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Ringkasan 

Variabilitas Genetik Candida albicans Mukosa Rongga Mulut Pada 
Tingkat Regulasi Penyakit Diabetes Mellitus 

Retno Pudji Rahayu 

Oi dalam rongga mulut terdapat berbagai strain C.albicans 

dengan karakteristik fenotipe tertentu yang menentukan sifatnya sebagai 

komensal atau patogen. Infeksi oleh C.albicans ini merupakan salah satu 

komplikasi dari penyakit Oiabetes Mellitus (OM) yang paling tinggi angka 

kejadiannya di rongga mulut. Pada OM regulasi jelek lasimnya disertai 

keadaan immunocompromise dari sistem imun inang dengan manifestasi 

suatu imunodefisiensi. Kondisi ini mengakibatkan te~adi penurunan 

jumlah dan aktivitas sel T (baik secara kuantitas maupun kualitas) 

sehingga te~adi gangguan pada fungsi pengenalan terhadap antigen dan 

gangguan produksi sitokin proinfiamatori diantaranya IL-113 dan TNF-a. 

Sampai saat ini penatalaksanaan infeksi oleh C.albicans di mukosa 

rongga mulut pada penderita OM masih belum memberikan hasil yang 

memuaskan. Hal ini karena etiopatogenesisnya yang komplek meliputi 

gangguan sistem imunitas dan interaksi molekuler yang sampai saat ioni 

belum dapat dijelaskan secara tuntas di bidang kedokteran gigi. 

Pada penelitian ini digunakan 33 sampel C.albicans yang 

diambil dari penderita OM dan non-OM. Analisis yang dialkukan dalam 

penelitian ini meliputi karakterisasai C.albicans yang meliputi serotipe 

dengan uji serotyping, genotipe dengan metode RAPO, keberadaan gen 

SAP1 dan SAP3 dengan metode PCR dan pemeriksaan kadar IL - 113 dan 

TNF-a dengan metode Indirect ELISA. Selanjutnya data dianalisis dengan 

uji analisis statistik Anova one way dan visualisasi grafik dengan Explore. 

Hasil penelitian menunjukkan bahwa C.albicans yang 

mengkolonisasi mukosa rongga mulut penderita OM regulasi baik 

mempunyai hubungan kekerabatan genotipe yang dekat dengan 

C.albicans pada mukosa rongga mulut OM regulasi jelek (jarak genetik 

0,762). Keberadaan gen SAP1 mempunyai kecenderungan nilai rata-rata 
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yang sama Non-OM (39104,19 ± 4156,22), OM regulasi baik, (25259,79 

± 7429,71) dan OM regulasi jelek (26281,29 ± 4312,39. Keberadaan gen 

SAP3 C.albicans pada OM regulasi jelek (14793,86 ± 8851,28) 

mempunyai nilai rata-rata yang lebih tinggi dibanding dengan gen SAP3 

C.albicans pada OM regulasi baik (10319,53 ±9028,21) dan non-OM 

(11512,86 ± 1348,26). C.albicans serotipe A yang ditemukan pada 

penderita OM regulasi baik, OM regulasi jelek dan non-OM lebih dominan 

dibanding serotipe B. Terdapat perbedaan yang siknifikan antara kadar 

sitokin IL-113 dan TNF-a pada OM regulasi jelek, terhadap kadar IL-113 dan 

TNF-a pada OM regulasi baik dan non-OM yang tennfeksi oleh C.albicans. 

Sebaliknya kadar IL-1 13 dan TNF- a pada OM regulasi baik tidak berbeda 

bermakna terhadap kadar IL-1 13 dan TNF- a pada non-OM. 

Berdasar pada hasil analisis data yang diperoleh dalam penelitian 

ini ditemukan bahwa ada hubungan antara keberadaan gen SAP3, 

keragaman genetik dan virulensi G.albicans isolat Surabaya dengan 

tingkat regulasi penyakit OM. Virulensi tidak saja ditentukan oleh serotipe 

seperti teon yang terdahulu tetapi ada keterkaitan dengan keberadaan 

gen SAP3. Oengan demikian maka hasil penelitian ini dapat dipakai 

sebagai dasar penentuan diagnostik yang lebih akurat pada konsep 

infeksi oleh G.albicans di mukosa rongga muiut pendents OM . 
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SUMMARY 

Oral Mucosa C. albicans Genetic Variability in 
Diabetes Mellitus Regulation Levels 

Retno Pudji Rahayu 

Various C. albicans strains exist in the oral cavity. These strains are 
of certain phenotypes, characterizing them as commensal or pathogenic. 
Oral cavity C. albicans fungus infection is a Oiabetes Mellitus (OM) 
complication, which prevalence rate is among the highest. Oral Mucosa C. 
albicans infection in OM patients is an effect of various changes occurring 
in the oral cavity. Poorly-regulated OM is accompanied by a compromised 
immune system, manifesting as an immunodeficiency. In such case, T-cell 
activity (either qualitatively or quantitatively) becomes abnormal, effecting 
in the functional disorder of antigen recognition and cytokine production, 
including IL-1 ~ and TNF-Il. To date, oral mucosa C. albicans infection in 
OM patients remains to be a problem receiving less than satisfactory 
solutions at dental medical settings. This is due to its complicated 
ethiopathogenesis, involving immunity and molecular factors, and to the 
fact that, to date, molecular factors in dentistry has not yet been fully 
understood. 

Thirty-three valid C. albicans samples analyzed in this study were 
collected from C. albicans in OM and non-OM patients. AnalysiS in this 
research comprised of C. albicans characterization, which is involves of a 
serotyping test, genotype determination using RAPO method, and gene 
existence identification of SAP1 and of SAP3 using PCR and IL-1 ~ and 
TNF-Il levels test by means of Indirect ELISA. Oata were then statstic 
analyzed with a one way Anova and Explore graphic visualization. 

The result of a phenogram analysis revealed that C.albicans 
colonizing the oral mucosa of poorly-regulated OM patients had the 
tendency of close genetic relationship (with a genetic distance of 0.762) to 
that of well-regulated OM patients. The existence of SAP1 genes had a 
similar tendency, with an average score for non-OM patients of 391 04.19 ± 
4156.22, well-regulated OM patients of 25259.79 ± 7429.71 and 
poorly-regulated OM patients of 26281.29 ± 4312.39. With reference to 
regulation levels, the existence of SAP3 genes C. albicans in OM patients 
showed an average score in non-OM patients of 11512.86 ± 1348.26, 
lower than that of well-regulated OM patients of 10319.53 ± 9028.21 and 
poorly-regulated OM patients of 14793.86 ± 8851.28. In this study, of all C. 
albicans samples taken from well-regulated OM patients, poorly-regulated 
OM patients and non-OM patients, more than 75% were of serotype A and 
the remaining were of serotype B. The existence of serotype B in poorly­
regulated OM was higher than that in other groups. IL-1 II and TNF-Il in 
poorly-regulated OM patients were Significantly different from those in 
other groups, while well-regulated OM patients had no Significant 
difference from non-OM patients in terms of IL-1 II and TNF-Il_ 
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It can be concluded that the isolated existence of SAP3 genes C. 
albicans in Surabaya is influenced by the level of regulation of OM 
patients. A correlation was found between the genetic variability and C. 
albicans virulence and the level of regulation in OM patients. Virulence is 
not only determined by serotype, such as that suggested by antecedent 
theory, but also influenced by the existence of SAP3 genes. Thereby, the 
result of this study can be employed as a basis for a diagnostic 
determination with a more accurate concept of C. albicans infection in the 
oral mucosa of OM patients. 
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ABSTRACT 

Genetic Variability of C. albicans at Oral Mucosa in 
Regulation Levels of Diabetes Mellitus Diseases 

Retno Pudji Rahayu 

c. albicans infections were found in 80% of the Diabetes Mellitus 
(OM) population. This is because the ethiopathogenesis underlying this 
infection is complicated, involving both immunity and molecular pathways, 
while the molecular pathway of this infection remains to be fully 
understood. The objectives of this study were to comprehend the 
ethiopathogenesis of C. albicans infection in the oral cavity of OM patients 
at a molecular level by observing the existence of SAP1 and SAP3 genes, 
and to comprehend the genetic variability of C. albicans isolated in 
Surabaya. The result of a phenogram analysis described that C. albicans 
colonizing the oral mucosa of well-regulated OM patients had the tendency 
to be of close genetic relationship (with a genetic distance of 0.762) to that 
of poorly-regulated OM patients. With reference to regulation levels, the 
existence of SAP3 gene C. albicans in OM patients showed an average 
score in non-OM patients of 11512.86 ± 1348.26, lower than that of 
well-regulated OM patients of 10319.53 ± 9028.21 and poorly-regulated 
OM patients of 14793.86 ± 8851.28. In this study, of all C. albicans 
samples taken from well-regulated OM patients, poorly-regulated OM 
patients and non-OM patients, more than 75% were serotype A and the 
remaining were serotype B. The existence of serotype B in poorly­
regulated OM patients was higher than that in other groups. IL-1 p and 
TNF-a in poorly-regulated OM patients were Significantly different (p < 
0.005) from those in other groups, while well-regulated OM patients had 
no Significant difference from non-OM patients in terms of IL-1 p and 
TN F-a. It can be concluded that the isolated existence of SAP3 genes C. 
albicans in Surabaya was correlated by the level of regulation of OM 
patients. A correlation was found between genetic variability and C. 
albicans virulence and the level of regulation in OM patients. Virulence 
was not only determined by serotype, such as that suggested by 
antecedent theory, but also correlated by the existence of SAP3 genes. 
Thereby, the result of this study can be employed as a basis for a 
diagnostic determination with a more accurate concept of C. albicans 
infection in the oral mucosa of OM patients. 

Keywords: Oiabetes Mellitus, C. albicans infections, Secretory Aspartyl 
Proteinases (SAP), genetic variability and cytokine 

XVIII 

























































































































































































































































































DAFTAR PUSTAKA 

Appleton S S, Ellpola A Nand Samaranayake L P, 2000. Candiasis : 
Pathogenesis, Clinical Characteristic and Treatmen. J Calif Dent 
Assoc, 12 : 942-948 

Asleson C M, Bensen E S, Gale C A, Melms A S, Kurischko and Berman 
J, 2001. Candida albicans 1 NT1-lnduced Filamentation in 
Saccharomyces cerevisiae Depends on S 1 a2p. Molecular and 
Cellular Biology,21 (4): 1272 -1284. 

Ausubel F M, Brent R, Kingston R E, Moore D and Seidman J G, 1995. 
Short Protocols In Molecular Biology. A Compendium of Methods 
from Current Protocols in Molecular Biology. Third Ed. Published 
by John Wiley & Sons Inc, pp 7.1 - 13.1 

Beausejour A, Grenier D and Deslauriers N, 1998. Protelytic Activation of 
the Interleukin-1 \3 Precursor by Candida albicans. Infection And 
Immunity, 66(2): 676-681. 

Bennet PH, 1994. Definition, Diagnosis and Classification of Diabetes 
Mellitus and Impaired Glucose Tolerance in Joslin's Diabetes 
Mellitus. 13th Ed, Philadelphia Baltimore Hongkong London Munich 
Sidney, 193-201 

Bemardis, F D., Mondello, F., Scaravelli, G., Pachi, A., Girolamo, A., 
Agatensi, L., and Cassone, A 1999. High Aspartyl Proteinase 
Production and Vaginitis in Human Immunodeficiency virus-infected 
women. Journal of Clinical Microbiology, 37:1376 -1380 

Bikandi J M, Quindos G, Polonelli and Ponto, 2000. Influence of 
Enviromental pH on the Reactivity of Candida albicans with Salivary 
IgA. J Dent Res 79: 1439 -1442 

Bloom M V, 1995. Polymerase Chain Reaction. Carolina Biological 
Supply Company DNA Leaming Center New York, pp 1-7. 

Brownlee M, 1995. Advanced Protein Glycocylation in Diabetes and 
Ageing. Annu Rev Med, 46 : 223-234 

Bultz and Lombardi, 1996. Antifungal Therapy in Oral Cavity. 
Periodontology 2000,10:89-106 

Buurman, E T, Westwater, C, Hube, B, Brown, A J P, Odds, F C, and 
Gow, N A R, 1998. Molecular analysis of CaMnt1p, a mannosyl 
transferase important for adhesion and virulence of Candida 
albicans. Proc NaUI Acad Sci USA, 95 : 7670-7675. 

126 






























































	COVER

	ABSTRACT

	DAFTAR ISI

	BAB I

	BAB II

	BAB III

	BAB IV

	BAB V

	BAB VI

	BAB VII

	DAFTAR PUSTAKA

	LAMPIRAN


