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Fig. 1. Microphotography in control tiss- Fig. 2. Microphotography of 1-day tissue showing expression of CH-4S in peri-

ue shows negative or rare expre-
ssion of Chondroitin 4-sulfate(
CH-4S) in pulp. PDL and alveolar
bone(X40) .

Fig. 3. Immunolabelling was decreased in periodontal ligament of tension side and
was still a mild in the tension side periodontal ligament and osteoblasts(A :
X100), but rare or weakly positive site of periodontal ligament tissue was
relation with bone surface, in pressure side(B : X100).
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odontium near to the bone surface in tension side was intensively positive
with CH-4S(A : X200), while PDL in pressure side was rare or weakly
positive(B : X100).
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Table 1. Expression of chondroitin—4 sulfate in pulp. cementum, and dentin according to duration in tooth movement of rat

Pressure side Tension side
_ Palp Cementumi. Dentin. - Odonfoblasts Pulp Cementuii . Dentin. . Odontoblasts
Control + + + + + + + +
1-day + + + ++ + + + ++
4-day + + + + + + + +
7-day * + + + + + + +
14-day + + + + + + + +
28-day + + + + + + + +

(£ ; rare, +; mild, ++ ; moderate)

Table 2. Expression of chondroitin-4-sulfate in bone and bone cells according to duration in tooth movement of rat

Pressure side Tension side
Bone miatrix Osteacyte Osteoclasts Bone matrix Osteocyte Osteoblasts
Control + + * + + +
1-day + + + + + +
4-day + ++ e+ + ++ 4+
T-day + + + + + +
14-day * + + + + +
28-day * + + + + +

(% ; rare, +; mild, ++ ; moderate, +++ ; heavy)

733, AobAl#, AArold, AUl A, AT
BolA vl WMol A E M ofF AnlaAY &
el 7l X7 F-ek A2, P47 Abolx
ATt

A/NEE 7FgA] 19# oA CH-489] Fd F-9
2 Aee XFAdAA hatET) A Szt A
gt 2bo] & BATh AFAY R E S E
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ok o] uhg S R n(Fig. 2A, 2B) A A2 HE
A|ZE-Zo A o] Bl I A
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Z2Z9 714
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¥ wo] BaAE o} (UM RTHE HAodZ AT 3

A A A oHFig. 3A, 3B). SEA| E 9} ZA| Fo o
gy S Koy, X FH| FHEAH EA
7heFd -2 Bt

Table 3. Expression of chondroitin-4 sulfate in perio-
dontal ligament according to duration in tooth
movement of rat

Pressure side Tension-side

control + +
1—day + +++
4-day + +
T-day + +
14-day * T
28-day T T

(£ ; rare, +; mild, +++ ; heavy)
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0{4e O|BN, dyst 4d2& 4daE CHXIAA 313 45, 20014
kDa 1
85 =y 2 3 4 kDa 1 2 3 4 5
85~
439> 439~

-» ponceau S

= ponceau 3

Fig. 4. Western blot analysis for the Chondroitin 4-sulphate
in human periodontal ligament cells exposed to PD
GF-BB for 1- 3-day. Same amount of cellutar pro-
teins were loaded and transferred to a membrane as
showed at the lower panel (kDa : kilodalton, Lane
1: control, 2: 1-day, 3:2-day. 4:3-day).

LA EATAA g e
T, AUE 8 guEe) AF

]

8979 5P, A2 HARAE Fold, A
, : FAd A= 1484
o} & zpol7t glo] Am3 Axz LTI} Hol
3 X5 A% 2T vwste 24o]7} ¢l
A tH(Table 1-3).

2) HiZ XZ=QICHMIZZOIA oytokine F0I0 (IE
GAGC| & Big}

1. PDGF-BB %4

NxFoM e o 50kD34 CH-4S o] U¢dx
o] 00182 = 0.0070¢] OD#< 2 th. PDGF-BB%
o F 194 E 00207 = 00022, 2¥¢#+= 00374 +
000628 thzTRTh okt Srtetg oy 39 oA
0.3007 1 018792 CH-459] &do| AA Z71381%th
(p<0.05, Fig. 4).

2. TNF-a &9

2Fl e oF 50kDa2] CH-4S wifo] w3 g
lom 0D 0.1039 + 00111 o]tk TNF-a %
o F 1dAdE T H& 3d J=rt 7as
o] 0.0052 = 0.0011 ]} (p<0.05), 228 A = 0.0784
+ 00099, 3€A+& 00998 = 000248 1¥A K} &
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Fig. 5. Western blot analysis for the Chondroitin 4-sulphate
in human periodontal ligament cells exposed to TNF
-a for 1- 3-day. Same amount of cellular proteins
were loaded and transferred to a membrane as
showed at the lower panel (kDa : kilodalton, Lane
1:control, 2:1-day. 3:2-day., 4:3~day).

kDa 1 2 3 4 5 6
85 -

439 SEESER

~» ponceau S

Fig. 8. Western blot analysis for the Chondroitin 4-suiphate
in human periodontal ligament cells exposed to vari-
ous cytokines for 3-days. Same amount of cellular
proteins were loaded and transferred to a mem-
brane as showed at the lower panel (kDa: kiloda-
lton, Lane 1 : no treated, 2 : TGF-f . 3: PDGF-BB. 4
: TGF-B +PDGF-BB, 5:LPS, 6:TNF-a ).
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VERGTHP<0.01).
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0.0055 £ 0.0021°] 2™ TNF-a Foi9 2$= LP
S Bo] 7%t FARH 00096 + 000312 @& o]
A Y Hp>0.05, Fig. 6).
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- ABSTRACT -

A Study on the Expression of Glycosaminoglycans in the Experimental
Tooth Movement of Rat and in Cultured Periodontal Ligament Cells

Kypng—Hwan Lee, Jong-Jin Lee, Kyung-hwa Kang, Eun-Cheol Kim, Sang-Cheol Kim

Department of Orthodontics and Oral Pathology, School of Dentistry, Wonkwang University

The purpose of this study was to evaluate 1) in vivo, the expression of chondroitin 4-sulfate (CH-4S), a structural
element of glycosaminoglycans(GAGs), in periodontal tissue during the experimental movement of rat incisors, by
labelled streptavidine biotin immunohistochemical staining for CH-4S, 2) In vitro, the expression of CH-4S in cultured
human periodontal ligament(PDL) cells supplemented with 10ng/mé of TGF- 81, 20ng/ml of PDGF-BB, Ing/ml TNF-a,
or 1pg/ml LPS by western blot analysis.

The results of this study were as follows ;

1. The expression of CH-4S was stronger in pulp, PDL, osteoblasts, osteoclasts and osteocytes in experimental group
than in control group, but was rare in dentin, and cementum of experimental groups, regardless of the duration of
force application, which was not different from that of control group.

2. In experimental group, the expression of CH-4S in pulp began to increase at 1 day after force application and got
to the highest degree at 7 days. After 14 days, the expression in CH-4S immunoreactivity was decreased, and became
similar to that of control group at 28 days.

3. The expression of CH-4S in PDL was noted in adjacent to alveolar bone. PDL showed higher intensity of
immunolabelling after 1 day of orthodontic tooth movement. And the expression was more stronger in the tension side
than that of pressure side of PDL at 1 day, but more stronger in the pressure side than that of tension side of PDL
at 4 days. After 7 days, a decrease in CH-4S expression was observed.

4. The expression of CH-4S in alveolar bone got to the highest degree at 4 days, and At 7 days, a decrease in CH-4S
expression was observed,

5. PDGF-BB notably raised the expression of CH-4S in the PDL cells at 3 days of cultivation

. The expression of CH-4S of PDL cells was decreased with the application of TNF-a at 1 day.

7. Admixture of TGF- 8, and PDGF-BB got more expression of CH-4S in PDL as. compared to only TGF-31 or
PDGF-BB. A similar decrease of the expression of CH-4S was observed in the case of application of LPS or TNF-a.
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