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ABSTRACT

Aims: The current study estimated the anti-inflammatory, anti-pyretic, gastroprotective and anti-
hyperglycemic activities in various rat models of total methanol extracts (TMEs) of different plant
parts; mixture of leaves & stems (MLS) and subterranean organs (SO) and different fractions of
TME of MLS of Pachypodium lamerei Drake. Additionally, we evaluated the median lethal dose
(LDso) of TME of MLS.

Place and Duration of Study: The study was carried out for nine months in 2012 in the
Department of Pharmacology, Faculty of Medicine and the Department of Pharmacognosy, Faculty
of Pharmacy, Minia University, Minia, Egypt.

Methodology: The preliminary phytochemical screening of TMEs of both MLS and SO of P.
lamerei was carried out to determine secondary metabolites in the extracts. The TMEs of both MLS
and SO and different fractions of TME of MLS of P. lamerei were used in the current biological
study. The pharmacological activities, such as anti-inflammatory, anti-pyretic, gastroprotective, anti-
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hyperglycemic effects and LDs, were determined in male albino rats using various models.
Results: The phytochemical screening of TMEs of both MLS and SO of P. lamerei contained
carbohydrates and/or glycosides, unsaturated sterols and/or triterpenes, flavonoids, saponins and
tannins. While, the biological activities are summarized as follows; in the carrageenan-induced paw
edema method, TME of MLS had the highest anti-inflammatory activity (***P<0.007), whereas in
the yeast-induced pyrexia method, the highest anti-pyretic effect was exerted by TME of SO
(***P<0.001). Furthermore, in indomethacin-induced gastric ulcer, TME of SO exerted the most
potent gastric protection. Moreover, in the alloxan-induced diabetes method, the most active extract
was again TME of SO (***P<0.001). Finally, no toxicological symptoms of TME of MLS of P.
lamerei were observed in graded single doses up to 5 gm/kg, during 24 hrs follow-up.

Conclusion: From the aforementioned results, P. lamerei proved to be a promising candidate to be
used in the development of various pharmaceutical herbal drugs viz., anti-inflammatory, anti-
pyretic, gastroprotective, anti-hyperglycemic activities, since it exhibited a wide margin of safety.

Keywords: Pachypodium lamerei; Apocynaceae; leaves & stems; subterranean; anti-inflammatory;
anti-pyretic; gastroprotective; anti-hyperglycemic; phytochemical screening.

1. INTRODUCTION

Apocynaceae is considered as one of the largest
family of Angiosperms, where it contains nearly
402 plant genera and 5031 species [1]. It is a
flowering family that includes trees, shrubs,
herbs, stem succulents and vines, commonly
called the dogbane family [2]. Its plants showed
various biological activities viz., Funtumia elastic
showed significant anti-inflammatory activity [3].
While, Hunteria umbellate produced significant
anti-edematogenic effect [4]. Also, H. umbellate
produced anti-pyretic effects up to 60 min [5].
Furthermore, gastroprotective effect was shown
by Alstonia scholaris [6]. While, Catharanthus
roseus reduced the levels of glucose, protein,
cholesterol, lipid peroxidation and liver enzymes
[71. One of the plants of this family is
Pachypodium lamerei Drake. Reviewing the
available literature on it, the unsaponifiable and
saponifiable matters of P. Jlamerei were
investigated by GC/MS [8] and two botanical
studies showed the botanical features of leaves
[9] and stems [10], but nothing could be traced
about the biological studies on it. This provoked
us to carry out several pharmacological studies
viz., anti-inflammatory, anti-pyretic,
gastroprotective, anti-hyperglycemic and LDs, for
this plant.

2. MATERIALS AND METHODS
2.1 Materials

2.1.1 Plant material and preparation of

Agr. Eng. Tereez Labib, consultant of plant
taxonomy at the Ministry of Agriculture and ex.
director of EI-Orman Botanical Garden, Giza,
Egypt. It was kept in the Herbarium of
Pharmacognosy = Department,  Faculty  of
Pharmacy, Minia University, Minia, Egypt with
voucher specimen number (Mn-Ph-Cog-006).

The air-dried, finely powdered MLS (1.4 kg) and
SO (280.5 gm) were each separately extracted
by maceration with absolute methanol (MeOH) till
exhaustion and then concentrated till dryness
under reduced pressure by using rotary
evaporator to vyield 2653 and 51.9 gm,
respectively. The concentrated TME of MLS was
suspended in the least amount of distilled water,
transferred to a separating funnel and partitioned
successively with petroleum ether (pet. ether)
and chloroform (CHCI;). The obtained fractions
were concentrated under reduced pressure to
afford two fractions; pet. ether (40.0 gm) and
CHCI; (78.7 gm). The residual aqueous mother
liquor was also concentrated by the same
method to yield aqueous fraction (126.0 gm). It
was suspended in the least amount of distilled
water then subjected to diaion HP-20 open
column chromatography then eluted successively
with water, 50% MeOH and MeOH to give three
corresponding fractions. The aqueous fraction
(from diaion HP-20) was excluded and the other
two fractions were concentrated by the same
method to afford two fractions; 50% MeOH (3.7
gm) and MeOH (3.6 gm).

2.1.2 Animals

extracts and fractions

The plant was cultivated in EI-Orman Botanical
Garden, Giza, Egypt. The MLS and SO were
collected in October 2011. It was identified by

The animals used in this study were male albino
rats weighing 180-250 gm. The animals were
housed under standardized environmental
conditions, fed with standard diet and water ad



libidum and left to acclimatize to the environment
for at least one week prior to inclusion in the
experiments. The animals were handled only at
the time of experiments and during cage
cleaning. All conditions were ensured to minimize
animal suffering.

2.2 Techniques

2.2.1 Phytochemical screening

Preliminary qualitative phytochemical screening
of TMEs of both MLS and SO of P. lamerei was
carried out on portions of the residual material,
using standard phytochemical procedures [11-
14]. The results are shown in (Table 1).

Table 1. Results of preliminary qualitative
phytochemical screening of TMEs of both
MLS and SO of P. lamerei
[(+) present and (-) absent]

Phytoconstituent Result
MLS SO

Carbohydrates and/or glycosides + +
Unsaturated sterols and/or + +
triterpenes

Flavonoids + +
Saponins + +
Tannins + +

Crystalline sublimate substances
Alkaloids and/or nitrogenous - -
compounds

Cardenolides - -
Anthraquinones - -

2.2.2 LD5, determination

The dried TME of MLS of P. lamerei was
suspended in 0.5% carboxymethyl-cellulose
(CMC) in distilled water and then administered
orally to male albino rats in graded single doses
up to 5 gm/kg [15]. Male albino rats (180-200
gm) were divided into two groups (four animals
each). The control group received the same
volumes of the vehicle. The rats were observed
for any signs of toxicity and mortality for the first
critical 4 hrs and observation was continued till
the end of the 24 hrs survey [16]. Signs of toxicity
to be observed include paw-licking, stretching,
respiratory distress and diarrhea, or death [17].

2.2.3 Evaluation of anti-inflammatory activity

The different extracts and fractions of P. lamerei
were tested for their anti-inflammatory activity
using the carrageenan-induced paw edema
method. Male albino rats (180-200 gm) were
divided into eight groups (four animals each).
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The tested extracts and fractions were
suspended in 0.5% CMC solution and
administered orally to the rats at a dose of 100
mg/kg, one hr prior to the subcutaneous injection
of carrageenan. The control group received an
equal volume of the vehicle of the plant extract
(0.5% CMC solution) per oral (p.o.), while the
reference drug (indomethacin 8 mg/kg) was
given orally to another group [18,19]. Paw
thickness (mm) was measured by a vernier
caliper [20] immediately (0 hr) and 1, 2, 3 and 4
hrs after administration of the tested TMEs,
fractions and reference drug.

The results are presented in (Table 2). The
groups were specified as follows:

Control.

TME of SO.

TME of MLS.

Pet. ether fraction of TME of MLS.
CHCI; fraction of TME of MLS.
MeOH fraction of TME of MLS.

50% MeOH fraction of TME of MLS.
Indomethacin.

Group 1:
Group 2:
Group 3:
Group 4:
Group 5:
Group 6:
Group 7:
Group 8:

2.2.4 Evaluation of anti-pyretic activity

The different extracts and fractions of P. lamerei
were evaluated for their anti-pyretic activity using
the yeast-induced pyrexia method [19,21,22].
Male albino rats (220-250 gm) were divided into
seven groups (four animals each). They were
subcutaneously injected in the back, below the
nape of the neck with 20% aqueous suspension
of yeast (10 ml/kg). Rectal temperature of each
animal was measured before and after 19 hrs of
the yeast injection by inserting a digital
thermometer (China) into the rectum to a depth
of 2.0 cm. After 19 hrs, only the animals that
showed an increase 0.5 °C were selected for the
experiment [19,21,22]. The tested extracts and
fractions were administered orally to the rats at a
dose of 100 mg/kg (suspended in 0.5% CMC
solution). The control group was given the
vehicle only (0.5% CMC solution), while the
reference group was given acetylsalicylic acid
(100 mg/kg p.o.). The rectal temperature of the
animals was registered at a regular interval of 30
min for 3 hrs following the administration of the
tested drugs [19,21,22]. The results are
summarized in (Table 3).

The groups were specified as follows:

Group 1: Control.
Group 2: TME of SO.
Group 3: TME of MLS.



Group 4: Pet. ether fraction of TME of MLS.
Group 5: CHCI; fraction of TME of MLS.
Group 6: Aqueous fraction of TME of MLS.
Group 7: Acetylsalicylic acid.

2.2.5 Evaluation of gastroprotective activity

For the determination of the gastroprotective
activity of different extracts and fractions of P.
lamerei, the indomethacin-induced gastric
ulceration model was used [23]. Male albino rats
(200-220 g) were divided into eight groups (four
animals each). They were fasted for 24 hrs
before the experiment in mesh-bottomed cages
to minimize coprophagia, but the animals had
free access to water except for the last hour
before the experiment [24]. The tested extracts
and fractions were suspended in CMC (0.5%
solution in distilled water) and administered to
the animals at a dose of 100 mg/kg. The control
group was given the vehicle of the extracts and
fractions (0.5% CMC in distilled water). The
reference drug (ranitidine) was administered at a
dose of 50 mg/kg [25]. All these treatments were
given orally one hr before the induction of gastric
ulceration [25] by a large oral dose of
indomethacin (40 mg/kg) [26].

The groups were specified as follows:

Group 1: Control.

Group 2: TME of SO.

Group 3: TME of MLS.

Group 4: Pet. ether fraction of TME of MLS.
Group 5: CHCI; fraction of TME of MLS.
Group 6: MeOH fraction of TME of MLS.
Group 7: 50% MeOH fraction of TME of MLS.
Group 8: Ranitidine.

After 4 hrs of induction of gastric ulceration, the
rats were sacrificed by cervical dislocation. The
stomachs were removed and opened along the
greater curvature, then rinsed with water to
remove the gastric contents and blood clots to
allow macroscopical examination of the mucosal
lesions. They were quantified in terms of ulcer
index (U.lL), calculated using a 0-3 scoring
system based on the severity of these lesions
[24]. The (U.l.) for each group was calculated as
the mean ulcer score of all the rats in that group
and the preventive index (P.l.) of a given extract
or fraction was calculated using the following
equation [27]:

Pl =

(U.L of ulcerated group)—(U.L oftreated group) _

x 100

(U.L of ulcerated group)
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These results are recorded in (Table 4). After
recording the ulcers, the stomachs were fixed in
10% formalin solution and after 24 hrs of fixation,
the stomachs were embedded in paraffin. The
paraffin blocks were cut into sections and stained
with hematoxylin-eosin dye for histopathological
assessment of the gastric mucosa. The results
are illustrated in (Fig. 1).

2.2.6 Evaluation of
activity

anti-hyperglycemic

The anti-hyperglycemic activity of different
extracts and fractions of P. lamerei were tested
on alloxan-induced diabetic rats. The male albino
rats assigned to the diabetic group (200-220 gm)
were divided into seven groups (four animals
each). They were injected intraperitoneally with a
freshly prepared alloxan monohydrate solution in
sterile normal saline, at a dose of 150 mg/kg [28].
Hyperglycemia was assessed 3 days after
alloxan injection by measuring blood glucose
level (BGL) [29]. Rats with a fasting BGL higher
than 130 mg/dl were considered diabetic [30,31].

All the tested extracts and fractions were given
intraperitoneally to the diabetic rats at a dose of
100 mg/kg (in 0.5% CMC solution) [32]. The
control group received the vehicle of the plant
extracts and fractions (0.5% CMC solution in
distilled water p.o.), while the reference drug
(glibenclamide, 0.5 mg/kg p.o.) was given to
another group [33,34]. BGLs were measured
from the tail tip of the rats at time zero (fasting)
and at interval of one hr for 4 hrs [33,35], using
the AccuCheck® Active Roche analyzer (Model
GC, Mannheim, Germany). The percentage of
change in BGL from the fasting levels was
calculated [36]. The results of the anti-
hyperglycemic activity are listed in (Table 5) and
illustrated in (Fig. 2).

The groups were specified as follows:

Group 1: Control.

Group 2: TME of SO.

Group 3: TME of TME of MLS.

Group 4: Pet. ether fraction of TME of MLS.
Group 5: CHCI; fraction of TME of MLS.
Group 6: Aqueous fraction of TME of MLS.
Group 7: Glibenclamide.

2.2.7 Statistical analysis

GraphPad Prism5 (Graphpad Software, San
Diego California, U.S.A.) was used for the
statistical analysis of the obtained results. The
results were expressed in terms of means +



S.E.M. (standard error of the mean). Statistically
significant difference was determined using one-
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sterols and/or triterpenes, flavonoids, saponins
and tannins. On the other hand, they are free

from crystalline sublimate substances, alkaloids
and/or nitrogenous compounds, cardenolides
and anthraquinones.

3.2 LDs

way analysis of variance (ANOVA), followed by
the Dunnett’s test. Probability values (P) less
than 0.05, 0.01 and 0.001 indicated statistical
significance (*P<0.05, **P<0.01, *** P<0.0071).

3. RESULTS
Results of LDsy determination revealed that

investigated TME of MLS of P. lamerei did not
induce toxic symptoms such as paw-licking,
stretching, respiratory distress, diarrhea or death
[17] in graded single doses up to 5 gm/kg during
the first 24 hrs after administration.

3.1 Phytochemical Screening

From (Table 1), it can be concluded that, TMEs
of both MLS and SO of P. lamerei contained
carbohydrates and/or glycosides, unsaturated

Table 2. Results of anti-inflammatory activity of TMEs and fractions of P. lamerei using the
carrageenan-induced paw edema method

Group Thickness of the paw (mm) after

0 hr 1 hr 2 hrs 3 hrs 4 hrs
Control 5.6+£0.12 5.9+0.17 5.0£0.23 4.9+0.10 4.9+0.12
TME of SO 4.910.13 4.6+0.21** 4.1+0.11* 4.0+0.10* 3.94£0.11***
TME of MLS 5.0£0.35 4.2+0.26™* 4.3+0.06 3.8£0.15"** 3.5+£0.09***
Pet. ether fraction 5.1£0.17 4.6x0.11* 4.3+0.12* 4.2+0.10 3.9+£0.08***
CHCI; fraction 5.0+£0.08 4.310.15*** 4.3+0.08* 4.1+0.02* 4.0+0.90***
MeOH fraction 4.7+0.25 4.410.34* 4.4+0.22¢ 4.2+0.27* 4.0£0.19***
50% MeOH fraction 5.2+0.08 4.410.15** 4.7+0.03 4.2+0.21* 4.1+0.15**
Indomethacin 5.2+0.17 4.3+0.10** 4.5+0.16 4.0+0.11* 3.9£0.14***

(*P<0.05, **P<0.01, ***P<0.001) compared to the control group. Data are presented as mean + S.E.M. in each group.
(n=4) rats in each group

Table 3. Results of anti-pyretic activity of TMEs and fractions of P. lamerei using the yeast-
induced pyrexia method

Group Rectal temperature (°C) after

Zero min 30 min 60 min 90 min 120 min 150 min 180 min
Control 38+0.50 37+0.80 37+0.35  38%0.30 37+1.00 3810.25 38+0.10
TME of SO 38+0.26 37+0.26  36+0.52  36x0.15**  35+0.19*  36+0.26™** 35+0.39***
TME of MLS 38+0.38 37+0.44  37+0.29  36%+0.32**  36+0.29 36+0.18* 36+0.15*
Pet. ether 39+0.67 38+0.36  38+0.77  36%0.44 36+£0.34*  36+0.31*** 36+0.32**
fraction
CHCI; fraction 39+0.56 38+0.65 37+0.68  35+0.23**  35+0.07* 36+0.47** 36+0.06***
Aqueous 39+0.59 37+0.90 36+0.20 36+0.44**  36+0.09 3640.20*** 36+0.26**
fraction
Acetylsalicylic 38+0.49 37+0.38  38+0.28  35+0.23**  35+0.19*  35+0.26™** 35+0.32***
acid

(*P<0.05, **P<0.01, ***P<0.001) compared to the control group. Data are presented as mean + S.E.M. in each group.
(n=4) rats in each group

Table 4. Results of gastroprotective activity of TMEs and fractions of P. lamerei using
indomethacin-induced gastric ulcer method

Group Ulcer index (U.l.) Preventive index % (P.l.)
Control group 40.0¢065 e
TME of SO 3.3+0.25*** 91.75
TME of MLS 16.0+3.20*** 60.00
Pet. ether fraction 27.0+£3.10* 32.50
CHCiIs fraction 19.0+£0.33*** 52.50
MeOH fraction 22.0+1.20*** 45.00
50% MeOH fraction 31.04£5.00 22.50
Ranitidine 3.0+1.10*** 92.50

(*P<0.05, **P<0.01, ***P<0.001) compared to the control group. Data are presented as mean + S.E.M. in each group.
(n=4) rats in each group
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Fig. 1. Histopathological results; A-Group 1 (Control), B- and C-Group 2 (TME of SO) and D-
Group 8 (Ranitidine)

Table 5. Results of anti-hyperglycemic activity and percentage of change in (BGL) compared to
the fasting levels of the different extracts and fractions of P. lamerei using the alloxan-induced
diabetes method

Group Blood glucose level (BGL) (mg/dI)

0 hr (Fasting) 1hr 2 hrs 3 hrs 4 hrs
Control 142.8+3.77 142.3+3.92 143.0+4.38 143.0+4.38 142.0+4.42
% 100.00 99.64 100.10 100.10 99.40
TME of SO 138.0£1.20 154.0+2.30 139.0+0.33 139.04£0.33 91.0+£0.58***
% 100.00 111.59 100.72 100.72 65.94
TME of MLS 143.0£1.20 149.0+1.20 136.0+1.70* 136.0£1.70* 122.0£1.20***
% 100.00 104.19 95.18 95.10 85.31
Pet. ether fraction 157.0+£0.00 169.0+6.35 225.3+29.16 191.3+21.07 175.0+13.28
% 100.00 107.64 143.50 121.85 111.46
CHClIs fraction 157.0+£0.00 201.0£13.28  204.3+£33.78 150.0+23.67 141.0+£0.58
% 100.00 128.03 130.13 95.54 89.81
Aqueous fraction 158.0+£3.00 178.0+15.00  212.0+8.10 154.0£16.00 157.0+10.00
% 100.00 112.65 134.18 97.47 99.37
Glibenclamide 172.7£1.45 166.0+15.01 118.7+£15.30 117.7£16.46* 101.7£12.41*
% 100.00 96.12 68.73 68.15 58.89

(*P<0.05, **P<0.01, ***P<0.001) compared to 0 hr (fasting). Data are presented as mean + S.E.M. in each group. (n=4)
rats in each group

200+
-a~ Control
-« Sublerranean organs
1504 =& Leaves & stems
u -+~ Petether fr
Q 1001 -~ CHCHLfr.
Aqueous fr.
50+ -2 Glibenclamide

L ¥ ¥ ¥ L
Fasting 1hr 2hrs  3hrs  4hrs

Fig. 2. Effect of TMEs and fractions of P. lamerei on the percentage of the difference in BGL
compared to the fasting level



3.3 Anti-inflammatory Activity

The different extracts and fractions of P. lamerei
were tested for their anti-inflammatory activity
using the carrageenan-induced paw edema
method [18,19]. The tested extracts and fractions
of P. lamerei showed significant anti-
inflammatory activity as shown in (Table 2), from
the 1% hr after administration till the end of the
experiment (4 hrs). The TME of MLS, as well as
CHCl;, 50% MeOH and MeOH fractions
exhibited significant reduction in the paw swelling
after one hr (***P<0.001). After 2 hrs, TME of SO
and pet. ether fraction were the most active and
showed higher reduction in the paw edema than
the reference drug (indomethacin). After 3 and 4
hrs, TME of MLS showed the highest activity,
followed by TME of SO, which was comparable
to indomethacin. The TMEs and fractions of P.
lamerei, except 50% MeOH fraction, were found
to reduce significantly the paw edema after 4 hrs
(***P<0.001).

3.4 Anti-pyretic Activity

The different extracts and fractions of P. lamerei
were evaluated for their anti-pyretic activity using
the yeast-induced pyrexia method [19,21,22].
The tested extracts and fractions exhibited anti-
pyretic activity. The activity was observed from
the 90 min after administration of the tested
extracts and fractions till the end of the
experiment. After 120 min, only TME of SO, pet.
ether and CHCI; fractions reduced the rectal
temperature, as compared to the reference drug
(acetylsalicylic acid). All the extracts and
fractions showed high activities after 150 and
180 min, which were comparable to the activity of
acetylsalicylic acid. After 180 min, TME of SO
showed the highest effect, which was
comparable to the reference drug. The results
are given in (Table 3).

3.5 Gastroprotective Activity

For the determination of the gastroprotective
activity of different extracts and fractions of P.
lamerei, the indomethacin-induced gastric
ulceration model was applied [23]. The TMEs of
both MLS and SO together with pet. ether, CHCI;
and MeOH fractions displayed significant
gastroprotective activity. The highest preventive
index (91.75%) was obtained by TME of SO,
which was comparable to the protection
displayed by the reference drug ranitidine
(92.5%). The results are presented in (Table 4).
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The paraffin blocks were cut into sections and
stained with  hematoxylin-eosin dye for
histopathological assessment of the gastric
mucosa. The results are illustrated in (Fig. 1) as
follows:

Group 1: Control group.

The picture (Fig. 1A) showed complete ulceration
of the mucosa with haemorrhage and congestion
of blood vessels. Inflammatory cells infiltrated the
mucosa and sub mucosa.

Group 2: TME of SO group.

The pictures (Figs. 1B and 1C) illustrated
minimal submucosal lymphocytic infiltration that
indicated a certain degree of gastroprotection
exerted by the extract (Figs. 1B and 1C).

Group 3: Ranitidine group.

The picture (Fig. 1D) demonstrated partial
shedding of the mucosa and there is also
inflammatory cell infiltration.

3.6 Anti-hyperglycemic Activity

The anti-hyperglycemic activity of different
extracts and fractions of P. lamerei were tested
on alloxan-induced diabetic rats [28-31]. The
effects of TMEs and fractions on BGL revealed
that TMEs of both MLS and SO showed
significant anti-hyperglycemic activities. These
extracts induced an initial increase followed by a

significant reduction in BGLs after 4 hrs
(**P<0.001). The reduction in BGLs was
comparable to the reference drug

(glibenclamide). The most active one was TME
of SO after 4 hrs. The results are summarized
and illustrated in (Table 5 and Fig. 2).

4. DISCUSSION
4.1 Phytochemical Screening

From (Table 1), TMEs of both MLS and SO of P.
lamerei contained many secondary metabolites
that may play important roles in the bioactivities,
such as carbohydrates and/or glycosides,
unsaturated sterols and/or triterpenes,
flavonoids, saponins and tannins.

4.2 LDs,

Results of LDsg determination revealed that the
investigated TME of MLS of P. lamerei did not
induce toxic symptoms or death in graded single



doses up to 5 gm/kg (fifty times of the therapeutic
dose 100 mg/kg) during the first 24 hrs after the
administration of the extract, indicating a wide
margin of safety of this extract.

4.3 Anti-inflammatory Activity

The effect of TME of MLS of P. lamerei was
higher than the individual fractions, which
indicated the synergistic effect of the fractions in
TME. The anti-inflammatory activity may be
attributed to the presence of sterols, triterpenes
and glycosides from the phytochemical screening
[37,38]. The anti-inflammatory activity of pet.
ether fraction may be related to the presence of
sterols, which were found to possess potent anti-
inflammatory activity in the carrageenan-induced
model [39,40].

4.4 Anti-pyretic Activity

The positive anti-pyretic results were expected
since most anti-inflammatory drugs possess anti-
pyretic activity mediated by the inhibition of
prostaglandin synthetase within the
hypothalamus, as well as COX-2 inhibitory
mechanisms [40,41]. The anti-pyretic activity
may be attributed to the high content of sterols,
triterpenes and tannins from the phytochemical
screening [42]. The TME of MLS and pet. ether
fraction are rich in sterols, which possess potent
anti-inflammatory and anti-pyretic activity [43].

4.5 Gastroprotective Activity

The high gastroprotective results of the extracts
and fractions may be attributed to the presence
of sterols, triterpenes and tannins from the
phytochemical screening [24,44]. Sterols are the
major component of the pet. ether fraction, TMEs
of both MLS and SO. They are reported to confer
potent  gastric  protection [45,46]. The
phytochemical screening revealed the presence
of tannins, which may contribute to the
gastroprotective activity [47]. Many studies have
confirmed the gastroprotective effect of tannins
by reducing the lesion area, while promoting a
larger regenerative mucosa [47,48].

4.6 Anti-hyperglycemic Activity

The significant reduction in BGL of TMEs of both
MLS and SO may be attributed to the presence
of certain phytoconstituents as revealed from the
phytochemical screening of TMEs of both MLS
and SO, such as sterols, triterpenes and tannins
[49-52]. Tannins and sterols have been proven to
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have the ability to regenerate the pancreatic $3-
cells [49], while triterpenes act as insulin
sensitizers but not releasers [53].

5. CONCLUSION

The TMEs of both MLS and SO of P. lamerei
Drake, (family Apocynaceae, cultivated in Egypt)
showed many biological activities viz., anti-
inflammatory, anti-pyretic, gastroprotective and
anti-hyperglycemic activities. This may lead to
the discovery of new natural drugs, with fewer
side effects than the traditional ones, since it
displayed a wide safety margin.
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