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SR NG SR 1 s T ER UL A, H A
ARy S nt A R 3R R0 PR 85 PR 3R 3k [m] 4V 3 B0y, 7
LRI R P PTG e 2,3, 7, 8- S 4
¥ (2,3,7,8-tetrachlorodibenzo-p-dioxin , TCDD)
SR K AT B ARG E T H AR A SO
BT o AN AE , 21 H R Ik, 94 A R B AR T
i, WEIT & B, TCDD nJ 3 33 5% Wi A= P 1A P A5 5
ST S B R KA . S 1E S A B
PINIG KB G5 A0 R 20 B3 5 4 5 1 v R 4 G
SRR AT A — 250 % e R T BB R BUR B A
FIRIE 0 7= Az . WF9E 3R B, TCDD 3 %l 4 55 &
J& 5% {& (aryl hydrocarbon receptor, AhR) {5 5 i
B Ak A K - ( transforming growth factor-B,
TGF -B) fi 5l % Wt {55 58 % Je 36 je 2 K
KT 3% 44 ( epidermal growth factor receptor, EGFR) {&
Sl R VR . AR SOk TCDD 7R S/ L
Ji5 28 BIr i S i) 32 205 50l B 1 B 5 RO 2R AT 25
A VU 1 X 2645508 B 72 TCDD 55/ B)
FERIch R AERIVE T, S TCDD B FE TR DL KSR
PRI 200 T AR 7 R HE BRI AR

1 AbRESE

AhR Ay 12 Jig-2R-12 JiE ( basic-helix-loop-helix,

DOI.; 10. 7683 /xxyxyxb. 2020. 01. 001
75 B #A:2018 - 10 -29

E£WA: HEARFFEESEFIH (45 :81502843 ) ; 544 4=
YIRS Wi 2 B A S50 = JF O A ( 45 : KFKT16001 ) 5 ] R 44 #1 %}
B THR A (455 : SKL-2017-321) s M 4 B B F R W H (4
H L Wilx2017067) ,

BB AWz (1977 - ), 2o, WAL RN, Tt B0, ihss
i) B R

bHLH ) #% 5% Pl F 8 15 B 5t 9 A7 Per-Armnt-Sim 2544
HMEA R . AR R EOE R R — RS
A IR () 3R35 , Z 51 W5 530 B% 240 i
TS S E EA A  a Y  L R
B R RS RIS AhR %, AhR 306 J5 il 5 49
PR P — R G IR (4 R38R AR FE 2R 00
KEWFFRER, R KA FY FEEHE
it AhRZE U5 5 38 6 ™ AR 5 P 500, L AR I 7 gk
Rk k727, MIMURA %5 B AR 2% R i
(ahr ™7 ) R EF AR (ahr ™) 2 P22 REFTHFSE,
FEE /N R M A 12. 5 K47 TCDD ¥ H
(40 mg - kg '), 45 B 7%, TCDD X ahr ™~ /N ELIK)
WRBG S TC B /R T, T ahe ™ Lahe 7 /NER IR G L
P4 R RS AN UK. T B R ] e
JE) TCDD Xf &l 4iffi Y 55 24 h, IR E /R A
FiE 4 K2 IR ) AhR mRNA (8 26 3815 00, 25 1 % BE,
B TCDD ¥ B (3% 5, 40 AhR mRNA ) AH %}
TR TFEAT S, 25 e 41 50 B LA s
SHGIEE S AR BT & B, TCDD %
TR BN TGF-B, 1338 55 il b f i i3
220 e E BV R &R, [R5 TCDD 52 4K
AhR Fk R A G, B, #E TCDD R A5 n] G
1 Z AR AhR T4 TGF-B, 1335, MM B2 5 v i
B AR AR, T v 0k 2 L R A R T
MBS KA. HETEIESE, AhR (550 %S
Y5 TCDD 55/ NS 2410 & A= (B BARBLE L) & 5
oAl {5 5 3 3 =[] () A LR 48 AT Rt — 25T
AhR {5 5 3 [ 38 ] 5 #fE 3 3Z {& (estrogen
receptor, ER ) DA F 22 24 5 3% A6 25 1 I i ( mitogen
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activated protein kinase , MAPK ) 1@ J#454H 532 X, 3L [A]
EPFENE . TCDD 55 HE — % (estradiol , E, ) 240138
B, fEJ% 2% SZ & o (estrogen receptor alpha, ERo) RJ{i¢
I AhR R SE R 4% 5 I ERa 5 B R SE R 1 45
A E, A5 ERa MIUAE IR 4R SR B, &N
( pregnancy-specific B,-glycoprotein,SP1) fJF HAEH,
5 R P AR PR 15 PRIt R A G IR Tt ik Y Pt e 7%
fift/ 2, P 1k K 2% & 1% it 7K Jif# ( carbamy] phosphate syn-
thetase , aspartate transcarbamylase and dihydroorotase ,
CAD) B[ RY#ik, TCDD mIJE AhR, 05 #Y AhR
A CAD 5 ERo-SP1 AHEAEH], [A] ) AhR 7] 5%
£ ERa 2| A B )F 3+, N CAD B 1y
Fik'* . 535, TCDD AL MAPK (1 jd 415 5 78
I \p38 1 c-Jun N U AYIX 3 AN3E I, 2 [H]
P AN AR A b R ERIE 8 R I I e R S
oy 55 22 T EE B ) 20 A B B R . SR,
AR 3 0 MAPK Gl #4578 01 358 4 T, 1B ARR
55 MAPK 5 A AR R FL AR i AT A

2 TGF-BI5Si#@K

TGF-B J& — K BA Z i AE W) 2% 1% 1k 1% 40 i 1A
T, Z 5T ARG EE ik R R T T
HEARIE S . Smads B 43T 400 ~ 500 A4~ K
PR R IERE AR, I PN 22 ) TGF-B {55 1% 5 Fl i
W, AT LR AR L R 15 5 B e A
SN,

FEE# R, TGF-B M A TGF-B, 2 ls 3
IR AR L N 22—, i &R B TGF-B; X /N R R iR
A BA R . AT E L] TCF-B,
PRI e o /0N BRU A N7 1 i S B R rp R B T 2R DI 42,
B TGF-B, JE X J5 5 vh i b jz 240 B iy 22 4R h /2 1
& FEE A ARz R th kb s AN P ) TGF-B, J5
BB, I U b Bz A0 22 R B R K A, I 5 il
AT X TGF-B, FE NS iR b F 41 i 224k
Ph e A % VR . TCDD ABE B #2540 TGF-
B (5 Sl J45" " 70 B EE b R Sk A Ll
R EL, TGF-B W% Smads S5 A I, DA T8I B
S HC I PR A B St W I 22 A0 RS R B,
TCDD W] i 2 | 8 A il 75 OGS B 1) O G AR K
5145 X) B R RS R4 4k TGF-8, A ) 3=
ik, TCDD 4 Jif RS & 41 21 rh TGF-B, mRNA FIEE M
FIBKOPTESS 13,5 14,5 F1 15,5 K H 55 6 BE 21
BETHE L UESE T TCDD 76 B AR il £ 1 454> 32 B2 i
Byl i BIARR RIS R 44U TGF-B, M3k K
L HEAf N TGF-B, =5 TCDD 75 3 (5 241 &
o SEMENAEBETE KB, B RIS 414 P TGE-B,

mRNA FiEKF-AE5 13.5 R B A1k, 7846
14.5 15.5 R FEAIL, 5 LR RA 2L,
ATREMIR I by (1) BT SRR SE AR . 4808
A NG TCDD A1 S K by 2 Figs S50, i v
2245 A TCDD 1 Fifs 55, i th 4 7% TCDD
FHh ZEARANXT TGF-B, 5538 # i B G- /E AL 5
TCDD Fdxf TGF-B, {55 38 i 14 1 L 7T g
JiANR]. (2) T TCDD FliE AR . 551 48 AR
J TCDD {505 3 pg - kg™, WL 2% 4 A A
TCDD (55 Ky 64 pg - kg™' o (3) W H M REA
[lo SESCUNEE S 10 REFFFIR 45T TCDD, 3% 223
B 3 d; 22 58 AR 10 RIFIR 45T TCDD, {3
B 1R, XEE4/R, TGF-B {7 %l f 7E TCDD i
SR R EEER

3  Wnt/B-catenin {5 S i# %

Wt {5530 % F2 2 5 ARG 5 o010 SRR
PEANARAE T4 AR A TS B W O . Wt &
H /N Int-1 & PR B SR ) wingless K& PR ZH 51T
I, Wnt f5516 FIREA 3 Fh: (1) 288 Wit j&77%,
RS E LN B-catenin JG AL HL ], B-catenin & 4l
i 6 B 3 5 2 1 1 T A B, T LAY 0 i I ) 2R
B, i 1E R A A A AN 52 3 5 (2) Planer
ARSI B 5 (3) Wt/ 8585 THaiE ™

IWATA 45 B85 T K0k SCHk R % B, 19 A
Wnt ZiER G PAE 12 4 (Wntl0a, Wnt10b, Wnt2 |
Wnt4 | Wntl6 , Wni2b . WntSa, Wnt5bh |, Wnt6 , Wnit7b |
Wnt9a Wntl 1) 7/ IS5 & & 1 Fe vp 52 BUMURR Y
a8 ik, I SRR & R HIMI DG, HE 25170 g
TR, Wnt/ B-catenin {5538 % 0] LI i TGF-B, 5
HFZ RS, FERSR Catnb (/)8 B H BURS 2406IE 1)
[ 6 A A TGF-B, 35 1Y T ], 24 m A S I Y
TGF-B, A=W F ISR G . XA&RTENS R At
Firh TGF-B A1 Wnt {5538 B A7 7E 3¢ BAF o B
SEPUN FEZ RPN T 2 L Wit 5530 BR RE A 45
St b IH ARR %% 530K, ARR A %) 28 4L Wt

F RS FREC T MR R R AR
SEEAEN] T AhR {F 530 B2 5 0 Wit {5538 %,
it mRNA 5 14 53 A & 30, TCDD ] LA 4 AhR2
3 7 RS HE S 4 1 (recombinant r-spondin 1,
RSPO1) , J#0i% Wnt {555 38 %, 5% W 5 1 0 2 g &
2%, 5 4, TCDD A 4 o B R A B i U A3
(glycogen synthase kinase-3 , GSK-3 ) #fig {k, , My />
B-catenin HYZIA, P55 K RN B2 JE M 22 4 U 1,
P 20 M ) TR RE S 8 0 Wt {5 3E R A
R,
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H A7, % TCDD {nfifi i Wnt/B-catenin {55
P BURS R A AL 5T A e 3, B 5T
AT T Wnt/B-catenin {5 53 j# /£ TCDD 75
S/NBURS R R R IV R S A IR AR T i,
XK R I 2L I Sa T i BLOR BTk

4 EGFR {5S5@%

EGFR J&—Fh Z D Rep & 11, EGFR J e fA —
B S S RGP RIS . SPARTA 4
TEAEAL/ N R T B P A KR I B, R AR K
KT ( epidermal growth factor, EGF) & —F) & 53
AN RAEERIRFL W HEE Z IR W) T, EGF A {2 ki 2
IR IR K%, skAa % BF 9 & B, EGFR
RN LR BE T TCDD J5 25 A A IS 3, X A] fig &
TCDD i@ i EGFR i % & ¥ E . ABBOTT 23
W5 LB, /N AR R T TCDD J 5 Hi b e 248 Jd oy
LA HG 5, [FB, EGFR BE R 7E I 40 M - 2k 3k
TR IR, WA VR ) B, EGF BE A iy 463k
W TN ; TCDD 4b#/N RIE S 2 40 il J5 EGF (1) 335
TR L ERFTE S RARR  EGFR {55 3 I 53
AT RIS H e T e 4 A S w5 R oAb, T 3Ok 2
R

5 HiEERE

TCDD S| 2 e, BR5E b & s ARG, (H RS54
R, PG, R B ] 3 J8 A N 5 AR T 5 [ S
PUA 19 18 P 35 3 4 ] TCDD 3 #4523 i AhR |
TGF-B;/Smad , Wnt/B-catenin 1 EGFR {5 5 if % %
RAFHFFMAE N XS5 S04 Il R TE /N BRI 5
ARG 5 A R rh RS S EH  iX SfE 1R
SRR AR, 2 BN RIS S AR K
I3k TS S 6 45 15 2R 7E PN 1) 22 Tl 1
Az HHT, TCDD 7[5 2475 T i IF 58 2 502 % e —
558 BRI IT , Bl = XA N 2 B (5 5 W 2%
LRI, A KECT TCDD JF 52k A4
BRI, EAT JC 125 ik R 5T AR IS 28 R A= i i D)
B o R A2 AT RIS Ao M0 B o 32 82 1) e R A
S Wi — IR AMEFE AhR \TGF-B,/Smad , Wnt/
B-catenin f1 EGFR Z5f5 53 i 7£ TCDD 55/ S
24 s EAE LA R I 240 A LR, o 5 24 B
TR .

S &3k
[1] GAO L,WANG Y,YAO Y,et al.2,3,7,8-Tetrachlorodibenzo-p-
dioxin mediated cleft palate by mouse embryonic palate mesenchy-

mal cells[ J]. Arch Oral Biol ,2016,71 :150-154.

(2]

[4]

[10]

[12]

[13]

[14]

[15]

[16]

VIJAYAN V,UMMER R, WEBER R, et al. Association of WNT
pathway genes with nonsyndromic cleft lip with or without cleft pal-
ate[ J]. Clefi Palate Craniofac J,2018,55(3) :335-341.
W WREE, B . TSRS W A TR LA FIALE bR
AR T [J]. AR TR ,2015,10(3) :50-62.
LIU X,QL J,TAO Y et al. Correlation of proliferation, TGF-B; pro-
moter methylation, and Smad signaling in MEPM cells during the
development of ATRA-induced cleft palate [ J]. Reprod Toxicol,
2016,61:19.
NIE X,LIANG L,XI H,et al.2,3,7,8-Tetrachlorodibenzo-p-diox-
in induces premature senescence of astrocytes via WNT/B-catenin
signaling and ROS production[ J]. J Appl Toxicol ,2015,35(7) :
851-860.
PROCHAZKOVA J,STRAPACOVA S,SVRZKOVA L, et al. A-
daptive changes in global gene expression profile of lung carcinoma
A549 cells acutely exposed to distinct types of AhR ligands[ J].
Toxicol Lett ,2018,292 .162-174.
SAKURAI S, SHIMIZU T, OHTO U. The crystal structure of the
AhRR-ARNT heterodimer reveals the structural basis of the repres-
sion of AhR-mediated transcription[ J]. J Biol Chem,2017,292
(43) :17609.
GARDELLA K A,ISRAEL M, FANG G, et al. Aryl hydrocarbon
receptor nuclear translocator ( ARNT) isoforms control lymphoid
cancer cell proliferation through differentially regulating tumor sup-
pressor p33 activity[ J]. Oncotarget ,2016 ,7(10) :10710-10722.
MIMURA J, YAMASHITA K,NAKAMURA K, et al. Loss of terato-
genic response to 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) in
mice lacking the Ah (dioxin) receptor[ J]. Genes Cells, 19972
(10) :645-654.
VYR TE, X, 452,37, 8- MU T A IF TRESE A7
1R ZRAEALAE KN T o mRNA FIXAYRM [ T]. AETmp
BE2f 24,2008 ,42 (1) :21-24.
RN AT, S AR TR i b SR R R
PR R s S g [T ], v A i IR 2 4k Ak, 2014, 49
(12):719-723.
YANG S C,WU C H,TU Y K, et al. Exposure to 2,3,7,8-tetra-
chlorodibenzo-p-dioxin increases the activation of aryl hydrocar-
bon receptor and is associated with the aggressiveness of osteosar-
coma MG-63 osteoblast-like cells[ J]. Oncol Lett,2018,16(3) :
3849-3857.
DOMINGUEZ-ACOSTA O,VEGA L,ESTRADA-MUNIZ E, et al.
Activation of aryl hydrocarbon receptor regulates the LPS/IFN~v-
induced inflammatory response by inducing ubiquitin-proteosomal
and lysosomal degradation of RelA/p65( J]. Biochem Pharmacol
2018,155:141-149.
IIDA M, FUJII S,UCHIDA M, et al. Identification of aryl hydro-
carbon receptor signaling pathways altered in TCDD-treated red
seabream embryos by transcriptome analysis [ J]. Aquat Toxicol ,
2016,177 :156-170.
PETITI J P,SOSA L,PICECH F,et al. Trastuzumab inhibits pitu-
itary tumor growth modulating the TGFB/SMAD2/3 pathway|[ J].
Endocr Relat Cancer,2018,25(10) :837-852.
SARPER S E,KUROSAKA H,INUBUSHI T,et al. RunxI-Stat3-
Tgth3 signaling network regulating the anterior palatal develop-

ment[ J]. Sci Rep,2018,8(1) :11208.



<4 - o EEE IR http : //www. xxyxyxb. com 2020 4E 37 &

[17] OZTURK F,LI Y,ZHU X, et al. Systematic analysis of palatal 2014,141(4) :909917.
transcriptome to identify cleft palate genes within TGF-@;-knock- [26] HE F,XIONG W,WANG Y et al. Epithelial Wnt/B-catenin sig-
out mice alleles: RNA-Seq analysis of TGF-B; mice[ J]. BUC Ge- naling regulates palatal shelf fusion through regulation of TgfB3
nomics ,2013,14 (1) ;113. expression|[ J]. Dev Biol ,2011,350(2) :511-519.

[18] GILBERT J,KARSKI M,SMITH T D,et al. Transforming growth [27] EBpEE, M BHAT, 22 R, % AhR 5 Wnt (5 538 % & Hsg 5 AE
factor-beta 3 therapy delays postoperative reossification and improves FAWFaEE )], 2 arifka®,2015,35(5) :657-662.
craniofacial growth in craniosynostotic rabbits [ J ]. Clefi Palate [28] STOICK-COOPER C L,WEIDINGER G,RIEHLE K J,et al. Dis-
Craniofac J,2016,53(2) :210-221. tinct Wnt signaling pathways have opposing roles in appendage re-

[19] J&4%. TGF-B/Smad {5 =i % 18 A 75 K HoAE b sss i 46 generation[ J ] . Development ,2007 ,134(3) ;479-489.

[J]. EAT724,2014,12(1) 1 126-128. [29] TAO G,XUE Q,LUO Y,et al. Isoflurane is more deleterious to

[20] S22, XUAR ¥, Horok, & WA SR RIS H developing brain than desflurane ; the role of the Akt/GSK3@ sig-
TGF-B; Fik AL [ T]. " E 2336 T A, 2011,27 (9) : 1203- naling pathway[ J]. Biomed Res Int,2016,2016:7919640.

1205. [30] 3KiA, % X, 5k F 4. EGFR {55 MK EARSr SRS 2R A4

[21] =2, XURNEE , H oo, &5 PUSE — 2 g Ui s 245 FHRIELT]. W5 P EEZ,2013,31(22) :9091.
FAVLH oI AR [T, s b Bl 4= 35, 2011,27 (6) - [31] SPARTA B, PARGETT M, MINGUET M, et al. Receptor level
448-453. mechanisms are required for epidermal growth factor ( EGF)-

[22]  SEPEIMN, 280K ] 7Kk 21, 45 DU G — 2R % — G R0 b ZE K Fy stimulated extracellular signal-regulated kinase ( ERK) activity
TN USRS AL E A IR 7B 2 AR TG AL RE RS 5 AR pulses[ J]. J Biol Chem ,2015,290(41) ;24784-24792.

JELT]. 460 O BE 2424 ,2010,28 (4) :356-360. [32] ABBOTT B D,BIRNBAUM L S. TCDD-induced altered expres-

[23] JIANG X,MAK P Y,MU H, et al. Disruption of Wnt/@B-catenin sion of growth factors may have a role in producing cleft palate
exerts antileukemia activity and synergizes with FLT3 inhibition in and enhancing the incidence of clefts after coadministration of ret-
FLT3 -mutant acute myeloid leukemia [ J]. Clin Cancer Res, inoic acid and TCDD [ J]. Toxicol Appl Pharmacol, 1990, 106
2018,24(10) :2417-2429. (3):418432.

[24] APATI A,BERECZ T,SARKADI B. Calcium signaling in human [33] CAMPION C M,LEON CARRION S, MAMIDANNA G, et al.
pluripotent stem cells [ J]. Cell Calcium,2016,59 (2/3):117- Role of EGF receptor ligands in TCDD-induced EGFR down-reg-
123. ulation and cellular proliferation [ J ]. Chem Biol Interact,2016,

[25] IWATA J,SUZUKI A,YOKOTA T,et al. TGFB regulates epithe- 253.3847.
lial-mesenchymal interactions through WNT signaling activity to (Ax%EE:Z B)

control muscle development in the soft palate[ J]. Development,

(T EXRFMN2020 FAEITEF

(# % E5 125 ) (Journal of Xinxiang Medical University) & F] T 1984 4, # # % B F R L% £ - B R ILA T L4789 4%
AWEFZRYMA, BIRAFESES HRY S ISSN 1004-7239 , B A4 —% 4 Hgd 5 :CN 41-1186/R., A AR, HA 5 A &
M, R 16 A, HH 100 R, AFEAERBE. FHERE BRAAHAF AL LM TR AT AR BEFLA,
3T R AS T B A R RMAT ZF R B RE G BA AT B T AT T R

AF) A BAHGE AT RAF (F BAEA S HF) P BAFSRAEI R F B EHRK SRR T — R,
BT P B AR (LM & Xk I E) (7 H 3R F MR £ B(CFE )  EB( SR AP IEd) E
B {22k 2 4 B % % ) (Global Health) (& B % ABAF L) (F B EF L) (F B 25 LH)F B R SMORERE E | L
AR FEAREFEAFN L LG EILEANSKB NI F LR RZAARTE, XARGELE L ER LAY AN TARE,
KL E I E S TAEE FBAEAS . RIS KIT P Al 42 S W aR By 3T 1, wR R X 5 . 36-145 , &40 2 4 10. 00 5T, A4 120.00 T,
AL T A H S AR KE REH S EFIRFIRS B, oK % A 453003, & 55 0373-3029086, 4% £ 0373-
3831371, W 4k : www. xxyxyxb. com, E-mail ; xxyxyxb@ 163. com,,

AT 4RiEH



