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SUMMARY

o Tuberculous memngltls (TBM) is a potentlally curable mfectlous dlsease of the cen-; .
. tral nervous system. A <complete neurological recovery in patients with TBM will -
. ldepend upon an early confirmative laboratory dlagn051s as well as instit
__ appropriate anti-tuberculous chemotherapy. Demonstration of Mycobact jum tuber-
_culosis by the conventional bacteriological methods is not only less sensitive butalso
- .yreld false negative results. Hence development of alternates parameters for the labo- -
- ratory dmgnosm of TBM not only relevant but also becomes essential. In this com-
 munication we descrlbe;mmple sensitive, specrﬁc, eproducible and newer immu-
. inoassays for the early laboratory dlagnosxs of TBM. C peratlonal advantages of these
o ~1mmunoassays for laboratorxes in developmg countrles are also emj phasized in this
vicommumcatlon . o o

. g:,;Key words Tuberculous menmgitls (TBM) Mycobactenum tubercu]oszs Bacterlologlcalf‘? .
;methods Immunoassays~¢l‘ boratory dlagn031s . - -

INTRODUCTION k .
. ",Humantube‘ “ulos‘ still remams one;‘e‘
. of the major pubhc healthproblems m most;

f two ‘million deaths occur due to this mfec-‘ -
. t1ous dlsease 1. .
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CENTRAL NERVOUS SYSTEM

. (CNS) TUBERCULOSI

k cu1031s na ‘dlreyctlly pr

portlonal to the rey alence of tubercu1031s -
~ Among the extra- pu monary sites, 15% of
__tuberculous infection occurs in CNS( ). The
. CNS mvolvement"i” tuberculous infection .
~mayclinically manifestin four distinct forms ~ *
_ viza) tuberculous menmgms b) tubercu- -9

~ loma as 1ntracramal space occupymg 1esxor1f .

,‘TUBERCULOUS .
- *;(TBM) - o
TBM is the most common clm1ca1 and

L fneuropatholglcal manifestations of tubercu-
_losis of the central nervous system. TBM is
o ‘,usually caused by M tubercu]osm I—Ioweve k

. Mavium, M :mtracel]ulaze M kansasu and M

kfortwtum ave also been 1solated in patxents ‘

MEf Ncms be

LABORATORY DIAGNOSIS OF.SQ ‘

_cytologlcaland bxochemxcal parameters' -
;ffm CSF ~ '
.~b ‘ cterlologlcal k methods

- imm dlagnostlc approaches, and
molecular blologlc approac hes.~ .
""‘ff,Cytologlcal and blochemlcal param~}~'. k

1alstages of the dlsease or can

‘_also mamfeot as a reaction to the release of
 tub erculoprotem into the subarachnoid

space (5, 6). Pleocytos1s Composed of lym— ‘

phoc €s, plasmacytmd lymphocytes and

~ macrophages. Occasxonally, several mac-
. rophages or monocytes may aggregate and
_ they are referred to as Wandermg tu—f -
bercles -

L :'Theusualcytologlcal p1cture in the CSF;O‘V ‘; "
 of patlents w1th TBM 1s lymphocyt031s
l r
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- To demonstrate the aCId fast bac11h in
‘CSF smears utlhty of an equ1pment -

t ‘:t=rlst1cs of the ac1d fast "abacﬂh and the in- |
. ‘ﬁlammatory cells Ac1d fast bacﬂh can be

vertmg th system“ durmg 1ncubat10n_7 “
 with the ‘chmcal specnnen this broth

“i‘hode'mme (9) .
o CSF culture forM tuberculoms . L

In contrast to the other types of bactes o
i, mycobacterla have a longer generatlon‘ L
 time of 18-24 h. Conventional culture
‘ method u fngLowenstem Jensen medlum




- urlng growth thls tetrazohum salt -

o ‘?gets'reduced to a pink, red or violet

d fformazan msoluble materral -

. granular form Mecha contams v1tamm o
o ‘*for the acceleratlon of growth and for-

~ ponentof the cell wall. This can be mea-

o
0
“o“f: f"Enzyme Lmked Immunosorbent Assay
o Immunoblot assay
o

o :Dot Immunobmdmg Assay .
e ‘-‘Molecular blologlc approach

Tuberculostearxc acxd (1 l) It isa com-‘ k e amplified w k
. 7fhelp of prlmers The d1fferent molecu ar b1o—~~ l
logic methods used to detect the mycobac—
~ terfal DNA in the CSF 1nc1u de .

k Io:‘ Polymerase chain reactlon (PCR)“

" sured by mass—spectroscopy and elec-

;  PROBLEM
 DIAGNOSIS OF TUBERCULOUS

“M tuberculosrs or mycobacterral ant1gens in
_ CSE specxmens Immunod1agnost1c meth—tf

fods descnbed for the laboratory d1agnosxs .
~ofTBMare . ..

] Fluorescent Immunoassay
;Radlo Immunoassay

Mycobacterxum dlrect test (MDTB) L
ngas “cham rea'k ‘,on‘ (LCR) .

IN THE LABORATORY
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- femethods are often meffec v };and not use-
ful for the early ‘laboratory dlagn051s of

_ten sigmflcantly al ers :
o ;cytopathologlcal plcture

e kThere are several reasons for the 1“nfre—r o
quent 1solat10n of Mt ‘bercu]osm m th CSF o

- ,rameter"cannot be rehed upon for the .
. 'laboratory dlagn: sis of TBM

k ; Blochemlcal

Elevated protems and reduced glucose
. concentratlons in CSE can beobserved in
eother neurologlcal diseases like chronic
- ,menmgms demyelmatmg dlsorders and Vl-

. Bacterxologlcal | methods

: Demonstratlon of M tubercu]osm from
- CSF by bacterlologlcal methods ie. smear,
as well as culture still remains the ‘Gold ~ ea:
_ standard” for the laboratory dxagn051s of
. TBM.. [Inspite of several advances in bacte-
. 'rlologlcal methods successful demonstra— .




. w;th the"" S which w111 yleld er- =
’_szroneousand false posmve ¢ kults.":Thls phe— o
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. ;fkkand 1mmunoblot mek The results of'-f“  Immunocytocher
‘ f';these merhods havep v1ded addltlonal d1—~‘  onstration of mycoba

~ were washed sey eral tlmes w1th0 O M Trls—_
= ybuffered saline with Tween 20 (pI—I 7.6) -
~kk(PBS T) CSF‘cytospm smears were then} o




_inthe disease control group showed posi-

- nonspecxﬁc 1mmunosta1 ing dic
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~ mstead of CSF by a dlrect 1mmun:k‘cy -
etochemlcal method ThlS method carries a

_inth arS Sh wed only few 1ym~‘~ -
; phocytes Posmve 1mmunostammg m the' ‘

tlent There was no varlatlon in the
~ klmmunostammg pattern All the 22 patients
received anti-tuberculosis chemotherapy o
‘based onthe 1mmunocytochem1ca1 staining,

A total of 16 patlents had opt1ma1 neurologx— ‘
cal recovery and in 6 patients, the neuro-
logical recovery was sub optlmal None of
these CSF- cytospm smears from the patlents' ;

‘tlve 1mmunostam1ng, mdlcatmg that the

_by thls techmque

; fproven:TBMffywasgsolatek :‘andgwa:s;cfo,upled“ -




0 Ry

. ; letl’l actlvated_ Cynogen Brom1de
- ;‘Sepharose 4B. By im unoabsorbent afﬁn—t . De
o 1ty‘ chromatography, : 4’, kDa ant1gen was,; :‘

; lumn punfled mycobacterlal an-i ;
was zcharactemzed An ant1bodyk,

- (pH9) T,; is wasre- o
~ Qf 50% (Wt/VOl) by

; kwas Waéhed three txmes kw1th 4 m urea m
-0 15 M sodlum blcarbonate buffer ( H,, 9) .

; 71mmunoabsorbent 'column One mllhhterq -
‘ ‘(Smg/ ml) of culure ﬁltrates of M tuberculo-
_ siswas added and the column was run with

0.15 M PBS. Every 10 minutes, a 1 ml frac-

tion was collected until a blank readmg at

. ~ 280nm wasobtamed The‘s ec1f1cmycobac— .
_ terial antlgen that was bound to
‘ ~1mmunoabsorbent column was eluted w1th ~
4 M urea in 0.15 M sodium. bxcarbonate;, ~

~ “buffer and the absorbances of fractions at

- 280 nm were recorded Fract1ons with ab-

. ;sorbances of >0. 05 wer pooled al dfdla—;

. lyzed against PBS The protem content of the

_ dialyzed material was estrmated by a o
Lowry’s ‘method before it was stored in -

. .~‘al1quots (IOOmg ml) at —20 C Byf sodlum -
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- assayed on two d'ff rent occasions to evalu-
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e Dot; J ba recelved ant1 tuber—
; apy (ATT) durmg their

they showed positiveneu-
‘ :Wlthln 3 weeksﬁ
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o / thodo]ogy In th1 study, ten s yglcal‘j
o ykspec1men f om patlents Wlth mtracramal .

- loma was made by the chnlcal features and -
; ;‘supported by neuroimaging techniques-CT -
_and MRI scans ¢ as well as compatlble opera— o

from homogenates |
'd Wlth Zlehl—Neelsen




1 ; ~react w1th fungal antlgen present o
- within the macrophages and giant-cells m
 fungal granuloma. Thus the specificity of

‘ ,“1mmunohlstochem1cal method was 100% in
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(D) Correlatlon between culture of Myco-f ; tlents All these ten patlents weref reated
ba ‘ _ withanti-tuberculosis chemothe rapy durmg
their hospltalxzatlon Because of the devel-
_opment of neurologlcal comphcatlons and
“sequalae of the disease like ~hemiplegia,
 seizures ans. cerebral edema these patients
did not recover and expxred durmg their
' hosp1ta1 stay Autopsy studies were avail-
able only in eight patlents At the}'tlme of

tuberculosxs bacﬂll,f‘are embedded in the o
~ dense exudates 1n the basal c1sterns (c1sterna ‘

. autopsy,. CSF samples (@- 8 ml) were?col-;“ .
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TBM{ and in patlents with chroruc pyogemc . o

. Results and discussion The lumbar CSF: v
jsamples in all the ten TBM. patlents did not

‘jdemonstrate acid-fast bacﬂll and pos1t1ve

~ cultures for M. tubercu1051s was recorded only

In order to deﬁne the;mycobacterlal an— o

T :km 2 patients. In contrast msternal CSE @ ‘

~ samples were positive for acid-fast bacilli
in 6;’pat1ents and positive cultures were ob-
7out of 8 patlents In ventrlcular;

k (CFA) of M';tuberculosls‘ was subjected to the;.kk‘ -

;}318 (SDS

of an 1mmunoblot m khod for detectmg an~ ;

4 tlbody to Mycobactenum tubercu]os1s

convent1onal dlscontmuous sodxum dodecyl

-PAGE) The vamous protem com-“
ponents of CFA in the gels were stamed w1th
1% c . . ;

. showed multlple bands the molecular

welght of Wthh yranged between 10 kDa;‘ :




1 acetlc amd and

’,uve cO’ntainiﬁg' methan

8% of 1mmunostam1ng was not af-

. fected by the storage of elther the NCM

specimens | from most of the patlents in con-

trol g group either dld not contain any demon-‘ k
‘ strable antibody to CFA or when present it
~was found to react with 27,30,45-kDa anti-

‘ gensin the CFA of M tuberculoszs Ing patlents
with TBM, the numbers as well as intensi-
ties of the 1mmunostamed bands were
k greater than those of the controls. The most
~ striking observatlo }m the immunoblots
however, was the presence of a antrbody in

the CSF samples of patients with TBM which
had spemfrcally reacted with a 35-kDa antl—‘ o

_gen of CFA. This spec1f1c ant1body was
present in all the culture- -positive patlents

as well as in 19 out of 25 culture-negative

: pat1entsw1th TBM.In the CSF samples of the

found to react with 'kDa mycobacterlal

“kmg countrles T he NCM strrp contammg the .

atatrme The

. ,Results and d1scuss1on The CSF samples -

: (I‘) Detectmn of Mycobacterlumi tubezcu- o
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k __Ios1s antlgen 5 in CSF speclmens by7~ -

- ‘In an attempt to establlsh a spec1flc d1— -
agnos1s of TBM, we standardlzed an 1nh1b1~‘
tion ELISA to quantltate mrculatmg Mt

berculosis antigen 5 in the cerebrospmal ﬂUId -
specimens of 40 patients with TBM and in
~equa1 numbers of
1 g k'up, spemflc antlbody was not‘, due f

s f;‘patlents w1th,menmg1tls~ . ‘
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‘ dlthl’l of k 200m1 of Para mtrophenyl phos—

- f phate The reactlon was stopped after 30

- mtrophenyl phosphate The assay was re-

- (Zm‘ /Well in carbonate blcarbonate b ffer“f .

‘45 5 ng/ ml) The antrgen 5kconcentrat10ns‘ ~
_inthe other 9 culture negatlve patrentsk Wlth -

. pe ted at 31x dlfferent concent trons of the -

also correlated the antlgen 5 concentratlons‘ k

in CSF spec1mens and neurologlcal recov—ﬁf_ .
ery durmg anti- tuberculoms chemotherapy k
in 8 patler\ts The antrgen concentration

showed a gradual decrease durmg weeks

- 2 4;of;therapy in b5 outof 8 patients follow-
. conjugate alkalme phosphatase and para

ing the chemotherapy and also showed

posm ;e‘ ‘correlatlon w1th neurolog1ca1 re~~
rcovery o r

‘ hght




- -sodium dodecyl sulfat; polyacrylamlde gel‘

o ts dlagnosuc potentlal this newer approach_‘ -
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; kuvated CSF spemmens;from tuberculous and lspeci‘friens (b) a dot—lmmunobmdlng assay -
- :non-tuberculous patients were subjected to ‘for'“he demonstratlonfof spec1ﬁc,kmycobac~ -

electrophoresis (SDS-PAGE) and they were 1mmunoasSays re si
fsubsequently transferred onto a n1trocellu— to laborator s
_ lose membrane (NCM), Using rabbit IgG to
M tuberculosis a heat stable 82- kDa myco-
_ bacterial antigen was demonstrated in the
-;,CSF samples of patlents by thlS mmunoblot

. al n the CSF sarrklpleskof' non‘ tuberch )’
- }lous subjects Due to heat inactivation of CSF
spec1mens, therei Is mmlmal rlsk of handlmg .

( ‘f‘greater mgmﬁcanee, because of L uentswho gave thelr valuable elimcal specx—f’, -
~ hlgh 1nc1dence and prevalence of tubercu— me s_for thls study We are mdebted to De—
losis in patients with HIV 1nfect1on Besides ‘

_is simple and can be readily apphed in any
_routine clinical laboratory and it is particu-
larl su1ted to the laboratorles n,develop?
in countries, . -

. ConcIuszons We have developed two |
_newer immunoassays for the early diagno- 1!
ﬁ f‘ 31s of TBM d1rect 1mmunocytochem1cal ;
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