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Abstract  

NVESTIGATING clinical and histopathological effects of the topical application of Hypericum 

and omental extracts on healing in skin wound of the rabbits. Fifteen rabbits were divided into 

3groups (4, 7, and 14-day intervals). In each animal, three circular excisions about 2cm were 

created, Control defect (CD), Hypericum defect (HD), and Omental defect (OD). Defects were 

observed clinically for rates of contraction. Biopsies were taken for histopathological examinations; 

sections were stained with H&E and Mason's trichrome stains. Clinical comparison at 4 days interval 

showed no significant differences among three groups. At 7 days interval showed significant decrease 

in size of HD comparing to CD at p-value (0.0132), while there were no significant differences 

between HD and OD between neither CD nor OD.  At 14 days interval, the difference between HD 

and CD was highly significant (pvalue 0.0024), between HD and OD was significant (pvalue 0.0290), 

while between OD and CD was not significant (p value 0.3717). Histopathological examinations 

showed increased, number of fibroblasts and collagen, and angiogenesis rate, at 7-day interval and 

more re-epithelialization at 14-day interval in HD and OD comparing to the CD. It was concluded 

from results that there were positive effects of Hypericum and Omental extracts on healing process 

through increasing. 
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Introduction  

Wound is a breaking or losing of cellular and 

anatomical continuity of the living tissues, and the 

healing process is a dynamic biological process that 

is initiated by trauma and often terminated by scar 

tissue formation. Thus, healing is an essential 

survival mechanism that try to maintain normal skin 

anatomical structure and functions like prevention of 

bacterial invasion, preserving of body fluids and 

thermoregulation [1,2]. The cutaneous wound 

healing a complex dynamic process in animals 

including rabbits, progresses in three overlapping 

phases: inflammatory phase, proliferative phase, and 

remodelling phase [3, 4]. According to Grada et al. 

[5], there are four overlapping phases: coagulation, 

inflammation, proliferation, and remodelling. 

Plants have historically played an important role 

in the recovery of animal and human health. 

Hypericum perforatum L. (St. John’s wort), a 

member of the Hypericaceae family, is used as a 

herbal medicine plant all over the world [6,7]. 

Because of broad diversity of ingredients (e.g. 

Hyperforin, Flavonoids and Hypericin), which 

possess many pharmaceutical effects, the H. 

perforatum has been used both topically and orally to 

treat many conditions including skin wounds [7,8]. 

Literatures showed that it increased deposition of 

collagen and shortened the duration of inflammatory 

phase [9,10], also it has antibacterial activity [11]. 

The omentum is a large mesh-like adipose tissue 

in the abdominal cavity that contains secondary 

lymphoid organs called milky spots [12]. Fernandes 

et al. [13] reported that the free omental graft has a 

positive effect on the healing process of cutaneous 

wounds that induced experimentally in rabbits. 

Litbarg et al. [14] propose that an omentum is rich in 

growth factors that accelerate the process of healing 

and regeneration of injured tissue. The omentum 

contains many water-soluble endothelial growth 

factors like (Vascular endothelial growth factor) 

VEGF and (Basic fibroblast growth factor) bFGF 
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that induce angiogenesis. The extraordinary ability of 

the omentum for vascularization of wounded tissue 

appears to be attributed to the high concentration of 

VEGF and bFGF, which are about 10 – 100 fold 

higher in concentrations than other adult organs [15].  

The aim of this study was to investigate the 

clinical and histopathological effects of the topical 

application of H. perforatum and omental extractions 

on healing in skin wound of the rabbits. Furthermore, 

to investigate the possibility of these topical agents to 

be used for open wound management to treat 

complicated and problematic wounds. 

 

Material and Methods 

Extracts 

Omental extract (OE) preparation 

Omenta were collected from local 

slaughterhouses (from sheep) kept in ice packs until 

processing. Omentum was cut in to small individual 

pieces, and about 250 g of omentum were used to 

prepare axtract. Which then put down in a blender 

containing 400 ml milliliter of phosphate buffered 

saline (PBS) to form a cream like mixture which then 

centrifuge to separate fractions into 3 layers that 

were visible in the bottles: a pellet of mixed 

composition; a turbid homogenate containing 

substantially all the proteinaceous material, and a 

floating, cream colored, lipid cake. 

The pellet and the turbid homogenate fractions 

were discarded completely. The lipid fraction 

isolated as a floating lipid cake (which contain an 

active angiogenic factor in substantial quantity). The 

separated quantities of lipid cake were combined 

with an organic solvent comprising chloroform and 

methanol (2:1, v/v) (chloroform = 150 ml, methanol 

= 75 ml) [16]. 

The lipid/organic solvent homogenate was then 

centrifuged at 200 times gravity in a centrifuge at 

room temperature for 10 minutes. Separate the 

mixture into clear, golden colored, supernatant and a 

particulate matter precipitant. The supernatant was 

placed in the water bath at 37° C for one day to 

completely remove the chloroform/methanol solvent. 

Finally the extract was used on the animals. 

Hypericum (HE) extract preparation 

Aerial parts (Leaves and steams) of Hypericum 

were dried under shadow and then grounded. 20 gm 

of the finely grounded plant was extracted in 200 ml 

of 70% ethanol by using saxholet apparatus for about 

6 to 7 hours. Then the extract was filtered by filter 

paper. The filtrate was concentrated by using rotary 

evaporator under reduced pressure. The crude extract 

was left overnight in dark place and then kept in dark 

bottle in refrigerator [17, 18]. The petroleum jelly 

base was sterilized by dry heat (160C, 90 minutes). 

Mixing 20% oily extract and 80% petroleum jelly 

and filling in presterilized tubes were performed in 

aseptic condition until used. 

Animals, procedure and sampling 

Fifteen adult, apparently healthy crossed breed 

rabbits, aged 6-8 months old of both sex (male 6 and 

female 9) have been used in this research. The 

animals were divided into three groups (4-, 7-, and 

14-day intervals). In each rabbit of all groups, three 

defects were created: Control defects (CD), 

Hypericum defects (HD), and Omental defects (OD). 

Each group containing 5 rabbits (2) male and (3) 

female. 

Atropine sulfate 0.05 mg/kg b.w have been given 

subcutaneously as premedication followed by (after 

10 minutes) a mixture of ketamine 40mg/kg and 

Xylazine 4mg/kg intramuscularly [19]. 

Clipping and shaving of three sites for making 

skin excision, the right and left gluteal regions and 

shoulder region, after surgically prepared a 2 cm, full 

thickness, circular skin excisions were made in the 

mentioned sites.  

The extracts were applied to the created wounds 

as following: The right gluteal defect was topically 

applied with Hypericum extract, left gluteal defect 

with Omental extract, and the shoulder defect were 

left blank as control. Penicillin streptomycin was 

injected three days post operatively as prophylactic 

antibiotic ( Interchemie, The Netherlands) at dose 

rate 40 mg/kg penicillin + 50 mg/kg streptomycin s.c 

[20 ]. 

The size of defects were observed over the period 

of study and compared to the size at 4, 7, and 14 days 

intervals by using a ruler with millimeter grading to 

measure the surface area of defect or surface 

perimeter area (SPA), and the rates of wound healing 

(contraction of wound surface) were calculated as 

following (size of defect at 1
st
 day – size of defect at 

4, 7, or 14 day/ size of defect at 1st day) × 100 [21]. 

Statistical analysis for comparing among the 

groups, ANOVA pairwise comparison was used, 

followed by Tukey’s multiple comparison test to 

determine differences at the level of significance was 

set to 0.05. The statistical software GraphPad Prism 

version 9 for Windows (Boston, USA) have been 

used.  

Biopsies (at created defects and surrounding skin) 

were collected from group after 14, 7, and 4 days 

respectively preserved in 10% formalin until 

histopathological examination. The tissue sections 

were stained with (H&E) and Mason's trichrome 

stain. After sample collection, rabbits were kept alive 

in which skin wound sutured and recovered from 

anaesthesia.  
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Results 

Clinical observation  

 All animals recovered well from the anesthesia 

and surgical procedures and no deaths were recorded. 

No significant differences seen in rabbits in all three 

groups regarding to the activities like appetite, 

urination, defecation, and alertness. The 

physiological parameters (temperature, respiratory 

rate, and heart rate) were within normal ranges.  

Created wound were observed over all period of 

the experiment. The hemorrhage, and exudate were 

not observed after 1day, redness (erythema) of 

surrounding skin (Figs.1 &2). The swelling gradually 

diminished, until completely disappeared on day 5. 

The size of created defects were observed all over 

the period of study and the amount of contraction 

(healing rate) was measured and analyzed 

statistically, so that it can be easily compared with 

each other. The results were showed in (Table 1) and 

(Figs. 3, 4, 5). There were no significant differences 

among groups at interval 4 days at (< 0.05). At the 7 

days interval there was significant decrease in size of 

defects treated with Hyperium (HD) comparing to 

control defect (CD) p value (0.0132), while there 

were no significant differences between HD and OD 

neither between CD and OD.  At the 14 days 

interval, the difference between HD and CD was 

highly significant (p value 0.0024), between HD and 

OD was significant (p value 0.0290), while between 

OD and CD was not significant (p value 0.3717). 

 

Histopathological examinations: 

Histopathological examinations, in the current 

study, depended on the following criteria: infiltration 

of inflammatory cells (polymorphonuclear and 

mononuclear cells), fibroblasts proliferation and 

collagen fiber deposition, angiogenesis and 

formation of new capillaries, and reepithelization. 

These criteria were compared among control defects 

(CD), Hypericum (HD) defects, and Omental (OD) 

defects, in three intervals (4, 7, and 14 days) see 

figures (6, 7, and 8).  

Profound infiltration of inflammatory cells 

mostly neutrophils at 4-day interval in all defects 

which was more extensive in OD than in CD and 

HD. At 7 interval, scanty in infiltration of 

inflammatory cells which was more observed in CD 

than in OD and HD. Finally at 14-day interval, 

infiltration of inflammatory was not observed 

(Absent) except in some samples in which little 

infiltration was noted. 

It was noted that the fibroblast proliferation and 

migration was scanty in CD and HD defects, and it 

was moderate in OD defects at interval 4 days. At the 

7 days interval fibroblast number profoundly 

increased in all defects but more obvious in HD. At 

the 14 days interval, fibroblast numbers were 

moderate in all groups with increased of amount of 

collagen fibers which was more obvious in OD and 

HD than in CD.  

Angiogenesis was not started yet, in all defects at 

4 day interval, but at 7 days interval there was mild 

angiogenesis in CD, moderate in HD, and more 

profound in OD. At 14 days interval, the number of 

blood vessels were mild in all defects, but they were 

more organized in granulation tissue. A 

microvascular network throughout the granulation 

tissue formed. 

Incomplete epithelialization in CD at 14-day 

interval, while in HD and OD epithelialization was 

covered most of the surface of defect. 

At interval 14 days, hyperkeratosis was noted in 

HD, less pronounced keratinization in OD comparing 

to HD, and less in CD. 

Discussion 

The main aim of the treatment of wounds is rapid 

wound closure to restore its function as a physical 

barrier to prevent infections and maintaining internal 

homeostasis (limiting fluid loss and thermal 

regulation). This study was designed to determine the 

effect of omental extract or hypericum extract on 

skin wounds comparing with wounds without any 

topical agents, and also to determine which extract 

will accelerate healing process more. 

Acute wounds in rabbits, such as those created by 

surgery or trauma heals in a relatively predictable 

timeframe about 20 days [1] and about 36 ± 2 in case 

of burns [22].  

The clinical observation of swelling, and 

erythema of skin surrounding the defect maybe it 

was due to hyperemia and congestion that occurs as a 

result of healing process after trauma [23]. 

The surface perimeter area (SPA) changes which 

were most obvious at interval 14 days. It was noticed 

that the HD has a higher rate of reduction of SPA. 

That reduction may be due to the promotion of 

fibroblast collagen production and myofibroblasts 

proliferation, which resulted into higher rate of 

wound repair by closing the damaged area [24]. 

Decreasing in SPA in OD is due to the fact that it is 

rich in growth factors that accelerate the healing and 

regeneration of injured tissues [14]. 

Histopathological assessment of biopsies that 

taken at different intervals of wound healing have 

been recognized as histopathological hallmark of 

wound healing. Results of the current study 
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demonstrated that there were differences between 

HD and OD comparing to the CD, and also between 

HD and OD when compared to each other’s. 

Profound inflammatory cells infiltration in all 

defects (OD, CD, and HD) at 4 day interval, is a 

normal biological event in the healing process [4]. 

The least infiltration of inflammatory cells at 7 day 

interval was observed in HD. These findings were 

due to the fact that Hypericum contain Hypericin, 

which inhibited the pro-inflammatory enzyme janus 

kinase 1 (JAK1), and Hyperforin which inhibit the 

activity of cyclooxygenases (COX) 1 and 2 and 

prostaglandin synthase PGE2, which explained the 

anti-inflammatory properties of Hypericum [11]. 

Little inflammatory infiltration that noted in some 

samples at 14 day interval was probably due to self-

mutilation. 

Collagen fibers are fundamental element of the 

extracellular matrix and plays an important role in 

the healing of cutaneous injuries. The scanty 

numbers of fibroblasts in defects at interval 4 days, 

and their profound number at the 7 days interval 

were probably due to starting of fibroblasts to 

proliferate and migrate into the wounded areas after 

3 days and reach the peak on the seventh day [4].  

fibroblast number profoundly increased in all 

defects but more obvious in HD. At the 14 days 

interval, fibroblast numbers were notably decreased 

in all groups with increased of amount of collagen 

fibers which was more obvious in OD and HD than 

in CD.   

Results of angiogenesis and formation of blood 

vessels in the current study which showed profound 

capillary buds in OD comparing to HD and CD. The 

mechanism of omentum-induced angiogenesis is due 

to several growth factors mainly vascular endothelial 

growth factor (VEGF) and Fibroblast growth factor 

(FGF) [25]. Formation of new capillaries and blood 

vessels plays a key role in wound healing process 

and preventing infection through increasing host 

defence mechanisms in wounded area.  

Conclusion 

Based on the above results, it can be concluded 

that wound healing process is faster in defects that 

treated topically with Omental and Hypericum 

extractions than in control defects that have not been 

treated topically by any agent. Furthermore, the 

healing process was faster in HD comparing to the 

OD. 
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Fig. 1. The appearance of wound after 1 day in omental defect 
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Fig. 2. Clinical observation of created defect on day 7 and 14 shows healing (contraction) rate 

 

TABLE 1. Statistical comparison of wound contraction or healing rate of defects in three intervals among CD, OD, 

and HD. It was considered significantly different at P- value < 0.05. 

Tukey's multiple comparisons test Summary Adjusted P Value 

4 days 

Control Vs. Omentum ns >0.9999 

Control Vs. Hypericum ns 0.8162 

Omentum Vs. Hypericum ns 0.8162 

7 Days 

Control Vs. Omentum ns 0.1875 

Control Vs. Hypericum * 0.0132 

Omentum Vs. Hypericum ns 0.3096 

14 Days 

Control Vs. Omentum ns 0.3717 

Control Vs. Hypericum ** 0.0024 

Omentum Vs. Hypericum * 0.0290 

 

 

 

 

 

   
Fig. 3. Surface perimeter area of 

the defects and differences among 

CD, OD, and HD at 4 days 

intervals  

Fig. 4. Surface perimeter area of the 

defects and differences among CD, 

OD, and HD at 7 days intervals 

Fig. 5. Surface perimeter area of the 

defects and differences among CD, OD, 

and HD at 14 days intervals 
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Fig. 6. Histopathological analysis of rabbit’s skin biopsies taken at day 7, and 14 days interval of CD, OD, and HD by 

H & E at magnification 4x. 

 

 

Fig. 7. (A) Histopathological analysis of collagen fiber characteristics of a biopsy taken from rabbit skin tissue (OD at 

day 7). Masson-trichrome staining of collagen (blue) at 20x magnification. (B) Histological analysis of a biopsy 

taken from rabbit skin tissue (HD at day 14) stained by H & E of, at 20magnification. shows the keratinocytes 

and keratosis. 

 

 

 
Fig. 8. Histopathological analysis of collagen fiber characteristics of biopsies of rabbit skin tissue. Masson-trichrome 

staining of collagen (blue) at 10x magnification 
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في شفاء الجروح الجلدية الاستئصالية  هيبركم بيرفورتم  بين مستخلصات الثرب و رنةمقا

 ذات السمك الكامل في الأرانب
 

 

رمحمد سليم  النجا
*

 

 .العراق - جامعة دهوك - كلية الطب البيطري - الطب والجراحةقسم 

  

 صلخالمست

 OMENTALو  HYPERICUMالتحقق من التأثيرات السريرية والنسيجية المرضية للتطبيق الموضعي لمستخلصات 

يومًا(. في كل حيوان، تم  14، و7، 4على شفاء جروح الجلد في الأرانب. تم تقسيم خمسة عشر أرنباً إلى ثلاث مجموعات )

، وعيب الثرب HYPERICUM (HD)(، عيب CDم )سم، عيب التحك 2إنشاء ثلاث عمليات استئصال دائرية حوالي 

(OD وقد لوحظت عيوب سريريا بالنسبة لمعدلات الانكماش. تم أخذ خزعات للفحوصات النسيجية المرضية، وتم تلطيخ .)

أيام عدم وجود فروق ذات  4وصبغة مايسون ثلاثية الألوان. وأظهرت المقارنة السريرية في فترة  H&Eالمقاطع بصبغة 

 Pعند قيمة  CDمقارنة مع  HDأيام أظهر انخفاض كبير في حجم  7دلالة إحصائية بين ثلاث مجموعات. وبفاصل 

يومًا، كان الفرق بين  14فترة  . فيODولا  CDبين لا  ODو HD(، في حين لم تك هناك فروق معنوية بين 0.0132)

HD وCD  قيمة( مهمًا للغايةP 0.0024 بين ،)HD وOD  قيمة( كان كبيرًاP 0.0290 بينما لم يكن الفرق بين ،)OD 

(. أظهرت الفحوصات النسيجية زيادة في عدد الخلايا الليفية والكولاجين ومعدل تكوين P 0.3717مهمًا )قيمة  CDو

مقارنةً بالقرص  ODو HDيومًا في  14أيام والمزيد من إعادة الظهارة على فترات  7ترات الأوعية الدموية على ف

على عملية  OMENTALو HYPERICUMالمضغوط. استنتج من النتائج أن هناك تأثيرات إيجابية لمستخلصي نبات 

 الشفاء من خلال الزيادة.
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