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ABSTRACT

Background: Candida albicans is opportunistic pathogen fimgi which cause many disease in himan such as recceurrent apthous
stomatitis, skin lesions, valvavaginitis, candiduria and gastrointestinal candidiasis. Aim: Infection mechanism of C. albicans is very
complex including adhesion and invasion, morphology alteration from khamir form cell to filamen form (hifa), biofilm forming and
the avoidance of host immunity. Methad: The ability of C. albicans to adhere to the host cell which is act as important factor in the
early colonization and infection. Result: The phenotvpe alteration to be filament form let the C. allbicans to penetrate to the epithelium
and play important rele in infection and separation C. Albicans to the host cell. Hyperbaric oxygen is the inhalation of 100 percent
oxvgen inside hyperbaric chamber that is pressurized to greater than 1 atmosphere (atin). Conclusion: The organism was found to be
inhibited within a pressureftime range well tolerated by humean subjects, suggesting that hyperbaric oxygen might be used successfully
in treating human candidiasis.
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ABSTRAK

Latar belakang: Candida albicans merupakan janmr patogen yang berpotensi inenyebabkan beberapa penyakit di imanusia seperti
reccurrent apthous stomatitis, lesi kulit, vidvavaginitis, candiduria dan candidiasis pada gastrointestinal. Tujnan: Mekanisme infeksi
C. Albicans sangat kompleks meliputi adhesi dan invasi, perubahan morfologi dari bentukan khamir sel menjadi bentuk filamen
(hifa), pembentukan biofilm dan penghindaran terhadap sistem imun nibuh. Metode: Kemampuan C. albicans uniuk melekat di sel
nibuih yang merupakan faktor penting pada kolonisasi awal dan infeksi. Hasil: Perubahan fenotip menjadi filamen menyebabkan C.
albicans berpenetrasi masuk ke epithelium dan berperan dalam infeksi dan pemisahan C. Albicans ke sel mibuh. Hyperbaric oxyvgen
merupakan terapi dengan menggunakan 100 percent oksigen di dalam rnang udara bertekanan tinggi (RUBT)/Myperbaric chamber
yang mendapatkan tekanan lebih dari | atmosphere (atm). Kesimpulan: Terjadi penghambatan organisme dalam tekanan dan waktu
tertentu pada sibyek manusia, menunjikkan bahwa hiperbarik oksigen mungkin dapat digunakan dalam terapi hionman candidiasis.

Kata kunci: Oksigen Hiperbarik, candida albicans, infeksi, sel ubuh, innitas

INTRODUCTION
Candida albicans is the fourth most common hospital-

Morphology
Candida albicans can exist in three forms that have

acquired infection."? Because C. albicans and other fungal
pathogens are eukaryotes and therefore share many of their
biological processes with humans, most anti-fungal drugs
cause deleterious side effects and. at the doses used. are
fungistatic rather than fungicidal. So, it is an important
goal of Candida albicans research to identify appropriate
targets for anti-fungal technologies

distinct shapes: yeast cells (also known as blastospores).
pseudohyphal cells and true hyphal cells. Yeast cells are
round to ovoid in shape and separate readily from each
other. Pseudohyphae resemble elongated. ellipsoid yeast
cells that remain attached to one another at the constricted
septation site and usually grow in a branching pattern that
is thought to facilitate foraging for nutrients away from
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the parental cell and colony. True hyphal cells are long
and highly polarized. with parallel sides and no obvious
constrictions between cells. Actin is always localized at
the tip of the growing hypha*A basal septin band (green)
forms transiently at the junction of the mother cell and the
evaginating germ tube: the first true hyphal septum forms
distal to the mother cell and well within the germ tube.!

Candidiasis

Candidiasis or thrush is a fungal infection (mycosis) of
any species from the genus Candida (one genus of yeasts).
Candida albicans is the most common agent of Candidiasis
in humans.” Also commonly referred to as a yeast infection,
candidiasis is also technically known as candidosis,
moniliasis, and oidjomycosis_(‘ Candidiasis encompasses
infections that range from superficial, such as oral thrush
and vaginitis. to systemic and potentially life-threatening
diseases. Candida infections of the latter category are also
referred to as candidemia or invasive candidiasis. and
are usually confined to severely inumunocompromised
persons, such as cancer. transplant, and AIDS patients, as
well as nontramma emergency surgery pmicnrs.‘l Superficial
infections of skin and mucosal membranes by Candida
causing local inflammation and discomfort are common
in many human populations.”® While clearly attributable
to the presence of the opportunistic pathogens of the genus
Candida. candidiasis describes a number of different
disease syndromes that often differ in their causes and
outcomes. ™

Hyperbarie Oxygen

Hyperbaric Medicine is the fascinating use of barometric
pressure for delivering increased oxygen dissolved in
plasima to body tissues. Hyperbaric oxygen therapy (HBO)
is a form of treatment in which a patient breathes 100%
oxygen at higher than normal atmospheric pressure that
is greater than | atmosphere absolute (ATA). Therapy is
given in special therapeutic chambers, which were earlier
used primarily to treat illnesses of deep sea divers. In
the sixties HBO went out of practice because of its use
without adequate scientific validation. Over the last two
decades. animal studies. clinical trials and well-validated
clinical experience has proved efficacy of HBO in many
indications and there is recently a renewed interest in this
field all over the world.”

The Effects Of Hyperbarie Oxygen On Fungi

Many effort have been made for a number of years and
various reasons to determine oxygen toxicity limits of yeast.
Cairney has reviewed this problems associated with studies
on the effects of hyperbaric oxygen on the fungi.'” Oxygen
is the most prevalent and most important element for the
human body. It passes from the ambient air to the alveolar
air and continues through the pulmonary. capillary and
venous blood to the systemic arterial and capillary blood
Tt then moves through the interstitial and intracellular fluids
to the microscopic points of oxygen conswmption in the

perioxomes, endoplasmic reticuluim and mitochondria, N
The interactions between oxygen and antimicrobial agents
have important implications fot the therapy of infections,
because oxygen tensions could influenced the static and
cidal activity of human body against spesific fungies.
Increased oxygen tensions can stimulate changes in host
tissues (e.g decreased reduction — oxidation potential and
increased pH) that might affect the metabolism and/or
activation of certain fungies.

Systemic fungal infections generally only occur in
patients with other debilitating conditions like diabetes,
severe burns or the immunocompromised. Research has
shown that there was no response to increase atmospheric
pressure alone, but addition of 100% oxygen under pressure
led to growth inhibition of pO, of 900 mmHg and killing of
microorganisin at a pO, value of 1800 nuuHg. &

The Effect Of Hyperbaric Oxygen On C.albicans

The effects of hyperbaric oxygen at a steady level
of 3 ATA was possesed the same result with McAllister
et al who reported total inhibition of C. albicans at 2
ATA oxygen. 12 Gifford and Pitchard describes responses
of Candida utilis 1o hyperbaric oxygen."? Cultures of
organisms in an exponential growth phase did not undergo
any further development when exposed to 10 ATA oxygen.
When the exposure was continued for several days, all cells
died. In the study of Gifford reported that exponentially
growing populations were more sensitive than stationary
phase populations. The study of Cairney WJ, 1978 showed
significant result using 3 ATA oxygen for 4.5 hours of 24
hours period is sufficient to cause inhibition of growth and
ability to form pseudohyphae and chlamydospores. This
work has confirmed that C. albicans is inhibited in vitro
within a pressure range readily tolerated by hwman subjects.
This suggests that hyperbaric oxygen treatiment might be
effective in treating human candidiasis and that exposure
tables used for gas gangrene causing by Clostridim ssp
could be used with some expectation of success, "

One study of Gottlieb SF et al. 1964 indicated that
exposure of C. albicans to 10 ATA of oxygen for 14
dayskilled the organism. It was possible of low oxygen
tensions and shorter exposures times a large number of
C. albicans could have been killed with only a few cells
able to survive the exposure to oxygen. In this study they
have designed quantitative approach to obtain information
regarding fungicidal versus fungistatic effects of HBO on
C. albicans. They investigated the effects of (i) pressure.
(ii) 900 mmHg O,. (iii)1800 mmHg O, on the growth of
organisms. "

CONCLUSION
Most studies of Hyperbaric oxygen correlated with C.

albicans have shown that the effect is inhibitory rather
than cidal.




Widi

REFERENCES

(=]

. Beck-Sague, C. & Jarvis, W, R, Secular trends in the epidemiology

of nosocomial fungal infections in the United States, 1980-1990,
National Nosocomial Infections Surveillance System. J. fufect. Dis.
167. 1247-1251 (1993).

. Miller, L. G., Hajjeh. R. A. & Edwards, J. E. Jr. Estimating the cost

of nosocomial candidemia in the United States. Clin.Infecr. Dis. 32,
1110 (2001).

. Hazan. L. Sepulveda-Becerra, M. & Liu. H. Hyphal elongation is

regulated independently of cell cycle in Candida albicans. Mol. Biol
Cell 13, 134=145 (2002).

. Sudbery. P. E. The genm tbes of Candida albicans hyphae and

pseudohyphae show different pattems of septin ring localization.
Mol. Microbiol. 41. 19=31 (2001).This paper shows that there arc
fundamental differences in cell-cycle organization between the switch
from unbudded yeast cells to hyphae and to pseudohyphae.

. Walsh TJ. Dixon DM (1996). “Deep Mycoses™ In Baron S er al.

eds. Baron's Medical Mt'rmbialog_r{él"' ed.). Univ of Texas Medical
Branch. ISBN 0-9631172-1-1

. James, William D.: Berger, Timothy G.: et al. (2006). Andrews’

Diseases of the Skin: clinical Dermatology. Saunders Elsevier. pp.
308-311. ISBN 0-7216-2921-0,

. Gifford

iti: The Role of Hyperbaric Therapy in the Growth of Candida Albicans 25

. Fidel PL (2002), “Tnnnunity to Candida™, Oraf Dis. 8: 69-75,
. Pappas PG (2006). “Invasive candidiasis™. Infect. Dis. Clin. Nortl

Am. 20(3): 485-506

. Salmi T, Hukku S, Jain M. Prasad A. Prasad R. Singh K. 2004,

Medicine Update. 14, The Association of Physicians of India.
632-639

. Caimey W, 1977, Developmental effects of hyperbaric oxygen

on selected human pathogenic fungi in culture. Thesis. Comell
University, Chapt 1

. Jain KK. 1996, Textbook of Hyperbarie Medicine. 2 revised edition.

Hogrefe and Huber Publishers, Seattle, 190-191.

. McAllister. TA. M Stark. JN Nomman. RM Ross, 1963, Inhibitory

effects of hyperbaric oxygen on bacteria and fungi. Lancet 2:
1040-1042.

GG Pritchard, 1969. Toxicity of hyperbaric oxygen to
veasts displaying periodic enzyie synthesis. J.Gen. Microbiol. 25:
111-152

. Caimey WJ, 1978. Effect of Hyperbaric Oxygen on certain growth

Features of Candida albicans. Aviation. Space and Environmental
Medicine, August 1978, 49 (8): 956-958.

. Gottlieb SF, Rose NR, Maurizi J, Lamphier EA, 1964, Oxygen

inhibition on growth of Mycobacterium tubercolosis. J. Bacteriol.
87: 838843,




THE ROLE OF HYPERBARIC THERAPY IN THE GROWTH OF
CANDIDA ALBICANS

ORIGINALITY REPORT

24, 22, 18, O

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

en.wikipedia.org

Internet Source

114

E)

www.mysciencework.com

Internet Source

3%

e

www.phronline.net

Internet Source

2

=

tdx.cat

Internet Source

2

£l

Elias E. Mazokopakis. "Improvement of
cutaneous polyarteritis nodosa lesions with
hyperbaric oxygen", International Journal of
Dermatology, 09/2009

Publication

1o

www.ncbi.nlm.nih.gov

Internet Source

1o

=

www.feemedicare.org

Internet Source

1o

G. G. PRITCHARD. "Survival of Fungi in



B Hyperbaric Oxygen in Relation to Changes in 1
Catalase Activity", Journal of Experimental Yo
Botany, 1970

Publication

ec.asm.org
%

Internet Source

Biswas, Kajal. "Analysis of Nitrogen starvation 1 o
induced filamentous growth and °
characterization of putative essential genes in

the human fungal pathogen, Candida albicans”,
Universitat Wirzburg, 2005.

Publication

RN
(@)

Exclude quotes Off Exclude matches <7 words

Exclude bibliography  On



THE ROLE OF HYPERBARIC THERAPY IN THE GROWTH OF
CANDIDA ALBICANS

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/O Instructor

PAGE 1

PAGE 2

PAGE 3




	THE ROLE OF HYPERBARIC THERAPY IN THE GROWTH OF CANDIDA ALBICANS
	by Prihartini Widiyanti

	THE ROLE OF HYPERBARIC THERAPY IN THE GROWTH OF CANDIDA ALBICANS
	ORIGINALITY REPORT
	PRIMARY SOURCES

	THE ROLE OF HYPERBARIC THERAPY IN THE GROWTH OF CANDIDA ALBICANS
	GRADEMARK REPORT
	FINAL GRADE
	GENERAL COMMENTS
	Instructor




