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ABSTRACT

The ocean offersarich source of structurally unique molecules providing
novel plate form for drug discovery. The 95% ethanol extract of the epi-
carp of the fruits of X. molluccensis given orally at a dose of 500mg/kg
showed significant antidyslipidemic activity in hamster model. Among
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the four fractions tested the chloroform soluble fraction showed highly
significant lipid lowering activity at 50 mg/kg. Further purification of chlo-
roform fraction yielded four compounds. Out of four compounds
bioevaluated, only one compound showed promising activity even at 25mg/

kg. dose. © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

Dydipidemiaisdevationof plasmacholesteral, trig-
lycerides(TGs), or both, or alow high density lipopro-
teinlevd that contributesto thedevel opment of athero-
sclerosis. Causes may be primary (genetic) or second-
ary. Diagnosisisby measuring plasmalevelsof total
cholesteral, TGs, andindividud lipoproteins. Trestment
isdietary changes, exercise, and lipid-lowering drugs.

Xylocarpusmolluccensis(Lamk) M.Roem. synony-
mousto Carapa molluccensis(Lamk) belongsto Natu-
ral Order Mdiacese. Itisamangroveand iscommonly
known as pussur and Pitakurain Hindi language. Itisa
tall treeranging upto 10-12 m. tall and trunk of 60 cm
diameter at the base, dightly buttressed stem. Bark is
red withthick flacks. Wood redin color, leafl ets7-12x3-
6 cm. ovate, acute at apex, oblique at thebase, flowers
2-3cm. across, whitewithred glandsing de, samind teth
obscure, anthersexceeding theteeth, stigmacup shaped,

fruits 10-15 cm. across globose. This species of
Xylocar pusisuncommon and growsinassociationwith
Heritieralitteralis. Flowering and fruitingfrom Juneto
September. Itismainly reported to befound in Mahanadi
ddtaicregionandinAndamang?.

Thebark pressingsof X. molluccensisareusedin
choleraand fever intraditiona system of medicing?.
Thefruitsof X. molluccensisarea so used asaphrodi-
siacl?, Thekernelsareusedintonicsandinrelieving
colic pains. Theseedsor peelsof thefruitsare utilized
to poultice swellingsand ash of theseedsisapplied to
itch. Thefruitsare used asacurefor swellingsof the
breast and in elephantiasig?. Thebark pressingsare
used totreat feversincluding those caused by maaria
All partsare used as astringent!, but the bark and root
more so. Thebark isaso used in dysentery, diarrhoea,
and other abdominal troubles and febrifuge®. Seed
ash ismixed with sulphur and coconut oil and applied
asointment for itch’®. Theroot isused totreat cholera,
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from Burmato Phillipines. The seed pasteisalso used
for therelief of breast cancer’>®,

Literaturereview reveded that someresearch work
has been carried out on this plant toisolate the chemi-
cd congtituents. Few limonoidssuch as Xyloccensins-
A, B, C, D, E and Fwereisolated and characterized
from the seed and timber of the plant™ Xylomollinwas
isolated and characterized from the unripe fruitg®
XyloccensinsG H, and | wereisolated by Taylor group
fromthisplant and structureswere a so established®.

Few hydrocarbons, fatty acids and fatty alcoholswere
identified in thewaxes of the plant!*®. Xyloccensins|
and Jwerefurther isolated by Khisal etal*Y, Conolly
and hisgroup isolated M exicanolidefrom thisplant!*?.
A new unsaturated aryl ketoacid and its methyl ester
wasisolated from thisspeciesby Bercich et al.[*¥. Few
morelimonoidsi.e. detigloyl-6-deoxyswietenineacetate,
phragamalin 3,30-diacetateand phragmalin 2,3,30-tri-
acetate werea so reported from thisspeciesby African
group [Mulholland].

Xylocarpus molluccensis Fruits (1.0Kg)
Extracted with 95% EtOH (5x4 lit)
l Filtered & Concentrated

Residue

From 95% EtOH (fraction c)

Residual

plant material (Rejected)

Yield (8-12%4)
Fractionated with hexane, chloroformé& n-butanol
successively (4x200ml) and each concentrated separately

Hexane Chloroform(F018) n-Butanol n-Butanol
Soluble fraction Soluble fraction Soluble fraction msoluble fraction
Yield: 9-10% 20-27% 8-9% 50-55%
Chromatography&
Rechromatography
Xyloce-E  Xyloce Isomers Xyloce-T Xyloce-J  B-Sitosterol Palmitic acid B-Sitosterol- B-D -glucoside

0.2-0.32%  0.8-1.0%

0.22-0.32% 0.5-0.60% 0.40-0.6% 0.32-0.6%

0.1-0.32%

\ 4
Chromatographic fraction(fr.e)
Yield: 1.1-1.2%

Figurel

MATERIALSAND METHODS

Plant material

Fruitsof the Xyl ocar pus- molluccensismangrove
werecollected and identified by Dr. M.N.Srivastavaof
the Botany Division, Central Drug Research Institute
from South Andaman Coast in the month of March.
Specimen sampl e (voucher specimen number 424) has
been identified and preserved in the herbarium of the
Botany Divisonof thelnstitute, Lucknow, India. Fruits
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wereshadedried and. epicarp fromthefruitswere sepa-
rated.

Extraction fractionation and isolation of compounds

Air dried powdered epicarp (1.0Kg.) wereplaced
inglass percolator filled with 95% ethanol 5.01it. and
allowed to stand overnight at room temperature, the
percol ate was collected and the process of extraction
was repeated four times. The combined extractswere
filtered, concentrated under reduced pressure below
50°C to minimum volumeof 1.0lit. It wasfurther dried

-
A Tudéan Journal



NPAIJ, 9(1) 2013

Vijai Lakshmi and Anju Puri 3

inhot air vacuum oven at 50°C to brown powder (100
g) Thebrown powder was suspended in water (70ml)
and fractionated into chloroform solublefraction by
extraction with chloroform (5x250ml) in aseparating
funnel. The combined extract was concentrated under
reduced pressure below 50° C to get brown viscous
mass, which wasfinally dried under high vacuumfor 2
hrs. to removethelast traces of solvent (chloroform
soluble25.0g). Thechloroform fraction (20 g) wassub-
jected to silicagel column chromatography (60-120
mesh) and the column (1.2 meter length and 4cmin
diameter made of glasswas used) was el uted with hex-
ane-ethyl acetate (99:01-0:100) affording 48 fractions
(eachfractionsof 200 ml volume). Fractions showing
identica TLC pattern were mixed together and grouped
into 6 maor groups of fractions. Initial two groups

7o

\/\0

Xyloccensin-1

B- Sitosterol-O-p-D-glucoside

CH,(CH,);4COOH
Palmitic acid
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wereof very non polar compounds. Rechromatography
of fraction 3(grouped) over slicagel column using hex-
ane- ethyl acetate (99:01-98:02) aseluent and 10 frac-
tionswere collectedeach of 50ml volume. Fractions
showingidentical TLC patternonsilicagdl plateswere
grouped together and finally by HPL C reverse phase
on C_,Silicacolumnsusing acetonitrile-water 6:4, v/v
at 230nm using uv-detector yielded 2 pure compounds
Namely xyloccensin-E*3 xyloccensin-114, xyloccensin-
J4 xyloccensin-X & Y9 B-sitosterol™®, Palmitic
acid” and B-sitosterol-  —D glucoside*®. All these
were characterized using ir, nmr, mass, derivetization
and comparing thedatawith thosegiveninliteraturefor
these compounds. Thesewere also compared with au-
thentic samplesonthinlayer platesaswell astheir spec-
tral data.

HO

B-Sitosterol

MeOOC

OAc

OAc
Xyloccensin E

Figure2: Sructuresof thepurecompoundsisolated and characterized.

xyloccensin —X

o Xylocecensin-Y
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Test models used for the evaluation of the
antidydipidemicactivity

Golden Syrian hamsters (M esocricetus auratus),
male, wt. 12010 g were kept in a room-with tem-
perature control (25-26°C) rel ative humidity 60-80 %
and 12:12 hourslight/dark cyclelight (on from 8.00
AM to 8 PM). the hygenic conditions of theroom were
a so maintained. Theanima swith identification marks
wereacclimatized for oneweek before starting the ex-
periment. Theanimal had free accesstothenormd diet
and water ad libitum. Experimentd protocolswereap-
proved by our Ingtitutiona Ethical Committee, which
follows guidelines of Committee for the Purpose of
Control and Supervision of ExperimentsonAnimals
(CPCSEA)and complieswithinternational norms of
INSA.

Highfat diet

Highfat diet- (HFD) was purchased from Research
Diet Inc, New Brunswick USA (Product code No. D-
99122211) containing fructose (9%w/w), deoxycholic
acid (0.45%wi/w), cholesterol (0.45%W/W) and co-
conut oil (26%W/W) mixed with normal chew diet.

Antidydipidemicactivity in high fat diet fed ham-
ster model

Hamsterswerefed with high fat diet- (HFD) and
they werefound to devel op dydipidemia. All hamsters
weredividedintotwo groups—HFD fed, HFD fed plus
test samplestreated group containing eight animalsin
each group. HFD (9.0g/animal) wasgivento animals
of boththegroupsdaily fromday 1today 10. Animas
had free accessto thediet and thedaily diet consumed
by animal swas cal cul ated by subtracting theleft over
diet on next day from the added diet on previousday.
Thetest samplesweregiven oraly at different doses
from day 4 to 10 onceaday to thedrug treated groups
only. Theanimalsof HFD fed group, same amount of
vehiclewasgiven. Thebody weight of animaswasre-
corded daly.

Collection of blood samplesand biochemical analy-
sisfrom plasma

After theday-10, theanimal swerekept for aover-
night fasting. Blood was collected in EDTA coated tubes
fromtheretroorbital plexusof thehamsters. Theblood

Natural Products

sampleswere centrifuged at 4000 rpm for five minutes
and plasmawas separated. The plasmaof the samples
were used for the assay of total cholesterol (TC)™
triglycerides (TG)?! HDL — cholesterol (HDL-C)2!
glucose (glu))?? glycerol (gly)¥ and freefatty acids
(FFA) (Wako Pure Chemicals Limited) were by stan-
dard enzymatic methods using auto analyzer. All assay
kits except of FFA were purchased from Beckman
Coulter International, USA and assay kit for FFA was
purchased from Wako pure Chemical IndustriesLtd,
Osaka Japani®4,

At the end of the experiment i.e. on day 10", the
blood of non fasted animals were withdrawn in two
sets of tubes in which one set contains 120 ul NaF
(4.5mg./ml) and after 15 min. in cold, plasmawas sepa-
rated. Biochemicd andysisof plasmawith out NaF-was
performed onthesameday for Triglycerides(TG) total
Cholesterol (TC) HDL-Cholesterol using enzymatic
diagnostic kits. Similarly the plasmacontaining NaF
Glucose was assayed for glucose, glycerol and free
Fatty acids (FFA) on Synchron CX-5. Clinical System
Beckmann Coulter Instrument. The datawas andyzed
for itssignificance on Prism Software (TABLE 1& 2).

TABLE 1: Antidydipidemicactivity of theEtOH ext, itschlo-
roformfraction and purecompound in didlipidemic hamster
modd.

Test DO® 5 CHOL HDL GLY FFA HIC
samples (mg/kg)
500 717 31" +20 59 39 +57
500 797" 17 450 @8"* 18 +86
EtOH o
oxtract 500 58 320 20 26 17 +18
500 60 8 +18 31 30 +29
500 7177 2 +5377 10 12 +m4
250 ~ ***_ okok +64 _ okok R kkok +152
Chloroform 89* 33 69*” 33*
fraction of the 250 52 22 +70 -40 -30 +122
ethanol extract
100 55° NC +50 -27 .28" +54

250 49" 12 429" 48" +9 42

nButand solublefraction
of the EtOH extract 250 -390 20 -9 20 -20 +28

250 0™ 421" +a3 a7 436 +19

nButand insoluble

fraction of the tOH extract ~ 55q 30 -5 6 -12 -22 NC

108.24
(300p mole)

Fenofibrate

kK vk
(Standard drug) NC -36™* -20% +10

-42% -18*

RESULTSAND DISCUSSION

Theethanol extract of thefruits of X. molluccensis
showed promising antidydipidemicectivity (TABLE 1)
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at 500mg/Kgdosein highfat diet hamsters. On further
fractionation into four fractionstheactivity waslocal -
ized tothe chloroform fraction only. On chromatogra-
phy of the chloroform fraction, the pure compounds
isolated and tested at lower doses (TABLE 2) did not

—==> [ul| Paper

show activity except new xyloccensins X and'Y mix-
ture, it showed lowering of TG and FFA at different
doses(TABLE 2). Further synthetic modification will
done on these xyloccensins mixtureto enhancethe ac-

tivity.

TABLE 2: Antidydipidemic activity of the column fraction and purecompoundsof the chlor oform fraction of theethanol

extract in dyslipidemic hamster model.

Test samples Dose (mg/kg)

TG CHOL HDL H/C

Chromatographic fraction of the 10
chloroform fraction 100
Xyloccensin-E 10

o ) 10
Novel xyloccensins o5

Mixture (X & Y) 5

Xyloccensin- | 25
B- Sitosterol 25
Fenofibrate (Standard drug)

108.24 (300 mole)

-12
+83
-10

28 +3
ATF*F 44

-13 +8 -5 -3
75 -37 +18
-22 -18 -25
-43 -4 NC -3
-30° NC
-45° -20
NC NC -5 -5
-7 NC -5
-42* -18* NC

36" -20¢

& 1-Fenofibrae

m3-Chramato. Fract. Of CHoro
Fract, 10mgkg

@3-Chramatn. Fract. OF Chion
Fract , 100mghkg

W4 ¥yioccensn E

BY5 Movel Myloocendng mi
(] 10 mgkg

BENavel ¥yloccensns mix
(¥] 25 mghg

B7-Movel ¥ylooCEnsng mix
] 50 mghg

oE Myioceensn |

i
Q8-E-srnstenal

o
3
v,

fﬂ'
2

o
&

x

~

:\bn

HDL GLY

Figure3: Antidydipidemic activity of the column fraction
and purecompoundsof the chlor ofor m fraction of theethanol
extract in dydlipidemic hamster model.
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