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=Abstract=
A Study on the Distribution of Oral Candidal Isolates in Diabetics
Si Heon Lee, Sang Won Kim and Yong Joon Bang*

Department of Dermatology, Catholic University of Daegu School of Medicine, Daegu, Korea
Catholic Skin Clinic”, Daegu, Korea

Background: An important constituent of normal human oral microflora has long been recognized.
The increase in the incidence of candidal infections has been associated with the increase in the number
of patients at risk. Especially, diabetic patients have been increased susceptibility to general and local
infections, but it is often equivocal whether or not risk factors such as oral-ambient conditions are
related to candidal colonization.

Objective: The isolates of candidal species were evaluated in the oral cavity of diabetic patients in
comparison with non-diabetic, non-immunocompromized subjects. Risk factors that could influence
candidal colonization in diabetic patients were also studied.

Method: Candidal species were isolated from the oral mucosa of 205 diabetics and 62 non-diabetics,
using oral swab and smear technique. They were identified by germ tube test, Cornmeal-Tween agar
and API 20C system.

Results: The frequency of oral candidal isolates was more common in 130 isolates (63.4%) in
diabetic patients compared with 23 (37.1%) isolates in controls (p<0.05), but insignificantly related in
age and sex distribution of both groups (p>0.05). Germ tubes were formed in the 102 species and
chlamydospores in the 105 species in diabetic patients. Candida(C) albicans among the species was the
most frequent isolates in both groups (80.8% vs 69.6%). The isolated 130 candidal species, identified
by API 20C system, in diabetic patients, showed C. albicans (104), C. tropicalis (16), C. parapsilosis
(6), C. krusei (1), C. kefyr (1) and unidentified species (2) compared with C. albicans (16), C. tropicalis
(2), C. parapsilosis (2), C. krusei (3), C. kefyr (3) in 23 of controls. These results were almost same in
both groups except for the relative high frequency of C. kefyr in controls. As for the risk factors, the
isolates were increased in diabetic patients who were smokers (p<0.05), but insignificantly associated
with sex, age, glycosylated hemoglobin and wearing of denture (p>0.05). Candidal culture rate and
diabetic duration were not correlated (p>0.05). The number of colonies in SDA plate was significantly
increased in smokers and denture-wearers (p<0.05).

Conclusion: The frequency of oral candidal isolates in diabetic patients is higher than in that of
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controls. Oral-ambient factors such as smoking, probably involve in the development of oral candidal
colonization, but not being the result of a single factor. [Kor J Med Mycol 7(3): 139-148]

Key Words: Candida, Diabetics, Oral isolates
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9] 74=2] A}Foli= Mann-Whitney U testS ©]-&3}
ARty e SAISH froJxk= p-value 0.05
olal= 33itk
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1. etxfe] gE A AgE 2%

SRt 205 F BAdol 84T (41.0%), @34d0] 121
g (59.0%)°12H A== 200 59 (2.4%), 300
1078 (4.9%), 40tH 4373 (21.0%), 50tH 5875 (28.3%),
60T 697 (33.6%), 70th 207 (9.8%)°|AT}. hET
62788 FAdo] 277 (43.5%), ©1Ado] 3578 (56.5%)°]
Fom AFE 20t 178 (1.6%), 30t 178 (1.6%),
40t 109 (16.1%), 50t 188 (29.1%), 60tH 2273
(35.5%), 70Tl 1078 (16.1%) 0.2 k2% HIo) A 50~
60tH7t 71 ¥kt (Table 1).

2. YoM ZH| ot el EeldF Hluw

F

Sl 2058 5 1308 (63.4%)°0 A W 2

Table 1. Age and sex distribution of diabetics and
controls

Age Diabetics Controls
(Years) M F Total M F Total
20~29 2 3 5 0 1 1
30~39 4 6 10 1 0 1
40~49 20 23 43 4 6 10
50~59 24 34 58 8 10 18
60~69 30 39 69 10 12 22
70~79 4 16 20 4 6 10

Total 84 121 205 27 35 62

tho] BelEdoen] tixdolMs 2% F 231
(37.1%)1 A F-2]E]o] Baltoll A tiFatr); 7
Ul Zjote] BEEWIEsE folsh Al =AUt (p<0.05,
Table 2). A}t F W] 7 zioiohte] e
2 84 Z 587 (69.0%), o419 EEl&e 12178
Z 129 (59.5%)°1leH, vl HAde] EEE
2279 F 127 (44.4%), 9439 HElE2 35 &
118 (3l4%)o2 w4 e & 7] it}
o] FEEol= AR folgk Afol7t §ld
o} (p>0.05). AHoll WE ol AT Ag- o
o] F7tol whet st JElR FeNlEe] S
S ROX& &9, $xlgro] 42 20~30tE A<
s =] Tl uhet HEEo] FUIs oY &
oJgh xfo]E Ho)R]| YT} (p>0.05) (Table 2).
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Table 2. Frequency of candidal isolates in the oral cavity in diabetics and controls

Diabetics Controls
Age (Years) .
M F Total (% ) M F Total (%)

20~29 2/2 2/3 4/5 (80.0) 0 0/1 0/1 (0)

30~39 3/4 3/6 6/10 (60.0) 0/1 0 0/1 (0)
40~49 13/20 9/23 22/43 (51.2) 1/4 1/6 2/10 (20.0)
50~59 13/24 23/34 36/58 (62.1) 4/8 1/10 5/18 (27.8)
60~69 25/30 20/39 47/69 (65.2) 5/10 6/12 11/22 (50.0)
70~79 2/4 15/16 17/20 (85.0) 2/4 3/6 5/10 (50.0)

Total 58/84 72/121 130205 12/27 11/35 23/62

(69.0) (59.5) (63.4) (44.4) (31.4) (37.1)

*%: No. of culture positives / No. of diabetics (or controls) < 100, " p<0.05

Tinsignificantly diffferent from age and sex distribution

Table 3. Identified species in diabetics

Germ tube test

.
Cornmeal-Tween agar

Species - - - - API 20C system
Positive Negative Positive Negative
C. albicans 100 4 103 1 104 (80.0)
C. tropicalis 0 16 0 16 16 (12.3)
C. parapsilosis 0 6 0 6 6( 4.6)
C. krusei 0 1 0 1 1(0.8)
C. kefyr 0 1 0 1 1(0.8)
Unidentified species 2 0 2 0 2( L5)
Total (%) 102 (78.5) 28 (21.5) 105 (80.8) 25(19.2) 130 (100)

C.: Candida, "Formed chlamydospores in cornmeal agar culture

ol A SR A E AT 259FellA] =
EAPL AAEA] al FolEA} g dAlel St
A 2 RS o] Ik (Table 3). ThE
TME 2395 F 16TEF (69.6%)01 4 FTLEAS
FAgstolar, ol FAell v 1577 o Bkt

(Table 4).
5. APl 20C system

Fxrol A BldE 130775 API 20C system©
ZAFe A3} C. albicans 1043, C. tropicalis 165, C.
parapsilosis 65, C. krusei 157, C. kefyr 15, 2o}a}
FutzAE P £ Aol BARER &

ZH vt 25°7F 22 E 2o (Table 3), ~1 <] Toru-

lopsis glabrata®} Trichosporum beigelii7} 242} 1527}
v oL I AL A= AllEkSith tiaetoll A
wj kgl 2375 C. albicans 165, C. tropicalis 27,
C. parapsilosis 25, C. kefyr 357} 54 % It} (Table
4). Frell A C. albicansyt =7} 217} 80.0%, 69.6%-
7V wokew C. kefyr7t tizwoll A vlad w@e A
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Table 4. Identified species in controls

Fugtold 72 echEe] B dig x4

Germ tube test

Cornmeal-Tween agar

Species API 20C system
Positive Negative Positive Negative

C. albicans 15 1 16 0 16 (69.6)

C. tropicalis 0 2 0 2 2(87)

C. parapsilosis 0 2 0 2 2(87)

C. krusei 0 0 0 0 0(0)

C. kefyr 0 3 0 3 3 (13.0)
Total (%) 15 (65.2) 8 (34.8) 16 (69.6) 7 (30.4) 23 (100)

Table 5. Candidal culture rate according to diabetic
duration

Table 6. Candidal culture rate according to level of
glycosylated hemoglobin

Duration (Year) Culture rate” HbA, Culture rate”™
~1 14/22 (63.6) 6.5~74 42/60 (70.0)
2~5 32/50 (64.0) 7.5~8.4 26/44 (59.1)
6~10 38/60 (63.3) 8.5~9.4 25/41 (61.0)
11~15 24/36 (66.7) 9.5~10.4 9/15 (60.0)
16~20 16/26 (61.5) 10.5~11.4 10/17 (58.8)
21+ 6/11 (54.5) 1.5+ 18/28 (64.3)
Total (%) 130/205 (63.4) Total (%) 1307205 (63.4)
"p>0.05 "HbA,: blood glycosylated hemoglobin, ““p>0.05
Table 7. Correlation of candidal species with the oral-ambient factors in diabetics
No. of diabetics (n=205)
Culture result Smoking” Denture”
With Without With Without
Positive 40 (76.9) 90 (58.8) 11 (64.7) 119 (63.3)
Negative 12 (23.1) 63 (41.2) 6(35.3) 69 (36.7)
Total (%) 52 (100) 153 (100) 17 (100) 188 (100)
p=0.03, “p>0.05

22} 50 5 32 (64.0%), 6~1013¢] 2} 607 F

3878 (63.3%), 11~15%1%1 22} 36™8 Z 248 (66.7%),

16~203¢1 32} 26™ F 163 (61.5%), 201 ©]A+<]
B2} 1148 F 63 (54.5%)°04 el gt
o] mid=] Yol 7|7} Zhtare] EelEt

= A% Aol gl (p>0.05, Table 5).
1307 9] FAollA FeEMAE HES 23,

oA 74 o311 5 6078 T 421 (70.0%),
7.5~84%1 7% 447 T 269 (59.1%), 8.5~9.4%1 73
$- 417 5 257 (61.0%), 9.5~104%) % 159
978 (60.0%), 10.5~11.4%1 73 178 < 1078 (58.8%),
11.5 o2l 74%- 2878 5 183 (64.3%)olA AU
e thato] viE]o], Fsld A0 FX] 9} T
Zevte] g Fo A= = 5 flio
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Table 8. Number of colonies isolated in SDA plate in diabetics being smokers and denture-wearers

No. of culture-positives (n=132)

No. of colonies Smoking” Denture””
With Without With Without
1~25 5(12.5) 34 (37.8) 1(9.1) 38 (31.9)
26~50 14 (35.0) 23 (25.5) 2(18.2) 35(29.4)
51+ 21(52.5) 33 (36.7) 8(72.7) 46 (38.7)
Total (%) 40 (100) 90 (100) 11 (100) 119 (100)

p=0.0120, “p=0.030

(p>0.05, Table 6).
7. S9X & QIR ALSK| HHi | A1t

FAE e At 521 5 407 (76.9%),
B4 2= FkAt 1539 F 908 (58.8%)
T zhetlato] s o], FAmtlA] 7
Ul xhthte] Bf-go] Z7HEATh (p=0.03). A&
AREEHE IRt 179 T 111 (64.7%), AHESHA]
= 1887 5 1197 (63.3%)°A] ztritleto] wj%k
Ho] X ARgEe wollA ghojthre] wjkgo
ERO gk Aol 7t GIRIT) (p>0.05, Table 7).
At} X5 ARSF FAfol| A i tte] §
T S7He @Rlskr] flel SDAC] wigke =t
APk A3, AT X E AREER Aol A zF
thte] FeEr Bkt (p=0.012, 0.030, Table 8).
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P,
= 1516t sDA, ¥
I A3, Cormnmeal-Tween ?‘_{HHX] = API 20C
system —% Alggste] oS w8, 543k, of
o L ofabd 2 NS v e e

9
< ol/do] AT} (p>0.05).
LA Tt EERIEE S 130/
205 (63.4%), Nl Al 23/62 (37.1%)°]1 T

3. $xrte] SDAOM ¥EE 13075 F 1027
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Ao A] 1053l A A7 A E QT i F
o] 3% 237F F 157FolA] Woldo] FAEAL
167l TR A E ATk

4. wFE ]t API 20C systemOll A SR}t
9] 13075 % C. albicans 1045~ (80.0%), C. tropicalis
165~ (12.3%), C. parapsilosis 65 (4.6%), C. krusei 15~
(0.8%), C. kefyr 15~ (0.8%), 433] ¥-HEA| &2 o
F2F (1.5%)F e, x| 4+= C. albicans 165
(69.6%), C. tropicalis 277 (8.7%), C. parapsilosis 25~
(8.7%), C. kefyr 35~ (13.0%)% 9] XA tix
ol A C. kefyr F7F HIA o, 1 8] ol
A= Afolg B 7 sidith

5. Aol A o] A T o] wdg A
H(p>0.05), AHE (p>0.05), F3FE A (p>0.05),
o] FH717F (p>0.05), <129 AR (p>0.05)7H=
frofgt ATTAE Kol gfstom FAutelA 2t

tthte] wiEe] =%t (p<0.05). F o] Bl
oM T} oA ARgFlA Fo4 A ST
At} (p<0.05).
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