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 Abstract summary : L A ‘ S Y

This is a study on the puriﬁication and chemical nature and biochemi-
:cal‘propprties of dntibacterial compounds from Hirta Linn, It has
‘been gghfirmgddthgtetheag}comppundslare effective against all shigella
'8p. including strains that are resistant.to. multiple chemotherapeutic
agen$tgincluding'nalidixic-acidﬂigti_Yifzgjéfudifé)fiheir'MIC-will be -
'determimed. Study: of theﬁeIfEGt-ofwtﬁéseIsubs%énces-for‘any*toxic effect
An animals-(rats:and mice)will be made,' : ‘
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Studies on Herbal Medicine

Isolation and characterisation of Active Principles of E, hirta
against multiple antibiotic resistant Shigellosis.

NJ

In preliminary investigation it has been demonstrated that extracts of '
E. hirta Linn have remarkable activities in inhibiting the growth of
various species of Shigella, more specifically Shigella dysenteriae Type 1
that are resiétant to most of the common antibioties includihg nalidixic
acid, | ‘

It is recalled that the plant E, hirta has been mentioned for its use in
the treatment for dysenteriae in various literature however cursorily
(6,7,8). In view of the incidence of multiple antibiotics resistant Shi-
geliosis in Bangladesh (1,2,3,4) it is important that the active princi-
ples of extracts of E, hirta be identified, characterised and evaluatgd
for its biologiecal activity, and toxicity when administered to animals
(rats and mice),

Procedure:

Both fresh and sun dried leaves of the plant will be coliected'and ext-
racted with various non-polar and polar organic solvents in soxhlets,
The extracts will be concentrated and tested for activity against the
cultures of multiple resistant S, antidysenteria Type 1 in standard
procedure (9); On finding of activities in the solvent fractions, act-
ive principles;will be separated by column chromatography trying vari-
ous solvents and packing materials for column such as alumina, celite,
silica gel, agar etc, Simultaneous monitoring of the active principles
will be done microbiologically, The active principles will then be
subjected to thin 1ayer’chromatography—again-using deferent solvent
systems using silica gels as coating materials, Various bands in the
thin layer plates will then be collected, extracted with variocus s0l-
vents for the recovery of active principles, When suitable amount of
the active principles are obtained, they will be subjected to column’
chromafography‘once again for purification, The active principles will

be tested for their stablity in verious condition of FH and for heat
. ‘{; - R
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staBility. Ultraviolet and infrared spectroscopy of the-active prin-
ciples for various functional groups - such as c¢arbonyl, carboxyl,
unsaturation ete, ’

iy

Derivatives of the active -substance will be prepared depending on ‘
the functional groups identified in UV apd infrared spectroscopy
and chemical tests, It is expected that following the above proce~-
dure supplemented if required by other biochemical separation technigues !
such as molecular sieving, the active principles will be obtained
in sufficiently pure condition for chemical charecterisation.

Specific alms are:

1. To purify active principles in E, hirta responsible for antishi-
gella activity,

2, To prepare adequate amount of the active substances for chemical b

characterisation:



7 Objectives!

1. 'The objectives cf the atudy is to. davelcp harbal medicine for shige«:
. 1losis- resistant to multiple antiblotics and other themotherapeutic

agents,, To_study ‘the chemistry and biochemistry. of, Jhe substances
rQSponﬂible for this antibggtgria;mﬁﬁt1Y1$&_Q€m$h§hhﬁghahf '
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Introduction ang'bacugg _g S

ahige1losis. also knawn as dblood dysentery, is ona of the very serious
problems afflicting a large number of people of many countries, specially
of the developing countries, It has been eatimated at ¢ ICDDR,B treatment
centre at maka mcrtality of patients was 3.5 percent ror those under one
yeer and 0.3 percent for all other age group including adults, Howavor, :
mortality rate as high as 6 percent has 'also besn rnported in apidemics.‘*
Tais has beccmc a menace of utmost sevcrity fcr tha ‘children of Bangladeah
row that watery diarﬁhoea is being managed by QEE_ :

" The bacillary and amoebic forms of the dysentery were rirat distinguished
by Kiyoshi when Japan was struck by epidemics in 1897, Shigellosis is
caused by infection by different species of the Shigella bacilli such as
5, flexneri,; S, dysenteriae type 14 S. boydii and 3, sohnei. Among them
3. flexneri and S. dysenteriae: type 1 are more- rrcquent. the latter being
more dirficult to treat.

Antimicrobial therapy has been effective in the treatment of shigellosis
~ but the infective bacilli were found to develop resistance to drugs in
use within' a short period of time. Supphadiazine was used during the fore
ties, But quite soon 1t proved iueffective. Then . came tetracycline and
others, By 19J2 eighty percent of shigella isclates were found resistant -
to sulphanomides. tetracyoline ~nd chlorcmphenicol. Ampic{llin became the
drug of choice in the 1970's when Cotrimoxazole {trimethoprim sulphamethae
xazole) was also; found to be useful, Now imolates are seen resistant to
all these antibacterials and more-including nalidixic acids (\-4)

B
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Acoording to :ccmm B findings 909‘ of’ B. dysenteriae type 1 1so1ateu o :
are from: patienta who are seen at Clinical Research Centre are now . !
rusistant to ampicillin and cotrj.moxazole. 0ver 30 percent of a.flex- %
neri 1aola1:en are now ‘resistant:to nalidixic: acid:which until recently
had been a' drug of choloe, More recent findings are that almost 90"

percent’ ot S. dyaanteriae type 1:are resistant to nalidixie aald. (1-4);'.'_

There is;thus a’ crying need for new antiminrobs.al therapy against theﬁn '
mult.tple resistant shigellae. : |

-
e . .. . .

ot g ca et

,!._.- ) e

A -"‘|. e

Ono must remember 'that when antibiotl.cn are availabla for the treatmtmb -
of shigellosjs ﬂmy, are very expenai.ve and. ;beyond affordability of tha

poor populatj on o:? Bangladesh who aras the maJor.-victims of this, scourga. :

A cheap aaaily availablo antibaoterial 19 the need of our poople. .-
4 .

We wondered if. any or some of the myriads or plants that make up the
flora of Bangladesh could be; usgezml in the treatment of shigellosia,
After all, meny of great drugs of modern medicine had their origin in .
plants . aapirj.n from willow bark, emetine; from - :l.pacae. atropine from

I H . L . . e

'beuadona, quinina from cinchona and so on, Thére 18 a report that trae-

di: bional chinese medicine is useful in treating sulphadrug reslst&nf
sh...gella 1nfact1.on m Pajian Province, China (5).

While we have located qu:l,te a few planta wiﬂx promise, for becoming ..

useful ‘as anti-shigella: Ldyua/,, SRR LwWe have concentrated ;.mr
studies on: E\tphorbia hirta, linn, Thj.s plant had racej.ved only passing

mention in books. of mdigenoua herbal medicinea (6.7.8). It 18 & shurbd
usuvally: found in the grounds of old bu;ldinga 1n the rainy season, It ;

13 not much seen 1n dry season or 1n fam 1anda.
\':"-7: ‘I ;‘ S ]. :

We have demonstratad in vitro tha presence. of at’ 1east six different
active antimicrobial substances in the leaves of’ this plant, They are.
effactive in vitro against shigella strains (a1l specias)including those -
with multiple resistance ‘to most antlbiotics 1ncluding na:u.clixj.c acid
and even p:l.v&mdinocillin. '

: 7 v ._.;,J' | N -. k _,Cont'd.u.‘upfﬁ
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Sundried powered leaves of E. hirt; were ext;acted with petrol ether
(40-60c?®) in soxhlets, The petrol .ether extract showed no antibacterial
activity, The residue in the thimble was then extracted with diethyl
ether. This ether-extract showed rather mild activity which we left out .
for later studies, The residue after ether extraction was tested for a
‘activity against some partially resistant strains of shigella following
Bauer, AW etal 1966 AM J Clin path, h). 493-496." The results are shown

in Table - 1. i .

Table - 1

sgpcies; ' o | ' S?sceptibilitv patternjE;
Shigella dysenteriae type 1 \ o !

Strain No. AM -, sNA  TE  SXT  C GM  MEC
2633(16)* | _ R"/'_ s, R. R. R 8 s
2552 (20)% | RR R R R- ‘R S 8
2606 (25)% 7 ; o R ”'R R R 'R - s
Shigella flexneri (18)% R s R R R s -
Shlgella boydii R o |

No, 2155 (11)* . : R 8 - R = - -
Shlgella Sonnei (h6)* | "' R - - R - - -

AM, ampicillin, NA nalidlxic a01d TE, tetracycline' SXT, cotrimoxazole,
C, chloromycetin; GM, gentamycin; MEC, Pivamdinocillin,

* Inhibition zone diameter in mm shown -in parenthesis, Crude material

in filter paper discs about 10 mg. The shigella strains are from
ICDDR B, ' -

N,B: RESlStant inhibltlon zone .diameter in mm against ATCC B.coli 25922
- for various antibictics are AM4§1 NA4§3, TEéka SXT4§O cégz

Gmégz and MECégO

'Conf:‘d......P/%
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xntlmlcroblal activity of diethyl ether and alcohol extracts of Euphorbia
1irta, reS1stant to. almost all ant? bacterials, namely, tetracycline, ampi—l
i11in, chloramphenlcol cotrimokazole and nalidixic acid.

RICIEET '."7:"'5*.- Lo
Eest organlsm ‘ ‘

Diameter'of inhibition

>h1ve11a dvsenterlae type 1 | 'f o Zone (mm) .
‘fTT?: ”*?:52' o f'§(J B Diethyl# ether ' Alcohol extracted
et . extracted fraction - fraction

4487 ”ﬁgh B | 12 20

4562 o | * 18

use3 - 10 25

17(18) 1, - | o ba | | 20

he test! -organisms were obtalned from ICDDR B. The amount of crude drug
er disc was 10 mp."?

he extract obtained as above was taken to- dryness in and then taken up in .

-hexane for column chromatography,
Difco) and fine agar (Marck) 3:1,
-hexane, dlethyl ether,

The column was packed with crude aganr
‘The' ruhning sclvents were successively
ethanol and acetic acid, There was no antibecterial

ctivity in the n-hexane eluate, while the other three solvents carried
3n51derable antimicrobial aotivity.

12 solvents from each of ‘three active fractions were removed and each of
1e three re31dues ‘80 obtained has been further separated in thin layer .
1romatography, The chromatoplates were made of silicagkl G, of 0.5 mm
1ickness and.activated by heating at 120° for 1 hour.

e developing solvent for the ascending T. L C of the material from diethyl
her was chloroform, methanol and ethyl acetate in the ‘ration 5:2:3.,

r the same from alcohol i1t was toluene, ethyl acetate and acetic acid
:3:5, and for the material from acetic acid it was acetic acid itself,
e samples for TLC were prepared as 1 percent solution in the respective

lvents, The samples were applied in several spots along a line about 2 cm
ove the lower edge of the plate,

Cont'd. N EEE BP@.
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\fter development of the TLC, the piates were taken out and air dried., The
leveloped air'dried plates were then covered with another plate except for
1y strip on one side whiCh had the track of movement of one sample spot.

e exposed area was:-then sprayed with conc. sulphuric acid. The covered
Jortioﬁ'of the plate not sprayed by sulphuric acid were scrapped by a clean
spatula, The scrappings were then treated with acetic acid to dissolve out
the active substances if any and then filtered;‘The filtrate (acetic acid).
ras then dried over waterbath and tested for antimicrobial activity agalnst
shigella organisms.

The results of the preparation by TLC are shown in Table-3, Two active
‘ractions were found in each of the three portions from the coloumn choro-
1atography.

'he acetic acid of the acetic ac%ﬂ”éxtracts from TLC plates was removed by
lrying over waterbath and then dissolved in alcohol before the microbiclo-
rical tests were done. Solvents are removed from the disc in all tests,
ind there were controls for all tests,

lorking with other eluate from the column, the two;active fractions had
"f values of 0,86 and 0,66 when the mobile solvent was choroform methanol
thyl acetate, 5:2:3,

Jorking the second fraction, namely, eluate with alcohol in column chro-
12atography the two active spots had rf value of 0,86 and 0,5 when the sol-~
ent system was Toluene ethylacetate acetic mcid, 12:3:5.

‘inally the acetic acid fraction gave two active spots with rf values of
)o25 and 0,70 when the solvent system was only acetic acid.

'hus we have six active fractions which are active against multiple resis-.
ant shigella, (Tables-3,4 and 5). Further investigation with tests, will
show us which fraction will be of greater interest,

Cont'd.....P/@.
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The table shows the aéti%ity of TLC fractions of diethyl ether eluate
against the resistant strains of shigellae :

Organisms . p_io Weight of the - Zone of inhi-
Shigella ‘R=type, Fractlons . . material,{(mg) bitions (mm)
T-4563 f-fJ ACT SXT ; #3 6.9 2
(sidyst.1) # 6 | 549 10
T-hhg7 - CACT SXTNA 43 . .. 6:0 18
(S.dyst.1) | # 6 5,5 ' 1
T-17(18) ‘;  Sensitive = # 3 , 6,0 13
(S.dyst.1) S #6 © 5.5 T2 :
2155 . . 7= - #3 6.0 - 10
(S.boydii) o _ 6 5.2 9
23 - #3 5,0 | 10
(S.flexnmeri) ' . = - #6 ' 565 8
. {‘,l ) ~
‘ ",._'u‘.l.
. P
< - . — C0nt'd..oo..op/f9 '
!
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The table shows the activity of TLC fractions of ‘'alcohol eluate!

.
j against‘the resistant strains of shigellae.
Organisms - Fractl Weight of the Zone of inhi=~
Shigellae ctions material (mg) bitions (mm)
T-LLET Y 7.5 20
(S.dyst.’]) - # L" ' 5.2 , ‘ 10
1 .‘ ) . v

T-17(18) . #2 - 745 21
(S.dyst.1) A S 5,2 ; 20
2155 Y g2 | 7.5 10
(S.boydii) H C# 4 S 562, M
2315 . . 745 17
(S.flexneri) , # 4 . 5.2 9

Cont'do..ooo oooPA,o
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Table = 5
The table'shpws the -activity of TLC fractions of " acetic acid eluate "
against the.resistant of.shigella strains. '

. 1s
& - '

Weight of the Zone of inmhi-

Organisms - Ny : 5 .
Shigellae Fractions .. material bitions
T-3563 SRR 3 B 7 smg 16mm
(S.dyst.1) - 0 o #3 . 5.2mg 15mm -
T-L487 i # 1 v - 5mg ‘ 12mm
© (s.dyst. “)wﬁ_t-;;J-ﬁ 3.0 . . Delmg 14mm
T-17(18) o ¢ e 1 CBmg - 12mm
(S.dyst. 1) . # 3 5.2mg 11mm
2155 | S ' 4omg ' 10mm
(5,boydil) T #3 - '~ Smg 20mm
2315  #1 . 49mg . 9mm
(8.flexheri) #3 Smg gmm.

Tt is to be noted that while metabolites (which we call antibiotics) from
some microorgénisms are found effective in microgram quantities against
the growth of other microorganisms the antimicrobial substances fron
highef plants need not be effective in microgram gquantities for use in
therapy. The critical matter is the safety of the ?ffective dose, the
Imargin between effective and toxic dose, In the preéent case of E, hirta,
we have only impure preparations so far and they are effective in petri-
dish culture in quantities ranging between 5 to 7 mg. It would not be
surprising if after further purification the activity could be demonstra-
ted using micrograq_qugntities. Use of the crude products in indigenous
medicine iéﬁalqoﬁmonjpractice (6,7,8). | '

Cont'deseses. P/
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e proper use of medicinal plants lS ‘a . necessity, not a 1uxury. ‘One

%

C the elements crltical to the success of primary health care is the
Jailabllity and use of appropriate dugs., Ihe Alma-Ata Conference. on
rimary Health Care recommended to governments that they give high
riority to the utilizatlon of tradltional med101ne, including the in-

arporatlon of prOVen tradltional remedles into their national drug |
|‘|. { e i [N
>licies and regulationso In the 13 years since Alma-Ata decision-mak~

}l M N

*s in the health sector of’many countrles have taken the first steps,

J‘l'

nong them the‘ identlflcatlon of locallv available plants or . plant

(tracts that could usefullv be added to national lists of drugs for

e In primary health care, ‘and which could even replace some pharma-

utical preparatlons that need topbe purchased and imported,

L | S | WHOM
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A, Personnel CostS: )
Cop.I. (1) 4,500%1%12 54 ,000,00
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_ {
‘ 6,87,000,00
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