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ABSTRACT

We have investigated different extract of Lagenaria siceraria for their
potential of antihyperlipidaemic and antiatherosclerotic effect. These ac-
tivities were tested by using the triton and cholesterol induced
hyperlipidaemia. Fractions were tested at two-dose levels 250mg/kg and
500 mg/kg body weight. The results of the study revealed that by triton,
total cholesterol and triglycerides level were significantly increased
(P<0.0001) inrats ascompared to normal control. Ratswith dried petroleum
ether and methanolic extracts (250 mg/kg) caused significant reduction
(P<0.01) intotal cholesterol and triglycerides compared to triton WR 1339.
In cholesterol induced hyperlipidaemia, at the end of 9" day there were
significant increase in above parameters of cholesterol-administered rats
excepting HDL -c (which decreased significantly) compared to normal con-
trol (P<0.0001). Besidesreducing TC, TG LDL-c, VLDL-c, TC: HDL, LDL:
HDL and atherogenic index, petroleum ether and methanolic extracts in-
creased HDL-c level significantly compared to cholesterol treated rats
(P<0.01). Based on this study, we confirmed that fractions of stem and
leaves of Lagenaria siceraria is a potentially useful for the treatment of
hyperlipidaemia and atherosclerosis.
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INTRODUCTION

Increased plasmalipidlevel, mainly total choles-
teral (TC), triglycerides(TG), and low dengity lipopro-
teins(LDL) aong with decreasein high density lipo-
proteins (HDL) are known to cause hyperlipidaemia
whichiscoreininitiation and progression of arterio-
sclerosgisimpasse. Therefore, primeconsderdioninthe
therapy for hyperlipidaemiaand arteriosclerosisisto
attenuate the elevated plasmalevelsof TC, TG and
LDL dongwithincreaseinHDL lipidslevel$*2.

Lagenaria siceraria Stand. belongs to family

cucurbitaceae, isacommon vegetable known for In-
dia. Lagenariasiceraria (LS) isaclimber stem and
leavestraditionally used for its cardioprotective, car-
diotonic, general tonic and diuretic properties. Pres-
ently Ayurvedic practicenersof Indiaarerecommend-
ingjuiceof LSfor thetreatment of highlipidlevel and
atherosclerosis. Prominent effectsof juice have been
reported by beneficiaries; even casesof angioplasty and
bypass surgery avoidanceare avail able™.

Literature studieson LS have shown the presence
of falconoids?, cucurbitacin saponin©, flavonec gly-
cosided?. L Sfruits have been reported to possess an-
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tioxidant activity™, hypolipidemicand antihyperlipidemic
effectsin normochol esterol emic and triton-induced
hypolipidemic ratsl®”. Early work shows that
ribonucleolytic activity of |ageninisol ation and i dentifi-
cationfromL S,

Survey hasrevealed anumber of usesof different
partsof thisplant. Thesurvey of literaturereved ed that
no antihyperlipidemic effect hasbeen carried out on
different extracts of stem and leavesjuiceof LS. This
investigation isan attempt to find out the possibl e ef -
fectsof fivedifferent extractsfrom LS stem and leaves
intriton-induced hyperlipidaemicratsaswell asincho-
lesterol induced hyperlipidaemicrats, by measuring dif-
ferent parameters of blood-lipid profile, viz TC, TG
LDL andHDL.

MATERIALAND METHODS

Chemicalsand plant material

Triton WR 1339 (Tyloxapol) wasreceived as gift
samplefrom HiMedialaboratory, Bombay. Standard
drug, Gemfibrozil wasgift samplefrom PanaceaBiotech,
New Delhi. Cholesterol and coconut oil was supplied
by Sameer chemica, Nagpur, Maharastra. Enzymatic
kits, JK diagnosticswereused for determination of dif-
ferent biochemical parameters.

Theplant of Lagenariasceraria(Moling) Standley
stem and |eaveswere collected from maharg baghre-
gion of Nagpur. It was authenticated by Dr. M. N.
Dongarwar, department of botany, Nagpur University,
Nagpur. A voucher specimen (289/2, dated Septem-
ber 10, 2013) wasdeposited at the herbarium of above
department.

Removal of stem and leavesjuice

Juicewasobtained using juicer (without the addi-
tion of water and peeling). Total 7-kilograms of stem
and leavesweretreated to get around 3000 ml of juice.
Juicewasfiltered through fine cloth. Color of thefresh
juicewaslight greenwithturbidity.

Fractionation of juice
Juicewasfractionated (liquid-liquid extraction) in
separating funnel successively with organic solventsin

ascending order of their polarity. Thejuicewas con-
centrated and then extracted with further solvents pe-
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troleum ether, benzene, solvent ether, chloroform and
methanol. Solventsremoved by evaporatorsand weight
determined.

Animal

Thestudy was carried out in Sprague-Dawley al-
bino rats of either sex (160-200 g). All animalswere
housed in group of 5 and maintained under standard
condition (12/12 hlight/dark cycle, 25+2°C) with free
accessto pellet rat diet (Gold-Mohor Brand, India)
andwater ad libitum. Ingtitutional Animal EthicsCom-
mittee, constituted under the guidelines of CPCSEA,
Ministry of Environment, Govt. of India, New Delhi,
approved dl theanima experimenta protocol.

Acutetoxicity study inrats

The petroleum ether, benzene, solvent ether, chlo-
roform and methanolic extract wasadministrated at in-
creasing doses of 125, 250, 500, 750, 1000 and 2000
mg/kg bw by ora route. After administration of the ex-
tracts, theanima swere observed continuoudy for 24 h
(withspecid atentiongivenduringthefirst 2 h). Changes
inthenormd activity of ratsdueto acutetoxicity were
monitored. Theletha dosethat killed 50% of themice
was estimated after 24 h, applying the method of 9.
Effective dose has been decided on the bases of above

Study.
Evaluation of hyperlipidaemia
Triton-induced hyper lipidaemic protocol method A

For thisprotocol total elght groupsof rats(six rats
each group) wereformed. 16 h fasted rats were em-
ployed inthe study. Before starting of experiment, for
basdlinereadings, blood waswithdrawn fromretro or-
bital plexus(using afine capillary) of ether-anaesthe-
tized rats. Serumwas obtained from blood by centrifu-
gation (150x g, 10 minutes) and thenanayzed for tota
triglyceridesandtota cholesteral.

Hyperlipidaemiawasinduced by singlei.p. injec-
tionof Triton WR 1339 (350mg/kg, 07 % solutionin
norma saine). All thetest fractionswere administered
by gavageroute (only onceinentireexperiment) imme-
diately after triton administration. Fractionsweretested
at two-dose levels 250 mg/kg and 500 mg/kg-body
weight. Ratswerenot fed but had free accessto water
during the experiment period (48 h).
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Cholesteral induced hyperlipidaemic method B

The method described by*4 was employedinthe
study. Inthismethod hyperlipidaemiawasinduced by
cholesterol fractionsof juicewhich wereeffectivein
triton devel oped hyperlipidaemiaweretested. At the
start and at the end of protocol (9" day) animaswere
fasted for 12 h and blood was withdrawn and serum
wasestimatedfor lipid profile(HDL-c, LDL-c, VLDL-
¢, totd triglycerides, tota cholesterol, TC: HDL, LDL.:
HDL, atherogenicindex)

Blood collection and biochemical analysis

Serum samplewere anaysed for the estimation of
TC, TG LDL, HDL, atherogenic index, TC: HDL,
LDL: HDL and atherogenic index as per reported
method*4,

Evaluation of weight gain

A significant weight gain at the end of 9" day was
foundin cholesterol administered anima scompared to
normal control animal but weight gainwassgnificantly
lessin petroleum ether and methanolic groups com-
pared to cholesterol administer rats.

Deter mination of fecal fat

Duringthelast three days of the experiment feces
were collected every morning, dried and preserved for
analysig®®. Fat was determined using gravimetery
method. A weigh amount of dried feces(homogenized)
was extracted with petroleum ether. The extract was
evaporated to dryness and the residue was weighed.
Thiswasrepeated till constant weight was obtained.
Theweight wastaken to represent the amount of fat
present in the specimen.

Preiminary phytochemical screening

Petroleum ether and methanolic fractions were
showed anti hyperlipidaemic and antiatheroscl erotic ac-
tivities, thereforeto know the principlespresent inthem,
they weretested for primary and secondary metabo-
lites
Thin layer chromatography

Petroleum ether and methanolic fractionsof LSSL
juice showed antihyperlipidaemic and
antiatherosclerotic activitiestherefore they were sub-
jected to thinlayer chromatography tofind out the prob-
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able number of compounds present inthem. The ad-
sorbent used for thin layer chromatography wassilica
gel G. A number of devel oping solvent systemswere
tried, for each fraction but the satisfactory resol ution
was obtained for petroleum ether hexane: acetone
(90:10) and for methanolic chloroform: ethyl acetate
(90:10).

Satistical analysis

Daawerestatigticdly andyzed asmeans+ S.E.M.
and expressed as extremely significant compared to
normal control (p<0.0001); Student’s t test, and sig-
nificant compared to triton group (p<0.01); oneway
ANOVA followed by Dennett’s t test.

RESULT AND DISCUSSION

Fractionation of juice

Preliminary phytochemical screening showed the
presence of steroids, tannins and flavonoids, so pri-
mary role of these secondary metabolitesin aboveac-
tivitiescannot beruled out (result not shown).

Thinlayer chromatogr aphy

TLC of the petroleum ether extract on precoated
silicagel GF,,, platesusing hexane: acetone (90: 10)
showed under UV 365 nm, threefluorescent zones at
R, value0.45, 0.75 and 0.67 respectively (brown, light
greenand green). Methanolic extract on precoaed silica
gel GF,., using chloroform: ethyl acetate (90:10)
showed lessthan 370 nm, threefluorescent zonesat R,
value0.35, 0.69, and 0.73 (light brown, pink and light
pink respectively). On spraying with sulphuric acid:
anisa dehyde reagent and heating the TLC platefor 10
min at 105 C, three spots were appeared at R, value
0.45, 0.65and 0.57 (greenish, purpleand light brown
respectively) and at R, value 0.35, 0.61 and 0.76
(brown, purpleand light brown).

Toxicological studies

Theord adminigration of the petroleum ether, ben-
zene, solvent ether, chloroform and methanolic extract
wasadministrated at increasing doses of 125, 250, 500,
750 and 1000 mg/kg bw by ora routedid not produce
mortality in ratsup to 2000 mg/kg bw. Thesingledose
LD50 wasfound to be 5000 mg/kg bw.
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Triton-induced hyperlipidaemic protocol

By triton used as standard, total cholesterol and
triglycerides level were significantly increased
(P<0.0001) in rats as compared to control rats. Rats
with dried petroleum ether and methanolic extracts (250
mg/kg) caused significant (P<0.01) fall intotal choles-
terol and triglycerides (compared to triton group). Re-
maining different test extractsand residue, remained
after successiveextraction, failed (even at 500 mg/kg)
to show any changein above parameters (TABLES 1
and 2).

Benzene, solvent ether, chloroformand resduewere
not effectiveat 250 mg/kg so al weretested at 500mg/
kgb. w., keeping al theexperimenta conditionssame
exceptingdose (TABLE 2).

Cholesterol induced hyperlipidaemia

To support above findings and to estimate other
lipid related and atherosclerosisparameters, e.g. LDL-
c,HDL-c,VLDL-c, TC: HDL, LDL: HDL and athero-
genicindex, one more antihyperlipidaemic protocol
(cholesterol induced) was executed. Thisstudy also
reveal ed the beneficial effectsof petroleum ether and

TABLE 1: Effect of successivefractionsof sem and leavesjuiceof Lagenariasicerariaon synthesis(24 h) and excretory (48
h) phasesof triton-induced hyperlipidaemiain rats(250 mg/K g)

Total cholesterol (mg/dl)

Total triglycerides (mg/dl)

Group

Initial After 24 h* After 48 h* Initial After 24 h* After 48 h*
control 86+2.258 86:+1.924 85.4+1.887 94.242.657 92.4+2.227 89+1.897
Triton 77.8+1.393 335.8+9.635° 155.8+1.908° 65.6+1.806 982+82 216+4.848 2
Petroleum ether 77.8+0.969 105+7.029"° 94.242.577"° 84.6+2.112 238+10.265° 103+2.51°
Benzene 77.4+2.731 327.2+7.768 156.8+2.8 65+1.817 983+4.359 208.8+6.078
Solvent ether 83+0.836 333+8.888 158.2+2.596 72.2+2.131 988.8+6.119 213.2+5.229
Chloroform 86.4+1.6 335.849.635 155.8+.908 71.2+1.393 988.8+4.641 208+3.619
Methanolic 91.6+1.4 75.2£6.461° 71.4£5.819° 71.2+1.393 283.2+11.586" 89+9.742°
Residue 102.2+1.463 321.4+7.859 152.6+2.249 68.4+1.077 980+9.121 214.4+4.611

"After triton administration, N=5, values are mean = S. E. M.; a: extremely significant compared to normal control (p<0.0001);
Student’s t test; b: significant compared to triton group (p<0.01); one way ANOVA followed by Dennett’s t test

TABLE 2: Effect of successvefractionsof ssem and leavesjuiceof Lagenariasicerariaon synthesis(24 h) and excretory (48
h) phasesof triton-induced hyperlipidaemiain rats (500 mg/kg)

Total cholesterol (mg/dl)

Total triglycerides (mg/dl)

Group

Initial After 24 h* After 48 h* Initial After 24 h* After 48 h*
Normal Control 86+2.258 86+1.924 85.4+1.887 92.442.65 92.4+2.227 89+1.897
Triton 77.8+1.393 335.8+9.635% 155.8+1.908% 65.6+1.806 982+17.889° 216+4.8482
Benzene 77.4£2.731 334+9.274 158+2.55 65+1.817 984.2+6.393 212.2+6.127
Solvent ether 83+0.836 333.8+£7.459 186.8+28.561 72.2+2.131 987.6+£11.664 209.8+6.996
Chloroform 86.4+1.6 328.6£12.824 161.2+3.513 71.2+1.393 956.2+15.383 209.4+6.997
Residue 102.2+1.463 334.6+8 159.8+3.541 68.4+1.077 958.8+16.951 213.8+4.883

"After triton administration, N=5, values are mean = S. E. M.; a: extremely significant (p<0.0001) compared to normal control;

Sudent’s t test

methanolic extracts. Va ueswere not significant com-
pared to standard. At the end of 9" day there were
sgnificant increasein above parametersof cholesterol-
administered rats excepting HDL -c (which decreased
significantly) compared to control rats (P<0.0001)
(TABLE?J)

Besidesreducing total cholesterol, total triglycer-
ides, LDL-c, VLDL-c, TC: HDL, LDL: HDL and
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atherogenicindex, petroleum ether and methanolic ex-
tractsincreased HDL-cleve significantly comparedto
cholesterol treated rats (P<0.01) (TABLE 4). A sig-
nificant weight gain (at the end of 9" day) wasfoundin
cholesterol admini stered animal scompared to normal
control anima but welght gainwassignificantly lessin
petroleum ether and methanolic groups compared to
cholesterol administer rats. In ratsfed high chol esterol
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diet (Method B), fractionsreduced thelipid levelsby
virtue of increased fecal fats(resultsnot shown).

Fractions showed therapeutic effect as they can
reducehighlevelsof lipidsby increasing latter’s me-
tabolism (catabolism) and eventud excretion. Because
of significant reductionin atherogenicrisk ratio (TC:
HDL and atherogenic index) fractions could also be
said antiatherosclerotic.

—=> [y|| Paper

Triton induced hyperlipidaemid*21¢ occursin 2
phases. Theinitia phasewasincreaseof lipidlevels,
themaximum reaching 24 h after the administration of
triton, isreferred to asthe synthesis phase. From the
24" h, thelipidlevel sdecrease, dmost reaching normal
levelsby theend of 48" h, thisisreferred to asexcre-
tory phase. The biphasic nature of triton induced
hyperlipidaemiaishe pful in understanding themode of

TABLE 3: Effect of different extractsof ssem and leavesjuiceof Lagenariasiceraria on cholester ol induced hyperlipidaemia

in rats (250 mg/kg)

Total cholesterol Total triglycerides HDL — LDL-c

Group nitial At theend Initial At theend nitial At theend Initial At theend

of 9" day of 9" day of 9" day of 9" day

Normal Control 117+1.924  116.2+1.855 107.6+3.796  108+3.742  24.6£2.694 24.6+2.421 70.8+2.289  69.6+1.720
Cholesterol 118.6+2.356  155.2+2.672% 106.2+2.557 150.2+2.835% 26.241.934 17.8+1.960°  71+2.881  107.4+3.203%
Standard (Gemfibrozil) ~ 117.4+1.965 120.2£2.853"  108+4.012  121.2+3.153" 25.8+2.354 37.2+1.158"  70£2.168  58.8+2.888"

Ete:g'e“m 118.8+2.375 127.243.007° 11142074  124.2+2.782° 22.6+2.249 30.242.835° 74244283  72+4.626°
Methanolic 117.4£1.965  124.8+4.42°  108.8+0.583 122.2+3.992° 26.6+2.750 38.4+1.288"  69+2.828  61.8+4.587°

a: extremely significant compared to normal control (p<0.0001); Student’s t test; b: significant compared to cholesterol group
(p<0.01); one way ANOVA followed by Dunnet’s t test; Values are mean + S.E.M. of five rats

TABLE 4: Effect of successivefractionsof ssem and leavesjuiceof Lagenariasicerariaon cholesterol induced hyperlipidaemia

in rats (250mg/kg)

VLDL-c LDL: HDL TC: HDL Atherogenic index

Group nitial At theend nitial At theend nitial At theend Initial At theend

of 9" day of 9" day of 9" day of 9" day

Normal Control 21.6+0.748 21.6+0.748 3.024+0.367 2.946+0.310 4.944+0.444 4.874+0392 3.944+0.444  3.854+0.381
Cholesterol 21+0.447 30+.547%  2.794+0.303 6.326+0.708%  4.632+0.38  9.086+0.868%  3.632+0.38  8.086+0.868?
Standard (Gemfibrozil) 21.6+0.748 24.2+0.663° 2.586+0.249 1.588+0.108° 4.68+0.377 3.244+0.142° 3.676+£0.38  2.244+0.142°
Eﬁ]’;'e”m 22+0.316 24.6+0.6°  352+0.6168  2.56+0.47°  5542+0.732 4.412+0.561° 4.456+0.731 3.414+0.563°
Methanolic 2240316  24.8+0.489° 2750396  1.628+0.16°  4.61+0.485 3.268+0.197° 3.62+0.492  2.268+0.197°

a: extremely significant compared to normal control (p<0.0001); Student’s t test; b: significant compared to cholesterol group
(p<0.01); one way ANOVA followed by Dunnet’s t test; Values are mean + S. E.M. of five rats

action of theantihyperlipidaemic agents. Drugsinter-
feringwithlipid biosynthesisor uptakewill beactivein
the synthesis phase, whiledrugsinterferingwith lipid
excretion and metabolismwill beactiveintheexcre-
tory phase. The antihyperlipidaemic activity of
methanolic and petroleum ether fractionswereevident
inboth synthesisand excretory phasesof tritoninduced
hyperlipidaemiainrats.

In the present study, method B also revea ed the
beneficia effectsof petroleum ether and methanolic ex-
tracts. At theend of 9" day thereweresignificant in-
creaseinlipid parametersof cholesterol-administered
ratsexcept HDL-c (which decreased S gnificantly) com-
pared to control rats(P<0.0001). Besidesreducing TC,

TG LDL-c, VLDL-c, TC: HDL, LDL: HDL and
atherogenicindex, petroleum ether and methanolic ex-
tractsincreased HDL-cleve significantly comparedto
cholesterol treated rats (P<0.01). A significant weight
gain at theend of 9" day wasfound in cholesterol ad-
ministered animals compared to control animal but
weight gainwas s gnificantly lessin petroleum ether and
methanolic groups.

Becauseof significant reductionin atherogenicrisk
ratio (TC: HDL and atherogenicindex) fractionscould
aso besaid antiatherosclerotic.

Increased metabolism could bedueto anincrease
inHDL cholesteral, indicating that fractionsmay bemo-
bilizing cholesterol from extrahepatictissuetotheliver
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whereitiscatabolised.

During thestudy, albinoratsdid not show any mor-
tality or other adverse effect when theratsfed gavage
with LSSLE at thedose of 250-500 mg/kg, henceitis
safe. Theresultsconcluded that the LSSLE have defi-
nite antihyperlipidaemic and hence antiatherosclerotic
potentid, thereforethiscan beused for thetreatment of
coronary artery diseases.

ABBREVIATIONS

Al : atherogenicindex
LDL-c :low dengty lipoprotein cholesterol friction

VLDL-c :low dengty lipoprotein cholesterol friction
HDL-c :highdenstylipoprotein cholesterol friction
LS - Lagenariasiceraria

LSSLE :Lagenariasicerariastemandleaves
CHD : coronary heart diseases
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