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ABSTRACT

Herbal medicines have fewer side effects than chemical drugs. In this regard,
¢ researchers are looking to find herbal ingredients to heal diabetic wounds. Saffron is a powerful antioxi-
Received: 29 Dec 2020 : dant that can be effective in treating diabetic wounds. This study aims to evaluate the effect of saffron’s
Accepted: 22 Nov 2021 ¢ main ingredients (crocin and safranal) on skin wound healing in streptozotocin-induced diabetic rats.
: In this experimental study, 30 rats were divided into six groups. One control group,
one diabetic group, two diabetic groups treated with crocin (300 and 600 mg/kg body weight), and two
diabetic groups treated with safranal (300 and 600 mg/kg body weight). The diabetes was induced by
intraperitoneal injection of streptozotocin (55 mg/kg body weight). Sampling was performed for his-
tological studies to measure the number of neutrophils, macrophages, blood vessels, and epithelium
thickness on days 3, 7, 15 and 20 after wound creation.
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Wound healing, [&TTIMEET Crocin and safranal components of saffron can accelerate the wound healing process in dia-
Diabetes © betic rats by affecting the number of neutrophils, macrophages, blood vessels, and epithelial thickness.
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Extended Abstract

Introduction

iabetes mellitus has high prevalence world-

wide. There are two types of diabetes mel-

litus including type 1 and 2. In the first type,

there is a problem with insulin secretion,

while the second type causes a decrease in
the B cells mass and subsequently causes a decline in in-
sulin secretion. In diabetic patients, wounds tend to heal
slowly. The main reason for slow wound healing in diabetic
patients is high blood sugar. Chronic wounds do not heal
and remain in the inflammation stage. As the healing speed
increases, the infection subsequently decrease. Effective
drug for the treatment of diabetes is insulin as well as the
drugs that reduce blood glucose level, but they have several
side effects such as increased fat, decreased fat tissue in the
injection site, and occurrence of hypoglycemic shock. Due
to the fewer side effects of herbal drugs, their use has at-
tracted the attention of researchers. Saffron has antioxidant
properties that increase insulin sensitivity and lower blood
sugar. The main and active components of saffron are cro-
cin, crocetin and safranal which can eliminate free radicals
and reduce oxidative damage in ischemic tissues. In recent
studies, the antidiabetic effect of saffron plant has also been
reported. This study aims to investigate the effectiveness
of the active ingredients of saffron (crocin and safranal) in
healing skin wounds in rats with diabetes induced by strep-
tozotocin (STZ)

Methods

In this experimental study, 30 rats were divided into six
groups; one control group, one diabetic group, two dia-
betic groups treated with crocin (300 and 600 mg/kg body
weight), and two diabetic groups treated with safranal (300
and 600 mg/kg body weight). After 16 hours of fasting, the
rats became diabetic with intraperitoneal injection of STZ
(55 mg/kg body weight). Twenty-four hours after the cre-
ation of wounds, the first injection of crocin was performed.
The control samples, within 25 days, received intraperito-
neal injection of 0.5 mL saline solution for creating tension.
In diabetic samples, rats received intraperitoneal injection
of 0.5 mL saline solution within 25 days. The crocin and
safranal with concentrations of 300 and 600 mg/kg body
weight were intraperitoneally injected for 25 days. The
first sampling was done on the third day after the wound
was created. Sampling for histological studies was done to
measure neutrophil count, macrophage count, blood vessel
count, and epithelium thickness on days 3, 7, 15, and 20
after the creation of wounds. The data were analyzed by
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one-way analysis of variance and then compared with each
other by the least significant difference test, considering the
significance level of P<0.05.

Results:

In the groups treated with crocin and safranal (300 and
600 mg/kg body weight) compared to the diabetic group,
the number of neutrophils and macrophages increased on
days 3 and 7, while significantly decreased on days 15 and
20. In the groups treated with crocin and safranal (300 and
600 mg/kg body weight), compared to the diabetic con-
trol group, Epithelium thickness increased on days 3 and
7 and decreased on days 15 and 20, which were signifi-
cant. The number of fibroblasts and blood vessels on days
3,7, 15 and 20 significantly increased in the groups treated
with crocin and safranal group (300 and 600 mg/kg body
weight) compared to the diabetic and control groups. The
number of macrophages and neutrophils increased on days
3 and 7 and decreased on day 20 in groups treated with cro-
cin and safranal (300 and 600 mg/kg body weight). There
was a significant increase in the number of fibroblasts and
blood vessels on days 3, 7 and 15 in the diabetic groups
treated with a concentration of 600 compared to the diabet-
ic groups treated with a concentration of 300 mg/kg body
weight. Epithelium thickness also increased significantly
on days 3 and 7 and decreased significantly on days 15 and
20 in the diabetic groups treated with a concentration of
600 mg/kg body weight compared to the diabetic groups
treated with 300 mg/kg body weight concentration, which
indicates the concentration-dependent effect of saffron ex-
tract (crocin and safranal) (Figure 1)

Discussion

Wound healing phases include hemostasis, inflammation,
proliferation and remodeling. Modulating inflammation,
for example, with the help of antioxidant agents can ac-
celerate wound healing. In diabetic patients, the inflam-
mation phase is longer and wound healing is slow. Saffron
increases insulin sensitivity and lowers blood sugar level.
According to other studies, it has been proven that saffron
extract increases the capacity of antioxidant enzymes and
reduces the production of free radicals. Neutrophils are the
first cells to act during the inflammation phase. Then mac-
rophages enter the wound site. Macrophages, which are
the most important cells in completing the inflammation
phase, produce growth factors such as fibroblast, epithelial
and endothelial cells and stimulate them in healing wound.
Hyperglycemia at the wound site in diabetic patients inhib-
its the function of macrophages. Therefore, new blood ves-
sels, fibroblasts and nutrients are reduced at the wound site
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Figure 1. Comparison of wound healing in crocin, control and diabetic treatrnent groups

and wound healing is thus declined. Increased blood flow
is needed for wound healing, which is not present in dia-
betic wounds due to vascular problems and lack of tissue
oxygenation. Decreased epithelialization has been reported
in diabetic patients. According to the results of this study,
the two active ingredients of saffron significantly reduce
the duration of wound healing in diabetic rats by increasing
the number of neutrophils, macrophages and blood vessels,
and the thickness of epithelium (probably due to antioxi-
dant and cell proliferation effects)
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