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ABSTRACT

The goal of this study is to evaluate the antistaphylococcal potential of ophthalmic ointment
obtained from the leaves of Ocimum gratissimum. Cutaneous and ocular tolerances of methanolic
extract of O. gratissimum leaves were evaluated according to the Organisation for Economic Co-
operation and Development (OECD) 404 and 405 Guidelines. Gentamicin ophthalmic ointment 0.3
% was used as antibiotic reference. In vivo antibacterial activity evaluation of the phytomedicine
was carried out in rabbits infected by S. aureus CIP 4.83. During 15 days, three groups of 6
animals were treated as follows: the excipient (vaseline + liquid paraffin), gentamicin ointment and
Ocimum gratissimum ophthalmic ointment (OGO). 0, 5% Good cutaneous and ocular tolerances of
methanolic extract were observed. The microbial contamination control carried out on the 5th and
240th days showed that the prepared formulation is consistent with the preparation of cleanliness
standards for topical application to the European Pharmacopoeia. The subconjunctival injection of
S. aureus suspension caused mucopurulent acute keratoconjunctivitis with edema, and sometimes
eyelid erythema. It is therefore on these ocular observations that therapeutic efficacy of the
phytomedicine was evaluated. The treated rabbits without anti-infective agent have developed
leucoma, eyelids swelling and conjunctiva hyperemia. Only one panophthalmitis case was
observed. From the 1st to 5th days, we observed significant and gradual regression on ocular
damages in animals treated with gentamicin. On the 15th day, the eye became normal; the rabbits
showed no lesion on cornea. The batch treated with OGO is experiencing a similar trend. The in

vivo therapeutic activity of the OGO was similar to that of gentamicin.

Keywords: Ocimum gratissimuml; gentamicin ointment; skin tolerance; conjunctivitis.

1. INTRODUCTION

In traditional ophthalmology, administration of
traditional medicines in ocular infections is not
always harmless. Many publications have
reported eye accidents due to their use. Some
authors consider ocular ftraditional care as
harmful practices [1-3] and are among the
leading causes of blindness in children. For
others, there is an over - estimation of
complications due to the lack of studies reporting
positive results of traditional treatment of eye
diseases [4-6]. According to Goetz [4], practically
all essential oil plants having antimicrobial
activity, particularly antibacterial activity, can be
used as external eye disinfectant, in a suitable
pharmaceutical formulation. The use of plant
species is a knowledge that must be inventoried
and validated by experiments for the well-being
of people who use it. This will eliminate the non-
medicinal plants and identify the most effective
active ingredients for therapeutic purposes.

Ocimum gratissimum Linn (Lamiaceae) is a plant
widely used in Ivorian traditional medicine and
also serve as a condiment. It is a weed that is
commonly found along roadsides but also in
pastures, grasslands, agricultural areas. In Cote
d'lvoire, O. gratissimum is found in all regions. It
is used in the treatment of many diseases such
as migraine, stomach cramps, diarrhea, tonsillitis,
dermatitis, sinusitis, colds, chicken pox,
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hypotension, respiratory and eye disorders [7-10].
The phytochemical study of alcoholic extracts of
the O. gratissimum leaves revealed the presence
of phenolic compounds and terpenoids [7-11].
Many authors have demonstrated the
antibacterial properties of O. gratissimum against
Gram-positive Cocci and Gram-negative Bacilli
which are: Bacilli which are: Staphylococcus
aureus, Staphylococcus albus, Streptococcus
faecalis, Staphylococcus pneumonia,
Escherichia coli, Pseudomonas aeruginosa,
Proteus mirabilis, Proteus vulgaris, Klebisiella
pneumonia, Enterobacter, Morganella morganii,
Salmonella typhi, Salmonella enteritidis, Shigella
dysenteriae, Shigella flexneri, Shigella sonnei

and Shigella boydii [12-17]. Staphylococci,
particularly ~ Staphylococcus  aureus  and
Staphylococcus epidermidis, are the main

bacteria involved in eye infections. Infections
caused by Gram negative, Pseudomonas
aeruginosa germs is the most cited [18-19]. In
vito and In vivo pharmacological essays
conducted from O. gratissimum concerned
mainly antidiarrheal, anti-inflammatory, analgesic
and healing properties [20-30]. In the field of the
toxicity, we shall note that the aqueous extract is
non-toxic and the essential oil used in moderate
doses can be tolerated [31-34]. The aim of this
study is to produce an ophthalmic phytomedicine
(OGO) from the leaves of Ocimum gratissimum
and evaluate In vivo, its antistaphylococcal
efficacy on rabbits in which conjunctivitis is
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induced by subconjunctival injection of a

Staphylococcus aureus suspension.
2. MATERIALS AND METHODS
2.1 Plant Material

Leaves of O. gratissimum were harvested in
November 2008 at Grand-Bassam, Cote d'lvoire.
The plant was identified by Professor Ake-Assi

Laurent of the National Floristic Center of Abidjan.

A voucher specimen (ANM-OG) was deposited
at the Pharmacognosy Laboratory of the Faculty
of Pharmaceutical and Biological Sciences, Felix
Houphouét Boigny University.

2.2 Drug and Excipients

Gentamicin ophthalmic ointment 0.3% (Chauvin)
was used as a reference drug in the
experimental study. The conventional excipients,
Vaseline (Cooper, lot 08040059/D) and liquid
Paraffin (Cooper, lot 08030177/A) were used as
well as other local vegetable fats. These
vegetable oils were obtained from almonds of
Ricinodendron heudolotii (Euphorbiaceae) and
Irvingia robur (Irvingiaceae) by hot extraction.
Coconut oil (Cocos nucifera, Arecaceae) and
shea butter (Vitellaria paradoxa, Sapotaceae)
were sampled from the market. The palm oil
(Elaeis guineensis, Arecaceae) was harvested
from refinery (Unilever, Céte d'lvoire). They have
been clarified with bleaching earth (Qianhe-QH-
070 #).

2.3 Microorganism

Staphylococcus aureus bacterial strain used was
obtained from Pasteur Institute (CIP 4.83).

The bacterial suspension was prepared from a
single colony on agar Chapman in 10 mL of
Buffered Glucose Broth (BGT) and incubated for
4 h at 37°C.

2.4 Animals

The 24 animals used were domestic albino
rabbits, male and female (1.62-2.53 kg), from
the animal facility of the Faculty of
Pharmaceutical and Biological Sciences of the
University of Cocody. The rabbits were
acclimated for two weeks before their infestation
with the Staphylococcus aureus bacterial strain.

2.5 Preparation of Plant Extract

Leaves of O. gratissimum were dried at room
temperature for one month and crushed. A 10 %
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(w/v) extraction by maceration of the powder in
methanol under stirring for 24 hours at laboratory
temperature was performed. The extract
obtained after solvent evaporation to dryness
was placed under vacuum for 24 hours in order
to eliminate methanol traces.

2.6 Preparation of Ophthalmic
Phytomedicament Ointment (OGO)

Pharmaceutical preformulations were carried out
from various fats in order to select adequate
excipients. The basic formula was the gentamicin
ophthalmic ointment with Vaseline and liquid
Paraffin as vehicles in 65:35 ratio. The
concentration of active ingredient in the prepared
ointment was 0.5 mg/mL according to the MIC of
the methanollic extract leaves of O. gratissimum
against Staphylococcus aureus obtained in
preliminary essays.

Formula for 100 g ointment formula:

Extract of Ocimum

Active ingredient:
gratissimum: 0.5 g
Excipients: Vaseline / Paraffin (65:35):
99.5¢g

The method of preparation was carried out as
follows: O. gratissimum extract was mixed with
liquid Paraffin in a turbine and centrifuged at
1200 Trs/min for 1 hour; Vaseline was then
incorporated to the supernatant of the turbine for
5 minutes at a speed of 600 Trs/min.

2.7 Rheological Characterization Test

The rheological characteristics of excipients and
ointments were determined using a texture
analyzer TA-XT2i type monitoring by a computer.
The test used was the BACK EXTRUSION RIG.
The compression disk linked to the probe had 35
mm diameter. The probe descended into sample
at a 2 mm/s speed, and the compression carried
out at a speed of 1 mm/s up to 75% of the
sample volume which was 20 mL. The
compressive force was 0.09 Newton. Curve
analysis (strengths/time) allowed to determine
the sample texture parameters (firmness,
consistency and viscosity).

2.8 Microbial Contamination Control Test

To assess the cleanliness of the ointments
produced we referred to the control of microbial
contamination of the European Pharmacopoeia
entitled: "control of microbial contamination of a
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preparation for local application" [Pharm.
Eur.6.3].The cleanliness conditions must comply
with the following values:

Enumeration of Total Aerobic Germs <102
/ g, in Trypticase Soy Agar (TSA).
Enumeration of Total Molds and Yeasts
<102 / g in medium composed of
Sabouraud and Chloramphenicol.
Pseudomonas aeruginosa absence in 1 g,
in Cetrimide.

Staphylococcus aureus absence in 1 g, in
Mannitol-salt.

The experiment is conducted as follow: in a
sterile Erlenmeyer flask, 2.5 g of ointment to be
tested was introduced into 225 mL of
neutralizing solution. After homogenization, a
contact time of 30 minutes was observed. From
this 1/10 dilution, two dilutions (10 ™', 10 ?) were
made and then seeded in specific media. An
incubation of 5 to 7 days at 25°C for yeasts and
molds while that of bacteria lasts 18 to 24 hours
at 35°C. [35].

2.9 Cutaneous and Ocular Tolerance
Tests
The leaves methanol extract of Ocimum

gratissimum was tested for cutaneous and ocular
tolerances according to OECD 404 and 405
Guidelines [36,37]. To perform the skin test,
healthy young adult rabbits were used.
Approximately 24 hours before testing, the dorsal
regions of the animal trunks were sheared flush.
A single dose of 0.5 g of the test substance was
applied to a portion of their skin (approximately 6
cm2) and covered with gauze, secured with a
non-irritating tape, the untreated areas served as
control (reference). After 4 hours exposure
period, the test substance was removed with
water or an appropriate solvent. The tested skin
was observed respectively at 1 h, 24 h, 48 h and
72 h after applying the test substance.

Concerning the ocular test, both eyes of each
experimental animal were examined 24 hours
before starting the test. Animals that showed
signs of eye irritation, ocular defects or corneal
damage were excluded. An ocular instillation of
0.1 mL, in a single dose of the test substance,
was performed into the conjunctival cul-de-sac of
one eye of each animal; the untreated eye was
used as a control. The eyes were examined
respectively at 1 h, 24 h, 48 h and 72 h after
applying the test substance. The test substance
for ocular tolerance was 30% (w/v) suspension of
the extract of O. gratissimum leaves and in liquid
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Paraffin. If the results of these tests indicated
that the substance was corrosive or severely
irritating the skin and eyes, the experiment was
stopped.

2.10 Induced Conjunctivitis

Two infestation types were performed with S.
aureus CIP 4.83. The first was done by ocular
instillation and the second by subconjunctival
injection of the bacterial suspension. Prior to
injection, an instillation in the eye was made
using anesthetic eye drops.

2.11 Statistical Analysis

Data were entered into Excel software and
analysed using Graph Pad Prism® 7.0 software.

Dunnett's test allowed comparison of mean
values * standard deviation (SD) by analysis of
variance (ANOVA) at risk a = 0.05.

212 In vivo
Evaluation

Antistaphylococcal

After induction of the conjunctivitis, an amount of
ointment, equivalent approximately
corresponding to 50 mg, was put into the inferior
conjunctival cul-de-sac of the treated eye. The
treatment was continued during 15 days, on the
basis of one application per day.

3. RESULTS
3.1 Cutaneous and Ocular Tolerances

Cutaneous contact during 4 h of the plant extract
did not cause erythema or edema. Similarly,
instillation of the suspension of the Ocimum
gratissimum extract leaves did not cause eye
damage (Fig. 1). Cutaneous and ocular
applications of the active ingredient were used to
record the non-irritant extract. Confirmatory tests
performed with additional animals gave similar
results. These results showed that there was a
good cutaneous and ocular tolerance of the
methanolic extract of O. gratissimum leaves.

3.2 O. gratissimum ophthalmic ointment
(OGO)

For the choice of the excipients, Irvingia robur
was not retained because of the strength of its
ointments not in accordance with the reference
ointment. The results obtained from shea butter
had higher values. The characterization data of
the ointments obtained from Vaseline were
shown in Table 1.
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Fig. 1. Skin and eye tolerances test
A: Skin exposed to the treatment after 4h
B: Skin non test (positive test)

C: Eye treated with plant extract suspension
D: Eye aspect after 24 hours

Table 1. Preformulations of 65 % vaseline containing

Oils used Macroscopic aspect

Texture analysis (in Newton)

Stability*  Texture Color Firmness Consistency Viscosity
Liquid Paraffin Stable Soft White 0.72 - 0,55 -1,20
Coconut oil Stable Soft White 1.04 -1,12 -2.33
Palm oil Stable Soft Light Yellow 0.70 -0,72 -1.45
Refinery palm oil Unstable Soft Light Yellow 0.98 -1, -1.87
R. heudolotii oil Stable Soft Lemon 0.60 - 0.56 -1.20
* Stability after 24 hours
Values of Vaseline/R. heudolotii oil and contamination is described in Table 3. Thus, on

Vaseline/Palm oil ointments were similar to those
of the basic formula Vaseline/Paraffin (underlined
values). However, due to inability to completely
get rid of the smell and color of the R. heudolotii
and palm oil ointments as recommended by the
European Pharmacopoeia [38,39], the Vaseline
and liquid Paraffin were therefore used as
excipients in the formulation of Ocimum
gratissimum ophthalmic phytomedicine (OGO)
(Fig. 2). The rheological characteristics of OGO
were compared with those of gentamicin
ointment. The results (Table 2) showed that
the phytomedicine had rheological values
close to those of ophthalmic gentamicin
ointment.

3.3 Microbial Contamination

The microbial contamination controls of the
phytomedicine (OGO) were carried out at D5
(day 5) and D240 (day 240). The number of
aerobic bacteria, molds and yeasts were less

D5 and D240 we note an absence of Total
Aerobic Germs as well as an absence of
Staphylococcus aureus and Pseudomonas
aeruginosa. Therefore, we can conclude that the
ophthalmic ointment based on leaves of Ocimum
gratissimum, complies with the standards of
preparation cleanliness for local application of
European Pharmacopoeia 6.3.

Fig. 2. Ocimum gratissimum ophthalmic
phytomedicament (OGO)

than 102/g. The result of the microbial
Table 2. Rheological characterizations of ointments
Products Macroscopic aspect Texture analysis

Stability Texture Color Firmness Consistency Viscosity
Gentamicin ointment ~ Stable Soft White 0.92 -0.75 -1.02
Phytomedicament Stable Soft Greenish 1.28 -1.05 -1.16

(0GO)
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Table 3. Control of microbial contamination on D5 and D240 of OGO

Enumeration of Total Aerobic TSA
Germs (ETAG) <10%g 107 0 <10 CFU */g
10" 0
10? 0
10? 0
Total Mold and Yeast Sabouraud + Chloramphenicol
Enumeration (TMYE) <102/ g 107 0 <10 CFU */g
10™ 0
10? 0
10? 0
Search for Staphylococcus Appearance of the bottle Clear

aureus Mannitol- Lack of Absence of Staphylococcus
salt colonies aureusin 1g.

Search for Pseudomonas Cetrimide Lack of Absence of Pseudomonas

aeruginosa colonies aeruginosa in 1 g.

* CFU = Colony Forming Unit

3.4 In vivo Antistaphylococcal Evaluation
3.4.1 Conjunctivitis experimental

Unlike the ocular instillation of S. aureus CIP
4.83 suspension, which gave no ocular reaction,
subconjunctival injection of this suspension gave
significant damage to the rabbit eyes. The
following ocular lesions generated after 24 hours
were observed: very abundant muco-purulent
secretions (Fig. 3B), conjunctival hyperhemy,

significant eyelid edema causing eye closing (Fig.

3C) and cornea edema. It is on these lesions that
the activity of the ointments will be evaluated.

3.4.2 Antistaphylococcal activity of ointments

The application of 50 mg of the ointment was
performed once per day in the affected eye of the
rabbit for 15 days. The results are summarized in
Fig. 4 and illustrated in Figs. 5, 6 and 7.

The table of lesion quotations is transcribed in
the appendix (Table A).

We observe:

*. Significant difference compared to
control (Excipients) at 5% risk: gentamicin
ointment 0.3% (p= 0.0197); Ocimum
gratissimum ointment 0.5% (p = 0.0197)
*** Hight significant difference compared
to control (Excipients) at 5% risk:
gentamicin ointment 0.3% (p =0.0001);
Ocimum gratissimum ointment 05% (p
0.0001)

Indeed, animal batch 1 was treated with excipient
underwent severe eye damages. At the cornea,
the rabbits developed significant corneal lesions
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with the leucoma (white spot on the cornea) and
neo vessels. A normal cornea had to be
transparent and composed of three parts: an
epithelium corresponding to the outer part
directly exposed to the outside environment, a
stroma forming the thickness of the cornea and
an endothelium which was the inner layer. A
leucoma (Fig. 5A) may be due to a destruction of
the corneal epithelium which was caused by
trauma of the cornea (wound or burn) or
infectious keratitis (herpes or cornea abscess)
(Fig. 5A). The appearance of neo vessels (Fig.
5B) in the corneal stroma, normally avascular,
was a response to attacks against this organ and
mainly after inflammations (blood vessels
converge to the injured area).

In addition to corneal lesions, there were the
persistence of secretions and conjunctival
hyperhemy, edema of the eyelids sometimes
accompanied by erythema. One of the rabbits
developed the most important lesions, namely a
panophthalmitis (Fig. 5C). It was a suppurative
inflammation of the entire eye (due to intraocular
penetration of bacteria). It caused severe eye
pain. Because of the severity of the infection, the
animal was killed.

Batch 2 received gentamicin ointment. There
was no damage to the cornea (Fig. 6). From D1
to D5, we noted significant regression of
conjunctival redness, the inflammation going
from intensity 3 to 1, only redness persisted at
the injection point. Moreover, we observed a
resorption of secretions and a decreased of
eyelid edema from 4 to 2 (Fig. 6B). At D15, the
eye became normal (Fig. 6C). Concerning the
bath 3 which was treated with the ophthalmic
phytomedicine OGO, we noted a favorable
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ocular manifestation (Fig. 7). At the cornea, from
D1 to D15, no corneal damage was observed.
The conjunctival hyperhemy, intensity level 3,
became 0 after 5 day treatments. Secretions
were disappeared at D5. Regression of the
eyelid swelling was significant at D7. At D15 (Fig.
7B), the eye had a normal appearance compared
to the control eye (Fig. 7C). At D15, we noted no

corneal damage.
conjunctival

Until D5,
hyperhemy and

secretions,
palpebral

tumefaction were gradually regressed. From D6,
conjunctival secretions were completely resorbed,
there was a slight irritation at the injection point
that disappeared completely at D15 just like
eyelid edema; thus, the treated eye became
normal again.

Fig. 3. Conjunctivitis experimental
A: Subconjunctival injection of 0.1 mL suspension of S. aureus
B: Important swelling of the eyelids
C: Abundant purulent secretions

4 Cornea
T
[
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o o
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R o
& & o
& &
&
&

Substances (mg/ml)

Eyesecretions

Lesions level
N

Substances (mg/ml)
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Fig. 4. Dunnett’s test. Values expressed as mean * SEM (standard error of the mean)
The coding for significant statistic difference was as follows:
*: p 2 0.05: significant difference
**:0.001 £ p < 0.01: very significant difference
***: p <0.001: highly significant difference
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Fig. 5. Batch 1
A: Development of a Leucoma
B: Persistence of eye redness, neovascularization of the cornea
C: Panophthalmitis

200910708
2009,/01,/ 1

Fig. 6. Batch 2
A: Application of gentamicin ointment
B: Regression significant ocular
C: Appearance of the eye at D15

Fig. 7. Batch 3
A: Application of OGO
B: Appearance of the eye at D15
C: eye witness

These data carried out in vivo to infected rabbits
by Staphylococcus aureus showed a therapeutic
efficacy of the ophthalmic phytomedicine OGO
similar to that of the gentamicin ointment, the
reference drug used.

4. DISCUSSION

The ocular tolerance evaluation represented an
essential step for this work. Generally, the
assessment of local tolerance of product was
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based primarily on information on its cutaneous
and ocular tolerances. These in vivo tests,
carried out on rabbits, showed good skin and eye
tolerances of the methanollic extract of the
leaves of O. gratissimum. These data
corroborated to those obtained by other authors
[40,41,24]. Indeed, healing and anti-inflammatory
properties of the plant were evaluated in rats and
rabbits in which skin lesions were induced. The
application of methanollic extract and essential
oil of O. gratissimum leaves on the lesions for 10
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days showed better healing compared to
reference  drugs used [27-30]. These
encouraging data led to the use of methanolic
extract of O. gratissimum leaves as active
ingredient in this study to produce the eye
ointment.

In  order to establish an ophthalmic
phytomedicine based on local products, galenical
preliminary essays were conducted in order to
search for excipients from local vegetable oils.
These oils were derived from almonds of
Ricinodendron heudolotii, Irvingia robur, Vitellaria
paradoxa, Cocos nucifera and Elaeis guineensis.
Characterization values of Vaseline/R. heudolotii
oil and Vaseline/palm oil ointments were close to
those of the basic formula Vaseline/Paraffin.
These encouraging data require further studies.
However, these formulas were not retained
because of their poor drug stability and retention.
The required quality was its inertia with respect
to the active ingredient, the packaging material
and the body. To date, we had no data on the
inertia of these oils.

Moreover, according to the requirements of the
European Pharmacopoeia, the excipients must
be free of aromatic compounds and associated
undesirable impurities to provide the highest
degree of purity (absence of color, smell and
taste) [37,42].

The Paraffin, a mixture of hydrocarbons with high
resistance to oxidation and rancidity compared to
vegetable oils (Oils of Elaeis guineensis and R.
heudolotii), was selected.

Experimental conjunctivitis conducted by ocular
instillation of Staphylococcus aureus suspension
in rabbits did not produce the expected damage.
These results corroborated to those of Behrens-
Baumann et al. [43]. However, infection by
subconjunctival injection of bacteria in creating
trauma caused acute mucopurulent
keratoconjunctivitis with edema and eyelids
erythema occasionally. The obtained ocular
staphylococcal blepharo-conjunctivitis and the
panophthalmitis appearance were reported [44-
49]. Siqueira et al. identified factors responsible
for the virulence of S. aureus [45]. According to
the authors, the leukotoxin with two components,
LukD and LukE, can be considered as a major
virulence factor of Staphylococcus aureus. A
study was conducted by the latter on a corneal
ulceration model with rabbit eyes that received
leukotoxin by intra corneal injection after 24 and
48 hours. An intense ocular inflammation, severe
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corneal ulcers and a panophthalmitis array were
observed. Thus, it was on these ocular
manifestations caused by the subconjunctival
injection of S. aureus that the evaluation of O.
gratissimum ophthalmic ointment (OGO) in
comparison with ophthalmic gentamicin ointment,
the reference antibiotic was carried out. An
antibiotic is defined by its spectrum activity which
corresponds to all bacteria for which it is
sensitive. A qualitative = comparison  of
antibacterial spectrum activity can be established
between gentamicin, from the pharmacological
properties of Chauvin laboratories, and O.
gratissimum, from antibacterial essays reported
in literature [8,12-15,50-52]. Indeed, the
antibacterial action of gentamicin, as well as that
of O. gratissimum, encompassed Gram-positive
and Gram-negative pathogen agents. It is
important to note that most of the bacteria that
caused infections of the anterior segment of the
eye responded to local treatment with gentamicin
[63-55]. It could be the same for O. gratissimum
in relation to the in vivo evaluation of the
antibacterial effect of the obtained ointment.

5. CONCLUSION

The results from this study demonstrated that O.
gratissimum plant used in eye infections
possessed an antibacterial potential. Ophthalmic
ointment was prepared from the plant and its in
vivo therapeutic efficacy was evaluated in rabbits.
This experimental approach was used to validate
the use in Ivorian traditional medicine of O.
gratissimum for eye infection treatment. However,
to have a close coloration to the conventional
eye ointments, the fractionation and the
isolation of active principles or the use of the
essential oil of the plant could be used for new
reformulations.
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APPENDIX

Table A. Quotation level of observed ocular lesions

Rabbits Observation period
D1 D1 D3 D4 D D6 D7 D8 D9 D D D D D D
5 10 N 12 13 14 15
Batch 1 : Treatment with excipients
Rabbit 1
Cornea 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3
Conjunctiva 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Eye secretions 3 3 3 3 3 3 3 2 2 2 2 1 1 1 1
Eyelids 4 4 4 4 4 4 4 4 4 4 4 3 3 3 3
Rabbit 2
Cornea 2 2 Panophthalmitis
Conjunctiva 3 3
Eye secretions 3 3
Eyelids 4 4
Rabbit 3
Cornea 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3
Conjunctiva 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Eye secretions 3 3 3 3 3 3 3 3 3 3 3 2 2 2 2
Eyelids 4 4 4 4 4 4 4 3 3 3 3 3 2 2 2
Rabbit 4
Cornea 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3
Conjunctiva 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Eye secretions 3 3 3 3 3 3 3 3 3 3 3 2 2 2 2
Eyelids 4 4 4 4 4 4 4 3 3 3 3 3 2 2 2
Rabbit 5
Cornea 0 0 0 0 0 O 0 0 0 0 0 0 0 0 O
Conjunctiva 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2
Eye secretions 3 3 3 3 3 3 2 2 2 2 2 2 1 1 1
Eyelids 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3
Rabbit 6
Cornea 0 0 0 0 0 O 0 0 0 0 0 0 0O 0 O
Conjunctiva 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2
Eye 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2
secretions
Eyelids 4 4 4 4 4 4 3 3 3 3 3 2 2 2 2
Batch 2. Treatment with gentamicin
Rabbit 7
Cornea 0 0 0 0 0 O 0 0 0 0 0 0 0 0 O
Conjunctiva 3 3 2 2 2 1 0 0 0 0 0 0 0 0 O
Eye secretions 3 3 2 2 1 1 0 0 0 0 0 0 0 0 O
Eyelids 4 4 3 3 2 2 1 0 0 0 0 0 0 0 0
Rabbit 8
Cornea 0 0 0 0 0 O 0 0 0 0 0 0 0O 0 O
Conjunctiva 3 3 2 2 1 0 0 0 0 0 0 0 0 0 O
Eye secretions 3 3 2 2 1 1 0 0 0 0 0 0 0O 0 0
Eyelids 4 3 3 2 2 2 1 1 0 0 0 0 0 0 0
Rabbit 9
Cornea 0 0 0 0 0 O 0 0 0 0 0 0 0O 0 O
Conjunctiva 3 3 2 2 1 1 0 0 0 0 0 0 0O 0 0
Eye secretions 3 3 2 2 1 0 0 0 0 0 0 0 0 0 O
Eyelids 4 4 3 3 2 2 1 1 0 0 0 0 0 0 O
Rabbit 10
Cornea 0 0 0 0 0 O 0 0 0 0 0 0 0O 0 O
Conjunctiva 3 3 2 2 1 1 0 0 0 0 0 0 0O 0 0
Eye secretions 3 3 2 2 1 0 0 0 0 0 0 0 0 0 O
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Rabbits Observation period
D1 D1 D3 D4 D D6 D7 D8 D9 D D D D D D
5 10 N 12 13 14 15

Eyelids 4 4 3 3 2 2 1 1 0 0 0 0 0 0 0
Rabbit 11

Cornea 0 0 0 0 0 O 0 0 0 0 0 0 0 0 O

Conjunctiva 3 3 2 2 1 0 0 0 0 0 0 0 0O 0 O

Eye secretions 3 3 2 2 1 0 0 0 0 0 0 0 0 O 0

Eyelids 4 4 3 3 2 2 1 1 0 0 0 0 0 0 0
Rabbit 12

Cornea 0 0 0 0 0 O 0 0 0 0 0 0 0 0 O

Conjunctiva 3 3 2 2 1 0 0 0 0 0 0 0 0O 0 O

Eye secretions 3 3 2 2 1 0 0 0 0 0 0 0 0O 0 0

Eyelids 4 4 3 3 2 2 1 1 0 0 0 0 0 0 0

Batch 3: treatment with OGO

Rabbit 13

Cornea 0 0 0 0 0 O 0 0 0 0 0 0 0O 0 O

Conjunctiva 3 3 2 2 1 0 0 0 0 0 0 0 0 0 O

Eye 3 3 2 2 1 1 0 0 0 0 0 0 0 0 O

secretions

Eyelids 4 4 3 3 2 2 1 1 0 0 0 0 0 0 0O
Rabbit 14

Cornea 0 0 0 0 0 O 0 0 0 0 0 0 0 0 O

Conjunctiva 3 3 2 2 1 0 0 0 0 0 0 0 0 0 O

Eye secretions 3 3 2 2 1 0 0 0 0 0 0 0 0 0 O

Eyelids 4 4 3 3 2 2 1 1 0 0 0 0 0 0 O
Rabbit 15

Cornea 0 0 0 0 0 O 0 0 0 0 0 0 0O 0 O

Conjunctiva 3 3 2 2 1 0 0 0 0 0 0 0 0O 0 0

Eye 3 3 2 2 2 1 0 0 0 0 0 0 0O 0 O

secretions

Eyelids 4 3 3 2 2 2 1 1 0 0 0 0 0 0 0
Rabbit 16

Cornea 0 0 0 0 0 O 0 0 0 0 0 0 0O 0 O

Conjunctiva 3 3 2 2 1 1 0 0 0 0 0 0 0O 0 O

Eye secretions 3 3 2 2 1 0 0 0 0 0 0 0 0O 0 O

Eyelids 4 4 3 3 2 2 1 1 0 0 0 0 0 0 0
Rabbit 17

Cornea 0 0 0 0 0 O 0 0 0 0 0 0 0 0 O

Conjunctiva 3 3 2 2 1 0 0 0 0 0 0 0 0o 0 0

Eye 3 3 2 2 1 0 0 0 0 0 0 0 0O 0 O

secretions

Eyelids 4 4 3 3 2 2 1 1 0 0 0 0 0 0 0
Rabbit 18

Cornea 0 0 0 0 0 O 0 0 0 0 0 0 0O 0 O

Conjunctiva 3 3 2 2 1 0 0 0 0 0 0 0 0O 0 0

Eye secretions 3 3 2 2 1 0 0 0 0 0 0 0 0O 0 O

Eyelids 4 4 3 3 2 2 1 1 0 0 0 0 0 0 0

0: No lesion; 1: mild lesions; 2: moderate lesions; 3: lesions intense; 4: very intense lesions
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