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FORMAT FOR PREPARATION OF BMRC & ICDDR,E COLLABORATIVE PROTOCOLS
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Co-Investigator : Dr. Khaleda Haider, ICDDR,B

Dr. Khurshid Jahan, D.U.
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4. Comgletion Date January 1989

5. Total birect Cost : Tk. 371,000.00

&. ABSTRACT

We have learnt frém folk medicine aneodotes that the Jjuice
of the leaves of Euphorbia hirta is occasionélly used in the
treatment of diarrhoea and bloody dysentery. This led to
find out sinn Is viftro tests of the activities of the juice

againgt many diarrhosagenic organisms.

Our interest has deepened whem we found that the Jjuice is
effective against Shigella dyvsenteriae type 1 that is
resistant to a number pf antibiotics, including nalidixic
acid. In view of the fact that many strain of Shigella
resistant to common antibiotics are being encountered in the
field we consider extremely important.that this herbal drug
be q§veloped. It may not be out of place to mention that
the crude preparation was used to treat 21 Shigella patients
{age 14 yré) infected with resistant 5%19911&. All of them

became "culture netgative" within 2-4 days. These patients



also underwent wvarious biochemical tests for liver and
kidney functions which remained unaffected by the Zdrug,
which constituted of alcoholic extracts of 100 gr of fresh
leaves a davy. The alcohol wag distilled off from the
extracf and the latter was prepared as aguecus suspension

for oral administration.

In thig protocol, we wish to undertake research leading to
purification of the active principle(s), its (their)
toxicity and finally efficacy in experimental shigellosis in

animals (when such models are available).

The procedure for isclation will be application of
biochemical separation methods with in wvitro trials for
activity at every stage of purification. The tentative

procedure would be:

1. Extraction of, K fresh leaves of £. AIirta with 95%
alcohol.

2. Concentrate of the extract

3. Attempts to pkepare the active substance from the

associated impurities by extraction in different
solvents at different pH and apblication of defferent
biochemical separation techniques as indicated during
the progress of the work (e.g. different kinds of

chromatography).




W ii)

i11)

iv)

The active sfubstance will be tested for functional group so
that derivatives can be made for further purification.
Bicchemical separation methods to be used will be determined
by the results of preceding procedures. Characterization
will be done following chemical analytical tools. The
isolated material will be used for standard toxicity test

using rats.

.The efficacy of the material for treating experimental
shigellosis will depend on the availability of Monkey models
for the purpocse for which another protocel will be submitted

at a later stage.
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SECTION II : RESEARCH PLAN

INTRODUCTION

Objectives

To 1isolate, purify and characterize the active ingredients
of the plant extract which will show antibacterial activity

against shigellae.

Background Information

Shigellosis is a major cause of morbidity and mortality in
children in the developing countries (1) Antimicrobial
therapy has been widely used to treat shigellosis. The
graduai acquiring of drug resistances in Ghigella strains
has promted the ssarch for hewer and more effective drugs.
Although many antibiotics have been used effectively in the
past for the treatment of shigellosis, most of these are now
ineffective, because of complete or partial resistance to
them.Sulphadiazine was the drug of choice for treatment of
shigellosis back in 1940s, and it was followed by
tatracyecline. By 1952, 80% of Shiéella strains were
resistant to sulpﬁonamides (2) and by 1958, a majority
exhibited multiple résistance to sulphonamides streptomycin,
tetracycline, and chloramphenicol. With the development of
multiple~drug resistance among Shigella species, ampicillin
became the drug of choice in early 1970s. Howewver
resistance of Shigella to ampicillin has been reported by

many workers from various parts of the world (3,4). With
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the ampicillin resistant strains, trimethoprim-
sulphamethoxazole was tried and found to be effective andg
suitable drug for the treatment of shigellesis (85,6).
However, during the last few years, there are reports of the
amergence of trimethoprim*sulphamethoxazole~resistant
strains among the clinical isolates cf Shigellis (7,8;9).
Nalidixic acid has then beer used successtully irn many
places for the treatment of shigellosis caused by multiple-
resistant strains. However, emergence of resistance to this
drug has also been observed in Bangladesh. {10). It 1is
vital, at this stage, to search for new antimicrobial agents

against shigellosis.

Drug of plant origin have been shown to have promising
antibacterial activity against various bacteria
(11,12,13,14,158) . Preliminary investigation, on the
biological activity 1/ wvitro of the crude extract of
£. hirta (20 mg/disc) on multiple drug resistant Shicellas
dysenteriae type 1 strains (resistant to ampicillin,
chloramphenicol, streptomycin, 'tetracyoline, trimethoprim-—
SUIphamethoxazéle, and nalidixic acid) was done at ICDDR,B
by way of collaboration with University of Dhaka. In vivo
efficacy of the crude extract was also tested in 21 patients
of shigellosis following BMRC ethical clearance with
Encouraging results at the University of Dhaka. Stool
examination of these patients .and isolation of Shigella

organisms was also done at ICDDR,B laboratory {(unpublished



B.

observation). However, no datailed study on antibacterial
activity of herbal medicine specially on Shigella has been
reported. Thus this study will be carried out with an aim

to develen an Anti-Shigella drug from plant extract.

Rationale
Shigellosis due to multiple drug resistant Shigella strains
has beceme a great Public health problem in developing
countries, It is a urgeﬁt need to develope antimicrobial
drug which will be active against multiple drug resistent
cshigellae, Prospective activity of the herbai drugs as an
antimicrobial agents lead US to study the antibacterial
activity of these drﬁg against shigellaes and to isvlate, and
characterize the active component of the plant extrct of

Euphorblia hirta.

SPECIFIC AIMS
1. To isclate, purify and characterize the active
components of the plant extract which has antimicrobial
activity against multiple drug resistant shigellae

strains.

2. To study the in vitro antibacterial activity of the
extracts of the plant on elght multiple drug resistant

shigellae strains (two from each species).

3. To détermine the acute and chronic toxicities of the

plant extracts in animal model (rats).



C.

METHODS AND MATERIALS

1.

Bacterial strains

Eight multiple drug resistant Shigelila strains (two
frém each species) which are biochemically énd
serologically characterized, are stored in trypticase
soy broth with 0.3% veast extract and 15% glycerol

at -70°C, at ICDDR,B w:ll be used in this study.

Preparation of the plant extract :

The leaves (fresh) of the plant Euphorbia hista will be
extracted by 95% alcohol, the extract will then be
concentrated in wvacuo. The active crude extract will
be-purified using different bkiochemical separation
techniques following at each step ite antimicrobial

activity.

Susceptibility tests of the antimicrobial agent(s):

a) Antimicorbial susceptibility tests will be
parformed on the multiple drug resistant Shigella
strains using standard method of Kirby Bauer
method " (16). The antimicrobial agents in discs
(BBL) which will be used in this study are
ampicillin, chloraﬁphenicol, tetracycline,
streptomycin, . trimethoprim-sulphamethoxazole
nalidixic acid, Kanamycin, . gentamycin,
norfloxacin, and Pevmecillinum. The active
component of the plant extract.will be scaked in

sterile discs and will also be used against the



Shigella strains. A disc, soaked in the solvent
used for the plart extract, will be used as blank

control.

B) MIC: Minimum inhibitory concentration of the
active component of the plant extract wWill be done
by serial tube dilution method of Seligman et al
(17).

4. Toxicity Tests

i) Determination of LDso in mg/kg by oral
administration in mouse will ascertain the acute
toxicity of the test material.

-
ii) Toxicity test using animal model: Sub-chronic

toxicity test of the active component of the plant
extract will be performed usirg rat model. Twenty
young rats will be divided into four equal groups
(5 in each). Groups 1-3 will receive active
component of plant extract in high, medium and low
doses to be determined on the basis of In vitro
activity, wvis-a-vis, Kknown antibiotics. Group 4
will receive sterile solvent used for the active
Principle under consideration which will act as
control. All twenty rats will be fed the
respéctive materials on day 1 by means of a
special syringé. The animal will then be allowed

te live on normal food ;jand water for 90 days. On
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Y0 days all the experimental rats will be
sacrificed and a routine postmortem will be

performed. The corgans/tissues that will be
collected in' 10% buffered formalin for
histopathological examination are : liver, kidney,
spleen, heart, brain pancreas, testis, ovary and
skeletal muscle. Grosse and microscopic changes of
these organs will be recorded. Any toxic effects,
i;e. degeneration, necrosis, hemorrhages or
necplastic lesion will be recorded. These lesion
will be compared with the contrel rats. For
evaluation o¢of pathélogical changes, a grading
system of 0-3 (No significant lesion, minimal,
mild and severe lesion) will be used to express
sevarity of the changss observed. Groups of rats

fed with plant material will then be compared to

the control group using chi-square analysis.

D. SIGNIFICANCE

Treatment of shigellosis due to multip}e drug resistant
shigellae, by a low cosﬁ, easily-a§ailable, herbal'medicine
-shall be a great benefit to the public health problem of the
developing countries. The purification of the active
principle will help us find out about its chemical action,
mode of action and probable toxicity on short and long term
use. It may lead us to_devicing new structure for

development of still newer drugs.



FACILITIES REQUIRED

General facilities required for isolation and
characterization of the active component of the plant
product will be done at the laborateory of the department of
Biochemistry, Dhaka University and the newly established

Bangladesh Institute of Herbal Medicine.

COLLABORATIVE ARRANGEMENTS

ICDDR,B shall provide all the facilities required for
In vitro testing of the antimicrobial activity of the active
component of the plant extract and toxicity tests on animal

modeal .
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FLOW SHEET OF THE PROCEDURES

Fresh leaves of S pirta extractez with
equal volume of 95 percent alcohol in blendor.
Test for antimicrobial activity against Shigella spp.

¥
Evaporate off the alcchol in
a rotary evaporator
|
Y
Add water tc make an egual suspencion.

Determine pH

%
r

\I{
Take one portion (Fraction 1) to acidic pH 5
and another {(Fraction 2) to alkaline pH 8
1
H
Extract fraction 1 and fraction 2 with benzene
]
¥
Test the extract for antimicrokial activitiy
against Shigella spp.
:
Y
Chromatograph the active fraction in a
column (alumine~celite) using benzene as the
running solvent and collect the elusnt in

a fraction collector

Y
Identify the active portion of tne

eluent by anti-microbial test on Shigella

v
Remove the solvent from the active portion

Y
Do thin layer chromatography for
further purification.
Do MIC of the active component on cshigellae
and toxicity test on rats.

11
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SECTION III : BUDGET

KH:mh/J4 : KHANTISH, PRO . 15

1. Personnel Services
Taka
Name Position % Time Per menth Per Year
required
" Prof. Kamal Ahmad Prof.Dept. 30% 5,000 60,000
Biochemistry
Dr. Khaleda Halider Assti.Scientist 10% - -
' ICDDR,B
Dr.Khurshid Jahan Assoc.Prof. 30% 3,000 36,000
INFS, DU.
A Research Asslstant to be appointed 100% 3,500 42,000
A Research Fellow to be appointed 100% 3,000 30,000
A Lab attendant to be appeinted 100% 2,500 30,000
2., Supplies:
Media, Equipment
Petridishes, Chemicals &0, 000
3. Animals 100,000
4. Convevance and Transport 8,000
5. Printing and reproduction 5,000
TOTAL TAKA 371,000



