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Table 1. The demographic characteristics of subjects

Test 28

Control 16

23.9 + 1.9 15/18

53.3 + 2.0 4/12
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Figure 1. Experimental protocol.
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Figure 2. The change of the mean values
(standard error) of probing pocket depth
during experimental period (n=74 for ex-—
perimental group: n=26 for control group).
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Figure 3. The change of the mean values of

SBI during experimental period.
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Figure 5. The change of the mean values of
GCF volume during experimental period.

(++. significant difference in GCF volume between
experimental and control groups by repeated measured
ANOVA, p<0.01

. significant difference in change from baseline between

experimental and control groups by independent t—test,
p<0.01)
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Figure 6. The change of the mean values of GCF IL-18 amount and concentration during ex-—
perimental period (n=24 for experimental group; n=15 for control group).

1L-1 ra total amount

B pomcoaemrer oo omen et e e

14 S 1
, 12 *— ~
2 S 4 I
e 10 ) . e L L
T s . i M Chanew i Esperimental gronp|
e : - !
S g { T Change i Control group
g a T i -t Experinental group
E 9 o —*—Coate Mgroup !

' - i He . |
0 i ) Loremn
2 L. Baseline £ i
Periad

IL-1rn cond eniration

TG [ e e
20 N :
s © 7| EEEAChange m Experimental group
- ~7 . EETChange i Control group
Ey w e - - B ce 1 —&— Experveentalgoup
s L. . . = o -Contwlgroup
Q - -
Baseling -
5 S

Figure 7. The change of the mean values of GCF IL-1ra amount and concentration during
experimental period (n=24 for experimental group; n=11 for contro!l group).



g Ui & A¥Toll4 0.08 pg/ul, HRIA
0.04 pg/wle]1L 7HE & AdtolA 0.08 pg/
ul, oA 0.14 pg/ulo|R o Tt 7hof 19
gt Zpol= giIrHFigure 6).

[L-1ra®] o2 A& A AR Ajof| 11,0
pg, 370Ee) 10.7 pgl= 0.3 pgd] TAE Holn
=atofl A A A& Alof| 12,6 pg, 37)He] 13.1
pglE 0.4 pgd 3715 HYou T ¥+ Zojr}
SAXOE FO5HA] oit) IL-1rad] F=+ A
oA A AlR; Aloj|l 154 pg/ul, 37Kl 16,5
pg/Wd= 1.1 pg/ul®] 718 EYal thxolA Al
o ARE Alofl 18.8 pg/ul, 37Kl 175 pg/wl=
1.2 pg/wt®] HAE B0t O xpolrt Tt 7o
SARCR [8IA]= YK Figure 7).

A2 B ) IL-1ra/IL-16 B8-S 21304
A Al Alofl 78, 37l1€] 8302 STV, o
ZaolMe AP Al Aol 146, 37| 1342 2
aslo] =t il WHalekdo| FelatA th2A| vt

WHTHp<0.05), W¥st A=(APS 5 7 =t 1
a8 Aol Tt 7tof| BAYCE [otr| &
UTHFigure 8).

PGE,9] o2 AdatolA A ARF Aol 1,22
pg, 37NEe) 1.22 pgo & W37} §lglon tiZylo
A AY AIE Ao 2,02 pg, 3711l 2.36 pgl®
0.34 pg9 F7F8 Koy T 7F A7} BA14]
o7 20512 It PGE9 HEi AlFLofA
Al AlZF Aofl 1,52 pg/ul, 37§80l 1.65 pg/ul=
0.13 pg/ule] 5715 B x4 Ad AR
Aol 2.86 pg/ul, 3711Hol 3.39 pg/ulE 0,53 pg/
ul® 3712 Ho Ao S7io| 2R &

Al YeRdeLt 1 jol= AR E [o5kA| ¢t
CH{Figure 9),
V. 274

Ak AE] W mlEe] o AR ofs

[L-1ra/IL-1§ ratio

Ratio

N Change in Experimental group
B8 Change in Control group
A —#— Expenmental group

-{ —»— Control group

Periods

Figure 8. The change of the mean values of IL-1ra/IL-14

ratio in GCF during experimental

period (n=24 for experimental group: n=11 for control group).
(*: significant difference on IL—1ra/IL—13 ratio between experimental and control groups by repeated measured ANOVA,

p<0.05),

PCGE, total amowmt

g ’“”Z W Change in Expe rimental group
| #88 Change in Controlgmup

] —&— Expenmental group

§ —#—Contwlgmup

AMC UL PEN ATeE

PGE, concentration

@
(=]

. M Change in Expenrental group
3 mEEm Ch ange in Controlgroup

| —&— Experimentalgroup

‘“ —=— Contwi group

o
(]

LONCENIAnOMPEI L,

—
o

o
=)

Baseline IM
Pernds

Figure 9. The change of the mean values of GCF PGE, amount and concentration during ex-—
perimental period (n=24 for experimental group; n=11 for control group).

96



s, AolErk), mmarhs
QJAFA] oFAJo| L/]-E]-L}ﬂ]
o og—/s; Yglel NET] X2 A F Shp
A <dsle) Mgt AAgtoR A7e 7z
1 AT 3205 o) 798 AV
she Zolt}, A7A=
29} oJ7ky 2|2A=7} 9o
Az ol AAAPIT ke AN,
SRR A7 A
/‘o]'E]-]Q] ""‘Z(:]:

];Z.

54 FAE FHo= i ko= 3
~67ge] 7iztog AlFEL

Caton 577 FATl7] BejolA) XA R)ALw
A7 doxycyclined B-&AIZEE of XA
Eog NSt AorTt AF B Sz 3G
Zole} o) ) mapxolzin Barslgitt Soder
502 wioluly 23
BoI%E W 671 I dixol via) AT A

A H % metronidazole E-

S wsickn Sisiek, A2k ko) ekl
& 33 F= R0 NF 28 A% 44 =9

7 QA S, Muon S8 H7A9
7} el opR, Ewn 5 AEe
3l nutraceutical S H-83L w] tzTo] B3|
A7 Zlolgk B 220 vt § A v
3Fct.  I#y fRA1EEle]  doxycyclineo]ut
metronidazole 5 AYA|Q] Avlol tisk ¢l ok
o] HE|Xt vekiolt nutraceutical®] H}
£ 93k A2 A9 glok
QATEFOIN Aol orbl, AEA

Huz 3t Y FEEPRF-K2)E /W6l Es
=9 ol ZF F2E digh AFPA AldolH

== 110 X7
TEET &

O

ﬂJ

A FE2EQ LU} ZUREREE ZnAx AT}
Z7lk0m ostn] 2228 Yzgo] ula| tar

trate—resistant acid phosphatase (TRAP) 2
WA TRAE S BT AW 22

= 0=

]
2HL

22 TNFa9] FE2 @43 oz ofaid
A ATk PRE-K2 ARo| oltt ZRAE B4

23, SBAZ Y oA, 9% oA A4S Yo
5 9l ol AT NF X F fA]

F i

97

3EAJo| A vENIF PRF-K2E £33t nutraceutical
o] Hgo) Z5gte] Aae] Qo] ApolETtel 42

T QA el WiElel glo) fefet A gl
A% opule
ol AT A3t B NG ol UFz

?}2

13
Badersten =

Sob A 2000 08 93 A0 2ae
& Becker 57, 1|3 77, H9HE XFAE
T 61 T AT 2019 BaE wTE 7 5
o Q47 Aol SAlT ol Al Hol
S A 2o SBI) A% AFARY| G
A ot Aoz s 4 otk Jeht 7 500
AN = R AT Zole #spt Aw Ui
% 7k 2 el 1 % eEos $AHd
ohal sigict ol A-follis Aol izl
8l FolstRl= QEIAINE 7R 37127 st
7o 27 ekt X350 oft X8 B3} o)
T nutraceutical®] I} €3 Z 101—4 Sl
sloll FFs & AR F52 o . SBl= A
oA FaL diEtoljA F71E Hof £
Zho]| WS} %VJO] =24 YeERt nutraceutical €]
FEEo = SBIO| Hishb xAfE| It Y%t
A Eds BASkE AL EH—QJ TRlo] B4

[N
—

]Z

=
Has

Zlofe]| Agt=lo] AMRE = gloma HO| EolAo]
3L Hio] ixjoflAl @ Aol Ao 2T HA
gF3ka] v g3ted L ’H‘_e B8 4= 917 of
Bof| AJZAgte] 95t kol © 4 9,
A2 G oFe] St A A= F7Ieke) A
Ao ofe] Aol BaEHPFTT, 1 ool
%S Periotron"Z o}83le] AT AL 4 9



. ® =
O Periotron. =4

27} 20013k A9 A%
S 21~409) A 7

. ==10  810]
Uehdick eld Qiek | o
Periotron® 8000

=
o 2Rtk RS PR Azo) oy

A
36.6°0% ffadlo] AT
wolAle 35,59 B FF0] i ¥ 4412 FF
o] F71E YEol F + ARolof BAEcR R
ok 2jolE Haarh Aol A& @4 kol 7
A5 UeEhjls 202 Hol PRF-K2E 3315F nu—
traceuticalo] HF A k80| Sl= Aoz FHH,

IL-12 H3A AlolEZRRIC R 543 HHE
Uetli= 314 2x7tojct, Masada 572 IL-1
a, f RF AFEEe] ks ol STRIL AT R
T faEo] A5 22| w3 Y=g Uthls #4)
A7FE o okl st L1009} IL-189] = 7t
Al FH F A"e] e FHolA IL-leRH TL-1
FE ok ME/F 408 H o @] gl
IL-16% 718k Aol o 783, Hou 578
AlFERAlA IL-182] B =5 Uit
IL-189] F2 A2 Aeet 7 A5d 4ol 571
off w=h FefstA S7Fetd o e Aol U
ERFR] SRS sty 559 AR Al e A
= QT oz o] A wiee] F=d
Righe 3EE A5 BA] A2 BR8] o wht W
o o OEE TL-149) o) A2 AJHE v
She Aoz A=A Qo ol Aol IL-159]
G s=E BF SAsI et F AddolA o
ol Bjsf o =2A| Aol w37t o
20| Aol o ARt gt s B &
AL SR ol Al =t 212 4
A <Fo] WSt o] wet ARJETI] seo] 3
Fo TEE sEHTE o] AFATHIRE R
ol <t 7P o fast sle= deA Qlrt u
2A IL-189] 2 wrelsiAle ko Addol

98

et o AR P oIS o 4 s
Engebretson 52 X|Z24%10] Alwof W IL~14
L .

ot AlollA] 8.9 pg, 4
g xjghS 7HR EAjol|lA] 1219 pglE A3l
Azo] wet Go5t 2712 Btk Rawlinson 5
o] o= TL-189 =&l AZTE HojA
0.01~0,04 pg/ul, AT} Q= FRloA= 011

of okg Zetgter] Mg

pg/wlE EHEet, oWl Fqted= S8d 111
BQ] Gko] 0,18~0,33 pg®Z Engebretson 59

HAHTI 375 0.28~0.43 pg/
o2 Rawlinson 579] A7} SARsIGIT) o
AT AFAR & Ae A5 e 2
5 Aol X G7o Y AolE7HIe) SES
2gei90) wEe] o e 442 249 oz

A S

2

IL-Trals TL-10] ofs) 284 A8e 5

H IL-1p= 7R IL~1ra
L Zhasi)y RuEQel’. Ishihara S92 IL-1
IL-1ra®] Bl&0] X|2Z St Z71ersE 79
Al F7rete] xj5Agke] Almel UstAl AN
o IThi sttt wEpA] ol dtollAle HE A
eo] AEsHd Wr7hs 9l8) IL-15, IL-1raol thgt
e Gl | ot g EAEIII 11 HiEE

ST

Ishihara Z%2 [L-1ra®] ofo] AHL9] XX &
=
=T=

45 Hol= oA 27.9 ng, A3t X x2&
Hol= FelollA 42.2 ng= AT Akof wet
71k IL-1/TL-1ra BI&E AEQ] XZ2Z &
Hol= BOolA 4.6, M3 AxF FFE Hole
HojoA 27 22 Agke] Hrof wet Syl B
T35kt Rawlinson £79] ool IL-1rall
7t A7t HlolA 0.59~9.65 pg/ul, Ao
A= ROl 0,44 pg/ul= SH=GI o A+
oA IL-1ra®] <o) 10.7~13.1 pg, &L/} 15.4
~18.8 pg/uwlL = Ishihara =0} Rl
Rawlinson =] o7 ZATHTI= okt =2

Ll 3E .

1 ofN

el
ey
Bk [L-1rad] F= $AE Qo= AR
Adoa S718lal tizdollN Hashe F¥e



Hoy 575 ] ool & Aot fARKIL
3 A& 7N Y [L-1ra/lL-15 B]&0] 3771Y
T AdTollA SIS diRgtola Thasie] F
o 7ke] W3} oFo| [olsHA| thEA YeRdtt

PCRy= 924 wi7jdlZ L1 TNF—(oZ2EE
Tt A S op|Eh A
FARM0| Sl S ol IVHED AFAR & 4
A5 2tF Alexander 578 PGE,0] %7}
11,0 ng/meo)) A X527 & 8,16 ng/ml 0= A
SIATHL it o dAtois X2 datel y
PGE; %F0] 1,22~2.36 pgE A@Fo)A= 37147}
AL glglal diRgtolM= 57181 AL PGR; 5%
+ 1.562~3,39 pg/ul= F o H5FoA 37RETE S
7Rt AdtollM 1 S7F Aot v FHlou)
T 7H9 2ol feJebA] giitt ixto] b3y
AddollA PGE, 57 ool abske ke Ko
FA g2 atsd tEA PGRE it B
O|Z] ottt ol AFAERE ¢ T fXHE]
A e R B137] miEel PGES] & Wit
UL Zlo2 FAst 4= Qlrk

o] A-toflxli= SBISE A& HH ofo] wHzlo]
Aol ATt izt Afelof] BAF o= Folst
ZolE Hod PRF-K25 83t nutraceutical®] &

daef 3Pt S35 =3 4= ek 2 A
T Fole IhE7iA] v AddolA o 34
Yeh s gl AOJEZIQ] =20 w3of
QA% [L-18, IL—Ira, IL—1ra/IL—13 B|-&ojA]
Agito] tiztol| vls) o /RA=s HEs Zch
HE7F AL ©7|3e] A6 diEel BA1A ¢
o7F vehdA] & Ao= Hollk g v W ¥
2o|A 671 o] ATITHe] dAF7} o]FoAok
o Aolot, E3t o] dAtolA= 37HE7E PRF-K2
M nutraceuticalS E-83F T YA X|pe} Alo]
E7R] 2 25l 58 7I7ke 59 9y
T Q3 Fo|r}

=
O
=z,

ssian

99

ok

(r e

=2,
%0
o
o
#

-
5
o
]
D
-
=1
o
=
o
o
=
finsA
-~ i
%y
I
ol
ol
4%
o

!
°
=
i
2
v
o
[40
|—d
-
£
o, i
o y
- )
me < & (o e

oft
K

<

Ir o
P
gl

o} 2 A7o}e] 1Wale] oj
ohorom] SRR WL
theo) AAE Ak

o
s

i
oy
zZ
5
2

1 W A waleld] B A2
7He] Zigo] Alglgold © &

210 ol
3l 28 E

pulES AdwelM T7h Fda tEdeIA
e PGE,©] g2 Aol |

sIekA] eiokout dixtolM STk Hadke B

A,

ool Atz AT FAIE7| 2RjefA PRF-
K2Z R93) nutraceutical & 3ok= Ao| x5 A
A AN B E ¢ s ARSI

VI MDE2A

1. Newman MG, Takei HH, Klokkevold PR,
Carranza FA, Carranza's clinical perio—
dontology 10th ed, Saunders 2006:275—282,

2. Listgarten MA, Nature of periodontal dis—
eases. pathogenic mechanisms, J Periodontal
Res 1987:22:172-178.

3. Honig J, Rordorf—-Adam C, Siegmund C,
Wiedemann W, Erard F, Increased inter—

leukin—1 beta concentration in gingival



10.

11,

12,

patients, J
Periodontal Res 1989;62:362—-367.
Masada MP, Persson R, Kenney JS et al.

Measurement of interleukin—lg¢ and 15 in

tissue from periodontitis

gingival crevicular fluid: Implication for
the pathogenesis of periodontal disease, J
Periodontal Res 1990;25:156—163,
Engebretson SP, Grbic JT, Singer R,
Lamster IB, GCF IL-18 profiles in perio—
dontal disease, J Clin Periodontol 2002;29:
48—53,

Hou L-T, Liu C-M, Rossomando EF,
Crevicular interleukin—18 in moderate and
severe periodontitis patients and the effect
of phase [ periodontal treatment, J Clin
Periodontol 1995,22:162-167.

Alexander DCC, Martin JC, King PJ et al.
Interleukin—1 beta, prostaglandin E2, and
immunoglobulin G subclasses in gingival
crevicular fluid in patients undergoing
periodontal therapy. J Periodontol 1996.67:
760—"762,

Ishihara Y, Nishihara T, Kuroyanagi T et
al, Gingival crevicular interleukin—1 and
interleukin—1 receptor antagonist levels in
periodontally healthy and diseased sites, J
Periodontal Res 1997;32:524—-529.

Rawlinson A, Dalati MHN, Rahman S et al,
Interleukin—1 and IL-1 receptor antagonist
crevicular fluid, J Clin
Periodontol 2000,27:738-743.

Goodson JM, Dewhirst FE, Brunetti A,
Prostaglandin E2 levels and human perio—
dontal disease, Prostaglandins 1974;6:81-85,
Offenbacher S, Odle BM, van Dyke TE, The

use of crevicular fluid prostaglandin E2

in gingival

levels as a predictor of periodontal attach-—
ment loss, J Periodontal Res 1986;21:101-112,

Pedrazzoli V, Kilian M, Karring T,

13,

14,

15,

16,

17,

18,

19,

20.

21,

Kirkegaard E, Effect of surgical and
non—surgical periodontal treatment on pe—
riodontal status and subgingival microbiota,
J Clin Periodontol 1991;18:598—-604,
Badersten A, Nilv us R, Egelberg J, Effect
of nonsurgical periodontal therapy 1.
Moderately advanced periodontitis, J Clin
Periodontol 1981;8:57-72.

Becker W, Becker BE, Ochsenbein C et al,
A longitudinal study comparing scaling,
osseous surgery and modified Widman pro—
cedures: Results
Periodontol 1988,59:351-365.

Axelsson P, Lindhe J., The significance of

after one year, J

maintenance care in treatment of perio—
dontal disease, J Clin Periodontol 1981;8:
281-294,

Ramfjord SP, Maintenance care for treated
periodontitis patients, J Clin Periodontol
1987,14:433—437.

Wilson TG Jr, Maintaining periodontal treatment,
J Am Dent Assoc 1990;121:491-494,

Neiva RF, Al-Shammari K, Nociti FH Jr,
Soehren S, Wang HL, Effects of vitamin—B
complex supplementation on periodontal
wound healing, J Periodontol 2005;76:1084
—1091,

Nishida M, Grossi SG, Dunford RG et al,
Dietary vitamin C and the risk for perio—
dontal disease, J Periodontol 2000,71:1215
—-1223,

Krall EA, Wehler C, Garcia RI, Harris SS,
Dawson—Hughes B, Calcium and vitamin D
supplements in the
elderly, Am J Med 2001,111:452—-456,
Mufioz CA, Kiger RD, Stephens JA, Kim J,
Wilson AC, Effects of nutritional supple—

reduce tooth loss

ment on periodontal status, Compend

Contin Educ Dent, 2001,;22:425-438.



22,

23,

24.

29,

26.

Armitage GC, Development of a classi—
fication system for periodontal diseases and
conditions, Ann Periodontol 1999;4:1-6.
Muhlemann HR, Son S, Gingival sulcus
bleeding— a leading symptom in 1initial
gingivitis, Helv Odontol Acta 1971;15:107
~113,

Miller WD, Experimental and observations
on the wasting of tooth tissue variously
designated as erosion, abrasion, chemical
abrasion, denudation, etc, D Comos 1907;
49:1-23.

Caton JG, Ciancio SG, Blieden TM et al,
Treatment with subantimicrobial dose dox—
ycycline improves the efficacy of scaling
and root planing in patients with adult
periodontitis, J Periodontol 2000,71:521-532,
Soder PO, Frithiof L, Wikner S et al, The
effects of systemic metronidazole after
non—surgical treatment in moderate and

advanced periodontitis in young adults, J
Periodontol 1990;61:281—-288.

101

217,

28.

29.

30,

31,

32,

33.

ARG, FEE W Al velma E
= ol AFAR T 4B B A

Lamster IB, Evaluation of components of
gingival crevicular fluid as diagnostic tests
Ann Periodontol 1997;2:123-137,

Brill N, Gingival conditions related to flow
of tissue fluid into gingival pockets, Acta
Odontol Scand 1960;18:421—446,

Loe H, Holm—Pedersen P, Absence and
presence of fluid from normal and inflamed
gingivae, Periodontics 1965,;3:171-177,
Mann WV, The correlation of gingivitis
pocket depth and exudate from the gingival
crevice, J Periodontol 1963;34:379—387,
Griffiths

significance

collection and

fluid,

GS, Formation,
crevice
Periodontol 2000 2003;31:32-42,

Stashenko P, Jandinski JJ, Fujiyoshi P,
Rynar J, Socransky SS, Tissue levels of

of gingival

one resorptive cytokines in periodontal

disease, J Periodontol 1991;62:504—509,



—Abstract—

The effect of nutraceutical containing PRF—K2
on periodontal condition during maintenance phase

Yu~Kang Kim*, Hyun—Ju Chung'?, Se—Won Kim®, Dong—Heon Baek®
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for School of Dentistry
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The long term success of periodontal treatment is dependent upon the effectiveness of the main—
tenance care program after active treatment, The purpose of this study was to evaluate whether
nutraceutical containing PRF-K2 as natural product from plant and seaweed has beneficial effects on
clinical parameters, gingival crevicular fluid (GCF) volume and GCF cytokine levels during main-—
tenance phase after periodontal treatment.

Among the generally healthy and non—smoking, moderate to severe chronic periodontitis patients
during maintenance phase in Department of Periodontics, Chonnam National University Hospital,
twenty eight patients took nutraceutical containing PRF—K2 (Oscotec Inc. Cheonan, Korea) for 3
months as experimental group and sixteen patients received only maintenance care as control group,
Clinical examination and GCF collection were performed at baseline, 1, 2 and 3 months of
experiment, Total amounts and concentrations of GCF IL—13, IL—1ra and PGE; were evaluated using
ELISA kit,

In probing pocket depth, experimental group showed the tendency of more reduction than control
group after 3 months of experiment, Sulcus bleeding index (SBI) and GCF volume were significantly
decreased in experimental group(p<0,05), whereas they were increased in control group.

GCF IL-13 level tended to decrease in both experimental and control group and IL—1ra concen-—
tration tended to increase in experimental group and to decrease in control group, IL—1ra/IL-13 ra-—
tio tended to increase in experimental group and to decrease in control group during experimental
period, GCF PGEy; amount did not show any change in experimental group and tended to increase in
control group.

These results suggest that nutraceutical supplement which contain PRF-K2 could improve perio—

dontal condition during maintenance phase after periodontal therapy.

Key words . nutraceuticals, maintenance phase, GCF, cytokine
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