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Abstract: 

        This study compared the saffron extract group to the control group for wound therapy in 

rats. Twenty male white rats were housed in plastic cages, with containers randomly assigned 

to two groups of ten rats. All rats underwent conventional surgery under general anesthesia, 

resulting in surgical incision injuries on the dorsal region of their backs. A 2 cm long wound 

was made using a surgical blade and ruler. Increased blood flow, edema, fibrous tissue, and 

crust formation were observed during examination. Treatments were applied to the wound 

surface once daily for seven days. Biopsies were taken on the seventh, fourteenth, and twenty-

first days to assess healing, with morphological observations reported on each of these days. 

The best outcomes were observed in G2. On the final wound healing examination, G2 showed 

significantly more wound contraction than G1. The evaluation indicated that G2 outperformed 

G1 in wound assessment, supported by additional criteria. Histological changes after saffron 

treatment revealed complete recovery of all skin layers, including the epidermis, dermis, and 

underlying tissue. In contrast, G1 (control) showed a regenerated epidermal stratum, 

interstitial spaces between the outer skin and underlying layers, swelling or vesicular lesions 

within these layers, and swelling beneath the skin, with inflammatory cells, primarily 

lymphocytes, present in the dermal layer. 
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Introduction 

Despite being the biggest organ in the 

body, the skin only makes about 15% of an 

adult human's total body weight (Kolarsick 

et al., 2011).In addition to preventing 

excessive water loss from the body and 

playing a part in thermoregulation, it also 

protects the body from external physical, 

chemical, and biological threats. The 

mucous membranes that line the body's 

surface is part of the continuous skin 

(Bergfelt, 2008). 

Wounds  are  one  of  the  biggest health   

problems   in   the   world,   and infections  

are  one  of  the  most  common and   

serious   complications   for   wound 

patients with wounds(Mahmood Ahmed, 

2023). 

Following damage to the skin or 

underlying tissues/organs due to surgery, 

blows, cuts, chemicals, heat or cold, 

friction, shear force, pressure, or disease, 

such as leg ulcers or Tumor, a wound is a 

breakdown of the skin, the loss of 

continuity of epithelium, with or without 

loss of underlying connective tissue 

(Gupta, 2021; Wilkins and Unverdorben, 

2013). An inflammatory reaction to the 

physical rupture of tissue initiates the 

multi-layered process of wound healing, 

which is composed of successive but 

overlapping phases (Johnson et al., 2018). 

In reality, inflammatory cells and 

mediators interact intricately and precisely 

to promote wound  

 

 

healing, creating a substantial overlap 

between the stages of wound healing, The 

proliferative phase 

(angiogenesis,granulation,reepithelializatio

n), the remodeling phase (extracellular 

matrix (ECM) remodeling), and the 

inflammatory phase comprise the three 

main stages of cutaneous wound healing 

,Hemostasis (emphasizing the significance 

of vascular responses), inflammation, 

proliferation, and tissue remodeling or 

resolution are the four stages of wound 

healing that some authors have separated 

(Öztürk & Ermertcan, 2011). Throughout 

history, saffron has been used for a variety 

of therapeutic purposes, in Persian 

traditional medicine, Various mechanisms 

for saffron's wound-healing action have 

been proposed by earlier research, The 

increase in TGF-β1 levels in the wound 

bed of rats treated with saffron is said to 

stimulate the migration and proliferation of 

fibroblasts, It is also hypothesized that 

increased hydroxyproline and dry matter 

content in the saffron-treated wounds are 

the cause of improved epitheliogenesis and 

wound healing, Additionally, saffron and 

its constituents shown antioxidant and anti-

inflammatory properties that enhance the 
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healing process of wounds (Deldar et al., 

2021) . From the Late Bronze Age 

onwards, saffron (Crocus sativus Linnaeus) 

has been used medicinally throughout 

Asian nations, Its ability to reduce the risk 

of a number of diseases has been 

confirmed by recent research, Due to their  

hypolipidemic, antitussive, antioxidant, 

and antidiabetic properties, among many 

others, some metabolites obtained from 

saffron stigmas provide a wide range of 

medicinal benefits, Crocus sativus L, water 

and ethanol saffron extracts have 

cardioprotective properties and prevent 

neurodegenerative diseases, Numerous 

saffron components, including crocetin and 

crocins, have potent antioxidant and 

radical scavenger qualities that protect 

against a range of pro-inflammatory 

cytokines and radical oxygen species, 

which accounts for many of the plant's 

therapeutic benefits (Poma et al., 2012). 

Ethical Approval 

  The study was conducted in accordance 

with ethical guidelines for animal research, 

and the experimental protocol was 

approved by the Scientific Committee of 

the College of Veterinary Medicine in the 

University of Al- Qadisiyah, Iraq. All 

efforts were made to minimize animal 

suffering and ensure humane handling 

throughout the experiment. 

Materials and Methods 

     Iran was the source of the saffron. were 

processed for 20 minutes into fine particles 

in a dry grinder. A 212-micron mesh size 

was used to sieve the powder. For a 24-

hour ethanolic saffron extraction using a 

Soxhlet apparatus, 50 grams of saffron 

powder are placed in an extraction thimble 

at 60 degrees Celsius. To make the saffron 

powdered extract, the ethanolic extract is 

scraped and processed after being placed in 

Petri dishes until the alcohol evaporates at 

50 degrees Celsius (Alara et al., 2018) . 

Saffron extract ointment preparation  

    The dry saffron extract was carefully 

ground to particles smaller than 75μm in 

order to create fine, homogenized extract 

powder particles. A fine powder was 

produced using sieve No. 200 ,Using a 

glass mortar and pestle, the Vaseline and 

saffron extract were crushed to make the 

ointment (Chhetri et al., 2010; Sharma & 

Singh, 2014).A 5% saffron extract 

ointment was made by mixing 5 grams of 

saffron extract powder with 95 grams of 

Vaseline. A small amount of pure liquid 

glycerin was put to the mortar first, and the 

powder was then added and thoroughly 

crushed with a pestle to dissolve the 

contents. After adding a tiny bit of 

Vaseline, the mixture was triturated using a 

pestle. After that, more Vaseline was added 

gradually, and the mixture was once again 

triturated until all 95 grams of Vaseline had 
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been used and it was uniform, the mixture 

was put into a container and vigorously 

mixed by continually inverting it with a 

vortex mixer for ten minutes in order to 

increase the homogeneity of the mixture. 

After that, the prepared ointment was put 

in a dark container and kept at room 

temperature until it was needed(L.M. 

Jabbar and T.A. Abid, 2024). 

Experimental design 

this study depended used twenty (20) 

mature rats. On the animal's back, opening, 

full-thickness skin incision measuring 2 cm 

in longitudinal was performed. Ten animals 

were split into two groups randomly. G1 

(control group) is not given any treatment. 

For seven days in a row, the wounds of the 

G2 (saffron extract group) were treated 

topically with 5% saffron extract ointment 

at a dose of 30 mg/cm2 used daily. Direct 

measurements of wound dimensions on 

days 7, 14, and 21 PI were depended to 

conduct a morphometric analysis of wound 

healing. After 7-, 14-, and 21-days post-

infection, specimens of healed skin (1 

cm3) were obtained for histological 

analysis of the healing process. 

Statistical Analysis  

The significance between groups was 

determined using statistical analysis of the 

morphometric data. The data were 

subjected to one-way analysis of variance 

(ANOVA) to assess the overall differences 

between the groups at each time point (7, 

14, and 21 days). To determine which 

specific groups differed, post-hoc 

comparisons were made using the Least 

Significant Difference (LSD) test. A p-

value of ≤ 0.05 was considered statistically 

significant(Ghaith & Eman, 2024). 

Results 

Morphometric assessment of the wound 

healing: 

Surface area (size of wound) 

On day zero, the initial wound size (mm2) 

for both treated and control wounds was 

93.1 mm. The size of the untreated wounds 

in G1 was 60.38 mm at the 7th day PI, 

whereas the treated wounds in G2 were 

considerably (P < 0.05) less than the initial 

wound size, at 52.40. The size of untreated 

wounds in G1 was 43.007 at the 14th day 

PI, with no healing, whereas in G2, the size 

decrease was considerably smaller (28.06). 

Compared to wound contraction (%) in G1, 

the percentage of wound contraction was 

significantly higher (P < 0.05) in treated 

wounds at 7 and 14 days. 
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Periods 

Groups 
0 day 7days 14 days 21 days 

G1 

    

G2 

    

Figure : Morphology Initially, a 2 cm longitudinal incision was made on the backs 

of the rats (oval shape) 

 

Histopathological assessment of the 

wound healing 

On 7th day post wound injury 

W1-G1. Histopathological changes 

following wound injury after one week 

showed the presence thick crust attached 

closely with the edges of wound and 

profuse purulent exudate and wide scar 

tissue with profuse granulation tissue in the 

dermis (Fig. 2). profuse purulent exudate 

which formed from dead neutrophils and 

tissue debris and thick crust above the 

Table (1):  Surface area and wound contraction. (G1=Control), (G2= saffron group). 
Groups  

       Periods 

Surface area (mm
2
) 

0 day 7 days 14 days 21 days 

G1 39.1 ± 0 Aa
 

60.38 ± 0.878 Ab
 

43.007 ± 0.735 Ac
 

29.68 ± 0.785Ad
 

G2 
93.1 ± 0 Aa 52.40 ± 0.928 Cb

 
28.06 ± 0.651 Cc

 
10.46 ± 0.450 Cd

  

 Groups  

   Periods 

wound contraction 

0 day 7 days 14 days 21 days 

G1 0 ± 0 Aa 35.14 ± 0.94 Ab 28.78 ± 0.46 Ac 31.06 ± 0.79 Ac 

G2 0 ± 0 Aa 43.7 ± 0.99 Bb 46.47 ± 0.51 cc 62.78 ± 1.03 Bd 

LSD (P0.05)> 2.70 

o Capital letters indicate vertical statistical comparisons, while small letters denote 

horizontal statistical comparisons. 

o Different letters indicate a significant difference (P<0.05), while comparable letters 

indicate no meaningful difference. 
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edges of wound. Thin and branched 

network of collagen fibers in the dermis 

(Fig 3)  

W1-G2. Histopathological changes 

following wound injury after one week 

showed Wide scar tissue with profuse 

granulation tissue in the dermis. Thick 

crust with purulent exudate above the 

epidermis. few hyperplasia of statrum 

basale above the edges of wound. Few 

amounts of collagen also present in the 

dermis (Fig4). 

On 14th   day post wound injury 

W2-G1. Histopathological changes 

following wound injury after second week 

showed complete sloughing of epidermal 

layers with slightly hyperplasia on both 

edges of the wound. Profuse granulation 

tissue with wide scar tissue (Fig5). Few 

hyperplasia on the edge of the wound with 

profuse granulation tissue which contain 

high fibrosis and newly formed, small 

blood vessels (Fig. 6). 

W2-G2. Histopathological changes 

following wound injury after second week 

showed thick cracked crust above the 

epidermal layers with few proliferations of 

stratum basal. Profuse granulation tissue 

and moderate amount of thin branched 

collagen network in the dermis (Fig. 7). 

hyperplasia of stratum basal with thick 

crust above it. Profuse granulation tissue 

characterized by new formation of small 

blood vessels with fibrosis and branched 

network of collagen in the dermis (Fig. 8). 

On 21st day post wound injury   

W3-G1. Histopathological changes 

following wound injury after third week 

showed Thin and proliferating epidermal 

layers above the edges of the wound. wide 

scar tissue in the dermis with profuse 

fibrosis horizontally on the wound of the 

edges and small, newly formed blood 

vessels vertically on it (Fig. 9). New and 

few hyperplasia of stratum basal with thin 

kerafinized layer above it. In the dermis, 

there is scattered infiltration of 

macrophages with profuse fibrosis and few 

blood vessels formation (Fig. 10). 

W3-G2. Histopathological changes 

following wound injury after third week 

showed thin keratinized layer and thick 

epidermal layers. Wide scar tissue in the 

dermis with profuse fibrosis and newly 

formed small blood vessels (Fig. 11). 

Marked thin keratinized layer with 

proliferating epidermal layers. In the 

dermis there is newly-formed small blood 

vessels with fibrosis (Fig. 12). 

G 

CR 
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Figure G1: Thick crust (CR) attached closely with the edges of wound and profuse purulent 

exudate and wide scar tissue with profuse granulation tissue (G) with newly formed blood 

vessels  in the dermis. 4X H&E. 

 
Figure G1: Profuse purulent exudate (P) which formed from dead neutrophils and tissue 

debris and thick crust above the edges of wound. Thin and branched network of collagen 

fibers (C) and newly formed blood vessels (BV) in the dermis. 10X H&E. 
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Figure G2: Wide scar tissue with profuse granulation tissue (G) in the dermis. Thick crust 

(CR) with purulent exudate above the epidermis. Few hyperplasia (H) of stratum basal above 

the edges of wound. Few amounts of collagen (C) in the dermis. 4X H&E. 

 
Figure G1: Complete sloughing of epidermal layers with slightly hyperplasia (H) on both 

edges of the wound. Profuse granulation tissue (G) with wide scar tissue.  4X H&E. 
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Figure (6)G1: Few hyperplasia (H) on the edge of the wound with profuse granulation tissue 

which contain high fibrosis (F) and newly formed, small blood vessels (BV). 10X H&E. 

 
Figure G2: Thick cracked crust (CR) above the epidermal layers with few proliferations of 

stratum basal (H). Profuse granulation tissue (G) and moderate amount of thin branched 

collagen network (C) in the dermis. 4X H&E. 

 
Figure (8)G2: Higher magnification. Few proliferations or hyperplasia (H) of stratum basal 

with thick crust above it (CR). Profuse granulation tissue (G) characterized by new formation 
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of small blood vessels (BV) with fibrosis and branched network of collagen (C) in the dermis. 

10X H&E. 

 
Figure (9)G1: Thin and proliferating epidermal layers (H) above the edges of the wound. 

Wide scar tissue in the dermis with profuse fibrosis (F) horizontally on the wound of the 

edges and small, newly formed blood vessels vertically on it (BV). 4X H&E. 
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Figure (10)G1: New and few hyperplasia of stratum basal (H) with thin keratinized layer 

above it (K). In the dermis, there is scattered infiltration of macrophages (M) with profuse 

fibrosis and few blood vessels formation. 10X H&E. 

 
Figure (11)G2: Thin keratinized layer (K) and thick epidermal layers. Wide scar tissue (ST) 

in the dermis with profuse fibrosis (F) and newly formed small blood vessels (BV). 4X H&E. 

 
Figure (12)G2: Marked thin keratinized layer (K) with proliferating epidermal layers (H). In 

the dermis, there are newly-formed small blood vessels (BV) with fibrosis (F). 10X H&E. 
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Discussion

The rats served as test animals in this study 

for two reasons. They picked white rats as 

test subjects for two main reasons. Initially, 

rats matured extremely slowly. As a result, 

elements of physiological, neurological, 

and psychological development were 

available to the experimental approach. 

Secondly, rats were supposed to have 

exceptionally high sex drives (Logan, 

2001).In this study, medicinal herbs were 

employed to create methods to promote 

wound healing and minimize bacterial 

contamination (Edraki et al., 2014). 

Saffron (Crocus sativus) promotes wound 

healing through several key mechanisms, 

Its potent anti-inflammatory properties 

help reduce excessive swelling and pain at 

the wound site by inhibiting pro-

inflammatory cytokines and enzymes, 

Additionally, the antioxidants in saffron, 

such as crocin and safranal, protect tissue 

from oxidative stress by neutralizing 

harmful free radicals, preventing cellular 

damage, and supporting tissue 

regeneration(Wounds et al., 2008). Saffron 

also stimulates collagen production, which 

is essential for repairing and rebuilding the 

skin's structure. Its antimicrobial properties 

help prevent infections, ensuring that the 

healing process is not disrupted by bacteria 

or other pathogens, Furthermore, saffron 

supports angiogenesis, the formation of 

new blood vessels, which ensures an 

adequate supply of nutrients and oxygen to 

the wound area, accelerating healing, 

Finally, saffron’s mild analgesic effects 

may help reduce pain, making the healing 

process more comfortable, Overall, saffron 

aids in regenerating all layers of the skin, 

reducing scarring, and promoting faster, 

more efficient wound healing(Alemzadeh 

& Oryan, 2018). 

   Clinical assessment of wounds in all 

animals during the course of the trial 

revealed that, they were energetic, healthy, 

active, and had good healing processes at 

the site of damage. There was no infection 

in any of the experimental animals' 

wounds, and no fatalities were reported. 

Primarily, all wound regions expanded in 

size within 4 hours after the wound's 

formation and continued to inflate and 

grow for the following 24 hours. P.W. with 

exaggeration of the inflammatory signs , 

these signs accompanied previous study 

(Fernández-Guarino et al., 2023). The 

entire incision was swelled, and the 

borders of the wounds were raised, red in 

color, and a thick scab formed on the 

wound from the second day P.W., which 

lasted longer than the seventh day. The 

incision steadily diminished in size until 

the 21st day, when it transformed into little 

scar tissue in the shape of a circular or 

liner. These events look like normal after 

the surgical interference, these results 

accompanied with (Masson‐Meyers et al., 

2020).  

The superiority of healing morphology 

were very clear in G2 than of G1 which 

indicate the super power of saffron for 

wound healing as showed in Fig.(1) 

according to the previous study (Deldar et 

al., 2021). 

In this study there was gradual decrease of 

wound surface (mm3) over the period of 

the experiment as showed in table -1-

.These results were accompanied of(Stupin 
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et al., 2020)(Ten Voorde et al., 2023). This 

result might be to confident transition from 

the exudative inflammation phase to the 

proliferative one. This was accompanied 

by the lowest degree of wound tissue 

leukocyte infiltration, especially in the 

edges. 

The wound contraction % in all groups was 

clear as showed in table-1-. At the 7th and 

14th days, the percentage of wound 

contraction in G2-treated wounds was 

substantially higher than in G1.G2 showed 

the largest percentage of contraction. 

(Alghabban et al., 2023), These findings 

were due to recently, various cytokines and 

growth factors have been discovered as 

responsible for the healing process, 

including inflammation, reepithelization, 

granulation tissue development, and 

angiogenesis.(Lim & Yoo, 2010). 

In addition, (Shahein, 2017) reported that 

binding to TGF-β receptors and then 

modifying its signal transduction lead to 

well-organization and normal alignment of 

new collagen in the treated groups (Salem 

et al., 2014). (Zeka et al., 2018) At his 

study on new hydrogels enriched with 

antioxidants from saffron crocus state that 

the main problem encountered in the 

preclinical applications of biomaterials 

relates to the verification of compatibility 

with the biological environment and is 

based on3mainaspects: -1- 

morphologicalcompatibility (aspect that 

concerns the size, shape and mass of the 

bio- material); -2- functional compatibility 

(aspect that con- cerns the role played by 

the material with respect to the 

expectedrole); -3-

biocompatibility(takescareofthebio- 

material chemical and biological nature 

that can induce damaging alterations in 

relation to the biological substrate that is 

organ or tissue). 

   The histopathologic evaluation showed 

the superiority of wound healing G2 at the 

end of the study than another group. G1 

showed new and few hyperplasia of 

stratum basal with thin keratinized layer 

above it, In the dermis there were scattered 

infiltration of macrophages with profuse 

fibrosis and few blood vessels formation as 

showed in Fig (10). G2 showed marked 

thin keratinized layer with proliferating 

epidermis layers. In the dermis there were 

newly – formed small blood vessels with 

fibrosis as showed in Fig (12). These 

histological features accompanied with the 

results of (Brown et al., 2024). 

Conclusions: The treatment of clean open 

skin wounds in rats with saffron alone 

results in superior healing compared to the 

control group. 

Recommendations:  

Investigate the impact of saffron on the 

healing process of chronic open wounds.   
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