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Abstract

Nerve growth factor (NGF) is an important neurotrophic protein that can promote the growth and
differentiation of nerves, as well as bone remodeling and fracture healing. It also participates in the
repair of pulp and periodontal tissue damage, promotes periodontal vascular regeneration and per-
iodontal formation, and helps alleviate pain and reduce complications after the treatment of pulp
and periodontal diseases.
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1. 5]

SF IR TR A I R L R B, T LT A AR AR W A4, s S T A AN A R
#1224 K KT (nerve growth factor, NGF)& B Z AR E ST, T IZ 0 MEE SRS NHLAR T EhElE
B R P AERE S, A RIAEKEE . e S WA mEREM[L. NGF 154 880 4 a7 i
RIEIEH .

2. WEEKETFHER

NGF & —FhZ Dhaedif A K7, J8 THEEFREAXE, 1957 4 H Rita LeviMontalcini #1 Stanley
Cohen HUEEEFI/NERAT F IR 0 B4 AG 2. BT IZAE TN Z AL, SHEREMEK
KA b BEFAEREREIEN, FNHWS55080RES).

NGF 4H ik A PR32k, BIMRSERN J152 4k p7oNTR FI S 56 R 77 5244 TrkA. WH5E KL NGF Al p75NTR
HFEZ5F R KERRE2]. EANFERESES, ERTIN, NGF fERUR#S &)= F R SR ERIA,
PRI, BRECRIES . RS, WRIET A2 BRI, 72 BORi4 b % IA[3], NGF Ri& T F MK
BINSAE, md R E A K Rt . RAMIT TR I NGF GefS (2 3k 4 6 140 i i 74k,
MR 3 R T A0 A 5 1B FEAE[4] . 727 JE & AR 7T I 0K I NGF RE(E 3k R A8 4 &) Bl i) e
[5]. [ NFG MEEH SCE LA RMBILEAIEIR, A8 THUEREE[6].

3. HEREKEFETHMFRS R

PR MR IR A AR LA, RN £F4E. SRR, MUE A, AR A F R, OF
B NE LA AT EFR Bl (BREINRE7]. 1L 52 2SN VE R & G A 05 I 2 % A i 4%
Tl B R 1A ) — 2R 9 0 2 1 P R 1 TR ) 0K S S

3.1 #HEEKEFETHERG PR

NGF 7£ K b IE & A #Edt b SRS, Aot fs 3 ], I NGF 3£iE, 5 RJ5 NGF 1
KISFUE T, BEEHFEELFRRES, 9 RGFRAFEEHT EH[8]. B BSE[9] FL K, NGF 7
EEPT AL F Bl R PRI . IO 2 N 3 R A B KR BE )G, ROLAREA LI 1 9RE R T 1T i S45
4 NGF [1721A[10]. IXLERF FA UL NGF fJ a5 T F Gt Ja A RSV S A 4 iz 2 . TR
SRS WO . T F &R, TRAEIERE IR TT B A E BN R X FH 5 55 T ARS 46 41 5
B, N BEREE B BRI RG50S 110 FUR DAL IR 0 2, NGF S B Bl 55 P 1 R0,
AR HEFE M0 i fE 3 K5 NGF Ri& i, 5 R ZIMAMRIE, 7 R JFHE B E KB,
RIBKFEEEC X —BhARE, FEHNTEER: fEIEETHY, NGF W& EILEIC, M3 8288
Ji s RTHIYD 22 i 240 L IR 7 0 A BB 40 L 5 B NGF, 35005 5B A0 i) NGF IR EERS I, TR T HoAp e 8 72
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A28 TS LA S A5 105 A A BRI G AP 2 2T 4R A P AR B R o RTINS th m] e e i3 24 8 40 B 1) RS A A it 40 M 7
e, BB A AN, [ 8 B A5 B L R AR B e 2 e, R B I RE )
g5, NGF I BRAR, HARIKAZ WK R 3G 1R K

3.2. MEEKEFEFEXR IR AT MR

SF 9% Jm TR MR, DURAERT I ZUAR N E R, /N L W . o 4 218 20
I3 SO T B i, A B S IR T s S5 20 51 RCE B 9% WL TR [12] o SF BESR U /2 48 A R A 2R M BB T,
KZHEFFRER I EMIR, FHIR 0] HAMABCE SRR R IRPRE X 5 8 2 X BER A 2 %
FMREVRTT, wi T BREE I N RO, AR AR % B, IR BRI A RSB H . T
BIT AR o 7 BRI AT, TS BRI R L IR AR, DL BRSSP AR R AR
R, bR B B AN R B AR, R ATIRE AT S 2 MU A SR G, PR, T
SRR T 107 2. BN R AE (131K NGF JR v St 4l B AR B Va7 R VBT A B L, KL NGF JRI7
HAEIRTT 10 RIGFA MK Fihtazh. F R38R T XA, R NGF nf G &P IRE 7 i
RAREIRIT 5 B LRV RAE R 1K, S0 ERVE A S . 3X W] NGF 4l B AR 1697 R e A Uk 4
28 B LR IRACER, IFEUS RIFIT 2. JRIRATRE/E, NGF REWS BB i P& 21 4k, (R HbHr & F A=
FUF TR, o 27 R Lt . & RRAE D il B S SR R 2, SRR (TrkA) 4 & 5
X E AL e I P-PI R R FRAE R, T A IR R e A AN A, R AR AR R
[14][15]. [RIEF NGF o Ee 4 i) 58 i PN - 2E SR VAR 1R 2 IK [13] o ZRRE[L6]HF 500 T 4 BB FE S AR VR 97
Je LA SRR £ 45 7 NGF RIsfiESHiia 7, BL10d A 1 A7, HIESaIT 2 M7 e, RBLNGF
RTT T R LA K « 25 RA Bl B 0 R P 9R v 23 06 T 1 B R B K, BB AR T R 2H . A NGF
YEIT UL R I R G . SRR AT RE S NGF n] A 24 BF o R AR B i i R, st FOF I
AR B A A SUE AL, P 228 8 8 S Mk S By, e B 2 FRDREIR

4. HEEKEFET AR EHMR

IF 9 48 BT JR R 2R A A T 2 R A HH IS M SORE IR I PRRE , P S BUF R BRI, S AR
B ik FRARKRLIRTT H PR R A i ol RASWR, R RTIE Re 0 A
SR 5 G AR T, 7R R OB E T S A AR EIE SGR A5 , FEH F RN, T BT b
E[17]o F JE AL P A R OB I A M A B rr) 38 5 5 234 [ 18]

AFE[L]A FE R IAE — € R AF T, NGF 8 — & M BT [ e A F ol J 4 A o 2 RSB E L, ek
RS E D9 10 Ulmlo [R]IE NGF {3k A 4 Jed JEE 40 i 1) ol 4 P PR 204 o 5l AR 45 [20 40 24 IR 4t Ffn 42 NG
BN E, NGF ARG Z, A ER R E WIS 2, £ NGF %445 (2 i 20 M & 1 01k
X AT e 1 i3 2H 23 TR 40 i 38 R F ALV A4

IR S [21]H 2 98 RO G0 G, W58 NGF X BRI ZI - 45 G (1 520 o R AL P A4 )& [ >R F NGF
ASHGIT A, Wi NGF (e Fr e i Bl rh XA AP g e AR KB LA s, ik BIPREE
P RGBT IIT R AR G E iR, RN R 5 G 55 5 AORE KR R PR AIC

WA B 2 R ) BB R 3R . SEFAE [22] W SO R e 473 2F A I 2H 21 NGF mRNA &4
&, KL NGF mRNA 7E6I15 il i, 6115 14~30d B RIEK PR i m. N, G000 F & iR R
H NGF mRNA ik &S & X, Ui NGF 25 1 & GG I 24 R 2345005 S5 S o B 4356 4
SRR — MG PEN ORI, TS IR AR 2 38 o T i B 40 1 B VE AR, #h 28 e B FR A
FEFICE TR, FimeGRIBEIE RS, NGF MR EAb RIS T 5 FERRE s S &G4 AU 5
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] NGF /KP4, A 2F B 4121 NGF mRNA & A4EA5 1k o J5 R AT AE 2 B0 mg 2 1) 45 A 8% it A B
Bk, FRETESZEFY R, ARG 0T 5 5 1 I S B BURK s R A T T AR AR O S S N 5 | A iH
W R MEBUN, (EPHMS LSS O, SR I E R A R B A A 6 1 A T R 2
AT R0 2 RELVRS 0008 28 Je AR AR B e 7T, AT S B0

MR O AR AL o R AR W o E &2 [23] LR A = FEMR 4y ORI, I H A4 A K 1
AT DA AR R AT DABES (R B A . NG AT DRI 3 B4 AT 25 35 DR M SR R IR [ 24], 17X
Tl bk 2 20 498 11 BH AT DAV 59 R0 200 PRI B 240 PR ) RE[25]-[27] 0 P45 25 2 DR R G JOK T A0 o1 Bl 40
FIRTEIR T a (ER I AN 2 6 AR KA A KR -1 1A i [25] [26], - HL BE 1) A1 4 e R 905 )
Wi [27]. F 40, NGF & — Mgk i & A6 i K7+ [28] [29]» 11 IS Ak AR AR R B RN 6 i 25 U1 4H 9 [30] [31],
DRT Ay 0L/ 0T LA 478 2 HH (10 5B 200 B R 40 P 281 s ) IX 3 [ 32] o B8 - FmT e ML A2 B4 FH - NGF &
L ARTE B T AN f R I B AT UIE S [ 236 0 55 4314 1 7 2R R 15 B T 1 [33]-[35]

5. ML KEFETHMT ARKARERT PN

P - S HEER AR AR O AL N B AR R I A A B DA, R LI Ul AR, T LY
WAL D REAN L ERE R . ERAE S ARG, IR EGL. 6 BRI BEE R MR
RAE[36] [37]. MGG A FIG T BARAE — € FE B R P i MR, B T{E it 2 i A 21
MME R AN LA AR o R0 55 55 [38] 0F 7 A BIL B Al M Al B AR 8 T8 R0VR T S AP e A IR ) v e K
BN IEAR HEF F H AU E AT AE ] LR B RN . B MR U AR i e, A AR ) R
JAALZA A (A0 £ [39] . NGF ELERAE HI 128 JA A M (R AT 4E A S AN 1 DR 2 e) (R BE LIS A 04K, Jn
M AL FAEAME R o (RIS B K A, (e R R AR R, R A
AR I BEVRE . NGF Jm i 34 A im0 15 S B A R S s, DEAL B S E, I ST . 5
UL, R T A, AR 2 U, (A PR IR R NGF Ay — R A s PR e
LR ARG AR T4 B S AR IX I8, AR A B AN RN A AR

AR T 5 B0 IR B E VIR R, BEETTARIRN, RZEWBRIGIT ik, B
iz F T Im ARG IT

SE

[1]1  FRZEWN. M4 R T4 T BER AR & VAT 5 A Wi BB 0YR T RUR ], B4 #i kn 44 £, 2019, 29(1): 26-28.

[2] Byers, M.R., Schatteman, G.C. and Bothwell, M. (1990) Multiple Functions for NGF Receptor in Developing, Aging
and Injured Rat Teeth Are Suggested by Epithelial, Mesenchymal and Neural Immunoreactivity. Development, 109, 461-
471. https://doi.org/10.1242/dev.109.2.461

[38] F#EHE, HWIR, XZE. FhEKEPEERKRE 7 LHZAARRIE R %5 AR S, AR 867 R Fa0E,
1999(2): 99-101.

[4] Jiao, Y., Liu, Y., Li, X, Han, N, Liu, S., Du,J., etal. (2025) Cortical Perforation Promotes Bone Regeneration by Enhancing
Nerve Growth Factor Secretion. Biochemical and Biophysical Research Communications, 755, Article 151562.
https://doi.org/10.1016/j.bbrc.2025.151562

[5] Cheng, C., Tang, S., Cui, S., Yang, T., Li, L., Zhai, M., et al. (2024) Nerve Growth Factor Promote Osteogenic Differ-
entiation of Dental Pulp Stem Cells through MEK/ERK Signalling Pathways. Journal of Cellular and Molecular Medi-
cine, 28, €18143. https://doi.org/10.1111/jcmm.18143

[6] ®¥E, ARANAE. BRMEAEKEFHEGT RREEENR AR RN]. HEES TR, 2025, 33(8): 37-41.

[71 TR OEALURESM] 585 M. deat: AR AR, 2003.

[8] ARFN, FHfds, WA L KR a8 R 1 R IA B[], AP DR S42% 5, 2001, 19(6): 354-356.
[9] ZFWH, ZRBRLL, 27348, 55 MK TR it 7 8 I RIEL]. KLY, 2004, 32(3): 145-146

DOI: 10.12677/acm.2026.163758 23 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.163758
https://doi.org/10.1242/dev.109.2.461
https://doi.org/10.1016/j.bbrc.2025.151562
https://doi.org/10.1111/jcmm.18143

W, BigH

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]
(18]

[19]
[20]
[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]
[33]

[34]

FARE, HER, FE, & WEEKE T KR8 2O T E A M) 6K AR R348, 2001, 17(3):
165-166.

Wl Vitapex ¥ o5 B A 5 TR BT 4 240 i AR A [ AR 28 A DR 76 i P B9 RIA A S [D]: [hil 2= 47 i
3] A AR, 2012,

PSR, — IR AR SR TT SV IF B 98 (8 87 BOML 8% Tt i3 R VE IR /K A AR d R R 9], v 6] B D42 4
£, 2020, 43(8): 712-715.

FLTEGR, £HE, BN, & M A KR TR S BIR B IR T ARG T I BE 9% 1T 8K B o R A R R RE Rl T K
AU IR G2 [J]. HERE R, 2023, 34(8): 1122-1126.

Li, Z., Meyers, C.A,, Chang, L., Lee, S., Li, Z., Tomlinson, R., et al. (2019) Fracture Repair Requires TrkA Signaling
by Skeletal Sensory Nerves. Journal of Clinical Investigation, 129, 5137-5150. https://doi.org/10.1172/jci128428
E, A, EAW, & MEAKETERERTRIGTEETNEHRSMADN. PEALH IR, 2022,
26(15): 2426-2431.

e, PR ML TR A RERFEARE R IT 5 R B B T MR (D). W R A B ARk, 2017, 23(20):
2880-2883.

BTy, RWSE, ZFMEES FRABRFIM] 82 k. dba AR A HRkAE, 2003: 217-221.

KMEHE . KRB, BUAEKET-p MM EAEKE TN E R4 M 58 0 A 2] o B EE 2534, 2010,
7(7): 23-25.

F3E. NGF AT rhBMP X A\ F A I 40 i 3 46 5 ALP SV R2mI[D]: (AL 22 A0ie 3], e P EERL R, 2008.
ERLA, ARME, 75K NGF 5 [R5 Gunt 5 F R4 A e - VE AR [9]. T 77 B2 5 B 241k, 2012, 33(2): 97-100.
PerE, XU, FOGH, & WEERKETXF R RBIZIFEE GRSl . RS 40, 2019,
5(11): 105-107.

#OE, R, EEOR, S MEAERKE T REEERE DB A A mRNA ESIRE R A H R &L ).
B =27, 2005, 25(4): 216-218.

EE2. BEANFEAES 2 fIEHA NS A KR T BAE = ER > X e S 2 1E A 7C[D]: [ 1Ak
3C]. BREE AR KA, 2013.

Lindsay, R.M. and Harmar, A.J. (1989) Nerve Growth Factor Regulates Expression of Neuropeptide Genes in Adult
Sensory Neurons. Nature, 337, 362-364. https://doi.org/10.1038/337362a0

Millet, I. and Vignery, A. (1997) The Neuropeptide Calcitonin Gene-Related Peptide Inhibits TNF-a But Poorly Induces
11-6 Production by Fetal Rat Osteoblasts. Cytokine, 9, 999-1007. https://doi.org/10.1006/cyt0.1997.0245

Vignery, A. and McCarthy, T.L. (1996) The Neuropeptide Calcitonin Gene-Related Peptide Stimulates Insulin-Like Growth
Factor | Production by Primary Fetal Rat Osteoblasts. Bone, 18, 331-335.
https://doi.org/10.1016/8756-3282(96)00017-8

Zaidi, M., Fuller, K., Bevis, P.J.R., GainesDas, R.E., Chambers, T.J. and Maclntyre, I. (1987) Calcitonin Gene-Related
Peptide Inhibits Osteoclastic Bone Resorption: A Comparative Study. Calcified Tissue International, 40, 149-154.
https://doi.org/10.1007/bf02555699

Nico, B., Mangieri, D., Benagiano, V., Crivellato, E. and Ribatti, D. (2008) Nerve Growth Factor as an Angiogenic
Factor. Microvascular Research, 75, 135-141. https://doi.org/10.1016/j.mvr.2007.07.004

Dollé, J., Rezvan, A., Allen, F.D., Lazarovici, P. and Lelkes, P.l. (2005) Nerve Growth Factor-Induced Migration of
Endothelial Cells. The Journal of Pharmacology and Experimental Therapeutics, 315, 1220-1227.
https://doi.org/10.1124/jpet.105.093252

Hausman, M.R., Schaffler, M.B. and Majeska, R.J. (2001) Prevention of Fracture Healing in Rats by an Inhibitor of
Angiogenesis. Bone, 29, 560-564. https://doi.org/10.1016/s8756-3282(01)00608-1

Hauge, E.M., Qvesel, D., Eriksen, E.F., Mosekilde, L. and Melsen, F. (2001) Cancellous Bone Remodeling Occurs in
Specialized Compartments Lined by Cells Expressing Osteoblastic Markers. Journal of Bone and Mineral Research, 16,
1575-1582. https://doi.org/10.1359/jbmr.2001.16.9.1575

Eghbali-Fatourechi, G.Z., Lamsam, J., Fraser, D., Nagel, D., Riggs, B.L. and Khosla, S. (2005) Circulating Osteoblast-
Lineage Cells in Humans. New England Journal of Medicine, 352, 1959-1966. https://doi.org/10.1056/nejmoa044264

Asaumi, K., Nakanishi, T., Asahara, H., Inoue, H. and Takigawa, M. (2000) Expression of Neurotrophins and Their Recep-
tors (TRK) during Fracture Healing. Bone, 26, 625-633. https://doi.org/10.1016/s8756-3282(00)00281-7

Jehan, F., Naveilhan, P., Neveu, |, Harvie, D., et al. (1996) Regulation of NGF, BDNF and LNGFR Gene Expression in

DOI: 10.12677/acm.2026.163758 24 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2026.163758
https://doi.org/10.1172/jci128428
https://doi.org/10.1038/337362a0
https://doi.org/10.1006/cyto.1997.0245
https://doi.org/10.1016/8756-3282(96)00017-8
https://doi.org/10.1007/bf02555699
https://doi.org/10.1016/j.mvr.2007.07.004
https://doi.org/10.1124/jpet.105.093252
https://doi.org/10.1016/s8756-3282(01)00608-1
https://doi.org/10.1359/jbmr.2001.16.9.1575
https://doi.org/10.1056/nejmoa044264
https://doi.org/10.1016/s8756-3282(00)00281-7

W, BigH

[35]

[36]

[37]
[38]

[39]

ROS 17/2.8 Cells. Molecular and Cellular Endocrinology, 116, 149-156.
https://doi.org/10.1016/0303-7207(95)03710-1

Tsuboi, Y., Nakanishi, T., Takano-Yamamoto, T., Miyamoto, M., Yamashiro, T. and Takigawa, M. (2001) Mitogenic Ef-
fects of Neurotrophins on a Periodontal Ligament Cell Line. Journal of Dental Research, 80, 881-886.
https://doi.org/10.1177/00220345010800030701

Ricucci, D., Siqueira Jr, J.F., Abdelsayed, R.A., Lio, S.G. and Rd&gas, I.N. (2021) Bacterial Invasion of Pulp Blood
Vessels in Teeth with Symptomatic Irreversible Pulpitis. Journal of Endodontics, 47, 1854-1864.
https://doi.org/10.1016/j.joen.2021.09.010

Xi, X.,Ma, Y., Xu, Y., Ogbuehi, A.C., Liu, X., Deng, Y., et al. (2021) The Genetic and Epigenetic Mechanisms Involved
in Irreversible Pulp Neural Inflammation. Disease Markers, 2021, 1-26. https://doi.org/10.1155/2021/8831948

TS, THERE, G, A K T R E 0 A B i A B AR B IR T AR I S - S BB 9 AR (R 3K 40 A
[]. " EBACEE 2, 2025, 35(13): 86-91.

Barker, P.A., Mantyh, P., Arendt-Nielsen, L., et al. (2020) Nerve Growth Factor Signaling and Its Contribution to Pain.
Journal of Pain Research, 13, 1223-1241. https://doi.org/10.2147/jpr.s247472

DOI: 10.12677/acm.2026.163758 25 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.163758
https://doi.org/10.1016/0303-7207(95)03710-1
https://doi.org/10.1177/00220345010800030701
https://doi.org/10.1016/j.joen.2021.09.010
https://doi.org/10.1155/2021/8831948
https://doi.org/10.2147/jpr.s247472

	神经生长因子在牙髓病牙周病中的研究进展
	摘  要
	关键词
	Research Progress of Nerve Growth Factor in Pulp Disease and Periodontal Disease
	Abstract
	Keywords
	1. 引言
	2. 神经生长因子的概述
	3. 神经生长因子在牙髓病方面的研究
	3.1. 神经生长因子在牙髓损伤中的研究
	3.2. 神经生长因子在牙髓炎及牙髓坏死治疗中的应用

	4. 神经生长因子在牙周病方面的研究
	5. 神经生长因子在牙髓牙周联合病变治疗中的应用
	参考文献

