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Abstract  

The present study was showed excellent healing of Apricot seed extract of eye corneal ulcer of 

pigeons compare with control and gentamicine groups. Apricot seed extract which composite 

many biochemical components have bioactive to recover and heal ulceration of the cornea. 

Cornea is a connective tissue to have collagen and fibers and the defect of cornea therefore the 

recovery is slow. The Apricot seed extract group showed good healing of corneal ulcer that 

evident the extract have good bioactive component assist in healing compare two groups. 

Histopathological images reveal to excellent healing. In conclusion the Apricot seed extract is an 

excellent agent to treat eye, corneal ulcer in pigeons and other animals. Gentamicine  shows 

improvement in corneal ulcer through increasing the vascularization and infiltration of cells; also 

it causes an increase in congestion in blood vessels but increases thickness epithelium while the 

apricot group shows thick corneal epithelium related  with inflammatory cells. These findings 

indicate that apricot was good in treating for eye ulcer. 
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Introduction 

Apricot seeds are found at the middle  of the apricot fruit (Prunus armeniaca), which is 

considered a stone fruit. Whenever you eat an apricot, you will eventually reach the pit at the 

center of the fruit, and the seed (or kernel) is found within the shell of that pit. These seeds are 

some debate, as they contain some unique compounds, some of which have powerful effects on 

human health but may also pose a significant harm. Most notably, apricot seeds contain vitamin 

B17, more commonly known as amygdalin or laetrile  which studies have shown can have anti-

cancer and anti-inflammatory properties (Chen Y et al., 2016).The fruit is found to be rich source 

of carbohydrates (both mono and polysaccharides)(Doganay et al.,2013), polyphenols13-14, 

caretenoids (ß-carotene)( Ebtehal,2011), vitamins C and K, thiamine (Thia), niacin (Nia), iron, 

organic acids, phenols, and volatile compounds. benzaldehyde, esters, norisoprenoids, and 

terpenoids(Nout et al.,1995). The apricotis reported to contain a cyanogenic glycoside amygdalin 

(vitamin B17) due to which if eaten they are hydrolyzed by enzyme ß-glucuronidase in alkaline 

environment of small intestine into glucose, benzaldehyde, and hydrocyanic acid and with 

emulsification, it is absorbed quickly and circulates in the body and thus can be responsible for its 

toxic effects. This is more common in man due to man’s lower body mass and thus man’s high 

gastric acidity than that of children. Ripe fruit pulp contains total solids (12.4 – 16.7%), insoluble 

solids (2.1 – 3.1%), acids as malic acid (0.7-2.2%), total sugar as invert sugar (5.3-8.6%), glucose 

(3.2-4.8%), fructose (1.4-4.25%), sucrose (1.4-5.4%) and tannins (0.06- 0.10%) (Erdogan et 

al.2010). 

Corneal endothelial decompensation leads to blurred vision and  is comfort or even severe pain. 

Medical treatment can be used to relieve symptoms, the only definitive treatment for corneal 

https://www.organicfacts.net/vitamin-b17-amygdalin.html
https://www.organicfacts.net/vitamin-b17-amygdalin.html
https://www.organicfacts.net/vitamin-b17-amygdalin.html
https://www.ncbi.nlm.nih.gov/pubmed/23137229
https://www.ncbi.nlm.nih.gov/pubmed/23137229


Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 10270 - 10278 

Received 25 April 2021; Accepted 08 May 2021.  
 

10271 
 

http://annalsofrscb.ro 

endothelial dysfunction is corneal transplantation, which can be performed in the form of full-

thickness penetrating keratoplasty (PK)(Feizi, 2018).  The transparent cornea is the outer layer of 

the eye at the front. Harderian gland coats the cornea and prevents dryness. Crampton’s muscles 

can change the shape of the cornea, thus giving birds a greater range of accommodation than is 

possible for mammals. In addition, ciliary muscle altering the corneal fissure for corneal 

accommodation and moving the ciliary body anteriorly as a part of the lenticular accommodative 

mechanism (Shehan, 2012). This transparency is associated with the exceptional regularity of the 

protein content of the corneal stroma and the relative rarity of cells packed with organelles that 

would otherwise diffract light. The protein is of course collagen fibrils, each of them the same 

diameter, spaced equally apart by a similar distance. The regularity of the collagen fibrils that 

provide the cornea with its structural integrity render them ‘invisible’ to the light rays passing 

through them. ‘Invisible’ as long as their regularity is maintained (Kang, 2020). Cornea basically  

consists of five layers namely epithelium, Bowman’s layer, stroma, Descemet’s membrane and 

the endothelium. It is one of the few avascular tissues in the body. The normal healthy cornea 

does not have any blood vessels(Georgiadis , et al. 2008). The anterior ciliary artery derived from 

the ophthalmic artery forms an arcade at the limbus (Chipuk et al., 2010).  The cornea has a 

protective epithelium, a dense collagenous stroma lined by an endothelium giving a tough 

resilient structure. it is transparent (Domitrovic et al., 2014). Important physiology of cornea in 

the eye include protecting the structures inside the eye, contributing to the refractive power of the 

eye, and focusing light rays on the retina with minimum scatter and optical degradation (Nostro et 

al.,2000). Cornea along with conjunctiva and tear film acts as a major component of ocular 

defense system against the microbial infections. While corneal epithelium acts as a mechanical 

strong barrier, the cellular and chemical components of conjunctiva and precorneal tear film act as 

biologic protective systems (Leeet al., 2014). Corneal ulcers can range from small epithelial 

erosions that will heal in less than a week, to a descemetocoele that may rupture by the end of the 

day. Treatment of such varied lesions depends on a correct assessment of how deep the ulcer is 

and whether it is in the process of healing (Kim et al., 2016). The avian corneal epithelium, like 

that of humans, has a true Bowman’s layer. It has been theorized that the distinguishing  of this 

layer after a blunt abrasive trauma may have an impact on corneal epithelialization, which is not 

apparent in mammal species (Yau, et al. 1986). A sterile corneal ulcer may occur due to systemic 

dermatologic or connective tissue disease and chemical or thermal injuries(Feizi, 2018). 

 

Materials and Methods 

Twelve  adult pigeons were used in this study. The birds were clinically healthy and stay in the 

cages at animal house, College of Veterinary Medicine, University of Basrah. Food and water 

were given freely during the adaptation period. The experiment was carried out on one eye of 

each animal. 

Induce Ulcer  

A round 5-mm diameter circular filter paper diskproduced by standard paper bunch, this filter 

paper diskwas immersed in 1 N NaOH / 5 second; filter paper(Whatman No.3) was used because 

it is easily molded tothe cornea when wet. Theeyelid was secured in the open position manually . 

The immersed filter paper disk was placed on thecentral corneal surface, centered on the pupil and 

heldgently in position wit for 30 second.Corneal ulcer induced unilateral in each pigeon (figure 

1). 

Figure (1) Corneal ulcer induced 

unilateral in each pigeon 

Figure (2) the dye around and coats the 

"tear film" covering the surface of the 

cornea 
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Figure (3) appear green under the blue 

light 

Figure (4) ophthalmoscope to examine 

eye 

  
 

 

Figure (1): filter paper disc saturated with NaOH was induced on the corneal surface of the 

pigeon.. Corneal ulceration was obvious with lacrimation and eyelids adhesion.   

 

Fluorescent Technique 

A piece of blotting paper containing fluorescent dye will be touched to the surface of cornea. 

Blinking spreads the dye around and coats the "tear film" covering the surface of the cornea 

(figure 2). By ophthalmoscope a blue light is then directed at rabbit eye. The experimental ulcer 

on the surface of the cornea will be stained by the dye and appear green under the blue light 

(figure 3). This test used to determine the size, location, and shape of coronial ulcer depending on 

the manner of spreading of the dye between the damaged tissues of cornea. Figure 4 

ophthalmoscope to examine eye to see ulcer in cornea.  

Clinical evaluation 

External and detailed ophthalmic examinations of each eye were done once daily. Eyes were 

examined for the presence of perforation, vascularization, lacrimation, eyelids adhesion, pus, or 

infection. 

Histopathological examination 

On the day 10th, 15th, post induced corneal ulcer sacrificing the birds, the entire eye was excised 

from the head with curved surgical scissor. Eyes were immediately placed in 10% formalin. The 

samples were sent to a private laboratory, routine tissue processing, the tissues section were 

stained with Hematoxylin–Eosin (H&E) (Luna,1968).  
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The Results  

Clinical signs  

Apricot seeds extract group were gradually recover after 3
rd

 day while gentamicin group were 

recover after 7
th

 day as well as control group were  showed adhesion and granulation tissue. 

 

 
 

 

Fig. (5) Eye picture after three 

day of Apricot  seed extract 

group  

Fig. (6) Eye picture after 

three day of gentamicin 

group 

Fig. (7) Eye picture after 

three day of control group  

 

Histopathological pictures    

 

 
 

 Figure (8): Transverse section of the cornea revealed a deep desquamation of the epithelial layer 

which shows an absent of squamous and polygonal layer as well to somewhat of bowman’s layer 

accompanied by the severity of corneal ulceration (black arrows). H&E stain. 10X 
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 Figure (9): Transverse section of the cornea revealed a degree of corneal regeneration processes 

of the epithelial layer (black arrow), in addition, there are a complicated edematous fluid 

formation in the stromal layer of the cornea (blue arrow). H&E stain. 10X 

 

 

 
Figure (10): Transverse section of the cornea revealed a noticed regular degree of clean corneal 

regeneration processes of the epithelial layer (black arrow), in addition, there are a normal 

architecture of the stromal layer of the cornea (blue arrow). H&E stain. 10X 
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Figure (11): Transverse section of the cornea revealed a degree of corneal regeneration processes 

of the epithelial layer (black arrow), in addition, there are an inflammatory cells infiltration in the 

stromal layer of the cornea (blue arrow). H&E stain. 10X 

 

 

 

 

 
Figure (12): Transverse section of the cornea revealed a delayed corneal regeneration of the 

epithelial layer (black arrow), in addition, there are an inflammatory cells infiltration in the 

stromal layer of the cornea as well to noticed granulation tissue formation (blue arrow). H&E 

stain. 10X 

 

 

Discussion 

Corneal ulcers can be treated with recommended antibiotic eye drops. More severe corneal ulcers 
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may require stronger, specially together antibiotic drops. Corneal ulcers can cause holes and 

scarring, leading to serious vision loss (Hyun et al.,2019). The chemical composition of apricot 

seed plays a major role to treat ulcerative lesion of cornea (Karahanet al,2005 ). According to 

chemical composition and what each one play role to treat and accelerate healing of corneal 

ulceration. Polyphones and flavonids have antimicrobial and antibacterial characteristic aganst 

Pseudomonas, Staphylococcus aureus , and bacteria, Gentamicin is also an effective agent against 

Staphylococci and species of Streptococci other than S. pneumoniae. It inhibits bacterial protein 

synthesis via binding to RNA polymerase   (Ozcanet. al 2010). On the fifth day after inducing the 

corneal ulcers, the clinical symptoms  of the eyes in both groups that were almost identical due to 

the same of the lesions showed lacrimation, opacity, but no eyelid adhesion.  Caffeic acid 

phenethlester have antiviral and antifungal activity against eye microorganism, Antimicrobial 

activity is recognized as the most important property of Apricot seed, particularly activity against 

bacteria. Several studies have been performed to evaluate this property against a large group of 

Gram-positive and Gram-negative bacteria; both aerobic and anaerobic types   (Zhanget al.2011). 

Other chemical compositions such as Terpenes, essential oil, and Furfuran lignans also have 

antimicrobial activity. However, in the gentamycin treated group, clinical results showed notable 

improvement. Corneal ulcers can range from small epithelial erosions that will heal in less than a 

week to a descemetocoele that may distract by the end of the day. Treatment of such varied 

lesions depends on a correct assessment of how deep the ulcer is and whether it is in the process 

of healing (Farombi et al, 2006). The active compound found in apricot seeds has a stronger and a 

broad spectrum of antimicrobial activity (Femenia et al.,1995). The antibacterial activity may be 

indicative of found of some metabolic toxins or broad-spectrum antibiotic compounds, those 

antimicrobial compounds, phenolic compounds, terpenoids and alkaloids are important in 

antibiotic effects (Brewer et al., 1994). The antiviral activity of aqueous and ethanol extracts of 

Apricot seed and constituents, such as flavonoids caffeic acid, p-coumaric acid, benzoic acid, 

galangin, pinocembrin and chrysin, was tested against herpes simplex virus type 1 (HSV-1)  

(Huang et al., 2014 ). Each antibacterial, antifungal and antiviral the first line to treat the 

ulceration, and prepare to active other composition to heal the ulceration, the second step are the 

biological and pharmacological activity of the volatile compound of Apricot seed such as terpenes 

and terpenoid, they have pharmacological activity to treat ulceration of the cornea, these 

compound have hydro carbonic compound such as Alkan, monostearate, diesters and enzymes 

such as succinate dehydrocarbonase, glucose-6-phosphate, adenosine triphosphatase, and acid 

phosphatase, all these compound promote collagen and fibroblast activity to accelerate healing of 

ulceration and comforted the area to against microbes (Yigit et al.2009). Gentamycin antibiotic 

3% only role against antibacterial and doesn't role in the promotion of collagen and fibroblast 

activity (Lee et. al. 2014 ). Histopathological changes in gentamicin group were showed intact 

corneal epithelium while Apricot seed group showed inflammatory cells infiltration compare with 

control group was showed normal epithelium and stroma, other feature of the Apricot seed of 

Apricot seed mononuclear cells and white arrow ( recovered whole epithelium) , these different 

change due to pharmacological activity of Apricot seed, this results agree with most research such 

as (Georgiadis et.al. 2008). After the 20th day, the two groups did not show apparent differences, 

as the eyes looked close to normal, meaning that both treatments contribute to protecting and 

improving the healing of the corneal ulcer. Nevertheless, the gentamicin eye drops did better at 

improving healing clinical signs. On the day 10th, Histopathological sections of Apricot seed 

treated corneal tissues showed desquamation of corneal epithelium, edematous stroma with 

inflammatory cells, and congestion of blood capillaries. but, the antibiotic-treated group showed 

the intact epithelium and stroma of the cornea with the keratocytes. That is meaning Apricot seed 

showed a prolonged inflammatory stage or delayed corneal healing.   

In conclusion, we can use apricot seed extract solution in the treatment of eye cornea in avian and 

small animal practice. 
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