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wo field experiments were carried out on oleander plants

during the two successive seasons of 2001 and 2002 at
Maryout Rescarch Station, Alexandria. The first experiment
was done 10 study the effect of planting distance (50 cm, 75 cm
and 100 cm) on growth characters. It showed that the highest
values of growth parameters per plant resulted from the widest
plant spacing of 100 cm. On the other hand, the highest
estimated yield of oleander leaves per fed. was obtained from
the narrowest plant spacing of 50 cm.

The second experiment aimed to study the effect of
different sources of nitrogen fertilizer as ammonium sulfate
(20.3% N), ammonium nitrate (35% N) and urea (46% N) at
fixed rate (60 Kg N per fed) on growth parameters. The
maximum values of growth parameters (plant height, number of
branches and fresh and dry weight per plant was obtained from
ammonium nitrate.

The aqueous and cthanolic extracts of oleander lcaves
were investigated as hypocholesterolemic effect on rats. For
this purpose, an experiment was carried out using 36 rats which
were divided into six groups (6 rats for cach group). The first
group (positive control) was fed on basal dict throughout the
experimental period (7 weeks). The sccond group (30 rats) was
fed on hypercholesterolemic dict (HC—diet) for 21 days to
increasce the cholesterol level. This second group was then
divided into 5 subgroups. The first subgroup was continued to
be fed on HC—diet. The second and third subgroups were fed
on HC—diet in addition to daily administrated orally of cthanol
extract. The fourth and fifth subgroups were fed on HC—diet in
addition to daily administrated orally of water extract. HDL~
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cholesterol, LDL- cholesterol and the ratio of total cholesterol /
HDL-cholesterol were calculated in rat serum. The ratio of total
cholesterol / HDL-cholesterol was significantly decreased in
hypercholesterolemic rats by giving ethanol extract of oleander
lcaves, which proved the beneficial effect of these dicts as
hypocholesterolemic agents.

Total lipid, total cholesterol and triglycerides were also
determined in rats serum. Significant decreases in all these
parameters were recorded.

Keywords: Oleander, Nerium oleander L., Apocynaccace, planting distance,
nitrogen fertilization, hypocholesterolemic agents.

Oleander or Rose bay ‘Nerium oleander L.” belongs to family Apocynaceac
which is a large family with about 215 genera and 2100 species distributed
mainly in the tropical and subtropical regions. Oleander is an ornamental
and medicinal evergreen shrub up to 3 m. height. The leathery dark green
leaves (10-11 x 2-3.5 cm), lanceolate arranged opposite, in whorls (Alfred,
1981). Moreover, Siddiqui ef al. (1995) stated that Nerium oleander L. is
used in traditional medicine for its cardiotonic and antibacterial propertics.
Nard et al. (1997) confirmed that the ethanol extracts of Icaves, shoots and
flowers of Nerium oleander have antimicrobial propertics activity against
Micrococcus luteus, Staphylococcus aureus and Candida albicans.

Oleander plant is a source of cardiac glycosides with an action similar
to digitals. The principle constituents of lcaves are olcandrin which is the
monoside comprising the aglycone oleandringenin and the sugar L-
oleandrose (Kingsbury, 1964).

On the other hand, Susham ef al. (1997) mentioned that extract from
the leaves or leaf sap is taken orally to smooth coughs and bronchitis
whereas stcam from boiled leaves is inhaled to relieve sinus problems.

The available literature concerning the usage of different forms of
agriculture treatments, such as planting distance as well as fertilization
treatments and their effect on growth parameters, yield and chemical
composition of oleander is quite scarce.

So, this study aimed to investigate the effect of plant spacing and
using of different nitrogen fertilizer forms on growth parameters and on the
active material, the bio-activity of this active material on hyper-
cholesterolacmic was also of interest.

MATERIALS AND METHODS

Two ficld experiments were conducted on Nerium oleander plants
during the two scasons of 2001 and 2002 at Maryout Experimental Station,
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Alexandria, Egypt. The objective of this work was to study the effect of
different plant spacing as well as using different sources of nitrogen
fertilizers at fixed rate (60 kg. N / fed.) on vegetative growth and yield as
well as investigating the influence of aqueous and cthanol extracts of
oleander leaves as hypocholesterolemic agents on rats.

Propagation of Oleander Plants

Oleander plants were propagated from 25 c¢m mature cuttings,
prepared and planted on 15™ October in black plastic bags filled with sand
and peat moss (1:1 v/ v).

Asymmetrical rooted cuttings were transplanted on 15" March in the
experimental area in the seasons of 2001 and 2002 in two scparated
experiments. The first one was plant spacing experiment in which the rooted
cuttings were planted after transplanting in plots each of 3 x 5 m. The
treatments of plant spacing were 50, 75 and 100 cm between plants while
the distance between rows was 150 cm, cach treatment had 3 plots as
replicates.

The second experiment studied the effect of using three different
sources of nitrogen fertilizer on vegetative growth and yield of oleander
plants. The sources of nitrogen fertilizer were ammonium sulfate 20.5% N,
ammonium nitrate 35% N and urea 46% N at fixed rate of 60 Kg N / fed,
each treatment had three plots, each of 3 x 5 m contained 20 plants.

The nitrogen fertilizers were added as dressing and divided into two
portions, the first after 10 days from planting while the sccond after 35 days
from the first one. _

Each experiment was designed as complete randomized block, with
three replicates. Five plants were taken from each replicate after 11 months
from planting the cuttings in order to determine the growth parameters as:

1- Plant height (cm).

2- Number of branches per plant.

3- Fresh and dry weight of leaves per plant (g).

4-The estimated fresh and dry yield of leaves per fed, (kg).
Preparation of EthanolicE of Oleander Leaves for Bioassay

Small scale extraction of dried ground leaves(50g) were covered with
200 ml of cold ethyl alcohol 70%(v/v) at room temperaturc for 7 days, Then
the extract was evaporated (under vacuum) in order to remove the cthanol.
The residuc was dissolved in 200 ml of deionized water.

Biological Experiment

Male albino rats (100-120g), were obtained from the private market,
Helwan, Cairo, Egypt. Animals were housed in cages with screen bottoms
and fed on basal diet for cight days. After feeding on basal diet, rats were
divided into six groups (6 rats / group). The first group (6 rats) was fed on
the basal dict for another 5 weeks and was considered as positive control
group. The second group (30 rats) was fed on hypercholesterolemic dict
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(HC-diet) for 21 days (15 % sheep tail fat and 1 % cholesterol +0.25 % bile
salts), it was then divided into 5 subgroups. The first subgroup (6 rats) was
continued to be fed for two wecks on HC - diet (ncgative group). The second
subgroup (6 rats) was fed ad libitum on HC - diet and daily administrated
orally by a stomach tube in a volume of 0.5 ml cthanol extract of oleander.
The third subgroup (6 rats) was fed on HC - diet and daily administrated
orally in a volume of 1 ml ethanol extract of oleander. The fourth and fifih
subgroups (6 rats cach) were fed on HC - diet and daily administrated orally
in a volume of 0.3 or 1 ml water extract of oleander, respectively.

During the whole experiment, dict and waler supplied ad libitum. At
the end of experiment, rats were fasted for 18 h and killed by decapitation,
and the blood of each rat collected in tubes and centrifuged at 3000 rpm for
20 minuts (o obtain the serum. Scrum sample was stored at -20°C until
analysis.

Biochemical Analysis

Total lipids in serum was determined according to Kinght e al.(1972).
Cholesterol and triglycerides were estimated by standard methods according
to Allain ef al.(1974) and Fossati and Prencipe (1982), respectively. Scrum
HDL-cholesterol was determined in the supernatant afier treatment with a
mixture of phosphotungstic acid and magnesium chloride (Lopes-Virella ef
al.,1977). Serum LDL - cholesterol was determined by the method of
Steinberg (1981). Results arc expressed as means £SE, and differences
between the group means were evaluated for significance by student's (1) test
(Gomez and Gomez, 1984).

RESULTS AND DISCUSSION

Effect of Planting Distance on Growth Parameters of Nerium oleander
plants.
Plant height

Concerning the plant height as affected by different plant spacing
treatments, data presented in table (1) showed that the tallest plants reached
145.13 cm in the first season, while in the sccond season was 153.50 cm
These results were obtained from the narrowest plant spacing (50 ¢cm). In the
meantime the widest spacing (100 cm) produced the shortest plants which
were 124.30 cm and 131.10 cm in the first and second seasons, respectively.
Statistical analysis, in both two seasons showed a significant differences
between the treatment of 50 ¢m compared with other treatments. These
results agreed with those reported by Khater and Ahmed (1992) and Badawi
(2000) on roselle plants. This increasc in plant height as a result of
decreasing the planting distances, might be due to the competition between
plants for obtaining more light.
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TABLE (1), Effect of different plant spacing on Nerium olcander
vegetative growth and yield during 2001-2002 scasons,

-:-: :ﬁ 7__7‘7_ - First season 2001 7 '

| Plant | Number of Fresh Dy Fresh — (Dry weight |

Treatrmesit E helakt | 'hm“:h“ welght of | weightof | weight of of leaves |
dinna ; (“.:;l) : wne nlang [leaves per ‘ leaves per  leaves per | per fed, t

e ¥ _' ) [ plant (g) | plant (g) | fed. (kg) | (kg) |

50 cm Spacing | 145.13 IS33 | N09.60 | 31203 | 431763 | 166407 |
i - — t -t ——————— t |
75 cm Spacing | 136.57 2233 | 85143 | 33803 | 302683 1 120170 |
Sl AN e TR Wikl ! ~ |

100 cm Spacing | 124.30 20.67 | 887 353.70 | 2354.80 i 943.00 i
L.S.D. 0.05 4.63 299 4.85 1.50 I 1900 | 79 J

Second season 2002

—

50 cm Spacing | 153.50 | 20.00 82020 | 31560 | 437417 | 1683.13
75 cm Spacing | 143.90 | 2433 868.90 | 34393 | 308897 | 1221.60

———

100 cm Spacing | 131,10 | 2633 893.67 | 35970 | 238250 | 958.97

L.S.D. 0.05 4.94 2.00 641 210 | 2370 7.00

Number of branches per plant

Data of number of branches per plant as affected by plant spacing
were shown in table (1). Number of branches per plant in the first scason
were 18.33, 22.33 and 26.67 branches for 50 cm, 75 cm and 100 cm spacing
between plants, respectively. While, they were 20.00, 24.33 and 26.33 for
the respective above mentioned planting distances in the second scason.
Statistical analysis in the first and second scasons indicated significant
increase in number of branches as distance increased. These results were in
harmony with those reported by Balyan er al. (1990) on celery plants, by
Attia (2000) on Lawsonia inermis, by Badawi (2000) on rosclle and by
Ibrahem (2000) on fennel and Ammi visnaga.

The positive correlation responses recorded between branches number
and increasing plant spacing might be due to the more suitable unit area for
roots and plant growth and more suitable amount of light in case of wider
spacing compared to the closer spacing between plants,

Fresh and dry weights of leaves per plant

Data on the effect of different spacing treatments on fresh weight (g)
of leaves per plant are presented in table (1). The values of leaves fresh
weight per plant recorded in the first season were 809.60, 851.43 and 883.27
g for the plants spaced 50, 75 and 100 cm, respectively. While they were
820.20, 868.90 and 893.67 g per plant for the respective above mentioned
plant spacing in the second scason.

Data in table (1) showed that dry weight of oleander leaves per plant
were of positive correlation response with increasing the planting distance.
The values of leaves dry weight per plant were 312.03, 338.03 and 353.70 g
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for plants spaced 50, 75 and 100 em apart, respectively i the st wenson
and were 315,00, 34393 and 359,70 ¢ in the same order in the secomd
season. The previous results agreed with those obtained by Abd LI Salun
(1994) on anise plants,

Fresh and dry yield of oleander leaves per fed, (kg)

The estimated (resh and dry yield per fed, are shown in table (1), They
indicated that varying plant spacing significantly influenced the fresh and
dry vield of leaves per fed, in the two seasons of (he experiment, T the firat
scason, the heaviest weights of fresh and dry leaves were 4317.03 and
1664.07 kg per fed. resulted from the narrowest planting distanee (50 ¢m),
On the other hand, the lightest fresh and dry leaves weights 235480 and
943,00 kg obtained from the widest planting distanee (100em),

The same trend was observed in the sccond season which gave (he
maximum fresh and dry leaves yield of 437417 and 168313 kg,
respectively  produced  from  the narrowest  planting  distance  (50c¢im)
compared with 23382,50 and 958,97 kg obtained from the widest planting
distance (100cm). These results concurred with those obtained by Mansour
et al. (1986) on senna plants,

Effect of Different Sources of N with Fixed Rate (60 kg N/ fed) on
Growth Parameters and Yield of Nevium oleander Plants
Plant height

Data in table (2) emphasized that the height of oleander plant wis
affected by different sources of nitrogen although all treatment had the fixed
rate of nitrogen (60 Kg N/ fed). In the first and second scasons, the tallest
plants were observed with ammonium nitrate treatment 126,43 and 147,53
cm, respectively compared with the other treatments, These resuls were in
agreement with those reported by El ~Deeb ef al.(1993) on Nigella sativa
plants.

Number of branches per plant

Data concerning the cffeet of different sources of N at fixed rate (60kg
N/fed.) on number of branches per plant are shown in table (2). The results
clearly showed that the highest number of branches per plant in the first and
second scasons were 23,00 and 24.33, respectively obtained from plants
fertilized with ammonium nitrate,

Statistical analysis showed a significant difference between all
treatments and control, while no significant difference were found between
ammonium sulfate and urca treatments in both scasons. These resulls were
similar to those reported by Ali (1998) on Lawsonia inermiis.

The positive effeet of nitrogen on number of branches per plant can be
attributed to its considerable influences on meristematic activity led 1o
increase in cell number and in their activitics,
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Fresh and dry weights of leaves per plant

Conccmme 1he effect of different nitrogen sources on fresh and drv
weights of leaves per plant, dawa in 1able (2) indicated that there were
significant differences between the fresh weight of leaves per plant produced
from ammonium nitrate treatment and other. treatments, which reached
861.30g in the first season and 879. 87¢ in. the second one. No _significant
differences were found bch\ u::n Aammonium :.ulfa!c and urea trc.aimenb in
both secasons.

The dry weight of lca\cs per pfant had the same trend of the fresh
weight of leaves per plant. Tﬁc heaviest dry, weight per. plam was 332.50g
and 339.00¢g obtained from usmg ammopjum nitrate in the first and second
seasons, respectively compared with the other treatments. These rcsulls were
in agreement with those found b) Mansur et a, (1993) on roscllz, plams The,
increase of plant weight could be cxp!amcd by increasing mcaabollc
activities of the plants undey the effect of ammpnjum nitrate, ﬁ:mhzcr
Fresh and dry yield of afeander lleqves per fed. {Ag) .

The estimated frcsh and dry yield per fed s aﬂcczcd by drffc;ent
leaves yield were 4593.31 ,kg and ITb 2 k resmguvcly 6Bthmcd from
ammonium nitrate treatment, in 1he ﬁrst ,season, \dcanwhllc thc same
treatment gave 4692.35 kg—fresﬁ, \yglghl-per fcd and. 1807 78 kﬂ drv weight
per fed. in the second season comparcd with the other ircatmcnts and the
control. No significant d;ﬁ'e,rcpccs wcrc“fo,uq,d Jbetween. ;{sm pmrqqmum

1034914

sulfate and urca on the ffe§ And, dg gaxfc§,of olcander-  per fed. in both

SEASORS. ne lossieslods - 100 Jdostzaled)

TABLE (2). Effect of dlffcrcnt mtrooen sources on J\ erium oleander
vegetative grth and yield durmo 2001 ~2002 scasons. -

.~;I

“Firstseason2001 auznl
Plant heieht \umheror Freshrweight | Dry:weight |[Eresh weight Dr_\'\\-:ighl of
Treatments | (cm) | Pranches 77| ofleaves7 | of leaves/ | ofleaves/ |leaves/fed.
| pl'nl | p’am (u) " plant (g) - rfd:(kg] | aiKeyee
Control | 90.93 11.33-— 450397~ | —184.93— 269633 | —98623— |
Ammonlum | yy677 | TR00 [ 83767 | 31997 | 436730 | “f70637
sulfate | a7 g :
i . s Tr— fjesits b "
"";';::_’:;’“’ : 126.43 2300 4 | 86130 | 2250~ 450333 | Y3230 ]
Urea | 116,68 17.00 83113 319.40 443243 | 70333 1o}
LS.D.0.05 |  3.00 129 T S06 | 202 T |- 3168 | idlas ..
Se copd season 2002 | S
Control 9433 | 1200 || 50773 | 18630 | 270727 |ix 998507
Ammonium . ko L 4 2
e 14230 | ©1900 sl 85167 | 33033 o oSHOT e
Ammottium | 445 o3 2433 87987 | "33%00° | ‘469243 |- 30790
nifrate 2 b ol s
Urea 141.73 1933, |, 85543, ,33°:°3= ~ 456203 1760.07 1
L.5.D.0.05 2.4 176, | 1163, . 44l | 6206 . [. 2345 ;.
(BOOS) C.oV 42 zufl nuest . Lisiigrnd

Egyptian J. Desert Res., 54, No.2 (2004)

S

CamsScanner 2 Ligs d> suadll


https://v3.camscanner.com/user/download

368 Attia, Elham M. ¢ al.,

The Role of Oleander Leaves Extract on Met:bolism of Cholesterol,

Lipids and Triglycerides.

Total cholesterol, total lipids and triglycerides were determined in rat
serum to evaluate the role of oleander leaves extrict on lipid metabolism,
The results are shown in table (3). The amounts of total cholesterol, lipids
and triglycerides, in positive control group were given the arbitrary value of
100, and the increase and decrease in lipid fraction in negative control and
afler addition of oleander extract were related to 100.

Data of total lipids showed an increase in serum of hyper-
cholesterolemic rats from 350 mg/dl in positive control to 1132 mg/dl in the
negative control group. By giving the valuc of 100 to positive control group,
the increase in total lipids was 223.4% for the negative control group. On the
other hand, serum triglycerides and total cholesteroi were also significantly
increased in the ncgative control group by 148.34% and 254.36%,
respectively (Table 2) as compared with the positive control group.

The effect of daily administration ethanol extract of oleander during 7
days on lipid pattern is recorded also in table (3). The present results
indicated that the levels of serum total lipid and triglycerides were
significantly decreased by 180% (323.4-142.8) and 115.05% (248.34-
133.29), respectively after 7 days of treatment. Also, a significant decrease
in total cholesterol by 212.19 % (354.36 - 142.17) was observed relative to
negative control,

TABLE (3). Effect of hypercholestrolemic diet supplemented with
oleander cthanol and water extracts on HDL-
cholesterol, LDL - cholesterol and risk ratio in rats after
7 days.

Total lipids

Total cholesterol Triglycerides

Treatments

mg/dl 2% mg/dl 2% mg/dl 2%

Positive control | 350=21.13 | 100.00 | 103.14%8.21 100.00 [ 121.66+10.67 | 100.00

Negative control | 1132£76.82 | 3234 |365.6]1 £24.61 | 35436 [802.14£26.16 | 248.34

Oleander cthanol

extract 0.5 ml) (01323301 |, 1752

162,66 £12.18 157.7 18421 £14.62 | 15141

Oleander ethanol 1499.8+=28.14] 142.8

extract(1 ml) 146.64*+8.61 | 142.17

162.179.14 | 133.29

Oleander water
extract (0.5 ml)

Oleander water
extract(l ml)

a % calculated relative to the control value

Each value represents the mean of 6 rats £ S.E.

(P): Values were calculated (1) test, were < 0.05 for all values.
* Values were significantly different from the negative control.

9216 £61.21 261 211811480 | 20530 [219.64%17.62| 180.53

89060..66 | 254.3 |188.14=18.14 | 18241 |199.62+15.81| 164.08
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Normal value of serum total lipids, total cholesterol and triglyceride in
rats were 90 £ 50 mg/100 dl, 90 = 14 mg / dl and 77 = 14 mg / dl,
respectively (Miura e al., 1989).

In this study the decrease in serum cholesterol  may be due to high
amount of phenolic compounds in the oleander. Also, olcander inhibited
deposition of cholesterol in the liver and decreased hepatice triglycerides
concentration and increased excretion of bile acids (Scetharamaiah and
Chandrasckdara, 1990).

Effect of Water and Ethanol Extracts on HDL - Cholesterol, LDL -
Cholesterol and Risk Ratio of Hypercholesterolemic Rats

The changes in high density lipoprotein cholesterol (HDL-C), low
density lipoprotein cholesterol (LDL-C) and the ratio of total cholesterol to
HDL-cholesterol (risk ratio) of hypercholesterolemic rats and daily
administrated orally oleander extracts were investigated. The results are
summarized in table (4). The data revealed that HDL-C values were close to
the positive control (89.17 mg/dl) in cthanol exfracts even in negative
control (81.21 mg/dl) except those water extracts (82.16 and 84.32 mg/dl
respectively) these values were lower than that observed for positive control.

In the present experiment, values of HDL alone could not be taken as
criteria for hypercholesterolemia. Values of LDL-C must also be taken in
consideration. 1t is observed that LDL-C increased from 36.86 mg/dl
(positive group) to 144.64 mg/dl in the negative group. It could be said that
in hypercholesterolemic rats LDL-C increased by 292.40%.

Addition of ethanol extracts resulted in significant decrease of LDL-C
in rats. It was increased to 144.64 mg/dl in ncgative control group and was
decrcased to 54.21and 43.17 mg/dl in rats administrated orally cthanol
extracts. Thesc values are close 1o the positive control group.

The risk ratio which equal the ratio of total cholesterol to HDL-C is a
good indicator for hypercholesterolemia.

This ratio was increased 10 4.50 mg/dl by hypercholesterolemic diet
(negative control) as compared with positive control (1.16 mg/dl). It
decreased to 1.82, 1.56, 2.58 and 2.23 mg/dl in the four groups, respectively.
The increasc in HDL-cholesterol and decrease in LDL- cholesterol may be
due to the increase in hepatic HDL binding activity and significant increase
in hepatic LDL receptor activity.
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TABLE (4), Effect of water and ethanol extract on HDL cholesterol,
LDL - cholesterol and risk ratio of hypercholesterolemic

rafs., I
HDL - chalesteral LDL - cholesterol Risk ratio

! Freatmenty e
! g/l ) m/dl a% mg/di A%
|
f
Pasitive contral (89 172 1210 100 00 10,861 .61 100 1,16+ 0.092 100.00
!Nvgalllw control (81210 680 0l 1dd.64412 17 192.40) 4.50+ 0.321 1879
|
| - e ——————————— et
I
Oleander ethanol b o0l g9 | sa210582 | 147060 | 1.82: 0,121 156.1
extract (0.% ml)
| . METEICIR | LT ERES IR
i
Oleander ethanol by 9301 Jossa (431700432 | 1702|156 #20,101] 1345
r\lrnrl(l ml) 7 gl
E"':r‘::."({,:‘;"‘"’ §21086.17) 9214 |73.18:072 | 19853 [258:0.82 | 2224
i - — e e )
Oleander walet g 2708 9456 | 69.6845.14 [ 189.03  |223£0.167 | 1923
;ntraﬂ(l ml) J

a % calculated relative to the control value
fLach value represents the mean of 6 rats + S.IE,
(P): Values were calenlated (1) test, were < 0,05 for all values.
*: Values were significantly different from the negative control,
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