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ABSTRACT

Rumex dentatus is a traditional medicinal plant that has been used in the treatment of anti-dermatitis, anti-inflammatory, anti-
tumour, diarrhoea, eczema, constipation, and locally known Toothed dock. This article describes the isolation of compounds from
CH3O0H extract of Rumex dentatus leaf. The structures of the isolated compounds were identified by spectroscopic analysis, such as
1H-NMR, 13C-NMR, DEPT-135, COSY, HMBC, and HSQC. The extract and compounds were evaluated for antibacterial activity. The
isolated compounds and antibacterial relationships were performed by molecular docking. The antibacterial activity was determined
on Staphylococcus aureus, Bacillus subtilis, Escherichia coli, and Pseudomonas aeruginosa by agar well diffusion assay. Molecular
docking studies were performed with the help of software such as Auto Dock Tools-1.5.6, Auto dock vina, chem3D pro 12.0.2.1076
and Discovery Studio Visualizer. The extract was showed maximum inhibition zone with Staphylococcus aureus, which indicates
good antibacterial activity. The molecular docking was exhibited best results with DNA gyrase. The antibacterial and docking results

were revealed that extract and compounds might be beneficially for antibacterial activities.

Keywords: Rumex dentatus, Hexacosanol, Hexacosanoic acid, COSY, DNA gyrase, antibacterial.

INTRODUCTION

umex dentatus is commonly known as Toothed

dock, Aegean dock and Golden dock belong to the

family Polygonaceae. It is a widely distributed many
temperate and tropical countries such as India,
Afghanistan, Pakistan, East Asia and is used in the
Mediterranean diet!. Rumex dentatus shows allelopathic
activity against wheat and mustard’..  Mostly,
allelochemicals of plants are phenolic compounds which
increase the generation of reactive oxygen species (ROS)
and biological stress3. The highest concentration of all ROS
is dangerous for organisms, and oxidative stress state in
the cell occurs. The high production of ROS can damage to
the cell by causing peroxidation of lipid, enzyme inhibition,
oxidation of protein, damage to nucleic acids, activation of
programmed cell death and ultimately leading to the death
of the cells. The plants have the antioxidant functioning
power to detoxify the effect of ROS. Rumex plant has been
used in traditional medicines for anti-inflammatory,
bactericidal, anti- dermatitis, astringent, anti-tumor.*®
Traditionally, the root of the plant is used for treating
acariasis, diarrhoea, eczema, constipation.” Various
pharmacological active compounds such as flavonoids
have been isolated from CHsOH crude extract of this plant,
but hexacosanol and hexacosanoic acid first time isolated
from this plant. Interestingly, long-chain alcohols were
developing rat sciatic nerves and brain biosynthesize®®.
Hexacosanol have been isolated from Protasparagus
falcatus'®, Acacia Nilotica®*, Sonchus wightianus'?,
Euphorbia retusa®®, Euphorbia peplus**, Baliospermum
Axillare®, Symplocos racemosa*®, Mallotus metcalfianus®’,

Sapium baccatum®® and showed biological activity such as
Insulin  secretion®, anti-HIV?, acetylcholinesterase
inhibitory activity?!. Hexacosanoic acid has been isolated
from Caesalpinia digyna??, Millettia speciosa®®, Egyptian
Propolis?*, Citrus reticulata®.

CH3OH crude extract and isolated compounds were
screened for antibacterial activities on Escherichia coli,
Bacillus  subtilis, Pseudomonas aeruginosa, and
Staphylococcus aureus. The bacterial infection is a major
cause for human communities worldwide.?® Therefore,
there is urgently needed to kill bacteria (bactericidal) or
stop bacterial growth (bacteriostatic) and develop new
bacterial antibiotic resistance. DNA gyrase is present in all
bacteria, play a key role in bacterial growth, which is the
best target of the drug.?’ Isolated compounds were docked
with DNA gyrase in silico.

MATERIALS AND METHODS
Plant Materials

The plant leaves of Rumex dentatus were collected from
district Aligarh, UP, India and identified by environmental
botanist, Plant Taxonomist, and Ethnobotanist professor
M. Badruzzaman Siddiqui, Department of Botany, Aligarh
Muslim University, Aligarh, India (Accession no. 31066).

General Experimental Procedures

TLC was carried out by on silica gel GF2s4 using a pre-coated
glass plate. IR spectra in potassium bromide pellets were
acquired on the Perkin Elmer 10.4 instruments.
Measurement of the melting point was determined at
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Stuart digital apparatus (SMP10), which is uncorrected.
HNMR (400 & 500 MHz) and 3C-NMR (100 & 125MHz) in
CDClz were recorded on Bruker Avance Il (400 MHz) and
Bruker Avance Neo (500 MHz) with TMS as the internal
standard. Mass spectra were acquired on the XEVO G2-XS
QTOF instrument.

Extraction and Isolation

Shade air-dried leaves (1.5kg) were extracted with 80%
methanol at room temperature for 21 days. CH3OH extract
was evaporated using a rotary evaporator at 70-80°C and
obtain 80g crude extract. Crude of CH3OH extract was
fractioned with benzene, ethyl acetate, methanol. CsHs
soluble fraction was eluted by column chromatography
using silica gel (60-120 mesh) to give seven main fractions
M1-M7. Fraction M4 was further eluted using gradient
petroleum ether/ benzene (3/7 7/3 v/v) by glass
column chromatography to yield four subfractions M41-
M4,s. Subfraction M4, was purified by CC using silica gel
using gradient petroleum ether/CeHs (5/5 v/v) to yield a
white colour powder of compound (1), and M43 was
purified using gradient hexane/EtOAc (95/5 v/v) to give
white powder of compound (2). The compound (1) and (2)
was further characterized by various spectroscopic
methods such as 1H-NMR, 13C-NMR, DEPT-15, HSQC, COSY,
HMBC. Spectral data are presented in Tables 1 and 2.

Compound 1

White color solid, Melting point: 86°C, ESI-MS of CsHs40
m/z: 382. IR Umax (KBr disc) cm™: 3303, 2919, 2850, 1467,
1062. *HNMR (CDCls 400MHz): 61 7.30 (1H, s; OH), 3.60
(2H, t, J=6.65, H-1), 1.56 (2H, q, J=6.88, H-2), 1.37-1.17
(46H, m, 2Hx23), 0.88 (3H, t, J=6.86, H-26). 3CNMR (100
MHz, CDCls): 6¢62.95 (C-1), 32.76 (C-2), 25.76 (C-3), 29.80-
29.23 (C-4-23), 31.94 (C-24), 22.71 (C-25), 14.15 (C-26).
HSQC: C-1 (62.8, 3.6; CH»), C-2 (32.7, 1.5; CH), C-3
(25.7,1.30; CH2), C-4-23 (29.8-29.2, 1.37-1.17; CH2x20), C-
24 (31.9,1.23; CHy), C25(22.7,1.27; CH), C-26 (14.1, 0.88;
CH3).

Table 1: 1D and 2D-NMR data for compound 1.2

Atom Type [T &u HMBC  COSY
1 CH, 62.95 3.60 (t) 2,3 2
2 CH, 32.76 [J=6.65 - 1
3 CH, 25.7 £z (U [ —
4-23  -[CHJls  29.8 156(q) e
24 23 29.2 =688  ___
25 CH2 31.94 Rz
26 CH2 271 13M 545
CHs 1415 137117 A

OH = ——- (m)

1.23 (m)

1.27 (m)

0.88 (t)

[/=6.86

Hz]

7.30 (s)

3Spectra run at 400 MHz (*H-NMR) and 100 MHz (}33C-NMR)
in CDCls.
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Compound 2

White amorphous solid, Melting point: 88°C, ESI-MS for
Ca6H5202 m/z: 396 [M*], IR Omax (KBr disc) cm™: 3295, 2919,
2850, 1707, 1466, 1298, 724. 'THNMR (CDCl3 500 MHz): &x
4.4 (1H, bs, OH), 2.34 (2H, t, J=5.8; H-2), 1.63 (2H, m, H-3),
0.88 (3H, t, J=5.52; H-26), 1.20-1.33 (42H, m, 2Hx21), 1.34
(2H, m, H-4), 1.24 (2H, m, H-25). 3C-NMR (125 MHz,
CDCls): 6c 179.54 (C=0), 33.97 (C-2), 24.70 (C-3), 29.71
(10xCH2), 29.67 (5%CHa), 29.61 (CH2), 29.45 (CH2), 29.37
(CH2), 29.25 (CH.), 29.08 (CH2), 22.7 (CH.), 31.88 (C-25),
14.12 (C-26). HSQC: C-2 (33.97, 2.34; CH2), C-3 (24.70, 1.63;
CH2), C-4-24 (29.0-29.71, 1.20-1.33; CH2x21), C-25 (31.88,
1.24; CH2), C-26 (14.2, 0.84; CH3).

Table 2: *H-NMR, 3C-NMR and ?D-NMR spectral data of
compound 2.2

Atom Type 6¢c &u HMBC Ccosy
1 C 179.54 - 28 | ==
2 CH, 33.97 2.34 (t, 3 3
3 CH, 24.70 J=5.8) 2 2,4
4-24  -[CHjs  29.0- 1.63 e
25 24 29.71 (2H, m) 26 26
26 CH; 31.88 120- . 25
CH; 14.2 133(m) .
OH = - 1.24 (m)
0.88 (t,
J=5.52)
4.4 (bs)

aSpectra run in CDCls solvent.
Antibacterial assays

The antibacterial activity test of CH3OH leaf extract and
compound (1 and 2) was determined by agar well diffusion
assay against two Gram-negative bacterial strains such as
Escherichia coli (ATCC- 25922) and Pseudomonas
aeruginosa-PAO1 as well as two gram-positive bacterial
strains like Bacillus subtilis (NRRL-14596), and
Staphylococcus aureus (MTCC 3160). Descriptively, the
test extract and compounds were dissolved in DMSO and
used in the concentration of 1 mg/ml. The overnight
freshly grown cultures of bacterial test strains were
adjusted to 1.5 x 108 U/ml). An aliquot of 100 pl of bacterial
strain was spread on nutrient agar (Hi-media) plates. Wells
was created in agar plates using a sterile cork borer of 8
mm diameter and wells were sealed with soft agar.
Followed the created wells, 100 pl of each test extract and
compound were added in each well. The plates were left
for incubation at 37 oC for 24 h. The zone of growth
inhibition around each well was recorded and measured in
mm with zone measuring scale.

Molecular Docking

Docking studies of isolated compounds were determined
by MGL tools and Autodock Vina. Chem3D Pro 12.0.2.1076
was used to draw the structures of compounds in 3D form.
Structures of the protein or enzyme was obtained by RCSB
and kollman charge, polar hydrogen added and set the grid
for compound 1 with dimension 88 x 126 x 112, center X =
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Y =Z=0.028 and for compound 2 with dimension 96 x 122
x 106, center X =Y =Z =0.028 by Auto Dock Tools-1.5.6.
Finally, molecular docking was completed by Autodock
Vina.

RESULTS AND DISCUSSION
Characterization of isolated compound 1 and 2

White colour solid of compound 1 was obtained, and MASS
spectra showed a molecular ion peak at m/z 382, which
reveals molecular formula CasHs40. The FT-IR (in KBr disc)
was showing an absorption peak at 3303 cm™® (O-H
stretching vibration, absorption), 2919 and 2850 cm™ (C-H
stretching), 1467 cm™ (C-H bending vibration) and 1062
cm? (C-O bending vibration). According to H-NMR in
CDCls, the proton at 64 3.60 (t, J=6.6 Hz, 2H) was integrated
for two protons which indicates methylene proton and
proton at &+ 0.88 (t, /=6.8 Hz, 3H) was integrated for three
protons which show one methyl group and OH proton was
observed at 7.30 ppm. 3C-NMR and DEPT-135 NMR
spectra were indicated one methyl group (8¢ 14.15) and
twenty-three methylene groups (6c 22.7, 25.7, 29.23-29.8
{20-carbon}, 31.9, 32.7, 62.9). Methyl proton at §40.86 in
the HSQC spectrum was linked from methyl carbon (6c
14.1). The methyl carbon (6¢14.1) in HMBC (Figure 2) was
connected from two methylene carbon (8¢ 22.7 and 31.9).
It indicates that methyl carbon &c 14.1 was correlated
from two methylene carbon 6c22.7 and 6¢ 31.9. In HSQC
spectrum, methylene proton (6+ 3.6) was correlated from
methylene carbon 6¢62.8, in HMBC the methylene carbon
(6c 62.8) was correlated to methylene carbon (8¢ 22.7 and
31.9) which indicates that methylene carbon (6¢ 62.8) was
connected from two methylene carbon (6¢ 22.7 and 6¢
31.9). The COSY correlation (in Figure 1) was exhibited
between 6+ 3.6 and én 1.5. So, It was confirmed that
isolated compound 1 is hexacosanol.

4

Figure 2: HMBC correlation of compound (1)

Compound 2 was obtained as a white, amorphous powder.
The MASS spectra were showed a molecular ion [M*] ion
at m/z 396 which indicates molecular formula CasHs20;.
The FT-IR (in KBr disc) was showing an absorption peak at
3295 cm™ (0-H), 2919 and 2850 Cm™ (C-H), 1707 Cm'?
(C=0) and 1466 Cm (C-H). *H-NMR in CDCl3 was showing
one triplet at 61 0.88 (3H, t, /=5.52; H-26) which indicates

ISSN 0976 — 044X

one methyl group and one broad signal of COOH proton
was observed at 4.4 ppm. 33C-NMR, DEPT-135, and HSQC
resolve 24 methylene, one methyl and one quaternary
carbon group. HMBC experiment in Figure 4 was exhibited
a correlation between 6¢31.8 to 61 0.88, which indicating
one methyl group at position C-26 and between 6¢ 179.5
and 61 2.3, 1.6 reveals a carbonyl group (C=0) at position
C-1. *H-'H correlation of &4 2.3 to 1.6 and 1.6 to 1.3 in
COSY spectra were showed in Figure 3, which indicates
methylene group connectivity. It was confirmed from the
spectral technique that isolated compound 2 is
hexacosanoic acid.

Figure 4: HMBC correlation of compound (2).

Antibacterial Activity

Antibacterial activity of leaf extract and isolated
compounds were investigated against Escherichia coli,
Bacillus  subtilis  Pseudomonas  aeruginosa, and
Staphylococcus aureus using the agar well diffusion assay.
The zone of inhibition of extract, hexacosanol and
hexacosanoic acid were summarized in Table 3 and Figure
5. CH3O0H crude extract exhibits minimum inhibition zone
13 mm with Bacillus subtilis and 23 mm with
Staphylococcus aureus. Extract with Staphylococcus
aureus provides a large surface area for contact and show
more activity. Hexacosanoic acid shows minimum
inhibition zone 18 mm with Staphylococcus aureus for
contact. Hexacosanol shows minimum inhibition zone 10
mm with Staphylococcus aureus, 17 mm with Bacillus
subtilis and 20 mm with Escherichia coli. Hexacosanoic acid
with Escherichia coli gives more surface area for contact
and show high activity. When comparing, extract with
compounds then extract showed maximum activity against
gram-positive bacteria (staphylococcus aureus) due to its
antibacterial action against cell wall synthesis. The
variation between Gram-positive and Gram-negative
bacterial sensitivity is expected due to differences in the
composition of the cell wall of these two groups of
bacteria. The gram-positive bacterial cell wall is composed
of a thick layer of peptidoglycan, and short peptides are
capable in the cross-linked formation of linear
polysaccharide chains, thus forming more rigid structure
leading to difficult penetration of the test compound
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compared to the gram-negative bacteria in which the cell 4.8 Kcal/mol binding affinity. Classical and non-classical
wall is comprised of a thin layer of peptidoglycan.?® Hydrogen binding interaction with amino acid PHE and SER
appeared. Hydrogen bonding interactions of PHE-97 at
1.92 distance with a hydroxyl group, SER-98 at 3.58
distance with a carbonyl group.

Figure 5: Zone of inhibition of test compounds against SER- P
Gram positive and Gram negative bacteria 4
Molecular Docking with Hexacosanoic acid

Molecular docking of hexacosanoic acid with DNA gyrase Figure 6: Interaction of hexacosanoic acid with residues

of Staphylococcus aureus is presented in Figure 6. shows - SER and PHE.

Table 3: Antibacterial activity of test compounds against Gram positive and Gram negative bacteria

Bacterial strains Rumex dentatus CH3sOH extract Hexacosanoic acid  Hexacosanol
Bacillus subtilis 14596 +ve (13 mm) -ve +ve (17mm)
Staphylococcus aureus 3160 +ve (23mm) +ve (18mm) +ve (10mm)
Escherichia coli 25922 -ve -ve +ve (20mm)
Pseudomonas aeruginosa (PAO1) -ve -ve -ve

Docking Studies with Hexacosanol

Docking of hexacosanol with DNA gyrase of Staphylococcus
aureus (in Figure 7) shows -3.8 Kcal/mol affinity. Classical
and non-classical hydrogen bonding interaction with
residues GLU and THR was displayed. Hydrogen bonding
interaction of GLU-613 at 2.49 distance with a hydroxyl
group and THR-617 at 3.45 distance with C-1.

CONCLUSIONS

In summary, we have isolated hexacosanoic acid, and
hexacosanol from the leaf extract of the Rumex dentatus
plant and the structure of the isolated compounds were
confirmed by several spectroscopic techniques. The
antibacterial activities were screened on two gram-
negative and two gram-positive bacterial strains. Best
results were exhibited by extract and hexacosanol
compound on Staphylococcus aureus (23 mm) and
Escherichia coli (20 mm). The best binding affinity of
isolated compounds was exhibited with DNA gyrase. The
extract and compounds may be useful in bacterial disease.
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Figure 7: Interaction of hexacosanol with amino acid GLU
and THR.



http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

Int. J. Pharm. Sci. Rev. Res., 64(1), September - October 2020; Article No. 02, Pages: 7-11

REFERENCES

16.

ISSN 0976 — 044X

Gupta A, Sharma MC, Biologically Active Long-chain Aliphatic
Alcohols and Esters from the Bark of Symplocos racemosa,

1 Hfadji.chambis AC, Paraskeva.-li-ladjicham?i D, Della A, Elena International Journal of Pharmacognosy and Phytochemical

Giusti M, Pasquale C, Lenzarini C, Censorii E, Reyes Gonzales- Research, 7, 2015, 1056-1059.

Tejero M, Patricia Sanchez-Rojas C, Ramiro- Gutierrez JM,

Wild and semidomesticated food plant consumptioninseven 17+ Riviere C, Hong VNT, Pieters L, Dejaegher B, Heyden YV, Van
circum-Mediterranean areas, Int J Food Sci Nutr, 59, 2008, MC, Quetin-Leclercq J, Polyphenols isolated from antiradical
383-414. extracts of Mallotus metcalfianus, Phytochemistry, 70, 2009,

2. Hussain, Farrukh, Faisal M, Bong SK, Sung OY, Allelopathic 91-99.
suppression of wheat and mustard by Rumex 18. Singha R, Ghosh P, Phytochemical Investigation of Sapium
dentatus ssp. Klotzschianus. Journal of Plant Biology, 40, baccatum: Identification of 3a-hydroxy-1a, 2a-epoxy lupan,
1997, 120-124. The Pharmaceutical and Chemical Journal, 5(2), 2018, 9-15.

3. Ortega RC, Lara-NUfiez AL, Anaya AL, Allelochemical stress ~ 19- Damge C, Hillaire-Buys D, Koenig M, Gross R, Hoeltzel A,
can trigger oxidative damage in receptor plants: mode of Chapal J, Balboni G, Borg J, Ribes G, Effect of n-hexacosanol
action of phytotoxicity. Plant Signal Behav, 2, 2007, 269-270. on insulin secretion in the rat, European Journal of

Pharmacology, 274, 1995, 133-139.

4. Suleyman H, Demirezer LO, Kuruuzum ZN, Lu B, Gocer F,

Ozbakir G, Gepdiremen A, Antiinflamanatory effect of 20 Sareedenchai V, ~Wiwat C,  Wongsinkongman P,
aqueous extract from Rumex patientia L, Roots  J. Soonthornchareonnon N, In vitro Testing of Anti-HIV and
Ethnopharm, 65, 1999, 141-148. Antioxidative Activities of Argyreia nervosa (Burm.f) Bojor

I . L o Leaves, Mahidol University Journal of Pharmaceutical

5. Yildirim A, Mavi A, Kara AA, Determination of antioxidant and Sciences, 41(4), 2014, 47-53.
antimicrobial activities of Rumex crispus L. Extracts, J Agric
Food Chem, 49, 2001, 4083-4089. 21. GadeS, Rajamanikyam M, Vadlapudi V, Nukala KM, Aluvala R,

. . o o Giddigari C, Karanam NJ, Barua NC, Pandey R, Upadhyayula

6. L|tV|.nenk.o YA, Mgzyctha RA, Phytochemlcal investigation VSV, Sripadi P, Amanchy R, Upadhyayula SM,
of bl.ologlcally active substances in certain Kazakhstan Rumex Acetylcholinesterase inhibitory activity of stigmasterol &
species, Chem Nat Comp, 5, 2003, 368-370. hexacosanol is responsible for larvicidal and repellent

7. Chinese Herbs, State Administration of Traditional Chinese properties of Chromolaena odorata, Biochimica et Biophysica
Medicine of China, Shanghai Science and Technology, Acta, 1861, 2017, 541-550.

Shanghai Press, 6, 1999, 722. 22. Srinivasan R, Chandrasekar MJN, Nanjan MJ, Phytochemical

8. NatarajanV, Schmid HHO, 1-Docosanol and other long chain Investigations of Caesalpinia digyna Root, E-Journal of
primary alcohols in developing rat. Brain, 12,1977, 128-130. Chemistry, 8(4), 2011, 1843-1847.

9. Natarajan V, Schmid HHO, Sastry PS, Biosynthesis of Long-  23. Ding P, Qiu J-Y, Ying G, Dai L, Chemical Constituents of
Chain Alcohols by Developing and Regenerating Rat Sciatic Millettia speciosa. Chinese Herbal Medicines, 6(4), 2014, 332-
Nerve, ) Neurochem, 43, 1984, 328-334. 334.

10. Ali M, Sultana S, Phytochemical investigation of the aerial 24. Salah NM, Souleman AMA, Shaker KH, El Hawary S, El-Shahid
parts of Protasparagus falcatus (L.) Oberm, Journal of ZA, El-Hady FKA, Acetylcholinesterase, Alpha-Glucosidase
Pharmacognosy and Phytochemistry, 5(5), 2016, 184-188. and Tyrosinase Inhibitors from Egyptian Propolis,

11. Sharma AK, Dobhal MP, natural chemical compounds from International Journal of Pharmacognosy and Phytochemical
stem bark of acacia nilotica: isolation and characterization, Research, 9(4), 2017, 528-536.

Int Res J Pharm, 10(6), 2019. 25. Khan MA, Ali M, Alam P, Phytochemical investigation of the

12. Joshi S, Poudel TN, Isolation and characterization of the fruit peels of Citrus reticulata Blanco, Natural Product
chemical constituents of Sonchus wightianus of Nepalese Research, 24(7), 2010, 610-620.
origin, J Nepal Chem Soc, 28, 2011. 26. Boucher HW, Talbot GH, Bradley JS, Edwards JE, Gilbert D,

13. Shaaban M, Ali M, Tala MF, Hamed A, Hassan AZ. Ecological Rice LB, Scheld M, Spellberq B, Bartlet.t ) Ba'd bugs, no Flrugs:
and Phytochemical Studies on Euphorbia retusa (Forssk.) no ES!(APE!.An updatg from the Infectious Diseases Society of
from Egyptian Habitat, Journal of Analytical Methods in America, Clin Infect Dis, 48, 2009, 1-12.

Chemistry, 2018, 2018, 10. 27. Maxwell A, DNA gyrase as a drug target. Trends Microbiol, 5,

14. Amin E, Moawad A, Hassan H, Biologically-guided isolation of 1997, 102-109.
leishmanicidal secondary metabolites from Euphorbia peplus ~ 28. Shrivastava S, Bera T, Roy A, Characterization of enhanced
L, Saudi Pharmaceutical Journal, 25(2), 2017, 236-240. antibacterial effects of novel silver nanoparticles,

15. Mewara DK, Singh DR, Chemical Examination of Roots of Nanotechnology, 18, 2007, 225103.

Baliospermum axillare Blume, AIJRA, I1I(11), 2015.

Source of Support: None declared.

Conflict of Interest: None declared.

For any question relates to this article, please reach us at: editor@globalresearchonline.net

New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com

International Journal of Pharmaceutical Sciences Review and Research

Available online at www.globalresearchonline.net
©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

11


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
mailto:editor@globalresearchonline.net
mailto:submit@globalresearchonline.net
mailto:submit_ijpsrr@rediffmail.com

