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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

~ Diagnosis of tuberculous meningitis 9

~ 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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~ INTRO DUCTION

o genlc species of the genus Leptosp1ra Lep-
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k:Publlc Health Si gnlflcance of 1
Leptosp1r031s - A Neglected Dlsease
. 1n Indla

SC SehgalandAP Sugunan ff; .

WHO Collaboratmg Centre for D1agnos1s Research Reference and Tramlng
* m Leptosplroms Reglonal Med1cal Research Centre (ICMR) Port Bla1r -

SUMMARY

. ‘,~1Leptosp1r031s is the most wtdespread zoonosrs in the World The ex1stence of lep-
tospirosis in India was proved in 1929 through studies conducted in Andaman Is-
_ lands, Since 1988 outbreaks of febrile illness with haemorrhagic tendencres locally ‘
. known as Andaman Haemorrhagrc Fever have been occurring in the ‘1slands,ln L
1993 the case of the disease was established as leptosplre Leptosplrotls is also .
mon in many states of the country, particularly those in the east and west coast. A -
study conducted by an ICMR Task Force showed that leptospirosis exists in most
parts of the country. Epldemlologlcally there are four distinct form of 1eptosp1ros:s
viz. rural urban, recreational and disaster-related. The transmission cyclekof 1ep
tospirosis involves carr r animals, environment and human bemgs Con
- achieved kbycinterfven easures targe 1l points transmis e, o
However, measures tar ing human beings are the only feasible nes in the. present[ .
~situation. The public health significance of leptospuotls has bee overlo‘
- several decades and the dlseasekhas emerged as an xmportant 1ealth pr

_ multi-sectoral approach isn : ry to combat thlS envxronmentally acdulred mfec{ \
txon ‘ ; ; ; o

o kmzed chmcal form 1s that p esentmg |
 with severe pulmonary haemorrhage
; Leptosp1rosrs is the most w1despread o L
~ zoonosis in the world (1). It is caused by g 3t 4)R Othertcomghclatlons tnclude, -
c‘splrocheate‘s belongmg to various patho—:’ . oaie esp oty A

s affects human bexngs and manyj

:Ure (7) ‘ ‘r ‘
. cother pecies of vertebrates Itc  Eighty-

the Annualmeetlng of NAMS at Mumbax zoos ‘







and AHF e durmg k1988 ‘9




. and Nicobar Islands
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‘ :‘The seasonal varlatlon (Flg 2) assocxatlon

o w1th ramfall (Flg 3), occupatlon of patlents
“and affected

‘ ‘51m11ar1t1es between AHF and earlier out- ‘
. ;breaks we con51dm ed it worthwhile to in-
- vestlgate AHEF for it being a different clini-

cal syndrome of leptospirosis. The samples ‘
collected from: patients during the Dlghpur‘

outbreak in 1993 were tested for anti- -lep-
 tospiral antibodies by Mlcroscoplc Agglu-

“ tination- Test and the results showed that
- 66.7% of the patients had strong serological

~ evidence of ¢ current leptosplral infection (2).
fSubsequently bacterlologlcal confirmatlon* .

was also obtained in 1995.

_ which 386

‘; ~conducted -among the trlbes of Andaman L

and N1cobar Islands also. All the trlbes had

; seroprevalence rates lower than the settler

_ population except Shompens hvmg in the
_jungles of Great Nlcobar who had a
, seroprevalence

535% 1)
Seroprevalence studles were conducted

~ among the animal populatlon of the islands. :

also. About 30% - 45% of domest1c ammal ‘

~ 'populatlon was found to have anti- 1eptosp1—~

ral antibodies (12). A follow 1 up study was
conducted in Dlghpur North Andaman, in
persons were

113

during the follow-up period (Table 1). A

. Epldemlologlcal studles in Andaman‘:

o AHF contmues to. occt 1 Andam
‘Islandb commonly as post»monsoon out-
~ breaks and occasmnally as sporadic cases
(4) A su‘ ‘ ‘ielllance system based at a rural .

study on risk factors of leptosp1r031s identi-

arious factors such as agricul ural
ork, forest work, harvestmg, crossing wa-

- ter bodies on the way etc. as significant risk

factors assoc1ated w1th seroposmwty to lep- :

~~~"tosp1res (10)

Table 1 Results Of ser ologlcal follow up of 386 nersons durmg peak transmlssmn

Serolog‘ “ “alﬁ result

:.40 70 cases
. '~(ViJ'?Y@Ch?‘,

No (n= 386)

- ;Natlonal scenarlo

T-(%x =

followed 1 up sero-
logically uring a three month period in the ;
_post-monsoon period when the transmis-
_sion peaks. Out of the 386 | persons
‘ (29 3%) had evidence of leptosp1ral infection

In e“kdemlc"‘ states hke ;Tamllnadu lep-f; -




‘perlod 976 patlents among pmeapple ~

- worker were identified with a case fatallty
ratio of 5.2% (16) Durm
1998, leptosp1
_patients in Kolar
- were recovered fr
M, personal com
outbreaks occur every yea‘r in Surat and

~ Valsad dlstrlct nGUJarat in vario S placesk, -

k ,mTamc )
~the co

parts of the country were in “ystlgac

1999, after the. super cyclone an outbreak of |
. febrile illness with haemorrhagxc tendencies

occurred at several villages in Oriss
wi e‘subme ed in ﬂood waters for sev

A ycoutbreak of lep _splrosas vith an
ctackrate of about 14%o ‘ d i

. ness occurred in Mumba1 and Thanef~ k
k followmgheavyramfall and floods. We k
;mvestxgated these outbreaks and estab- -
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‘ ‘:mclusxon showed a peak in July» August Austrahs (Table 2. Serogroups Autumnahs o
~ months (Flg 5), which is the peak monsoon * Australis, Ballum and Grlppotyphosawere o
:‘season in most parts of the country The present in all the egions. All the 11

. Autumnahs .

- Jcterohaemorrhaglae

_[Camcola




~ and fatal forms w1th multlple organ failure.

- . mﬁc symptoms/ 31gns such as fever head—i‘j‘; .o

- ‘:i‘Hypotensxon -

o eLep‘kt()s;:)‘ir‘()sisf%iﬁfIndié' 29

. V‘Chmcal pre ‘ nt '1on
ity of illness in lepto
can vary frorn mild flu like illness to sever

‘ftypes of severe 1eptosp1r031s hepato re-

;swnally seeri. Other comphcatlons ‘suchfas .

The mild form is characterlzed by non- spe—', -
- myocarditis, meningitis etc. are less com-

- Mlld cases ‘
(N-70)

. . 1000‘_ j

‘."‘,‘f'Headache - 79 e

fBody aches . e ‘;
. 39;2“:, -

leterus 5‘.6:_,7)‘ .

. ‘f‘i‘ Rxgdfs

k A Abdommal‘ pam

‘Ohgurxa

- 7Conjunct1va suffusmn -

. o Haemoptysxs

. ‘;fLung crackles k

. Subcorgunctlval haemorrhage
. fNeck stlffness

. Altered sensorxum

;Bioc nica
mes ll’ldl atl '

. :;,fmon (Table 3) There are two maJor chmcal o
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ties among mild and severe cases

Table 4. Biochemical abnormali

47 258 IU
*52 290 v

- Abnormal RFT j - i ; 14‘-’/;
‘ quod Urea :‘ ... 53] ‘301 6 mg/dL ‘

|  14 zsmg/dL? .
= 4%

‘ Transmission"’éycle‘ . mammal can be carrier and excretor of 1ep—~ '
- o _ tospires (20). Although leptosplres are sus-
o Leptosp1r031s transmlsswn mvolves _ ceptible to environmental factors, such as
. carrier animals, human beings and environ- drying, acidic or hlghly alkahne pI—I low hu-
_mental vehicles of transmlssmh Fig. 6). The midity, salinity and presence of detergents ,
fnatural habltat of leptosplres is the renal tu-  and other bacter1c1da1 chemicals, under
bules of their animal host. Almost eVQ!‘Y favourable circumstances they can survive
known ;‘SP‘ﬁCVI‘?S“i ,Of: rodent, mar, supial and  for long periods in water and wet soil. Lep-




_ Leptospirosis inflndi‘afk

tosplresr far more common and hence epi-

demxologlcally more important. Therefore
leptospirosis can be viewed
- mentally acqulred mfectlon

Various occupatlonal groups areat hxgh

risk of leptsp1ra1 infection either because- o

their occupatlon requires close contact with
‘ammals or because they are occupatlonallyo
. exposed to p0531b1y contaminated soil and
~ surface water. These o‘ccupatlonal roups
~ mclude agr1cu1aural ‘workers. mvolved in:
‘wet as well as dry farming, sewage work

ers, forest workers, butchers, veterinarians,
_miners, fresh water fishermen, sports per-

k sons mvolved in water sports etc. However

k in many troplcal countries with wet, warm €
~ and humid climate where water—loggmg is
__common, whole communitles could be atfy o
~ risk, The risk i increases substantlally when
- ﬂoodmg occurs as a result of natural disas-
ters, thus makmg 1eptosp1r051s a hazard
during the aftermath of natural dlsasters“"‘f

‘ “c:‘f‘such as cyclones and ﬂoods

as an envxron—} -

- cana s

The urban form isa -
onmental hygiene in. o
_ple get exposed to‘

"_‘an'i'rvnals Durmg ralny season the sewage o
over ﬂow onto roads posmg I‘lSk to ‘

- kn' epxdemlologlcal form 1s also seen in
' i city, where durmg monsoons ev-
ear the 1nc1dence of 1eptosp1r031s in-

creases sharply o -

~part1c1pate 1n water—k elated.

o kkthltleS such as. canoem




' in Indla (18 ~19) and other troplcaly;countrles_~

‘ not practicable m‘e‘

" ;natlon‘and chemoprophylax1s Commumty;e

Q‘of leptosplres‘ls a ‘allablk_ ~It is unhkely that :
suchava o
seeable future, Chemoprophylax1s, though;‘_;, -
demlc situations, could o

ine will be developed inthe fore-




troprcal developmg countrles A major_

_ chunk of our population llves under per-
'petual threat of this infection, About 60% of

the 744 mllhon strongawork force of thef“
- :Lountry is engaged in agriculture ank asig-
 nificant sectior of this workforce is engaged' k

in cultlvatlo ¢ kof water-intensive crops such
_as rice. The farming techmques are by and

large conventlonal leading to unprotected; -

~ exposure of th agrlcultural workers to pos-
sibly contamit

ers are at no less risk. Environmental san1—‘
tation of the cities and towns is. poor. Drain-

 ages are often blocked resultmg in ﬂoodmg o

of the roads even during a light rain, Over-

flowmg sewers contammate the ﬂood wa-
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f ters and the P ,ople expo‘ldtothls become; ~

. ;ease causatlon is multi- factorral and hence o
_intervention. strategres should target mul
tiple factors, which can be achieved only by
_an inter-sectoral collaboration 1nvolv1ng: .

‘ ‘health agrrcultural animal husbandry and
~ env1ronmental sectors, The need of the hour

isa networklng of mu1t1ple sectors and or—_ .
ganizations for a Jomt effort to control this
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SUMMARY :

- 'Alteratlon in the amount of sleep wrth changes in amblent temperature braln
_ temperature or any part of perlpheral and core body temperature, suggests a closee
~~“~f~frelatlonsh1p between these two regulatlons A strong reason for thls behef is the

. in the regulatlon of sleep and body temperature T hermosensmve neurones of he:
mPOA have been 1mp11cated not only in the regulatlon of body temperature but

,regulatlon of energy balance of the body, in response to alteratlon‘_ n the
- venv1ronmental and body temperature on the one hand and. sleep wakefulness
. jon the other ‘ L , -

I‘TROD ;,TION “ . :‘f ~‘~‘Another stron“‘ ‘reason forth behef that theg -
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- fhave been lmphcated in the regulat on ot*

sleep (1 hese
proposed‘ to support the hypothe31s that
sleep is modulated by thermosensmve

- element< of the bra1n (2, 4, 13). It was also
. ~suggested that the thermorece ptors in the
~ POA mlght provrde an input to the sleep-
 regulating mechamsms situated in this area

 (14). Most of the recent find ings on this

~ subject have come from the studies on rats.
“ ‘[Rat isa good ammal for the study of the
‘ ‘ , ‘ betweenf -
rmoregulatory and sleep regulatory; .
~ mechanisms, as it shows several episodes
. of sleep and wakefulniess within 24-hour
~ period. They show polycyclic changes in -
_ body temperature with the alteration in -
vigilance state. In these ammals the normal

~ body temperature that varies with the time

 of the mPOA in the interrelationshi
‘ _between thermoregulatory and slee

the degree of act1v1ty of the temperature
bservations have been '

receptors in. the anterior _hypothalamic-

_ preoptic area, However, the temperature
~ signals from the peripheral areas of the

- body, especially from the skin and certain

~ deep body tissues (the spinal cord and the

abdominal v1scera) also alter the “set-
pomt of the hypothalamlc temperature ~

~ control centre, The * set-point” increasesas
_ the skin temperature decreases, and when
 theskin temperature is h1gh the “set-point”
decreases. The posterlor hypothalamus .
- which can be described : as the. sympathetm‘ ‘
_centre, controls the vasoconstrlctron of the
o skm blood ve ssels.

”

Apart from the subconscmus

“ e‘kmechamsms for body temperature control,
_ the body has yet another temperature«

L controllmg mechamsm that is even more
_ of the day, which is under the control of a

_ circadian mechamsm and the alteratron n
~ body temperature change with episodes of
 sleep, can be observed separately. The role
p
p

potent This is the behavioural control of

temperature Whenever the internal body k‘

temperature becomes too high, srgnals from

the bram temperature controllmg areas give.

. the person a psychic sensation of being
~ overheated. Conversely ‘whenever the

body becomes too cold, srgnals from the

~ skin,and probably also from the deep body
' »receptors, elicit the feelmg of cold“
 discomfort. Therefore, the person makes

approprrate env1ronmental adjustments to .




ffi‘but:l”

. Rele\ef the ‘PreoptiefA:rea;ini Steep Regulation :

o functlon of the POA The electrolytlc lesmns} -

_of the POA whlch destroyed the cells and
‘ flbres of passage ‘produced hyperthe ‘mia
d : Gy

(o incre

- kIt was suggested that the hyperthermla
”“resulted from 1mpa1red heat defence'j

: lesxon as the rectal temperature showedf‘“ L

greater reductron m the lesmned ammals*

- ablhtles Thxs 1e31on effect could be elther eny

due to the destructlon of the POA neurones,
_nerve fibres of passage ‘and the afferent;
~ termmals Use of neurotoxins like N-methyl
D-aspartic acid (NMDA), which could
selectlvely destroy the neurones, leavmg -
__most of the nerve fibres and the afferent
terminals | mtact prov1ded avery useful tool

for further investigations in this fleld After:‘ -

selectlve destruction of the mPOA neurones; ‘
- j(usmg local 1nJect10n of NMDA) there was .
~ increasein body temperature This i increase
was more marked uring the initial one or
two weeks. This was followed by a phase .
;durmg which the body temperature was.
reset atalevel that was,hlgher thant “

lern k 1ty, ora change in
t rthe settemp',ature forthermoregulatlon_, .
. Thxs yperthermia produced by the |
‘ of the mPOA was w1thout 1mpa1redjf;; '
*;de nee" ablhtles ‘ o

howed that t

o . The mPOA lesion dld‘notq‘ _epi
‘ ;*;'produceanychange in theresponse pattern
. of rectal temper ture on heat exp‘
- yi‘f(Flg

Stecp changes

There was a reductlon in the tlme spent .

in all the stages of sleep,;and an mcrease in.

thelr durat1on of SWS eplsode
decrease was fo‘ .

37 -
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- fBOdy temperature variatlon w1th sleep~‘ .

o ‘posslbxhty that the ‘mPOA therm egula-~;

_ tory system may oppose rather thandefend
the ult ‘dlan and c1rcad1an alte ations of
‘body temperature in normal rats (3). This >

in wakefulness

‘postlesmn perlod

damaged ratse would have produced‘ 'hef .

could also suggest the possibility

e larger deviation in the bod; temperaturef\f -

may also contrlbute tow ards the“f

: Temporal sequence of changes 1n body-, .

temperatur >

and sleep durmg: the:

Hyperthermla duri g the flI’St week‘ o
' after the mPOA lesion was severe. This was
followed by a constant 1
_ during the subsequent weeks (8 ‘
_ other hand, there was reductlon 1n sleep -
after mPOA lesmn ’kand there was no

1d hyperthermlaf ‘
9).Onthe




‘ ;usually produced alteratxons in both 'ﬂc ep
and body temperature more easily fromthe .~

- mPOA than the IPOA. Direction of changes

in these two parameters mdxcate the

S Carbachol (acetylcholme agomst) and» o
:};noradren‘ahne (NE) administration at
~ themPOA produced hypothermla and

' :arousal (19, 20 21 22, 23 24). This may ‘




ne
af

. agonlst ; (clomdme)

‘: ,the_rtemperature regulatory:neurones

‘on alpha 1 receptors mduces sleep in
27). Yohlmbme failed
o to exert facilitated release of NE from ‘
__those nerve termlnals that synapsed on L
_ the temperature regulatory neurones, -
__since they are normally inactive.
~ Hence; there was no chiange in the body
- temperature on apphcatlon £ thls (
o 'adrenerglc receptors apart from beta—w L
' ‘and many other receptors ~

~normal animal

pre synaptlc termmals o

(

Before 1trsconcluded thatthere aretwo,~ o
different sets of neurones controllmg o
 these two functions, the possibility of
_oneofthese changes affectmg the other
~_has to be consuiered It is also well
- kknown that sleep (i.e. SWS) -
assoc1ated with afall, and arousal w1th‘ .
. {:a rise, in body temperature a2
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,:‘:‘mlcromjectlon of an o agoms‘t‘, o
f“iﬁkmethoxamme‘ (0 andemols) into
 the mPOA wer studied in rats.
-~_i,‘Methoxamme mjectm _produced

~_ hypothermia, but there was | o major
~ change in sleep- -wakefu ess during
. the3hrsafterthe drugmjection except
~.';‘forashortperlod (15 min) of sleep after
120 min of injection. Commdlng with
~ themaximum fall ir ‘body temperaturel

’ *‘(at30 min after the injectio '
__a short period. of wakefulness when,- '

- higher doses. There was no change in .
sleep latency after the drugkm ctlon o

! ,k“"reduc‘tlon in sleep and fall 1r1 body
o ‘temperature There was no reductlon‘ .

. "‘temperat‘u“re was prevented (35) It was‘” o
“suggested that the reductlons in sleep L

; “*“’;k‘fkifantagomSts) produced chahge only m
~ ‘body temperature and not mS W. Thxs -

 methoxamine was administered at




ey

sd ‘k',nylmals There "

a_renerglc receptors were not  Hacty
‘ I POA m these rats (as the .
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nge as httle as pOSSlble‘
_ changes ir
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s J
- : could cool thei‘b ';’
‘dlffer me: ‘

o ‘ :reduce cerebral metabohsm In othe .~ ,
. eSWS acts as a protectlon of the bram agamst o

: . were ma1 tamed at 30°C though there was
' increase in the brain temperature with a
L shlft from’fdeep SWS to REM sleep at 18°Ck



_ were not modxﬁed The decrease in cerebral

blood flow, which was also always

, assoc1ated w1th increase in bramkf :
L temperature Was suppressed after the‘

_ posterior hypothalamrc lesion. So, it was
hypothesised that the decrease in brain
~blood flow depends upon an active
tvasoconstrictlon process orlgmatmg in the '

‘posterlor hypothalamus (53)

 common carotld artery blood flow is

- rspontaneousl' decreased (54)
f Sxmultaneouslv there is an increase in the
~ amount of vertebral artery blood flowing
into the brain. (through the c1rcle of W1111s) :
In other words, an increase in brain
temperature durmg REM sleep is
jcharacterlsed by a sh1ft from the carotld' ~

fartery to the vertebral artery and probably

also to other arterial sources (55) The

mcrease in vertebral artery blood flow
kappears prlmarlly as an autoregulatory 3.
response to the drop in carotld,a eryblood o
in response to bram ‘

. ﬂow durlng REM sleep,

. ‘fThls paradox1cal perlpheral vasomotlon -
 dur ng REM sleep supports the previous f
st ggestlons on severe thermoregulatory
: . 1mpa1rment durmg REM; sleep in ;rats andfﬂ

r ease in brain temperature w1th~_
o ,REM sleep was attrlbuted to an increase in
~ local metabolicrate, and changes in cerebral
“blood flow (53). During REM sleep, ‘

 Role of the Preoptic Area in Sleep Regulation 45

coohng durmg thlS stage of sleep (57 58)
But the increase in hypothalamlcf'f
temperature durmg th1s stage of sleep
~oceurs mdependently of a transf ~10f‘heat r;
‘from 1nterscapular brown fat ( .

k reaches its lowest physwloglcal level,led; ‘
tothe suggestlon that REM sleep representsf ‘

There are some bas
REM sleep m ammals ‘

~‘ ‘k casily WOkenUP fmm REM” eep‘than from .
‘ _SWS There was an inc ‘ .




. i‘PEM sleep are obtame

‘S-eems tO be more sensmve tO

= ageneral hnear decrease

of REM sleep from‘ 23°C3to

- suspended The a, ount of SWS is. also
. decreased by low amblent temperature (5 .

. T he ‘chariges m S""W were st'Udled in

e rats when they were. exposed to different

ambient temperatures of 18‘?C 24°C and
30°C (5) There was an increase in REM|
sleep and SWS and a decrease in

fulness higher amblent_‘ -

. stemperatures The mcrease in sleep was

prlmarlly due an mcrease m the duratlon? L
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r ::the body tempe ture (67) An 1ncrease 1n:"{“
~_arousal in cold is necessary for the

Vproductlon of more heat by increasing.

- motor act1v1ty REM sleep, in which the
_regulation of body temperature is said to
be suspended, is incompatible with low
ambient temperature, during which

‘approprlate thermoregulatory responses

are needed to protect the animals from
fhypothermxa (68). In other words, the

functional state of wakefulness enables the
orgamsm to optlmlse thermoregulatlon

The changes in S W were also studled[

 during their exposure to different amb1ent’ r
"temperatures after the destructxon of the
- mPOA neurones by NMDA, The mPOA

_ neuronal destruction produced a decrease

Sin sleep at all the three dlfferent amb1ent e
~ temperatures. There was a decrease in =

_be restored by exposure to a warm
_environment. The findings 1nd1cate that the _
- mPOA is essentral for sleep maintenance‘
and 1mprov1ng the quahty of sleep w1th
_“hlgher amblent temperature -

(6%
REM sleep was
: lesmn the Wa d

sleep, particularly the deeper stagesof sleep  mPOA.,

k ‘(deep SWS and REM sleep) after the mPOA
 lesion ®, 69) But, there wasalmear 1ncrease,
~ insleep with higher temperatures (5). The
. sleep nduced by hlgher temperaturesinthe
 lesic rats was qualitatively different
- from that in the normal animals. In normal ‘~
fammals, there“’was an 1ncrease m long, o

. “fthe 'mPOA lesmn and thlS ab111ty could not i
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increase in bram temperature and body r
temperature can evoke an increase in SWS

 in ammals and in human subjects (13, 46,
7213 . ).
- d1athermrc warming of the POA in cats and

k structures of the basal forebram (75) It was}

A 1sed that the SWS in mammals and

- “hypyothesxse‘d to 'be‘ determmed byf
__responses of preoptlc -anterior hypofha ‘

o lamic. thermosensruve neurones and to be
‘ ~regulated -k fboth c1rcad1an ‘and

Even radlo frequency |

-opossum. could induce sleep Coolmg the

~ temperature could be mterpreted asa
thermoregulatlon (or; .

:exposure as homeostatlc regulatory

mechamsms may reset the various

‘components of sleep, durmg the period of
_ thermoregulatory acclimatisation. It was
hypothesised that
_homeostatlc processes regulate the
_ activities of the thermosensitive neurones
_that control the amount of SWS (13).

Continuous recordmg of S-W for. 24hrs,
during chronic exposure to cold, along w1th~

brain temperature, showed that there was

a decrease in sleep, especially paradox1cal

- ~sleep (PS) during the initial days of

. exposure to a mild env1ronment of 18°C.
Though the sleep parameters came back to.
the control level by two to three weeks of

exposure the brain temperature remamed‘ k

‘high, even on continued ‘exposure (o cold

for four weeks. It is proposed that the
clevated brain temperature also played a

role. in homeostatrc restoratlon of sleep,;
‘ especrally S2 and PS. It was durmg 82 and

PS that the brain temperature was
‘ rrmamtamed ata hlgher level, compared to

pre exposure values This mcreased brain

resetting ol"f,

C1rcad1an and




SWS, than in

~ temperature Durmg the acchmatlsatlon tok

low ambient temperature, several factors

; d reset
_ the various components of sleep and bram ‘

o temperature It was observed that there was

~ might have come into operation

restoration in c1rcad1ar1 varlatlons in S W
and bram temperature by the fourth week

- of cold exposure. It was suggested that the
o functlonal state of wakefulne%s enable the
_ organismto opt1mlse thermoregulatlon (44,

68, 80). ‘Though it could be true to.some
_extent during acute cold
. thermoregulatlon

The modulatlon of the ihermo—f - sig

:regulatory responses by the v1g11ance state

could be observed even at the level of k

. neuronal activity. It has been demonstratcd

 that there are neurones in the mPOA to

5temperature

neurones . the preoptlc anterior

stress ;k
ay be ‘read]usted to‘

82 83) The number of‘  effe

Wi efulness ;Warm sensmve

';iRole of:the“Pr‘ke‘opt:igAréalinfS‘l‘éép' Régulétion 49

neurones thh mcreased dlscharge in SWS ;
_exhibited increased thermosensmvuy
‘ durmg SWS than

‘;m ’ wakefulness Cold-
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I regulatlon

netic and ontogenetlc assoc1at10ns between‘ -

- sleep and endothermy are consistent w1th
the hypothesis that sleep evolved in con-

junction with endothermy to offset the high

. energetlc cost of endothermy (88). Accord-

__ing to them the electrophyswlogrcal and

o thermoregulatory continuum of SWS, cir-
_ cadian torpor and hibernation substantlates .

ap mordlal’hnk betw 'een sleep and ¢ energy

. fconservatxon When energy stores declme ‘

: homeotherms (42, 87). But, hiber-

- F o¢ 1ntake, energy conservatlon and '

ehav1our for energy conser-

gularly 1nterrupted by short pe-
~ after the lesion, the animal did not cognise k
low energy reserves and 50 it d1d not bother L

. (92) There are reports in the llterature that: ‘
o llndlcate that REM sleep depr1vat1on or total
_ sleep deprlvatlon increases the food mtake ‘
(93, 94, 95). But the decrease in SWS and

'REM sleep,
lesion, did not produce any mcrease infood
i1ntake and water intake (8).

resultmg from the mPOA

Food
depnvauon in birds and squrrrels resultedf
in a lowering of the thermoregulatory set

~ point dur1ng sleep along w1th 1ncreased

SWs (88). . k
“ Though there was no 81gn1f1cant‘ ,

‘fper51stent change in food intake, there was
a reduct1on in the body Werght of the rats

after the mPOA lesion with NMDA and

‘ electrolytxc lesion of the POA @®. 64) Higher

locomotor activrty and increased body
temperature after the mPOA lesion,

_ produced increased energy expendlture §
- This might have resulted in a decrease in

the body weight because there was no

‘concomltant compensatory add1t1on in
‘energy mtake (food intake), in spite of the
increase in locomotor actlvrty, rectal

temperature and awake perrod Therefore,

k -tunmg of food 1nta
- ‘}kalteratlon in body
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o ; vectors 1nstab111ty of naked DNA cytotox1c1ty and low -
- _transfectlon of cationic hpxds cationic polymers and other synthetic vectors are
- fsevere hmltatlons in gene therapy now a- days An 1deal non Vlral vector 1n addl- -

. ““lzath’n of ;th ﬁeld suggests that calclum phosphate nanopartncles is not a me" ;
o ‘~synthetic vector and can be de51 nated as second generatxon non v ector
o rfor gene therapy . o L o

INTRODUCTION .
. ‘ene therapy: ‘an“‘alternatlvesthera—{ “
‘ _~peut1c procedu e i ‘
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than 14 years since then about 600 gene
k therapy protocols have been approved and{

‘nearly 5000 human beings have been ¢

- ;-Jected to carry. genetlcally engmeered cells

‘ mto thelr body (3) The outcome from these

. potentlal to make revo ution in medlcme for
o treatmg broad array of human diseases and o
the procedure appears to have very lowrisk
of adverse side reactxon unhke drug ,

‘mlly expecte; Efﬁcrent expressmn of gene
to get thera“ eutlc product is stlll a major;

o nucleases naked DNA results m qu1te low};
i k‘levels of transduced gene expressmn @.In
 the begmmng of gene delivery research in

early elghtles (), scxentlsts thought of ex-

- ‘;‘1ty, cytotoxm1ty,~
. c1f1c cell types,

_ efficie

, ‘tual chmcal fa1lures of v1ral vectors have ledf‘ ‘
toa shift in focus o synthetlc non- vrral
»:?‘gene delivery systems Synthet1c vectors,

_ although currently orders of magnitude less ‘~ k
han biological vectors, areincreas-
1ngly emg“"onsulered as p0851ble alterna- o
- tives to wviral vectOrs Unfortunately the low

in vivo efﬁcrency often, precludes their use

for ¢ gene therapeut1c purposes; yet, their
fayourable mertness Jjustifies further ex-
L f,ploratron of no V1ra1'a1ternat1ves (7) Non-
 viral synthetlc
‘ llpldS are attractive owing to flexibility in
: _ design ability to be chemically or biochemi-
. ~cally functlonallzed'and tunable toxicity

rriers such as polymers or

‘ ressions
ynthetic carrlers are stlll very

‘k meffxmént COmpared to vxral vectors. Non- k
Viral vectors are synthetic vehlcles for the

introduction of foreign DNA sequences into

o target cells. Various methods for non-viral

~gene therapy have been proposed Some ap-
‘kproaches are aim djat develop ganartifi-
cial virus that attempt to mimic the process

~ of viral infusion using synthetlc materials.
“Other approaches apply the theory and

_ methods of advanced partlculate drugde-

o ;hvery to dehver DNA to selected ksomat1c -




~ In vitro transfection of
~ plasmid DNA is a cru
 wards the success of DN
~ cal. Because of the unsu

~ ;fex1st1ng non-viral vectors or prov1dmg sat—

o densed 1nto compact partrcles, non -viral  transiection efficienci
_ vectors permitt the incorporation of thegene  son i
regulatory regions that may afford better
"rcontrol ofgene expressmn DNA molecules' '

L1p1d based carrlers (11) polycat1on1cf
~~ llpldS (12), polylysine (13), _polyornithine
~ (14), histones and other chromosomal pro-
. teins (15), hydrogel polymers (16), all of
~ which can ionically condense DNA and

~ bind to the cell surface, are found to be ideal
_candidates for these vector types. Butin the
‘useof dlfferent types of cationic hposomes '
Tcat1omc polymers and dendrimers asnon-
i}of genes it has
~ been observed that in addition to cytotox-
ead to satisfac-
ion in the cells ‘
ured cells with
dication to-

"v1ra1 vectors for delive

‘.1c1ty, these carriers do n
_tory amount of gene exp

S pharmaceutx-t

. - isfactory and efficient transfectlon these -
_ studies also, albeit for d1ffer,nt reasons o

ogy at the level of chmcal practlce
- We have recently develoj d,som

orgamc phosphate nanopart1c1es l1ke cal- o

. ‘cell ‘monolayer this 1nsolubl

ssfulness of the

- New Ch'allenges in (}enefDeliyeryfih[vtvo 59

| 1agne81um ‘~ hosphate- kl: "

- early methods of gene transfer in cellsrn o

culture involved co- prec1p1tat1ng DNA w1th‘ ‘k
calcium phosphate (20) v

: ‘releasmg the DNA mto the cytosol whr .
~ under suitable circumstances, can beincor-

~ porated into the host cell genome, The proo
‘cess by whrch thls transfer of DNA oceurs o

‘Th1s method is fou d o be s1mple effec— .

tive and has been w1dely used. However

_ the main drawback of the method of using

k prec1p1tated calcium phosphate istheex-
tremely low transfection e ~f1c1ency (10- 15%) ‘

as compared to that of v1ral vectors and the

ing it to in vivo studies |

the method also suffers =

1culty of app
). Moreaver
om var1at1ons in calc
ttlcle sizes,. which

phosphate DNA
ses variation

rge number of factors, such as the cell ~‘

type used, the morphology of the prec1p1-: -
: tate‘ pH of the‘buffers and the?tlmeof cop.
. tween precipitate and cells. Summing

could not bring the gene therapy technol- up the results OfVaFIOUS studres itis clearly

like o ;1erpar icu atecarrlers 1s the large -

ong experlments The transfect1on efﬁ-“f: o
cy has been found to be dependenton







k '"‘New‘Cl‘ylallghgés‘in‘:Gg _ Je 6l .




62 SavitaBishtetal

B96 ltou

mlima nrowin

 been totally eliminated when these ar

~ were treated with pDNA loaded calcium
. phosphate nanopartlcles (result not shown) ,

o lxshed the effective therapéutlc use of cal- .
~f01um phosphate:nanopartlcles as non-v1ra1‘ L

: 1nduce spec1f1c types of T helpe es onses

k §k7?ho§§$k _
. mes h‘(uits: -

_____ | w@m .

: sp]f‘(n‘ . ‘mm’(l(

i‘l“addxtlon to an,_ o‘dles b‘ aust of the in- .
creasing recognition of the ole and need

for CTL in such vaccines. Efforts are also
bemg made to. develop vaccmes that can
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lgGZaantibetagai{Umﬁmi X103) .

) : mmunoé obulm (IgGZa) assay~» Flgure 5(b).: Lympho;me prohf e
in serum of mice injected mtraperntoneallyk ~ Splenacytes of mice m vitro
_with 0.9 Ug | of pDNA entrapped in calcxumi ~
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v“ly‘sds‘dfﬁé‘sf»,u‘s;u“eilly ‘,bririg j‘a’bOu,t ‘th‘e ‘

- degradation of entrapped DNA inside the

‘*~carr1ers So endosomal escape 15 one of the :

. NuCLEus

. dergo contmuous ac1d1ﬁcatlon from the 1m— .

tial cell-surface pH (~7) to an acidic pH of

‘ k.about 5.0.As a result, the dlssolutlon of cal-
~ clum phosphate nanopartlcles in such an

'~‘ac1d1 ;endosomal‘c mpartment;takes place ~‘
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. fthrough NPC w
o f‘shown“ (36) that a

 3t020foldand
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- cies of less than 10 kDa, (11 actxve transport

source and (111) Ca? regu ated transport

. which involves intermediate sized mol-

ecules (10 70 kDa range) and does not re-

- ﬁ:the plug on’ and plug off of the NPC are

~ DNA-Ca*

a polymer, ¢

teins as calcrum

creases the i m vitro
pDNA-cationic |

fes an efflcxent endoso r

endosomal compartment the ca1c1umphos-
 phate nanoparticles are dissolved in the en-
r ~ dosome and destabilize it through osmotic
'eral exp er1menta1 ev1dences suggest that ‘

fined. ‘An 1dea1 non-v1ra1 vector m‘ust mani- k
lescape renders

, easy‘passage ofe

Because of the d:ssol

disbalance and finally deliver the genetic

- material out in the cytosol. The electrostatic

interaction of Ca ?* with negatively charged

- DNA makes the DNA stable against nu-

clease attack so that DNA can slowly enter

the nucleus without any degradation. The
~ ‘eff1c1er1t nuclear uptake of DNA from the

‘ cytosol is also assisted by Ca? ion through -
_ the deactivation of InsP SO that the nuclear
~ pore complex (NPC
compact complex, under such
circumstances, can easily enter the nucleus
through NPC, DNA*dellvered throughcon-  areastt
- ‘;ventlonal non-viral vector such as liposome
not enter the nucleus
out the help of NLS pro- e
on regulated transport i
relevant here. It hasbeen
d1 ion of ca1c1um jonin-

) remain wide open

_thereby allowing DNA-Ca?* complex to

pass through 1t We dlS(‘USS here two major

5 ho e process of traf—ﬂ

r; f DNA and an attempt to replace =

,;_the viral vectors in gene therapy protocol
by calcium phosphate nanoparticles for
o kcurmg dlseases Mecharnstm study to probe
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Herbal Splendour Medlcmal Health &
. 'Modern Medlcme .

s Subramaman s, Rajarajan andSP‘Thyagarajan
‘ Dr ALM PGIBMS University of Madras, Chennai-113, S
PG & Research Department of Mlcroblology, Presudency College Chenna1 5 .

SUMMARY

, ‘_Plants have been the mam source of healmg agents from tlme 1mmemor1al and‘: -

- {contmued to be the source of drugs even today Obv1ously earher systems ofmedi-
_ cines were based on the use of plants as therapy Ayurvedha Sxddha Unani and o
 Tribaly icines are mainly based on the use of plants for curing: dlseases; T hlsf‘i .

o revxew artlcle pro;ects hlghhghts of the research :woryk on med1cm 1l '

Madras Medlcal College Dr. ALM PGIBMS & | Presidency College Many of thej,[ .
plants used as food in India_ _especially, Tamll Nadu have medicinal propertles

- kBes,ldes nutritive value the therapeutxc usefulness various foods wluch are main
. of plant. products are descrlbed in “Pathaarthaguna Vxlakkam an anc1ent com-
- :pendlum on Sxddha medlcme Modern science. prov1des ev1dence for thelr

o :protems, good cholesterol and pharmaceutlcally ‘1mportant mgredlents includmg{ .
- ~antim1crobi knd immuno- modulatory princ

o liexperimental studles followed by clmlcal trlals Gettm‘ patent for newer dr
- tradltlonal scxences is strongly supported by DST. In vitro antxmlcroblal hlghhghts
pote 'tlal plf 1ts fro' ‘ the studles conducted at Chenna1 revealed ¢

‘ Mumbal 2005 ‘




. Ayurvedha

70 S;:Sul:)‘rarrnanianfet‘al. .

INTRODUCTION

- ‘medicine, Forty elght percent of drugs in
~ pharmacy aredirectly obtained form plants.
 85% of the Chinese populat1on and 65% of

_the Indlan populatlon rely on plants for -

med1c1ne =

. T he earhest mentlon of the med1c1nal
 useof plants was in R1g Vedha which were
~ written between 4000 & 1600 BC. In the
_ Athurvana Vedha prescrlptxon on various -
re mentioned and in
Ayurvedha a upavedha deflmtlve prop-
 erties of drugs and their uses in detail are’
, Charaka Samita of

00 ‘BC) list 341 plants and f;_;the usefulness of 'the plant extracts

use of drugs

 described

‘:plant;pro‘du’ for use in health manag

ment Susruta samita descrxbed about mo e

5 mauc zones &“‘";
are consrdered as -

, -research on the in vitro and in vivo ant1 -mi-
_crobial efficacy and other pharmacologrcal

properties have been act1vely pursued
. f‘through out the world -

_Improvement ln E ; luatlon Techmques

In the days o odern sc1ence the .

- ”evaluatxon techmques have undergone;
rapid 1mprovement Sc1en tific use of chemi- -
calsasdrugs to control microbial infections

had ifs beginning in 1495 ‘when mercury

was used to treat syph1hs 4 ). Use of plant

extract as therapeuuc substanc ‘~precededf* f
_the use of chemical as drug Ayurvedha
“Slddha” Wthh date bac

Medrcmal plants, as natural 1ndustr1esf

ther as prlmary or secondary metabohtes .
- k“owe their healing power to one or more
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Smce then, greater attentxon has been‘ '

glven to the study on efficacy of plant ex-

| man nameky ]

The first chemlst to 1nvest1gate onplant k

_products in India was W.O Shangnessy
in1840 of Kolkata Mec
 associate Warder &
~_a toxin protein form the seeds of Abrus
precatorius. Later several phytochemxcals
have been studied extenswely for their pure

to understand 1ts' pharmacokm,, ics. .

ical college. Later his
er, isolated Abrin,

: actlve constltuents and these have been in-

‘ phme "form Papaver sp ‘Ephedrme‘from .

Ephedra sp Emetme from Ipecae Senna gly—e e
 cosides from Cassiasp., and Reserpme from

- tracts against microbial pathogens of hu- ‘
teria, fungi, protozoan and
Whenever an extract was found to

Rawoolfza serpen tma

Durmg the later part of this ¢ century tcol~ ;
1aborat1ve investigations among Ethnobota-

nists, Biochemists, MlCI‘OblOlOngtS and

Pharmacologists have resulted in unravel-

_ing the efficacy of substantial number of
~ compounds. This gave greater 1mpetus to

the development of Phytochemlstry and" -
] pha ‘ .

. ;S,;,Cientlflcf~1nvestigations 'ofasrnedi‘cinal;f ‘
plant is extremely essential because con-
trary to the belief, a newer and unrelated

‘activities was found in plants For instance

leaves of well known medicinal plant'
Catha: anthus roseus (Vmca rosea) had been .

| Table? 1- In Vitro Minimum bactericidal value in mg/mi of,.theSeit;z fltered aqueous extracts

S :-Baeteri‘a‘ ‘

R

 Strep pyogenes
“‘:‘Staph aureus ATCC

~ Termimala
_ chebula

_ Extracts o
Lawsonia

Ocimum Cassla  Plectranthus ;
';‘f;‘kcér‘iUm}j'aut“‘ulata ambo‘nicus’ . inermis
L L " Non Vanega o
' vareiga ted

ted
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k o used for the treatment of dlabetes in Mex1co .
‘buta detailed investigation fthe plants‘ led ‘

_to the 1solat1on of alkaloid leurosme and P

- 1534’1eukob1ast1ne Wthh have antltumor o

~ vltlngthe growth of human chonocarcmoma

transplanted into hamster cheek pouch (6) - 4
,but found to lack any chemlcals that Is re- .

:thlI‘dS of the world populatlons rely on’
‘ ,fvplant based drugs About 7,000 medlcmalc

";compounds used in the western

p armacopoeias are derlved from plants
(7). In the USA, approx1mate1y 25% of all
- ;prescrlbed drugs contain one or more

_ bioactive compounds derived form vascu-

. _lar plants( ). The bloactlve compounds are

~not only derlved form hlgher plants but are
- also derwed form lower plants 11ke fung1 ‘

i‘plants and thelr ut11 atlon for human
o health care has come for varlous reasons

1;'. . '_,Reports of acqu1r1 g res1stance y dls-‘
__ease causing orgamsms to the. exxstmg'
_antibiotics as in the case of
- chloroqumone ‘ .-

‘: Plants are seen a 5 goldmmes by 1ndus—
‘ trialists in thei attempt to exploita va-
‘ "”I‘lelly of phytochemlcals as drugs

‘ Table 2 In thro Mlmmum fung1c1dal value in mg /ml of the SEItZ -

mermls L

Ep ermophyton

filtered Aqueous extracts ~

‘: Extracts

; Lawsoma Termmalla catappa Decalepxs Termmaha chebula o

ham11tom1 :
‘ RB
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3 "Need for an honest attempt to eva1u~:'
 ate the usefulness of plant drugs due
to the existing threat to the precious
' *_"‘ﬂora asreahzed by the intérnational or-

"';,*gamza on like IUCN (International

~ Union for ConServatlon of Nature) had-

_given necessary impetus for aggressive

 research on medicinal plants. [IUCN
. had estlmated that 10- 20% of the plant o

“ 7A rev1ew of the referencc on the past

. omvestlgatxons ont elsolatlon charactenza-

tion of active pr1nc1ples orm the med1c1- .

~na1 plants clearly reveal us that:

1 -kmore than 90% of the plants remam tok |

be analyzed for b10act1ve components

; 2 :‘even in respect to the chem1cally well ‘;
~ studied plants, not all the isolated and.
; ‘1dent1fred blochemlcals were testecl for :

k plants is th . lac'o‘ of 'knowledge about the

“‘d1c1na1 propertles of Indian medlcmal
- plants to facilitate dlscovery of newer cost
effective ned1c1nes for human and veteri-
nary bem gs by ut111zmg Drug Development ~

- fs.ls of the experlmental data is umfo

‘RESULTS

rd 1otocols have .
ion and character— o o :
nd ~.;~had shown the efflcacy of the whole plant

pOSS1b1e toxic effects of these plants on the .
- human organ and tissues. It is 1nterest1ng~ '
_ to note that some of the plants llke Tr1bu1use
terrestris. (Puncture Vine ‘
_ traditional systems'of medicine and de-
‘ . scr1bed in Indian Materia Medlca (15) for -
its dxuretlc property, has been found to pos-
sess profound toxic effect on liver dueto
‘posmble mtrate p01soo ng -
_ screening of every potential med1c1nal/ - ‘
health plants to observe the presence or
:absence of toxrclty in, thelr useful parts‘byk

16). Hence

y
suggested to justify the 31gn1ﬁcance of the

~ results by adoptmg su1tab1e statlstlcal .
- ~softwares hke ANOVA .

Intenswe‘studles on ,hyllanthus amarus

. ‘a arus collected from other than Tamrlifa o
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o Nadu state d1d not show apprec1able HBs .
‘ Ag clearance (18 19) All these results ob-

tained form 28 Nat1onal and International
centres had resulted in development of the
~ drug named as “VIROHEP" by Prof. SP.

L Thyagarajan and a patent had been ob-

tained in the name of Umver31ty of Madras.

S1m1]arly detalled study onan another plant.
Pongamia pmnata (20) resulted in the obser-
- of in vitro antxv1ra1 act1v1ty for HSV
‘ and chmcal trials (21) suggested its useful-

_ nessin clearance of Herpes infections. Seitz

t,;was adopted as suitable

' ‘:tlon did not. affect antlml(‘roblal actwlty of

‘ jHenna leaf extract (22) Since then Seitz fil-

tered aqueous extract of useful plant parts

o have been tested for the bacterlcxdal and

- fungicidal propertles The i impressive anti-
~ bacterial activity for 14 gastroenteritis bac-

~teria have been reported .The flower buds
. and seed extract of Cassia auriculata (Tan-
~ 'J‘;nels C 351a) and the ripe fruit of Terminalia

hebuhc myrobalan) (23), were

. ‘found to posses antibacterial activity on gas- -
_troenteritis
. var1at10n had been reported in the fruits of ; o
- T . However, there was no dif- -
.’fere ~e1n the;antlbactenalacuwty between
the leaf extracts of Plectranthes ‘ambonicus,
 namely, of the varlegated and non varie-
~gated varieties. Extracts of both varieties
~did have marked 1nh1b1tory activity on
- :V1bno choler and lack of act1v1ty on other '

bacteria ;e(Tables 1&2). Varietal

¢ trolestlmatlon of antimicro-

b1al propertles of aqueous extract by a

 modified serial tube two fold dilution
_ method and had reported that Seitz filtra-

‘ “Stud1es on other plant , hay ,
. derstand their spec1f1c proflle on the1r effl- .

. (lnd1an almond) were found to eXhlblt re- .
_markable antlfungal act1v1ty on dermato— o
phytic fungi (27). Likewise, hlghly appre—“ "
ciable ant1fungal property was fo j
: }fruit rind extracts of ripe and unripe fruits

dinthe

of Chebuhc myrobalan (Terminalia chebula)
and were also found to be fungicidal to all
opportumstm and dermatophyuc fungi (28) ‘

l\/lBC (M1n1mu"‘ ‘Bacterlcxdal concen—k

e tratmn) of the seitz filtered extracts of the

useful plant part for the susceptlble bacte-
rlaand its Minimum l'unglcxdal Concentra-
tion (MFC) for susceptible fungl had been

‘ estlmated (Tables 1 & 2)
| CONCLUSION |

Modem science has helped us to get a

'clear and better understandmg of the
 “Herbal Splendour
:evaluatlon techniques both in vitro and in
vivoenable us to understand the antimicro-
~ bial eff1c1acy of the tradltlonal medicinal
plants. Completlon of in vivo antibacterial
studies are confined to handful plants like

_ Phyllanthus amarus and ongamza pinnata,

_ Safety studies had been ¢ k
~ few plants/plant parts.namely Phyllanthus
amarus, Pongam1a pinnata, Termmaha chebula '

Improvements in the

ried out only for

g with a patent k

helped toun-
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~ would create a useful database that would
facilitate in vivo safety study followed by
clinical trial and ultlmately help in the de-
velopment of many newer drugs of plant

origin. India, bemg basically an agricultural
country and maJor sectlon of the people are
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