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Transmission Electron Microscopic Study on the Body of the Lesion
in Incipient Enamel Caries

ZHAO Wei, LING Jun-qi, WANG Shuo-zhi, FAN Ming-wen, YU Shi-feng
(Guanghua Stomatological Colleges, SUN Yat-sen University, Guangzhou 510055, China)

Abstract: [0bjective] To investigate the carious dissolution mechanism of individual enamel crys-
tals and formation mechanism of the body of the lesion in incipient enamel caries. [ Methods I The body
of the lesion in incipient enamel caries was observed by transmission electron microscopy (TEM, 200
kV), combined with selected-area argon-ion-beam thinning technique. [Results]In the body of the le-
sion, sheath region was enlarged. The crystals located in the prism cores were destroyed in the more
serious degree than at the prism periphery. In the center of the enamel rod, the preferential core perfora-
tion was found in most enamel crystals. At the prism periphery, the presence of larger acid-resistant
apatite crystals with rounded edge could be observed. In addition, a number of crystals with different
size and shape were observed in the enlarged sheath region. [ Conclusion ] The individual crystal dissolu-
tion mainly occurs as the preferential crystal core dissolution. The body of the lesion in incipient enam-
el caries may be a result of a shift in the equilibrium between demineralization and reminderalization
processes, with the demineralization process predominant.
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Fig. 1 TEM of the enamel in the longitudinally-

sectioned sample

In the center of the enamel rod, the number of the micropore in-

creased obviously
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Fig.2 TEM of the sheath region
In the enlarged sheath region, crystals with rounded edge could be
observed at the prism periphery. In addition, a number of crystals with

different size and shape were observed
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B3 FEAOER TEM #
Fig.3 TEM of center of the enamel rod
The preferential core perforation was found in most of crystals. At
the prism periphery, the larger acid-resistant apatite crystals could be

observed

melink % 7E 2 PR AL TR 19 A LR R B P L 22 2l
AR RO ER SR, T 7E (7] 30 4 28 1 BRUF el o 4K U0 A
R, A S Rl R i K A TR 1 OB A ST Rl BT 4
MAWFIE, R Daculsi FUERFERKENE
0 B0 FRRE S 1A R UL 22 B AR UL S RDE 2R, HE R A
FE 50 BB K B TR B A R TR AL, T R OF U B[R] G
OERERBARX, THLE, L#—PHRRT
B, BT TFMERKEEBT ORRE, OETRH
F Al 3 A B[R] X, DATHT 76 €8 35 DX T B B i R
i, AT g O — R AL R B AL
3.2 REGAHNSNPOER

AR B, A XA SR AR 7 S0AR
F—o ZHEHBHMB P OWMLTER
(preferential crystal core dissolution) X /& 1, AR
RSB P M ANEB AR T HP 08, M Hol-
men % UV i3 I B AR ER , 48 R AL R P R A
WEIR A T 88 Sl LA AL 30 P A%, DA T {8 2 Y B2 BE
FEE /o Jongebloed 45 [ 3% 5t B 5 %4 1E
TF % R 42 B A 38 2F Bl R EAT X U AR, KR IE R
oF R 5 A R RN 2 R AL TR S R BT R R A R IR Y
SRR R T, TMAATER SR T BETOE
7 TERSMESE T8 P OB S R R o A Bt
RME BN, BRI RS RE MO R E
BRI LR, FILAER, MM A SNE
JoE R A B B g/ hs , AT Dk i — 2B SRR U o
O S AR S SR T BT ISR

3.3 BRUAMREFRTEBHNEY LK

BRNET VRS, WREH ., (L¥EME
2% AR BB AR B BTIA B R S A A L 7 K
Bl REA BERR ), — FOR B BT D 3R KRR
A—FEEMBHER, ARMABERET EER
BERMESERKHN, IRERFEZ /MBS, A
RHT B R SR, A B ST R R e A
R R RE B X P9, 3 R U022 B3 1 b AL BT i SR AR
Bl B3 R A B L BRI, A AT RE S E 1 &8
PMAER, YUBRREPTHEERENHRERE,
HETCREH R, MATRNE BN TR
FEE R AR AR 0 0 X A B 9T TE 3 FE ARt R (]
X A0 0 R R F L K/ADAE JEER - EH
Uk #A FLIA], el R R B IR AR AT A — R A
%, 7 —E B LB MR
3.4 FRLEEERHIF A

i ¥ 6 B 388 B9 2 SR A AR (R AL BR AT
AR 5% ~25% , S8 T W& M K S B
A, WHBIEEXER, MAERKMBESCE NE
Wi, HRT, MR RIS A A R M S
MNER R FR . AP T TEM 2R, A AR A2 K
WRI AR AT LR, ARy IR 56 E
SHufr, BRE R, MAERERAEMTF
DEMEEE MR EL, MSFILTRIEME . ¥
K, IE BB KB FLER  Fat, 7 &R B R R 7
AEET SR B RECE RN FLE T, g
KEFLBR AR T 45 /1 o B35 S TR) DX SRV A I 0 P
RREHARR, FEXAERAKNAE, BES—
BIFLER , X4 AR BB W22 R A8 BB TR
A PR ER R AE R BRUE o

B % Uk

[1] $EASC. #AFEIM]. HM BHEH AL, 1993, 148.
[2] Z=HE KB, BRHK, % . PHBRENSL R
FHRI]. PHROBEYRE, 1987, 22(1):1
[3] #& B, His, THR . BRBREAETBRKATH
EH. ERESW J) . FILERKE¥R, 2002, 23

(5s):7.

[4] Simmelink J W, Abrigo S C. Crystal morphology and
decalcification patterns compared in rat and human
enamel and synthetic hydroxyapatite[J] . Adv Dent Res,
1989, 3(2): 241.

[5] Daculsi G, Kerebel L M. Ulirastructural study and com-

(T4 % 374 ® to page 374)



374 LK 2 2 4 (B 22 B 22 R 24 %

REGEEmUM B SN EF, REHELEER,
XA RERE DRP AR ., MM ERAENERR
Ao

3.3 HAastYBEEREDRSBEERNEL
EmENEXERR

B I 8 FR % K B CRA & T I il & %k 1 48
165 i 6% JCBR AR G, 7R LR i A AR L AT Bk
55 g 5] AR A 4k & ok AR A o B 1 B TR R R
SHEAX, ARHA—FSHR,

G LR, FAHRELRAXLEESEYES K
EXMHERBE AR CRA WM RSHHETHE 545
Br, 3 DABEBR A K BB I B i B TE ALl R B SRAE N
28, FRRVERIRB T, W E 330 Ew
BZE, RMBILEIFELEHRF R, IF
HATHEME, BoRR M RE LD IREEAR
f& DRP WEE 2R R E . e 5 R m 231 .DRP &%
Z BT BT A B B TE YT DA B0 A M B i 3t , T RE
R DRP WAL S AR, MR RN
FBE it 3 B AL R R SRR AR | R AT A B
BIETMEFRB T —FHRK I M.

(X E 1~3 L# 2. Fig. 1 ~3 shown in inside front

cover)
S

{1] Attawia M A, Nayak R C. Circulating antipericyte au-
toantibodies in diabetic retinopathy[J]. Retina, 1999, 19
(5): 390.

[2] Higashi S, Clermont A, Dhir V, et al. Reversibility of

retinal flow abnormalities is disease-duration dependant in
diabetic rats[J]. Diabetes, 1998, 47(4). 653.

{3] Schmetterer L, Wolzt M. Ocular blood flow and associ-
ated functional deviations in diabetic retinopathy[J]. Di-
abetologia, 1999, 42(4). 387.

[4] Kohner E M, Patel V, Rassam S M B. Perspectives in
diabetes: role of blood flow and impaired autoregulation in
the pathogenesis of diabetic retinopathy[J] . Diabetes,

1995, 44(6) . 603.

[5] Tilton R G, Chang K, Pugliese G, et al. Prevention of
hemodynamic and vascular albumin filtration changes in
diabetic rats by aldose reductase inhibitors[J]. Diabetes,
1989, 38(10) ; 1258.

[6] HE . MBIEFRMAXER [M]. . AREHR
Kb E A0 B AR FBCA HARAE, 1993, 19,

[7] Asrani S, Zou S, D’ Anna S, et al. Noninvasive visu-
alization of blood flow in the choriocapillaris of the rat[J].
Invest Ophthalmol Vis Seci, 1996,37(8): 312.

[8] Dimitrova G, Kato S, Tamaki Y, et al. Choroidal circu-
lation in diabetic patient[J]. Eye, 2001, 15(pt 5); 602.

[9] Mackinnon J R, Mckillop G, O’ Brien C, et al. Color
doppler imaging of the ocular circulation in diabetic
retinopathy[J] . Acta Ophthamol Scand, 2000, 78(4):
386.

[10] Deng D, Evans T, Mukherjee K, et al. Diabetes-induced

vascular dysfunction in the retina: role of endothelin[J].
Diabetologia, 1999,42(10): 1228.

(%4 X%k %)

B e e e S e e e e e R e e e e e i S R e o e e e

(L#% 354 T from page 354)
parative analysis of fluoride content of enameloid in
sea-water and fresh-water shark[J]. Arch Oral Biol,
1980, 25(2): 145.

[6] Frank R M. Structural events in the caries process in
enamel, cementum and dentin{J]. J Dent Res, 1990,
69 (Spec): 559.

[7]1 Holmen L, Thylstrup A, Gaard B, et al. A scanning
electron microscopic study of progressive stages of enamel

caries in vivo[J]. Caries Res, 1985, 19(4);355.

[8] Jongebloed W J, Molenaar L Morphology and size dis-
tribution of sound and acid-treated enamel crystallites[J].
Calcif Tissue Res, 1975, 19(2): 109.

[9] Wen S L. Human enamel structrue studied by high reso-

lution electron microscopy[J]. Electron Microsc Rev,

1989, 2(1):1.

(%48 X k%)



