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ABSTRACT
Objective: To investigate the comparative safety of Retapamulin 1% ointment, Sodium fusidate 0.25%, Sofinox 2% cream, Zinc fusidate 2% cream
and Zinc fusidate 2% ointment on nasal mucosal surface in rabbits.
Methods: In the experiment a total of 30 adult New Zealand albino rabbits of either sex were used. The rabbits were divided into five groups of six
rabbits each. A thin layer of the drug was applied in the right nostril and left nostril was kept as control (no treatment) to their corresponding
treatment group. Nasal safety of these drugs was assessed with the help of a symptom scoring system and photographic observations.

Results: There was significant decrease of nasal rubbing (Rhinocnesmus) behaviors in experimental animals of Sofinox RD cream (p<0.001),
Sofinox 2% cream (p<0.001), Zinc fusidate cream (p<0.001) and Zinc fusidate ointment (p<0.001) treated groups when compared with Retapamulin
1% ointment treated group. More redness was observed in nasal mucosal surface of both nostrils (Right nostril- Retapamulin 1% ointment, Left
nostril- Control) of Retapamulin group animals in comparison with Sofinox RD cream, Sofinox 2% cream, Zinc fusidate 2% cream and Zinc fusidate
2% ointment group animals.

Conclusion: In the present study, the comparative safety of test drugs on nasal mucosal surface of rabbits were found as- Zinc fusidate ointment >
Zinc fusidate cream > Sofinox RD cream ~ Sofinox 2% cream > Retapamulin 1% ointment. Further, clinical evaluation has to be performed to
precisely define the safety of Zinc fusidate ointment, Zinc fusidate cream, Sofinox RD cream and Sofinox 2% cream on nasal mucosal surface of
human subjects.
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INTRODUCTION
The nasal mucosa is a major site of entry of infection and nasal
disease may precede skin disease by several years [1]. The
ecological niches of Staphylococcus aureus strains are the anterior
nares [2]. Elegant studies have shown that the nares are the most
consistent area from which this organism can be isolated [3].
Moreover, when the nares are treated topically to eliminate nasal
carriage, in most cases the organism also disappears from other
areas of the body [4, 5]. Fusidic acid acts as a bacterial protein
synthesis inhibitor by preventing the turnover of elongation factor G
(EF-G)
from
the ribosome.
The
global
problem
of
advancing antimicrobial resistance has led to a renewed interest in
its use recently. Fusidic acid is primarily active in vitro against
various strains of staphylococci including Methicillin susceptible and
resistant variety of S. aureus, heterogenous and non-heterogenous
vancomycin intermediate S. aureus, and most coagulase negative
staphylococci, clostridia species are susceptible. Neisseria, Moraxella
and Legionella pneumophilia are susceptible gram negative bacteria
to fusidic acid. Topical use of fusidic acid and retapamulin is well
established [6-10]. The steroid like structure of fusidic acid confers
good skin penetration and does not possess the unwanted side
effects of steroids. Zinc is necessary for the functioning of more than
300 different enzymes and plays a vital role in an enormous number
of biological processes. Zinc is a cofactor for the antioxidant enzyme
superoxide dismutase (SOD) and is in a number of enzymatic
reactions involved in carbohydrate and protein metabolism. Its
immune-enhancing activities include regulation of T lymphocytes,
CD4, natural killer cells, and interleukin II.
Retapamulin is a member of a newly developed antibacterial class of
antibiotics for treatment in humans referred to as pleuromutilins,

which selectively inhibit the elongation phase of bacterial protein
synthesis at a unique site on the prokaryotic ribosome. It has in vitro
activity against both S. aureus and S. pyogenes, including isolates
resistant to established agents such as β-lactams, macrolides,
quinolones, fusidic acid and mupirocin.

Hence the present study was planned to investigate the comparative
safety of Altargo 1% ointment (Retapamulin; GSK, UK), Sofinox RD
cream (Sodium fusidate 0.25%; Apex Laboratories Private Ltd.,
India), Sofinox 2% cream (Sodium fusidate 2%; Apex Laboratories
Private Ltd., India), Zinc fusidate 2% cream (Apex Laboratories
Private Ltd., India) and Zinc fusidate 2% ointment (Apex
Laboratories Private Ltd., India) on nasal mucosal surface in rabbits.

MATERIALS AND METHODS

Animals: 30 adult New Zealand albino rabbits of either sex were
housed individually in polypropylene cages, maintained under
standard conditions with temperature (22–240 C), 12-h light/12-h
dark cycle and relative air humidity 40–60%. Rabbits had
continuous access to norm caloric diet and to tap water. The animals
were acclimatized to the laboratory conditions for one week before
the start of the experiment. The experimental protocol was
approved by the Institutional Animal Ethics Committee
(IAEC/KMC/87/2013) and experiments were conducted according
to the ethical norms approved by Ministry of Social Justices and
Empowerment, Government of India and Committee for the Purpose
of Control and Supervision on Experiments on Animals (CPCSEA)
guidelines.

Drugs: Altargo 1% ointment (Retapamulin 1%; GSK, UK), Sofinox
RD cream, Sofinox 2% cream, Zinc fusidate (FXZ) cream and Zinc
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fusidate (FXZ) ointment were obtained from Apex Laboratories
Private Limited, Chennai (India).
Experimental procedure

In the experiment a total of 30 adult New Zealand albino rabbits of either
sex were used. The rabbits were divided into five groups of six rabbits
each. Before the experiment, the animals were placed in an observation
cage for about 10 min for acclimatization. A thin layer of drug
(25-30 mg) was applied in the right nostril and left nostril was kept as
control (no treatment) to their corresponding treatment group.

Int J Pharm Pharm Sci, Vol 7, Issue 2, 183-186

Treatment was done twice daily for 10 days as follows- Group I:
Retapamulin 1% ointment Group II: Sofinox RD cream Group III:
Sofinox 2% cream Group IV: Zinc fusidate (FXZ) cream Group V:
Zinc fusidate (FXZ) ointment
Investigational indices

Symptoms score within 30 min after the nasal application of
respective drugs, rabbits in all the five groups were observed for
symptoms like nasal rubbing, sneezing and nasal discharge and
scored. The following quantitative scoring method of totaling
itemized scores was adopted to analyze all indices.

Table 1: The symptom scoring system used for analyzing the safety of drug on nasal mucosal surface

Score
0
1
2
3

Rhinocnesmus
No symptoms
Gently nasal rubbing once or twice
Acutely rubbing nasal face
Medially rubbing nasal face

Symptoms
Sneezing
No symptoms
1-3 times
4-10 times
≥11 times

Watery nasal discharge
No symptoms
Flowing to anterior nares
Overstepping anterior nares
Covering whole cheeks

Photographic observation for all the rabbits, individual photographs of nasal mucosal surface (both nostrils) was taken daily before the 1st time
application of drug from day 2nd day till 10th day (Since, the treatment plan was suggested as twice daily for 10 days).
Data analysis
Using SPSS 20.0, normally distributed (uniform) data were
expressed as Mean ±SEM and analyzed by one way analysis of
variance (ANOVA) followed by post hoc Tukey test. Whereas nonuniform data were expressed as Median (Quartile1, Quartile 3) and
analyzed by non-parametric test- two independent samples followed
by Mann-Whitney U test. P value less than 0.05 was considered as
statistically significant.

RESULTS

Effect on rhinocnesmus (nasal rubbing), sneezing and watery
nasal discharge
On 10th day, symptom scores for nasal rubbing (Rhinocnesmus),
sneezing and watery nasal discharge were evaluated for 30 minutes
after application of test drugs to the respective treatment groups (Table
1). There was significant decrease of nasal rubbing (Rhinocnesmus)
behaviors in experimental animals of Sofinox RD cream, Sofinox 2%
cream, Zinc fusidate cream and Zinc fusidate ointment treated groups
when compared with Retapamulin 1% ointment treated group. The
order of significant increase in nasal rubbing behavior was found as
Retapamulin 1% ointment > Sofinox RD cream = Sofinox 2% cream >
Zinc fusidate cream > Zinc fusidate ointment. There was no significant
change in nasal rubbing behaviors among Sofinox RD cream and Sofinox
2% cream treated groups (Table 2). There were no significant changes in
symptom scores for sneezing and watery nasal discharge among all the
treatment groups.

Table 2: Symptom score for rhinocnesmus (Up to 30 minutes
after topical application on 10th day)
Groups (n=6)
I
II
III
IV
V

Dose
Retapamulin 1% Ointment
Sofinox RD Cream
Sofinox 2% Cream
Zinc Fusidate Cream
Zinc Fusidate Ointment

Mean ±SEM
21.66±0.42
9.00±0.25***a,d,e
9.83±0.47***a,d,e
4.66±0.49***a,b,c,e
1.33±0.21***a,b,c,d,e

***p<0.001(Significant)acompared to Retapamulin 1% ointment,
bcompared to Sofinox RD cream, ccompared to Sofinox 2% cream,
dcompared to Zinc Fusidate cream, ecompared to Zinc Fusidate
ointment.
Photographic evaluation

There was more redness observed in nasal mucosal surface of both
nostrils (Right nostril- Retapamulin 1% ointment, Left nostrilControl) of Retapamulin group animals in comparison with Sofinox
RD cream, Sofinox 2% cream, Zinc fusidate 2% cream and Zinc
fusidate 2% ointment group animals.

There was not much more difference for symptoms like redness of
nasal mucosal surface among all other groups except Retapamulin
group. Watery nasal discharge from both nostrils of 1-2 rabbits
(especially right nostril- drug treated) was found among Sofinox RD
cream and Sofinox 2% cream groups (fig. 1-5).

Fig. 1: Effect of retapamulin 1% ointment (Photographs of both nostrils of rabbits from day 2nd - day 10th)
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Fig. 2: Effect of Sofinox RD cream Photographs of both nostrils of rabbits from day 2nd-day 10th)

Fig. 3: Effect of Sofinox 2% cream (Photographs of both nostrils of rabbits from day 2nd - day 10th)

Fig. 4: Effect of Zinc fusidate cream (Photographs of both nostrils of rabbits from day 2nd - day 10th)

Fig. 5: Effect of Zinc fusidate ointment (Photographs of both nostrils of rabbits from day 2nd - day 10th)
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DISCUSSION
In the present study, the comparative safety of test drugs on nasal
mucosal surface of rabbits was found as- Zinc fusidate ointment >
Zinc fusidate cream > Sofinox RD cream ~ Sofinox 2% cream >
Retapamulin 1% ointment. Retapamulin has caused significant nasal
irritation which supports the warning of its prohibited use on nasal
mucosa, given by the manufacturer of Altrago 1% ointment
(Retapamulin 1% ointment, GlaxoSmithKline; UK) [11].
Ointments are oily and contain very little water. They are messy,
greasy, and difficult to wash off. Ointments are usually better than
creams at delivering active ingredients into the skin. A given
concentration of a drug is more potent in an ointment than in a
cream. Ointments are less irritating than creams. Several bacterial
microorganisms can infect the nasal mucosal surface, but the most
common agents are S. aureus and group A (S. pyogenes) streptococci
[12, 13]. The management of nasal infections lends itself to more
direct or topical therapy for a number of reasons, including the
ability to achieve high local drug concentrations at the site of
infection, the low incidence of systemic side effects due to low or no
absorption, the ability to combine several agents to empirically treat
a range of potential cutaneous pathogens, cost-effectiveness, patient
compliance and the potential to limit anti-microbial resistance
selection among other bacteria in the body compared with oral or
parenteral antimicrobials [14]. Many drugs have limited efficacy
because of sub-optimal pharmacokinetics and advances in drug
delivery are needed to improve the pharmacokinetics of such drug.
Recent advances in the field of biomaterials and their medical
applications indicate the significance and potential of various
microbial polysaccharides in the development of novel classes of
medical materials [15]. Advances in drug delivery can improve the
pharmacokinetics of promising drugs for many diseases [16].
Fusidic acid based formulations can be promising candidates for
various types of nasal infections associated with inflammation in
which conventional preparations have shown less efficacy.
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CONCLUSION

The present study revealed the safety order of test drugs on nasal
mucosal surface of rabbits as- Zinc fusidate ointment > Zinc fusidate
cream > Sofinox RD cream ~ Sofinox 2% cream > Retapamulin 1%
ointment. Further, clinical evaluation has to be performed to
precisely define the safety of Zinc fusidate ointment, Zinc fusidate
cream, Sofinox RD cream and Sofinox 2% cream on nasal mucosal
surface of human subjects. “This information would eventually
complement our findings, opening the way to sustain nasal infection
conditions in human population”.
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