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Detection of Apoptosis Feature
in Ultraviolet Light-Exposed Trichophyton rubrum

ULTRAVIOLE ISININA MARUZ KALAN TRICHOPHYTON
RUBRUMUN APOPITOZ OZELLIGININ DEGERLENDIRILMESI
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Abstract

Objective: The aim of this study was to detect the apoptosis feature
following the ultraviolet (UV)-light irradiation in Trichophyton
rubrum and analyze the results in molecular aspect.

Material and Methods: The colonies of 7. rubrum were irradiated by
UV light at a wavelength of 302 nm. For observing the possible
apoptosis feature, the high-molecular-weight DNA was isolated
from non-irradiated and irradiated colonies of 7. rubrum respec-
tively and then were run through 1% agarose gel.

Results: In the investigation of isolated DNA molecules, no differ-
ences between DNA banding patterns were observed.

Conclusion: By the performed protocol in this project, no phenome-
non of apoptosis was detected in the dermatophyte fungus of 7.
rubrum. The negative tropism of 7. rubrum towards UVB may
be the cause of no-apoptosis feature.
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Ozet

Amag: Bu calismanin amacit, Trichophyton rubrum’un ultraviole
(UV) 1smina maruz birakilmasinin ardindan apopitoz (hiicre
oliimil) ozelligini saptamak ve bulgulari, molekiiler agidan ana-
liz etmektir.

Gerec ve Yontemler: 7. rubrum kolonileri, UV 1s1n1 ile 320 nm dalga
boyunda 1s1nlamaya tabi tutulmustur. Olas1 apopitoz 6zelligini
gozlemlemek igin, 7. rubrum’un radyasyon uygulanmis ve uy-
gulanmamis kolonilerinden yiiksek molekiil agirlikli DNA so-
yutlanmis ve %1 agaroz jelde yiiriitiilmiistiir.

Bulgular: Soyutlanmig DNA molekiillerinin incelenmesi, DNA bant
sablonlar1 arasinda higbir fark olmadigini ortaya koymustur.

Sonu¢: Bu projenin protokolii ile dermatofit mantar olan T.
rubrum’da apopitoz fenomeni goézlenmemistir. 7. rubrum’un
UVB 1sinlarina negatif tropizmi, bu durumdan sorumlu olabilir.

Anahtar Kelimeler: Hiicre 6liimui, Trichophyton

etween 1962 and 1964 two types of cell

death were distinguished: Classical necro-

sis, and a process involving conversion of
scattered cells into small round masses of cyto-
plasm that often contained specks of condensed
nuclear chromatin. During 1971-1972, John F.R.
Kerr collaborated with Andrew Wyllie and Alastair
Currie to show that the second type of cell death
was regulated. Finally, they suggested to call this
process, apoptosis."? Apoptosis is a programmed
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cell death or sometimes cell suicide which plays an
important role in a wide variety of normal and
pathological processes.z’3

Ultraviolet radiation (UVR) is the name given
to the light waves that fall between X-rays and visi-
ble light rays in the electromagnetic spectrum. This
non-ionized and mutagenic light is further divided
into three classes: UVA, UVB and UVC.*> UVB has
the most penetrating power. The biological effects of
UV radiation in various organisms are different.’

Dermatophyte fungi are characterized by their
ability to grow in keratin and they adapt to their
hosts in time. 7. rubrum, is an anthropophilic fun-
gus causing up to 90% of chronic cases of der-
matophytosis.”” This is the reason the dermatopyte
T. rubrum was selected for this project.
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T. rubrum, which is a dermatophyte fungus,
has a positive tropism towards oxygen and nega-
tive tropism towards UVB. Therefore, this patho-
genic dermatophyte is able to escape from high
doses of potentially damaging UVB in vitro."’

In this study, we tried to detect the apoptosis
feature following the UV-light irradiation in T.
rubrum and analyze the results in molecular aspect.

Material and Methods
T. rubrum was isolated by using a blunt scal-
pel and firmly scraping the lesion, particularly at
the advancing border, which is a common method
for laboratory diagnosis of dermatophyte fungi.

Colonies of T. rubrum were inoculated on
plates containing Sabouraud Dextrose Broth (SDB)
(Difco, East Molesey, U.K.) and kept at room tem-
perature (22°C) for 15 days. The cultured colonies
(except the control colonies) were irradiated for 10
min with UV light at a wavelength of 302 nm. The
distance between the plates and UV source was 8
cm.

UV lamps of a transilluminator (Upland, CA,
USA), which had the maximum quantity of light
and the minimum quantity of heat were used as the
source of UV light.

The irradiated colonies were divided into three
groups and were kept respectively for 1, 24 and 72
hours in a dark chamber at room temperature. Then
the mycelia were harvested from the medium by
centrifugation and were washed twice with ice-
cold sterile phosphate-buffered saline (PBS) and
stored at -80°C. The DNA molecules of irradiated
and non-irradiated mycelia of 7. rubrum were iso-
lated. High-molecular-weight DNA from 7. ru-
brum was isolated by a modification of the method
of Rezaie et al.’

Briefly, the harvested mycelia mass was
flash-frozen in liquid nitrogen and ground in a
fine powder in a porcelain mortar. The mycelia
powder was suspended in DNA extraction buffer
containing 50 mM Tris-HCl (pH.8), 50 mM
EDTA, 3% SDS and 20 pL of Proteinase-K (100
pg/mL). The suspension was then incubated at
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65°C for 1 hour and the cellular debris was re-
moved by centrifugation. After addition of 20 uLL
RNase H (20 U/mL) the suspension was incu-
bated at 37°C for 30 min, extracted once with
phenol-chloroform (25:24) and once with chloro-
form. The DNA was precipitated by addition of
an equal volume of 3M sodium acetate (Merck,
Darmstadt, Germany), followed by centrifugation.
The DNA pellet was rinsed with 70% ethanol and
was re-suspended in distilled water.

Finally, 10 pL of DNA of each group was size
fractionated in 1% agarose gel containing 5 puL
ethidium bromide and was compared with DNA
weight marker II of Roche Company.

The observed DNA banding patterns of irradi-
ated colonies were also compared with those of
non-irradiated colonies to detect the apoptosis fea-

11
ture.

Results

The DNA molecules of irradiated and non-
irradiated 7. rubrum, which were run through 1%
agarose gel did not display any difference in apop-
tosis in the DNA banding pattern (Figure 1). The
bands seen in figure 1 are similar to each other and
no differences are observed between them. The
procedure was repeated for three times. The weight
of the DNA molecules was detected by comparing
obtained DNA bands with DNA weight marker 11
of Roche Company; it was approximately 23.000
bp (Figure 1).

Discussion

Apoptosis is cell death, which occurs in a
regulated manner. In other words, death resulting
from an organized process involving an internal
mechanism that characteristically includes frag-
mentation of the genome.*

Ultraviolet ray is an important physical
mutagenic agent, which is usually used in the labo-
ratory to investigate its effects on prokaryotes and
eukaryotes. The damaging effect of UVB radiation
is very obvious and known to cause skin damages in
humans.'
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Figure 1. 4 bands of the isolated DNA molecules from control
and irradiated colonies of 7. rubrum, which were run through
1% agarose gel.

Lane 1: DNA weight marker II of Roche Company. The zone
of bands is about 23.000 bp.

Lane 2: Isolated DNA molecules from non-irradiated colonies.
Lane 3: Isolated DNA molecules from 10 min-irradiated T.
rubrum colonies, which were kept for 1 hour in a dark cham-
ber at 22°C after UV light irradiation.

Lane 4: Isolated DNA molecules from 10 min-irradiated T.
rubrum colonies, which were kept for 24 hours in a dark
chamber at 22°C after UV light irradiation.

Lane 5: Isolated DNA molecules from 10 min-irradiated 7.
rubrum colonies, which were kept for 72 hours in a dark
chamber at 22°C after UV light irradiation.

UV-radiation is known to inhibit the growth
and division of both prokaryotic and eukaryotic
cells.”” UVB-radiation (290-320 nm) depresses
DNA, RNA and protein synthesis and inhibits en-
try into mitosis in cells."

As T. rubrum is the most widely disturbed der-
matophyte of humans, it was selected for detection
of apoptosis feature due to UV-irradiation at the
wavelength of 302 nm from a distance of 8 cm.®

To prevent the eventual activation of the
photoreactivation system, the irradiated colonies of
T. rubrum were kept in a dark chamber."
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UV light may influence moulds in various
ways. Depending on the fungal species and the
irradiation protocols, various effects such as fung-
istatic, fungicidal, mutagenic, phototropic and
stimulatory effects were described in these organ-
isms.'?

The host cells can often repair UV-induced
DNA damages if they possess the necessary exci-
sion repair mechanisms. As in bacteria, the dimer
formation and photoreactivation in yeasts, algae
and protozoa were characterized.'

T. rubrum has a positive tropism towards oxy-
gen and negative tropism towards UVB. Therefore,
dermatophyte fungi are able to escape from high
doses of potentially damaging UVB in vitro."

Consequently, in this study with the men-
tioned protocol, no apoptosis feature was detected
in DNA banding patterns of UV-irradiated 7. ru-
brum. It is possible that the negative tropism of 7.
rubrum towards UVB prevented the formation of
apoptosis feature, which needs further investiga-
tion.

Acknowledgements
We thank Dr. Sassan REZAIE and Dr. Masoud EMAMI
for their help in this study.

REFERENCES

1. Kerr JF. History of the events leading to the formulation
of the Apoptosis concept. Toxicology 2002;181-182:471-
4.

2. Behzadi P, Behzadi E. Apoptosis. Ettela, at-e-Elmi
2004;18:14-5.

3. Henderson B, Wilson M, McNab R, Lax AlJ. Cellular
Microbiology. 2™ ed. Chichester: John Wiley & Sons;
1999. p.85.

4. Singleton P, Sainsbury D. Dictionary of Microbiology and
Molecular biology. 3 ed. New York: John Wiley & Sons;
2001. p.812.

5. Buchnicek J. Light resistance in geophilic dermatophytes.
Sabouraudia 1976;14:75-80.

6. Gniadecki R, Thorn T, Vicanova J, Petersen A, Wulf HC.
Role of mitochondria in ultraviolet-induced oxidative
stress. J Cell Biochem 2000;80:216-22.

7. Richardson M, Elewski B. Superficial fungal infections.
1* ed. Oxford: Health Press; 2000. p-7-12.

609



Behzadi ve ark. Klinik Mikrobiyoloji

8. Behzadi P, Behzadi E. Medical mycology and the methods 11. Studzinski GP, Hames BD, Rickwood D. Cell growth and

of laboratory diagnosis of pathogenic dermatophyte fungi. Apoptosis, a practical approach. 1* ed. New York: Oxford
1*" ed. Tehran: Kamal-E-Danesh; 2003. p.24. university press; 1995. p.121.

9. Rezaie S, Ban J, Mildner M, Poitschek C, Brna C, 12. Hider DP, Tevini M. General photobiology. 1* ed. Ox-
Tschachler E. Characterization of a cDNA clone, encod- ford: Pergamon Press; 1987. p.293-302.
ing a 70 kDa heat shock protein from the dermatophyte
pathogen Trichophyton rubrum. Gene 2000;241:27-33. 13. Banrud H, Stokke T, Moan J, Berg K. S phase arrest and

induction of multinucleated cells after exposure to ultra-

10. Brasch J, Menz A. UV susceptibility and negative photot-
violet radiation. Carcinogenesis 1995;16:1087-94.

ropism of dermatophytes. Mycoses 1995;38:197-203.

610 Turkiye Klinikleri J Med Sci 2006, 26



