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Abstract. The skin physiological differences between humans and animals, therefore, it is 

difficult to study wound healing procedures in animals. Moreover, there are raising for using 

animals for testing the therapeutic possessions of new compounds. Hence, the present study 

was conducted to establish an excisional and incisional model of skin wound healing to 

estimate the wound healing capability of Bienertia sinuspersici leaves, through 

histopathological examination by using 18 male rats divided into two types of the wound 

(incision and excision); each type contained 3 groups ( 3 rats each): Control Group: treated by 

cream without 5% extract;  Experimental Group (EG): treated by 5% extract cream; Positive 

Control Group.: Treated with commercial cream. The result detected regeneration of the 

epidermis in the excision area was finished after 12 days post-surgery while in incision 

wounds, the epithelization interval for the positive control group, the negative control group 

(NCG), and the extract group were 10-12, 8-10, and 6-8 days, respectively. Increased in 

fibroblast as well as collagen fiber in an excision area for all groups with necrotic 

representation by deep eosinophilic staining area in some regions of control and positive 

groups was observed. Histopathological examination of the drug-treated groups' section 

revealed reducing the hair follicle and sweat glands in an excision area as well as in control 

groups but the B. sinuspersici showed some of the hair follicles appeared in this area. 

Keywords: Accelerating wound healing; Bienertia sinuspersici; Cutaneous treatment; 

Excision wound; Incision wound. 

1   Introduction 

In many countries the plants used for the treatment, the plants have higher activity for the 

treatment so from the past people used plants for treatment (specially wound healing). Wound 

healing was important for the repair the damage of anatomical continuity of the skin. Many scholars 

reported the strengthen in repairing the wound tissues using extracts from herbal and isolated 

compounds in animal models. It was noticed that the methodology of repairing the is still not clear 

and detailed [1]. 

The use of plants for wounds and burns were explored by many medical physicians. Through 

multiple mechanisms, herbal compounds stimulated healing and redevelopment of the lost tissue. 

It is approved that the herbal supports to halt the bleeding from new wounds, obstruct microbial 

growth, and increase the rate of healing wounds [2]. These phytomedicines are not only inexpensive 

and available but also harmless, different parts of plants have used for wound healing recording due 

active components from the antimicrobial and nutritional [3]. 

Population rise, an insufficient supply of medicines, a large fee of cure, side influences, and 

medicine impedance have caused to raise the cost of plant materials as the main sources of treatment 
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to many human illnesses [4, 5]. This is a fact that the dependency on the plants and its extracts 

towards health concern [6].  

Bienertia is a leafy plant of Chenomodiaceae, characterized by broad, rectangular leaves. Some 

leaves are wider when they are old. They are light green, with height about 10 to 60 cm and branches 

are removed from the primary trunk. Bienertia grows near the beaches and have high salt tolerance 

and grows in sandy land. Bienertia are green throughout the summer and their leaves are succulent 

and the water evaporates during its time, and the camels are acidified. It blooms between September 

and November and in the beginning, it looks like small yellow flowers [7]. 

According to the Wound Healing Society, wounds can be defined as physical damages that 

result in a slot or breakdown of the skin that causes disorder in the normal skin function and 

anatomy, since epithelial tissues are widespread throughout the body [8]. There are several factors 

controlled by a complex wound healing process that may accelerate or affect the process of wound 

healing activity. Once a wound occurs, the tissues are capable to heal through the mechanism of 

regeneration or repairing, a regeneration process followed by interchanging the damaged tissues 

with the same cells and more partial to healing [9]. Regeneration of human tissues appears to have 

their own limitations, epithelial tissue; liver and nerve cell have their own limit in regeneration.  

Wounds are inescapable events in life. Wounds may increase due to physical, chemical or 

microbial actions, while healing is a permanent mechanism and preform an effort to keep the normal 

anatomical arrangement and function. Wound healing is a progression by which tissue revival 

passes. The organization and treatment of wounds are one of the immense potentials in plants and 

their extracts. These components motivation and restoration, healing of the absent tissue by various 

mechanisms as natural mediators [10]. This study aimed to evaluate the wound healing capacity of 

Bienertia sinuspersici leaves through histopathological examination. 

2 Materials and Methods 

2.1. Extraction and Cream Formation 

 

The plant collected from Al Faw, Iraq in 2018. The leaves were washed and dried for the 

extraction according to Shwaish’ procedure [11] than the formation of the cream was prepared as 

explained in Muthukumarasamy report [12] then storage within 4˚C until used in the experiment.    

2.2. Experiment Design  

 

Eighteen male rats were used which divided into two types of the wound, included both wound 

types (incision and excision). Each of them took three groups (3 animals each): Experimental 

Group: treated with 5% extract cream, NCG: treated with a simple cream base, and Positive Control 

Group: treated with commercial silver sulfadiazine (0.01%) cream (Dr. Reddy’s laboratories LA, 

LLC, USA). Wounds were created, by adopting the procedure where rats anesthetized by injection 

of 16.5 mg/Kg Xylazine and 112.5 mg/Kg Ketamine and wound area were sterilized with 10% 

solution of povidone-iodine and depleted using a razor for creating the incision wound model, a 3-

cm long paravertebral incision made through the entire skin thickness laterally of the vertebral 

column of the betrayers for each edge of the wound.  

After sewing, wound parts could not be integrated and mixed together. For erasure wounds, a 

recognized advice of 1 cm2 total area will be used to erase in the dorsal inter-scapular area for biopsy 

punch for which the erasure wounds might be left open to the air [13,15]. Creams were applied to 

sterilize with 10% solution of povidone-iodine, and by employing a soft cotton pad [11]. 

 



 

 

 

 

2.3. Histopathological Examination: 

 

For light microscopic examination, skin tissues from each group were collected and fixed with 

buffered formalin for 24h then wished. The specimens are dehydrated in ascending grades of 

ethanol (70%, 80%, 90%, 100%, 100%), cleared in chloroform, and embedded in paraffin wax. The 

sections of 5-7 µm in thickness were contemporized and stained with Haematoxylin and Eosin and 

Van Geison [16] and then histopathological examination under light microscopy was done by using 

an imaging microscope (Leica, Switzerland). 

 3    Results  

The regeneration of the epidermis in the excision area was terminated after 12 days post-

operating theater while in incision wounds, the epithelization period in the experiment, positive, 

and NCG were 6-8, and 8-10, 10-12 days, respectively. In the samples, the differentiation process 

of keratinocytes was confirmed by the normal process of keratinization.  The keratinized squamous 

epithelia appeared thinner in drug-treated sections while in B. sinuspersici treated groups it 

consisted of 5-6 layers (fig.1 b) 3-4 layers in drug-treated (fig. 1 b) and 4-5 layers in the control 

groups; with increasing in angiogenesis in addition to that collagen bundles density increased in an 

incision area (fig. 2 a, b, c); as well as collagen fiber in an excision area for all groups with collagen 

fiber necrotic representatives by deep eosinophilic staining area in some region which was more in 

control and drug-treated groups compared with that in B. sinuspersici extract-treated group (fig.1, 

a,b,c). Fibroblast was increased compared with fibrocyte in B. sinuspersici extract compared with 

control and drug-treated groups (figs.1,2. b) excision section revealed thickness in the stratum 

corneum layers in extract treated groups compared with control and drug-treated groups (fig. 2). 

Moreover, the collagen organizing into newly formed fibrils was observed (figs. 1,2), thus the scar 

was created. 

Histopathological examination detected that keratinized squamous epithelia thinner in drug-

treated sections. Several hair follicles with sebaceous glands detected in the region beside the 

excision area especially in B. sinuspersici extract treated groups. In addition to the proliferation of 

melanocyte increased in plant extract treated (as showed in figure 3- c) compared with other groups. 

Beneath the dermis was observed at the beginning of neo-angiogenesis in drug and extract-treated 

groups (fig. 3-a). The numeral of fibroblasts slightly raised in the dermis close to the wounded area, 

collagen fiber density increased in this area while collagen fiber necrotic which represents by deeply 

eosinophilic staining area in some region of a drug-treated group (fig. 4). While the examination of 

the section treated with drug-treated groups revealed reducing of a hair follicle and sweat glands in 

an excision area as well as in control groups. 
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Fig. 1. Histopathological examination of the excision section in control, plant extract, and drug-treated 

section showed the plant extract improved excision wound healing. Fibroblast (heads arrow) detected in the 

wound healing area as well as some of the hair follicles (thick arrow). Decreasing in stratified squamous 

epithelial (double arrows) in a drug-treated group compared with other groups.  H&E stain. 
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Fig. 2. Histopathological examination of the excision section in control, plant extract and drug-treated 

section showed an increase in collagen bundles (thin arrows) and fibroblast (heads arrow) in the wound 

healing area as well as some of the hair follicles (thick arrow). Increasing in stratified squamous epithelial 

(double arrows) in an extract-treated group compared with other groups. Van Gesion stain. 
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Fig. 3. Histopathological examination of the incision section in control, plant extract and drug-treated 

sections, A, B showed angiogenesis (BV: thick arrows), fibroblasts (heads arrow) and collagen bundles (thin 

arrows) were raised in the wound area with necrosis in drug-treated group. Stratified squamous epithelial 

(double arrows) thickness was increased in the extract-treated group compared with the others. C showed 

hyperplasia in the sebaceous glands in the drug-treated group compared with extract and control groups. 

H&E stain. 
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Fig. 4. Histopathological examination of the incision section in control, plant extract, and drug-treated 

section showed an increase in collagen bundles and fibroblasts in the wound healing area. Van Gesion stain. 

 

 

 



 

 

 

 

4    Discussion  

In the present paper, we report the wound healing potential of Bienertia sinuspersici leaves 

through histopathological examination. We observed that the regeneration of the epidermis in the 

excision area was finished after 12  days,  there is a different epithelized period from one group to 

another and differences observed in the layers of keratinized squamous epithelia. Also, the excision 

section detected thickness in stratum corneum layers in extract treated groups compared with 

control and drug-treated groups. Show increasing in fibroblast as well as collagen fiber in an 

excision area for whole groups. Several hair follicles appeared beside the excision area, especially 

in B. sinuspersici extract treated groups. Additionally, the increase in fibroblast compared with 

fibrocyte in B. sinuspersici extract compared with control and drug-treated groups due to fibroblast 

function in wound healing in combination with regenerating vascular endothelial cells. In cutaneous 

wound healing, skin cells travel from the wound ends into the wound to repair skin integrity [17]. 

In improver to the proliferation of melanocyte increased in plant extract treated that means in that 

respect are many glands do active work after wound healing. Skin wound healing involves 

inflammation, proliferation, and maturation. The inflammation, represents the defense system of 

the tissue, fighting the microbial contaminations [18]. The delay in healing tissues could be caused 

by long time of the inflammatory. This can be improved by applying the anti-inflammatory to to 

reduce the healing period [19]. 

The wound healing activity involves hemostasis, vascular response, inflammatory phase, 

proliferation, and development [20]. During wound healing, fundamental forces imposed by 

myofibroblasts and fibroblasts are responsible for a contraction process which stimulate by dermal 

cell proliferation and aggregation [21]. The ethanolic extract of Bienertia sinuspersici leaves 

increased cellular proliferation and collagen synthesis at the lesion site as shown by the increment 

in total collagen contents. Various natural products [22] herbal products, which are composed of 

active rules, such as alkaloids and flavonoids [23] and biomolecules [24] have been reported to 

boost the process of wound healing. 

The preliminary phytochemical analysis of the ethanolic extract of Bienertia sinuspersici leaves 

revealed it contains alkaloids, flavonoids, glycosides, carbohydrates, tannins, and phenol [12]. In 

the report, ethanol was selected for its ability to distinguish the parts of the plant as mostly indicated 

in [25,12]. Such as flavonoids reduces the rate of lipid peroxidation by lowering the onset of cell 

necrosis but improving vascularity [26]. Terpenoids and flavonoids are also known to stimulate the 

wound- healing progression mostly due to their astringent and antimicrobial property, which seems 

to be responsible for wound shrinkage and raised the rate of epithelialization [27-30]. Lastly 

collagen is investigated into healing wounds that directly linked to weakness and integrity to tissue 

matrix. 

5   Conclusion  

Bienertia sinuspersici leaves have the potential to accelerate wound healing through decreased 

inflammation and regeneration by increased proliferation of fibroblast in the dermis layer. The 

outcomes of this work proposes pharmacological treatment suggestions in supporting the use of 

Bienertia sinuspersici leaves for the curing of wounds in many areas along with Al-Arab Golf. 

More subjects are needed for finding out which compound has the most effect accelerated the 

wound repair. 
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