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Abstract 

Quercus is one of the species of oak found in Asian countries. This plant includes a variety 

of medicinal components. Tannin is the major ingredient found in around half to seventy 

percent of galls. The wound healing activity of a hot water extract of Quercus gall was 

investigated in this study. The effect of water extract of the shade-dried gall of Quercus on 

wound healing was investigated using incision wound models at dose level of 300 mg/kg. 

Our study applied on 16 male rabbits classified to 2 groups: Control group (treated by 

application of normal saline directly on the wound once daily), Q. extract treated group 

(received direct application of 300 mg/kg of extract onto the skin once a day) each group 

subdivided to 2 subgroup 7 and 14 days  treatment each one have 4 animals. Wounds 

healing score, macroscopic and histologic examination were performed to determine the 

substantial favorable effect of the extract on wound healing. The plant showed a definite, 

positive effect on wound healing by showing considerable progress in healing (P < 0.05) and 

in characteristics such as wound healing score, the experimental group outperformed the 

control group. Wound healing was also improved in histopathological examinations with a 

significant increase in the granuloma tissue, which exhibited the capacity to improve the 

process of wound healing in treated rabbits with extensive re-epithelialization, collagen 

deposition, and cellular infiltration as comparison with non-treated group. Quercus could be 

a potential alternative treatment for wounds, according to this study.  
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Introduction 

Wounds are still a major public health issue that affects people all over the world. The 

primary goal of wound management and treatment is for wounds to heal quickly and 

epithelialize, preventing contagion and minimizing dynamic consequence (1). Wound cure is 

a complex method. It begins with inflammation, which leads to the production of 

granulation tissue and scar remodeling in the early stages (2). Within 1 to 2 days of damage, 

epidermal cells along the wound's margin begin to proliferate. Granulation tissue invades 

the wound gap on the fourth day following injury, and numerous new capillaries form 

through new stroma (3, 4). Skin remodeling is the final stage. Collagen is regimented by 

fibroblasts and creates an ordered connection to boost incision stretchy force during this 

phase (5). Numerous investigations have been carried out on the biological activity of 

traditional herbs for therapeutic purposes (6). These plants' biological activity is linked to 

their bioactive chemicals, which have physiological effects on the human body. Because 

polar chemicals are easily extracted using polar solvent, The polarity of the solvent plays an 

important role on the extraction of active compounds. The little tree Quercus Olivier is found 

throughout Greece, Asia Minor, and Iran, Quercus galls are commonly used as an 

astringent, gargle, and enema (7). Quercus galls have been utilized in oriental traditional 

medicine to treat inflammatory disorders for millennia in Asian countries. Q. is a traditional 

herb with a lot of therapeutic potential and antioxidant and antibacterial properties. The 

type of solvents employed will determine the appropriate solvents for extracting the target 

chemical. However, owing to their low toxicity and high extraction yield ethanol and water 

are extensively employed solvents, and their polarity may be controlled in advance by 

combining them at a certain ratio (8). The preference for hot water as a solvent can be used 

for bigger doses of herb and safety in infusions and decoctions. It has been used as a 

traditional medicine in Asian countries for millennia to treat inflammatory diseases, and as 

a herbal drink to treat women after childbirth in Malaysia to restore the uterine wall's 

elasticity (9). Aside from that, it can manage tonsil inflammation by utilizing as a mouth 

antiseptic of hot water extract of Q. and it can cure swelling or inflammation by directly 

applying it to the skin. Furthermore, this plant has shown excellent outcomes in cosmetics.    

                                                                                                                   

MATERIALS & METHODS 

Extraction 

The peels of the Quercus plant were washed with running water and then placed on 

filter papers in a suitable air stream with continuous stirring to dry them and prevent them 

from rotting. After that, it crushed and the dry powder was kept until use, Preparation of 

aqueous extracts, Al-Mansour method (1995) was followed in preparing aqueous extracts 

(10). Taking 10 g of  the powder for the studied plant and placed in  a 500ml beaker 

contains distilled water at a temperature 50ºC and mix with an electric mixer for 15 minutes 

and then filter the mixture Filter papers and take the filtrate the papers in opaque bottles in 

Refrigerate until use.   

                                          

Wound protocol 

The Animal Ethic Committee has given their approval; rabbits (8–10 weeks old, 1250–

1500 g) were accustomed to criterion habitation and feeding. sixteen adult Individual rabbit 

cages with a 12-hour light-dark cycle and constant temperature (22°C) were employed. The 

animals were anesthetized with intraperitoneal injections of xylazine hydrochloride (10 

mg/kg) and ketamine hydrochloride (25 mg/kg) prior to being wound. The femur's dorsal 

region was totally shaved and iodine sterilized. A surgical blade was used to make 1x2 

incision wounds on the upper femur area of each animal. Each rabbit had a full-thickness 
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wound with a diameter of 1 cm created by removing the dorsum skin. Scalpel, straight 

scissors, and Adson forceps were among the tools we used (11). The wounds were exposed 

to the outside environment because they were left naked. The animals classified in to 2 

groups (8 rabbits in each one) Control group (received normal saline directly on the wound 

once daily), treated group received water extract (300 percent w/v) by applied topically to 

each animal's wounds, Each group subdivided to 7 and 14 days treated subgroups . 

Therapy was given on a daily basis until the wound healed. Each animal group's wounds (n 

= 8) were photographed and the wound size was measured using the computational 

software Image on days 0, 3, 7, and 14.    

                                                                                                                         

Histopathological Study  

After the end of treatment period of each group (7 and 14 days) animals were 

anaesthetized to obtain the skin sample with depth about 2cm.  Percent buffered formalin 

was used to repair the removed tissue. Each sample was placed in a paraffin block and 

thinly sliced at 2.5 m before being stained with hematoxylin and eosin. The experiment 

included a pathologist who examined the slides under a light microscope to assess the 

severity of histopathological abnormalities.   

 

Statistical analysis 

The mean and standard deviation (mean SD) are used to express all data. The 

statistical analysis was carried out using the SPSS (version 16) statistical software tool. An 

analysis of variance (ANOVA) was used to assess the data, followed by a post hoc multiple 

comparison. P<0.05 was used to determine statistical significance. 

 

RESULTS 

Wounds at 0, 3, 7, and 14 days were photographed Figure 1., the time it took for 

complete healing, or epithelialization, was comparable to the control group, granulation 

development are all marked, the macroscopic exam show gradual significant improvement 

in the wound healing by decrease the wound circumstances. At all times application of Q. 

extract enhanced wound healing commencing on the 3rd day, with significance attained on 

the 7th day.  

 

         

    

Figure 1: Macroscopic exam of wounds at 0, 3, 7 and 14 day of the study in the 

control and extract treated group. 

 As shown in Table 1, each wound was given a score ranging from 0 to 1.7 and a mean 

score for each group was determined. The average wound healing scores of the different 

groups were then compared. The mean wound surface in the treated group differs 

significantly from the control group in day 7, but in 3 and 14 day from treated animal there 

is no significant differences at (P≤0.05)  as compared with control group. Also there is 

Control G. 

Treated G. 
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significant difference in wound healing score in control and treated group at the three 

examined periods. 

Table 1.  Effect of extract on wound healing at the 3rd, 7 and 14 days 

 

 

 

 

 

           

Histological pictures wound tissues showed partial epithelialization and limited cellular 

infiltration on day 7. in control group, whereas wounds treated with Q. showed nearly 

complete re-epithelialization and obvious cellular infiltration. In contrast, there were no 

noticeable effects in the control group after 14 days. Group treated wounds on day 14 reveal 

a substantial number of cell migration, particularly fibroblast cells, as well as collagen 

deposition and blood vessel formation at the wound site. Quercus (H&E 200)-treated 

animals, on the other hand, had a thin, well-formed epidermis with hair follicle production 

in the dermis and no inflammatory cells in a well-organized dermis.. as showing in Fig.2.                                    

.                                                                                                                                                        

 

                                      

Figure 2: Histopathology of wounds at 7 and 14th day of the study in the control and 

extract treated group. 

 

DISCUSSION: 

The goal of wound healing is to restore the wounded tissue as closely as possible to its 

original structure, because skin is a complex tissue; a full-thickness cut causes harm to a 

variety of organizations (12). The wound surface closure results in our study revealed that 

the mean wound surface in the 7th day was greater in the group treated with Q. gall 

extracts than in the control group. In a wound incision model, rabbits treated with Q. 

extract showed significant wound healing activity. In this group, there was a considerable 

decrease in the duration of epithelialization and the wound closure ratio. Q. extract also 

aided re-epithelialization and the formation of new blood vessels. 

Wound Healing Score       

   Groups 14 day 7 day  3rd day 

0.73±0.31Ac 1.21±0.07Aa 1.73±0.08Aa Control G. 

0.13±0.08Bc 0.53±0.05 Bb 1.40±0.08Ba Treated 

G. 

0.44 0.44 0.69 LSD 

7 day 

14 day 

days 

14 day 

days 

7 day 

days 

Control G. 

Treated G. 
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The activity of Q. for promoting wound healing in rabbits could be due to the biological 

features of gallic acid, which is the extract's major component (13) .The wounds treated with 

Q. improved due to better inflammatory cell homeostasis, oxidative reaction, and cellular 

function. Also tannins as a main component of Q. plant help wounds heal by scavenging 

free radicals and encouraging wound contraction, angiogenesis, and fibroblast production 

(14). Many previous experiment results showed that Q. oil extract has strong antibacterial 

activities which are most likely due to the bioactive chemicals found in this plant. This 

discovery sheds light on the use of oil extract in the treatment of bacterial-caused skin 

irritation. (15), in our study we focusing on provide the water extract dosage form as 

alternative and good competitor in wounds treatment field.  

 

CONLUSION 

         The treatment effect of hot water extract of Q.  gall have been mentioned in the 

present study. Since no clinical study supporting these ideas was found, they are 

considered as notions for further studies, leading to potential new drugs dosage form of this 

endemic natural product. The current study confirms that wound healing is demonstrated 

in an animal model. More research is needed to demonstrate the effects of Q. gall hot water 

extract on human wound healing. 
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