Rifampicin and phenobarbitone are inducers ot the hepatic micresomal enzyme
system and have been shown to enhance the clearance of exogenously
administered steroids; turther, ritampicin has been shown to exert a deletericus
effect on the adrenocontical function in patients with pulmonary tuberculosis. No
intormation is available on the adrenocortical tunction in children with tuberculous
meningitis, particularly on response to stimulation with ACTH (synacthen), and it
is theretore proposed to obtain the same on admission and during conventional
treatment with regimens containing anti-tuberculosis drugs including rifampicin, in
addition to steroids and phenobarbitene. It is also proposed to study the
response to stimulation with synacthen in children with a less serious form of
tuberculosis, namely tuberculous lymphadenilis; these children will receive the
same anti-tuberculosis drugs but will not receive any steroids or phenobarbitone.
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These investigations will be undertaken at the Institute ot Child Health,
Madras. About 40 children aged 1-12 years in whom tuberculous meningitis is
diagnosed on Ihe basis of clinical and CSF tindings and about 12 children ot the
same age group in whom tuberculous lymphadenitis is diagnosed on the basis of
histopathological examination will be investigated. Bacteriological examination ot
CSF in children wilh tuberculous meningitis and of the gland tissue in those with
tuberculous lymphadenitis will also be undertaken.

Children with tuberculous meningitis will receive ritampicin {10 mg/kg) plus
isoniazid (7.5 mgrkg) plus streptomycin (40 mg/kg) plus pyrazinamide (30 mg/kg)
daily for 2 months, tollowed by rifampicin (10 mg/kg) plus isoniazid (7.5 mgrkg)
daily for an additional period ot 10 months. These children will also receive
decadron {dexamethasone) injections (0.3 mgrkg) every 8 hours for the first 4
days, followed by oral prednisolone 2 mg/kg dally for the next 15 days and then 1
mg/kg till the end of the 6th week. Phenobarbitone 5 mg/kg will also be
administered daily for the first 8 weeks. The ireatmenl regimen will be the same in
children with tuberculous lymphadenitis except Ihat steroids and phenobarbitone
will not be administered and the continuation phase with ritampicin and isoniazid
will be restricted to 4 months.

The synacthen slimulation test will be performed on admission and at 2 and
6 months after the start ot treatmenl in both groups ot patients. On all 3
occasions, a sample ot blood will be collected tor the determination ot the basal
plasma cortisol level; the patients will then be given an i.m. dose of synacthen
0.25 mg and blood will be collected 1/2 hour and 1 hour later. Response to
synacthen will be assessed on the basis ot the increase in plasma cortiso!
tollowing stimulation.

Three patients with tuberculous meningitis have been admitied to the
study till 31.12.91.

{started: 1991, expected year of completion: 1992)

Use of monoclona!l antibodies for antigen detection assays

In the 1990 annual report, we had reported production and pattial
characterization ot monoclonal antibodies against the antigens of M.
tuberculosls. During 1881, nine monoclonal antibodies were evaluated for
their ulility in antigen detection assay.
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The assay procedure in brief is as follows. Each dilution of monocional
antibody was mixed with three ditferent concentrations of culture filtrate (CF)
antigen of M.tubercuiosis, with zero concentration ot CF serving as control in
the assay. Antigen-antibody mixture was incubated overnight at 4°C and, on the
next day, it was assayed for free antibody by ELISA with culture tiltrate antigen of
M.tuberculosis. Due to antigen-antibody binding, availability of free antibody
in the mixture was reduced and it was reflected in lowering of the O.D. in ELISA.
Reduction in ELISA O.D. was measured as % inhibition using the formula:

C.D. of antibody in presence of antigen
% inhibition = 1~ x100
Q.D. of antibody in control

Higher percentage values of inhibition indicate the presence of higher amounts
ot antigen in the sample.

Nine monoclonal antibodies {six in ascites torm and three atfinity purified on
protein A) were evaluated using the above procedure and the results are
presented in table 1.

Table 1

% inhibition in antigen concentration

Maonoclonal State  Dilution

antibody tactor 10 pg/ml 1 ug/mi 0.1 pg/ml
41-33 Ascites 100 3 2 0
1000 0 0 0

5-27-F2 Ascites 100 5 13 14
1000 2 18 6

4G2-7 Ascites 100 24 13 g
1000 23 7 0

5-13-C3 Ascites 100 0 0 0
1000 18 15 27

4F6 Ascites 100 42 27 16
41-10 AP 100 8 8 7
1000 15 0 10

1H12 AP 100 15 2] 0
31-3 AP 200 88 41 4
2000 64 50 23

5-10-E4 Ascites 100 0 0 0
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It is obvious from the data shown in table 1 that monoclonal antibody 31-3 is
promising as it has shown good inhibition even al the lowest concentration of the
antigen, i.e., 0.1 pg/ml. This competitive inhibition ELISA using monoclonal
antibody 31-3 was studied further at difterent dilutions ot anlibody. The
specificity ot the assay was also sludied using unrelated antigens, Setaria
digitata and Ecoll. The results are presentedintable 2. The maximum

Table 2
Ditution Antigen concentration (ug/ml)
tactor Control
ot McAb 0.D. H37Rv-CF S.digitata E.coll
{(X1000)
10 1 0.1 10 10
50 1.926 0.159 1575 1.754 1.668 1.725
(92%)" (18%) (9%) (13%) {10%)
100 1.862 -0.035 1.182 1.658 1.628 1.692
(100%) (37%) (11%) (13%) (9%}
200 1.783 -0.127 0.567 1.425 1.518 1.611
(100%)  (68%) (20%;) (15%)) {10%;)
400 1.475 -0.136 0.186 1.1 1.288 1.414
(100%) (87%) (25%) {13%) { 4%)
600 1.303 -0.112 0.138 0.88 1.163 1.253
(100%) (89%) (32%) (11%) { 4%)
800 1.154 -0.059 0.064 0.597 0.904 1.038
(100%) (94%)  (48%) (22%) (10%)
1600 0.641 -0.073 0.006 0.361 0.507 0.698
(100%)  (99%)  (44%) (21%) (0%)

* The tigures in parentheses are percentage inhibition values.

inhibition with Setaria digltata and E. coli antigens at 10 pg/ml was 22% and
10%, respectively. The same concentration of tuberculosis antigen resulted in
100% inhibition at ail dilutions of antibodies tested except 50 (92%,). Even al
100-fold lower concentralion of mycobacterial anligen, the percentage inhibition
was higher at alt dilutions ot monaclonai antibody. Thus this assay has potential
tor sensitivity up to 100 ng. Considering the tact that the antigen recognised by
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— < 28

FI1G.1: Characterization ot the purified antigens. APA-B stained with
Coomassie Blue.
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Tabie 1

Mean 0.D. £ S.D.
Antigen
T8 HS
C.F. 2282 +0.193 (42)* 1.459 1 0.423 (40)
APA-A 1.026 £ 0.924 (45) 0.485 + 0.407 (44)
APA-B 1.478 1+ 0.525 (42) 0537 £ 0.243 (42)
APA-C 0.807 + 0.228 (42) 0.606 + 0.164 (42)

*The tigure in paranthesis indicates the number of subjects.

Tabie 2
| CF. |  APAA | APAB | APA-C
Classification | i | |
by ELISA | TBE HS | TB HS | TB  HS | TB HS
i | | |
Positive | 17 2 | t2 2 | 3 1] 12 1
| I l |
Negative | 23 38 | 37 42 | 14 41 | 30 41
| I | |
Total | 40 40 | 45 44 | 42 42 | 42 42
| | | |
Sensitivity | 43% b 27% | 74% I 29%
i ; | |

When ite affinity chromatography experiments were designed, it was
expected ihat mycobacterial antigens which were cross-reactive and commonly
recognised by both tuberculous patients and endemic normals could be
absorbed out by HS-IgG. Therefore, the resulting unabsorbed components of
the crude mixture were expected to be an enriched source of antigens specific
for fubercuiosis. This expectation is justitied, as APA-B possesses a high degree
of sensitivity and possibly specificity. Thus the usetulness of the affinity
chromatographic technique using HS-IgG immunoabsorbent, as a single step
purification method, has been established.

The sensitivity of detection ot cases with APA-B was 74%. This is not
sutticient to develop a diagnostic or screening test based on this antigen.
Alternative approaches will have 10 be developed to increase the sensitivity ot
APA-B. One approach could be to enhance the concentration ot the other
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2 = blot hybridisation ot pTRC4 DNA digest with various probes

12p .probe pTRC4 M. tuberculosis Human placenta

o m——
Vectlor
o R

Hind 1l-Sal

Sai-Ez¢ Rl
Sai-.. |

. :
Sai- . |

Fig. 1:  The three lanes show pTRC4 clone resiriction digesied with Hind Il
Eco R1, Sal 1 (i.e, triplicate): 1st lane is probed with 32P labeled pTRC4, 2nd
lane with 32P labelled M.tuberculosls and 3rd lane with 32P labelled human
placental DNA.
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pTRC4 is a repetitive fragment occurring more than 10 times in the
mycobacterial genome. This is found to be usetul in RFLP sludies and further
work i in progress.

(started:1988; expected year ot completion:1993)

Human Leucocyte Antigen (HLA) studles in tuberculosis

The main objective of the project is to use a combination ot serological and
DNA probes to analyse the phenotype and the genotype of a number of
individuals to tind out whether there exists an association between any
semlogical and/or DNA marker and the occurrence of tuberculosis.

For this investigation, blood samples will be collected from two groups of
subjects, one group consisting ot present or past cases of pulmonary or extra-
pulmonary tuberculosis and the other group consisting of subjects who have
been tree trom tuberculosis till the time of collection of blood sampies. HLA-
phenotyping and genotyping will be carried out by HLA-antisera and HLA-gene
probes, respectively.

Further, the rote ot HLA-DR, DQ and DP genes (immune response genes)
and gene products on tubercular immunity, will also be analysed.

Out ot a number ot HLA-antisera procured, 40 trom Indian sources
(received trom Indian laboralories) and 68 from commercial sources (Biotest, West
Germany) are being used for HLA-A and -B typing.

To ensure the quality ot the procured HLA antisera, their 'behaviour or the
‘reaction patterns' were checked against ficoll hypaque density gradient
separated peripheral blood mononuclear cells of HLA-A and -B pretyped
individuals (cell panel members of Tamil Nadu Forensic Science Laboratory,
Madras). A minimum number of 3 cells (from 3 different individuals) were used for
each antigen speciticity. The analysis ot the 'behaviour' or the serum ‘reaction
pattems' ot Ihe HLA-A and -B antisera against the various HLA-A and -B antigens
revealed that the antisera were in good condition.

During the year, HLA-A, -B, -DR and -DQ serological typing was carried out
in 26 volunteers in addition to the 14 volunteers mentioned in the 1990 annual
report. A total number ot 108 antisera were used tor HLA-A and -B typing. Ot
these, 38 antisera tor HLA-A locus antigens and 80 antisera tor -B focus antigens
(10 of them being common) were used.
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For HLA-DR and -DQ anfigen fyping, 36 antisera from commerciat sources
were used. Since fhese are well-defined anfisera, they were used directly for
HLA-DR and -DQ typing. For confirmation of each anfigen, at least fwo well-
defined HLA antisera from two different human sources were used.

Attempts are being made fo procure HLA-gene probes tor HLA-DR, -DQ
and -DP genotyping.

{started:1990; expected year of completion:1997)

Generation and characterization of T-lymphocyte clones In BCG
vaccinated Individuals

BCG vaccinafion converts tuberculin negafive reactors, after a gap of 8
weeks, fo tuberculin posifive reactors. The implication ot this conversion is that
the T-lymphocytes of the individual become sensitized to fhe antigens of BCG
and are able to mounf a delayed hypersensifivify response upon subsequentf
challenge wifh anfigens shared by BCG (like PPD). The nature of the T-cell
response fo BCG vaccination has not been understood. Therefore, a sfudy was
undertaken to characterize T-cell clones obfained from individuals before and
eight weeks after BCG vaccination. The selecfion of the individuals is described
below.

All fhe members in each of Ihe households from one village in the BCG
Trial area were screened tor tuberculosis by idenfifying the sympfomafics and by
70mm x-ray examination and spufum examination, if indicated. After excluding
the households with one or more symptomatics and/or x-ray abnormals, attempfs
were made to fest individuals in the 15-24 year age group in the remaining
households with 1 TU RT 23. in all ,160 were tested and the reacfions were read
af 72 hours. Individuals with less than 6 mm induration were defined as tuberculin
negatives, while those with an induration of 12 mm or more were detined as
tuberculin positives. Qnly tuberculin negatives and posifives {as confrols} were
considered for lhis invesfigation. Fiffy mt of blood in a heparinized tube was
collected trom each of 8 eligible individuals. From fuberculin negatives, blood
collecfion was made on two occasions, one before BCG vaccination and the
second, 8 weeks affer BCG vaccinafion.

T-cell clones were generafed against mycobacferial anfigens from six
tuberculin negatives (before and affer BCG vaccinafion). A total of 83 clones and
43 cell lines have been prepared s¢ far and these will be characferized in the
foliowing months.

(started:1991; expecfed year of completion:1995)
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Haematologlcal profile of pulmonary tuberculosls patlents

This study was initiated to understand the relationship of haematological
parameters with the clinical and bacteriologicai teatures of patients suffering from
pulmonary tuberculosis. The material is drawn from previous chemotherapy trials
ot the Centre.

As reporied earlier (see 1990 annual report}, analysis of data from one of
the trials in which 920 patients received fully intermittent short course
chemotherapy of 6-month duration revealed that there was leucocytosis with
neutrophilia, thrombocytosis and decrease in haemoglobin in patients on
admission to treatment. The levels ot these parameters were associated with the
radiographic extent ot disease, extent of cavitation and smear grading on
admission. However, the values at the end of chemotherapy were significantly
ditterent. Another trial with 604 patients receiving chemotherapy regimens ot 3
or 5 months' duration confirmed these findings. The relationship ot these
parameters with response to treatment and relapse is being analysed.

(stared: 1890; expected year ot completion: 1992}

Histopathological classification of tuberculous lymphadenitis

The aims, objectives and methodology ot this study have been described
in the annual reports ot 1989 and 1990. During 1991, a total ot 180 lymphnode
biopsies were received, ot which 98 (54.4%) specimens showed evidence ot
tuberculosis. So far, ot 817 biopsies included in the study, 428 (52.4%) have
been tound to be tuberculous. Ot these, 70 (16.4%) biopsies showed definite
histological evidence of tuberculosis but could not be graded because ot
insufficient quantity of tissue. A further 43 {10.0%) could not be clearly graded as
they presented teatures ot two adjacent groups, i.e., non-reactive and
hyporeactive, hyporeactive and reactive, or reactive and hyperplastic types. Ot
the remaining 315 lymphnodes, 206 (65.4%) showed the reactive pattern ot
response, 70 (22.2%) belonged to the hyperplastic variety, 27 (8.6%) to the
hyporeactive type and 12 {3.8)% to the non-reactive type.

A detailed analysis ot the relationship between the histological classification
and the clinical and bacteriological features of these cases is in progress.

(started: 1988; expected year of completion:1995)

109



EPIDEMIOLOGICAL STUDIES
STUDIES COMPLETED

Awareness of tuberculosls among the general population as
compared to the awareness among patlents

Itis now well accepted that health education, aimed at improving community
participation, is an essential component tor the improvement of the National
Tuberculosis Program. In order to formulate successful health education
strategies, it is necessary to have an understanding of the community's
awareness and perception regarding tuberculosis.

An earlier study had collected intormation about awareness of TB among
chest symptomatics (see 1983 annual report}. In the present study, patients
registered (in Ihe Longitudinal Study of Bacteriological Quiescence and
Relapse) were interviewed using a questionnaire, to find out their awareness
about TB. As a sample survey tor tuberculosis in North Arcot was in progress, the
information regarding awareness was also collected from the general population
in three villages. Multiple responses were received for some guestions from
some of the respondents.

Table 1 gives the number screened and the number who were interviewed
(those who had heard of TB).

Table 1
Total Heard of TB
number
screened No. %

General population 7540 2010 27

Patients 886 533 60

itis seen that only 27% of the general population had heard ot TB as compared
to 60% of the tuberculosis patients. Forty percent of the patients had come to
the clinic without even having heard of TB.

The source of information through which the respondents came to know about
1B is given in table 2. Awareness appears o spread mostly by word of mouth--
trom relatives and other TB patients. Books, magazines and mass media appear
o have had only a limited role in spreading the awareness of TB.
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Methodology: A physician, who was "blinded" to the scoring system and
the bacteriological findings, went through the case records and extracted
intormation on whelher the variables relevant for the scoring were present or not.
Later, a statistician independently assigned scores to these variables according
to the system recommended by the WHO, and calculated the total scores. The
distribution of these scores were then plotted. The sensitivity, specificity and
predictive values were calculated using the bacteriology and/or histopathology
as the gold standard.

Results: It was found that the distribution ot scores tor the 828 children
for whom the investigations were done was unimodal, unlike that reported by
WHO (see figure 1}. The classification as a case/non case based on the WHO
scores was compared with the results by bacteriology/histopathology; the
findings are presented in table 1. Validation analysis showed that the sensitivity

Table 1

Bacteriology and/or
WHO histopathology Total
score

Posltlve Negative

>6 (Case) 207 294 501
<6 (Non-case) 94 234 328
Total 301 528 829

was 69% and specificity was only 44% . The positive predictive value was 41%
in a situation where the prevatence was around 10%. In tield studies, where the
prevalence is likely to be much less, the predictive values are likely to be still
lower. Considering those children for whom investigation was not done as
negative by bacteriology and/or histopathology , the speciticity was 66% .

This study shows the limitations of the WHO scoring system, particularly for
use in field trials of vaccine etticacy, as the positive predictive value, sensitivity
and specificity were unacceptabiy low.

(started:1931; completed:1991)
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STUDIES IN PROGRESS

Developtment of surveillance methodology for tuberculosis

A long-term community-based epidemiological study has been undertaken
with the general objective of identifying a simple, inexpensive tool for the
surveillance ot the tuberculosis situalion in a community (see 1990 annual
report). The parameter(s) to be used can be related 10 infection or disease or
bolh.

The following parameters are being studied:

{a) Prevalence and trend in the age-specific intection rales in the
community. G

{b) Age-sex specitic distribution of adult bacillary cases and the trend of this
distribution separately tor prevalence and incidence cases during tollow-up.

{c) The proportion ot chronic excretors among prevalence cases and their
drug sensitivity, at each round.

Methodology: The following surveys/activities are being undertaken.

1. Tuberculin surveys in children aged 0-14 years in selected areas, to
sludy the risk ot infection over a period ot about 20 years. Each survey will cover
about 10,000 children, and the interval between surveys will be two years to
avoid boosting eftect.

2. Comprehensive survey for detecting tuberculosis disease will be
undertaken in the same area as the intection surveys, and will cover a population
of about 100,000. Al individuals aged 10 years and above will be screened by
70 mm radiography as well as assessment ot symptomatic status. Sputum will be
collected from chest symptomatics and those with radiographic shadows, and
examined for smear, culture and drug sensitivity status at the Centre's taboratory.
This survey will also be carried out once in two years.

The melhods and procedures established by the Tuberculosis Prevention
Trial (Epidemiology Unit at presenl) will be followed for census and registration,
tuberculin testing, radiography, screening tor symptomatics and spulum
collection. - .

Selective follow-up: Those tound to be symptomatic or to have an
abnormal chest radiograph bul who are sputum negative will be treated as
suspects and tollowed up every 6 months. Such selective follow-up rounds will
be undertaken every 6 months. The suspects will be radiographed, screened lor
chest symptoms and sputum coliected from eligibles.
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Table 2

History Total Sensitive Resistant to
ol Rx culture to
positives SH&R S H R SH HR SHR
No 134 118 3 6 0 1 3 3
Yes 22 16 0 1 1 3 1 0
Total 156 134 3 7 1 4 4 3

Eight of the 15 panchayats have been covered for seleclive follow-up. The
coverages are shown in table 3.

Table 3
Examination Population Population covered
eligible
No. %
Symptomatic 3360 2773 83
X-ray 3360 2746 82
Sputum 1471 1413 96

The data collected in the first 5 months was reviewed by the Epidemiology
Sub-Committee, which recommended the following changes in the methodology
of the study.

1. Allindividuals up to the age of 24 and alt sputum posilive cases will be
tested with 1 TU RT 23.

2. Surveillance interval will be 3 years alternating with 2 years. The first
resurvey will be done at 3 years, the second at 5 years, the third at 8 years,
and s0 on.

3. Tuberculin lesting will be done in mutualty exclusive sub-samples of
villages for each survey.

The study is in progress and will be reviewed by the Sub-Commitiee from
time to time.

(started: 1980, expected year of completion of intake: 1994)
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Pillot study of case finding for tuberculosis in chlidren at the
community level

This study was undertaken to examine ihe teasibility of health workers
using an algorithm developed for s¢reening children at the communily level, the
applicabitity of the algorithm in referring chi'ren for investigalions and the togistic
problems which could arise while doeL  ting ~~ es of 1u” ereulosis in children
in the community. The rationale tar ' ) sjudy, 1t 2 algorithm developed for use in
ihe study, and the methodology of .he siudy have been described in detail in the
1990 annual report.

During the year under report, 6324 children have been registered and the
coverages tor the differant examinations are givan in tahle 1.

Table 1

Examinea

Examinalion Eligible : S
Ng. %
Scre ning 8324 6092 96
X-ray 6262 5828 83
Tuberculin tast 6135 5812 94
Clinical examination 1450 1361 g4
Gastric lavage/Sputum 361 939 98
Blood collection 148 146 89
Gle3d b psy a8 20 87

Children whe were ctipisally abpermal er whose radiegraph al inlake was
assessed ag ahnormal by one of Iwe independenl readers, were sereenegd g in
by heaith workers at 3 months. These whese X-ray at intakew™~ ¢~ ~walv . e
re-X-rayed. Those abnormal on ither of these as well a tF »se ilipically
considered as 1yberouious {(gefinite 8F 1~ "~ ) at intake were elinisally
re-examingg.
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At 6 months, all children were screened by the health workers and reterred
tor investigations or clinical examination according to the algorithm. A tew
children who were normal were also reterred for clinical examination as controls.

The coverages obtained at each follow-up were high.

In al, 12 children have heen reterred tor treatment for bacteriologically
proven pulmonary TB, 4 tor glandular TB (positive on histopathology or on
culture) and 1 for miliary TB on the basis of X-ray. Other torms ot tuberculosis
have not been encountered so far.

The study was reviewed by the Sub-Committee and a decision was taken
to limit the intake to Kadambathur Panchayat Union. The study is in progress.
Three more complete re-surveys, at 12, 18 and 24 months are planned to
identify new cases that may develop.

(started: 1990; expected year of completion: 1993)

Surveillance ot individuals Infected with the human Immuno-
deticiency virus tor the development ot tuberculosis

The existence of a relationship between infection with the Human Immuno-
deticiency Virus (HIV) and the development of tuberculosis is now well
established. There is evidence in the literature of the occurrence of ditterent
torms of tuberculosis in HIV-infected individuals, especially in countries with a
high prevalence of tuberculosis. An intensive surveillance ot HIV infected
individuals has been undertaken since June 1989, by the Epidemiology Unit ot
the Centre, to maonitor the occurrence and form ot tuberculesis in these
individuals and also to study the pattern ot transmission of HIV infection in tamily
contacts. The methedology for this study, which is essentially a longitudinal
cohort study tor prognosis, has been described in the 1880 annual report.

Up to December 1991, addresses ot 437 individuals had been obtained in
both Madras and Pondicherry centres. it has been possible to trace 220 {(50%;} ot
these individuals and register them along with their contacts. Ot these, 116
individuals are from Madras cily, 47 from Pondicherry and the rest trom other
places in Tamil Nadu state. The age ranged trom 15 years to 65 years. There
were 78 (35%) males and 142 (65%) females; 113 {51%) were prostitutes. There
were 16 couples, both ot whom were intected. Thirteen individuals had died.

122






Tabie 2

Characteristic No. of patients
Male 26
Sex
female 16
15-24 18
25 - 34 15
Age 35 - 44 9
45 - 54 i
> kS 2
< 12mm 5
Mantoux = 12mm 33
Not done 4
Positive 34
Culture Negstive 6
Not done 2

Allthe regisiered individuals are 1o be fellowed up every 6 manths,
Table 3 gives the coverages gbtained at each follow-up round at hoth centres.

Table 3
Monthet Ne.  Ne.  Fate -
follew-up sligible examined Absent Left unknown Refused Dead
- T R T
12 107 70 23 - 13 1
18 43 31 1 . g 1 1
24 18 16 2 - 1
30 8 1 - - - - 2
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it is seen that, although this ig a highly unstabie popuiation, only 4 patiente
refused to be followed up. The study is In progreee.

(started: 1989; expected year of completion: 1985)

Surveitlance of tuberculosie patients for human immuno-deficiancy
virus Infection

in order to study the trend of HIV infectlon in tuberculosie patients,
screening of all cases of tuberculosls who reported to the Centre {TRG), the
DTC, Vellore or the TB Sanatorium, Vellore (GTBS} has been undertaken,
Irrgspective of whether they were spulum positive caees or X-ray cases or exire-
pulmonary cases. Each patient gave a blood specimen which was tested by
ELISA for HIV antibody. Specimens found positive by ELISA were tested by
ELISA again; if the repeat test result was also positive, they were eent for Weetem
Blol confirmation.

Tabie 1
f No. | ELISA positive | Western Blot
Centre | screened | |
| | Single Double | Positive Equivocal Negative
l | ]
I | !
TRC, Madras | 2165 | 39 16 | 3 12 |
I | |
DTC, veliore | 66 | 4 8 | 2 2 2
I t |
GTBS, Vellore | 840 | 15 2t | 7 5 9
| | !

In TRC, 2165 patients were screened, of whom 3 were poeitive by ELISA
and WB (Table 1). Another 12 were equivocal on WB. Thirty-nine were posliive
on one occasion by ELISA but were negative on the eecond occaeion. From
Vetlore, 906 patiens were screened and nine were confirmed by WB. Another 7
were found lo be equivocal on WB. Nineteen were poeltive by ELISA on one
occasion, bul were negalive on the repseat test.

During the period under report, it can be seen that HIV infectlon le preeent
in @ proportion of patients with lubercuiosis. However, it is 100 early to comment
about the magnitude of the probiem or the trend.

(started:1981; expected year of compietion:1993)
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L)

Jllaborative survey uber A | <,
al @ habited by triba: p¢ .ule ic . | '

The Regiona!l Medical Researct C e (F Jyio.T. JdFzalth, ‘ac ~ar

had proposed a survey tor tube Jio € B
{ribal population in Karhal block, A er st n
prevalence of both infeclion and spulu X ¥ u 8. Karhal . lock is

spread in a plateau over 4000 feet at » "5 1 + -ain is barrer, an
sandy wilh almost no appreach roads. Oui C nire {T I)' as activ rimeolvec
the planning of the survey, and also in providing chnical expeitise and

consultancy.

Support was provided to 1he RMRC in the following areas.

1. Preparation of the protocol: The protocol for the survey in Karhal
block was prepared, based on the experience gained in the tribal survey
{(Jawadhu Hills} of North Arcol (see 1990 annual report). X-ray examination was
not done as this was not feaskle. The protocol included a treatment program to
suit the conditions in Morena district, where SCC is not in operation. < .ri |
population, constituting 47% of the total population, was mixed up n -
trinals in Karhal biock. The tota. population in the block was surveyed 'vi  >ut any
sampling. The forms for data collection and work instructions /ere also
developed at our Cenire.

2. Tralning for the RMRC staff: Training was given for the F : 1
in census taking, tuberculin testing, reading and in sputum microse | ,. 7 1
leaders were also trained in the organisation and supervision oi the field v X,
packing and transport of sgutum specimens and maintaining the accuracy ang
completeness of data.

The testers and readers were assessed after training, using the standard
protocols that had been used in the Tuberculosis Prevention Trial. On the basi:
of the assessment, twe testers and two readers qualified as standard testers :
readers. The whole exercise 1ook 8-12 weeks.

Training was given in computer programming for checking the data
completeness, detecting discrepancies and also for preparing simple tabies.
Support is being continued for cata management and analysis.

Senior staff from the Epidemiology Unit were present for the initial 15 days
and assisted in the organisation and smooth running of the survey work. Sputum
specimens are being transported by messenger to the TRC Laboratory for culture
and sensitivity testing. Smears are read in the field by the trained technicians.
Cases detected are being referred to the Tehsil Hospital at Sheopur for
management.

So far, in 37 villages, 22, 257 persons have been registered and examined.
In all, 162 persons were found positive by sputum smear and referred for
treatment. The study is in progress.

{stanted:1990; expected year of completion:1992}
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Table 2

| NaCH method |
CPC method | Positive | Negalive! Total
Positive : 61 || 24 i 85
Negative I| 9 ]| 126 I| 135
Total jl 70 ; 150 ]| 220

|

Estimated difterence between the two proportions ot positives is
t2—~13 = 85/220 - 70/220 = (0.068

Standard error of the estimated difference = 0.0257.

The 95% confidence limits are given by 0.068 4 (1.96) 0.0257, where 1.96
is the value ot Standard Normal Deviate corresponding to 5% probability. The
95% confidence limits reduce to 0.018 and 0.118.

The data for the second example is given in table 3.

Table 3
Laboratory A | Laboratory B |
| Positive | Negative| Total
Positive : 3376 | 384 :3760
Negative ]; 200 1 5462 :5662
Total :| 3576 i 5846 ]|9422

|

Estimated difference in the proportion of positives =t2-13=0.019

lts standard error = 0.002556 '

The 95% contidence limits tor the difference are 0.014 and 0.024, or 1.4%
and 2.4% .

As the confidence intervals for the above two examples do not contain zero
in their ranges, it is concluded that the difference in the proportions in each
example is statistically significant at the 5% level. The differences were also found
to be statistically significant by McNemar's test (P <0.05 for the first example and
P<0.01 tor the second example).
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has been divided into the following tive sub_systems tor the convenience ot data
management and operations :

(i) Organisation ot data entry, verilication and tile transter to VAX. (ii)
Organisation ol data for printing cards tor persons found eligible for regular
sputum collection. (iii) Identitication ot smear, culture and drug sensitivity results
received trom the laboratory. (iv) Checking tor consistiency ot data and reterral of
persons for treatment based on X-ray, smear or culture resuits. (v) Organising the
basic data and checking tor compleleness, integrity and consistency betore
closure ol file lor tuture reterence and analysis.

With the completion of system implementation, procedures have been
gstablished to supply computer-printed lists or teedbacks to field teams ot the
Epidemiology Unit on rouline basis, tor tacilitating the smooth operation of the
survey work.

Pilot study in Childhood Tuberculosls (see page 121): Computer
programmes were developed and procedures were established to supply
computer-printed name cards on pre-printed computer stationery on routine
basis, according to time schedule, for use by the tield teams. Development ot
turther data processing techniques is underway.

District Tuberculosis Programme: A methodology has been
developed to process and tabulate the data collected lrom the 18 districts which
are being monitored. Data for the years 1990 and 1991 have been processed. In-
house computer programmes were developed, to provide the statt monitoring
the DTP work with the relevant computer teedbacks and labulations, for speedy
review ot the on-going work and for taking future course ot action in lhe diglricts.
The tabulated reports contain varicus items of intormation, some ot which are
(1} Listing of PHIs with poor performance and those not sending reports;
{2) Reports giving details on new outpalients and supervision visils by DTG team;
and (3) Analysis ot PHls regarding SCC and DTP implementation, and
perflermance by sputum examination and sputum positivity.

Surveillance ot TB patients for HIV infection (see page 125):
Record formats have been designed, and data entry and verification is underway.
Computer programmes have been developed and the required print outputs and
tabulations are being provided to those monitoring the study.

Survelllance of individuals infected with HIV for the
development of Tuberculosis (see page 122): The data processing
support is similar to the one mentioned in the previous study.

Routine Data Processing: Approximately 19,000 records

corresponding 10 DTP study were entered into computer files and veritied. Nearly
1,600,000 records belonging to other studies were entered and veritied.
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A total of about 950 liles were transferred from IBM-PC to the VAX
computer during Ihe year, while 10 files were transferred from the VAX to IBM-PC
using communication software.

Editing and printing of Annual Report: Compufers have been
increasingly used tor edifing and prinfing of the annual Report of Research
Activities of the Cenfre. The matfer was stored in floppy disketftes of IBM-PCs and
printouts taken by the individual Divisions. Then they were scrutinized, edited
and revised in consultation with the staff concerned. As a further development
for the printing of the present annual report, the matter was then fed info an
Apple Macintnsh PC and Laser prinfs obtained, which were then handed over fo
fhe printers iur obtaining the necessary number of copies and binding. Thus if
was possible fo have close control over the lay out of tables and textual matter.
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APPENDICES

TRAINING PROGRAMMES
WHO Fellow
Dr. Abdul Wassay Habibi, Afghanistan, from 27.9.91 to 11.10.81.
Trainees
The following underwent training in different departments as follows:
Bacteriology

Nineteen students of Diploma Course in Medical Laboratory Technology,
Voluntary Health Services, Adyar, Madras, from 6.5.91 t0 17.5.91.

Miss.Anuja, Miss.Y.Sheeba Praveena, Mr.S.Aravindh Pratap and Mr.Arul
Selvan, M.Sc. (Microbiology) students from Christian Medical College, Vellore,
from 18.9.91 to 19.9.91.

Fourteen M.Sc. {(Microbiology) and 3 MD {Microbiology) students from
Dr.A L.Mudaliar Post Graduate Institute of Basic Medical Sciences, Taramani,
Madras, from 16.12.91 to 21.12.91.

Cardio-Pulmonary Medicine

Dr.P.Sukumaran, Assistant Professor, Department of Chest Diseases,
Govt. Medical College, Allappuzha, from 15.4.91 to 25.4,01,

Statlstlcs

Mr.Deepak Jain, Junior Programmer, RMRC for Tribals, Jabalpur, from
1.4.91 to 8.4.81.

General

Dr.Elango, Arogya Agam, Aundipatty, Madurai District, from 25291 to
2.3.61.

Dr.G.Srinivasan, Leprosy and TB Control Unit, Neflore, Andhra Pradesh,
from 25.2.91 to 2.3.91.

Miss.Sharmila Sarang, Medical Social Worker, TB Control Project,
Maharashtra Lokahita Seva Mandal, Bombay, from 2.9.91 to 14.9.91.
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PAPERS PRESENTED AT SCIENTIFIC

Name of conference,
venue and date

45th National Conterence

on Tuberculosis and
Chest Diseases,
Rohlak (Haryana),
6-9 January, 1991

-do-

-do-

_do_

-do-

-do-

CONFERENCES

Tliie of paper

Controlled clinical

trial of fully oral

short course chemothe-
rapy in the treatment

of smear posilive
pulmonary tuberculosis

Fully intermittent
six-month regimens
for pulmonary TB in
South India

Ettecl of administra-
tion of ritampicin on
the adrenocortical
function in patients
with pulmonary tuber-
culosis

Pharmacokinetics of
isoniazid and rifampicin
in patients wilh chronic
renal failure

Adenosine deaminase
levels in CSF ol
luberculous meningitis

Influence of initial

and repealed motiva-
tion on case-holding
in North Arcot district

Compliance and
quiescence in smear
positive pulmonary
TB under programme
conditions

A4

Name of staff
member

Dr.K.Rajararm

Dr.Rani Bala-
subramanian

Dr.G.Raghupati Sarnma

Mr.K.Jayasankar

Dr.N.Selvakumar

Mrs.Niruparani Charles

Dr.Manjula Datta



Name of conference,
venue and date

4th Annual Conference
of Digestive Disease
Research Forum of India
(Indian Academy of
Gastroenterology),

India International
Centre, New Delhi,
30-31 January, 1991

Conference on Progress
towards Development of
Vaccine for Onchocer-
ciasis, Woods Hole,
Massachusells, U.S.A.,
7-11 April, 1991

IX Annuai Conference

of Indian Society for
Medical Statistics and
National Seminar on
Statistics in Matemal

and Child Health, New
Delhi, 26-28 September,
1991

Q0-

-do_

-do-

Title of paper

Short term therapy of
abdominal tuberculosis

Current studies of
ivermectin trials in
India

A model for testing the
proporional hazards and
the accelerated failure
time hypothesis in the
analysis of survival data

Applications of simul-
taneous test procedures
to tuberculosis survival
data

An application of gene-
ralised additive model
o survival data

Sample size for serial
serum estimation of
drug concentrations

Anthropometry in

children aged 0-12
years

AS

Name of statf
member

Dr.R.Prabhakar

Dr.V.Kumaraswami

Dr.P.Venkatesan

-do-

-do-

Mr.P.R.Somasundaram

Mrs.M.P.Raghamani



Name of conference,
venue and date

IX Annual Conference
of Indian Society for
Medical Statistics and
National Seminar on
Statistics in Maternal
and Child Health, New
Delhi, 26-28
September,1891

46th National
Conterence on
Tubeirculesis and
Chest Diseases,
New Delhi, 22-24
November,1991

-do -

-do -

-do -

-do -

-do-

Title of paper

Regression-based test
towards the paired
sample t-test

Under-estimation of tuber-
culosis prevalence under

two separale screening
methods®

Prevalence of tubercu-
losis in North Arcot
district of Tamil Nadu

Shon course chemothe-

rapy in the treatment of
brain tuberculoma
- A controlled clinicai trial

Controlied clinical trial
in tuberculous lymph-
adenitis

Strategies to improve
case-finding in tuber-
culosis programme

Development of DNA
probes for
M.tuberculosls

* Paper read by Or.Manjula Datta

A6

Name of staff
member

Mr.P.G.Gopi

Dr.C.Kolappan

Dr.R.Balambal

Dr.K.C.Umapathy

Ms.Theresa Xavier

Dr.Sujatha Narayanan



Name of conference, Title of paper Name of stafi

venue and date member
40th Annual Conterence  Advantage of using Dr.Vanaja Kumar
of Indian Association selective Kirchner's
of Pathologists and liquid medium (SKLM)

Microbiologists, Madras,  to transport lymph-
18-22 December, 1991 node biopsy specimens

-do- Susceptibility ot South Dr.N.Setvakumar
Indian strains of
M.tuberculosis to
tuberactinomycin

-do- Immunopathology Dr.V.D.Ramanathan
of tuberculous
lymphadenitis
XXXV All India Obstetric Tuberculosis in Dr.R.Prabhakar
and Gynecological pregnancy

Congress,Madras,
27-30 December, 1991
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PARTICIPATION BY THE CENTRE'S SCIENTISTS IN
SYMPOSIA, WORKSHOPS AND TRAINING COURSES
HELD AT OTHER INSTITUTIONS

Name ot the event,
vehue and date

CME Programme, Apollo
Hospital, 6 January, 1991

Seminar on National Health
Programme on
Tuberculosis, Gandhigram
Institute of Rural Health and
Famity  Welfare Trust,
Ambathurai, Tamil Nadu,
19 January, 1991

-do-

-do-

Meeting ot Field Research
Investigations Committee
on Lymphatic Filariasis in
India, Alleppey,

28-31 January, 1991

Workshop on Research
Methodology and Critical
Appraisat, Clinical

Epide miology Unit, MMC
and ACCERT (ICMR),
7-9 March, 1991

_do_

-gdo-

Name of staff

member

Dr. V.K. Vijayan
{Faculty member)

Dr. R. Prabhakar

Dr.N.M.Sudarsanam

Mrs.Sudha
Ganapathy

Dr.V.Kumaraswami

Dr.R.Prabhakar

Dr. Manjula Datta
(Resource person)

Mr.P.V.Krishnamurthy

{Resource person)

A8

Title of paper

Basic pulmonary tunction
tests

Chemotherapy ot
tuberculosis inthe District
Tuberculosis Programme,
including SCC

District Tuberculosis
Programme

Social aspects with
retference to DTP

Key-note address



Name of the event, Name of staft
venue and date member

Workshop on Common Dr.K.V.Kuppu Rao
Laboratory Equipment,

their Theory, Practice and

Maintenance, Dr.A.L.M.

Post-graduate Institute of

Basic Medical Sciences,

Taramani, Madras,

12-21 March, 1881

Steering Committee Dr.V.Kumaraswami
Meeting of Filariasis,

TDR/WHO, Geneva,

18-22 March, 1991

Expert Committee Dr.V.K.Vijayan
Meeting for establishing

a Centre of pulmonary

medicine at Bhopal

conducted by Chiet Medicai

Oflicer, Gas Relief, Bhopal,

27 March 1991

National Update in Dr.V.K.Vijayan
Pulmonology, Kovai Medical

Centre and Hospital Lid.,

Coimbatore, 7 April, 1891

-do - -gdo -

91st General Meeting Dr.C N.Paramasivan
of the American Society

for Microbiology, Dallas,

Texas, 5-9 May, 1991

International Conference of Mrs.Geetha Ramani
American Lung Association Shanmugam

and American Thoracic

Society, Anaheim,California,

12-15 May, 1991

AS

Title of paper

Exercise testing in
pulmonology fechniques
and usefulness

Aerosol therapy









Name of the event, Name of staff Title of paper

venue and date member
Association of Physicians of Dr.V.K.Vijayan Pulmonary function tests
India, Madras,13 November, {Guest lecture)
1981
Meeting of Task Force Dr.R.Prabhakar

for "Criteria for Diagnosis

of Childhood Tuberculosis®,
ICMR Headquarters,

New Delhi,

21 November, 1891

-do- Dr.Manjula Datta Diagnostic criteria on
childhood tuberculosis

Neuro-Epidemiology Dr.Rajeswari Tuberculosis treatment trial
Sympesium, Neuro Epide- Ramachandran

miology Research Centre,

Bombay Hospital, Bombay,

22-23 November, 1991

Indo-US Vaccine Action Dr.R.Prabhakar Control of tuberculosis:
Programme Workshop on An Indian experience
Acute Respiratory Infections,

National Inslitute of

Immunology, New Delhi,

22-24 November, 1991

-do- Dr.C.N.Paramasivan Bacteriological investigation
in children with acute
respiratory illness *

-do- Dr.Manjula Datta -

* Submitted for publication in the proceedings; the paper could not be presented
tor want of time.
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10.

11.

DISTINGUISHED VISITORS
Dr.Morris T Jones, Chief, Special Foreign Currency Program, Fogarty
international Centre, National Institutes of Health, Belhesda, U.S. A
Dr.G.K.Crompton, Northern Generat Hospital, Edinburgh, U.K.
Dr.D.R.G. Rarr, Roya! Hospital for Sick Children, Edinburgh, U.K.
Dr.N.C. Allan, Western General Hospital, Edinburgh, U.K.
Dr.Welsby, City Hospital, Edinburgh, U.K.
Prof.A.M.Selvaraj, Consultant Physician, Madras.

Prof.M.Eshankhanov, Prof.D.Alimov and Prof G.Kuzmin - Russian
scientists.

Dr.E A.Ottesen, Dr.Chris King and Dr.Siddhartha Mohanty, National
Institutes of Health, Bethesda, U.S A.

Dr.D.P.Nag, Deputy Director, Regional Occupational Health Centre,
Bangalore.

Dr.D.S.Aggarwal, Dean, Maulana Azad Medical College, New Delhi.

Dr. S. P. Tripathy, Director-General, ICMR, New Delhi.
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STAFF MEMBERS ON ADVISORY COMMITTEES

Staff member
Dr.R.Prabhakar

-do-

-do-

OF OTHER INSTITUTIONS

Name of commlittee
Temporary Adviser, WHO, Geneva.

Fellow, International Academy ot Chest
Physicians and Surgeons ol the American
College of Chest Physicians, lllinois, USA.

Editorial Board, Ceylon Medical Journal,
Colombo, Sn Lanka.

Protect Review Committee, Indo-US Science
and Technology Initiative, Department of
Science and Technology, Government of India,
New Delhi.

Scientilic and Technical Committee for
Vaccines against Bacterial Diseases, Department
of Science and Technology, Government of

india, New Delhi.

Standing Technical Committee, Tuberculosis
Association of India, New Delhi.

Goveming Body, ICMR, New Delhi.

Project Review Commiltee tor Tuberculosis,
ICMR, New Delhi.

Editorial Board, tndian Journal of
Tuberculosls, New Dethi.

Scientilic Advisory Committee, Regional Medical
Research Centre, ICMR, Port Blair, Andamans.

Planning and Research - Medical Research
Committee of the University ol Health Sciences,
Vijayawada.

Research Advisory Panel, Schieffelin Leprosy
Research and Training Centre, Karigiri.
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Staff member

Dr.R.Prabhakar

-do-

-do -

-do -

-do -

Dr.G.Raghupati Sarma

_do_

-do -

Dr.P.R.Narayanan

Dr.C.N.Paramasivan

Cr.V K Vijayan

Name of committee

Planning Board, Dr. M.G R. University ot Medical
Sciences, Madras.

Senate, Dr.M.G.R. University ot Medical
Sciences, Madras.

Board of Management, Vision Research
Foundation, Madras.

Research Sub-Committee, Vision Research
Foundation, Madras.

Editorial Advisory Committee, Lung Indla,
Madras.

Steering Committee, Advanced Centre for
Clinical Epidemiclogical Research and Training,
Madras.

Beard of Studies - D.M.(Clinical Epidemiology)
Course, University of Madras, Madras.

Editorial Board, Indlan Journal of Chest
Diseases and Allled Sclences, New Delhi.

Editorial Board, Indian Journal of
Tuberculosis, New Delhi.

Research Committee, Drug Addiction Research
Centre, Madras.

Editorial Board, Indian Journal of
Tuberculosls, New Delhi

Editorial Board, indlan Journal of
Tuberculosis, New Delhi

Central Crisis Group for Chemical Disasters,

Ministry of Environment and Forest, Government
of India, New Delhi.
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Staff member

Dr.V.K.Viiayan

-do-

o -

Dr.Padma Ramachandran

Dr.Manjula Datta

- 0o -

-do -

Name of commitiee

Fellow, International Academy ot Chest
Physicians and Surgeons ot the American
College of Chest Physicians, lllinois, USA,

Fellow, National College of Chest Physicians
(India), New Delhi.

Fellow, Indian College of Allergy and Applied
Immunology, New Delhi.

Project Advisory Committee on Clinical studies
and Broncho-alveolar Lavage studies on MIC-
exposed people at Bhopal, Bhopal Gas Disaster
Research Centre, ICMR, Bhopal.

Expert member, Centre for Pulmonary Medicine,
Madhya Pradesh Government, Bhopal.

Treasurer, International Academy of Chest
Physicians and Surgeons, South India Chapter.

Assistant Editor, Lung India, Madras.

Respiratory Medicine Specialists panel, Institute
ot Integral Health Sludies, Madras.

State Resource Faculty, Continuing Medical
Education in Paediatric Update, Indian Academy
ot Paediatrics, Tamil Nadu State Branch, Madras.

Task Force tor the National ARI Control
Programme, Government ot India, New Delhi.

Special invitee, Scientitic Advisory Committee,
Regional Medical Research Centre, Jabalpur.

Task Force for the ARl Control Programme in
Tamil Nadu, Govemment ot Tamil Nadu, Madras.

Curriculum Development Committee for Clinical

Epidemiology, Dr.M.G.R. University ot Medical
Sciences, Madras.
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PRIZES AND AWARDS RECEIVED BY
STAFF MEMBERS

Dr.V.K Vijayan was awarded the "Prof. B.K.Aikat Oration Award" of the
ICMA for research in Tropical Diseases for the year 1931.

Dr.Manjula Datta was awarded the “Dr.R.Krishna Memorial Award" for the
best paper presented at the 45th National Conference on Tuberculosis
and Chest Diseases held in Rohtak in January 1891, entitled “Compliance
and quiescence in smear positive puimonary TB under programme
conditions".

Dr.Prema Gurumurthy was awarded the "R.C.Garg Memorial Award" for the
best article published in 1990 in the Indian Journal of Tuberculosis,
for the paper entitled "Gastro-intestinal absorption of isoniazid and
ritampicin in patients with intestinal tuberculosis".
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