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patients with Diabetes mellitus. this study was conducted on 30 respondents.
Blood glucose levels and Candida albicans culture were measured using the germ
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variables. From the results of data analysis, it can be concluded that there is a
correlation between hyperglycemia and Candida albicans infection which causes
oral candidiasis in DM patients.
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INTRODUCTION

Diabetes mellitus (DM) is the most common
metabolic syndrome disease suffered by modern
society because of lifestyle influences. Patients
with diabetes mellitus (DM) enhance the risk of
colonization Candida albicans in the oral and / or
vaginal mucosa and urinary tract (Nitzan et al,
2015). DM can be followed with comorbid
diseases infections caused by microorganisms, one
of the most common causes of infection is
Candida albicans (Ship, 2003). Candida albicans is a
fungal infection that can be found on human skin
and mucosa, about 20% - 50% of this species is
found in healthy humans as microfloranormal
(Taheri et al., 2014).

Oral candidiasis often establish in DM
patients. Polymorphonuclear leucocyte deficiency
and reduced salivary secretion enhance risk factors
of oral candidiasis (Kadir et al.,2002). High blood
glucose level (hyperglycemia) is also one of the
factors that triggers the occurrence of Candida
albicans colonization in patients with DM (Wilson
& Reeves, 19806). Some of these factors are able to
affect the balance of yeast and host cell, this
imbalance will trigger changes in the nature of
Candida ~ albicans into pathogens and cause
infection, the mouth will become oral candidiasis
and in the genital organs can cause vulvovaginitis
candidiasis.

The aim of this study is to determine the
correlation between the state of hyperglycemia and
the incidence of C. albicans infection in patients
with diabetes mellitus.

MATERIALS AND METHODS

This study used analytic survey and purposive
sampling as a sampling technique with the criteria
of the patients with DM types 1 and 2. The study
conduct at Ratu Zalecha Martapura Hospital in
Banjar accordance with the license number
SK.24/1.LAB RS RZ/2018.
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Materials

This study used Incubator (Memmert™ UNB-
400), Hot Plate (Thermo Cimarec), Sterile Swabs
and materials used Sabouroud Dextrose Agar
(SDA) Media (Merck), Lactophenol Cotton Blue
(LPCB), Chlorampenicol, Aquadest, Serum
Albumin, NaCl 0.9%, and Alcohol 70%.

Procedure

Blood sampling and serum production

Blood samples occupy from median cubital vein
to the tube of 3 ml, collected into a red lid
vacuum tube. Centrifugation is done at a speed of
3000 rpm for 15 minutes.

Measurement of glucose levels

Glucose level measurements were carried out
using the GOD-PAP method, with a Biosystem
BTS-350 spectrophotometer. The examination of
serum sample occupy from the respondent's
blood.

Swab Sampling

Swab mouth of DM patients occupy used sterile
swabs moistened with 0.9% NaCl, then put into
NaCl 0.9% 5 ml. and inserted into the icebox.

Colony Growth and Confirmation 7Test of
Candida albicans

Oral swab samples were inoculated on SDA media,
incubated at 25°C for 5 days. The suspect colony
of  Candida  albicans with white / beige
characteristics with a convex surface was occupy
and examined with LPCB. Positive results found
yeast cells (yeast) with pseudo hyphae.

Identification of Candida albicans species by
germ tube test

The suspect colony occupy and inoculated in
serum albumin. Incubated and observed in 3
hours under microscop,the result obtained by
germ cell (germ tube).

Data analysis
Data analysis using Chi-Square tes on SPSS
application ver. 25.
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RESULT AND DISCUSSION

The results of serum blood glucose level of
the respondents and the culture of Candida albicans
in the mouth swab of 30 respondents obtained
the percentage results as in Figure 1 and Figure 2.

M Hiperglicemia B Hypoglycemia B Normal

Figure 1. Graph percentage of glucose level
respondents

M Positive C.albicans

M Negative C.albicans

Figure 2. Graph of precentage Candida albicans
respondents

@)
Figure 3. Suspect colony of Candida albicans and the results of microscopic examination (a) colony form of Candida
albicans on Sabouroud Dextrose Agar(SDA) (b) germ tube test positive result

Candida albicans in normal circumstances is
normal flora, where Candida albicans were balanced
state with bacterial flora. (Bhavan, et al., 2010)
Candidiasis of Candida albicans species attacks all
ages male and female have a variety of clinical
picture and can affect the mouth, vagina, skin,
nails, bronchi or lungs, sometimes causing
septicemia, endocarditis or meningitis (Putri et al.,
2011; Kuswadji, 2015)
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The number of respondents with
hyperglycemia was 16 respondents (53.3%) and
positively infected with Candida albicans in the
mouth as many as 11 respondents (33.3%).

Candida albicans examined using SDA media.
The suspect colony results on 11 plates in order
to obtain a colony with identical characteristics to
the Candida sp colony, which is a creamy rounded
colony with a convex surface (Harina, 2002). the
colony was identified by painting using LPCB
obtained by blastospores and pseudo hyphae as
presented in Figure 3.

The correlation state of blood sugar levels
with Candida albicans infection rates that cause oral
candidiasis, a statistical analysis was performed
with the Chi-Square test. The test results obtained
Sig value (0.015=0.050) so that the hypothesis is
accepted and it can be concluded that there is a
correlation of hyperglycemia conditions with

Candida albicans infection rates.

(b)

The results showed a correlation between
hyperglycemia and the incidence of oral
candidiasis infection in patients with positive DM.
This result is supported by a statement stating that
one of the causes of an increase in the number of
colonies of Candida albicans in the mouth is high
blood glucose levels, high blood sugar levels make
Candida albicans easier to multiply (Hammad et al.,
2013). High glucose levels also play a role in
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suppressing the killing capacity of neuthropils, so
that the colonization of Candida albicans can
occured more ecasily (Darwazeh et al., 1990). The
condition of hyperglycemia can also caused
immunoregulatory system disorders due to
decreased chemotaxic power, phagocytosis and
bactericidal ability of leukocyte cells enhance the
risk of infection in the skin tissue (Jayanti & Jirna,
2018) The activity of phagocytes by leukocyte cells
is also influenced by the control of blood glucose
levels. In DM patients with normal glucose level,
there is an enhance in the phagocytic activity of
leukocyte cells. This supports the results of this
study, in patients with hypoglycemic glucose levels
as much as 36.7% of Candida albicans culture
results were negative. In a state of hyperglycemia,
changes in the oral cavity become more acidic due
to increased glucose in saliva and acid formation
also enhanced. This situation is a factor that
supports the change in the nature of Candida
albicans from commensal organisms to pathogenic
organisms (Balan, et al., 2015). Candida albicans
infection generally occurs due to colonization by
this fungus in the oral mucosa. Some factors which
are thought to enhance the ability of Candida
albicans to colonize are increased salivary pH,
history of xerostomia, and poor personal hygiene
(Dehghan et al, 20106). Candida albicans examination
in DM patients both type 1 and type 2 plays an
important role in the management of DM patient

therapy.

CONCLUSION

Based on the results of this study that has
been done we can be concluded that the state of
hyperglycemia is correlated with Candida albicans
infection in patients with Diabetes Mellitus.

ACKNOWLEDGMENTS

Gatitudes to the Head of the Clinical
Pathology Laboratory of Ratu Zalecha Hospital,
Kab. Banjar for permission to use Clinical

Pathology Laboratory facilities.

Nurmansyah et. al. | 49

REFERENCES

Balan, P., Castelino, R. & Fazil, B. A. (2015). Candida
Carriage Rate and Growth Characteristic of Saliva
in Diabetes Mellitus Patients: A Case-Control
Study. J. Dent. Dent. Res. Dent. Clint. Dent. Prospect,
Issue 9, pp. 274-279.

Bhavan, P., Rajkumar, R. & Radhakrishan, S. (2010).
Culture and Identification of Candida albicans from
vaginal Ulcer and Sparation of enolase on SDS-
PAGE. International Journal of Microbiology, pp. 84-
93.

Darwazeh, A., Lamey P.J., Samarayanake L.P. &
Macfarlane T.W. (1990). The relationship
between colonisation, secretor status and in-vitro
adhesion of Candida albicans to buccal ephitelial
cells from diabetics. ]. Med. Microbiol, Issue 33, pp.
43-49.

Dehghan, P, Mohammadi, F, Javaheri, M.R. & Neokian
S. (2016). Identification od Candida species in the
oral cavity of diabetic patients. Current Medical
Mycology, 2(2), 0—
0. doi:10.18869/acadpub.cmm.2.2.4

Hammad, M., Darwazeh, A. & Idrees, M. (2013). The
effect of glycemic control on Candida
colonization of the tongue and the subgingival
plaque in patients with type 2 diabetes and
petiodontitis. Oral Surg. Oral Med. Oral Pathol. Oral
Radijol, Issue 116, pp. 321-326.

Harina. (2002). Hubungan antara kadar glukosa saliva
dengan jumlah koloni Candida albicans pada rongga
mulut pada penderita Diabetes melitus. Journal of
the Indonesian Dental Association, pp. 274-277.

Jayanti N.K.S. & Jirna LN. (2018). Isolasi Candida
albicans dari swab mukosa mulut penderita
diabetes mellitus  tipe 2. Jurnal = Teknologi
Laboratorinm. 8(1), pp. 01-07.

Kadir, T, Pisiriciler R., Akyuz S., Yarat A., Ipbuler A,
& Emekili N. (2002). Mycological and cytological
examination of oral candidal carriage in diabetic
patients and non diabetic contol subject: through
analysis of local aetiologic and systemic factors. |
Oral Rehabil, V(29), pp. 452-7.

Kuswadji. (2015). I/mu Penyakit Kulit dan Kelamin. Jakarta:
FKUL

Nitzan, O., Elias, M., Chazan, B. & Saliba, W. (2015).
Urinary tract infections in patients with type 2
diabetes melitus: review of prevalence, diagnosis
and management. Diabetes Metab Syndr Obes, Issue
8, pp. 129-136.

Putri, N., Ramatri, D. & Sugiartati D. (2011). Uji in
Vitro Anti Jamur Candida albicans dari minuman
kemasan Yoghurt dan Kefir. Jurnal llmiah dan
Teknologi Kedokteran Gigi, 8(1), pp. 36-40.

Ship, J. (2003). Diabetes and Oral health: an overview.
J Am Dent Assoc, Issue 10, pp. 134-4S.

Taheri, M., Hajheydari, Z. & Hedayati, M. (2014).
Evaluation of candidal colonization and spesific



50 | Nurmansyah et. al. Jurnal Biomedika 13 (1) March 2020, pp. 46-50

humoral responses against Candida albicans in Wilson, R. & Reeves, W. (1986). Neutrophil
patients with psoriasis. In# | Dermatol, 12(53), pp. phagocytosis and killing in insulin-dependent
55-60.

diabetes. Clin. Exp. Immunol, Issue 63, pp. 478-
484,



