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ABSTRACT

Article Type:

Introduction: Recently it has been shown that Astragalus fasciculifolius may be an effective
remedy in the treatment of diabetes and wound healing. Current study was designed to
examine the effects of topical administration of A. fasciculifolius (common name: sarcocolla)
cream on treatment of wounds in streptozotocin-induced diabetic rats.
Methods: A circle deep wound having 15-mm diameter was created on the back of 32
streptozotocin-induced diabetic rats. Thirty-two wounds were evaluated in four groups of
animals (n = 8). The animals in first and second groups were treated using distilled water
and petrolatum for 20 days, respectively. The third and fourth groups were treated using
sarcocolla cream 5% and 10% for 20 days, respectively. The evaluation was performed in all
groups on days 1, 3, 5, 7, 10, 14, 17 and 20.
Results: The sarcocolla cream 5% and sarcocolla cream 10% exerted significant healing
effects on diabetic rat wounds (P < 0.001) compared to the control groups under treatment
of petrolatum or distilled water. The sarcocolla cream had favorable effects on the woundhealing ratio especially during long-term (14 days), with no difference at concentrations of
sarcocolla 5% and 10%.
Conclusion: Sarcocolla (topical) therapy is possibly a useful approach for wound healing in
diabetic rats. More investigations are needed to elucidate the possible protective mechanisms
and safety.
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Implication for health policy/practice/research/medical education:

This study revealed the protective effects of Astragalus fasciculifolius gum on wound healing in streptozotocin-induced diabetic
rats. This possibly safe herbal remedy will be a potential therapeutic approach for the common complication of diabetes mellitus
in future after elucidating the mechanism of action.
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Introduction
Diabetes mellitus is one of the most common kind of
glandular disorder in the world and the most common
cause of blindness, kidney diseases and lower-limb
amputation (1). Common symptoms of diabetes
include frequent urination, increased water and food
intake, weight loss, restlessness and increased thirst (2).
*Corresponding author: Prof. Mehdi Mahmoodi,
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Chronic complications of diabetes include retinopathy,
nephropathy, cardiovascular disease, and skin diseases
such as diabetic wounds (3). These wounds are slow healing
wounds that can continue for weeks despite the appropriate
care (4). Diabetes related wounds are considered as serious
complications of diabetes due to the high frequency and
impaired healing which lead to chronic wounds and
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amputation (4). Evidence from animal and human studies
showed several abnormalities in multiple stages of the
wound healing process (5). Mechanisms of poor and slow
wound healing in diabetic patients may include disruption
of cytokine production and repair factors (6), abnormal
angiogenesis (7,8), and reduced neuropeptide levels (9).
One of the main goals of researchers and surgeons in this
field is to achieve an approach with maximum efficacy
and minimum side effects that accelerates the healing of
the wounds. Following these goals, natural chemicals and
medicinal herbs are an interesting target for detecting a
new therapy in diabetic wound management (10,11).
Modern treatment of diabetic wounds consists of blood
glucose control, wet dressings and systemic antibiotics
(12). Among the different herbal remedies, Astragalus
fasciculifolius (common name: sarcocolla/Family:
Fabacea) has been considered as an effective treatment.
Studies have shown anti-diabetic and wound healing
effects for this herb (13, 14). As there is not enough data
about the beneficial properties of Astragalus fasciculifolius
on diabetic wounds, in this study we investigated the
possible healing effect of A. fasciculifolius gum effect on
the wounds of diabetic rats.
Materials and Methods
Animals
In this study 32 Albino Wistar rats weighing 200-250 g
were used. Animals were housed in polycarbonate cages
(temperature: 25 ± 2°C, 12 hour light/12 hour dark
cycle). The rats were given standard pellet chow and tap
water (15,16). The protocol was confirmed in Ethical
Committee of Rafsanjan University of Medical Sciences
(Ethical code: IR.RUMS.REC.1397.078).
Preparation of cream
Astragalus fasciculifolius cream was formulated using
gum and petrolatum. Plant was obtained from the herbal
market in Rafsanjan, Iran. The plant was identified in
the department of biochemistry in Rafsanjan University
of Medical Sciences, Iran. Plant materials (gum) were
cleaned to remove the dirt and extra material and were
ground to a coarse powder using a laboratory mill.
Powder was dissolved in warm distilled water (45-55°C)
and then mixed with the base of cream during cream
forming to create concentrations of 5% and 10% (17).
Induction of diabetes with streptozotocin
In order to induce diabetes in rats an intraperitoneal
(i.p.) injection of streptozotocin with the dose of 50 mg/
kg prepared in low temperature normal saline was used
(18). Three days after the injection, hyperglycemia was
confirmed by measuring the blood glucose of rats using
glucometer (blood was collected from the end of their
tails). Animals showing fasting blood sugar levels more
than 200 mg/dL were considered to be diabetic (19).
http://www.herbmedpharmacol.com

Induction and treatment of skin wound
The diabetic rats were all anesthetized by inhaling ether.
The hair on their back (dorsum) was shaved and wound
field was outlined with a marker before removing the
skin. A circled field having 1.5 cm (15 mm) diameter
was drawn on their dorsum by marker. By using the
appropriate surgical equipment, a deep skin wound was
created via removing a circle of skin with 15 mm diameter
on their dorsum while removing the subcutaneous
connective tissue.
Thirty-two wounds were studied in four groups
(each group: n = 8). The first and second groups were
treated using distilled water and petrolatum for 20
days, respectively. The third and fourth groups were
treated using sarcocolla cream 5% and 10% for 20
days, respectively. Before treatment, all wounds were
cleaned daily with sterile saline. Then, the creams were
administered equally in amounts sufficient for covering
the entire wound area. Treatments were applied daily
around 5-6 pm with the procedure of taking pictures
(20-22).
Healing evaluation
After treatment initiation in appropriate time points
(days 1, 3, 5, 7, 10, 14 and if not cured 17 and 20);
the wound healing was evaluated by measurement of
wound surface area using caliper Vernier and the ImageJ
software. Finally, healing ratio was calculated by this
equation (21,23):
Healing ratio (%) = 100 × (1 – wound area after treatment/
initial wound area)
Statistical analysis
Data were analyzed by two-way repeated measures
ANOVA with Bonferroni post hoc and Tukey’s tests.
SPSS version 21.0 for Windows was used for statistical
analysis. The level of significance was P < 0.05.
Results
Two-way repeated measures ANOVA showed that
the time effect (days 1, 3, 5, 7, 10, 14, 17 and 20) was
statistically significant (P < 0.001), meaning that,
regardless to the drug treatment in different groups, with
increasing days, the average wound healing percentage
in rats significantly changes and evaluation time plays an
important role in the increase of healing ratio percentage.
The results of Bonferroni post hoc test also showed
that regardless of the drug treatment in different groups,
the average of healing of the wound surface in rats that
were compared two by two was significantly different in
all eight evaluation time (day 1, 3, 5, 7, 10, 14, 17 and 20)
(P < 0.001).
The above test also showed that regardless of the
evaluation time the effect of drug in different treatment
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groups was also significant, meaning that, regardless
of evaluating the time, the average wound healing
percentage of rats in all groups (four groups) was
statistically significant (P < 0.001).
The result of Tukey’s post hoc test also showed that
regardless of the time, the average of wound healing
ratio in rats treated in different groups was statistically
significant (P < 0.05).
The interaction of time and drug treatment in all
groups was also statistically significant (P < 0.001),
meaning that the healing pattern of the wound surface
varied during the evaluated time in different treatment
groups. So that the gradient of healing of the wound
surface in rats was different in all four drug groups and
at different evaluation time.
By reviewing the results use of sarcocolla with
appropriate time can lead to a faster and significant
wound healing in diabetic animals (see Figure 1).
Discussion
Diabetic ulcers are significant medical problems, which
lead to morbidity and mortality in patients with diabetes.
Non-healing wounds are responsible for 80%–85% of
lower extremity amputation. Since it is a major problem,
finding an optimal improving approach is critical (24). The
pathological conditions such as abnormal angiogenesis,
hypoperfusion, neuronal ischemia and continued trauma
result in wound healing failure. Optimal wound healing
needs a well-arranged integration of inflammatory
process, biochemical mediators, and remodeling process
(5,6,24).
Astragalus species exhibited anti-diabetic effect through
different active ingredients including polysaccharides,
saponins, and flavonoids (25). A. fasciculifolius from the
family of Fabaceae and the genus Astragalus, possesses
various pharmacological properties and has been used in
the conditions such as cold, joint pains, tooth ache and
wound healing (gum, flower, root) (26). A. fasciculifolius
as a herbal medicine also has immune regulatory functions
(27). Moreover, A. fasciculifolius could be administered in

other conditions such as fatigue, tightening bone fractures
and diabetes (28). As traditional medicine is used
commonly in treatment of different disorders in Iran and
in other hand, as there is not enough data on the effects of
A. fasciculifolius on diabetic wound healing, the purpose
of our study was to evaluate the effect of sarcocolla on
diabetic wounds of rats.
We observed that cream containing 5% sarcocolla and
10% sarcocolla exerts useful effects on the wound-healing
ratio. The statistical comparisons revealed that the rate of
wound healing in diabetic rats treated with 5% sarcocolla
and 10% sarcocolla was higher than those treated with
petrolatum or distilled water. We showed that sarcocolla
had favorable effects on the wound-healing ratio especially
during long-term (14 days) at concentrations of 5%
sarcocolla and 10% sarcocolla. Therefore, the sarcocolla
efficacy is more related to the treatment time than with
treatment dosage, because we did not find any significant
difference in wound-healing ratio between 5% sarcocolla
-7 day and 10% sarcocolla-7 day groups and between 5%
sarcocolla-14 day and 10% sarcocolla-14 day groups (P >
0.05). Our result is in line with previous studies indicating
the protective effects of sarcocolla and other species of
Astragalus genus on wound repairing in none diabetic
subjects (14,29).
Evidence showed that the Astragalus species via different
mechanisms including suppressing inflammation, cell
cycle acceleration and improving the secretion of repair
factors exerts protective effects on wound healing process
(29) and future studies are needed to elucidate the exact
mechanism of action of A. fasciculifolius on diabetic
wound healing. Moreover, other experimental and clinical
studies are recommended in order to analyze the possible
adverse effects, toxicity or allergic reactions after topical/
systemic use of A. fasciculifolius.
Conclusion
We showed that A. fasciculifolius might be beneficial in the
treatment of diabetic wounds. Further studies are needed
to clarify the possible mode of action and safety.
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Figure 1. Ratio of wound healing in diabetic rats for different treatments
at each evaluation time.
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