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 From the ethanolic extract of Lagenaria siceraria (Molina) Standl cultivated in Egypt, 
tetracosanoic acid methyl ester(1), phytol(2), mix of 22-dihydrospinasterol and spinasterol(3), 22-
dihydrospinasterol-3-O-glucoside(4), uracil(5), 8-C-P-hydroxy-benzylisovitexin(6), isovitexin(7), 
saponarin(8), maleicacid(9), α-D-mannopyranose(10) and3-O-methyl-α-D-galactopyranose(11), 
were isolated for the first time. Their chemical structures have been established on the basis 
of physical, chemical and Spectroscopic methods (UV, IR,MS, 1H and 13CNMR) in addition to 
comparison with literature data and /or authentic samples. GLC analysis of fatty acids methyl 
esters revealed the presence of eight fatty acids constituting (94.47 %) and unsaturated fatty 
acids constituted by 50.65%.GLC/MS analysis of sterols were studied; twenty compounds 
were identified,of which phytol, spinasteroland 22-dihydrospinasterol represented 52.66,7.59 
and 5.78 %, respectively. HPLC analysis of amino acids reveled thirteenaminoacids (37.59g 
aminoacids /100g of seed), among which (7.417g/100g) and (3.145g/100g)essential and semi 
essential amino acids, respectively. Biologically total alcoholic or petroleum ether extracts 
of the aerial parts exerted significant results ashepato-protectiveagainst acetaminophen. The 
petroleum ether extract also demonstratedpromising anti-inflammatory and analgesic activities 
on the experimental animals.

Key words: Lagenaria siceraria, Cucurbitaceae, Chemical composition, 
Hepato-protective, Anti-inflammatory, Analgesic activities.

 Lagenaria siceraria(Molina) Standl. is a 
large pubescent, annual, prostrate or climbing herb 
cultivated in Africa, Asia and now cultivated in 
Egypt. The plant belongs to family Cucurbitaceae 
that comprises about 118 genera and 825 species, 
which are widely distributed in the warmer regions 
of the world1,2. L. siceraria fruits were traditionally 
used as cardioprotective, cardiotonic, general tonic, 
diuretic, aphrodisiac, antidote to certain poisonsand  
alternative purgative.Leaves were taken as emetic, 
also for treatment headache and jaundice1-3.
 L. siceraria fruits were reported for 
different biological activities  as antihyperglycemic, 

antioxidant, antihyperlipidemic, anti-inflammatory, 
analgesic, cardioprotective, immunomodulatory, 
diuretic, cytotoxic, hepatoprotective and 
anthlimintic4-17.
 The genus Lagenaria(Cucurbitaceae) 
is characterized by the presence of sterols, 
triterpenes18-21, flavonoids22,23, acids24-26 and 
carbohydrates27-29.
 Nothing was reported about L. siceraria 
cultivatedin Egypt. So, it was deemed of 
interest to study the chemical constituents and 
uncover the biological activity of this plant .We 
report the isolation and structure elucidation of  
tetracosanoic acid methyl ester1, phytol2, mix 
ofspinasterol and  22-dihydrospinasterol3 22-
dihydrospinasterol -3-O-glucoside(4),uracil(5), 
8 - C - P - h y d r o x y b e n z y l i s o v i t e x i n ( 6 ) , 
isovitexin(7), saponarin(8), maleic acid(9), 
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α-D-mannopyranose(10) and 3-O-methyl-α-D-
galactopyranose11. in addition, the qualitative 
and quantitative analysis of sterols and fatty 
acids were studied. Thirteen amino acids were 
identified by HPLC. Some biological activities 
including, hepato-protective, anti-inflammatory 
and analgesic effects of different extracts have been 
investigated.

ExpErimEntal

 Melting points were measured by melting 
point apparatus, Electrothermal LTD Digital 
(England) and were uncorrected; UV spectra 
were measured in methanol by Schimadzu UV-
260 Spectrophotometer (Japan); iR spectra were 
done on Jasko FT/iR-460 plus, Bruker,FT-iR 
Spectrophotometer; EiMS were carried out on 
Jeol JMS-AX 500, 70 ev and Shimadzu GC/
MS-QP5050A, 70 ev;ESi-MSwere done on 
MicrOTOF-Q ll 10254 instrument, Negative ion 
polarity, Set capillary 2300 V , Set nebulizer 0.6 
Bar.1Hand 13C-NMR spectra were run in CDCl

3
, 

DMSO-d6 and CD
3
OD; at 300 and 75 MHz, 

respectively using Varian Mercury-VX-300 NMR 
Spectrometer; Chemical shifts are given in ppm 
with TMS as internal standard;Fatty acid methyl 
esters were analyzed on GC PyeUnicam gas 
chromatography under the following operating 
conditions: Detector: FiD; Temperature of detector: 
300ºC; Temperature of injector: 250ºC; Recorder: 
Dual channel recorder; Column temperature: 
70ºC-290ºC (8ºC/min);Column package for 
fatty acid methyl esters: Diatomite C (100-120 
meshes);Liquid phase: 10% Polyethylene Glycol 
Adipate (PEGA);Column dimensions: 1.5 m x 4 
mm; Carrier gas: Nitrogen 30 ml/min; Hydrogen 
flow rate: 30 ml/min; Air: 300 ml/min; chart speed: 
1 cm/min.GLC/MS analysis of the unsaponifiable 
matter was carried out on GC MODEL: TRACE 
GC 2000 produced by THERMO and Mass 
Spectrophotometer Model: SSQ 7000 produced 
by FiNNiGAN, split less injection mode, injector 
Temp. 250oC, column temp.50 oC-300oC (5oC/
min) then hold at 300oC for 3 min.,DB-5MS (5%-
Phenyle)Methylpolysiloxane column;column 
dimensions;30mx 0.25 mm, carrier gas: Helium 
;flow rate 1ml/min E.i mode;70ev,HPLC analysis 
of protein was carried out using LC300 Amino 
acid analyzer, flow rate;0.2 ml/ min, Pressure of 

buffer 0 -50 bar Pressure of reagent ; 0 - 150 bar, 
Reaction temp.; 123oC.silica gel (60 to 120 mesh, 
Merck)and sephadexLH20 were used  for column 
chromatography,silica gel coated aluminum 
plates (Merck kieselgel 60 F254, Germany) 
andPrecoated cellulose TLC sheets(Merck) for 
TLC.Developed chromatograms were visualized 
under UVlight, spraying with anisaldehyde/
sulphuric acid reagent  or aniline phthalate reagent 
followed by heating at 100°C for 10 min.The 
solvents used in this work and glacial acetic acid 
were of the analytical grade. Diclofenac sodium 
was obtained from Farco Drug Company, Cairo, 
A.R.E. while dexamethasone from the Arab 
Drug Company, Cairo, A.R.E. acetaminophen, 
N-acetylcysteine and gum acacia were provided by 
Pharmacology Department, Faculty of Pharmacy, 
ZagazigUniveristy, Zagazig, Egypt. References 
compounds;sterols; flavonoids and sugars were 
obtained from Department of Pharmacogonosy, 
Faculty of Pharmacy, ZagazigUniversity. Authentic 
fatty acid methyl esters were supplied by Central 
Rresearch Laboratory, Faculty of Agriculture, 
Cairo University.
For the tlC analysis the following solvent  
were used 
System i : Petroleum ether-ethyl acetate (9.5:  
  0.5) 
System ii : Petroleum ether-ethyl acetate (8: 
2) 
System111 : Petroleum ether-chloroform- 
  methanol (15:15:2) 
System1V  : Butanol-acetic acid-water(5:1:4)
System V  : Ethylacetate-aceticacid-formic  
  acid-water(100:11:11:27)
System Vi  : Ethyl acetate-methanol-water  
  (30:5:4)
plant material
 Fresh samples of the aerial part of 
Lagenaria siceraria(Molina) Standl.were collected 
during  the flowering stage ( July , 2008)  from 
the private garden of Faculty of Pharmacy, 
Zagazig University, Zagazig, Egypt and was 
identified  by Prof. Dr. AbdallaElbardeisy, Head of 
Horticulture Department, Faculty of Agriculture, 
Zagazig University, Zagazig, Egypt.A voucher 
specimen has been deposited at the Department 
of Pharmacognosy, Faculty of Pharmacy, Zagazig 
University, Zagazig, Egypt.
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animals
 For hepatoprotective and anti-inflammatory 
activities adult male Albino rats (150– 220 g) and 
for analgesic activity adult male mice (20 – 25 
g) were used. The experimental animals were 
provided from the Faculty of Veterinary Medicine, 
Zagazig University, Egypt. All animals were held 
under standard laboratory conditions in the Animal 
House, Faculty of Pharmacy, Zagazig University at 
27°C with 12/12 light-dark cycle. They were fed 
laboratory diet and water ad libitum.
Extraction and isolation
  Both fresh aerial parts(5 Kg)and 
fruits,without seeds(15 Kg) of L. siceraria 
were extracted till complete exhaustion by 90% 
ethanol to afford (400g and 678g of dry extracts, 
respectively). The  dry  extracts were suspended 
in water, fractionated with light petroleum to 
afford (50g and 2g, respectively), followed by  
chloroform(4g and 3 g, respectively), then ethyl 
acetate(5g and  7.5g, respectively) andfinally with 
butanol (33g and  30g, respectively). 
 About 15g of light petroleum fraction of 
the aerial parts was subjected to column chromato
graphy(100x4cm,420silica gel) packed with light 
petroleum,gradient elution technique was used 
started withlight petroleum, ethyl acetate and finally 
methanol to afford compounds,1(50mg),2(20 mg), 
3(1000mg) and,4(1200mg).
 Ethyl acetate fraction of the aerial parts(5 
g), was chromatographed onsilica gelcolumn (120 
x 2 cm, 120 g.) packed with benzene,polarity 
increased by ethyl acetate followed by methanol 
to afford compounds ,5(100 mg),6(10 mg),7(50 
mg) and8(40 mg).
 Ethyl acetate fraction of the fruits(5g)was 
applied to asilica gel column (120 × 2 cm, 100 g.) 
packed with ethyl acetate,elution started with ethyl 
acetate, methanol and then distilled water(gradient 
elution) to afford compounds, 9(20mg)and 10 
(200mg).
 About 10 g of butanol fraction of the fruits 
was chromatographed on silica gel column (100x 
4 cm, 300 g. silica gel) eluted by  ethyl acetate,the 
polarity gradually increased with  methanol and 
then distilled water to afford compounds11(250 
mg)and 10(100mg). 
Compound (1)
 Fractions 4-9(250 ml each ,100% light 
petroleum), gavewhite granules (chloroform/ 

methanol), m.p. 58- 60oC, R
f
 0.34 (systems i);iR 

(KBr, λ
max

  cm-1): 2924, 2856, 1744, 1459, 1370, 
1175, 1025, 884 and 726.Ei-MS m/z (relative 
intensity %):383 (M++1, 13) for C

25
H

50
O

2
+1, 369 

(2.5)( M+-14), 355 (11), 340 (2), 327 (4.4), 325 (1), 
312 (3), 298 (6), 284 (5), 270 (2), 256 (10),242 (4), 
227 (3), 214 (2.3), 199 (5), 185 (5), 171 (2), 157 
(3), 143(26), 129 (11), 115 (4), 101 (7), 97 (10.4), 
87 (50), 83 (13), 74 (100), 69 (33),59 (28) , 57 (80) 
and 55 (98). 1H NMR in CDCl

3
 (300 MHz): δ

H
2.33 

(t, 2H, J=7.8, 7.2 Hz,H-2), 1.64 (t, 2H, J= 7.8, 7.2 
Hz,H-3), 1.20-1.30 (m, 40 H,H4-23), 0.88 (t, 3H 
J=6.3, 6.9 Hz,H-24), 3.66( s, (3H, O-CH

3
).

Compound (2)
 Fractions eluted  with light petroleum-
ethyl acetate (98:2), gave yellow oily compound, 
R

f
0.68 (systems ii);iR (KBr, λ

max
  cm-1 ): 3397, 

2925, 2860, 1627, 1460, 1375, 1012.Ei-MS m/z 
(relative intensity %):296 ( M +, 1.2) for C

20
H

40
O, 

278 (2)( M+-H
2
O), 196 (5), 140 (2.2), 137 (7), 127( 

92.4), 126 (12), 123 (38), 111 (12), 99 (7), 97 (14), 
95 (17), 83 (14), 81 (26), 71 (100), 57(24).
Compound (3)
 Elution of column by 6% ethyl acetate 
in light petroleum,gave white needle-shaped 
crystals(chloroform/ methanol), R

f
0.47 (systemii), 

iR (KBr, λ
max

  cm-1 ): 3413, 2953, 2867 , 1640, 1462, 
1376, 1095, 972, 885, 842 and 629. Ei-MS m/z 
(relative intensity %):414 (M+, 40.0, – C

29
H

50
O), 

412 (M+, 20, – C
29

H
48

O), 399 (23), 397 (19), 369 
(13), 329 (9), 312 (9), 302 (3), 300 (13), 273 (20), 
271 (39), 255 (35.4), 254 (11), 253 (11), 246 (15.4), 
231 (19), 229 (32), 213 (20), 201 (12), 173 (11), 
159 (28), 147 (25), 145 (22), 133 (25), 109 (25), 
107 (35), 105 (55), 95 (41), 83 (43), 81 (63), 79 
(45), 69 (49), 67 (46), 57 (48), 55 (100).GLC/MS 
analysis showed two major peaks for spinasterol 
(R

t
. 47.13,M+412) and 22- dihydrospinasterol (R

t
. 

47.81,M+414).Selected1H NMR in CDCl
3
 (300 

MHz) and 13C-NMR(75 MHz) data  arelisted in 
tables (1 and 2, respectively).
Compound (4)
 Fract ions  e lu ted  wi th  2% ethyl  
acetateinmethanol gave a white powder(hot 
chloroform/ methanol),m.p. 284oC and R

f
 value 

0.56 (system iii), iR (KBr, λ
max

 cm-1): 3514-3388, 
2941, 2872, 1646 (C=C stretching), 1452, 1369, 
1071, 1032, 843 and 829.  Ei-MS m/z (relative 
intensity %):577 (M++1,1.4), 414 (M+-sugar, 46), 
399 (18), 397 (53), 381(12), 302 (3), 288(6), 273  
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(17), 271 (33), 255 (53), 228 (27), 213 (25), 173 
(16), 158 (53), 145 (40), 119 (43), 104(60), 94 
(100), 81 (54), 68 (81).
acid hydrolysis of compound 4
 About 15mg of compound 4 was 
dissolved in boiling methanol and refluxed with 5% 
aqueousHCl (20ml) for 5 hours on boiling water 
bath. The solution was cooled, distilled off and the 
residue was extracted with chloroform (3 × 10ml). 
The combined chloroform extract was washed 
several times with distilled water, dried over 
anhydrous sodium sulphate and concentrated. On 
crystallization from chloroform- methanol mixture, 
few needle shaped crystals were obtained, with 
m.p. 160oC. TLC,(R

f
 0.47,systemii). The aqueous 

solution was neutralized with BaCO
3
,concentrated 

and spotted on a paper chromatography against 
authentic sugars,visualized with aniline phthalate 
spray reagent; yield a brown spot identical to that 
of authentic glucose (R

f
 0.23,systemiV).

Compound (5)
 A yellowish brown granules(acetone/ 
methanol mixture),m.p> 300 o C, R

f
 0.70 (systems 

V),iR (KBr, λ
max

 cm-1 ): 3421(amino group), 
3108, 1720(carbonyl group ), 1649 , 1417, 1234, 
Ei-MS m/z (relative intensity %):112 (M+, 100)
for C

4
H

4
N

2
O

2
, 97 (0.4), 95 (2), 83 (1), 77 (0.4), 70 

(4), 68 (61)( M+-HNCO), 1H NMR in DMSO (300 
MHz): δ

H
10.77( br.s 1H, N

1
-H), 10.97(1H,br.s , 

N
3
-H), 5.45 (1H,d, J= 7.8 Hz, H-5), 7.38 (1H ,d, J= 

7.8 Hz,H-6);13C-NMR(75 MHz) δ
C
 151.42 (C-2), 

164.24 (C-4), 100.16 (C-5), 142.07 (C-6). 
Compounds (6&7)
 From ethyl acetate column of the aerial 
parts,fractions49-65(ethyl acetate70% and 80% 
in  Benzene),showed two major spots(R

f
0.52 and 

0.43 system Vi, respectively)with few impurities, 
were  rechromatographed oversephadex LH-
20column (2x50cm,15gm),eluted with methanol, 
fractions(14-17) of sephadex column indicated 
the presence of two purple spots(UV),R

f
0.52 

and 0.43,system Vi respectively,two spotswere 
isolated by preparative TLC,system Vi, to afford 
compounds 6and 7.
Compound (6)
 yellow powder (chloroform-methanol), 
with m.p.228-230°C.R

f
 0.52 (system Vi). ESi-

MS (negative mode) m/z (relative abundance 
%):537(100, (M+-1) for C

28
H

26
O

11
-1. Ei-MS m/z 

(relative intensity %):376(1), 295(1.67), 271 (2), 

270 (0.6), 269 (1), 258 (3.4), 242 (0.9), 207(13), 
178(15), 163(38), 153 (10), 151 (13), 136 (34), 
125 (28), 123 (26), 121 (14), 118 (18), 108 (46), 97 
(56), 83 (57), 71 (65), 69 (65), 56 (100), 54 (79).
UV and1H NMR spectral data CD 

3
OD (300 MHz) 

are represented in Tables3 and 4respectively.
Compound (7)
 yellow powder (chloroform-methanol) 
,m.p.240- 242 OC , R

f
0. 0.43 (systems Vi), iR (KBr, 

λmax  cm-1 ): 3417, 2925 , 1644 , 1616 , 1445, 
1284, 1241, 1178, 1111, 1077 . ESi-MS (negative 
mode) m/z (relative abundance %):431(100,M+ 
-1) for C

21
H

20
O

10
-1. Ei-MS m/z (relative intensity 

%): 284 (1.31),283 (1.44%), 270 (2), 269 (1), 242 
(1), 207(4), 177(5),165 (6.10), 164 (7.07), 163 
(10), 153 (6), 151 (18), 136 (8), 126 (24), 124 (8), 
123 (25), 121 (11), 118 (27), 108 (70), 96 (45), 94 
(73), 81 (47), 69 (62), 56 (89), 54 (100). UV and1H 
NMR spectral data CD

3
OD (300 MHz) are listed 

in Tables3 and 4respectively.
Compound (8)
 Pale yellow granules (ethyl acetate-
methanol),m.p.224-226 oC,   R

f
 0.17 and 0.12 

(systems V and Vi, respectively). iR (KBr, 
λ

max
cm-1): 3427, 2927, 1650, 1620, 1250, 1190, 

1051. ESi-MS(negative mode)m/z (relative 
abundance %):593(87,M+ -1) for C

27
H

30
O

15
-1. 

Ei-MS m/z (relative intensity %):432 (0.65), 286 
(1.26), 282(0.61), 272 (3.4), 243 (2), 241 (1.4), 206 
(8), 178 (13.4), 164 (19), 153 (11), 151 (12), 136 
(15), 124 (13), 122 (32.4), 118 (17), 111 (36.4), 
108 (31), 97 (57), 95 (46), 85 (45), 83 (55.4), 81 
(45), 70 (65), 69 (62), 56 (100), 54 (75). UV and1H 
NMR spectral data CD

3
OD (300 MHz) are listed 

in Tables3 and 4, respectively.
acid hydrolysis of compound 8
 About 5 mg of compound 8was subjected 
to acid hydrolysis  as similar to compound  
4.The resulting sugar was screened by TLC(R

f
 

0.23, systemiV) and the aglycone gave a spot 
corresponding to compound 7(30).

Compound (9)
 Elution of the column with 100 % Ethyl 
acetate gave  yellowish white crystals (chloroform/ 
methanol), m.p. 165- 167oC,R

f
 0.8 ( system1V), 

iR (KBr, λ
max

  cm-1 ): 3450 (hydroxyl group), 
1695 (carbonyl group with, α-β unsaturated) , 
1419 , 1308 , 1200 , 922, 803 and 637. Ei-MS m/z 
(relative intensity %):117 (M++1, 0.1), 116(M+,1.4)
for C

4
H

4
O

4
, 101 (12), 100 (M+-H

2
O,50), 98 (6.4), 
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88 (M+--C=O,2), 73 (100), 59 (2), 55 (72), 45 (2). 

1H NMR in CD
3
OD (300 MHz):δ

H
 ×  6.75 ppm 

(s,2H,H-2, 3) for two cisolefenic protons.
Compound (10)
 Fractions(21-45) eluted with ethyl 
acetate:methanol:H

2
O(30: 5: 1) -  (30: 5:3).gave 

white crystals (acetone/ methanol), m.p 147- 154 o 

C, R
f
 0.5 ( systems 1V). iR (KBr, λ

max
cm-1): 3410-

3358, 2939, 2884, 1458, 1291, 1146, 1111, 1020, 
980, 879 and 728. Ei-MS m/z (relative intensity 
%):180 (M+, 0.8), 162 (7), 144 (7), 126(27.4), 120 
(5), 114 (14), 102 (42), 97 (35) 91 (11), 84 (87), 
73 (100), 60 (89), 57 (87), 53 (98). 1HNMR  and 
13C-NMR spectral datausing DMSO (300 and 75 
MHz, respectively) are listed  in Table 5.
Compound (11)
Fractions eluted with Ethyl acetate: methanol: 
H

2
O

 (30: 5: 1), yield transparent needle 
–shaped to cubic crystals (ethyl acetate/ methanol 
), m.p at 180-181 o C, R

f
 0.66 ( systems iV), iR 

(KBr, λ
max

  cm-1 ): 3547-3361 , 2936, 2894 ,1451 , 
1394 , 1220 , 1129, 1081, 1030 , 980,879 and 728. 
Ei-MS m/z (relative intensity %):195 (M++1, 13), 
163(62), 145 (53), 133 (5), 131 (11), 127 (8), 121 
(7), 115 (17), 105 (3), 103 (20), 101 (4), 99 (3), 98 
(7),  97 (27), 91 (23), 89 (6), 87 (20), 85 (22), 80 
(2), 73 (100), 70 (72), 60 (96), 56 (80). 1H NMR  
and 13C-NMR spectral data using DMSO (300 and 
75 MHz, respectively) are listed  in Table 5.
GlC analysis of the fatty acids constituents31-

34 

 About 10 g of light petroleum soluble 
fraction of the aerial part was saponified31,32 to 
give 2.8gof the USM.The fatty acid methyl ester 
were prepared from the alkaline solution remained 
after extraction of USM and then subjected to GLC 
analysis (33,34)..identification of the fatty acids was 
established by comparing the retention times with 
those of authentics. Quantitative estimation was 
carried out by peak area measurements followed 
by normalization. GLC results were recorded in 
Table 6.
GlC/mS analysis of the unsaponifiable matter35-

37

 The USM matter was analyzedby GLC/
MS. identification of the isolated peaks were 
done by comparing retention time and the mass 
fragments of the isolated peaks with those of library 
reference (wiley) and available literature published 

data. Quantitative determination was carried out by 
peak area measurements, results were recorded in 
Table 7.
HplC analysis of amino acids in38

 Amino acids obtained from the defatted 
powdered seeds were analyzed using ion exchange 
chromatographic method38.Qualitative and 
quantitative determinations were carried out 
bycomparing their retention times with those of 
the authentic samples and peak area measurements 
respectively, results were listed in Table 8.
Biological evaluation
a-Hepatoprotective activity
 Adult male Albino rats were divided 
into 5 groups of 6 animals each. The first group 
received only saline and served as the control 
group. The second group was injected with a single 
dose of acetaminophen (1.5g/kg, orally) to induce 
hepatotoxicity (The dose was selected based on 
our preliminary experiments). The third group 
received N-acetylcysteine (1200mg/kg, i.p.), as a 
reference drug. The fourth and fifth groups were 
treated with total ethanolic and light petroleum 
extractsof L.siceraria(200mg/kg and 250 mg/kg, 
orally, respectively).
Blood sampling and serum preparation (39)

  At the end of the experiment, all animals 
were sacrificed (by decapitation) 24 h after 
acetaminophen administration. Blood samples 
were collected from rat orbital sinus plexus (Riely, 
1960)39, then centrifuged (3,000×g, 4°C, 20 min) 
to separate serum, which was used to analyze ALT 
and total protein levels.
 Livers were perfuse with phosphate buffer 
solution (PBS) [PH = 7.4] containing 0.16 mg/ml 
heparin. Then livers were isolated and immersed 
immediately in liquid nitrogen and stored at -80oC 
for determination of reduced glutathione and 
Malondialdehyde.
Determination of alanine aminotransferase 
(alt)40,41

 Serum ALT level was determined by a 
colorimetric method (Rietman and Frankel, 195740; 
Bergmeyer, 197241) using a diagnostic kit supplied 
by Plasmatek (Germany).
Determination of total protein (Biuret 
method)42

 Total protein was determined by an 
enzymatic colorimetric method (Chromy and 
Fischer, 1977)42 using a diagnostic kit supplied by 
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Biocon (Germany). 
Determination of malondialdehyde(mDa) in 
hepatic tissue43 
 Malondialdehyde was determined 
spectrophotometrically at ≈ 534nm by use of 
thiobarbituric acid reactive substances method 
according to Ohkawa et al., (1979)43

measurement of glutathione (GSH) in hepatic 
tissue44

 Hepatic reduced GSHcontent was 
determined by colorimetric method according to 
(Griffith, 1980)44. The experimental results are 
shown in Table 9 and Fig. 2 .
B -anti-inflammatory activity45

 The anti-inflammatory activity of the 
total alcoholic and light petroleum extracts of 
L. siceraria on the rat paw edema induced by 
carrageenan was studied using the hind paw odema 
method45. Diclofenac sodium and dexamethasone 
were used as reference standards.
 The rats were divided into five groups, five 
rats in each, the first group was served as control 
and was given gum acacia mucilage (7%). The 
second group received diclofenac sodium (Farco 
drug company, Cairo, A.R.E) at the dose of 4mg/kg. 
The third group received dexamethasone (The Arab 
drug company, Cairo, A.R.E) at the dose of 0.5mg/
kg. The fourth group was given the total alcoholic 
extract of L.siceraria(300mg/kg) suspended in 7% 
gum acacia. The fifth group was given the light 
petroleum extract (300mg/kg) suspended in 7% 
gum acacia. All treatments were administered by 
means of oral administration.
 Thirty minutes later, paw edema was 
induced by subcutaneous injection of 0.1 ml 
carrageenan (1% suspension in saline) into the 
sub-plantar surface of the right hind paw of all 
animals.The left legs of hind paw were injected 
by 0.1 ml normal saline. The hind paw diameter 
was measured, using a micrometer, just before the 
injection of carrgeenan and at 1, 2, 3, 4, 6 and 24 
hrs after the injection. The hind paw diameter was 
measured for each rat at each time interval and 
the mean thickness of edema was calculated .The 
results were listed in Table (10) and Fig. (3).
C-analgesic activity46

 The analgesic activity of the total 
alcoholic and light petroleum extracts of L. 
siceraria was determined using the acetic-acid-
induced writhing technique46.

 
About 0.1 ml/10 g 

body weight of acetic acid stock solution (0.6% 
acetic acid solution in normal saline) was used as 
an inducer for writhing.
 A sensitivity test for acetic acid was 
carried out one day before experiment. Each 
mouse was injected interaperitoneally by 0.1 ml/10 
g body weight of 0.6% of the acetic acid. Mice 
were observed for 15 min.,the response in animals 
manifested as a contraction of the abdominal 
muscles and stretching of hind limbs, the mouse 
that did writhing was considered as positive. After 
24 hours of the sensitivity test, acetic-acid-sensitive 
mice were divided into three groups, each group 
consisted of 6 animals. The first group was given 
gum acacia mucilage (7%) interaperitoneally and 
served as control. The second and third groups were  
received the total alcoholic and light petroleum 
extract, respectively of L. siceraria, suspended 
in 7% gum acacia, in a dose of 300 mg/kg orally. 
After one hour, acetic acid was injected (iP) and 
the number of writhes during the following 25 
min period in 5 minutes intervals was counted. 
The average of the writhing number of each 
group in each time interval were calculated.The 
experimental results were  listed in Table (11) and 
Fig.(4).
Statistical analysis
 All results are expressed as mean ± 
standard error of the mean(S.E.M). The significance 
of differences between mean values was determined 
using one way analysis of variance (ANOVA) at p < 
0.05 to test significance of the differences between 
references and tested groups.

rESUltS  anD DiSCUSSiOn

 Column chromatography of the light 
petroleum extract of L. siceraria (Molina) Standl. 
aerial part afforded  the isolation of four compounds 
(1 – 4).
 Compound 1 gave negative Libermann’s 
and Salkowski’s tests for sterols and/ or 
triterpenes47,48. iR spectrum showed peak at 1744 
cm-1 for carbonylester49. iR, MS, 1H-NMR 
and reported data47-53, confirm its structure and 
molecular formula C

25
H

50
O

2
.it was identified as 

tetracosanoic acid methyl ester (lignoceric acid 
methyl ester).                                                
 Compound (2) is yellow oil gave 
negative Libermann’s and Salkowski’s tests for 
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table 1. 1H NMR spectrum of compound 3in 
CDCl

3
 (300 MHz) methyl and methine  Protons only

H-No.        δ-value(ppm) 

 22-dihydrospinasterol spinasterol 

3 3.59 m,(1 H) 3.59 m, (1 H) 
7 5.16 br.s,(1 H) 5.13 br.s, (1 H) 
18 0.55 s, (3H) 0.56 s, (3H) 
19 0.79 s, (3H) 0.81 s, (3H)  
21 0.93 d, (3H) J=( 6.3 Hz) 1.02 d, (3H) J=( 6.5 Hz) 
22 … 5.08 br.d,(1H) J=(8.4 Hz)  
23 … 5.02 br.d,(1H) J=(8.4 Hz) 
26 0.84 d, (3H), J=(6.3 Hz) 0.82 d, (3H), J=(8.1 Hz) 
27 0.85 d, (3H), J=(6.3 Hz) 0.88 d, (3H), J=(8.1 Hz) 
29 0.84 t, (3H) J=( 6.3 Hz) 0.81 t, (3H) J=(8.7 Hz)

table 2. C13-NMR spectral data of 
compound 3 in CDCl

3
 (75 MHz)

Carbon  δ-value (ppm)

No. 22-dihydrospinasterol spinasterol 
 
1 37.18 37.18 
2 31.50 31.50 
3 70.98 70.98 
4 38.03 38.03 
5 40.33 40.33 
6 29.65 29.65 
7 117.40 117.40 
8 139.52 139.52 
9 49.54 49.54 
10 34.24 34.24 
11 21.55 21.55 
12 39.50 39.50 
13 43.28 43.28 
14 55.06 55.12 
15 23.15 23.15 
16 28.24 28.33 
17 56.20 56.04 
18 11.92 12.07 
19 12.90 12.90 
20 36.52 40.59 
21 18.87 20.90 
22 33.98 137.98 
23 26.45 129.52 
24 45.95 51.20 
25 29.33 31.79 
26 19.70 21.28 
27 19.05 18.95 
28 22.97 25.26 
29 12.24 12.24

sterols and/ or triterpenes47,48, Mass spectrum of 
compound 2 showed a molecular ion peak at m/z 
296  ( C

20
H

40
O), spectral data in addition to co-TLC 

with authentic sample, as well as comparison with 
published spectral data36,54,55 were  confirmed that 
compound  2 is phytol.
 Compound (3) was identified as a 
mixture of 22-dihydrospinasterol and spinasterol.
This was also established bypositive Libermann’s 
and Salkowski’s tests for sterols and/ or 
triterpenes47,48, GLC/MS analysis ,showed two 
major peaks for spinasterol (R

t
. 47.13, M+412) 

and 22- dihydrospinasterol(R
t
. 47.81, M+414)

and atypical MS fragmentation pattern of 
D7,22-dihydrospinasterol and D7,22-spinasterol 
skeletons37 .However, the relative intensity (%) 
of the indicated ions suggested the presence of 
22-dihydrospinasterol as the major component. 1H-
and13C-NMR spectral data of compound 3(tables 
1and 2) are in agreement with reported data37,56.
TLC,iR MS,GC/MS,1H-and13C-NMR,aswell as 
different published data confirm their structures37, 

56-59.
 Compound (4) was identified as22-
dihydrospinasterol -3-O-glucoside through 
acid hydrolysis and direct comparison with 
authentic sample of sterol (CO-TLC, M.P, iR and 
MS),published spectral data (37,56), the sugar part 
was proved to be glucose (through TLC).
 Repeated column chromatography ofethyl 
acetate extract of L. siceraria aerial part followed 
by PTLC resulted in the isolation four compounds 
(5 - 8).
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table 3. UV spectral data of compound 6,7 and 8 with different shifting reagents63

Compound No. MeOH NaOMe AlCl
3 

AlCl
3
+HCl NaOAc NaOAc

      +H
3
BO

3

6 275, 328 286, 401, 331 (sh.) 309, 356 236, 343 280, 328 274, 320
7 272, 330 284, 397, 324 (sh.) 304, 353 274,342,301(sh.) 277, 346 272, 328
8 272, 328 273, 396 271, 338,  273, 339,  271, 334 271, 333 
   304 (sh.) 300 (sh.) 

table 4. 1H NMR spectral data of compound 6,7 and 8 (300 MHz)

H-No. compound 6 compound 7 compound 8 
    
H-2',6' 7.71, 2H, d, J=8.7 Hz 7.83, 2H, d, J=8.7 Hz 7.94, 2H, d, J=9 Hz 
H-3',5' 6.88, 2H, d, J=8.7 Hz 6.94, 2H, d, J=8.7 Hz 6.94, 2H, d, J=9 Hz 
H-2*,6* 7.09, 2H, d, J=8.4 Hz ………… ………. 
H-3*,5* 6.63, 2H, d, J=8.4 Hz ……….. ………. 
H-3 6.55, 1H, s 6.50, 1H, s 6.87, 1H, s 
CH

2
 bridge 4.01, 2H, s ………… ………. 

H-8 ……… 6.58, 1H, s 6.88, 1H, s 
H-1'’ 4.66 br,s 4.89, 1H, d, J=9.9 Hz 5.17-3.13 m, (14 H),sugars.  
 H-(2'’-6'’), 3.24-3.66, m, 6H(sugars) 3.32- 3.86, 6H, m,6H(sugars) 
 H-(2'’’-6'’’) 

table 5.1H NMR and13C-NMR spectral data of compound 10 and 11

Carbon      (compound 10)       (compound 11)

No. δ
H 

δ
C 

δ
H 

δ
C

1 6.14 d, J=3.6 Hz 92.41 4.82 d, (J= 2.1 Hz) 104.56
2 3.51-3.53 m 72.52 3.95 m 70.67
3  72.09 3.6 m 75.23
4 4.73 d, J= 4.2 Hz 70.75 4.50 t, (J=6, 11.4 Hz) 68.34
5 4.42 d, J= 6 Hz 73.32 4.27 d, (J=4.5 Hz) 73.52
6α 3.42 dd, J= 7.2, 10.5 Hz 61.44 3.28- 3.48 m 60.66
6β 3.03 dd, J= 4.2, 9.3 Hz   
OCH

3 
………. ……… 3.34 s, (3H) 56.01

table 6. Results of GLC analysis of fatty acid methyl esters of the aerial parts of L. siceraria

Trivial Name Retention Time Conc. % No. of Carbon: Double Bond

Myristic 11.52 7.41 14 : 0
Palmitic 12.32 29 16 : 0
Palmitoleic 12.95 1.08 16 : 1
stearic 15.55 5.32 18 : 0
Oleic (w-9) 16.03 7.30 18 : 1
Linoleic (w-6) 17.03 12.55 18 : 2
- 17.27 3.78 unidentified
Linolenic (w-3) 18.25 29.72 18 : 3
- 18.85 0.98 unidentified
- 19.13 0.78 unidentified
Arachidic 19.67 2.09 20 : 0
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table 7. Results of GLC/MS analysis of the 
unsaponifiable matter of the aerial parts of L. siceraria

Compound R
t 

Area % M+

n-Dodecane 10.06 0.31 170
1-Octadecene 23.93 0.1 252
Neophytadiene 24.89 0.35 278
(6,10,14)Trimethyl-2-pentadecanone 25.11 1.05 268
n-Nonadecane 26.05 0.24 268
1011-Methylsqualene. 28.06 0.1 424
9-Nonadecene 29.33 0.7 256
Phytol 30.86 52.66 296
9,12,15-Octadecatrienal 32.88 1.66 262
n-Eicosane 33.25 O.96 282
Geranyl linalool isomer 38.49 0.25 290
1-Docosene 39.33 2.38 308
Squalene 41.11 2.74 410
9-Hexacosene 42.11 3.02 364
1-Hexacosanol(Cerylalchol)  44.53 0.18 382
Cholesterol 44.76 0.32 386
Campesterol 46.78 1.03 400
Spinasterol 47.38 7.59 412
Fucosterol 47.77 0.69 412
22-Dihydrospinasterol 48.12 5.78 414

table 8. HPLC analysis of amino 
acids in seed protein of L.siceraria

Amino acids Rt Conc(g/100g seed)

Channel A results
Aspartic  13.85 2.427
Threonine ** 17.40 0.688
Serine  18.87 1.311
Glutamic acid 20.82 7.072
Alanine  30.27 3.285
Valine 35.77 0.5677
Leucine** 41.12 2.863
Tyrosine  43.07 1.77
Phenyl alanine** 44.88 2.707
Histidine* 52.70 1.505
Lysine ** 55.92 1.159
Arginine * 64.28 1.64
Channel B results:
Proline 20.75 7.779
Total  37.5937g /100g seed

*Semi essential amino acids, **Essential amino acids

 Compound (5) is yellowish brown 
granules (acetone/methanol) with m.p> 300oC, 
gives a brown spot with 50% aqueous sulphuric 
acid after 20 min. at 100 o C. it doesn’t react with 
ammonia and ferric chloride(T.S). iR showed 

a peaks at 3421cm-1and 1720 cm-1 indicating  
the presence of amino and  carbonyl groups 
respectively49,60, Ei-MS showed a molecular 
ion peak at m/z 112 (M+ , C

4
H

4
N

2
O

2
)and other 

fragments  which are characteristic for the presence 

of uracil61. The 1HNMRand13C-NMR spectrum 
displayed signals comparable to the published data 
for uracil49,61,62.
 Compound (6) gave intense yellow 
color with alkalis which indicate the presence 
of flavonoidal compound. UV spectral data in 
methanol (Table 3) showed two bands at 328 and 
275 nm confirming a flavone skeleton63. ESi-MS 
spectrum (negative mode) showed a molecular ion 
peak at m/z 537 (M+-1) for C

28
H

26
O

11
-1;Ei-MS 

showed a parent ion peak at m/z 376 (M+-sugar) 
representing a flavone skeleton with 3 hydroxyl 
groups and p-hydroxy benzyl group. Fragments 
at m/z 178 and 163 confirm the presence of two 
carbon atoms attached by A ring and C-glycosidic 
linkage of ring A. The presence of two OH groups 
in ring A was confirmed by an ion at m/z 153.
Also, presence of one OH group in ring B was 
confirmed by an ions at m/z 121and 118 (RDA)64.
The crucial placement of the two hydroxyl groups 
on ring A at C-5and C-7as well as the hydroxyl 
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table 10. Effect of oral adminstartion of total alcoholic extract, light petroleum ether extract of 
Lagenariasiceraria (300 mg/kg ), Diclofenac sodium (4 mg/kg ) and Dexamethasone (0.5 mg/kg ) 

on hind paw thickness at different time intervals after induction of edema using carrageenan

  Treatment

   Control Diclofenac Dexamethasone Total alcoholic Light petroleum 
     sodium (0.5 mg/kg ) extract ether extract
    (4 mg/kg )  (300 mg/kg ) (300 mg/kg )

increase  Time  1 20.89±4.365 19.36 ±5.617 13.22 ± 4.536 9.096±5.379 3.829±2.971* 

in edema (h) 2 21.52±5.297 15.86±2.518 12.87± 3.356 23.76±7.611 3.964±2.582*

thickness  3 52.33±5.137 23.12±4.078* 28.36±1.434* 53.80±4.722 26.78±6.752*

  4 39.04±4.916 21.65±4.038* 18.49 ± 4.757* 43.73±5.616 19.31±6.196*

  5 29.01±4.377 14.50±4.712 13.72±4.187 30.35±4.499 19.00±6.179 
  6 27.41±4.114 17.27±4.854 8.993±1.339* 32.67±4.510 10.75±3.509 
  24 21.35±1.930 15.15±3.356 10.51±6.471 16.34±3.501 2.952±2.954* 

* Significantly different from control group

table 11. Evaluation of the analgesic activity the total alcoholic extract of the aerial parts of Lagenaria siceraria (300 
mg/kg, orally) and the light petroleum ether extract (300 mg/kg, orally) on acetic acid-induced writhing model

Time interval (minutes) control Total extract(300 mg/kg) Light pet. extract(300 mg/kg) 
    
0-5 10.6 ± 2.42 4.2 ± 1.16* 3 ± 1.64*
5-10 25.8 ± 2.62 7.8 ± 1.2 3 ± 1.45*
10-15 22.8 ± 3.32 7.4 ± 1.96 2 ± 0.89*
15-20 16.4 ±1.54 7.2 ± 1.53 2.4 ± 0.93*
20-25 12.2 ± 1.32 3.8 ± 0.66* 0.8 ±0.37*
Total 87.8 ± 4.45 30.4 ± 4.55* 11.6 ± 4.76
% reduction - 65.38 86.79   

* Significantly different from control group, P< 0.05.

group on ring B at C-4’ was indicated by UV shift 
reagents63,64.1H-NMR spectrum (table 4), showed 
two doublets; at δ 7.71 ppm (2H, J=8.7 Hz, H-2', 
6') andat δ 6.88 ppm (2H,J=8.7 Hz, H-3',5') which 
are characteristic for 4'-substituted B-ring. The 
sharp singlet integrated for one proton appeared at δ 
6.55 ppm (H-3) confirms the flavone skeleton. The 
presence of p-hydroxy benzyl ring was proofed by 
the signals at δ 7.09 ppm (2H, d, J=8.4 Hz, H-2*, 
6*) and at δ 6.63 ppm (2H, d, J=8.4 Hz, H-3*, 
5*). The CH

2
bridgeof benzyl protons resonated as 

singlet at δ 4.01 ppm. The broad signals integrated 
for one proton at δ 4.66 ppm for anomeric proton 
and 6H, multiple at δ (3.24-3.66) ppm confirm the 
glycosidic nature of compound 665. On the bases 
of these data(UV, MS, 1H-NMR) andreported 
data63-65,compound6 was identified as 8-CP-
hydroxybenzoylisovitexin.
 Compound (7) was isolated as yellow 

powder, iR spectrumat  3417, 2925 , 1644 , 1616 
, 1445, 128-4, 1241, 1178, 1111 and  1077 cm-1 
supporting the flavonoidal nature of the compound49. 
UV spectra (table 3) which were carried out with 
diagnostic reagents using standard procedures63 
revealed a great similarity between compounds 
(6-7). ESi-MS spectrum (negative mode) of 
compound 7, showed a molecular ion peak at m/z 
431 (M+-1) calculated for C

21
H

20
O

10
-1.   Ei-MS 

showed a parent ion peak at m/z 270 (M+-sugar) 
representing a flavone skeleton with 3 hydroxyl 
groups. Peaks at m/z 121  and m/z 118 confirm the 
presence of one OH group in ring B. Fragments 
at m/z165,163and 153 and 108are characteristic 
forC-glycosidic linkage andtwo hydroxyl groups 
in ring A64. The 1H-NMR (table 4) showed two 
doublets having the same coupling constants in 
one aromatic AB-system; at δ 7.83(2H, J=8.7 
Hz,H-2', 6') and δ 6.94(2H, J=8.7 Hz,3', 5') which 
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are characteristic for 4'-substituted B-ring. Two 
singlets resonated at δ 6.58 and 6.50 corresponding 
to H-8 and H-3, respectively. The glycosidic nature 
was confirmed by the one anomeric proton signal at 
δ 4.89 (d, J=9.9 Hz ) and multiple  signals at δ 3.32- 
3.86(6H, m)66. From the previous data together with 
comparison with the enormous published data67,68 

for similar compounds, it was concluded that 
Compound7is isovitexin (saponaretin) (apigenin-
6-C-glucoside).
 Compound(8) gave positive Molisch’s 
test suggesting its glycosidicnature, ESi-MS 
spectrum (negative mode) exhibited a molecular ion 
peak at m/z 593 (M+-1) calculated for C

27
H

30
O

15
-1.

UVspectra (table 3)showed a typical pattern of 
dihydroxyflovone with exact placement at 4and 
5free hydroxyl while C-7 and ortho- dihydroxy 
group in  in ring B are either absent or occupied63 
.1H-NMR (table 4) showed two doublets at δ 7.94 
(2H, J=9 Hz, H-2', 6') and at δ 6.94(2H, J=9 Hz, 
H-3', 5') confirm  4'-substituted B-ring. Two singlets 
resonated at δ 6.88 and 6.87 corresponding to H-8 
and H-3, respectively.Acid hydrolysis yield an 
aglycone identical to compound 7(MS,UVand Co-
TLC).The sugar part was proved to be glucose(R

f
 

0.23,system V1)against authentic sample.The 
position of sugar was established by UV(table3)and 
1HNMR (table 4). The previous data(mp, iR, UV, 
MS,1HNMR and TLC) besides comparison with 
published data for similar flavone30,63,64 confirmed 
that compound 8 issaponarin (apigenin-6-C-β-
D-glucopyranosyl7-O- β-D-glucopyranoside) 
(isovitexin 7-O- β-D-glucopyranoside).
 Compound (9) was isolated from ethyl 
acetate extract of the fruits, its iR spectrum showed 
a sharp absorption band with high intensity at 
1695 cm-1indicate thepresence of carbonyl group 
with α-β unsaturated system. Also, broad bands 
at 3450,1308 and 1200 cm-1   confirm the presence 
ofhydroxyl group of carboxylic acids49.Mass 
spectrum showed a parent ion peak at m/z 116 ( 
C

4
H

4
O

4
) which is followed by loss of water and 

carbonyl group to give a peak at  m/z 98 and 88, 
respectively. The base peak arises at m/z 73 from 
cleavage of the ³ bond relative to CO leading 
to fragment +CH

2
CH

2
COOH. Other peaks are 

observed at m/z 55 and 45, are characteristic for 
aliphatic carboxylic acids49. The simple skeleton of 
this compound is confirmed by 1H-NMR spectral 
data which showed cis two olefenic protons 

neighboring to strong electron withdrawing group 
at δ 6.75 ppm.   These mentioned spectral data and 
comparison with publisheddata49, concluded that 
compound 9 is but-2-enedioic (maleic acid).
 Compound(10) was isolated from 
ethyl acetate and butanol extracts of fruit. iR 
absorptionat λmax (3410-3358) and 1291 cm-1 
indicatepresenceof hydroxyl group,peaks at 1146, 
1111, 1020 cm-1 for C-O stretching confirm sugar a 
pyranose49,69.Mass spectrum showed molecular ion 
peak at m/z 180 ( C

6
H

12
O

6
)  followed by fragments 

with m/z 162, 144 and 126 due to successive loss 
of three molecules of water from the alcohol 
functional groupsbesides the presence of other 
peaks at m/z 73 and 57 which are characteristic for 
monosaccharides70.1H-NMR(table 5) showed one 
anomeric proton signal at δ 6.14 ppm d, J=3.6 Hz 
which indicates the axial - equatorial coupling of 
the α-anomersand confirmed by 13C-NMRsignal 
(table 5) at δ92.4171,72. iR, MS, 1HNMR and 
13CMNR of compound 9 are in agreement with 
that of the reported data of(α-D-mannose)α-D-
mannopyranose49,69-72.
 Furthermore column chromatography 
of the butanol extract of fruit afforded compound 
(ii):Showed low polarity,R

f
0.66 (systems iV),mass 

spectrum of compound 11exhibited ion peak at 
m/z 195 (M++H, C

7
H

14
O

6
) and other fragments 

confirm its monosaccharides nature70,73.iRspectrum 
at λmax (3547-3361) cm-1 , 1220 cm-1  and mass 
fragments at  m/z 163, 145 and 127 confirm 
presence of hydroxyl group and  successive loss 
of three water molecules from the alcoholic 
functional groups of demethylated sugar49,69-73.The 
α- configuration is deduced by the chemical shift 
and the coupling constant of the anomeric proton 
at δ (4.82 d, J=2.1 Hz, ) and δ  104.5613CMNR 
,also,signals at δ (3.34 (3H) and 56.01)1HNMR 
and 13CMNR, respectively confirm presence of 
methoxy group.1HNMR and 13CNMR spectrum 
(table 5)displayed signals comparable to the 
published data for3-O-methyl-α-D-galactose74.
The TLC,iR, MS,1HNMR and13CNMR confirmed 
the identity of this compound as3-O-methyl-α-D-
galactose (3-O-methyl-α-D-galactopyranose).
 GLC analysis of  fatty acid methyl esters 
(Table 6) revealed that the saturated fatty acids 
comprise about 43.82 % (myristic, palmitic, stearic 
and   arachidic) ; monounsaturated fatty acid 8.38 %  
(palmiteolic and oleic(w-9)),  while  di-unsaturated 
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Fig. 1. Compounds isolated from Lagenariasiceraria

12.55 %   (linoleic(w-6))  and tri-unsaturated 
29.72% (linolenic(w-3). Accordingly, the high 
concentration of unsaturated fatty acids, w-3, 6 & 
9 (50.65%) in L. siceraria, was a promising leads 
to discover a new medicinally important drug.
 Analysis of USM byGLC/ MS, (Table7) 
revealed the identification of twenty compounds, 
constituting 82.22%..Phytol was the major 

constituents (52.66%), followed by spinasterol 
(7.59 %) and 22-dihydrospinasterol (5.78 %).
 Protein hydro lysate of the seed, was 
analyzed (HPLC) resulting the identification of 
thirteen amino acids (37.5937g /100g seed).  About 
(7.417 g/100g) essential amino acidsand(3.145 
g/100g) semi- essential amino acids(table 8),. This 
resultwas in agreement with the high nutritive value 
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Fig. 2. Effect of oral treatment with N-acetylcysteine (1200 mg/kg), total alcoholic (200mg/kg) and 
light petroleum extracts of Lagenaria siceraria (250 mg/kg) on ALT, total protein, MDA and GSH levels

Fig. 3. Effect of oral administration total alcoholic extract, light petroleum extract of 
Lagenaria siceraria (300mg/kg), Diclofenac sodium (4 mg/kg) and Dexamethasone 
(0.5 mg/kg) on percentage increase in hindpaw thickness, at different time intervals
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Fig. 4. Evaluation of the analgesic activity the total alcoholic extract of   the aerial parts of Lagenariasiceraria  
(300 mg/kg, orally)and the light petroleumextract.(300 mg/kg, orally) on acetic acid-induced writhing model in 

* Significantly different from control group.

of the seeds of L. siceraria.
Biological activity
Hepatoprotective activity
 Light petroleum extract of aerial part 
exerted a remarkable hepatoprotective effect by 
decrease ALT, elevatetotal proteins level and 
increases hepatic GSH content with concurrent 
decreases in hepatic MDA levels.Furthermore, the 
potency of the extract is similar or slightly higher 
than that ofN-acetylcysteine (Table 9 and Fig.5). 
The hepatoprotective effect of light petroleum 
extractof aerial part could be attributed to the 
considerable high percentage (50.65%) of w-3, 
6 and 9 unsaturated fatty acids75 and steroidal 
compounds. Even if other studies are needed,the 
obtained results seem to support the use of the 
plant as a hepatoprotective element in traditional 
medicine.
anti-inflammatory activity
 As shown in (Table 10 and Fig. 3), 
oral pretreatment with the light petroleum ether 
extract of aerial part of L. siceraria (300 mg/
kg) significantly decreased rats hind paw edema 
thickness compared to control group. While, the 
total alcoholic extract of the aerial part (300 mg/
kg) didn’t show any anti-inflammatory activity. 
The anti-inflammatory activity of light petroleum 
extract may be due to the presence ofspinasterol,22-
dihydrospinasterol and 22-dihydrospinasterol 
-3-O-glucoside.This result is in accordance with 

some previously reported investigations that 
3-O-β-d-glucopyanosyl spinasterol has effective 
inhibitory effects on production of inflammatory 
mediators and can be used for the prevention little 
side – effects are required to substitute the chemical 
therapeutics.
analgesic activity
 Results (Table 11 and Fig. 4),indicated 
that  total alcoholic extract of the aerial part of L 
siceraria(300 mg/kg)excereted 65.38 % reduction 
in writhing compared with control .while the  light 
petroleum  extract of the aerial parts (300 mg/kg) 
excereted 86.79% reduction in writhing compared 
with control. The analgesic and central nervous 
system activity using writhing ,hot plate, tail flick 
method in the rats were previously reported and 
provide that the  light petroleum  extract showed a  
maximum analgesic activity4,7,12.

COnClUSiOn

 As a result of our phytochemical study of 
L.siceraria cultivated in Egypt,tetracosanoic acid 
methyl ester, phytol , 22-dihydrospinasterol -3-O-
glucoside ,uracil, 8-C-P-hydroxybenzoylisovitexin, 
maleic acid, D-D-mannose and 3-O-methyl-α-D-
galactose were isolated  for the first time from 
genus Lagenaria .in addition , analysis of  fatty 
acids and USM of the aerial part.Subsequently, light 
petroleum extract of aerial part showed significant 



547EL-DOMiATy et al., Biosci., Biotech. Res. Asia,  Vol. 10(2), 533-550 (2013)

hepatoprotective effect, anti-in flammatory 
and analgesicactivities. Further more,the plant 
elaborates mixture of 22-dihydrospinasterol and 
spinasterol, where the anticarcinogenicity potential 
of spinasterol were reported77. Science the great 
effectivenessof 5,7-dihydroxyflavones as inhibitors 
of HL-60cell proliferation were previously 
reported78 L.siceraria cultivated in Egypt may be 
valuable templates for the developmentof more 
potent inhibitors for treatment of hyperproliferative 
disorders this is confirmed by  isolation of 
isovitexin , 8-C-P-hydroxybenzoylisovitexin 
and aglycone of saponarin, which  are of 5,7-
dihydroxyflavones. Our findings suggest the 
needfor further clinical investigations and broaden 
the field ofthe application of natural products.
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