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Effects of Onion Juice on the Normal Flora of Eyelids and Conjunctiva in an 
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Background: Traditional medicine/complementary alternative medicine may suggest new ideas to modern medicine in order to face 
new challenges however these concepts should be acknowledged based on experimental studies.
Objectives: We aimed to study the effects of onion (Allium cepa) juice on the normal flora of conjunctiva and eye lids, and to follow the 
histopathology changes of conjunctiva in an animal study.
Materials and Methods: Twenty-four rabbits were randomly classified into three equal groups. Groups 1, 2 and 3 received fresh red onion 
juice, as an eye drop, into the right eye twice daily for; one week, one month, and two months, respectively. Microbiological sampling 
by sterile swabs was performed before and after the intervention. Cultural characteristics, including the growth rate and the kind of 
organisms, are reported. At the end of the study, pathological samples were collected from the inferior fornix.
Results: After the intervention, the number of positive cultures in the samples, collected from both the conjunctiva and eyelid, had 
decreased. Group 3 demonstrated the lowest amount of growth after the administration of the onion juice and the bacterial isolation 
rates from each organism had decreased. All pathological samples revealed some degree of inflammation. There was no evidence of 
metaplasia or dysplasia. There was no significant difference between the growth rates of organisms in the experimental groups using 
statistical analysis.
Conclusions: According to our experiment, onion has an inhibitory effect on the growth of normal eye flora; although the duration 
of onion juice instillation did not show any significant effect on the group results. Hence, this finding is an initiating point for further 
investigations into the antimicrobial properties of this herb to treat common eye infections, including conjunctivitis and blepharitis.
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Implication for health policy/practice/research/medical education:
We studied the effects of onion juice on the normal flora of conjunctiva and eye lids and the subsequent histopathology changes of conjunctiva as the 
pilot study in order to find an alternative for treating eye infections. It seems that finding new compounds as alternative antibiotics against pathogens, 
which gradually develop resistance, is an essential issue. This may assist researchers in order to find novel evidence based antibacterial agents.
Copyright ©  2014, Ahvaz Jundishapur University of Medical Sciences; Published by Kowsar Corp. This is an open-access article distributed under the terms of the Cre-
ative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

1. Background
With regard to the progress of modern medical ap-

proaches, a new logic-based combination of modern 
medicine, with existing facilities in the fields of tradi-
tional medicine, has resulted in complementary medi-
cine. Thus, modern medicine will face new challenges 
using valuable and harmless alternative methods based 
on complementary medical findings.

In times past, traditional medicine/complementary al-
ternative medicine (TM/CAM) played a special role in the 
treatment of eye diseases. Moreover, ophthalmology was 
paid a great deal of attention in traditional literature, 
especially in Iranian traditional medicine. Among old 
civilizations, unproven treatments were used to treat 
different types of ophthalmological diseases, including; 
injecting cobra venom for macular degeneration, and 
biogenic stimulation with tissues such as placenta, in-
jected sub conjunctivally for incurable eye diseases (1). 

New CAM approaches in ophthalmology employ various 
methods, including; acupuncture, dietary supplements, 
herbal remedies and homeopathy.

In Iranian traditional medical literature, the medicinal 
values of onion (Allium cepa) are frequently mentioned. 
Avicenna (980 – 1037 AD), in the ‘Canon of Medicine,’ 
brought detailed discussions of ophthalmic disease, 
such as the diagnosis and treatment of cataracts (2), 
and noted the beneficial effects of onion on the eye. As 
described, ‘the extract of edible basl (onion) is useful for 
cataracts and clears vision, collyrium of powdered seeds 
with honey is useful in corneal opacity’(3).

About two centuries ago in,‘Makhzan-O-L Advieh,’a fa-
mous Iranian traditional pharmacopoeia, written by Mo-
hammad Hossein Aghili Khorasani Shirazi (d. 1772 AD), 
one of the most significant Persian physicians, onion was 
prescribed for the prevention and treatment of a number 
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of eye diseases, including; cataract, epiphora and blepha-
ritis (4).

Onion is one of the oldest cultivated plants, and it has 
been used for many centuries as a natural flavoring, 
herbal medicine, and among some civilizations it even 
hadreligious connotations (5). Onions contain; allins, fla-
vonoids, steroid saponins, polysaccahrides, fructosans, 
saccharose and other sugars (6). These compounds have 
strong antioxidant, antibacterial and anti-inflammatory 
properties (5-7). Thiosulfinates are the best studied vola-
tile compounds arising from alliums. In addition to its 
pungency and flavoring characteristics, it also exhibits 
antimicrobial effects (6). Flavonoids, are another com-
pound of onions, and their significant antioxidant prop-
erties inhibit free-radical mediated events in cells that 
lead to tissue inflammation (7-9). Steroid saponins are 
another important component, which have medicinal 
value and these have been studied in animal models (10).

Unfortunately, antibiotic resistance continues to in-
crease. Streptococcus pneumonia and Staphylococcus au-
reusare the most common ocular pathogens that quickly 
develop resistance to ophthalmic antibiotics (11). There-
fore, novel compounds as alternative agents are critically 
needed. One of the recent approaches is to focus on tradi-
tional herbal medicine in order to develop new medica-
tions. 

2. Objectives
To the best of our knowledge, there have been no previ-

ous studies on the antibacterial activity of onion, on ocu-
lar conditions. Thus, this study was carried out to explore 
the antibacterial effects of onion juice against the normal 
flora that inhabits the conjunctiva and eyelid surfaces, 
and to assess further histopathologic changes. 

3. Materials and Methods
A total of 30 white Dutch rabbits, aged between 6 and 

18 months, with a mean weight of 2200 ± 500 g, were se-
lected for the study. In the initial screening, the animals 
were examined carefully and any that had symptoms of 
eye problems, such as; redness, inflammation, chemosis, 
conjunctivitis, mucopurulent discharge, or any other 
ophthalmic or general clinical disease such as any evi-
dence of upper respiratory tract infection, were excluded 
from the study.

Experiments were conducted in accordance with the 
ARVO Statement for the Use of Animals in Ophthalmic 
and Vision Research and the Guiding Principles in the 
Care and Use of Animals. The rabbits were divided into 
three groups. All of the animals were kept in a room con-
taining only rabbits. Two rabbits were each housed in 
one cage and there was no direct connection between 
the cages. They were fed daily with commercial pet food, 
which was placed in front of the cages. The rooms were 
appropriately ventilated. Prior to any intervention, ani-

mals were anesthetized with ketamine 50 mg/kg to pro-
vide appropriate conditions.

Conjunctival and eyelid swabs were collected from the 
right eye of the rabbits at the beginning of the study, be-
fore the intervention. Sterile cotton swabs were moist-
ened with sterile normal saline which werethen wiped 
along the lower fornix of the right eye by everting the eye-
lid. During sampling, any contact of the swabs with eye-
lashes, eyelid skin or lacrimal punctum was avoided. A 
separate sterile swab was used for each eyelid specimen. 
Then the swabs were immediately streaked onto a blood 
agar plate. The plates were incubated at 37ºC for 24 hours. 
After 24 hours, the cultures were examined. If there was 
not enough growth of the colonies, they were reincubat-
ed for a further 24 hours. After 48 hours, the isolated colo-
nies were identified by cultural characteristics and gram 
staining. By performing this phase, before instillation 
of the onion juice, we were able to find out more about 
the most common organisms that frequently inhabit the 
conjunctiva and eyelid of healthy rabbits. These results 
were then used as control data to compare with the re-
sults obtained after onion juice administration.

A standard fluorescein strip was applied to the eye for 
cornea and conjunctival staining. The areas of positive 
staining showed epithelial changes. Any positive find-
ing was recorded on a data sheet. According to previous 
reports, red onion has the highest content of flavonoids 
among other kinds of onions (12). Therefore, fresh red 
onion was purchased from local markets. The onion 
juice was prepared fresh each time before instillation, by 
peeling and grinding the onion for about 10–15 minutes 
using a blender. Then the ground material was filtered 
by Nalgene sterile bottle filters, and the crude extract 
centrifuged (3000 rpm, at 4°C) until a relatively clear su-
pernatant liquid was obtained. The onion juice was then 
poured into a sterile eye dropper.

Twice daily, the juice was instilled into the right eye of 
the animals. Group 1 received onion juice eye drops for 
one week, Group 2 for one month, and Group 3 were ex-
posed to the juice for two months. At the end of the study, 
a microbiological assessment of each eye’s normal flora 
was conducted using the same method described in the 
preliminary phase and a pathological specimen was ob-
tained from the lower conjunctival fornix of the right eye 
in the form of a tissue strip (about 5-6 mm2). They were 
kept in formalin as a transport medium. 

After sample processing, very fine sectional specimens 
embedded in paraffin were cut and then stained with 
hematoxylin and eosin (H&E) to determine the presence 
or absence of; inflammation, metaplasia, dysplasia and 
fibrosis. The pathologist, who performed all of the his-
tological examinations, was blinded to the groups. Chi-
squared tests were used to analyze the data and compare 
the results between the three studied groups. A P value 
less than 0.05 was considered as significant.
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4. Results
Of the 30 rabbits initially examined, six were excluded 

because they had evidence of ophthalmic or respirato-
ry disease. A total of 24 rabbits were divided into three 
groups consisting of eight animals. Group 2 had a lower 
median age. Bacteria were isolated from 66% (16 out of 24) 
of conjunctival swabs. Staphylococcus, Bacillus and yeast 
species were the most commonly isolated organisms. 
Staphylococcus, Bacillus, Proteus, Pseudomonas, Escherichia 
coli, yeast and fungal species were found in the conjunc-
tiva samples.

Among the 24 eyelid samples, 22 swabs (91.6%) had posi-
tive cultures. Cultivated isolates included; Staphylococcus, 
Bacillus, Proteus, Pseudomonas, Enterobacter and fungal 
species. Staphylococcus, Proteus and Bacillus were the most 
frequent colonies found. Table 1 shows the frequencies of 
organisms from positive cultures of conjunctiva and eye-
lid swabs before the intervention.

Rates of colony growth were reported in three ranges; 
mild growth (1-10 colonies), moderate growth (11-50 colo-
nies), and heavy growth (> 50 colonies). After the inter-
vention, the frequencies of positive cultures decreased 
to 33.3% in the conjunctival swabs and to 79% in the eye-
lid samples. The frequency of microorganisms found in 
the conjunctival swabs was reduced in most of the cases. 

Positive cultures of Staphylococcus and Bacillus dimin-
ished from 29% to 8% and from 16% to 4% (out of the total 
24 conjunctiva samples), respectively. Of the four cases of 
fungal isolates in the conjunctival swab samples, all were 
eliminated after the intervention. In addition, no isolates 
of Pseudomonas, E. coli, Proteus, or yeast were observed af-
ter the intervention in the positive conjunctival cultures.

Among cultivated isolates after onion juice instillation, 
only two new isolates were found. Table 2 shows the fre-
quencies of organisms from positive cultures of conjunc-
tiva and eyelid swabs after the intervention.Most of the 
negative conjunctival cultures after onion juice adminis-
tration belonged to Group 3; although no statistical sig-
nificance was detected between the groups’ results (P = 
0.25). The rate of growth of the eyelid and conjunctival 
cultures after the intervention in the different groups 
are shown in Figure 1. Histological examinations of all 
conjunctiva slides revealed some degree of inflamma-
tion (Figure 2). Group 3 had the highest level of inflam-
mation compared to the other two groups (P = 0.045). No 
metaplasia or dysplasia was detected among the tissue 
samples. Scar formation and the ratio of goblet cells to 
epithelial cells showed no significant differences in any 
of the groups, and no clear relationship was found be-
tween them and the severity of tissue inflammation. 

Table 1.  Frequencies of Organisms With Positive Cultures Collected From Conjunctiva and Eyelid Surface Before the Intervention

Organism Frequency of Conjunctival Isolation a, No. (%) Frequency of Eyelid Isolation a, No. (%)

Staphylococcus spp. 7 (29) 19 (79)

Bacillus spp. 4 (16) 4 (16)

Pseudomonas spp. 2 (8) 1 (4)

Proteus 2 (8) 6 (25)

Escherichia coli 1 (4) 0 (0)

Enterobacter spp. 0 (0) 1 (4)

Yeast spp. 5 (20) 0 (0)

Fungal spp. 4 (16) 3 (12.5)
a From 24 swabs

Table 2.  Frequencies of Organisms with Positive Cultures of Conjunctiva and Eyelid Swabs After the Intervention

Organism Frequency of Conjunctival Isolation a, No. (%) Frequency of Eyelid Isolation a, No. (%)
Staphylococcus spp. 2 (8) 13 (54)
Bacillus spp. 1 (4) 3 (12.5)
Pseudomonas spp. - -
Proteus - 3 (12.5)
Escherichia coli - 1 (4)
Enterobacter spp. 2 (8) 1 (4)
Yeast spp. - -
Fungal spp. - -

- 5 (20)
a From 24 swabs
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Figure 1. Growth Rates of Eyelid and Conjunctival Cultures Afterthe Intervention in Different Groups (a) Conjunctiva, (b) Eyelid

Figure 2. Photographs of Pathological Specimens

Showing conjunctive inflammation, (H&E) staining ×100: A) mild inflammation; B) moderate inflammation with fibrosis; C) severe inflammation.

5. Discussion
Nowadays, with regard to the increasing prevalence of 

antibiotic-resistant bacterial infections, there is a greater 
need for alternative treatments. Thus, new approaches 
for finding novel compounds are needed. One of the re-
cent approaches focuses on traditional herbal medicine 
in order to develop new medications. Onion (Alium cepa) 
is one of the herbs that have medicinal value, which has 
often been discussed in traditional literature, and it has 
also been scientifically studied in recent decades. Studies 
in this area can be roughly divided into two categories; 
those which are done in vitro and investigate the antimi-
crobial properties of onion, and those that evaluate the 
effects of onion juice on ophthalmic conditions. This 
study was the first project conducted to investigate the 
antimicrobial effect of onion juice on the eyes of live 
models.

In comparison to previous studies, our study was con-
ducted to identify the normal conjunctive flora of healthy 
rabbits, which was found to be similar in most cases. 
More specifically, our findings are closer to the study car-
ried out by Okuda and Campbell (1974) on 54 New Zea-
land white rabbits (13). They have realized Bacillus species 
as the most common isolated organism whereas in the 
present study the most common isolated organism was 
Staphylococcus. It should be mentioned that our findings 
were compatible to a study by Cooper et al. in terms of 

type of microorganism (14). The sampling and isolation 
methods used were similar to the Cooper study, except 
that distilled water was used in their study. According to 
the results, the number of positive cultures declined in 
both the conjunctival and eyelid samples after the instil-
lation of onion juice. Pseudomonas, E. coli, Proteus, yeast, 
and other fungal species, were not detected in conjunc-
tival swabs after the intervention. The highest inhibited 
growth was observed in Staphylococcus colonies.

The above results are consistent with previous stud-
ies carried out to investigate the antimicrobial effects 
of onion. For example, Chen et al. suggested that onion 
could inhibit the growth of Pseudomonas aeruginosa, E. 
coli, Bacillus cereus, S. faecalis and P. vulgaris (15). Further-
more, Kim et al. in 2004 found onion oil exhibited high 
anti-yeast activity showing a minimal inhibitory concen-
tration (MIC) of 40 ppm in soy sauce (16). Despite the dif-
ferences between the descriptive statistics of the studied 
groups, chi-squared analysis demonstrated that no sig-
nificant difference existed in the growth of organisms (P 
= 0.25). This fact may have resulted from limitations in 
the number of animal models. Yet the duration of onion 
juice administration could not be concluded to be a deci-
sive factor on the group results.

The inhibitory effect of onion juice on the growth of 
conjunctiva normal flora was higher than the eyelids iso-
lates. This may have resulted from the route of adminis-
tration of the onion extract which was in the form of eye 
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drops. Applying the active onion contents in the form of 
ointment may cause greater retardation in the growth of 
eyelid colonies. Pathological samples revealed some de-
gree of inflammation. This finding was in contrast to pre-
vious studies which reported on the anti-inflammatory 
features of onions. Hence, further investigations may be 
required to clarify the histological changes induced by 
onion juice on the conjunctiva. There was no evidence of 
metaplasia or dysplasia. Corneal and conjunctival stain-
ing showed no epithelial damage after the intervention. 
Thus we can tentatively conclude that onion is a safe com-
pound.

Overall the results indicated that onion has an inhibi-
tory effect on the growth of normal flora on conjunctiva 
and eyelid surfaces. So, it appears that onion juice in the 
form of eye drops can serve as a new antimicrobial ther-
apy for ophthalmic diseases in future studies and our 
study may be a starting point for further investigations 
on this herb.

Acknowledgements
We are thankful to Shiraz Animal Laboratory for provid-

ing laboratory facilities.

Authors’ Contribution
Study concept and design: Nejabat and Ashraf. Analysis 

and interpretation of data: Noorani Azad, Salehi, Nejabat, 
and Ashraf. Drafting of the manuscript:  Noorani Azad, 
Salehi. Critical revision of the manuscript for important 
intellectual content: Nejabatand Ashraf, Salehi. Statistical 
analysis: Noorani Azad, and Salehi.

Financial Disclosure
The authors had no financial interests related to the ma-

terial in the manuscript.

Funding/Support
This study was supported by the Research Center for Tra-

ditional Medicine and History Of Medicine.

References
1.       Astbury N. Alternative eye care. Br J Ophthalmol. 2001;85(7):767–8.
2.       Nejabat M, Maleki B, Nimrouzi M, Mahbodi A, Salehi A. Avicenna 

and cataracts: a new analysis of contributions to diagnosis and 
treatment from the canon. Iran Red Crescent Med J. 2012;14(5):265–
70.

3.       Avicenna.. Al-Qanun Fil-Tibb.New Delhi: Jamia Hamdard; 1998.
4.       Aghili Khorasani Shirazi MH. Makhzan al-Advieh.Tehran: Iran Uni-

versity of Medical Sciences; 2010.
5.       Fenwick GR, Hanley AB. The genus Allium--Part 3. Crit Rev Food Sci 

Nutr. 1985;23(1):1–73.
6.       Gruenwald J, Brendler T, Jaenicke C. PDR for Herbal 

Medicines.Montvale: Medical Economics Company; 2000.
7.       Chun OK, Chung SJ, Song WO. Estimated dietary flavonoid intake 

and major food sources of U.S. adults. J Nutr. 2007;137(5):1244–52.
8.       Graf BA, Milbury PE, Blumberg JB. Flavonols, flavones, flava-

nones, and human health: epidemiological evidence. J Med Food. 
2005;8(3):281–90.

9.       Slimestad R, Fossen T, Vagen IM. Onions: a source of unique di-
etary flavonoids. J Agric Food Chem. 2007;55(25):10067–80.

10.       Lanzotti V. The analysis of onion and garlic. J Chromatogr A. 
2006;1112(1-2):3–22.

11.       Tarabishy AB, Jeng BH. Bacterial conjunctivitis: a review for inter-
nists. Cleve Clin J Med. 2008;75(7):507–12.

12.       Lachman J, Pronek D, Hejtmankova A, Dudjak J, Pivec V, Faitová 
K. Total polyphenol and main flavonoid antioxidants in different 
onion (Allium cepa L.) varieties. Hortic Sci. 2003;30(4):142–7.

13.       Okuda H, Campbell LH. Conjunctival bacterial flora of the 
clinically normal New Zealand white rabbit. Lab Anim Sci. 
1974;24(5):831–3.

14.       Cooper SC, McLellan GJ, Rycroft AN. Conjunctival flora observed 
in 70 healthy domestic rabbits (Oryctolagus cuniculus). Vet Rec. 
2001;149(8):232–5.

15.       Chen HC, Chang MD, Chang TJ. [Antibacterial properties of some 
spice plants before and after heat treatment]. Zhonghua Min Guo 
Wei Sheng Wu Ji Mian Yi Xue Za Zhi. 1985;18(3):190–5.

16.       Kim JW, Kim YS, Kyung KH. Inhibitory activity of essential oils 
of garlic and onion against bacteria and yeasts. J Food Prot. 
2004;67(3):499–504.


