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ABSTRACT

Fungal infections affect many people but most of these do not come to light
as they are mild in clinical presentation. Candidiasis is the frequent fungal
infection involving mucosa, skin, nails and internal organs caused by differ-
ent species of Candida and Candida albicans being the prototype. The clin-
ical manifestations vary with duration and severity. It occurs mostly as a
comorbid disease with a primary disease or disorder. Candida comes under
the phylum Fungi Imperfecti, order Moniliales and family Cryptococcaceae.
Genus Candida comprises of 20 important species recognised as pathogenic
in humans, of which 7 are renowned opportunistic pathogens. The following
are some of the known species: Candida albicans, Candida tropicalis, Candida
krusei, Candida glabrata, Candida guilliermondii, Candida parapsilosis, Can-
dida lusitaniae, Candida kefyr, Candida rugosa, Candida dubliniensis and Can-
dida viswanathii. Among all the fungi, 600 species are identiϑied to be caus-
ing infections in human. Candida albicans being one of the normal human
commensals may cause infections from mild to severe forms, which is inϑlu-
enced by molecules that helps in adhesion and invasion, hydrolases, yeast to
hyphal transition, bioϑilms etc. In general, equal importance has not been give
to fungal infections as is being given for bacterial infections. Nowadays newly
emerging species are on the tract as to cause infections and their identiϑica-
tion proϑile being indeterminate, which could be conϑirmed only by molecu-
lar methods. Overall C.tropicalis was the frequent species causing infections
clinically and resistance was demonstrated against azoles and caspofungin by
C.albicans and C.krusei. This may be due to extensive use of echinocandins as
empirical therapywithout susceptibility testing which can increase the devel-
opment of resistance and may deduct treatment options. Hence, routine anti-
fungal susceptibility testing has to be done. Out of all these things accurate
epidemiological analysis and data can be provided regarding the burden of
fungal infections around the globe.

∗Corresponding Author

Name: Shaik Faizan Ali
Phone: 8143711186
Email: faizanali.unique@gmail.com

eISSN: 2277-2782

DOI: https://doi.org/10.26452/ijntps.v10i2.1270

Production and Hosted by

ScienzTech.org
© 2020 | All rights reserved.

INTRODUCTION

In this section presents introduction of this research
work. Fungal infections affect many people each
year, but most of these do not come to light as they
are mild in clinical presentation. Though most of
themaremild,millions of people are acquiring infec-
tions that are severe and may even lead to death
similar to tuberculosis. [1, 2] The invasiveness of
fungus have been increasing because of the host’s
compromised immune status due to underlying dis-
ease or newer therapeutic changes. Sincemost tests
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are not highly speciϑic or sensitive and diseases are
subclinical, it delays or makes difϑicult to diagnose
and treat in time which may not bring down the
morbidity and mortality rate. [3, 4] C.albicans usu-
ally colonises the oral cavity of three-fourth of nor-
mal humans, whereas other Candida non-albicans
are less common. It causes infections when the
immune system is compromised, until then it main-
tains a symbiotic relationship. [5, 6] The infection
of oral cavity manifests as oral candidiasis which
can further affect oropharynx and esophagus. The
predisposing causes can be HIV infection, diabetes
mellitus, old age etc. Candida sometimes causes
dreadful mucocutaneous and cutaneous diseases. It
also resides in the gastrointestinal and reproduc-
tive tract. [7, 8] The pathological course of the infec-
tion is based on host’s susceptibility and type of pre-
sentation. Genitourinary infection is the common
one which is of two forms, vulvovaginal candidia-
sis and candiduria. The fungal infections are signiϑi-
cantlynoteddue to increase in various immunecom-
promising diseases like acquired immunedeϑiciency
syndrome(AIDS) and newer therapeutic interven-
tions like cancer therapy, transplantation etc. There
are a variety of unique interactions between the par-
asites and the host’s mucosal surfaces which exists
as mutualistic relation by commensal and as para-
sitic relation by pathogens. [9, 10] This plays amajor
role in inϑluencing progression and prognosis of the
disease.

In this paper presents section 2 of this paper
explains the detail on the related works. In section
3 presents the materials and methods adopted and
section4presents the details of the experiments and
discussions. Finally section 5 concludes the paper
by sharing our inferences and future plans.

RELATEDWORKS

In this section presents focuses the related works
of this research work. Out of two hundred species
only twenty are identiϑied to be in association
with diseases in humans, of which some are major
pathogens in common. Those species are

- Candida albicans,

- Candida glabrata,

- Candida dubliniensis,

- Candida guilliermondii with its teleomorphic
state- Pichia guilliermondii,

- Candida krusei with its teleomorphic state:
Issatchenkia orientalis,

- Candida lusitaniae with its teleomorphic state-
Clavispora lusitaniae,

- Candida kefyr with its teleomorphic state:
Kluyveromyces marxianus,

- Candida tropicalis and

- Candida parapsilosis.

This infection was observed to be most frequent
manifestation among the cutaneous candidiasis [11,
12] . Intertrigo is characterised by dermatitis with
superϑicial inϑlammation that occurs in skin surfaces
which are close in opposition resulting in friction,
moisture and poor ventilation as predisposing fac-
tors. The inϑlammation in skin is made worse or
aggravated by feces, urine, sweat and other body ϑlu-
ids/secretions. On examination physically the skin
folds shows erythema scaling peripherally. Due to
exceeding friction with inϑlammation it can lead to
skin damage and can give way for secondary infec-
tions even by bacteria. Intertrigo shows unique pat-
tern of satellite lesions with which the infection is
diagnosed. Intertrigo can occur in acute cutaneous
infections displaying intense erythema, creamy exu-
date, edema and satellite-like pustules in the skin
folds [13, 14]. Interdigital candidiasis: This infec-
tion can be chronic with infected stratum corneum
as thick white layer upon epidermis in the interdig-
ital spaces [15]. In interdigital candidiasis the skin
folds of the ϑingers are affected withmaceration and
itching. This form has an association especially with
fruit cannery workers, dishwashers and bartenders
who are exposed to moisture excessively. This also
occurs inwarmseasonswith same erosive rash [16].

Perianal(diaper) rash: This is otherwise known as
diaper or napkin dermatitis which present as con-
tact dermatitis with acute inϑlammatory irritation
on the diaper region. It is a frequent dermatological
disease occurring in children and infants. The cau-
sation was believed to be ammonia in the past but
other factors like wetting, friction, improper skin
care, antimicrobial agents, microorganisms and lack
of nutrition was came to know later. The common
parts involved in this dermatitis are thighs, lower
part of abdomen and the diaper region. It typi-
cally involves skin folds and in the initial phase of
the disease only dryness occurs where it later turns
into erythema with edema and maceration in the
affected region. This dermatitis can be complicated
with secondary bacterial and fungal infections [17].

Candidids: This disease form is less common and
the lesions that appear is based on the immune
response of the host against the infection (candi-
dids). It was taken up as an allergic response similar
to dermatophytids (dermatophytic infection) which
is less commonly noted. This candidids reaction dis-
appearswith general treatment for candidiasis [18].
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Chronicmucocutaneous candidiasis(CMC): This dis-
ease form is an infrequent superϑicial infection that
affects nails, skin andmucosal membranes of vagina
and oropharynx. CMC is frequently in association
with defective functioning of cell-mediated immu-
nity and if not treated the progression will not have
slackening. Intravenous administration of ampho-
tericin B may clear infection or it can return back
to the previous state but relapse comes only when
therapy is discontinued [19].

This clinical entity of infection is representedbyper-
sistent lesions, recurrence with high rate, acquiring
infection from childhood and remaining throughout
for the whole life [20].

Selective susceptibility for CMC is seen in rare
patients suffering from infections with persistence
and recurrence along with severe debilitating prop-
erty. From this knowledge it was termed as chronic
mucocutaneous candidiasis [21].

Lesions can also appear on other skin

surfaces and not restricted to skin folds as seen
in other disease forms of cutaneous candidiasis.
They appear as hyperkeratotic lesions throught
the body which is pronounced as ‘Candida gran-
uloma’(6). CMC is always preceded with T cell-
mediated immunodeϑiciencies [22].

A surprising event in CMC which dragged everyone
to conclude about the immune status in candidia-
sis was the fact of process which says the develop-
ment of systemic and deep-seated infectionswill not
occur in individuals with extensive cutaneous infec-
tions ofmucosa and nail. In addition to this, patients
with AIDS are also included in the same group who
won’t present systemic infections. This may be due
to the severity and repeated occurrence of muco-
cutaneous infections. This observance brought an
assumption of variation in immune mechanisms
between mucocutaneous and deep-seated forms of
candidiasis [23–25].

MATERIALS ANDMETHODS

In this section presents the materials and methods
of this research work. The study was conducted in
Guntur during the period of 1 year from June 2018
to June 2019. This was a prospective study. Around
200 samples, which were clinically suspected to be
candidiasis were included in the study. The Insti-
tutional Ethical Committee approval was obtained
prior to commencement of the study. The samples
includedwere blood, urine and exudates likewound
swab, pus, high vaginal swab (inclusion criteria) and
samples excludedwere sputum, nail clippings, stool,
CSF, pleuralϑluid, peritonealϑluid (exclusion criteria)

(Table 1 ).

Table 1: : Colour production in Chrom agar
S.no Organism Colour
1. Candida albicans Light-green
2. Candida dubliniensis Dark-green
3. Candida glabrata Pink to purple
4. Candida krusei Pink
5. Candida parapsilosis Cream to pale

pink
6. Candida tropicalis Blue with pink

halo

The samples were collected after obtaining
informed consent from the patients. Before
isolation all the samples were subjected to Gram
stain to look for fungal elements. After isolation
in Sabouraud’s dextrose agar, all the isolates were
subjected to standard conventional methods for
species identiϑication (Table 2 ).

Table 2: Colour production in Tritetrazolium
reduction medium
S.no Organism Colour
1. Candida albicans Cream to Pale

pink
2. Candida tropicalis Dark-maroon

red
3. Candida parapsilosis Rose pink
4. Candida krusei White to pale-

pink and dry
5. Candida glabrata Pale pink
6. Candida guilliermondii Pink and pasty
7. Candida Salmon pink

pseudotropicalis(C.kefyr)

200 samples of patients suspected to be suffering
from candidiasis were collected and inoculated onto
appropriate media. After isolation of Candida, the
isolates were sub cultured on chromogenic media,
and sugar fermentation and sugar assimilation tests
for speciation were performed. Then the antifungal
susceptibility of each species was identiϑied by disk
diffusion method and VITEK-2 system.

RESULTS AND DISCUSSIONS

In this section focuses the results and discus-
sions of this research work. The 200 samples
65 Candida species were isolated. The predomi-
nant isolates were Candida nonalbicans (73.84%)
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and Candida tropicalis (41.53%) was the preva-
lent species. The next predominant was Candida
albicans (26.15%) followed by C.glabrata (13.84%),
C.parapsilosis (10.76%), C.dubliniensis (4.61%) and
C.krusei (3.07%). An isolate of C.albicans was resis-
tant to ϑluconazole and voriconazole in disk diffu-
sion while it was intermediate resistant to the same
drugs in VITEK-2. Another isolate of C.krusei was
having intermediate susceptibility to caspofungin
(Table 3 ).

Table 3: Susceptibility of Candida spp . in disk
diffusion method
Species Fluconazole Voriconazole

S I R S I R
C.tropicalis 27 0 0 27 0 0
C.albicans 16 0 1 16 0 1
C.glabrata 9 0 0 9 0 0
C.parapsilosis 7 0 0 7 0 0
C.dubliniensis 3 0 0 3 0 0
C.krusei 0 0 2 2 0 0

Candida species, being a commensal have now
become one of the common opportunistic
pathogens and is responsible for various inva-
sive infections. The pattern of Candida albicans
being the common species have been altered com-
petitively and replaced by Candida nonalbicans in
recent years.

The predominant species in our study was Candida
tropicalis, whereas the same species was observed
by Patel et al, who reported a prevalence of 40.9% in
an Ahmedabad tertiary care hospital which is simi-
lar to our result of 41.53%prevalence of C.tropicalis.
other studies by Kashid et al, also exhibited a preva-
lence of 46.25% and by Sowmya et al ( a study per-
formed in Mysore) reported a prevalence of 50%.

Furlaneto et al in a 3 year study that analyzed the
distribution of Candida species in a tertiary care
in Brazil showed C.tropicalis was the predominant
species even though C.albicanswas also isolated fre-
quently and the prevalence was 33.2%whichwas to
some extent different from the ϑindings of this study.

The common species in blood samples was Candida
tropicalis (80%) which is similar to a observation in
a study conducted by Vijayakumar et al, which was
a molecular study with 74.35% prevalence in blood
but the percentage of prevalence was having a slight
variation from our study results.

Common species in urine was also C.tropicalis
(35.71%), shown similarly by Yesudhason et al. a
study that was conducted in southern India , where

most of them are from urine but had a predom-
inance of 63.93% which was having variation to
some extent with our study prevalence . It was also
said to cause hospital-acquired infections frequently
and as a rising fungal species and so the result of our
study can also be taken into account as evidence.

All the ϑive positive blood samples for Candida were
received from intensive care unit and the species
isolated were 4 isolates of C.tropicalis and 1 isolate
of C.glabrata species. Among these patients, one
was undergoing dialysis for chronic renal failure.
ICU patients are affected by many factors such as
prolonged antibiotic use and indwelling catheters.
The common risk factor is catheter, which is fre-
quently used in ICU patients particularly central
venous catheter. This route may provide trans-
mission and cause blood stream infections. This
has been described by Bo Hu et. al. ICU patients
with candidemiawas predominantly due to Candida
nonalbicans particularly C.tropicalis. This was also
reported in a study by Montagna et al, that Can-
dida nonalbicans as common cause of candidemia
with ICU patients but the prevalent species was
C.parapsilosis.

The predisposing factor that was common among
the candidiasis patients was prolonged usage of
antibiotics with broad spectrum as shown similar
by Sowmya et al. The second important factor was
diabetes mellitus which can provide a polymicro-
bial proϑile and that can occur due to elevated sugar
level. The next common factors were extreme age
and catheterization. Other factor in females was
pregnancy which can lead to asymptomatic can-
diduria. The female to male ratio was high (i.e)
the candidial infection was common among females
than males.

Pertaining to age group distribution the incidence
was high in 41-50 age group and that was 34.42%.
Most of the individuals in this age groupwere under
long term antibiotic therapy which would probably
lead to the occurrence of candidiasis. It was quite
low in case of paediatric age group as when com-
pared to adults.

In disk diffusion method only one isolate of Can-
dida albicans showed resistance to ϑluconazole and
voriconazole while it was intermediate resistant
for both azoles in VITEK-2 analysis for the same
isolate. Here disk diffusion method can be taken
only as a preliminary testing, where further mini-
mal inhibitory concentration should be determined
by micro-broth dilution method for conϑirmation.
The anti-fungal resistance of fungi is well deter-
mined with azole group of drugs which is related
to different mechanisms such as alteration in tar-
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get enzyme and in its level, reduced concentration of
drug resulting from over-expression of efϑlux pump
or the mechanisms all together .

One of the Candida krusei species isolated from
urine was having intermediate resistance to caspo-
fungin and this resistance acquired by the isolate
against echinocandins can be due to mutation or
substitution that modiϑied glucan synthase, which
has been proposed by Kahn et al .

Regarding the conventional methods, when chrom
agar is compared to tritetrazolium medium(TTZ),
the former is speciϑic even though it has somepitfalls
with similar colour production. But in the case TTZ,
confusion arises as most species produced similar
colour and some may not be speciϑic. Chrom agar
was also useful to identify and isolate from samples
with mixed Candida species.

CONCLUSION

Finally this work concludes that Out of all these
things accurate epidemiological analysis and data
can be provided regarding the burden of fungal
infections around the globe. As tip of the iceberg,
most of the fungal infections are not being reported
as it is unnoticedwithout prominent clinical presen-
tation and due to lack of complete documentation.
C.tropicalis was the species frequently isolated in
clinical specimens. C.albicans and C.krusei showed
resistance against azoles and caspofungin. Hence
many studies have to be conducted and routine anti-
fungal susceptibility testing should be performed.

ACKNOWLEDGEMENT

The authors are thankful to all who have extended
their constant support for the completion of the
work.

Funding Support

The authors declare that they have no funding sup-
port for this study.

Conৎlict of Interest

The authors declare that they have no conϑlict of
interest for this study.

REFERENCES

[1] Kisand K, Wolff ASB, Podkrajšek KT, Tserel
L, Link M, Kisand KV, et al. Chronic muco-
cutaneous candidiasis in APECED or thy-
moma patients correlates with autoimmunity
to Th17-associated cytokines. The Journal

of Experimental Medicine. 2010;207(2):299–
308. Available from: 10.1084/jem.20091669.

[2] Cannon RD, Holmes AR, Mason AB, Monk
BC. Oral Candida: Clearance, Colonization,
or Candidiasis? Journal of Dental Research.
1995;74(5):1152–1161. Available from: 10.
1177/00220345950740050301.

[3] Musial CE, Cockerill FR, Roberts GD. Fungal
infections of the immunocompromised host:
clinical and laboratory aspects. Clin Microbiol
Rev. 1988;1(4):349–64.

[4] Kan CD, Luo CY, Lin PY, Yang YJ. Native-
valve endocarditis due to Candida parap-
silosis. Interact Cardiovasc Thorac Surg.
2002;1(2):66–74.

[5] Klotz SA. Fungal Adherence to the Vascular
Compartment: A Critical Step in the Patho-
genesis of Disseminated Candidiasis. Clini-
cal Infectious Diseases. 1992;14(1):340–347.
Available from: 10.1093/clinids/14.1.340.

[6] Brieland J, Essig D, Jackson C, Frank D, Loeben-
berg D, Menzel F, et al. Comparison of Patho-
genesis and Host Immune Responses to Can-
dida glabrata and Candida albicans in System-
ically Infected Immunocompetent Mice. Infec-
tion and Immunity. 2001;69(8):5046–5055.
Available from: 10.1128/iai.69.8.5046-5055.
2001.

[7] Wagner DK, Sohnle PG. Cutaneous defenses
against dermatophytes and yeasts. Clin Micro-
biol Rev. 1995;8(3):317–352.

[8] Tüzün Y, Wolf R, Bağlam S, Engin B. Dia-
per (napkin) dermatitis: A fold (intertrigi-
nous) dermatosis. Clinics in Dermatology.
2015;33(4):477–482. Available from: 10.
1016/j.clindermatol.2015.04.012.

[9] Rippon JW. Candidiasis and the pathogenic
yeasts ,Medical Mycology. 3rd ed. philadel-
phia:; 1988. p. 536–81.

[10] Kirkpatrick CH, Rich RR, Bennett JE. Chronic
mucocutaneous candidiasis: model-building
in cellular immunity. Ann Intern Med.
1971;74(6):955–78.

[11] Ryan KR, Hong M, Arkwright PD, Gennery AR,
Costigan C, Dominguez M, et al. Impaired den-
dritic cell maturation and cytokine production
in patients with chronic mucocutanous can-
didiasis with or without APECED. Clinical &
Experimental Immunology. 2008;154(3):406–
414. Available from: 10.1111/j.1365-2249.
2008.03778.x.

[12] Kashid RA, Belawadi S, Devi G. Character-
ization and antifungal susceptibility testing

© ScienzTech Publication | International Journal of Novel Trends in Pharmaceutical Sciences 61

10.1084/jem.20091669
10.1177/00220345950740050301
10.1177/00220345950740050301
10.1093/clinids/14.1.340
10.1128/iai.69.8.5046-5055.2001
10.1128/iai.69.8.5046-5055.2001
10.1016/j.clindermatol.2015.04.012
10.1016/j.clindermatol.2015.04.012
10.1111/j.1365-2249.2008.03778.x
10.1111/j.1365-2249.2008.03778.x


Shaik Mujafar et al., Int. J Nov. Tren. Pharm. Sci. 2020; 10(2): 57-62

for Candida species in a tertiary care hospi-
tal. Journal of Health Sciences & Research.
2011;2(2):1–7.

[13] Sowmya GS, MadhuriKulkarni, Sumana MN.
Speciation and antifungal susceptibility pat-
tern of Candida isolates in a tertiary care hos-
pital. International Journal of Advances in Sci-
ence and Technology. 2014;2(3).

[14] Furlaneto MC, Rota JF, Quesada RMB,
Furlaneto-Maia L, Rodrigues R, Oda S,
et al. Species distribution and in vitro
ϑluconazole susceptibility of clinical Can-
dida isolates in a Brazilian tertiary-care
hospital over a 3-year period. Revista da
Sociedade Brasileira de Medicina Tropi-
cal. 2011;44(5):595–599. Available from:
10.1590/s0037-86822011000500013.

[15] Vijayakumar R, Giri S. Molecular Species Iden-
tiϑication of Candida from Blood Samples of
Intensive Care Unit Patients by Polymerase
Chain Reaction – Restricted Fragment Length
Polymorphism. Journal of Laboratory Physi-
cians. 2012;4(01):001–004. Available from:
10.4103/0974-2727.98661.

[16] Yesudhason BL. Candida tropicalis as a
Predominant Isolate from Clinical Specimens
and its Antifungal Susceptibility Pattern in
a Tertiary Care Hospital in Southern India.
Journal of clinical and diagnostic research.
2015;9(7):14–20. Available from: 10.7860/
jcdr/2015/13460.6208.

[17] Hu B, Du Z, Kang Y, Zang B, Cui W, Qin B.
Catheter-related Candida bloodstream infec-
tion in intensive care unit patients: a subgroup
analysis of the China-SCAN study. BMC Infect
Dis. 2014;14:594–594.

[18] Montagna MT, Caggiano G, Lovero G, Giglio
OD, Coretti C, Cuna T, et al. Epidemiology of
invasive fungal infections in the intensive care
unit: results of a multicenter Italian survey
(AURORAProject). Infection. 2013;41(3):645–
653. Available from: 10.1007/s15010-013-
0432-0.

[19] Kahn JN, Garcia-Effron G, Hsu MJ, Park S, Marr
KA, Perlin DS. Acquired Echinocandin Resis-
tance in a Candida krusei Isolate Due to Mod-
iϑication of Glucan Synthase. Antimicrobial
Agents and Chemotherapy. 2007;51(5):1876–
1878. Available from: 10.1128/aac.00067-07.

[20] Salvatore CM, Chen TK, Toussi SS, Delamora P,
Petraitiene R, Finkelman MA. (13) -d-Glucan
in Cerebrospinal Fluid as a Biomarker for Can-
dida and Aspergillus Infections of the Central

Nervous System in Pediatric Patients. J Pediatr
Infect Dis Soc. 2015;(1).

[21] Corti M, Solari R, DeCarolis L, Cangelosi D,
Arechavala A, Negroni R. Candida para-
psilosis meningitis in a patient with AIDS.
Report of a case and review of the litera-
ture. Revista Iberoamericana de Micología.
2013;30(2):122–124. Available from: 10.
1016/j.riam.2012.11.003.

[22] DeHoog GS, Guarro J, Gene J. Atlas of Clinical
Fungi. Amer Society for Microbiology; 2000. .

[23] VeenaManjunath, Vidya GS, ArchanaSharma.
Speciation of Candida by Hicrome agar and
sugar assimilation test in both HIV infected
and non infected patients. Int J Biol Med Res.
2012;3(2):1778–82.

[24] Gales AC, Pfaller MA, Houston AK, Joly S, Sulli-
vanDJ, ColemanDC, et al. Identiϑication of Can-
dida dubliniensis Based on Temperature and
Utilization of Xylose andα-Methyl-d-Glucoside
as Determinedwith the API 20C AUX and Vitek
YBC Systems. Journal of Clinical Microbiol-
ogy. 1999;37(12):3804–3808. Available from:
10.1128/jcm.37.12.3804-3808.1999.

[25] Patel LR, Pethani JD, Bhatia P, Rathod SD, Shah
PD. Prevalence of Candida Infection and its
Antifungal Susceptibility Pattern in Tertiary
Care Hospital, Ahmedabad. Natl J Med Res.
2012;2(4):439–480.

ABOUT AUTHORS

Shaik Faizan Ali

Dr.Shaik Faizan Ali,
Assistant Professor, Department of Phar-
macy Practice, Hindu College of Pharmacy,
Amarvati Road, Guntur-522002, Andhra
Pradesh, India.

Copyright: This is an open access article distributed under the
terms of the Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 License, which allows others to remix, tweak, and
build upon the work non-commercially, as long as the author is
credited and the new creations are licensed under the identical
terms.

Cite this article: Shaik Mujafar, Ganesh Boddu,
Meghana Kesani, Amani Nuthalapati, Shaik Faizan Ali. A
study on fungal speciation and drug susceptibility testing.
Int. J Nov. Tren. Pharm. Sci. 2020; 10(2): 57-62.

© 2020 ScienzTech.org.

62 © ScienzTech Publication | International Journal of Novel Trends in Pharmaceutical Sciences

10.1590/s0037-86822011000500013
10.4103/0974-2727.98661
10.7860/jcdr/2015/13460.6208
10.7860/jcdr/2015/13460.6208
10.1007/s15010-013-0432-0
10.1007/s15010-013-0432-0
10.1128/aac.00067-07
10.1016/j.riam.2012.11.003
10.1016/j.riam.2012.11.003
10.1128/jcm.37.12.3804-3808.1999

	INTRODUCTION
	RELATED WORKS
	MATERIALS AND METHODS
	RESULTS AND DISCUSSIONS
	CONCLUSION

	Acknowledgement

