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[Abstract] Objective To study the effects of arecolineand Calcium ion (Ca’*) on the permeability of dysplastic oral
epithelia model in vitro. Methods To establish the dysplastic oral epithelia model in vitro by culturing oral keratinocyte
(DOK) and harvesting a DOK cell monolayer. The models were divided into control group, arecoline group and "Ca*+ are-
coline" group. The values of Lucifer Yellow P,,, were used to estimate the permeability changes of models after treated-
with arecoline and Ca*". Results In arecoline group, the lucifer yellow P, values of each subgroup were higher than that
of control group (P < 0.05), and the values increased as arecoline concentration elevated and time lasted (P < 0.05).
When the "Ca’'+ arecoline" group were pretreated with Ca’*, the values of subgroup "10 pg/mL" was lower than that of
the corresponding arecoline group (P > 0.05). However, the value of subgroup "4 h 10 wg/mL" of "Ca**+ arecoline" group
had no statistical difference with that of control group (P > 0.05), while the other subgroups were increased (P < 0.05); Be-
sides, these values in "Ca**+ arecoline" group were increased as the arecoline concentration elevated and time lasted too
(P <0.05). Conclusion Intervention of arecoline contributes to the increase of permeability of DOK cell monolayer mod-
el, which maybe an important reason for the cancerization of dysplastic oral epithelia, however Ca**might weaken these ef-
fects of arecoline in the process.
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T S 1 FE B ds K0 LRI B 3 1 ) o
mh, DU AR B, Ry T 2 R 23 1) A AR SR HE 10 2 Y, )
YT MR AT E TR N A2
12 fC N E WA AR >, L WEL W A A A AT AR 0 1
P, B AR AL R R R R R A R IR R
16.2% . 5T R W], MH AL 5 1R W e v e
0 B R £F 4 % 28 (oral submucous fibrosis,
OSF) 17T JE R0 OB LA K 1 Jls i G SR 5 1) MELgR
MBSO | ZU A0 A 2 AR o BT 5 B9 A= P e (LA
MBI 32 ) BRI 38 o 1F #5222 A LR A8 1 1
JEE RN b B R . RS RN T B ot X AR MR
[T B BHAEAE IS 2 A AR 75 A2 30 e 2 T
R BRI A A BN BORE e AR, X

S BE A B —LE W) ST 55 , AR OC SCRREF DL Fi
B 1R ZE 5 318G A A LR (dysplastic oral kera-
tinocyte, DOK) KI5 F75 FH B, 4B 1) 1 & s S
HORE Y S 1 A SV I B AR, HL
ERZE AR B R  AR SE3E 2 55 5% DOK 24 i
ST DOK i b B AEAY AR HIMSTALL 1 Ji b 5 o
Az b B, WSS AP HRORT LSS 8 3 375 e 118 52 0] 5 00
GEAEAG 1 T AL PR |, 3X A5 MR S 085 . A —
TP 4 £ PR A AR B 18 500 4 P, I kg 410 ) S
GRS AR s e ST 1Y iR A

1 MRF T E
1.1 A Fe X A

DOK 2 fifl # (Sigma 28 7] , 5 [H ) ; DMEM/F-12
Fige L O — B R WP S 1  -EDTA (Hy-
Clone, 3 [H ) , I 4 Il 1 (fetal bovine serum, FBS)
(GIBCO, £ ) , FALTT A9 (K4 2 3 R A B
] ) HANK S S i 38 75 W (Hank’s balanced salt
solution , HBSS ) (4t 5t K F R A PR 7)) 5 15 Hp
B FAES K G 40 (Sigma, £ [H ) , 12 £L Tran-
swel™/NzE (1.2 em AR ,0.4 wm LA, 1.12 em* 2 K
1 AR ) B2 96 L 41 M 3% 524 ( Corning, 35 [ ) 5 {5 E AH
2% W 3% (TS-100, Nikon, H 4% ) , CO, 746 (Thermo,
USA) , #i Jitd i {57 4 (EVOM, WP, 32 [ ) , £ Th fiE il
P (Thermo , £ F ) .

1.2 R EH)

5 B R 25 mg%%ﬁ'\:\S.SS g%’f»{j%@& 50 mg
TEME B3 975 T 50 mL HBSS (RS 4T .50 mL 7%
TK B2 20 mL F12 35 37 56, 45 2 BRIk B 2000 K
500 wg/mL . 1 mol/L & 2 500 wg/mL 4% B 1A W
FACES VAU AR BRI VR o S 0 T R N 5 A

BEAS T AF W ok B - 9% 016 3% 100 wg/mL, S fk 45
2 mmol/mL, #EHFHK 10 we/mL .20 wg/mL .30 wg/mL,
FEEC AR B v BE A9 BARIEIR (0.3 ~ 5.0 pg/mL)
DAL ST B 2

1.3 a3 B MTT % %

FH 538 i FBS B — 555 2 WL A AT
(1) DMEM/F-12 3% 3% ¥ H MLRE % DOK 4 i . B 4
KB DOK 41 LA 1 % 10° 4> /mL Y 25 15 3 70 T
96 fLAR H , A FL 100 plo 37 °C.5% CO. 4557 24 h
Je WA FLRG FRT o S0 2H 0 25 7N [ R 52 A AR
(R 35 IR X BEZLINAS B AR BB 1) 15 757 100 L,
B3t 4 h.8h 12 h )5, &AL AN MTT ¥ (5 mg/mL)
20 pL, 4REE KT F% 4 h, KA BEFE /N0 S FL N B
FEW, FEALIM A 150 pL DMSO, 45 1A% 3 4% 58 2
10 min, FHEEFR UK I 490 nm &b 4% L 0O 25 B (H
(ODH) , IME A AN AFIE R
1.4 DOK % B2 oA A 64 32 5 B % 55 bk il i
ol

DOK 4 g3 3 x 10° 4> /mL 4Z A1 #| Transwell™ I
FRKTREE L L, BRI, CO.IRBA IR E . &
WIS AL AS | 26 3 R K FH EVOM H A3 {3
FL 15 55 B (transepithelial electrical resistances ,
TEER) o 5 255 1165 QL BEL{F Sk 22 ol 2000 G 194 708 2 Jor
H LB 5 A 422 F 40 i 1% /0N 5 07 0 o LA 22 25 e
DL SR B R Mg B 1l AL, B TEER = (R-Ro) x A (Q -
em’) o (R 5 RoZ A 42 A H2 0 240 B 1 /)N 2= Jr
HLBHAE, A AT AR 1,12 em’) o

L BEL(E 82 5 5 AT 4 h IR R IR R
VRIS 25 mm, 4 h )5 = 2245 S mm & R FH
PE o BREESE A PR R AT 9 B E B M 5
ANEE PR FRIE T 37 °CAY HBSS PE4m i 3 1K,
FFYK 20 min; W2 37 HBSS, F %01 1.5 mL HBSS, %
H10.5 mL %¢ %% (100 weg/mL) , CO, IRAH HHIFF 2 h;
53 S5 G AR HE W B R & R AR & 100 wL &2
96 LA , FH 2 Ty B il b SR I 2 Stk B (% i K
427 nm, K HHE K 536 nm) , 15 H AR IS Sk B AR
P XA Py, =3 ¢ 2 (em/s) TR TOLH
TER/NEM Pl P, R AW IZRE T KN, dQ
FooR de i [E) P 25 5 a2 i, A AR TR (1,12 em?)
Co iy BT EGHIRI AR | Py, I ERATJE: em/s o
1.5 ARARARAR45 B F 3 DOK S 2 4m i BE A 3@ i 1
AL
151 SEEAMH 0 M A4 W IR ) (B 4 (A
B Ab 3 2H ) | C 20 (Ca +RE B R AL #RAH ) . A 4% T
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FUFE] (4 h 8 h 12 h) 73 2 34 , B C % 4%
R BRI 2 (10 wg/mL . 20 wg/mlL . 30 we/ml) K F ¥l
BF[E] (4 h 8 h 12 h) AR P4 H 4408 9 T4,
2, BB SE AL
152 SR O HELF 1) DOK B2 41 i Ak 7Y
BEMLA A 21 4 QFE CAHRY B R E 4 BmA
TE B 2 mmol/mL 135 F£ W 0.5 mL A1 1.5 mL il
WE2 h,2 h 557 B R O ELRE B .CAUmA
AN TRV A AR B TR, A AL ACAS B R AR 1 1
TR, CORAH TIEE ; @433 F 4 h .8 h 12 hHUH
AR, 7 K45 A 3G 572 W ; % 1.4 Firik 5 i ke
M2 6 P, , R4S UL Py, 22 5 LU SR M A 1145
B DOK B J2 240 e A5 75030 375 1 11 5 il
1.6 %itFaik

JH SPSS 19.0 # A #E 47 854 43 # , T Bk
R AN T2 2y o a7 N VAL = o N i o
WE T 200, FEREET 2Zh, &80T
IR 22 5 Ge it 2 5 S0, Wk — 20 3617 LSD A5 46
B Dunnett t $556 . Ll o = 0.051E FAGIFRUE, P <
0.05 HZERAGIFE L,

2 &% B
2.1  MTT i A5 i) A AR 8 4m B2 45 R

A SZHG MTT 45 5 - W B0 10 pg/mL .
20 pg/mL .30 we/mL B A ARG R A A0 AL 4 h 8 h.
12 h AN X 20 B = A B R 3 PR Al B A7 1 R
255 100% , 1% He J3 K b BRI a) o] FH T )5 22 5256
2.2 DOK ¥ E 2 AR A% 5 b 38 35 M) 25 R

DOK 2 fifg 42 7 T Transwell™ Ji5 , 492 ~ 3 d A]
0l B0 AR WA R R T 2 AT TR A
S 98 R AT B2 T LT AR A0 M, 2 D R
SRR Z MG RE AR AlA B, A A AR (BT D) .
%9 ~ 11 KA}, TEER{HE THUE , 428 60 Q- em®H.
4 hiR AR LR ()0 B9 ~ 11 RIOEERWBE
FECHN(2.26+1.18) X 107 em/s(n=10),
2.3 AR AES B F 2 DOK 3 & 2| AL A 18 i M
) 3% "6
231 MEMPORALFRA  AEAP O S Ca’+ A5 A R T
il J& 4% 20 DOK 5 )23 4ff jf A5 74 2% 5 % P, W36 1
ff 7R o PA 10 pg/mL (F = 839.672) .20 pg/mL (F =
107.778) .30 we/mL(F = 669.572) #5 % 17 DOK
AL A A RS TR B [D S, AR 2% SR SRt
B (P<0.05), 4 WAHTCH P, IR T HHN IEH
XTRRAH , 22 A it L (P <0.001),

DOK ; 1 [l 286 158 57 434 2 2 o
B DOKAMEAEERMET T x200
Figure 1  Morphology of DOK by inverted microscope %200

R MBEHBG S Ca™ +AEARTR T 5 25 41 DOK )2 40 i
AN P, T+s, X 10°cm/s
Table 1 Py, of lucifer yellow of different DOK cell monolayer

models after treated with arecoline or Ca*+ arecoline

21 51 4h 8h 12h

XTIRAL (A 4) 2.27+0.66 2.23+0.33 2.29+0.56
10 pg/mL 2.3920.63 2.56+0.21 2.81+0.30
MRPIRAL BHAL(BZH) 20 wg/mL 2.59+0.31 2.79+0.33 3.12+0.43
30 we/ml 2.77+0.59 3.03x0.18 3.400.68
S e g 10 pg/ml 223040 237x0.56 2.59+0.36
(c4D) 20 pg/mL 2.35+0.38 2.5620.27 2.850.19
30 wg/mL 2.51x0.21 2.79+0.41 3.16:0.60

FE £ X R 3R 7R R AR B0 B 55 8 7 T 9505 45 B T+ i i Ak i 24
B JAE R IRl b R AT 5 ) % - P

YT FU ] — ), TTie R 4 h(F = 146.143) |
8h(F =2188.041),i4 & 12 h(F =52309), ¥k
AR AR B R, DO P, R, E R A ST
H(P < 0.05) 5 >4 45 M B vk BE — B, ot 2
10 pg/mL(F = 659.076) .20 pg/mL(F = 43.936) ,if
J& 30 we/mL(F = 422.750) , ¥} F b ] e K, 5
HH P, K, ZF A G #E L (P<0.05),

232 BT 4 MR EA TEEE T AR
PRk A BEAL, Y RS A — R, TS 4 h
(F =1 748957) .8 h(F =1346.851) i & 12 h(F =
322.320) , FE ARG VR B B S , O EE P, UK, 25 5
BT L (P <0.05) 5 2442 md v B — 5n
T 2 10 pg/mL (F = 4 327.230) .20 pe/mL (F =
869.023) , 38 /& 30 pg/mL(F = 318.330) , F T 1] sk
K, 9OLH P, K, ZRAGITHEE X (P <0.05),

2.3.3 BB AL FX R AR B AR | A T Y
o FHAES B AL RS, 10 we/mL A5 AR Ok
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T & WA D HCHE P, 53500 A [ 82 s [i] A5 17 B
AP IRAL RIS, 22 A e 22 L (1 = 49.262,
P < 0.001;ty = 34.873,P < 0.001 ;1,5 = 24290, P <
0.001) .

I AN, FHAS B F WAL B S L 10 we/mL B2 R
Bk 2T, 4 h 2H Y 2O B P, 5O I OE H X AR
HERLG I FE X (1 =46.695, P = 0219),
8 h#l (P =0002) .12 h 4l (P < 0001) % #
P, ¥ K T MR IE % X B4, 22 7B 432

1M 20 we/mL . 30 we/ml A5 HF A% e BE T 45 2 1
A #4520 56 6 B P, HE A [R] 3 B AT ) 05 )
AR AR AL BEZA G, H 22 R RS (P>
0.05), tLAI R IE# X R4l i, 2R A G E XL
(P<0.001),

3 3t i
3.1  DOK & 2 Ji B A 3R 4

B AN AR A S B M S TN A W e AR AR
J5 I 1 2 i ) T R 0 A T OO B 2 i ) B
TEER {8 8 13 s 52 50 M 986 % P, 2% F iy JL
Fh IS UE 1 Kz 20 M AsE A8 58 e 1Y 7 ik . TEER fH &
PN P, B KNG AR A C . ALK
TEER % 5 15 29 60 Q - em®, b SCHk R 38 ° 1Y
TR146 2 i #5575 TEER {EAIX , iX 7] fig &t T TR146
21 Sk U AN 21, T S R N HE R AR K
BERIFIE R T 4 ~7 2 E 2454 . 1i DOK 41 j
TE AR I R A Al R T R )2 A AR A
I 285 B 1) 300 375 1 — RO A T 3 B2 0 I 66 B 1) 3 i
PEZ 8], Caco-2 4 fifd B 24 Y 5 1E % By I f =
AL, B 6 HE P,y /N T 0.5 X 10° m s A JA g 55 75 5
BPER A, HARSLR , DOK 21 i 452 7Y 1 2% 't
B P, H(226+1.18) x 107 em-s", R THi#H . &
FHED AR = OB % L BR T 5 DOK 4 g
FEE T Sy B Z AR AT 5C L 38 5 DOK 21 I 25 22 4 o5
F o MR G R AR HRE , BT IR R S A A
MR AV 280 E 2 (A & kL, i
DOK 4 A [i] 15 o7 56 UL, B[] 32 B2 DA A B i 42
F AN, AT A M AR K R A A, I
PUE: VR NI N R ATTREN M e S5l aE 7 Sy
TEER {8 LA & ¢ G HE P, 16 # , IA 2 DOK B )2 4 Jifd
RS AT DAAE A (A SN 1T s 286 6 5 34 A 1 Bz
P ARETE , FH T 000 25 2R S8 A A A O0T 11 s 266 B S 5 14
A b B R B RS2

3.2 AEARET DOK S & 4 R AR A 58 5 M 69 %5 vh &

1 0 5 - iz o B 2 11 s B A 2R 4 1) FE 4
TR Y o FRE A RIURE S — b 41 i 5T UKL , 5 40 i
il J5 BTN 25 (222 AR 5T ) &2 4 i T R ™
e B 5 WA P 32 2 s S A i R i B R L iR BT
MR i A5 LR B B s VAR
DOK 20 g 54 386 4= b R Al ife, or AL 1 22, 5 %2
HIFERBE A 7 A S TE PR AR b B, )
AN Ti) ¢ B A2 MR 3] 9 DOK B2 411 i A5 7R AN [i] s ]
J& B TG Py, YR T AH I E 5 X B (P <
0.05) , HAOGE P, BEA ARG B2 K 3 s 5] 5 fin
T34 K (P < 0.05) o 920 B4 57 1 200 i 5% % e
B AR, A AR AR Y 0 0 B P, 1 K, R A
AR T 35 ) 3 375 P 1 O T R i P Ay A AR R K
DOK 21 Jfi, 388 3o 5 ol 32 428 1 0 B8 0K 1) T o
I, o 20 ) B v B 5 e oD i B 2R Y 4
5 A2 A, BN I 55 B R AR TT S LR, ELAS AR
e = B RO N ST S e o e w7/ (SRR B
i, BB 75 2

DOK 4 Jif =2 [1] i He A A BRI G 335 25 (A3 ik
A oy Z AU = 45147, DA TG St 086 e 5 i
RET . E 4TS 2 -18 (interleukin- 18, IL-1B) /&
181 9 i 1) SC B AR TR 701 2 51 298 E 19 & A
R R T AR O W A ) b 8 M R E S 1
Jis 5 20K 4 I 9RE Coral squamous cell carcinoma, OSCC )
KRB Lee 551 BLAR LB AH OC B
YIREA T IL-18 #4977 A4, IL-1p 3 13 42 55 DOK 454
A7 O™ AR B0 - M5 oSCC R 2B S
B R A R R A FE . ARSI HRIR | A R
it S 16 A b R S R B K, 33X AT RE £ B R A
375 3k e, AT O J] A A6 Bk 1 % S5 G A 2H 2
BEVEE T, AR A0 R 38 IL-1B8 43 W34 22, i Mg i 1
PR )RR
3.3 Ca xR AR A K DOK £ % 2 fe 42 A 3 i M
AT AL REEHXZ

WHFEIED] , Ca™ 85 T i A I BT 3% 2 , /M i
T Bl , e b e B v S E AR Y A A
Ca’ ¥ £ g 30 M 105 0 26 JBE 08 25 1, A 08 25 )
Wt B2, BE TN AR Ca™ W BE B3/ BB AT 0 B AR
FMEB B AR B, TEES BT + BRI AL
PR, 10 pg/mL ¥ BE R 450 41 98 6 8 P, 4051 EE B
4l KA i Ak L 2] v A ] 9 B8 AT IS 1) ) ASE AR i Ak
PRLAAG, 87K Cam AL B , |- K 3d i P mT B T B
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T T o0 6 AR A 184 I Rz o PR AR DRSS o Bk
A1 TEAS B T+ RR TR AL FEZH , 4 h 10 we/mL WV ZH Y
WG Py, AN IE X I 22 R G2 E L,
7 A 45 I 21 56 S ¥ P, 389K 1R 7 1E 5 % R4,
H AT P, B A W B VA B K T 0T Hsf ] 33 o i 4
Ko Db ESEHRAER ,7E4 h 10 we/mL T4, Ca> HIFE
FHRE 5 4 4G A AR B X 1 Hz 38 35 P A B i H Y
R AP B e B 448 K A sF i) SiE 4 B, Ca® 5 A AR
B X 30 3 P R N DR S o B HEIN R BR T S
R AR ) ¥ B 5 P R [ G40, iR T B 5 Ca™ T 10
(5 2K LB ] R B A DG, 5 1 Ca™ Wk B L JE K L
TR ], s F & R REM . 25 LrAk,
Ca™ A REAE — B BB LR b Rzl i vk, 4 b fz XoF
AR Py 5 1 77 A0 68 T R R 2 T R 555 A A A %o
R EORER

RS2 — ol A0 10 3 e 5 4, 30 o 3 50 528 4
BHL1b- - 17 8] o e £ K i Jgg 39 & i & 42 v 98 410 i 2
Ael . MRk SRR S R B — T, AR R 2k
D ER R A BT MOE R B 5 — T
T, BP0 43 1) 2% 5 4 42 20 200 i 4 400 ol HL o
B A28 . Tselepis %' K, e LFE N1\ BAZ
ZEVE 1Y) 1.929 K £F 4 40 M 1 55 e Woks 4y I, %
FERE I W HL A 1R 2808 1 2 i, ARG
JIR A B e AN L JS AN R 4 2B RE AR BRI A
HuAh Ca> 1 2l A% 5 477 r 1 B 2 DA 56, DOK 24 i [1]
TR RLAEAE , SR 3 D il B R %
HERERAN . AR S0 K B Ca® AL B , b J 13l
R W 2 T R ARG L R 1 1 A
WS, X BR T AT RE S FE TR AR Cat (R I R A
52 A WY B 2 98N B B U B M A G4
1o 65 PR 35 (5 DOK 20 A b 2 15 386 in L £ 22 400 Bt 342
A R B AR /N AT B 2 5 Ho, AR A T
B — T .
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