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The ethanol extracts of three plants used for folkloric treatment of diabetes mellitus in the
Middle East: Salvadora persica L (bark and wood}, Savine (Juniperus sabina L.) (aerial
parts), Asafetida (Ferula foetida L) (oleo-gum-resin} were administered orally in dose 300
mg/kg body weighs 1o normal and streptozotocin (STZ)-induced diabetic mice. The blood serum
glucose, total cholesterol and triglycerides levels were measured spectrophotometrically two
hours gfter administration of plant extracts. Intraperitoneal administration of STZ (120 mg/kg
body weight) induced hyperglycemia (121.8110.9 versus 83.5+5.2 in control, p< 0.01),
hypercholesterolemiafl47.0+12.8 versus 110.1+8.0 in control, p< 0.05), and
hypentriglyceridemia (163.3+8.6 versus 98.915.4 in control, p< 0.001). Savine extract
reduced blood serum glucose level in STZ-diabetic mice (56.7+5.0, which is 67.9% of control
level, p< 0.001) but not in normal mice. In contrast, total cholesterol serum level was
decreased by Savine in normal (108.9110.3, which is 75.6% of control level, p< 0.05}, bus
not in diabetic animals. Salvadora persica (wood) extract produced hypoglycenia only in
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normal mice (65.61 6.2, which is 64,5% of control level, p< 0.01). Neither of plant extracts
caused significant changes in triglycerides levels. The preliminary phytochemical screening of
Savine extract showed the presence of carbohydrates and/or glycosides, sterols and/or
triterpenes, volatile oil, tannins and flavonoids as the main active constituents in addition to
traces of alkaloids. The results support the use of Savine in patients with diabetes mellitus and
indicate its potensial usefulness as a cholesterol-lowering drug,

INTRODUCTION

Herbal drugs still represent the main
medicinal form in many developing countries.
Among the diseases agonizing many patients is
diabetes mellitus (D.M.). About 5% of the
population in the developing societies are
suffering from diabetes and the high cost of
insulin as well."?> Many investigators have done
much effort for screening various plants and
isolated compounds, yet none of the examined
plants afforded available drug for the treatment
of D.M.>"* However, the majority of patients
with type II DM still prefer a herbal daily dose
over the regular pharmaceutical forms.

These facts encouraged us to undertake a
preliminary phytochemical and pharmacological
studies of some plants used in folk medicine for
antidiabetic properties as Salvadora persica,
Savine and Ferula foetida.

Salvadora persica (S. persica), Juniperus
sabina (J. sabina) and Ferula asafoetida (F.
asafetida) are among the most commonly used
plants in Arabic traditional medicine.* §.
persica have been mentioned as having
antidiabetic effect (Table I}.

The aim of the present work is to study the
effect of S.persica bark, S. persica wood, J.
sabing and F. asafetida extracts on blood
glucose, cholesterol and triglycerides level in
normal and STZ-induced hyperglycemic.

MATERIALS AND METHODS
Chemicals
- Streptozotocin (STZ) ["Sigma” (USA)).

- Glucose, cholesterol and triglycerides kits
("Deltapharm Diagnostic”, Germany).
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Plant materials and parts of plants used.
Plants

Plants were collected in Jeddah, Saudi
Arabia (1998). The plants were authenticated by
Prof. Dr. D.M.H. Al-Eisawi, Professor of
Botany, Faculty of Science, Jordan University,
Amman, Jordan. A voucher specimen has been
deposited in the herbarium of Al-Isra University.

Extraction

Certain weight of each dried plant material
was grounded and extracted with 70% ethanol
by maceration and percolation for 24 h. This
process was repeated 3 times, the combined
ethanolic extract was filtered, the filtrate was
concentrated by evaporation under vacuum in
rotatory evaporator at 40°. The solvent-free
residue was weighted. The percent yield of each
extract is listed in Table (2).

Preparation of extracts for administration

Weighted amounts of plant extracts (3 g)
were dissolved in 50 ml of distilled water by
adding small amount of polyethylene glycol 400
(PEG). The volume was completed to 100 mi
with distilled water. A control PEG solution was
prepared using the same amount of PEG
(placebo).

Animals

Adult male albino mice obtained from
Jordan University weighing 20-25 g were used.
Mice were kept in standard boxes (10 mice per
box) and fed laboratory diet ad libitum and
allowed free access to drinking water; they were
kept at 12/12 hours light/dark cycle. Before
determination the blood glucose, cholesterol and
triglycerides levels, mice were fasted overnight,
however, they still had free access to water.



Table 1:

medicinal uses of plants under the study.

The results of preliminary phytochemical screening, known major constituents and

Pl Results of preliminary Major constituents Major uses in folk and
ant . . . .
phytochemical screening reported modern medicine
- Carbohydrates and/or Flavonoids, Cleaning of teeth ,prevention
glycosides lignans, sulphur of preciptation of plaque and
- Sterols and/or triterpens | glycosides caries, antibacterial and mild
S Persica - Tannins volatile c:isl'lind hypoglycemic'*?!
- Saponins saponins
- Flavonoids
- Volatile oils
- Traces of alkaloids
- Carbohydrates and/or volatile oil, tannins | Powerful emmenagogue
(Savine) glycosides. and resin rubefacient, stimulant, Used
Juniperus | - Sterols and/or triterpens in treatment of hypertension,
sabina - Flavonoids as hypnotic, fungicidal and
- Volatile oil bactericidal, employed in
- Tannins gout, theumatism and skin
- Alkaloids diseases>
Ferula - Sterols and/or triterpens | Volatile oil Hypoglycemic,
Joetida - Flavonoids containing sulpur Carminative, expectorant, for
- Coumarins compounds, ferulic | asthma ,bronchitis and
- Volatile oil acid, umbelleferone | whooping cough'**
and gum '

Table 2: % yield of 70 % alcohol extract of different plants under investigation.

Plant name Part used Wt. of plant (g) Wt. of extract(g) | % yield
Salvadora persica Root bark 97 17.17 17.9
Salvadora persica Heart wood 238 29.31 12.3
Juniperus sabina Total herb 300 80 26.7
Ferula foetida Oleo-gum-resin 100 42.03 420
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To make mice hyperglycemic, STZ freshly
dissolved in citrate buffer (pH 4.5) was injected
intraperitoneally (120 mg/kg).” Blood serum
glucose, cholesterol and triglycerides levels were
spectrophotometrically checked on the seventh
day after injecting STZ 2%

Plant extracts were administered orally via
the stomach tube at the dose: 300 mg/kg in a
volume 0.1 ml/10 g weight.

Grouping of mice

In the first series of experiments normal
mice were used. Group | were normal mice
treated with placebo, group 2 received S. persica
bark extract, group 3 were treated with §.
persica wood extract, group 4 were given J.
Sabina extract, and group 5 were treated with F.
asafetida extract.

The second series of experiments was
performed in hyperglycemic mice. Group 1
served as a normal control receiving placebo,
group 2 were hyperglycemic mice treated with
placebo, group 3 were hyperglycemic treated
with §. persica bark extract, group 4 were
hyperglycemic mice treated with S. persica
wood extract, group 5 were hyperglycemic
treated with J. Sabina extract and group 6 were
hyperglycemic mice given F. asafetida extract.

Statistical analysis

All values were expressed in mg/dl as mean
+ S.E. The Student’s, t-test for unpaired
observation between the control (normal and
diabetic) and the experimental samples was
carried out for statistical evaluation of the
differences, P values of 0.05 or less were
considered as significant.

RESULTS

The effect of S. persica bark, §. persica
wood, J. Sabina, F. asafetida on blood serum
glucose, cholesterol and triglycerides levels of
normal and STZ-hyperglycemic mice are shown
in Figs. 1-6.

I. Effect of plants extracts on serum
glucose, cholesterol and triglycerides in
normal mice
Fig. 1 shows the effects of the plants
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extracts on blood glucose levels in normal mice.
As seen in the figure, S. persica wood extract
significantly decreased blood glucose level in
normal mice (P< 0.01), while other plant
extracts did not change it.

Fig. 2 shows the effects of plants extracts
on serum cholesterol level in normal mice. As
seen in the figure, S. persica bark extract
insignificantly and J. Sabina extract significantly
(p< 0.05) reduced, while S. persica wood and
F. asafetida extracts did not affect serum
cholesterol level in normal mice.

Fig. 3 shows effect of plant extracts on
serum triglycerides level in normal mice. As
seen in the figure, S. persica wood extract
insignificantly elevated (p> 0.05) while J.
sabina extract in significantly decreased blood
triglycerides level in normal mice. S. persica
bark and F. asafetida extracts did not change
triglycerides level.

II. Effect of plant extracts on serum glucose,
cholesterol and triglycerides level in STZ-
hypermice
Fig. 4 shows the effect of plants extracts on

blood glucose level in STZ-hyperglycemic mice.

As seen in the figure, administration of STZ

produced significant hyperglycemia (p < 0.01).

J. sabina extract significantly reduced (p<

0.001), while §. persica bark, S. persica wood

and F. asgfetida extracts did not change blood

glucose level in hyperglycemic mice.

Fig. 5 shows the effect of plants extracts on
serum cholesterol level in STZ-hyperglycemic
mice. As seen in the figure, STZ produced
significant hypercholesterolemia. From extracts
used, only S. persica bark extract produced
insignificant reduction, while other plants did
not change blood cholesterol level in STZ-
hypercholesterolemic mice,

Fig. 6 shows the effect of plants extracts on
serum triglycerides level in STZ-treated mice.
As seen in the figure, STZ produced highly
significant hypertriglyceridemia (p< 0.001).
Among four plants studied, only §. persica
wood extract produced insignificant reduction of
triglycerides level in STZ-treated mice.
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Fig. 1: Effect of S. persica bark, S. persica wood,
J. sabina and F. asqfetida extracts on serum
glucoese level in normal mice.

Results are expressed as mean + S.E., n= 6-8
“p< 0.01 compared to group tested with placebo.
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Fig. 2: Effect of S. persica wood, S. persica batk,
J. sabina and F. asafetida extracts on serum
cholesterol level in normal mice.

Results are expressed as measn + S.E., n= 6-8,
"p< 0.05 compared to placebo-treated group.
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Fig. 3: Effect of S. persica bark, S. persica wood,
J. sabina and F. asafetida extracts on serum
triglycerides level in normal mice.

Results are expressed as mean + S.E, n= 6-8,
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Fig. 4: Effect of S. persica bark, S. persica wood,
J. sabina and F. asafetida extracts on serum
glucose level in STZ-hyperglycemic mice.

Results are expressd as mean + S.E., n= 6-8

“p< 0.01 compared to normal mice

“p< 0.001 compared to group receiving
STZ + placebo,
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Fig, 5: Effect of S. persica bark, S. persica wood,
J. sabina and F. asafetida extracts on serum

cholesterol level in STZ-treated mice.
Results are expressed as mean + S.E., n= 6-8

*p< 0.05 compared to group tested with placebo,
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Fig. 6: Effect of S. persica bark, §. persica wood,
J. sabina and F. asqfetida extracts on serum
triglycerides level in STZ-treated mice.

Results are expressed as measn + S.E., n= 6-8.

*p< 0.001 compared to normal mice,
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DISCUSSION

S. persica, J. sabina and F. asafetida are
very popular medicinal plants in the Middie
East." There is no experimental data concerning
the use of these plants in the treatment of
diabetes mellitus and its complications.

In our study, we measured serum glucose,
cholesterol and triglycerides levels after oral
administration of different plant extracts to
normal and STZ-treated animals, since diabetes
is commonly associated with hyperlipidemia.

The results showed that J. sabina extract
lowered serum glucose levels in STZ-
hyperglycemic, but not in normal mice. In intact
mice, however, this plant produced significant
reduction of cholesterol level. It seems that
glucose-lowering effect does not parallel the
cholesterol-lowering effect of this extract.

S. persica wood extract produced
significant decrease in sereum glucose level in
normal, bu¢t not in STZ-treated mice. Such effect
must be remembered while using stems of this
plant as toothbrush, very popular in Arabic
World. Lack of glucose-lowering effect of S.
persica wood in STZ-treated animals disgrees
with previous reports.

F. asafetida did not produce any changes in
normal and STZ-treated animals,

We suggest different mechanisms of action
of S. persica and J. Sabina, since the former
decreased glucose level in normal and this is
could be due to increase the insulin secretion
from the B-cells or inhibit the o-cells or
hypoglycemic factor, and the latter lowered
ghucose level in diabetic mice and this could be
due to an enhancement of peripheral metabolism
of glucose even if an increase of insulin release
cannot be excluded.>*

In conclusion, our data suggest the
antidiabetic and hypocholesterolemic properties
of J.sabina extract.
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