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Abstract

In this present experiment we had studied about to evaluate in vitro anthelmintic activity of Rhizophora mucronata by using leaves
extract. Anthelmintic activity was tested against Indian earthworm Pheretima posthuma. Extraction of Rhizophora mucronata
demonstrated potent anthelmintic activity tested against Indian earthworm Pheretima posthuma. The dose-dependent anthelmintic
efficacy of the fractions was quite similar to that of piperazine citrate The result obtained in the study led to the conclude that
leaves of the mangrove plant, high level of polyphenolics and show significant anthelmintic activity.
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Introduction

Rhizophora mucronata (mangroves) are prominent halophytic
inhabitants of intertidal zone found in tropical and subtropical
climates thriving under varying degrees of salinity, ranging
from fresh to levels greater than that of seawater [4. Salinity
imposes quite a few stumbling blocks in overall plant cellular
metabolic processes which includes water deficit caused by
salt induced osmotic stress and the toxic effects due to ion
excess. These salt-tolerant plants (mangroves) have advanced
mechanisms to cope with the harmful after effects of salinity
stress. Despite the fact that stress tolerance mechanisms of
plants materialized to be composite and divergent, various
lines of mechanisms have been proposed for their salt
tolerance properties: osmotic potential across the cell
membrane is balanced by the accumulation of low molecular
weight osmolytes, such as glycine betaine, sugar alcohols and
proline 4 and stress induced damages get repaired by the
production of  stress-inducible proteins and  other
biomolecules, of which vivid physiological function is yet to
become apparent 91, The plant-cell membrane itself is a basic
and potential barrier to a number of external factors in
addition to these metabolic shifts to overcome environmental
difficulties. Here comes the paramount part of lipids in cell
membranes for adapting plants to environmental stresses. Salt
stress prompted alterations in plant lipid bilayer composition
and membrane permeability due to salt stress were reported
earlier by various authors [%%2 Such modifications of the
lipid bilayer result in transmuted membrane fluidity and H*-
ATPase activity, influencing the passive influx of potentially
toxic ions such as Na* and CI- [ 3, Plasma membrane
permeability is an instinctive property of the lipid composition
and the lipid-protein interaction 1%, In spite of this, few
studies have focused on the lipid composition of mangrove
plants. It is important to study the salt tolerance mechanism of
individual genera or species because mangrove trees have
evolved their own peculiar mechanism to adapt to specific
environment and shows complexity and discrepancy between
species. Although mangroves are comprised of a great

diversity of plants, the genus Rhizophora is one of the
prevalent representatives of the plant groups in India 4,
Rhizophora mucronata is a small to medium size evergreen
tree growing to a height of about 20 to 25 metres (66 to 82 ft)
on the banks of rivers. On the fringes of the sea 10 or 15
metres (33 or 49 ft) is a more typical height. The tallest trees
are closest to the water and shorter trees are further inland.
The tree has a large number of aerial stilt roots buttressing the
trunk. The leaves are elliptical and usually about 12
centimeters (4.7 in) long and 6 centimeters (2.4 in) wide. They
have elongated tips but these often break off. There are corky
warts on the pale undersides of the leaves. The flowers
develop in axillary clusters on the twigs. Each has a hard
cream-coloured calyx with four sepals and four white, hairy
petals. The seeds are viviparous and start to develop whilst
still attached to the tree. ™ The root begins to elongate and
may reach a length of a metre (yard) or more. The propagule
then becomes detached from the branch when sufficiently well
developed to root in the mud below. 16

Fig 1: Plant of Rhizophora mucronata

Materials and Methods

Plant materials and preparation of extracts

The collected Rhizophora mucronata leaves were processed
on the same day itself. The leaves were washed thoroughly
with distilled water and freeze dried. The dried samples were
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ground to powder and stored in air tight until further analysis.
The powdered leaf material was soaked in the different
solvents of varying polarity such as methanol, acetone and at
room temperature for 24 h with mass to volume ratio of 1:40
(g/ml). The solvents were filtered through Whatmans No. 1
filter paper to remove the solid particles. The filtered solvents
were evaporated to dryness under vacuum on a rotary
evaporator at 40°C. Water extract of R. mucronata was
prepared as above by soaking dried powder in distilled water
and stirred using a magnetic stirrer at a low speed for 24h.

Anthelmintic Activity

Anatomical and physiological characteristic of Indian earth
worm resemblance with the intestinal round worm parasite of
human being, therefore Pheretima posthuma have taken in this
study to assess anthelmintic activity of R. mucronata. Indian
earth worms are divided into three groups each containing six
earthworms approximately of equal size in following manner:
» Group I: Control (2% Tween 80 in normal saline)

» Group Il: standard (15, 30 and 45 mg/ml)

»  Group IlI: Plant extract (15, 30 and 45 mg/ml)

Fifty milliliters of respective drug solutions were taken in petri
dishes and the earthworms were released in to the solution.

Control

Groups Concentration (mg/ml)| Paralysis time (min)

Earth worms were monitored carefully and observations were
made for the time taken to paralyze and death of individual
worms. Time taken to till paralysis was recorded when no
movement could be observed except when the worms were
shaken vigorously. Times taken for death of worms were
noted after ascertaining that the worms lost their motility
completely with fading of their body colour. To confirm, the
death worms were shaken vigorously or dipped in warm water
at 50 °C but no movement was observed.

Results and Discussion

Table.1: In Vitro Anthelmentic Effect of Rhizophora mucronata
Leaves Extract Against Pheretima posthuma

Groups Concentration Paralygis Death time
(mg/ml) time (min) (min)

Control
15 29.67+0.31 61.31+1.17
Standard 30 21.19+0.51 47.15+1.71
45 19.1140.77 21.13+1.43
Plant 15 45.87+0.29 118.34+1.41
extracts 30 30.28+0.37 | 106.21+1.88
45 21.17+0.42 76.47+£0.47
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Death time (min)

Fig 2: Graph for Standard

Control

Groups Concentration (mg/ml)| Paralysis time (min)
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Fig 3: Graph for Plant Extrac
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Anthelmintic activity of leaf extract of Rhizophora mucronata
was performed against Indian earthworm Pheretima
posthuma. R. mucronata extract produced moderate activity.
At 15, 30 and 45 mg/ml concentration, extract produced
paralysis in worms after 45.87+£0.29, 30.28+0.37 and
21.17+0.42min, while at same concentration after
118.34+1.41, 106.21+1.88 and 76.47+0.47min produced death
in earthworms respectively. Standard drug piperazine citrate at
a 15 and 30 mg/ml, 45 mg/ml concentration, showed the
potent activity which was evident by the quick paralysis time
29.67+0.31, 21.19+0.51 and 19.11+0.77respectively and death
time 61.31£1.17, 47.15+£1.71 and 21.13+1.43min respectively.
The paralysis and death times of the extract, fractions and
standard drug are given in Table 1. Depicts the Pheretima
posthuma state with control, extract and piperazine citrate.

Conclusion

According to the above study it was concluded that the
Extraction of Rhizophora mucronata demonstrated potent
anthelmintic activity tested against Indian earthworm
Pheretima posthuma but it did not give clear inference at that
stage and hence we considered the work for further extensive
research.

Acknowledgement
Authors are thankful to the Management, Director of
Pharmacy and Head of Department of Pharmacy, Kailash
Institute of Pharmacy and Management, GIDA, Gorakhpur,
U.P. India, for their constant encouragement and providing
necessary facilities.

References

1. Tomlinson PB. the botany of mangroves. Cambridge
University Press, London. 1986.

2. Popp M. Chemical composition of Australian mangroves.
II.  Low molecular weight carbohydrates. Z
Pflanzenphysiol. 1984; 113:411-412.

3. Fan TW, Colmer TD, Lane AN, Higashi RM.
Determination of metabolites by 1H-NMR and GC:
Analysis for organic osmolytes in crude tissue extracts.
Anal Biochem. 1993; 214:260-271.

4. Bohnert HJ, Nelson DE, Jensen RG. Adaptations to
environmental stresses. Plant Cell 1995; 7:1099-1111.

5. Singh NK, Brancker CA, Hasegawa PM, Handa AK,
Buckel S. et al. Characterization of osmotin: a thaumatin-
like protein associated with osmotic adaptation in plant
cells. Plant Physiol. 1987; 85:529-536.

6. King GJ, Turner V, Hussey C, Wurtele E, Mark Lee S.
Isolation and characterization of a tomato cDNA clone
which codes for a salt induced protein. Plant Mol Biol.
1988; 10:401-412.

7. Hurkman WJ, Tao HP, Tanaka CK. Germin-like
polypeptides increase in barley roots during salt stress.
Plant Physiol. 1991; 97:366-374.

8. Moons A, Bauw G, Prinsen E, Montagu MV, Straeten D.
Molecular and physiological responses to abscisic acid
and salts in roots of salt-sensitive and salt-tolerant indica
rice varieties. Plant Physiol. 1995; 107:177-186.

9. Sugihara K, Hanagata N, Dubinsky Z, Baba S, Karube I.
Molecular characterization of cDNA encoding oxygen

10.

11.

12.

13.

14,

15.

16.

evolving enhancer 45protein 1 increased by salt treatment
in the mangrove Bruguiera gymnorrhiza. Plant Cell
Physiol. 2000; 41:1279-1285.

Kerkeb L, Donaire JP, Venema K. Rodriguez-Rosales
MP. Tolerance to NaCl induces changes in plasma
membrane lipid composition, fluidity and H+-ATPase
activity of tomato calli. Physiol Plantarum. 2001;
113:217-224.

Elkahoui S, Smaoui A, Zarrouk M, Ghrir R, Limam F.
Saltinduced lipid changes in Catharanthus roseus cultured
cell suspensions. Phytochemistry. 2004; 65:1911-1917.
Lope’z-Pe’rez L, Martinez-Ballesta MC, Maurel C,
Carvajal M. Changes in plasma membrane lipids,
aquaporins and proton pump of broccoli roots, as an
adaptation mechanism to salinity. Phytochemistry. 2009;
70:492-500.

Mansour MMF, Salama Cellular basis of salinity
tolerance in plants. Environ Exp Bot. 2004; 52:113-122.
Duke NC, Ying Lo EY, Sun M. Global distribution and
genetic discontinuities of mangroves emerging patterns in
the evolution of Rhizophora. Trees. 2002; 16:65-79.
Protected Trees". Department of Water Affairs and
Forestry, Republic of South Africa. 2013.

Rhizophora mucronata”. Agro Forestry Tree Database.
World Agroforestry Centre. Retrieved. 2012, 10-17.



