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Remineralization of Enamel by Chewing Gum Containing CPP-ACP.
87 Y. HJIMA* and F. SHINSHO (Nagasaki University Graduate School of
Biomedical Sciences, Nagasaki, Japan)

The aim of this study was to assess the difference in remineralizing potential of
CPP-ACP (casein phosphopeptide-amorphous calcium phosphate) in sugar-free
chewing gum on enamel using in situ model with and without dental plaque. Eight
subjects in cross-over, double-blind studies wore removable intra-oral appliances
with two enamel lesion samples. All subjects chewed 1% CPP-ACP and placebo gums
(not containing CPP-ACP) for 20 min 4 times daily for 2 weeks. The samples were
sectioned, microradiographed and the level of remineralization and mineral profiles
were evaluated. Placebo gum resulted in an increase in enamel mineral through
remineralization without plaque. However, remineralized mineral in the placebo
guim was lost from the surface of the enamel with plaque condition. Compsared with
the demineralized enamel as a control, the mineral values of CPP-ACP groups
resulted in a significant increase (p<0.05) of ca. 3000 vol% - pm. CPP-ACP gum has a
remineralizing effect on enamel legions without plague., Remineralized mineral
profile of CPP-ACP gum was retained at the surface - (less than 100 pm) even with
plague remaining condition. The proposed mechanism of mineral gain by CPP-ACP
is that they contribute to an elevated salivary flow rate while chewing and to
maintaining a level of super-saturation with respect to enamel enhancing
reminaralization. This research was supported in part by a Grant H12-IRYOU-005"
from the Ministry of Health, Labour and Welfare of Japan.
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IN5, ANTOBEBEBIIATINAZT 7 4L LTFE
&, N1ZFT74)VLETOpHE, TF AN
HRKEZEFBETEDLLDIRIFINTNRSD
T, AEBEZRAVWTEROSMFEEFMREL
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FTHEL, T/ LAIFA)EER@CLE,
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IZHETF (6ml/hr/ Fa—7) LT, &RE0E
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245.8+8.4, 1% A7 TI—A L 1%XF QI,EFT
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(FBP) LX)VNEFELLBADL., D LTD
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JBARE R EMBS (ERENHhIE G PT5iE )
% - IF - HUO BRER& OBE RN IE ORENL &
ZTOIH - HFXIZEET B
(H-12-E#-005)

- ARG E

HilG A7 SR M AT U B3 2 YR (D BE 5

MRS

YRR - DRMERSE - B9

BERFEME 2 T 5 REM OIFICER I N, TOREEIIOREEDOEFICE LS RREELT
FWOTHAS5h, b UORESMIZBWTEOHERICENR S NSO TH UL, CORMERDK
SEEOHIBEINET 5 &I, FEENRSE L KA EBE U2 REME 27 ha i

25N,

AHFZE TR O O e SR E M T I BT AR O Sc D W TSN T 5 Z &2 B, &
BORDDITT v ERY, 7y BRREDBO 7 v RO ORICERT LM, BIOOEARE

MBI 5EHEZUEL. HTOBRET > .

AL HIEEHEHM

AEEE TOWENS, U h—)VOREE
BB & D AEAGSEREE T D W E AT,
LU F2U b—=)VESNT e YEHE OB
WIHEDREOWE TN TWASEDIEKL N,
HEOBRISAEZ L -HEIE. F2U b—
JVEM T Tl < Lo B REHER L SR T
BLERIDTHENBOHENREZEDODHOD
FHWERTHAS, T THEEER, U -
—IVIZREN B ETMEERBEERELTY
wREBRMU. OERBMAENRIERT S
MEDIWERFTHIEEL,

B. BFgE %

[F&r & 5] :
(1) 7w HBBEEDBOER S 7 v RIRED
HEEFRRIEIZ DWW T -

FBR 1. REERFTORR

AT R U R ERE 6 4 (7
B 32 K. BES A 1 A) BRI,
TS5y TR, TR OIEE T IR

30

EODEHIL.450 ppm 7w FREHK 10 m1 T30
RO EEZ. 0% 15, 30, 60, 120,
150 DRI R WEEEZRIE L, 2N
FRR L 7= 1 m1 oA 3 2 RS

(TISABII., Thermo Orion ##Y) 0.1 ml %
BEREML Ty RBREZRHE LU, LREAM
AN W RE DO HNEE 2 ER L TFE
2EEL, TyvHRBERFEICIE Thermo Orion
HE O WHEESEBBIOA A A5 —%H
Wiz, EEBRPIIsE, BEE2RE U,

KEk 2. HEIREFTOZEER

RITHEIRRS, R EIMET Uiz & Z iR
BEITBT -0, UHEREZNHIT, £
BRET7, TROBFRIERIIT ST
%, HWERFEFEHE, 450ppm T wRIBHKT 30
PHTyHEEODZTHOYE, BHICRESE, F
A6 K30 4, ERERICEHEER D ILEE.
B NTHEEER 7 v RBE = RERICHIE L.

(2) OBECERT 57 v RIREOEAREI
DT ;

HZ4 mm, B3 1 mm OFEETZ UL
BORERRFNY —EERL., BK0.15g, Tv



R 7L 0.01g, FEBKSmlEZRAILL,
ARA S TERFINY—IZEALTEB X B,
FHEREL T, BRFENY—EAY—F5—T
BERLEREKRDPIZENETNEL, 7yt
v LINEER D B A KPR T 5 2 L EH
DOREREMR L, BRFO T v+ MU IA
WBEORIEE., DIERAIC—ERREE L -5,
RN —NEERERODEL., 2ml OFEEKF
AN, BREPOTZ LT MU OLAREHSIHE
7o TN 0.2m]1 O F BEREMA. TV
RBEEEHRICEIDBEE L,
CERNEEAO T v RREDZETL. DTy
BEEN 1/2 OB/ SR half-time %3k
OTEEL 7=,
OENICEREEET 2 HEERUTOLS T
o7z, FHERE 6 HeNRIC L NEAEERNE
ERRL., EX 0.5 mm O IO1 RFIZEE&
WREOERBRA S —X 2 ER Uz, —RIZid
FEEATHEERRT S (UAB), 7545 b BEF o ahyEa)
TR (UPB-L, UPB-R), FEEA7HER SR EE
(LAL) W PHERTHWEMAEEY 7)) )V
BRRINY — g3,

=21,

BRERFE DL R IEE R 0 WOE B 2 I K D |
ELUER, RIS —CERIMNEASI N7 LT
DI —ERMEREZT 30 42, 60 4, 90 4,
120 4 OFEICEFL, ENTNORBICOE
FWERPICEENDS Ty HFEEZEHAILT
half- time ZXR®H7=,

RE2
LR ERFICABIC L T LETEO Y — R 2 ]

¥

D—

V EBICEES T, 6 R BT

REROHE L., FEREIZI&E4X DEXRP T v RIBE
ERIE L, EBRIZ1, 2 &3 BEfFVESHE
ERDT-,

C. BroERiR

7w RYSWEHE DR OB ARG T B
B R EREERFORUEEREER 1 ITRLE,
FTIUCED EWENERIHEBREAEZHRNT, &
WA 10ppm DLEOREEZRLEZ, L L
FOBERPTIRENA U, 0 15 2B
WIHRRE 4 2R W= &4F X 1ppm LT D
BECTRS -,

FCEREF O RBBIIHIERF DIFIK 15 5 30 &
D DEIC—FK L Tz,

E 2 BB BT S 7 v RIBED half-
time U 7=,

BHERE - UAB @ half-time 2% 5 &b E
. TVROEEBBENENEEZRLTNS,
WERE 4 5 613 LALDE D half-time 288N
N7,

RIFBZHERFORRFITBITS 7 v HRIRED
FErERLTWS, X time 0 9750
PRI ANIZSM o 2 RP 7 v RIBES 100 &
ULBIS TR U, #HRE 1 2R\ T, 545
FLEHUABR S5 EHEPFRNEL L, o 3
AL & OFICHE BZENRBD 5NN, o 3 5
MEIZITE B EDNRD LN o7z,

x1 7y RFEBEOROERD T v RIREOZR (BEAL: ppm)

IR SEEEE BEOER (15073 040156 0908 120 2048 | (R
Subl  |mean 0.077 12.722 0.434 0.219 0.127 0.114 0.549
(SD) 0.052 9.334 0.135 0.046 0.079 0.070 0.255
Sub2  |mean 0.077  147.233 0.908 0.243 0.162 0.060 0.469
(SD) 0.051 42,927 0.313 0.129 0.090 0.026 0.248
Sub3  |mean 0.025 22.000 0.511 0.138 0.059 0.040 0.728
(SD) 0.012 6.083 0.310 0.077 0.016 0.021 0.051
Subd  |mean 0.011 2.370 1.296 0.070 0.093 0.013 0.627
(SD)  10.015 3.501 1.886 0.098 0.125 0.017 0.390
Sub5  |mean 0.103 27.100 0.833 0.298 0.156 0.126 0.327
(SD) 0.083 8.314 0.241 0.062 0.094 0.071 0.160
Sub6  |mean 0.033 17.157 0.967 0.169 0.103 0.060 0.557
(SD) 0.022 22.055 0.909 0.026 0.055 0.004 0.364
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F£2 MAREREEEEIZHSITS T VEREED half-tine (9)

UAB UPB-L UPB-R LAL
Sub. 1 70.0 30.3 59. 2 4.3
Sub. 2 28. 4 16.6 19.2 21.2
Sub. 3 30.3 17.4 15.8 19.6
Sub. 4 37.5 31.2 23.3 21. 1
Sub. 5 31.2 22.8 21.8 19.3
Sub. 6 59. 8 38.5 24.3 22.7
UAB: _FZERTHEERE M, UPB-L:_EZ8F o SR —Z= 4,
UPB-R: ESAE M ERREA— AR, LALTSRATHE S A
#£3 ERFOOBENESILIZESTETvREEN
UAB UPB-L UPB-R LAL
Sub. 1 17.1£7.6 10. 6:£0. 2 23.9+8.9 36.0+ 4.2
Sub. 2 24.8-:6.3 2.320.7 2.2:0.5 2.4+ 0.5
Sub. 3 19.5+7.6 7.7+1.8 3.2:1.8 9.2 3.0
Sub. 4 11.421.8 9.2:4.1 6.7£2.9 6.2+ 2.3
Sub. 5 27.1£9.4 17.23.5 9.0=:0.0 8.1 4.6
Sub. 21.7£0.7 109203 1424 4.9+ 1.6
e5 20.8::7.8 9.6=4.6 8.7-£8. 2 10.9-11.8

UAB: F2ERT%H

PER, UPB-L:_LBEF o ERE M — A4

UPB-R: - SAE S ROEM — AR, LAL FSRATHE DS A
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D. FRKUVE. #i

450ppm DT Y RFEWK T30 BREVEOL 728
&, BEEOSEHKPIIIFEE 2 1ppm DT v
{EHNERE L. 15 5BIITFNNEH0. 8
ppm KETHDL TV, —RICEBEIZE-
TR MBS ER 5 S NEE & 1 @i
W INDERENHMD THZEMMEN
T3, 15 BB W TIHERWIHEETIFE
TERIFEHRICR D TW S EEbNSD, T0OH
DOOEOWHEENIZLVWHORH S, O
BN BERORDEZWDAD I E0E 2 5010508,
ZOEIZDOVWTIE Dawes? Sl dead
bacteria ZENAO T S5— 4 &AW/ in vitro
DOERBIZBNT, TafiiRmcis pHETIZ
U, AOTS5—0 EERNAHEEKOES I
KO TEDBRDAT 77y H—TREEIND
ZEmRLTWVS,

—HOBNSEMNDO I ) TS5 A& /% &,
BHERE LD UABWRDRERNE <,

LALDE S /Diaholz, COZEEH2EH
EENEZICBWTIE, ARZIEED LK
HL NWEDLZZDHOD, FOBOAEROEIT
BETHEIIMMIC L > TRRBRS I E2RBL
TWBERDNS, BfE. DENTORMRDZ
BT X5 pHPEITEICFEAERIZBNYTH
DNTVBENY, RbEEORBNS AL
FEERTREEAIE & B 2 5T,
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