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Abstract: Three compounds H-1 (B-sitosteryl-p-D glucoside), H-2 (22, 23-dihydro-a-spinosteryl glucoside) & CH-2 (salicylic acid)
isolated Trom the chloroform extract of stem of Ipomoea turpethum and the crude pstroleum sether, chloroform and sthyl
acetate extracts were screened against thirteen pathogenic bacteria for their antibacterial activities. The minimum inhibitory
concentration {MIC) of the isolated compound CH-2 was also measured against Bacilfus subtilis, Shigella dysenteriae, Sarcina
Jutea and Escherichia coii. The values were found to be between 128 and 256 pg/ml. The cytotoxic activity of CH-2 and
chloroform and ethyl acetate extracts was also measured by brins shrimp lethality bioassay and the LCg, values were found

to ba b6.23, 199.53 and 31.62 pg/ml, respectivaly.
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Introduction

Ipomoea turpethum R. Brown, (Family-Convolvulaceae), Bengali
name- “Dudhkalmi”, is a largse, climbing herb and persnnial with
milky juice, widely distributed in Bangladesh, India, Ceylon,
Mauritania, Philippines, Africa and Australia (Kirtikar and Basu,
1994). The root of this plant is used as anthelmentic, purgative,
antipyretic and alexetsric. It is also used in ascites, leucodsrma,
ulcer, constipation, piles, jaundice, and inflammation (Kirtikar and
Basu, 1994; Ghani, 1998). The agueous leaf extracts of this plant
exhibited broad-spectrum antiviral activity {Khan, 1992).
Although the plant {pomoea turpethurm is used for the above
conditions, no antibacterial and cytotoxic study of this plant has
praviously been reported. As a part of continuing ssarch for novel
antibacterial and cytotoxic principles from the medicinal plants of
Bangladesh, we studied Ipomoea furpsethurn and herein report the
results of in vitro antibacterial and cytctoxic activity of the crude
extracts and ths isolated compounds.

Materials and Methods

Plant materials: The matured stem of Ipomoea turpethum was
collected from rural areas of Rajshahi and Naogaon, Bangladesh
when it bacame mature (December - January 1998). The plant was
taxonomically identified by Professor A.T.M. Nadiruzzaman,
Department of Botany, University of Rajshahi, Rajshahi-6205,
Bangladesh and the Bangladesh National Herbarium, Dhaka,
Bangladesh.

The stam was cut info pieces, dried in an oven at 45°C and
crushed. Then the crushed stem was extracted with methanol in
a soxhlet apparatus at 65°C for /2 hrs in “Phytochsmistry
Research Laboratory, Department of Pharmacy, Rajshahi
University, Bangladesh”. The extract was filtered and concentrated
with a rotary evaporator under reduced pressure at 50° C and the
concentrated mass was successively Tractionated with Petroleum
ether, chloroform and ethyl acetate. By column chromatography
(Beckett and Stenlake, 1986) and subsequently “Preparative thin
layer chromatography ™ compound H-1, H-2 & CH-2 were isolated
from chloroform fraction. The structures of these three
compounds were elucidated by physical, chemical and
spectroscopic analysis (Rashid, 2000).

Antibacterial screening: In wvifro antibacterial activity was
performed with crude extracts {petroleum ether, chloroform and
ethyl acetate) and thres isolated compounds (H-1, H-2 and CH-2)
against thirteen pathogenic bacteria (7 gram positive and 6 gram
negative) that were collected from the Institute of Nutrition and
Food, University of Dhaka and ICDDRB. Nutrient agar and nutrient
broth were used as bacteriological media. Pstrolsum sther,
chloroform and ethyl acetate extracts were dissolved in sufficient
amount of methanol, so that 10l of solution contains 200ug of
crude extract. Compound H-1, H-2 & CH-2 were also dissolved in
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HO
B-Bitosteryl- B-D-glucoside

H

2-Hydroxy Benzoic acid

methanol at a concentration of 100pg/10pl. The antibactsrial
activity of these samples was measured against all the test
organisms and compared with the standard kanamycin disc (K-
30pg/disc) by the standard disc diffusion method (Srivastava,
1984, Bauer et al, 1951).

The MIC of pure compound CH-2 was dstermined against two
gram positive (Bacilius subtilis & Sarcina futea) and two gram
negative (Eschierchia coli and Shigella dysenteriae) bacteria
(107cells/ml) by serial dilution technique (Reiner, 1982). Nutrient
agar and nutrient broth were used as bacteriological media.

Cytotoxic activity: The cytotoxic activity of the crude chloroform
and sthyl acetate extract and the isolated compound CH-2 was
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determined by the Brine shrimp lethality bicassay (Persoone, 1980;
Mclaughlin and Anderson, 1988; Mayer et al, 1982).

Arternia salina Lech (Brine shrimp sggs) was allowed for 48 hours
in seawater to hatch and mature as nauplii {Larvae). Five mg of
each sample {crude chloroform, ethyl acetate and CH-2) was
dissolved in 1ml dimethyl sulfoxide (DMSQ). Test solutions 5, 10,
20, 40 & 80  wars taken in separats vials and bml of the ssa
water was added to each vial containing 10 nauplii. A control
group was used containing 80 of DMS0 and 10 nauplii in bml of
seawater. After 24 hours, the number of survivors in each vial
was counted. From this data the percentage of mortality of the
Brine shrimp nauplii was calculated and the LCg values were
determined.

Results and Discussion

The cruds Pstroleum ether, chloroform & sthyl acetate extracts
and compound CH-? showed modsrate activitiss and H-1 & H-2
showed little activities against some gram positive bacteria { Baciilus
subtilis, Bacillus megaterium, Staphylococcus aureus, Sarcina lutea,
Streptococcus- - hemolyticus, Psuedomonas — aureginosae,
Sarcina sarcinaceae) and some gram negative bacteria (E. coli,
Shigella dysenteriae, Shigella shiga, Shigella boydii, Shigella sonnei,
Shigella flexneriae, Salmonella typhi). The results of antibacterial
activity of the extracts and ths isolated compounds ars shown in
Table 1.

The minimum inhibitory concentration (MIC) of compound CH-2
against Bacilius subtilis, Sarcina lutea, E. coli and Shigella
dysenterize were 128, 128, 256 and 128ug/ml respectively (Table
2).

The cytotoxic activity of CH-? and cruds chloroform & sthyl
acetate extract was determined by Brine shrimp lethality bioassay.
The median Isthal concentration (LCs) was determined by
extrapolation from the graph (Fig. 1) and the values were
B6.23ug/ml, 199.53myml and 31.62pg/ml for CH-?2, crude
chloroform & ethyl acetate extracts respectively (Table 3).
Owving to paucity of the sample, it was not possible to dstarmine
the MIC and cytotoxicity of H-1 and H-2. However, the work is in
progress that will be reported elsewhears.

From the antibacterial experimental results, it is evident that the
crude sxtracts and ths compound CH-2 showed significant
antibacterial activity but were less potent than that of standard
kanamycin whereas compound H-1 & H-2 showed little activities.
The results of this study further justify the use of this plant in the
managemsnt of microbial infection.

In cytotoxicity experiment, it was shown that the ethyl acetate
extract is much more cytotoxic than chloroform extract. The
cytotoxic action of a drug is exhibited by disturbing the

Table 1: Invitro antibacterial activities of extracts, H-1, H-2, CH-2 and
Kananycin.

Test organisms

Diameter of zone of inhibition in mm.

| Il 1] I\ Vo Ve VI

Gram positive bacteria

Bacillus subtilis 12 12 10 6 5 4 22
B. megaterium 8 9 8 0 0 13 20
Staphylococcus aureus 15 13 19 7 6 12 22
Sarcing lutea 15 12 13 8 7 14 23
Strepto-f} -hemolyticus 8 10 13 0 o 17 22
Psuedomonas aureginosa 14 12 12 7 6 15 21
Sarcina sarcinaceae 15 12 15 6 0 13 30
Gram negative bacteria

Escherichia coli 15 9 6 9 5 12 22
Shigefla dysenteriae 10 9 10 0 0 9 21
Shigella shiga 14 15 17 5 5 8 25
Shigella boy dii 14 11 15 7 6 12 19
Shigella sonnei 15 14 12 10 7 14 23
Shigella flexneriae 10 10 11 9 6 12 19

NB: I= Petroleum ether extract {200 pg/disc), ll= Chloroform extract
(200 pg/disc), lll= Ethyl acetate extract (200 pg/disc), IV= Compound
H-1 {100 pg/disc), V= H-2 {100 pg/disc), VI= CH-2 {100 pg/disc) and
Vil= Kanamycin (K-30pg/disc)
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Table 2:  The MIC value of the compound CH-2 against Bacillus subtilis,
Saicing lufea, Escherchia cofi and Shigella dysenteriae.
Sample Minimum inhibitory concentration in pg/mil
Bacillus subtilis _Sarcing lutea  E. coli Shigella dysenteriae
CH-2 128 128 256 128
Table 3: Results of the brine shrimp lethality binassay of chloroform &

ethyl acetate extract and isolated compound CH-2

Test samples concentration  Leg of % of LCso
{1/ ml) CONG. maortality 1/ml
EA b 0.7 25.00 31.62
10 1.00 30.00
20 1.301 45.00
40 1.602 52.00
380 1.903 64.00
CL b 0.7 17.00 199.53
10 1.00 28.00
20 1.301 30.04
40 1.602 35.00
80 1.903 43.00
CH-2 b 0.7 16.00 56.23
10 1.00 27.73
20 1.301 36.00
40 1.602 47.37
30 1.903 54.00

NB: CL= Chloroform extract & EA= ethyl acetate extract
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Fig. 1: Brine shrimp lethality bicassay of EA, CL & CH-2

fundamental mechanisms concerned with cell growth, mitotic
activity, differentiation and function (Goodman et &i., 1980).
Although the exact mechanism of cytotoxic action of thess
extracts could not be explaind by these preliminary tests, the
results obtained indicate that the extracts may contain a safe and
effective chemotherapeutic agent. Therefore there remains a
possihility to isolate any important cytotoxic agsnt from the cruds
ethyl acetate extract of Ipomoea turpethum.

In recant years the pathogenic organisms ars gaining resistancs to
existing antimicrobial agents hence the search for new, safe and
mors sffective antimicrobial agents is a pressing need. Thus the
findings of this investigation and previous investigation on other
plants {Rahman ef al, 2000) would give valuable support to make
clinical trial as well as toxicity studies of the isolated antibacterial
and cytotoxic metabolites to get a more potent antimicrobial
agent.
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