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ABSTRACT
Phytochemical investigation of Urtica urens L. aerial parts resulted in isolation of kaempferol 3,7-di-O-α-L-rhamnoside (kaempferitrin), tryptophan
and adenosine for the first time from this species; in addition to β-sitosterol, β-sitosterol-3-O-β-D-glucoside, scopoletin, quercetin and succinic acid.
The chemical structure of the compounds was determined using different spectroscopic techniques including UV, IR, EI-MS, 1HNMR and 13CNMR.
Antioxidant, cytotoxic and anti-hyperglycemic activities of Urtica urens L. family Urticaceae were investigated. By using DPPH radical scavenging
method and quercetin as standard antioxidant compound, the methanol extract of the aerial parts showed a significant antioxidant activity. Cytotoxic
activity using SRB assay method was carried out on the total methanol extract in addition to four different fractions (petroleum ether, methylene
chloride, ethyl acetate and n-butanol) against four different cell lines. The ethyl acetate and the n-butanol fractions have the highest cytotoxic activity
against HEPG2 and PC3 cell lines with percent inhibition 74% and 87% respectively in the single dose experiment. The results showed that the ethyl
acetate fraction is more potent than doxorubicin against HEPG2 cell line and the n-butanol fraction is less potent than doxorubicin against PC3 cell line.
Urtica urens L. aerial parts methanol extract showed anti-diabetic activity and improved other biochemical and histopathological parameters in STZinduced diabetic rats compared to glibenclamide as standard.
Keywords: Urtica urens, kaempferitrin, scopoletin, HEPG2, PC3, anti-diabetic, STZ-induced diabetic rats

INTRODUCTION
Urtica urens L. is a member of Family Urticaceae which includes
about 48 genera and 1050 tropical and warm temperate species 1.
It's an annual herbaceous shrubs, native of Europe and has
become naturalized throughout North America, Africa, Asia,
Australia and South America 2. U. urens L. is one species of 3
genera grows in Egypt as wild weeds in the cultivated lands,
around the River Nile, Mediterranean regions and Isthemic desert
3
. This plant is a rich source of phenolic compounds4. It is widely
used as folk medicine 5 and exhibited anti-nociceptive 6,
antioxidant 7 and hepatoprotective effects 8.
Beside the afore mentioned data, no previous investigations of
phytochemical and biological activities of U. urens L. were
carried out in Egypt. Therefore, the present study was undertaken
to investigate various biological activities of U. urens L. aerial
parts methanol extract and its different fractions. Antioxidant,
cytotoxic activity against different cell lines, anti-hyperglycemic
activity and other biochemical parameters in STZ-induced
diabetic rats were studied.
MATERIALS AND METHODS
Plant materials
The aerial parts of Urtica urens L. were collected in November
2013 from the cultivated lands of potatoes and clover crops in Al
Qurashiyyah village, Al Santah, El-Gharbia governorate, Egypt.
The plant was kindly identified by Prof. Kamal Hussien Shaltout,
Botany Department, Faculty of Science, Tanta University. A
voucher specimen was deposited at the herbarium of Faculty of
Pharmacy. Tanta University, Egypt. The aerial parts were dried

in shade, reduced to powder and stored in tightly closed
containers.
Experimental animals
Adult male albino rats with an average body weight of 180-200 g
were used. The study guidelines established by the National
Institute of Health Guide for the Care and Use of Laboratory
Animals were applied.
Cell lines for cytotoxic activity
Liver carcinoma (HEPG2), Prostate carcinoma (PC3), Breast
carcinoma (MCF-7), and colon carcinoma (HCT) cell lines were
obtained from the American type culture collection (ATCC).
Chromatographic materials and chemicals
Silica gel (70-230 mesh) from Fluka; Sephadex LH-20 from
Sigma-Aldrich chemical Co., USA; Diaion HP-20 from
Mitsubishi Chemical, Japan. Pre-coated TLC sheets silica gel G
F254 (E. Merck). 2,2-Diphenyl-1-picryl-hydrazyl (DPPH) from
Sigma-Aldrich, Inc., USA. Quercetin from (Sigma Chemical Co.,
St. Louis, MO) was obtained for the investigation of antioxidant
activity. Dimethyl sulfoxide (DMSO), trichloroacetic acid,
sulforhodamine B (SRB), ethylenediaminetetraacetic acid buffer
(EDTA), acetic acid were obtained from Sigma Chemical Co. St.
Louis, MO and doxorubicin. HCl (positive control) from SigmaAldrich, Inc., USA for cytotoxic assay. Streptozotocin and
sodium citrate buffer from Sigma Chemical Co. St. Louis, MO
and Glibenclamide (Daonil 5 mg brand) manufactured by
SANOFI pharmaceutical company, France for antihyperglycemic assay. Serum glucose level was determined by
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Spinreact kits, Spain, Serum (AST) and (ALT) were assayed
using kits provided by Human Gesellschaftfür Biochemica und
Diagnostica mbH, Germany, Serum urea and creatinine were
determined using kits provided by Diamond diagnostics, Egypt
and Commercial activity assay kits (Biodiagnostic, Egypt) were
used to estimate antioxidant status, antioxidant enzymes.
Apparatus
GC/MS finnigan mat SSQ7000, USA, was used for fatty acid
methyl esters analysis, melting point determination was carried
out using Gallenkamp melting point apparatus, IR spectra were
recorded using KBr disc using Jasco FT/IR-6100
spectrophotometer, UV spectra were recorded using Jasco
UV/Vis spectrophotometer, V-530, Japan. EI/MS spectra were
recorded on Thermo Scientific DSQ Single Quadrpule MS,
USA.1H and 13CNMR spectra were recorded on a Bruker Avance
III 400 MHz Spectrometer, Germany. Chemical shifts were given
on a δ (ppm) scale with tetramethylsilane (TMS) as an internal
standard. An ELISA Processor II Microplate Reader was used for
cytotoxic assessment, Shimadzu UV spectrophotometer, UV1800, Japan was used for antioxidant assay and biochemical
studies. Accu-Chek sensor comfort glucometer (China) and an
intra-gastric tube were used for anti-hyperglycemic assay.
Extraction and isolation
The dried powder of Urtica urens L. aerial parts (5.5 kg) were
extracted with methanol till exhaustion by cold maceration
method. The total methanol extract was evaporated under reduced
pressure to yield (700 g) residue, which was suspended in 50%
aqueous methanol and successively fractionated with petroleum
ether (40-60 °C), methylene chloride, ethyl acetate and n-butanol.
Petroleum ether extract (4 g) was saponified by boiling under
reflux with 60 ml (10%) alcoholic KOH for 6 hrs. The alcohol
was distilled off and the aqueous liquid left was diluted with 40
ml water and extracted several times with ether. The combined
ethereal extract was evaporated under reduced pressure to give
unsaponifiable residue (1.5 g). The alkaline aqueous solutions,
remained were separately acidified with conc. HCl and the
liberated fatty acids were extracted with ether. The combined
ethereal extract was evaporated under reduced pressure to give
fatty acids residue (0.2 g), which was dissolved in 25 ml
methanol, 3 ml conc. sulfuric acid was added and refluxed for 2
hours. The methanol was distilled off and the residue was
extracted by ether. The combined ethereal extract was evaporated
under reduced pressure to give fatty acid methyl esters which
were analyzed adopting GC-MS standard conditions.
The unsaponifiable matter was chromatographed on a silica gel
column (ϕ 3 × 27 cm, 60 g) by gradient elution starting with pet.
ether and the polarity were increased using methylene chloride
then methanol to afford 8 fractions (fr. 1-8). Fr. 4 eluted with (pet.
ether : methylene chloride = 30:70) was evaporated and
recrystallized from methanol to yield compound 1 (68 mg).
Compound 1 was obtained as white needle crystals; m.p 137139°C; Rf = 0.27 and 0.61 solvent system (pet. ether:CH2Cl2 = 3:7
and→ CH2Cl2: MeOH = 9.5:0.5); IR (KBr) cm-1: 3422, 2946,
2860, 1639, 1457, 1381, 960 and 876; 1HNMR [CDCl3, 400
MHz] δ: 5.28 (1H, d, J=4.8 Hz, H-6), 3.47 (1H, m, H-3), 0.94
(3H, s, H-19), 0.85 (3H, d, J=6.4 Hz, H-21), 0.78 (3H, t, J=7.2
Hz, H-29), 0.76 (3H, d, J=7.2 Hz, H-26), 0.74 (3H, d, J=6.8 Hz,
H-27), 0.61 (3H, s, H-18) and 0.65-2.24 (m, H-1, 2, 4, 7-9, 11,
12, 14-17, 20, 22-25, 28); 13CNMR [CDCl3, 100 MHz] δ: 37.2
(C-1), 31.6 (C-2), 71.8 (C-3), 42.2 (C-4), 140.7 (C-5), 121.7 (C6), 31.9 (C-7 and C-8), 50.1 (C-9), 36.1 (C-10), 21.0 (C-11), 39.7
(C-12), 42.3 (C-13), 56.7 (C-14), 24.3 (C-15), 28.2 (C-16), 56.1

(C-17), 11.8 (C-18), 19.3 (C-19), 36.5 (C-20), 18.7 (C-21), 33.9
(C-22), 26.1 (C-23), 45.8 (C-24), 29.1 (C-25), 19.8 (C-26), 19.0
(C-27), 23.0 (C-28) and 12.0 (C-29).
Methylene chloride fraction (6 g) was chromatographed on silica
gel column (ϕ 3.5 × 46 cm, 240 g) using CH2Cl2 - MeOH gradient
elution to afford 7 fractions. Fr. 4 eluted with (CH2Cl2:MeOH =
96:4), 688 mg was further chromatographed using silica gel
column (ϕ 24 × 2.5 cm, 27 g) by gradient elution using CH2Cl2 MeOH to afford 4 subfractions (fr. 4-1 to fr. 4-4). Fr. 4-3 eluted
with (CH2Cl2:MeOH = 96:4) gave compound 2 (23 mg) after
recrystallization from methanol. Compound 2 was obtained as
yellow crystalline solid, m.p. 203-205 oC, Rf value 0.47 solvent
system (toluene:ethyl acetate:formic acid = 5:4:1); UV λmax
MeOH: 228, 298, 345 nm; +NaOH: 230, 292, 392 nm; +AlCl3:
229, 299, 345 nm; +AlCl3/HCl: 229, 299, 345 nm; +NaOAc: 277,
391 nm; +NaOAc/Boric acid: 299, 347 nm; EI-MS [M]+ m/z at
192; 1HNMR [acetone-d6, 400 MHz] δ: 7.85 (1H, d, J=9.6 Hz, H4), 7.20 (1H, s, H-5), 6.81 (1H, s, H-8), 6.19 (1H, d, J=9.6 Hz,
H-3) and 3.91 (3H, s, OCH3-6); 13CNMR [acetone-d6, 100 MHz]
δ: 160.4 (C-2 ), 112.0 (C-3 ), 143.7 (C-4 ), 109.0 (C-5 ), 145.0 (C6 ), 150.9 (C-7), 102.8 (C-8), 150.2 (C-9), 111.1 (C-10) and 55.8
( OCH3-6).
Fr. 6 eluted with (CH2Cl2:MeOH = 94:6), 127 mg gave compound
3 after recrystallization from methanol. Compound 3 (18 mg) was
obtained as white amorphous powder, m.p. 275–277 °C, Rf value
0.66 solvent system (CH2Cl2:MeOH = 9:1); 1HNMR [DMSO-d6,
400 MHz] δ: 5.33 (1H, bs, H-6), 4.22 (1H, d, J=7.6 Hz, H-1`),
3.63 (1H, m, H-3), 0.96 (3H, s, H-19), 0.91 (3H, d, J=6.4 Hz, H21), 0.82 (3H, t, J=7.6 Hz, H-29), 0.83 (3H, d, J=6.8 Hz, H-26),
0.80 (3H, d, J=6.8 Hz, H-27), 0.66 (3H, s, H-18) and 0.66- 2.15
(m, H-1, 2, 4, 7-9, 11, 12, 14-17, 20, 22-25, 28), 2.93-4.43 (m, Glc
protons); 13CNMR [DMSO-d6, 100 MHz] δ: 37.3 (C-1), 29.7 (C2), 77.3 (C-3), 39.3 (C-4), 140.9 (C-5), 121.6 (C-6), 31.8 (C-7),
31.9 (C-8), 50.0 (C-9), 36.6 (C-10), 21.0 (C-11), 38.7 (C-12), 42.3
(C-13), 56.6 (C-14), 24.3 (C-15), 28.2 (C-16), 55.9 (C-17), 12.1
(C-18), 19.4 (C-19), 35.9 (C-20), 19.0 (C-21), 33.8 (C-22), 25.9
(C-23), 45.6 (C-24), 29.1 (C-25), 20.1 (C-26), 19.5 (C-27), 23.0
(C-28), 12.2 (C-29), Glucose moiety:101.2 (C-1`), 73.9 (C-2`),
77.2 (C-3`), 70.6 (C-4`), 77.2 (C-5`) and 61.5 (C-6`).
Ethyl acetate fraction (5.3 g) was chromatographed on silica gel
column (ϕ 3.5 × 44 cm, 212 g) by gradient elution, starting with
n-hexane and the polarity was increased using ethyl acetate then
methanol to afford 3 fractions. Fr. 1 eluted with (n-hexane:ethyl
acetate = 70:30→ 65:35 and→ 60:40) was concentrated to give
(112 mg) residue that was chromatographed on Sephadex LH-20
column (ϕ 1.5 × 25 cm, 15 g) using (100% MeOH) to afford 3
subfractions fr. 1-1 to fr. 1-3. Fr. 1-2 was crystallized from
methanol to give compound 4 (43 mg). Compound 4 was obtained
as yellow amorphous powder, m.p. 316-318 oC, Rf value 0.62
solvent system (CH2Cl2:MeOH = 9.5:0.5); UV λmax MeOH: 256,
372 nm; +NaOH: 286, 426 nm; +AlCl3: 271, 455 nm;
+AlCl3/HCl: 266, 302 (sh), 364, 430 nm; +NaOAc:274, 322 (sh),
392 nm; +NaOAc/Boric acid: 261, 389 nm;1HNMR [CD3OD,
400 MHz] δ: 7.63 (1H, d, J=1.6 Hz, H-2′), 7.53 (1H, dd, J=1.6
8.4 Hz, H-6′), 6.78 (1H, d, J=8.8 Hz, H-5′), 6.28 (1H, d, J=1.6
Hz, H-8) and 6.07 (1H, d, J=1.6 Hz, H-6); 13CNMR [CD3OD, 100
MHz] δ: 146.5 (C-2), 135.8 (C-3), 175.9 (C-4), 161.0 (C-5), 97.8
(C-6), 164.1 (C-7), 93.0 (C-8), 156.8 (C-9), 103.1 (C-10), 122.7
(C-1'), 114.5 (C-2'), 144.8 (C-3'), 147.3 (C-4'), 114.8 (C-5') and
120.2 (C-6').
Fr. 2 eluted with (n-hexane:ethyl acetate = 50:50 and→ 45:55)
was repeatedly crystallized using CH2Cl2 to yield compound
5 (30 mg). Compound 5 was obtained as colorless needle shaped
crystals, m.p. 186-188 oC, Rf=0.51 solvent system
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(CH2Cl2:MeOH = 8:2); IR KBr cm-1: 3300-2500, 2646, 2538,
1693, 1419, 1310, 920, 803 and 637. Fr. 3 (533 mg) eluted with
(ethyl acetate:MeOH = 99:1→ 98.5:1.5 and→ 98:2), was
rechromatographed on silica gel column (ϕ 28 × 2.5 cm, 21 g)
using gradient elution starting with 100% CH2Cl2 and the polarity
was increased by using methanol and H2O at different ratios
(CH2Cl2:MeOH:H2O = 9:1:0.1→ 8:2:0.2 and→7:3:0.5) to obtain
2 subfractions sub fr. 3-1 and sub fr. 3-2. Fr. 3-2 (92 mg) was
rechromatographed on Sephadex LH-20 column (ϕ 1.5 × 25 cm,
15 g) using (100% MeOH) to give compound 6 (12 mg).
Compound 6 was obtained as pale yellow needle crystals, m.p.
189-192oC,
Rf=0.28
and
0.61
solvent
system
(CH2Cl2:MeOH:H2O = 8:2:0.2→7:3:0.5) respectively; UV λmax
MeOH: 266,340 nm; +NaOH: 272,381 nm; +AlCl3: 274, 300sh,
347,397 nm; +AlCl3/HCl: 275, 294sh, 342, 396 nm; +NaOAc:
265, 350 nm; +NaOAc/Boric acid: 265, 343 nm; 1HNMR
[CD3OD, 400 MHz] δ: 7.82 (2H, d, J=8.8 Hz, H-2' and H-6'), 6.96
(2H, d, J=8.8 Hz, H-3' and H-5'), 6.75 (1H, d, J=2 Hz, H-8), 6.49
(1H, d, J=2 Hz, H-6), 5.58 (1H, d, J=1.6 Hz, Rha-II-H-1'), 5.42
(1H, d, J=1.6 Hz, Rha-I-H-1), 1.28 (3H, d, J=6 Hz, Rha-II-C-5Me), 0.96 (3H, d, J=5.6 Hz, Rha-I-C-5-Me) and 3.33-4.24 (m,
sugar protons); 13CNMR [CD3OD, 100 MHz] δ: 158.4 (C-2),
135.1 (C-3), 178.4 (C-4), 161.6 (C-5), 98.4 (C-6), 162.1 (C-7),
94.2 (C-8), 156.7 (C-9), 106.1 (C-10), 121.2 (C-1'), 130.5 (C-2',
C-6'), 115.2 (C-3', C-5'), 160.3 (C-4'), 102.1 (Rha-I-C-1''), 70.5
(Rha-I-C-2''), 70.7 (Rha-I-C-3'', Rha-II-C-3'''), 71.7 (Rha-I-C-4''),
70.6 (Rha-I-C-5-Me), 16.2 (Rha-I-C-6''), 99.1 (Rha-II-C-1'''),
70.3 (Rha-II-C-2'''), 72.2 (Rha-II-C-4'''), 69.8 (Rha-II-C-5-Me)
and 16.6 (Rha-II-C-6''').
n-Butanol fraction (30 g) was suspended in deionized water and
loaded onto Diaion HP-20 column (ϕ 3 x 40 cm, 80 g), eluted
sequentially with water followed by of 100% methanol and
acetone. The 100% methanol eluate (3 g) was further subjected to
a silica gel column (ϕ 3 x 45 cm, 120 g) using gradient elution
starting with 100% CH2Cl2 and the polarity was increased by
using methanol and H2O at different ratios (CH2Cl2:MeOH:H2O
= 9:1:0.1→ 8:2:0.2 and→ 7:3:0.5) to afford 2 fractions. Fr. 1
eluted with (CH2Cl2:MeOH = 8:2:0.2) (159 mg) was
chromatographed on silica gel column (ϕ 24 × 1.5 cm, 6 g) using
gradient elution starting with 100% CH2Cl2 and the polarity was
increased by using methanol and H2O at different ratios
(CH2Cl2:MeOH:H2O = 9:1:0.1→ 8:2:0.2 and→ 7:3:0.5) to yield
3 subfractions fr. 1-1 to fr. 1-3. Fr. 1-3 (50 mg) was purified on
Sephadex LH-20 (ϕ 1.5 × 25 cm, 15 g) eluted with (100% MeOH)
to yield compound 7 (20 mg). Compound 7 was obtained as fine
white needle crystals, m.p. 234-235oC, Rf=0.39 solvent system
(CH2Cl2:MeOH:H2O = 8:2:0.2); EI-MS [M]+ m/z at 267; 1HNMR
[CD3OD, 400 MHz] δ: 8.32 (1H, s, H-8), 8.20 (1H, s, H-2), 5.98
(1H, d, J=6.4 Hz, Ribose-H-1′), 4.76 (1H, dd, J=6.4, 5.2 Hz,
Ribose-H-2′), 4.34 (1H, dd, J=2.4, 5.2 Hz, Ribose-H-3′), 4.19
(1H, q, J=2.8 Hz, Ribose-H-4′), 3.90 (1H, dd, J=2.4, 12.4 Hz,
Ribose-H-5′a) and 3.76 (1H, dd, J=2.4, 12.4 Hz, Ribose-H-5′b);
13
CNMR [CD3OD, 100 MHz] δ: 152.1 (C-2), 148.6 (C-4),
119.6(C-5), 156.2 (C-6), 140.5 (C-8), 89.8 (Ribose-C-1'), 74.0
(Ribose-C-2'), 71.2 (Ribose-C-3'), 86.7 (Ribose-C-4') and 62.0
(Ribose-C-5').
Fr. 2 (288 mg) eluted with (CH2Cl2:MeOH:H2O = 7:3:0.5) was
subjected silica gel column (ϕ 28 × 1.5 cm, 11 g) using gradient
elution starting with 100% CH2Cl2 and the polarity was increased
by using methanol and H2O at different ratios
(CH2Cl2:MeOH:H2O = 9:1:0.1→8:2:0.2→7:3:0.5 and→6:4:1) to
afford 2 subfractions fr. 2-1 and fr. 2-2. Fr. 2-2 (62 mg) was
chromatographed on Sephadex LH-20 (ϕ 1.5 × 25 cm, 15 g)
eluted with (100% MeOH) to give compound 8 (15 mg).
Compound 8 was obtained as yellowish white amorphous
powder, m.p. 289-290 oC, Rf= 0.48 solvent system

(CH2Cl2:MeOH:H2O = 7:3:0.5); EI-MS [M]+ m/z at 204; 1HNMR
[CD3OD, 400 MHz] δ: 7.72 (1H, d, J=7.6 Hz, H-4), 7.38 (1H, d,
J=7.6 Hz, H-7), 7.21 (1H, s, H-2), 7.14 (1H, t, J=7.6 Hz, H-6),
7.06 (1H, t, J=7.6 Hz, H-5), 3.88 (1H, dd, J=4, 9.2 Hz, H-11),
3.53 (1H, dd, J=3.6, 15.2 Hz, Hb-10) and 3.16 (1H, dd, J=9.2,
15.2 Hz, Ha-10); 13CNMR [CD3OD, 100 MHz] δ: 123.7 (C-2),
108.1 (C-3), 117.9 (C-4), 118.6 (C-5), 121.3 (C-6), 111.0 (C-7),
136.9 (C-8), 127.0 (C-9), 27.0 (C-10), 55.2 (C-11) and 173.1 (C12).
Acid hydrolysis of the isolated glycosides
Complete acid hydrolysis was carried out by refluxing 5 mg of
each glycoside with 10 ml of 1.5 N HCl in aqueous methanol for
2 hrs. The hydrolysate was extracted with ethyl acetate, then
evaporated to obtain the aglycone. The mother liquor of
hydrolysate was neutralized with BaCO3 to be analyzed by TLC
silica gel using solvent system (n-PrOH:EtOAc:H2O = 7:2:1) in
the presence of authentic samples 9.
Biological activities
Total methanol extract of U. urens L. aerial parts and their
different fractions (petroleum ether, methylene chloride, ethyl
acetate and n-butanol) were investigated for antioxidant,
cytotoxic and anti-hyperglycemic activities.
Antioxidant activity
The antioxidant activity of different concentrations (0.8, 0.4,
0.3,0.2, 0.1 mg/ml) of the methanol extract of U. urens L. aerial
parts was determined according to the method reported by Kadri
et al (2011) using the stable radical 2,2- diphenyl-1-picrylhydrazyl (DPPH) 10. Each sample was measured in triplicate by
using UV-Vis spectrophotometer at λmax517 nm and the
percentage of scavenging was calculated.
Cytotoxic activity
The test was carried out according to the method reported by
Skehan et al. (1990) 11 using 100 µg/ml of the total methanol
extract of U. urens L. and their different fractions (petroleum
ether, methylene chloride, ethyl acetate and n-butanol) in DMSO
against 4 different cell lines (HepG2, MCF-7, PC3 and HCT) in
a single dose experiment (100 µg/ml). The most effective
fractions were tested in multiple doses (5, 12.5, 25 and 50 µg/ml)
using doxorubicin as a standard. The IC50 was determined.
Anti-hyperglycemic activity
The anti-hyperglycemic activity of the total methanol extract of
U. urens L. aerial parts was evaluated in STZ-induced diabetic
rats according to the method reported by Kumar et al (2012) 12.
Biochemical study
Determination of reduced glutathione (GSH):
Reduced glutathione was determined according to the method
reported by Beutler (1963)13. The values were expressed as
(mmoles GSH/L).
Determination of catalase activity (CAT):
Catalase activity was determined according to the procedures
reported by Aebi (1984)14. The activity of the enzyme was
expressed in the terms of (U/L).
Determination of superoxide dismutase (SOD):
Superoxide dismutase (SOD) was determined according to the
method reported by Nishikimi et al. (1972)15. The activity of the
enzyme was expressed in the terms of (U/mL).
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Determination of malondialdehyde (MDA):
Malondialdehyde (MDA) concentration was determined
according to the method reported by Kei (1978)16. The activity of
the enzyme was expressed in the terms of (nmol/mL).
Determination of serum urea level:
Serum urea level was determined according to the procedures
reported by Tobacco et al. (1979)17. Serum urea level was
expressed in the terms of (mg/dL).
Determination of serum creatinine level:
Serum creatinine level was determined according to the method
reported by Heinegård et al. (1973)18. Serum creatinine level was
expressed in the terms of (mg/dL).
Determination of serum ALT and AST level:
Serum ALT and AST level were determined according to the
method reported by Bergmeyer et al. (1980)19. Serum ALT and
AST level were expressed in terms of (U/L).

Statistical analysis
Comparison between different groups was carried out by one-way
analysis of variance test (ANOVA) followed by LSD test. The
level of significance was set at P ≤ 0.05. The Standard Package
of Social Sciences (SPSS 11) computer software was used to
carry out the statistical analysis.
Histopathological study
Liver slices of the second largest lobe from rats in all groups were
excised, immediately fixed in stoppered jars containing 10 %
formalin in normal saline routinely processed in ascending grades
of alcohol, cleared in xylene then paraffin embedded. Paraffin
embedded sections were cut on charged slides (3-5µm) and
stained with hematoxlyin and eosin stain (H & E) to be studied
by light microscope 20.

Table 1: Effect of methanol extract of Urtica urens L. aerial parts on serum GSH, MDA levels, SOD, CAT activities, ALT, AST, Urea and
Creatinine levels
Group
GSH (mmol/L)
MDA (nmol/mL)
SOD (U/mL)
CAT (U/L)
Serum ALT (U/L)
Serum AST (U/L)
Serum urea (mg/dL)
Serum creatinine
(mg/dL)

Normal control
1.71 ± 0.07
1.29 ± 0.04
24.88 ± 1.34
0.22 ± 0.014
22.33 ± 4.66
101.66 ± 3.17
17.66 ± 2.60
0.58 ± 0.07

Diabetic control
0.90 ± 0.10a
1.90 ± 0.18a
12.31 ± 0.77a
0.16 ± 0.015a
39.33 ± 3.17 a
161 ± 10.44 a
44.66 ± 3.48 a
1.10 ± 0.102 a

Diabetic + glibenclamide
1.19 ± 0.11a
1.60 ± 0.10
16.04 ± 1.02a
0.18 ± 0.007
33.33 ± 4.91
134.66±13.11
39.66 ± 4.09 a
0.94 ± 0.06 a

Diabetic +extract
1.52 ± 0.04b c
1.32 ± 0.09b
20.21 ± 2.64b
0.21 ± 0.008b
26.33 ± 5.45 b
114.33 ± 8.98b
23.66 ± 4.48 bc
0.76 ± 0.103 b

Data are expressed as mean ± SEM (n = 7).
Values with different superscripts are significantly different at P< 0.05.
a
Significant difference from normal control group ( p<0.05).
b
Significant difference from diabetic control group ( p<0.05).
c
Significant difference from glibenclamide (+ve control) group ( p<0.05).

Figure 1: Compounds isolated from Urtica urens L. aerial parts
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Figure 2: Free radical scavenging activity of Urtica urens L. aerial parts methanol extract at different concentrations
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Figure 3: Single dose cytotoxic activity of Urtica urens L. aerial parts total methanol extract and different fractions
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Figure 4: Multidose cytotoxic activity of Urtica urens L. n-butanol, ethyl acetate fractions and doxorubicin against PC3 and HEPG2 cell lines
(a): Multidose cytotoxic activity of n-butanol fraction against PC3 cell line.
(b): Multidose cytotoxic activity of doxorubicin against PC3 cell line.
(c): Multidose cytotoxic activity of ethyl acetate fraction against HEPG2 cell line.
(d): Multidose cytotoxic activity of doxorubicin against HEPG2 cell line.

Figure 5: Effect of methanol extract of Urtica urens L. aerial parts on serum glucose level in rats with STZ induced hyperglycemia
a: Significant difference from normal control group ( p<0.05).
b: Significant difference from diabetic control group ( p<0.05).
c: Significant difference from glibenclamide (+ve control) group ( p<0.05).
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Figure 6: Light micrographs of haematoxylin and eosin (H and E ×400) staining showing:
Photomicrograph (A): Liver sections from normal control rats.
Photomicrograph (B): Liver sections from diabetic control rats.
Photomicrograph(C): Liver sections from diabetic rats receiving glibenclamide drug.
Photomicrograph (D): Liver sections from diabetic rats receiving Urtica urens L. aerial parts methanol extract

RESULTS AND DISCUSSION
Phytochemical investigation
GC-MS analysis of Urtica urens L., fatty acid methyl esters
The total percentage of saturated fatty acids in Urtica urens L.
aerial parts was (24.48%), which is higher than the total
percentage of unsaturated fatty acids (20.80%). The main
saturated fatty acids were hexadecanoic acid methyl ester
(17.90%) and methyl stearate (2.43%), while the main
unsaturated fatty acids were 9,12-Octadecadienoic acid methyl
ester (8.93%) and 9,12,15-Octadecatrienoic acid methyl ester
(6.97%).
Phytochemical investigation of U. urens L. aerial parts methanol
extract led to isolation of eight compounds (Figure 1). Structure
elucidation of the isolated pure compounds was assisted using
different spectroscopic techniques e.g. UV, IR, EI-MS, 1HNMR
and 13CNMR.
Compound 1 and 3 gave positive Liebermann’s and Salkowski’s
tests, which suggested the sterol nature of these compounds.
Based on IR, 1HNMR and 13CNMR, m.p., and Co-TLC with
authentic β-sitosterol and β-sitosterol-3-O-β-D-glucoside, it was
concluded that compound 1 is 3-β-stigmast-5-en-3-ol (βsitosterol) and compound 3 is β-sitosterol-3-O-β-D-glucoside.
This was confirmed by comparing the obtained data to those
published in literature 21,22.
Compound 2 was obtained as yellow crystalline solid. EI-MS of
the compound showed molecular ion peak [M]+ at m/z 192. The
results of UV spectroscopy revealed that compound 2 has λmax at
228, 298, 345 nm. Bathochromic shift was observed in addition
of NaOH and NaOAc shift reagents to methanol solution of
compound 2, which confirm the presence of free 7-hydroxyl
group. However, no effect was observed by the addition of AlCl3,

AlCl3/HCl and NaOAc/boric acid, which indicates the absence of
the ortho-di hydroxy group. The 1HNMR spectrum, displayed
signals characteristics of a 6,7-dioxygenated coumarin. Presence
of two doublets at δ 6.19 (1H, d, J=9.6 Hz) and δ 7.85 (1H, d,
J=9.6 Hz) characteristic of H-3 and H-4 protons respectively of
the pyrone ring of a coumarin. The presence of two aromatic
proton singlets at δ 7.20 and δ 6.81 were assigned to H-5 and H8 respectively. A singlet methoxy group attached to C-6 at δ3.91.
The 13CNMR spectrum of compound 2, revealed the presence of
ten carbons including one methoxy, four methines and five
quaternary carbons. A peak at δ 160.4 was assigned to the
carbonyl function (C-2) of coumarin derivatives while the signal
at δ 150.9 revealed the presence of a hydroxyl functional group at
the C-7 position. A signal at δ 55.8 confirmed the presence of
methoxy carbon at the C-6 position. Other signals at, δ 112.0,
143.7, 109.0, 145.0, 102.8, 150.2 and 111.1 were attributed to C3, C-4, C-5, C-6, C-8, C-9 and C-10, respectively. From the
above-mentioned data, m. p., UV, EI-MS, 1HNMR and 13CNMR
data, compound 2 was identified as 7-hydroxy-6methoxycoumarin (7-Hydroxy-6-methoxy-2H-1-benzopyran-2one) or scopoletin. This was confirmed by comparing the
obtained data to those published in literature 23, 24.
Compound 4 was obtained as yellow amorphous powder. The UV
pattern showed that, it is flavonol.1HNMR spectrum of compound
4, showed meta coupled doublets at δ 6.07, 6.28 (J=1.6 Hz),
assigned to H-6 and H-8, respectively confirming 5,7
dihydroxylation, while 3′,4′diydroxylation was confirmed by two
doublets and one doublet of doublet signals at δ 7.63, 6.78, and
7.53 each integrated for one proton with (J=1.6, 8.8 Hz) and
(J=1.6, 8.4 Hz) for meta and ortho coupling, these proton signals
were assigned to H-2′, H-5′ and H-6′, respectively. The 13CNMR
spectrum of compound 4 showed 15 signals including carbonyl
signal at δ 175.9 (C-4), seven oxygenated quaternary carbons (δ
146.5, 135.8, 161.0, 164.1, 156.8, 144.8, and 147.3), two sp2
quaternary carbons (δ 103.1 and 122.7) and five sp2 tertiary
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carbons (δ 97.8, 93.0, 114.5, 114.8 and 120.2). Comparing
compound 4 with authentic sample using co-chromatography,
m.p., UV, 1HNMR and 13CNMR with those reported in literature
25,26
, revealed that compound 4 is 3,5,7,3′,4′-pentahydroxy
flavones (quercetin).
Compound 5 was obtained as colorless needle shaped crystals. By
comparing m.p. and IR spectral data with those reported in
literature 27,28, and Co-TLC with authentic sample, compound 5
was identified as succinic acid.
Compound 6 was obtained as pale yellow shiny needle crystals,
UV spectral data of compound 6 with different shift reagents,
indicated the presence of free hydroxyl groups at 5 and 4′
positions (bathochromic shifts with AlCl3 and NaOH,
respectively). No bathochromic shift was observed with NaOAc
which confirms substitution at position 7. No orthodihydroxyl
system was expected to be present due to lack of shift with
NaOAc/Boric acid. However, the 3-O-substituted flavanol
structure was anticipated from the location of band I and II at 340
nm and 266 nm (in methanol), respectively. Therefore, the UV
results suggest 3,7-O-di substituted flavanol glycoside.1HNMR
spectral data of compound 6, showed two meta coupled protons
resonating at δ 6.49, 6.75 (J=2 Hz), assigned to H-6 and H-8,
respectively. Furthermore, ring B protons were observed at δ 6.96
and 7.82 (J=8.8 Hz) as ortho coupled doublets due to the free
rotation of the phenyl ring, each signal integrated for 2 protons
and were assigned to H-3′, H-5′ and H-2′, H-6′, respectively. The
1
HNMR spectral data of compound 6 also showed two doublets,
at δ 0.96 (J=5.6 Hz) and 1.28 (J=6 Hz), indicated the presence of
two sets of rhamnose methyl protons and the signals for the
anomeric protons appeared as doublets at δ5.58 at δ (J=1.6 Hz)
and 5.42 (J=1.6 Hz) respectively. The 13CNMR spectrum of
compound 6, showed 15 signals that could be attributed to the
aglycone and 12 signals for two sugar moieties. In 13C NMR
spectrum of compound 6, signals at δ 135.0 and 162.1 were
assigned for
C-3 and C-7. The other evidence for the
glycosylation of 3,7 hydroxyl groups was its effect on C-3, C-7
signal by an upfield shift by Δδ 0.2 and 1.6 respectively when
compared with aglycone; this upfield shift was accompanied with
downfield shift for neighboring carbons signals of C-2, C-4, C-6
and C-8 at δ158.4, 178.4, 98.4 and 94.2 respectively. Signals at δ
115.1, 130.5 were assigned to oxygen free aromatic carbons (C3', C-5') and (C-2', C-6') respectively. Signals at δ 121.0, 160.3
were assigned to (C-1', C-4') respectively of the B-ring of a
flavanol structure. Other signals at δ (161.6, 156.7 and 106.1)
were assigned to C-5, C-9 and C-10 respectively of the A-ring of
a flavanol structure. Two anomeric carbon signals were observed
at δ 99.1 and 102.1. The remaining sugar carbons appearing at δ
16.2-72.2 were characterized from NMR data. The result of acid
hydrolysis afforded rhamnose sugar and an aglycone identical as
kaempferol (Co-TLC) comparing with authentic sample. The
supposed structure of compound 6 was kaempferol 3,7-O-α-Ldirhamnoside (kaempferitrin) The α-configuration of two
rhamnose moieties were concluded from the signals of anomeric
protons resonating at δ 5.42 and 5.58 (J=1.6 Hz) which were
downfield. Also, the α-linkage of two rhamnose moieties to
hydroxyl group at positions 3 and 7 was evident from the small
coupling constant (J=1.6 Hz) of (3-O-rha H-1 and 7-O-rha H-1').
By comparing m.p., UV, 1HNMR and 13CNMR data with the
previously published data 29,30, compound 6 was identified as
kaempferol 3,7-O-α-L-dirhamnoside (Kaempferitrin).This is the
first time to be isolated from U. urens L. aerial parts.

compound according to nitrogen rule. 1HNMR spectrum of
compound 7, showed two singlets at δ 8.20 and 8.32 characteristic
of two vinyl hydrogens of purine group (H-2 and H-8
respectively). Three methine protons at δ 4.76 (1H, dd, J = 6.4,
5.2 Hz), 4.34 (1H, dd, J=2.4, 5.2 Hz) and 4.19 (1H, q, J=2.8 Hz)
characteristic of H-2', H-3' and H-4' of sugar part respectively.
Signals of ABX-type coupled hydroxymethyl protons at δ 3.76
(1H, dd, J=2.4, 12.4 Hz) and 3.90 (1H, dd, J=2.4, 12.4 Hz)
characteristic of H-5'a and H-5'b respectively. Signal of the
anomeric proton at δ 5.98 (1H, d, J=6.4 Hz) characteristic of H1' of sugar part. The large coupling constant of H-1' (J=6.4 Hz) of
ribose sugar suggesting the β-linkage of D-ribose moiety to
nitrogen atom at positions 9 and the α configuration of H-1' of
ribose moiety. 13CNMR spectrum showed ten carbon signals (five
carbon signals corresponding to sugar part and another five
carbon signals corresponding to adenine group). The anomeric
carbon of the sugar moiety (C-1') appeared at δ 89.8. The other
carbons signals of sugar moiety were found at δ 62.0, 71.2, 74.0
and 86.7 and were assigned to (C-5', C-3', C-2' and C-4')
respectively. These were in agreement with those of β-D-ribose.
Signal at δ 156.2 was assigned to (C-6) of adenine group and
appeared down fielded due to amino group at (C-6). The other
carbon signals of adenine group were found at δ 152.1, 148.6,
119.6 and 140.5 were assigned to (C-2, C-4, C-5 and C-8)
respectively. By comparing m.p., EI-MS, 1HNMR and 13CNMR
data with previously published data 31,32 and direct Co-TLC with
authentic sample, compound 7 was identified as 6-amino-9-β-Dribofuranosyl-9H-purine (β-adenosine). This compound is the
first time to be isolated from U. urens L. aerial parts.
Compound 8 was obtained as yellowish white amorphous
powder, EI-MS fragmentation pattern of the compound showed
molecular ion peak at m/z 204 [M+]. 1HNMR spectrum indicated
the presence of four aromatic hydrogen atoms (2 doublets at δ
7.38, 7.72 and 2 triplets at δ 7.06, 7.14) having similar coupling
constants (J=7.6 Hz), The remaining singlet at δ7.21 corresponds
to H-2 of the indole ring, which is indicative of a 3-substituted
indole structure, as found in tryptophan. Also, an ABX system
was present at δ 3.88 (1H, dd, J=4, 9.2 Hz) which could be
attributed to the alpha proton, at δ 3.16 (1H, dd, J=9.2, 15.2 Hz)
and 3.53 (1H, dd, J=3.6, 15.2 Hz) which could be attributed to
beta protons of this amino acid. 13CNMR spectrum of compound
8 revealed the presence of eleven carbon signals, including eight
carbon signals attributed to a 3-substituted indole skeleton at δ
(123.7, 108.1, 117.9, 118.6, 121.3, 111.0, 136.9 and 127.0) which
are corresponding to (C-2, C-3, C-4, C-5, C-6, C-7, C-8 and C-9
respectively). In addition to the signals attributable to the 3substituted indole skeleton, 13CNMR spectra also showed signals
for a methylene carbon at δ 27.0 which corresponds to (C-10),
methine carbon signal at δ 55.2 which corresponds to (C-11) and
carbonyl carbon signal at δ 173.1 which corresponds to (C-12).
By comparing m.p., EI-MS, 1HNMR and 13CNMR data with
previously published data 33,34, compound 8 was identified as 2amino-3-(1H-indol-3-yl) propanoic acid (tryptophan). This is the
first time to be isolated from U. urens L. aerial parts.
Biological investigation
Antioxidant activity
U. urens L. aerial parts methanol extract showed a dose dependent
antioxidant activity (Figure 2). These results aligned with the
reported literature 7 and supported recent studies on unrevealed
anticancer effect of U. urens L.

Compound 7 was obtained as fine white needles crystal. EI-MS
of the compound showed an odd number molecular ion peak
[M]+at m/z 267. The odd number of molecular weight 267
indicated the presence of odd number of nitrogen in this

33

Hosam M. El-Seadawy et al. Int. Res. J. Pharm. 2018, 9 (1)
Cytotoxic activity
The present study is the first report evaluating the cytotoxic
activity of U. urens L. total extract and different fractions against,
liver carcinoma (HEPG2), prostate carcinoma (PC3), breast
carcinoma (MCF-7) and colon carcinoma (HCT) cell lines. The
results of single dose experiment indicated that the plant methanol
extract has significant cytotoxic activity against HEPG2 cell line
compared to the other cell lines. Ethyl acetate and n-butanol
fractions showed the highest cytotoxic activity against HEPG2
and PC3 cell lines with percent inhibition 74% and 87%
respectively (Figure 3). Further investigations were performed as
multiple doses test on n-butanol, ethyl acetate fractions against
PC3 and HEPG2 cell lines, using doxorubicin as positive control.
In comparison with doxorubicin it was found that ethyl acetate
(IC50=2.9 µg/ml) was more potent than doxorubicin against
HEPG2 cell line, while n-butanol fraction presented less activity
(IC50=35.8 µg/ml) against PC3 cell line (Figure 4). These results
may suggest the use of U. urens L. as powerful anticancer agent.

with vacuolated cytoplasm, dilated congested portal vein, little
periportal inflammatory cells infiltration and ductal proliferation.
Liver sections of rats treated with 250 mg/kg b.w. of Urtica urens
L. herb extract showed normally arranged hepatocytes radiating
from central vein with little inflammatory cells infiltration and
fibroblast are also seen. These results revealed that U. urens L.
aerial parts methanol extract possessed hepatoprotective effect in
diabetic rats. These results were confirmative to those reported on
hepatoprotictive effect of U. urens L. seed extract on CCl4
dependent hepatotoxic rats 8. These biochemical and
histopathological studies of U. urens L. total extract effect is first
reported.
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