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The value of RANKL and sonic hedgehog levels of gingival crevicular fluid in
evaluating the early stability of Nobel implants with missing teeth”
WANG Guoguang' L1 Dan',HAO Rui',ZHI Xiaolei’
1. Department of Stomatology sthe First Hospital of Handan , Handan , Hebei 056002 ,China ;
2. Department of Stomatology ,General Hospital of North China Medical and
Health Group s Handan , Hebei 056200 ,China
Abstract: Objective To investigate the value of gingival crevicular fluid receptor activator of nuclear fac-
tor kappa-B ligand (RANKL) and sonic hedgehog levels in assessing the early stability of Nobel implants with
missing teeth. Methods A total of 128 patients with missing teeth in the First Hospital of Handan from June
2020 to December 2021 were selected as surgery group,all of them were repaired with Nobel implants. A total
of 64 healthy subjects were selected as the control group. The levels of RANKL and sonic hedgehog in gingival
crevicular fluid and implant stability coefficient (ISQ) value in the observation group immediately and 3
months after surgery and between the two groups were compared. Multiple linear regression model was used
to analyze the factors affecting the early stability of Nobel implants,and the value of RANKL and sonic hedge-
hog levels in gingival crevicular fluid for evaluating early stability were analyzed. Results The levels of
RANKL and sonic hedgehog in gingival crevicular fluid in the observation group were lower 3 months after
surgery than immediately after surgery, the difference was statistically significant (P <C0. 05). ISQ value 3
months after surgery was higher than that immediately after surgery in the observation group,and the differ-
ence was statistically significant (P<C0. 05). There was negative correlation between the levels of RANKL and
sonic hedgehog factor in gingival crevicular fluid immediately after surgery and the ISQ value 3 months after
surgery (P<C0. 05). The linear coefficients corresponding to the levels of RANKL and sonic hedgehog in gingi-

val crevicular fluid immediately after surgery and 3 months after surgery were statistically significant (P <
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0. 05). The multiple linear regression model was established as follows:I1SQ value at 3 months after surgery=

100. 968 —4. 607 X postoperative occlusal pain—2. 886 X constantly eaten nuts—0. 254 X postoperative immedi-

ate gingival crevicular fluid RANKIL —0. 280 X postoperative immediate gingival crevicular fluid sonic hedge-

hog,and the regression model was statistically significant (P<Z0. 05). The independent variable could explain

74.59% of the variance of 1SQ value 3 months after surgery. Conclusion The expression of RANKL and son-

ic hedgehog in the gingival crevicular fluid of patients with missing teeth after Nobel implantation is low,and

the early stability of the implant can be effectively judged by detecting the levels of these two after surgery.
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PR S SRS e AN SIN B N TR
PR 28 368 i, AN 2 B9 s i B 3 L O I R BTG L3R
SR R TR S AR Al R R I R
BIT AR el sz —  Hoh Nobel A 1 2 24 i
AR A ORL A ET IS L S T 45 R R L (B R
FAARAEA 2 B 4545 3~6 A A it i 72 v Fh g
A B FL I R P R e S RO AR P 5 S R B R
Z U iR R R R R W R e R A B AT
DA A S S NS B AR (R N R T
I 27 2k 8 Nobel FAR 7R U A2 2 M2 Y Al &
figp ok 7] JBU 22— % N kB A2 RS Ak T R AR
(RANKL) 235 F Bl A 40 B 5% -5 i 8] 5 40 g 2% 18 . ]
P SR A B A B e B W A T e W A 1
BAM N, N T Hh SRR R
AEZE A MM I Pech LG Hh (S5 4k 5%
PRI B & A R R L AR SE B AR R R A T
RANKL., & 58 5 7K %5 2k Nobel 4 4 . 4
FOE VPG E , MR 78 3% T AL Rt =%, 3
BT,
1 #ER5HE
1.1 — %R $EH 2020 4F 6 H & 2021 4F 12 H
ST o — I e 8 Bl 2k R 128 W4y W% 4H L 1 No-
bel FikE A& &2, 5 35 I I] 30 44 G £ J3E o 64 491 4 Sy X
WE2H, WEEHH 70 B, & 58 i, 4E# 18~59 %, F
¥J(38.45E8. 4 % s IR EIF L 18 ~28 kg/m”, T3
(24.29+1.46)kg/m” s W IR 1% O - B H WK 29 41, 8
IRWEAH 20 451 AN W H i 298 79 491 5 AR A o < o
YR 22 ), 38 AR 58 ], A TR Bl Ak 48 B,
PR Y 37 B 27 Bl AE Y 18 ~59 B, F
(37.9348. 38) % ; {& & 5 %k 18 ~ 28 kg/m’, V1
(24,4741, 3D kg/m” s WAXHAE O - B H W AR 15 41, 1%
JRWEAH 10 191 AS W AR B 2 98 39 491) 5 TG 155 10« ot 8
TR 10 6] L3 BE AR 28 ], MR B Bl B R 26 B .
YANRHE : (DB FHR () =18 %5 (3) AR
WHEER OF O DAZIRBRE TS, Afrotfr o
G T 5 (5) T B AR B 8] =3 AN 5 (6) 2 1 36 AL A
TR AT (DAEHRNE. EBERME .
AR o - (1) 3 S A 5T 5 (2) W L B 4 AR 00 2 5 (3) ™
HA G RG BN (4) T BRI K T 10
(3N HA WA YUY PUBEZG W) OGRS Y

sonic hedgehog; missing teeth

FH S AL AR A R IR R PR I 0 AE
AR E. 2R LG IT¥EX(P>0.05, BHfA
CINER

1.2 i

1.2.1 Nobel PR A  HMAEMESET FOVI2X
8 cm HJE CBCT(80~100 kV,2~4 mA)HH I F 4
0 A DX R VA FPOR AR R . TR O R R O &
HEFi R A AT R B 9 R A 5 Bl 2K 4b A A Nobel Fif
AL AR TS ARG 3 NH T T HFA.
1.2.2 RWRGEETM BWEARFZARES 3
A AT 1 AR A b A R 52 56 % R B B Formu-
laction Ff A fAR e s 14 ) S 43I0 o A7 AR e 2R 2 (1SQ)
H BRI 2 K BCOFE.

1.2.3 AW RANKL, %8 W FRERN g
HAEARSGEZ ARG E 3 A H L XF B8 2 7 fd B 1R A it
W AR R YAV . W i« TG TR A BR R O T L T R B
MR IEAR A AR TR 60 s B EP 45, Bk e
B 2 mL, B 15 min(FEHE 8 cm, ##H 3 500
r/min) R E AR A L1 W AR R BR A
W R s iR F) & I RANKL . &5 8 B 77k F . #4E

159 S A IR 8 R A 56 5 U 2 B ) G 1 T 13 28 R

1.3 MR (DX WS AR fE BRI Z] AR
J5 3 N H i Ve W RANKL, 3% 18 B 7K . 1SQ 4.
()43 M WS AL AR J5 B Z R ¥ 3 RANKL 3% 78 A -+
K5 ISQ A £ R, (3) 40 HT Nobel Rkl 14 . 18 4
MR R E . (D) 2 Hr R RANKL, & 78 H 7
IR B AR PR PP AN 8.

1.4 SEitephb 3 R SPSS25. 0 48 i 84k % K
AT M. BT R DL B sk oy R AL R A X
Ko, THRERILL = s R, P94 A 22 5 % b ST
FEAS ¢ K3, 77 22 R S5 R ¢ K58, 22 4[] e33R FH A
KR Ty 22 Je LSD-¢ K 5 5 5% ] 22 2 1 [ml A A A 3
ARJGE 3 H ISQE RS 3, I 25 i 18] 5 J7 B 24k
RJG 3 A H 1SQ H 5 52 b AG 0 E A9 HI 5 &L SR 3
7 % i 25 (MAD)E . 372k FOBUINAS 55, LA «=0. 05
KgAK fE . P<<0. 05 RRERAHIT¥E L.

2 2 g

2.1 HARFWZ ARG 34 HEIE®K RANKL, %
HHFAKE R ISQ H A WEARE 3 4 HER N



EfRbEFEF 202343 A% 4%5% 6l Int] Lab Med,March 2023, Vol. 44,No. 6

W RANKL . &8 A FKFMRFARFEZ, 2 % H 45
P2 X (P<<0.05) s MEH ARG 3 A 1SQ H i T
ARJGEVZ, 22 58 i 2 5 L (P<C0. 05), WA
5 B Z) RS 3 4 A RV RANKL ., 3% 78 B 17k 2
mTX A ERAESITFE X (P<0.05), WEI1,
£1 SEAFEREHEEHK RANKL. EBEFKER

ISQ EEE & (x +5)
2531 n RANKL(pg/L) HHMETF (ng/L) 1SQ f#
RS 128
ENERE 53.5848. 64 41.35+6.79 68.58+7. 36
ARG 34AH 36.8546.71 23,4445, 87 72.9548.01
popiiiN 64 27.65+4.19 18. 5444, 07 —

T — RN T

2.2 MWL AR S B 20 R I8 % RANKL, % 78

FARFEESISQHEHE LR AJ5 R 2R 74 % RANKL
(r=—20.284,P=0.001). A FKFE(r=

—0.193.P=0. 029) 5 AR J5 BI Z| 1SQ 1H J& # % % .
A JG B ZI 8 % RANKL (r = —0. 811, P<C0.001) .
FHHEFG=—0.769,P<<0. 05) K F5ARJ5F 3 1™ H
ISQ fH & A E .

2.3 AR #EE Nobel Mk B et A
308N G I NG R T N R TN QiR = TS B N ]
IR RO 2 B )R Oy o R S s A
B M E R e AR B CERAR RS
FEHE PR R L L A UAE BB R R 3 N A 1SQ 1H
i, 22 R LGB X (P>>0.05), ARJ5 Wi .
0 EL WS R R R A R s RS B2 RS 3
A H AW RANKL &8 7 & &8 B E 1SQ H#K
R (P<C0.05), W 2,

%2 LRFAEEE Nobel Mk BHREN (2 +5)

S n AKRJF3HMHISQME «/F P
() 72.9548.01 0.537 0.592
18~145 87 73.2348.82
>45 41 72,3647, 94
P51 1.238 0.218
5 70 72.16+7.53
& 58 73.90£8. 36
PRI FE ¥ (kg/m®) 0.412 0.663
>24 41 72.1348. 64
18~24 55 73.0248.09
<18 32 73,8847, 84
W A 15 0.279 0.757
A H AR 29 72.08+8. 35
1By 7K W A 20 72.7348.06
AR WA 79 73.334+7.59
R 0.415 0.661

* 647 -

gk LB A E B E Nobel MEFRHHBREM (L)

F3ES n ARFE3ANMHISQME  t/F p
o BRI 22 71.7847.91
38 R 58 72.84+7.68
ARG 2 48 73.6248.27

SE W G A 0.733  0.465
b= 49 73.61+7.68
w5 79 72,548, 24

AT A X 1287 0.200
T X 68 73.8147.89
JFF X 60 71.98+8.18

PNEU 2.985  0.003
s 41 69. 837. 69
7 87 74,4248, 31

g 0 PEL AR 2.093  0.038
2 75 71.71+7.82
T 53 74.70+8.16

R 2.474 0,015
2 35 70.06=7. 79
T 93 74.04+8. 23

e HORE e 1742 0.084
e 39 71.09+8. 41
7 89 73.774+7.83

s £ 1614 0.109
2 41 71.25+8.82
i 87 73.7547.86

Hill B (U 0.982  0.328
<1 82 72,4647, 64
>1 46 73.8247.29

FEU 6 ] (min) 0.947  0.346
<3 94 72.5348.51
=3 34 74,1147, 84

Jil 28 752 1,417 0.159
G 59 74.02+7. 28
AHE 69 72.04+8. 36

T J s s 2.636  0.010
¥l 35 70.03+8. 31
J 93 74,0547, 45

HHRARR 1.360  0.176
2 31 71. 348,06
5 97 73.4647.39

B IR IR 0.322  0.748
2 18 72.38+7.82
& 110 73.0448.11

Gt EIME 0.614  0.541




. 648 - EfrbhEF4F5 20234 3 A% 44 %% 6 Int] Lab Med,March 2023, Vol. 44,No. 6

&ZR2 LA E 2B H Nobel EEREREM (2 £5)
E n  ARE3INMAISQME ¢/F P
& 25 72.05+7.73
1 103 73.1748.29
B9t i g MLAE 0.743  0.459
& 23 71.82+8. 62
i 105 73.2047.94
A5 RIZ) RANKL 4,058 <<0.001
flRkik 61 75. 968, 34
[ 67 70, 2147. 69
ARJG 347 RANKL 3.035  0.003
ik 63 75.13£8.16
R 65 70. 847,83
ENEHE 4,416 <<0.001
iRk 60 76. 2848, 32
R 68 70. 017,74
ARG 3N A EHET 2.866  0.005
filkik 62 75. 067, 69
IR 66 70. 9748, 41

EARJFENZ AT 3 A A A% RANKL, % 8 W 7 KF LU E
AR IR R IR > I A R I

2.4 Nobel MR B AS & V1 (19 2 3 A A% [ )3 20 B

LB E ARG 3 A 1SQ ELAE A 4 e A2 i [A] i =% 1
ABEFE H b A2 2 B R X Nobel FiAf 1. 1 72
TEPERZ A L T B R AR S 3 A4S H B RANKL %
TE A TSP LA i w2 0 98 i D00 IEL IR 0 2R A 2F

80.000 00

75.000 00

70.000 00

Fu{E

65.000 00

§5.000 00

JaEE s A B 20 81 98 W RANKL . & 98 B+ K 4R
SRR AR R BRI WL 3. &R ZEmARME A 0.
i SARE 3N ISQEARLEXRNHE . RF
B2 K RIS 3 4> A #R18 RANKL. 3% 18 B 7K 3 %}
N YE R E R B G EE X (P <<0.05), W

®3 BLERERBR

A i VK1
g s it
ARJE 34 A 1SQ fH HARMH
R it
UL Z=1;%=0
TR R=1:%=0
AT A RE=1;=0
A5 BN 2RV W RANKL KFiE=1;mKE=2

ARJE 34 AR RANKL
AR S B 22 9 A T
ARG 3 A A EREEEHE T

2.5 BRI RANKL, % 78 B F 7K - %} Nobel F
R IAREE M IR I E 0 B #E s Z2E &M
FiAL. RIS 34 H ISQ {H=100. 968 —4. 607 X K & %
FhJR — 2. 886 X W & KR — 0. 254 X AR J5 B Z) 4R 1
RANKL—0. 280 X A J& B 2 #7235 A8 7, o] 3 A%
B EA G L (P<<0.05), HAS & Al it BER )5 3
A H ISQfH 74. 59 U 7R &,

UL

R 14=0. 755

60.00

70.00

80.00

SPRE

1 EERBEBRARE 3R SQEEXRERAE



E AT EF 2% 2023 4 3 A% 44 %% 6 1 Int ] Lab Med,March 2023, Vol. 44,No. 6 + 649 -

x4 Nobel #iEE R EMN S ELEEIFL

K= B SE t P R i Z KR T
g8l 100. 968 3.550 28. 440 <0. 001 — —

VN ERUFE ] —4. 607 1.697 —0.304 —2.714 0.008 0. 542 1.844

R R —2.886 1.035 —0.203 —2.788 0. 006 0. 406 2.462
P 1.278 1.803 0. 081 0.709 0. 480 0. 530 1.888

A5 B ZI 7% % RANKL —0. 254 0.075 —0. 308 —3.391 0. 001 0. 530 1.888

A5 BV 220 1 W A —0. 280 0.084 —0.252 —3.327 0.001 0. 390 2.562

T — R HUE
3 ® W RANKL /K754 Nobel FiAf i B30 & v A

Nobel FAE A 519 55 E P 2 48 Rl AR 24 &5
I8 B 18] B RS P TR AR RE W B e [R] 3 2 R
P ELS Wi DR 3R 5 24 9 B R AL IR 00 B BILBRCRS: 78 K
PE R ORI AR ) R e AT R 3 e R
F-BepP Al 0 AR R R AR T I PR B e 3 T R g
i DR J8 5 A 4 O QB BR T

B A5G TR LLR — SR AR Uk A Bl B R
R F R AR, 2 5 i AR Y AR 2 R R e
{37 BF [ B 3y fiE 145 2 0 981 20 A i A 1 40 g i 4 4 i
(4R 55 I AL L o0 Al BB OO B 45 A RS B B BE X

it B AT 50T S Il R DAl F B2k 5 Nobel Fi AR
KR E MR At S %, RANKL J& 36 3k 76 5 B 5t
O 240 6 0 B R A A 3 T ) — R SR
B F o Z0E 11 AU R = (A0 5 25 1 L %o o i 4
G Ak oAk R R Ty se e e M LA HEE L 2
W it A v R R A A L A SR S
RANKL & A 44 J8] il ¢ £8 5 iR 78 Y v v 2% 3, T B
TRIT UEAT B S TH AR L BRI T RANKL 7K 7 2 B
P ORI ST K B, Ok Nobel Fob R R Fh i 8 %
AR5 B ZI BRI RANKL 7K -3 5k 458 55 , Bifi s (8] 3 7%
SRR AR B, T B A 0 30 s R B A5 R AR AR
B X WA A AE — 2 L R 8 35 2 3% & DR 8 R E L 32 I
RAEFZ M, B8 W RANKL 7K P 55 1 Fili B[] 4fE 5%
Je M N 2% Mt - RANKL 7K F B A% . ik 5 bk 0F 75 45
B, BAN AT L KB A K RANKL 7K
AL 1SQ 1 A7 A — & B, W R J5 B Z1) R 74 W)
RANKL 7K 5 A J5 B %) 1SQ {8 ] Jo AH 36 1, M 5 A&
Ji 3 A H 1SQ {8 & M o5&, B ok HE W, R VA
RANKL 7K & 5% 7T fig % Nobel F A 4 5. 3 5 & v
AT o PEVE R 30nT ol I R R PG $2 ik 2 % . (1
WA 5T 46 . Nobel FhHE MR 1 Fa0e v 5 101 ks A=
AR PG > A5 2 R A G, a0 Jm ) nE g 2 PR R
NFL U B B — DN B () B = S R4, 11 ks A T RE
[ (TR A 7 Bl - = g I N L S =
N 1| R -5 W NI =l o o A LT e
RGP K S Nobel AR IR E A X, AL 2
FAME RN Hr AL E BRI W5 AR S B 2R

B E R R AR S B2 BRI W RANKL K5 H AR
Wte e L R B DD, 0T I K AL Nobel A {4 5 1)
e RS %,

AR 2 R A5 5 1% ik 42 b i 58 i
WA ECAR, e B e Sl ik F o m R A &
BVEH . AW A& BLE G i M A 2 v W T
A 3 70 81 K UM R IR FE R T oL FTA LA R -6 S5 R
i PR 3k B 2 R T B 4 ¥ B R AR R L 444 5 R B 9%
P A 5 P L R O P R R B SR
S 02RO R g% AR IR VA W T R OK O B TR
2 5 PR A R L R R AR L ARSI R B, WL
SR BB R S B 0 WA W T B KO B T
SR 3AH ISQ R A%, 45 A WA W5
A BB 10 DT 7E Sk R E b & HE AR B VR L BE A
38 AF 6 2 M PR 3k B R 3K T Ok B 4 4 o M A A 5 A
P M AAE T, B T R 0T BB A AE B IR IR VR L Rg
HE 9 M R T 1 22 58 K 12 P R E 19 8% IR VE F L T No-
bel iR R FloR 2o B2 v U0 0 58 R L BN SR R TS &
— 5 VMR I I 4 E L H B I B U8 ES . 78 TR KR
BT R AR AR ST Wk B, R R 2 Y T
RANKL ., &8 7K F ¥ i A Nobel Fft A {4 5. 1A £2
FE VR 22 B LR M ) E 05 B L b AR o B A5 B K AR IE
UESEHR YA RANKL 35 48 B /K OF 2 5 i) R e
PERY A ST 52w 2, BE AL AT RE & Nobel A {4 il
R 2 T 6 1 R G L 3 PR VA RANKL 7K -
T4 1 35 7 R 22k BE R 8 DL 48 RE 5405 L (H
I P ) o R 3 R VE TR M T A AR ST R, o
JEABAETE 18 P 4 0E . A3 RANKL, & /8 W 7 & ¥4 th
[ VE 1 B Nobel Ff M4 LI o e PR 2 . sE AL il
Al BEJ& Nobel Pl A FAE L 0 2F Ji] 2 P B 1 800 L %
BRI RANKL 7K Tt 5 o 1 & 78 B 2 ak BE BD -
VLA BT 9 E 153403 o (L Bt FsF 1] 3 B% 5 BB R T R
ALK B D BRE, o R A AE A8 R AE, DL
RANKL ., &8 ¥ & # P [F] 1F H & B Nobel FiAf 4
WHARE AR R, dkgk o & 3, AR5 B 20 6 78 )
RANKL. & A FKFA ARG 3 A~ H 1SQ H
74,59 % AR S, B — o TR A 1B .

2k, BV W RANKL ., % 98 B 76 FF i 2k



* 650 -

] A 5 [E

FE2023F 3 A% 4 %% 64 Int] Lab Med,March 2023, Vol. 44,No. 6

Nobel Fff A 8 A J5 AR Kk, ARG R Z —# %
TR K5 TR A R SRS P 2 DA G e PR AT 5 i
R R A W RANKL 35 18 PR 7 7K 1 50 00 oA A< L 401
Rt

2% Uk

[1] STAEHLE H J,SEKUNDO C, HIERONYMUS H, et al.
Replacing single missing teeth in the posterior region u-
sing direct composite restorations: survival and clinical
quality[J7]. ] Dent,2021,113(1):103754.

[2] WESTOVER L,FAULKNER G,FLORES-MIR C,et al.
Application of the advanced system for implant stability
testing (ASIST) to natural teeth for noninvasive evalua-
tion of the tooth root interface[ ]J]. ] Biomech, 2018, 69
(1):129-137.

[3] CHEN J.CAI M, YANG J,et al. Immediate versus early
or conventional loading dental implants with fixed pros-
theses:a systematic review and meta-analysis of random-
ized controlled clinical trials[ J]. J Prosthet Dent, 2019,
122(6) :516-536.

C4] HEDY, XURELL, Sk, 55, RO 20 B0 kE 09 20 1 o 0 iR B 1Y
CBCT WL M F mi i B 8 M 43 A LT 0. AR B2 504k
2#,2022,40(2) :362-366.

[5] ZANETTI E M,CIARAMELLA S,CALI M, et al. Modal
analysis for implant stability assessment: sensitivity of
this methodology for different implant designs[]]. Dent
Mater,2018,34(8) :1235-1245.

[6] YAN K,LIN Q,TANG K,et al. Substance P participates
in periodontitis by upregulating HIF-1la and RANKL/
OPG ratio[J]. BMC Oral Health,2020,20(1):27.

[7] BENALLEGUE N, KEBIR H, KAPOOR R, et al. The
hedgehog pathway suppresses neuropathogenesis in CD4
T cell-driven inflammation[ ] ]. Brain,2021,144(6):1670-
1683.

[8] KHOUJA N,TAI W C,SHEN I Y,et al. A critique of
resonance frequency analysis and a novel method for
quantifying dental implant stability in vitro[J]. Int J Oral
Maxillofac Implants,2019,34(3) :595-603.

(9] T&. R0, &), %, Nobel Replace™ Tapered it
A AR S PR AR OGS R PR R W LD . o A 2F R 2 A
¥ 44i5,2016,26(2) . 78-81.

[10] T 2% ok A 0188 R 1 52 i R 3R 1 i R I 98 LD V5 %2 -
PP K%, 2016.

[11] ZHOU J,LI X,SUN X, et al. Bone regeneration around
immediate placed implant of molar teeth with autologous
platelet-rich fibrin:two case reports[J]. Medicine (Balti-
more) ,2018,97(44) :e13058.

[12] PETEAN I B F,KUCHLER E C,SOARESI M Vet al.
Genetic polymorphisms in RANK and RANKL are asso-
ciated with persistent apical periodontitis[J]. ] Endod,
2019,45(5) :526-531.

[13] sk Bl FhAe A 4 B ¢ 3 R W P RANKL & OPG 1y
FIR[D]. #8177 BE 2 BE , 2014.

[14] BRZEH, £, 55 A 5425 BT 45 I 4 56 %0 i w4 Sl 1l
A RAE T B K> T OPG/RANKL 2 3k 1 5% Ml
(7. 93 I % Bt 2 4 . 2015, 21(2) :278-280.

[15] 5. RO oA M 2 U R S Bobr vz [T . 01 e
B ¥ 52021,29(1) ;1-10.

(167 THA% E SRR 0] ] M. S [ P22 00 2F i A 1 et o 1k 1 52
Wi [J7. B PE 24 ,2016,37(2) :249-251.

[17] Bobm, BB FR 2088 55, 508 N 115 5 0 I 7 SR 14 i
A e R TR 9 eh VR LT . b B 3l kR Ak 24 7, 2021, 29
(7):622-628.

(18] W Mh— . B o3l 25 2 B BE 5 6 3 ) 97 3k 0 L 300 A
AR [ 98 58 35 97 %% B RANKL Shh 7K F i 5 i (1], 5 7
& 2B %4 ,2019,25(17) : 1352-1355.

[19] LI R,CAI L,DING ]J,et al. Inhibition of hedgehog signal
pathway by cyclopamine attenuates inflammation and ar-
ticular cartilage damage in rats with adjuvant-induced ar-
thritis[J]. ] Pharm Pharmacol,2015,67(7):963-971.

[20] FABIK J, KOVACOVA K, KOZMIK Z, et al. Neural
crest cells require Meis2 for patterning the mandibular
arch via the sonic hedgehog pathway [ J]. Biol Open,
2020,9(6) :bio052043.

ISR H . 2022-05-12 &[] H 1] .2023-02-16)

L5 644 10

[12] 2 WERk, R EE, &0k, 5. A2 & AE 4] /55 8 1M AE 24 B
JiRge /8 2 S e w2 A [T ] i BRI IR 2% A&, 2020, 36
(11):2515-2520.

(137 skHa . sk 5% . 7 . 4%, M3 TG K- Al BISAP 373 X} 5
S o R I A R g P SR R R BE 1 TR (BT ] L AR
£ #5,2022,62(1) :52-55.

[14] NATESH N S,WHITE B M,BENNETT M M C,et al.
Emerging role of miR-345 and its effective delivery as a

potential therapeutic candidate in pancreatic cancer and

other cancers[ ] ]. Pharmaceutics,2021,13(12) :1987.

[15] TU J.YANG Y.ZHANG ], et al. Regulatory effect of
chemerin and therapeutic efficacy of chemerin 9 in pan-
creatogenic diabetes mellitus[J]. Mol Med Rep,2020,21
(3):981-988.

L16] W MEE . F e e . X ot , 45 2k vy M Al o6 1 J B 4% A
ML chemerin, B 45 % 7 A8 16 e 28 LLJ/CDJ. 411 IR
5 i % 75 CRLFBRD , 2019, 13(1) £ 31-35.

(W fs B #1:2022-03-30 &1 B #1:2023-02-11)



