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Introduction 

Iris, a genus of 260–300 species of flowering plants, 
takes its name from the Greek word for a rainbow 
(Mavrodiev et al., 2014; Mosihuzzman et al., 2013), 
referring to the wide variety of flower colors found 
among the species (Manning and Goldblatt, 2008; 
Masson et al., 2014). Various books on traditional 
medicine such as “The Canon of Medicine” written by 
Avicenna and “Al-Hawi” by Rhazes, have mentioned 
different therapeutic effects for this genus such as anti-
inflammatory (anti-swelling), pain reduction, and 
positive effects in the treatment of irritations, and skin 
ulcers caused by burns, diabetic ulcers, and superficial 
wounds especially in combination with herbs such as 

Mint leaves and Chamomile (Avicenna, 1984; 
Zarshenas et al., 2012). Other ancient physicians had 
also noted anti-inflammatory and anti-oxidant proper-
ties of the members of the Iris family, e.g. “Hakim 
Momen” in his book “tohfat-al-momenin” or Rarity of 
the faithful, and “Abu Mansour Heravi” in “Al-Abnie 
Al-Haghayegh Al-Advie” or fundamental facts of herbs 
(Momen, 2008; Heravi, 1968; Nadaroğlu et al., 2007).  

Iris florentina is a member of the Iris family which is 
abundantly found in Iran as well as India and China. 
No published paper was found on the effects of I. 
florentina on the wound healing process and skin 
regeneration parameters (Guo and DiPietro, 2010; 
Ashkani-Esfahani et al., 2012). In this study, we aimed 
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Abstract 
Iris florentina is an ancient herbal remedy which was prescribed by many 
physicians due to its positive effects on dermatological problems, specifically 
skin wounds. Hence, we aimed to investigate the effects of this agent on full-
thickness excisional skin wounds in laboratory rats. Three groups of rats (180 
± 20 g; n=8) with 1 cm diameter full-thickness excisional skin wound received 
daily treatment with I. florentina 10% ointment, and a group with no treat-
ment. By using histomorphometrical methods, the amount of fibroblast popu-
lation, collagen bundle synthesis, and vascularization (length density, mean 
diameter and volume density of the vessels) were estimated. Outcome of the 
study exhibited that the increase in fibroblast proliferation rate, collagen 
bundle synthesis, vascular density and vascular mean diameter in I. florentina  
treated group were significant in comparison to the untreated group (p<0.05). 
Results indicated that I. florentina can be prescribed as a herbal medicine for 
treatment of skin wounds or be used as an additional agent for today's 
common medicines.  
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to investigate the healing effects of I. florentina on 
excisional full thickness skin wounds using histomor-
phometrical and stereological methods. For estimating 
the effect of this herbal medicine on the skin samples, 
we determined the parameters which were reported to 
be involved in the healing process such as the amount 
of fibroblast proliferation, collagen bundle synthesis, 
hair follicle production, and vascularization and also 
wound closure rate in laboratory rats. 

 

Materials and Methods 

Plant collection 

The all parts of I. florentina were collected  from the field 
of Medicinal Plants Institute-ACECR (Karaj, Iran) and 
was identified by the Pharmacognosy Department of 
Tehran University (herbarium code: 76005). 

Preparation of the plant extract and the vehicle  

Plant materials, mixture of all plant organs, was dried 
at room temperature (25°C) for 4–7 days. The dried 
material was ground into powder and subsequently 
extracted with a mixture of water: Ethanol (96%) (1:1, 
v/v) for 72 hours. The obtained material was then 
filtered and the filtrate was evaporated to obtain a dark 
hydro-alcoholic extract. In order to facilitate the appli-
cation of the agent, I. florentina was dissolved in Eucerin
(Sigma-Aldrich, Germany) for preparing 10% (I. 
florentina group) ointment (w/w). The vehicle was also 
supplied by using Eucerin ointment without the I. 
florentina component (vehicle-treated group). 

Animal cares and creation of the wounds 

Twenty-four female Wistar rats (180 ± 20 g; 2–3 months 
old) were obtained from the Pasteur Institute (Karaj, 
Iran). They were housed in clean and standard glass 
cages maintained at 25 ± 2°C with 12/12 hours light 
and dark cycle. All the rats were acclimated to the 
laboratory condition for a week and then randomly 
divided into different experimental groups. They were 
fed with standard pelleted diet supplied and water. 

According to a pilot study with different concentrations 
I. florentina, 10% ointment was selected for this study. 
All the rats were randomly divided into three groups 
(n=8): vehicle-treated group, I. florentina 10% ointment 
treated group, and the untreated control group. In these 
three groups on the day 0, under general anesthesia, 
one circular excisional full-thickness skin wounds with 
1 cm diameter were created on the dorsal surface of the 
animal’s neck. The treatments were repeated every 24 
hours until the last day of the study. The last day of the 
study was assigned as the day in which at least one of 
the wounds in any group was closed. The animals were 
sacrificed by inhalation of high dose of ether in the last 
day. Full thickness skin samples from the wound sites 

with a 1 cm margin were provided and fixed in 
buffered formaldehyde (pH=7.2) for further proce-
dures. 

Preparation of samples and histomorphometrical study 

Histomorphometrical and stereological studies were 
performed according to a previous method reported 
earlier (Ashkani-Esfahani et al., 2013; Khoshneviszadeh 
et al., 2014). To determine the wound closure rate, 
images were captured from the wound surfaces every 
three days with a digital camera. To calibrate the 
magnification, a standard ruler was set at the level of 
the wound in each photograph, and the wound area at 
each visit was estimated using a stereology software 
composed of a point grid, and using the following 
formula:  

Area = ∑P × a/p 

where ∑P was the total points laid on the wound area and a/p, 
the area surrounded by every four crosses, was considered as 
the area per point (mm2) (Guo and DiPietro, 2010) (Figure 1) 

The wound closure rate was calculated as:  

Wound closure rate (%) = [(area at visit 1 − area at each visit)/
area at visit 1] × 100 

Nine pieces of the skin samples, each about 1 mm2, was 
cut and prepared in a systematic random sampling 
manner for histomorphometrical and stereological 
analysis. The pieces of each sample were embedded in a 
paraffin block. Isotropic uniformly random (IUR) 
sections of the blocks with 5 and 15 μm thickness was 
created and stained with Hedenhain’s azan-trichrome 
stain (Khoshneviszadeh et al., 2014; Ashkani-Esfahani 
et al., 2014). Microscopic analyses of the dermis was 
performed by using a video-microscopy system made 
up of a microscope linked to a camera (Alpha-200; 
Sony™; Japan) and a flat monitor. The volume densities 
of the collagen bundles, vessels, and hair follicles (Vv; 
fraction of the unit volume of the dermis which was 
occupied by the collagen bundles, vessels, or hair 
follicles) was estimated by using the stereological point 
counting method and the following formula:  

Vv (collagen, vessel, or hair follicle/dermis) = P
(collagen or vessel or hair follicle)/P (dermis) 

where P (collagen or vessel or hair follicle) was the number of 
points hitting the profiles of the collagen bundles, vessels, or 
hair follicles; P(dermis) was the number of points hitting the 
reference visible field (dermis) 

The numerical density (Nv; number of cells per unit 
volume of the dermis) of the fibroblasts was estimated 
by employing the 15 μm slides, the “optical dissector” 
method (Ashkani-Esfahani et al., 2013), and the follow-
ing formula:  

Nv = ∑Q/∑A × h 

where “∑Q” was the number of nuclei coming into focus in the 
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dissector height, “ΣA” was the total area of the counting frame 
in all microscopic fields, and “h” was the height of the 
dissector within which the counting is done 

The upper and the lower 5 μm were considered as “the 
area of safety”. 

Statistical analysis  

The data was collected, analyzed, and reported as mean 
and standard deviation (mean ± SD). The statistical 
comparisons between the groups were carried out by 
the SPSS statistical software (version 16.0). One-way 
analysis of variance (ANOVA), Tukey’s post-test, and 
Mann–Whitney U-test were used to analyze the data. 
Moreover, p=0.05 was considered as statistically 
significant. 

 

Results 

The wound closure rate of control and vehicle groups 
were approximately similar (Figure 2). Based on the 
results of this study, I. florentina -treated group with an 
average of 7.7% closure per day showed faster wound 
closure rate in comparison with the control (5.7%/day) 
and the vehicle-treated (4.9%/day) groups (p<0.05).  

Numerical density of the fibroblasts (Nv) in the dermis 
of the I. florentina group was higher than that of the 
control and vehicle groups. The numerical density of 
the fibroblasts in . florentina -treated group was reported 
110% higher than the control group (p<0.001) and 118% 
higher than the vehicle treated group (p<0.001) (Table 
I). The mean of volume density of the collagen bundles 

was 79 ± 7% in florentina-treated group which was 62% 
and 43% higher than the control and the vehicle groups 
(p<0.05), respectively. Vessel’s volume density was 7.01 
± 0.4% in florentina-treated group, 195% and 115% 
higher than the control and the vehicle groups (p<0.05).    

Length density of the vessels was 20.08% in . florentina -
treated group that had no significant difference with 
the other groups. In comparison to the . florentina -
treated group, the mean of the vessel diameters was 
40% lower in the vehicle group (p=0.321) and 158% 
lower in the control group (p=0.048; Table I). 

Figure 1: Samples of digital photographs were captured from the wound surfaces every other day to measure the wound area. The 
total number of points within the wound borders (yellow line) was counted. At the corner of this figure, a cross is presented. The 
right upper corner of the cross is considered as the point (arrow), and it is counted only if the right upper corner hits the wound 
surface. (1): day 1, (2): day 4; (3) day 8; (4) day 12 

Figure 2: Wound closure rates in the control, IF treated, and 
vehicle-treated groups. Each point represents mean ± SD of 
the wounds of each group. The wound closure rate had sig-
nificantly increased in IF treated group compared to the con-
trol and vehicle-treated groups (p<0.05) 
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Discussion 

In this study, the effects of I. florentina were studied on 
the wound healing process in rats by using stereological 
parameters; estimating the amount of fibroblasts popu-
lation, revascularization, and collagen bundle synthesis 
revealed that topical I. florentina hastens skin tissue 
regeneration.  

According to previous investigations, almost all 
common categories of flavonoids are present in various 
members of Iridaceae family (Harborne and Williams, 
2011). The potential of plant flavonoids and other 
hydrophilic natural compounds, some of which are 
found in I. florentina as well as xanthones and 
isoflavones, for the treatment of various skin disorders 
and skin injuries, carcinomas, aging, and etc. has been 
reported in previous studies; moreover, I. florentina  
extract also showed anti-oxidant activity (Hamedi et al., 
2013; Modeer et al., 2000; Gangwar et al., 2014; 
Bahramsoltani et al., 2014). IF is rich in polyphenols, 
flavonoids and anthocyans with high anti-oxidant 
action which is involved in anti-aging properties other 
than the skin healing effects (Mukherjee et al., 2011; 
Kumar et al., 2007). 

Studies on Iris germanicain animal models were found to 
be a potent anti-inflammatory, antimicrobial and 
immunomodulatory herb (Ibrahim et al., 2012; Bagheri 
et al., 2011; Xie et al., 2014; Tundis et al., 2015). In 
current study, stereological investigation of specimens 
showed higher rates of granulation tissue formation 
that improved in treatment group. Anti-inflammatory 
response in I. florentina-treated group was more 
efficient than vehicle and control groups.  

Wound closure rate and re-epithelization in I. florentina 
–treated group were significantly higher than vehicle 
and control groups. In addition, I. florentina  signifi-
cantly stimulatory influence on fibroblast proliferation, 
collagen bundle synthesis, revascularization and 
neovascularization which is of considerable promin-
ence. Hence, the observations of this study appear to be 

mediated through the anti-oxidant property of I. 
florentina (Bahramsoltani et al., 2014; Mukherjee et al., 
2011; Kumar et al., 2007). 

 

Conclusion 

Overall, I. florentina, a medicinal herb which is 
introduced by ancient medicine for various skin 
problems, specifically skin injuries, and also was 
evaluated by today's scientific researches, has shown 
beneficial properties to be prescribed as a natural 
remedy or an additional treatment for skin wounds.  

 

Ethical Issue 

The animal care and experimental protocols were in 
accordance with the Principles of Laboratory Animal 
Care (NIH publication #85−23, revised in 1985) and 
were approved by the ethics committee for the use of 
experimental animals at Shiraz University of Medical 
Sciences, Shiraz, Iran. 
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Table I 

Effect of Iris florentina on fibroblasts, collagen and vessels in the dermis of the wounded rat 

  Fibroblast 
(×104 per mm3) 

Collagen 
(Vvcollagen/dermis;%)  

Vessel 
Vvvessel/dermis;%),  

Groups Numerical  
density 

Volume       
density% 

Volume     
density%   

Length density 
(mm/mm3)  

Mean diameter 
(µm)  

Vehicle (Ointment) 17.3  
(8.2) 

55.4%  
(5.8%) 

3.3%  
(0.3%) 

20.2  
(8.1) 

2.2  
(0.4) 

Iris florentina (10%) treat-
ed group 

37.9  
(6.4)a 

79.7%  
(7.1%)b 

7.1%  
(0.4%)a 

20.1  
(5.5) 

3.1  
(2.1)b 

Untreated wound group 18.1  
(6.6) 

49.1%  
(5.2%) 

2.4%  
(0.3%) 

17.2  
(7.3) 

1.2  
(0.3) 

Data are mean (SD); ap<0.05, Iris Florentina group vs. control group and vehicle group; bp<0.05, Iris Florentina group vs. Control group 
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