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ABSTRACT

Objectives: This study attempted to provide basic data necessary for a prevention promotion program for
oral health management in college students. Methods: This study investigated general characteristics and
subjective periodontal health status using a structured questionnaire and examined the distribution of
bacteria related to periodontal disease in oral cavity by real-time PCR in subjects composed of 57 male
and female college students. Results: It was statistically significant that P. gingivalis was detected more
frequently in smokers with 25% compared to non-smokers with 6.1%, not detected in subjects that engaged
in tooth brushing more than three times a day, and was detected in subjects that engaged in tooth brushing
fewer than three times a day with 21.1%. Pathogens in saliva had significant correlations with each other
(»<0.05, p<0.01, p<0.001). P. gingivalis showed positive correlations with 7. forsythia, T. denticola, P.
intermedia, and A. actinomycetemocmitans, and T. forsythia with P. intermedia, and A. actinomycete-
mocmitans. P. intermedia had a positive correlation with A. actinomycetemocmitans, and F. nucleatum
with P. intermedia. Conclusions: Bacteria related to periodontal disease in oral cavities in college students
were distributed in various ways, and smoking and the frequency of daily toothbrushing were found to be
risk factors for the detection of bacteria.
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tH4). 5%k WAH FQ At A. actinomycetemcomitans, P. gingivalis, T. forsythia, T.
denticola, P. intermedia, F. nucleatum, P. micra, E. corrodens, C. rectus 5] QItHS5]. ©] 774 Al
= % A. actinomycetemcomitans+ =42 A AFES FEoHE YW oR BEE (6],
T2 (leukotoxin) S AJ1tsto] AR WSS AFE AT 7). A Q1o Z1o8E 2]=dgloflA
O 2 P. gingivalisi=¥12E/d, A7, T8/ Shto g Aol

r
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A Q= 2] Zlo] S7tet DRt AV it 278t 2|2 2] 2 H ok nty)
d A7 2|55 F-9lol A wo] TR e AR T e Ao A B HH9]. T

A O BARAAI O 2 2|2 F oA AAleh= Al o &2
AP -SRI SollsHo| ot At 412 JF=TH10). P. intermedia+ H-5/30|H &1 € F
o] QI I/t o ' S MAMI AT XA dAld A2 e Aol QAT P.
gingivalis, T. forsythia, T. denticolar*|7F"42H} #21/d0] SJ+=Red complex Alit2] 324 o

AR Ik, AR AT A 071 ) AEC] B, AT AT, BANES, o] e 2 Ak
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o] A 5 2 A R E 52 7|92 Red complex, Orange complex, Green complex,
Yellow complex, Purple complex2] 571 APZZHH 2 B35t 11].
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WS o] 83t ATso] EdlehA AP =] 1L QITH12-15]. H o]gko] DNARF gl &elo]

complex, Orange complex, Green complex = 7ot A, A
B 2 1Y A& Sl g 7 U A5 AltE9] AE A1 2%0& AR Ald= 1]
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2) Real-time PCR

T4 W AMlatS] AFEA-S 9151 Periogen analysis service (Microis, Korea)™= Z} target 0=
9] functional gene © 25 E] specific primer, probe S Al2}5to] DNA ©HH-S 27} S 25| = A vf
Holt}, Real-time PCR Fhg- 8082 =Z3F total DNAS Z+2}] primer set, probe2t $Ha-8-2H,
Hot-start Taq DNA polymerase2 231514 Z 20 w7} ==& A 25} real-time PCR-2 A| 345}
1, 72 AE YA st o] of AR8Rt real-time PCRE] 271-2 2= HAJS fafl 95°Cof|A]
10127E, ©]% 459 9] cycle-> 95°COflA] 15%, 55°CONlA] 15%, 72°CollA] 3027 Alddst3iTt. B4

77 Y A2 9501, 95-2] A& Red complex, Orange complex, Green complex 2 F-75
of FAISIATH11].
3. 2AYY

%] ZF== SPSS (SPSS Version 22.0, IBM, USA)E o|-&35}o] EA51ct ZAAFARe] At
2 532 HIE(N) 2 HhE-8(%)= AFE0Ilo ™, dRba] EA40 whe 7 Ui 2|5-deh v Al
zfolE H|wsl7] 9J5te] ¥ (chi-square) A2 AASIALE. 7 W Aldts 7] A=
Pearson correlation. .2 4519t} = SARFO] 52452 p<0.052 ST
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ZA A ] AutA EAJS <Table 1> 2t WoHAY 50.9%, oJ5HAY 49.19%°0]3110,

A 1Tk 42.1%, 204 oA} 57.9%0]31c}. SAR} 42.1%, 2
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9 33.3%% ZAE R

ke

Table 1. General characteristics of the subjects Unit: N (%)
Characteristics Division N (%)
Gender Male 29 ( 50.9)

Female 28 ( 49.1)
Age =20 24 ( 42.1)
20< 33( 57.9)
Smoking Yes 24 ( 42.1)
No 33( 57.9)
Drinking Yes 48 ( 84.2)
No 9( 15.8)
Subjective periodontal health Good 12 ( 21.1)
Bad 45( 78.9)
Tooth brushing frequency >3 38 ( 66.7)
3< 19 ( 33.3)
Total 57 (100.0)

Auka] B4 whE 4 U] Alet 1919t 232 2foli= <Table 2>} 2t} P. gingivalis &
2 9 olsled 0 M (p<0.05), 12 3] oJs} 3%

25.0%, B[S 6.1%2 57
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Table 2. Differential differences of the high risk group based on its general characteristics
Unit: N (%)

Pg Tf Td

Variables

Yes No 2, p* Yes No 2, p* Yes No ©, p*
Gender
Male 5(172) 24( 82.8)  0.503 269 27(93.1) 2.001 5(172) 24(82.8) 3429
Female 3(107) 25( 89.3) (0478) 000.0) 28(100.0) ©I57)  11393) 17607 (0064
Age
>20 1(42) 23(958) 3346 0(0.0) 24(100.0) 1.507 9(375) 15(62.5) 1.826
20< 7212) 26(788) (0061 261y 31(939) 020 7012 2788 (©177)
Smoking
Yes 6(250) 18( 75.0) 4.131 2(83) 22(917) 0.154 4(167) 20(833)  2.670
No 2061) 31(939) 0042 000.0) 33(100.0) ©09)  12364) 21636 0102
Drinking
Yes 5(104) 43( 89.6) 2.562 2(42) 46(958) 0389  13(27.1) 35(72.9) 0.147
No 3333) 6(667) ©109 @0 9000 (©533) 3(333) 6(667) (0702
Subjective periodontal health
Good 1(83) 11(917) 3299 0(0.0) 12(100.0) 0.553 5@17)  7(83) 1392
Bad 7(15.6) 38( 84.4) (0.069) 204) 43(956) O47)  11044) 34756 (0238
Tooth brushing frequency
>3 8(21.1) 30( 789) 4653 2(53) 36(947) 1036  12(31.6) 26(684) 0695
3< 0(0.0) 19(100.0) 003D 0(0.0) 19(100.0) ©309  4011) 15(789) (0409

*by chi-square test
Pg': Porphyromonas gingivalis, Tf: Tannerella forsythia, Td*: Treponema denticola

Table 3. Differential differences of the intermediate risk group based on its general characteristics
Unit: N (%)

i Pi' Fn’ Pm’ Cr
Variables Yes No X2, p* Yes No ¥, p* Yes No x, p* Yes No X2, p*
Gender
Male  19(65.5) 10(34.5) 2949  29(100.0) 0(0.0) 1(34) 28(966) 098  0(0.0) 29(100.0) 2.147
Female 12(429) 16(57.1) @08 28(1000) 0(0.0) 0000) 28(100.0) 0322 271y 26( 929) 0143
Age
220 13(542) 11(458) 0.001  24(100.0) 0(0.0) 0(0.0) 24(100.0) 0740  1(42) 23( 958 0.053
20< 18545 15@55) @97 3311000) 00.0) 13.0) 329700 @39 130) 320970 ©818)
Smoking
Yes  16(66.7) 8(333) 2520  24(100.0) 0(0.0) 0(0.0) 24(100.0) 0740  1(42) 23( 958) 0.053
No 15@55) 1845 11D 3301000) 0000) 13.0) 32(97.00 @39 1 30) 320970 ©O313)
Drinking
Yes  25(52.1) 23(479) 0650  48(100.0) 0(0.0) 1(21) 47(979) 0.191  2(42) 46( 958) 0441
No 6667 3333 @420 91000) 0000) 0000 9(1000) ©%2 400 9000 ©507
Subjective periodontal health
Good  7(583) S5(4L7) 0005  12(100.0) 0(0.0) 183) 11(917) 3817  1(83) 11(9L7) 0389
Bad  24(533) 21467) 7D 4511000) 0(0.0) 0000) 45(100.0) ©0D 129y 44( 978 0533
Tooth brushing frequency
>3 22(579) 16(421) 0566  38(100.0) 0(0.0) 1(26) 37(974) 0500  2(53) 36(947) 1.045
3< 9474 10526) @2 191000) 0(0.0) 000.0) 19(1000) @470 90.0) 19(100.0) ©307

*by chi-square test
Pi': Prevotella intermedia, Fn*: Fusobacterium nucleatum, Pm>: Parvimonas micra, Cr*: Campylobacter rectus
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Table 4. Differential differences of the low risk group based on its general characteristics Unit: N (%)

Aa Ec?
Variables
Yes No 2, p* Yes No i, p*

Gender

Male 3(10.3)  26(89.7)  0.183 0(0.0)  29(100.0) 1.054
Female 2(71)  26(929  (0.669) 13.6) 27(9%.4) (0305
Age

>20 3(12.5)  21( 875 0732 142)  23(95.8) 1.400
20< 2(61) 31(939  (0.39%) 0(0.0)  33(100.0)  (0.237)
Smoking

Yes 2(83)  22(9L7)  0.010 0(0.0)  24(100.0)  0.740
No 3(9.1)  30(90.9)  (0.920) 13.0)  32(97.0) (039)
Drinking

Yes 5(10.6)  43( 89.6) 1.028 12.1)  47(979  0.191
No 0(00) 10(100.0) (031D 0(0.0) 9(100.0)  (0.662)
Subjective periodontal health

Good 4(89) 41(9L1)  0.073 0(0.0)  12(100.0) 0271
Bad 1(83) 11(9r7 (0787 122) 44(978  (0.602)
Tooth brushing frequency

>3 4(105)  34( 895  0.004 126) 37(974)  0.509
3< 1(53)  18(947  (0.952) 0(0.0)  19(100.0)  (0:476)

*by chi-square test
Aa': Aggregatibacter actinomycetemcomitans, Ec*: Eubacterium nodatum

5. 72 U M2 Zt] Atz

T W Al 7Ho] A BREAIE: ot 7] ffsto] Ak AlS AAIR Aik= <Table 5>9F £t P,
gingivalis} T. forsythia (=0.371), T. denticola (r=0.755), P. intermedia (r=0.464), A. actinomycete-
mocmitans (1=0.330)7toli= 2] “FRHAIE H Y (p<0.05, p<0.01, p<0.001), T forsythia®} P.
intermedia (1=0.941), A. actinomycetemocmitans (r=0.908)7 o= o] A7} =7 0 & 1}
EPATHp<0.001). P. intermedia®} A. actinomycetemocmitans{ o= 2] 434 (1=0.869)7F L

O H(p<0.001), F. nucleatum>} P. intermedia?}oll'= F2] A48 A(r=0.289)7} Q= Ao 2 Lt
EPTH(p<0.05). C. rectus®t A. actinomycetemocmitans?toll= 2] 4330 A4(r=0.305)7F A= A
© 2 YEPITHp<0.05).
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Table 5. Correlations among oral pathogens
Pg' Tf Td’ Pi* Fn’ Pm°® Cr’ Aa® E¢’
pg' -
Tf 0.371%* -
Td’ 0.755%** 0043 -
pi* 0.464%**  (0.941*** 0.056 -
Fn’ -0.065 0.005 0.043  -0.018 -
Pm° -0.041 -0.025 0.024  -0.044 0.289* -
Cr’ 0.149 -0.032 0.192 0.054 -0.052  -0.023 -
Ad® 0.330%* 0.908***  -0.038 0.869*** -0.003  -0.031 0.305* -
Ec’ -0.041 -0.025 -0.038  -0.029 0.179  -0.018 -0.023 -0.031 -

*p<0.05, **p<0.01, ¥***p<0.001 by pearmon’s correlation analysis

Pg': Porphyromonas gingivalis, Tf: Tannerella forsythia, Td*: Treponema denticola, Pi*: Prevotella intermedia,
Fn’: Fusobacterium nucleatum, Pm®: Parvimonas micra, Cr’: Campylobacter rectus,

Aa®: Aggregatibacter actinomycetemcomitans, Ec’: Eubacterium nodatum

sz 3oy

AFRANAE7FE2 20150 757 ] X2 H] SA R 7 3ol ofobd 2|29 9 2| 54e 2kt
74 o) Aol A = WA= g A 0 & WS SHlT]. 770019 F O] w1 ¢of 2 FaofHl-8-2
49009199, FofHl= 340091919, A “57] tiH] SHE2 15.5% 2 7FF =AU 3]. 229 2 A
FARRE o] F-20] 7Fseh deteloll Etskal At Ablo] w2 AH|H Y Q52 o 4
7h e}, AR R E R0 At A E th= of ] SR AlntEo] 594 o= A[E] Hlof| 2] 5]
A, T AlRESO) A= g e Aol ofs sk 2l o= el A Qlrt 1B B e st Al E |
Aol YQ1te] 45 Folal Alto] 72 elAlste] eSS 271X &Skl offoh= 22 Wi
Fa3F FEot). 2T ol e dete] A m Rtk o] tigh 5244 x5 Qlo] A E
o= g el E8starat gtk Tk o= 4 Wl e Ao 7t 4 real-time
PCS (polymerase chain ration)d'#.2 2 FA6}al <L747)30ko] TAE 9F6] 2l Qlri{16]

whebA] 2 S real-time PCS Wl osfl tish 59 73 Wl 2)57de ¥91o] Bl= AletE9
AE A8 AL T Alut-5 TH] A THRIAIS SIstalat sheint o5 Fofl A7 7 H

)
f
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N,
P
B

TR Hit §71FAE AolFal, &5 T AR

=
FHVol= A Mt O 2 P. gingivals, T. forsythia, T. denticola”F JTY. P. gingivals=714% A]
FAgoA Fagt dRlatela, Aldete] k& Wi A5 Ul P. gingivalis©] 5= 57 17].
Umeda {18 2|5 AltHAE Ald4gE ofdolo|\X P. gingivalis 8.9%, T. forsythia 42.9%, T.
denticola 48.2%E R 5111, A[19]-& 2-124]2] ofgdo]| 2|FAgtollA P. gingivalis 95.7%, T.
forsythia 44.3%, T. denticola 48 2%= X SIS}, 71 5{13]2] 8-184|9] X|5=2gt Uolwo] Ak
2 B AFANX+= P. gingivalis 61.5%, T. forsythia 53.8%, T. denticola 29.2%% R SISt &
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ALl M= P. gingivalis 27.9%, T. forsythia 6.9%, T. denticola 56.5%2 2F{F2] z}o]7} Q=710
T AT e RS HRE A 2] 9] o= RARRRY] A H] S0l whE Ao 2 At
EIth. P. gingivalis= Bl QA E T SAA A Aldto] B HEE o] 7-2J6k3it(p<0.05). SR =
Zpol] vlsh 2152 gto] 1.638 o =2 A= WPl o m[20], Aot S8 5-79 ==
2ol AejAu ofelethal stod[21] & A FHAfolA B HEE o] [sIelth &4
o] Fart QAR 2FgshH[4] A1 FAe W AltS 57171 8.910]

7| g Ales €171 flshie 5 dalso] /S & 4= Qth. 201588 A7 HH 21
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2 o o FEE O f oL Qo 19
87 97t 242 Al AFo] Z71l0] 214 4E At flfaglon Are A7
L Alto] HESL Wk o] 7] Aol elele] Pehm Az o)
lo] Bero]mz el e o 19138] o)y Sedo] 53t
do] HAT 4 AwE AAG BEA PNV LS 0] sttt Aws
gkt Yo] 712 Orange complex+ P. intermedia, F. nucleatum, P. micra, C. rectus=.
BFETH11]. P. intermedia="8"3"Y 65.5%, 15 42.9%° 2 Foo] =k oL} -5-0o12] oIk
O H(p>0.05), 204 RIREE T} 20t o] Foll A o] Ho] HEo] E 3l out-F-olde /l3thp>0.05). &
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A7-0] oY h= FASHAl ZARE AT £{12]9] Aol = Aol Frofstrtal stalov, &
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nucleatum-2- 734 ZAFAV A B HEFIAAL, oh= 42312 G LA[5HIH. Kolenbrander
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1. P. gingivalis= S92} 25%, B1Z 94} 6.1%2 SR04 o Hol AEE oM (p<0.05), 1Y€
A& S0l 33] o> HEEIA| &, 33] ofstoll A 21.1% = AEE 0] FAA o= folst

ot

i

2. F. nucleatume BE= t)dRIo| X AEE RO, P intermedia, P. micros, C. rectus =19 A&
A Sl 33] o FH Tt 35 ostollA] B AEH o -F-OISHA] 2T (p>0.05).

3. A. actinomycetemcomitans2} E. corrodens~— 272} 14 31&4 33] olslof|A o] HEE oLt
FISHA] eI (p>0.05).

4. 173 W AlFE Ttolle AR 2 Solgh AtatAZT 9122 H(p<0.05, p<0.01, p<0.001), P.
gingivalisx=T. forsythia, T. denticola, P. intermedia, A. actinomycetemocmitans®} 2] 73373
= HAA, T, forsythia= P. intermedia, A. actinomycetemocmitans2} %] 43Hdo] JJAct. P.

intermedia=A. actinomycetemocmitans2+ 3] IS RH.OM, F. nucleatum=P. intermedia
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