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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 G YW o R BRE[6],

Bl =2 (leukotoxin) S AJ4tote] Al BiESLE ARE AJITH 7). ARloA] 1885 X2t 4
WAL= FaF UJMA O R P, gingivalist= B2, R 714, I8/ DO 2 Aol

o
Q87 347 Sols o] 5ol A 24 FETHI0]. P, inrermedia’= ¥} 5-401o] B 23
o] g I/t o' S MM AT XA dAd Al e Aol QUEH1]. P.
gingivalis, T. forsythia, T. denticolar*|7F"42H} #21/d0] SJ+=Red complex Alit2] 3242 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 complex 2] 57] AZHH 2 B35t 11].
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2) Real-time PCR

T W AMlate] AFEA-S 91519 Periogen analysis service (Microis, Korea)™= Z} target D&
9] functional gene 2 25 E] specific primer, probe S Al2}5to] DNA ©HH-S 27}t S 25| = A vf
Holt}, Real-time PCR Fhg- 8082 =E3F total DNAS Z+2FE] primer set, probe2t $Ha-8-2H,
Hot-start Taq DNA polymerase2 <3151 & 20 w7} ==& A 25} real-time PCR-2 A| 345}
1, 72 AE A st o] of AR8Rt real-time PCRE] 271-2 2= HAJS Il 95°Cof|A]
10127E, ©]% 459 9] cycle-> 95°COflA] 15%, 55°COllA] 15%, 72°CollA] 3027t A5ttt B4

77 W A2 9501, 95-2] A& Red complex, Orange complex, Green complex 2 F-76
of FAISIATH11].
3. 2AYY

47 A== SPSS (SPSS Version 22.0, IBM, USA)S o]-8510] A5 9t ZAAIARS] Lut
2 532 HIE(N) 2 HhE-8(%)= AFE0Ilo ™, dRba] EA40 whe 7 Ui 2|5-deh v Al
ZolE Blwslr] 9J51o] x” (chi-square) AAS AAEIAL. 74 W AldS 7He] A=
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ZAPAAL] AutbA EAJS <Table 1> 22Tt WY 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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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 2oli= <Table 2>} Zth. P. gingivalis &
2 9 olsled 0 M (p<0.05), 12 3] oJs} 3%

25.0%, B2 6.1%2 57
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Table 2. Differential differences of the high risk group based on its general characteristics
Unit: N (%)

pPg' Tf Td

Variables > 2 2

Yes No x, p* Yes No x, p* Yes No x, p*
Gender
Male 5(172) 24( 82.8)  0.503 269 27(93.1) 2.001 5(172) 24(828) 3429
Female 3(10.7) 25( 89.3) (0478) 000.0) 28(100.0) ©I157)  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) (0067 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 2(61) 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) ©109 900 9000 (©533) 3(333) 6(66.7) (0702
Subjective periodontal health
Good 1(83) 11(9L7) 3299 0(0.0) 12(100.0) 0553 5@17)  7(583) 1392
Bad 7(156) 38( 84.4) (0.069) 204) 43(956) ©O47)  11044) 34756 (0238
Tooth brushing frequency
>3 8(21.1) 30( 789) 4.653 2(53) 36(947) 1036  12(31.6) 26(684) 0695
3< 0(0.0) 19(100.0) 003D 0(0.00 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 (%)

4

Variables i B i > P B o B
Yes No x°, p* Yes No x°, p* Yes No x, p* Yes No x°, 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) 0(0.0) 13.0) 32¢970) @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(97.0) @39 1 30) 32(970) ©O313)

Drinking

Yes  25(52.1) 23(479) 0.650  48(100.0) 0(0.0) 1(21) 47(979) 0.191  2(42) 46( 958) 0441

No 6667 3333 @420 91000) 000.0) 0000 9(1000) ©%2 400 9000 ©507

Subjective periodontal health

Good  7(583) S5(4L7) 0005  12(100.0) 0(0.0) 183) 11(9L7) 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(97.4) 0500  2(53) 36(947) 1.045

3< 9474 10526) @2 19(1000) 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 3 5
Yes No x, p* Yes No X, p*

Gender

Male 3(103)  26( 8.7  0.183 0(0.0)  29(100.0) 1.054
Female 2(7.1)  26(929)  (0.669) 136) 27(9.4) (0305
Age

>20 3(125)  21( 875  0.732 142)  23(95.8) 1.400
20< 2(61) 31(939  (039%) 0(0.0)  33(100.0)  (0.237)
Smoking

Yes 2(83)  22(917)  0.010 0(0.0)  24(100.0)  0.740
No 3(9.1)  30(90.9) (0920 13.0)  32(97.0) (0390
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(911) 0073 0(0.0)  12(1000) 0271
Bad 1(83) 11(917  (0.787) 122) 44(978)  (0.602)
Tooth brushing frequency

>3 4(105)  34( 895  0.004 126) 37(974) 0509
3< 1(53)  18(947 (0952 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)7 o= 2] A H11(p<0.05, p<0.01, p<0.001), T. forsythia2} P.
intermedia (1=0.941), A. actinomycetemocmitans (r=0.908)7 o= ko] A7} =7 0 & 1}
ERATHp<0.001). P. intermedia®} A. actinomycetemocmitans? ol = %2 ATH4HA|(r=0.869)7 31

O H(p<0.001), F. nucleatum} P. intermedia? ¥l = F2] 4338 (r=0.289)7} Q= Ao 2 Lt
EPTH(p<0.05). C. rectus®t A. actinomycetemocmitansZYoll= 2] 330 A4(1=0.305)7F A= A
O 2 YEPHTHp<0.05).
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Table 5. Correlations among oral pathogens

Pg' Tf Td’ Pi* Fn®  Pm* Aa®  EC
Pg1 -
T 0.371%* -
Td 0.755%**  .0.043 -
pi* 0.464%*%  0.941%x 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 0305*% -
E¢’ -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, TE: Tannerella forsythia, Td’: Treponema denticola, Pi*: Prevotella intermedia,
Fn’: Fusobacterium nucleatum, Pm®: Parvimonas micra, Cr': Campylobacter rectus,

Aa%: Aggregatibacter actinomycetemcomitans, E¢’: Eubacterium nodatum

sz Y

ZVAEHAAE AL 201518 8] ] SAXE ] ek 29 = A0 $4f
7} 2fef AR T AR B S0 2 TES S, 77007 9] WRIYe] acFFoluge
49009191, Folli= 3400019191, 7 57 tholl STEL 15.5%E 7F3 £ P31 A2d 2 A
F8L ofo] 535 7R T RolT BFSIT LT Aol AR 40T 9L & 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
Q5 FFolt}. 2 el e dete] A =Rtk o] digh 524 42511 Qlof AE
o= 73S ol E8starat gtk T o= 7 Ul e Ao 7t 42 real-time
PCS (polymerase chain ration)t.0 &2 BAo}11 747473 7k0] TALE Y61l QITH16]
whebA] 2 S real-time PCS Wl osfl e 59 73 Wl 2)5det ¥1o] B= Alt59
AE A8 AL T Alut-5 TH] A THRIAIS SIstalat sheint o5 Fofl A7 7 H
TR iRt F717 S Ao, ¢ S diitls e e 7 x Ame

A58 el Faeh A= She Red complexof] Hoke Akt 215d0] 2 2222
FHVoR= A Mt R P. gingivals, T. forsythia, T. denticola” Y. P. gingivals=7134% ]
FAgoA Fagt LRI+t ]l x|5dgto] oS wf 2| W P. gingivalis©)] 4= 57T 17]
Umeda 5{18]-2 X|5= Mlet-AHAFE Al of=dool X P. gingivalis 8.9%, T. forsythia 42.9%, T.
denticola 48.2%= K11 S0, A[19]2 2-12412] ofglo] 2|FA2lollA P. gingivalis 95.7%, T.
Sorsythia 44.3%, T. denticola 48.2%5 B 1Sttt 4 5{13]2] 8-18419] A|F4gt lto] AaF
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%% 2F{Fe] 2}o]7} Q1= 710
T AR QI thE RS TR A 2] 9] o= RARRRS] A H] F7Tof whE Ao 2 At
Het. P. gingivalisi= B F AR SR oA Aleto] B AEE o] 7-2lsklth(p<0.05). A4 =
Zpoll vlsh 2152 gto] 1.638 o 2 A =E WPl o m[20], Aot S84 5-79 ==
Aol e A ofplethal stod[21] & A SR B HEE ] I[sielth &4
o] Fart QAR 2FgshH[4] A|FAe W AlethS 5717 1= 8.410]
7] Rzl Al E017] Helixle ad o] Fasithal & 4= Utk 2015958 17E S Z]
Aoz 2]ty - O YoM FAX| =7 AR AL gl oLt Ftolgo] Yol A529] F R E 55

Atgde] B/deld 4= Q= stofof etrfal AZbe. 1 A& SlpollA P. gingivalis= 14 32
=

> I
re

S
L o
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Mo
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e,
ridl
i
o%,
=2,

®

—_L
=

re

oV &G sl A= AR ot BAHCR §lSATI(p<0.05). T. forsythia®} T
denticola’™ 19 1474 91571 38] olir} 35] oflel wf o AZ ot Selge qgic 19

=
A& 7 A5 Al AE0] S7H 0] 24 Sk Ta7t Al el ow AlmEnh At
+ Allto] A&Fstal f=kg o] F7] Hof Bpefo] grhiid = o)
Aol ZAo|ng SHIE FIEA M o g 1Y 33| o[ Al&Ho| 51
3 2 QU= HAR BhEA] 1A w-so] W @ sittal AR
Aol Fhgo] 712 Orange complex+ P. intermedia, F. nucleatum, P. micra, C. rectus=.
ESETH11]. P. intermedia~="83Y 65.5%, I5Y 42.9% 0 2 F5HAo] E=qk o1} -5-2l51A] oIt
O H(p>0.05), 204 RIREETE 20t o] Foll A o] Ho] HEo] E ot -F-old2 /l3ithp>0.05). &
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Green complex©li=A4. actinomycetemcomitans, E. corrodens = 575|311 QIT}. A. actinomycete-
mcomitansi= BV AFAE] LRIt 0 & TR F A} theA| 3 £t whE sl 2 Efe X]4 €]
AV PAPE 2 om 10t} 20toll A PEETA BUSHITH4). & dellA= 200 et
12.5%, 20H] ©1d 6.1%= AZE5I3{th Umeda -5{18]-> 1.8%, A[19]-2> 20%, A[23]2 83.3%,
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Alitg 7Fe AR AN P. gingivaliss=T. forsythia, T. denticola, P. intermedia, A.
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1. P. gingivalist= A2} 25%, Hl1Z2} 6.1%=2 SHA A o To] AEE oM (p<0.05), 1Y
A& S0l 33] o> HEEIA| &, 33] ofstoll A 21.1% = AEE 0] FAA o= folst

ot

b

2. F. nucleatumS BE= t)Afo| X AESE .0, P. intermedia, P. micros, C. rectus — 19 A&
A Slgeof| A 33] o FH T} 33] ofslollA] B HEE Lo -frolskA] 224t (p>0.05).

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

4. 77 W Al Ttolls SAIR = ot AT A2 H(p<0.05, p<0.01, p<0.001), P.
gingivalisx=T. forsythia, T. denticola, P. intermedia, A. actinomycetemocmitans®} 2] /337
2 B, T forsythia=P. intermedia, A. actinomycetemocmitans}+ %F2] 43 o] ATt P.

intermedia’=A. actinomycetemocmitans2+ ¥ IS RA.OH, F. nucleatum=P. intermedia
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oAFo] 47 Avhreal-time PCRE o} 83 424 7412 5] b5 0] 774 ] X008 ol
AfSo] chofshA st 9182 & 4 glglom, SATH A A4 T Al A2 AR e
o ZAIIEL. Alel AR TS B 4 UES 74 U Al A4S el A5
SIS AT, ATpEgleld A Fdne Tge) 43408 $8E 4 QlEs Fu
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