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91.96%/77. 68%

60.11%/53. 77%

55.28%/41. 61%

2016

96.13%/80. 08%

57.8%/58. 53%

55.25%/46. 68%

2017

89.22%/78.17%

71.98%/54. 64%

64. 22%/42. 58%

2018

86. 40%/ . 34 3

87.04%/71.79%

75.20%/ L3 4R

2019

79.86%/83. 69%

51.77%/44.51%

41.34%/37. 17%
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86. 08%/82. 64%

72.55%/59..13%

62.45%/48. 80%

2021

92.41%/84. 26%

70.32%/50. 65%

64. 98%/42. 34%

2022

93.51%/82. 79%

71.1%/46. 12%

66. 49%/37. 82%

2023

92.43%/80. 05%

75.43%/56. 18%

69. 72%/44. 71%

2024

95.15%/81. 14%

82.33%/56.07%

77.97%/45. 15%

2025

95.15%/83. 59%

77.93%/59. 61%

73.13%/49. 42%
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Clinical impact of collagen
sponge combined with substance
P on maxillofacial trauma repair in
rats

Qian Wang’, Yong Zhang’, Yan Guo® and Xiaclan Yang™

‘Objective: Collagen spange and substance P (S can facillale trauma heaing.
Therefore. this siudy aimed 1o clarify the role and mechanism of collagen
sponge combined with SP in masliofacial trauma healing
Methods: 4 masilofacial trauma model was establisned using rats. The rats
were divided into four groups: research group 1 (RG 1, Vaseline gauze and @),
h 2RG2 . research grovp 3
1RG 3: collagen sponge and SF), and a cantrol group (CG: Vaseline gauze and
normal sainel. The trauma healing rate was examined cn days 3 7. and 14
alter treatment. and the pathological Morphalogy of the treuma was exsmined
on day 14 after treatment Hydroxyproline expression, positive ex
ot tasic fibrablast orown factar FGF), serum IL-6 and TNF-a levels; matris
{MMP-9) and tissue inhibitor of metalioproteinase-1 (TIMP-

& 2025 Wan.Zharcy G arct Yo T 5
ancpen Unter e

maicr Bt T son o
repraguEtiar m piher sorums s peemtist

1) protein levets: and vascular endothelial growth factor (VEGF), TGF-1, and
SMAD3 mANA levet:
7and 14 after treatment. the trauma healing rates inallresarch

ihe
criginm publication n 4 foumal scied. i

s h s et cormghy it
frinittemy

Frontiers in Meciine

than that in the CG, and the trauma healing rate in ARG 3 was
‘igher than that in RG 1 and RG 2. On day 14 after treatment. compared t the.
€G, the number of inflammatory cells in the rat trauma tissues was reduced
in 8l reseach gicups, whie the collagen iber content was enhanced in all
research graups. Compared 1o RG 1 and RG 2, the number of inflammatory
celis in RG 3 was lower, whie the collagen fuer content in RG 3 was higher.
The tissue hydrowyprodine and BFGF levels in al 1eseareh groups were higher
than those in the CT3, and the levels in /€ 3 were higher than those in BG 1and
RG 2. Compared to the CG. serum levels of IL-6 and TNF-a and tissue levels
‘of MMP-0 were lower across all research groups, while tissu levels of TIMP-L
were elevated in all THE-
a levels and tissue MMP-9 and TIMP-1 levels in RG 3 were greater than those
in RG 1and RG 2. Compared to the CG. the mRNA levels of VEGE, TGF-JL. and
SMAD3 were higher fevels than
RG 1 and AG 2
Conclusion: Collagen spange and SP can facilitate the healing of maxilofacial
Iraums and reduce scar fomation sher lraums hesing Th effect may
e related to the TGF -pL/Smad3-VEGF signsling pathway.

VEGS signaling pathway

s N i B S B AR R 3L

B# (20260 145

HRICS 1 BmEL (2022) 1468
HExs2
WA _2020N0gs
HERS: _2022Ns073

M TR R

T H & F:

TUH R,

LR NP e

Iﬁm‘zﬁﬁ:\ S : i
BRRIE 15959523936

TLH ki 2022 fE8 HE 2025¢E 8 K

MRS
022%

WK

Lx

®E

HERS AHA

WMBE®

HEFERT

& Fekohi AIE-NIR 3R HE6HH %
2025QINY2014 | it B Pl R b A By T Al
LER

EMEXHEERER

SN HRRERAR B T 2025 EBYF B4
At SR R H s At i

AR B

R CRMTRIGHIE EE T H48) AR REFRS
EER, 2025 FETLARAHF UM LT TE ERG R
W REXHE. HIHE. AFFEF, HEIRAE 68 7,

AF LA,

Mt fF: 2025 £ BT DA FHH SRR E TR E

LES

_ 28

PN
PR

s Binses
i / ——

b

BT RM o AW R % 51
202S0INYZ01S | St AMRRIABED | R
BRAEAENUHE

AHEFEHESRHER

GDF15 iff 3 AC-cAMP-PKA 3 # {8 # i ik

NI | gk it B AN AR

AMELTHECHFR

ETURFLOERTEOREY

HATHE A =¥

2025QZKYZ017

AMEEREEHER

EF b ERitOHAPETR
20250INVI0IE | #f 10U EHAERE U iERG | TEA
BPHFR

SHESHEEHER

HELEREMNLAE L RET-
20250INY2019 | (RAFMLH Y AL MEF SR 54T | HEF
HHRE

AMESEHE THER

T4 1P o £ LI 968 1)
2025INY2020 | RELEHERE v FHRERE | BT
BERGAURRL LG TR

AHEFHECHER

2

LRl DT T LN e

12
MO | gty B A 5

BHEFHEEHEH

HRRE A LR T HRANAR R
2005Q2Z8Y2022 | A RAEM A A IR B E F Ao
15 1 AT AR A BT

S AR E E R

[ R LT
202502023 | TR AREF AN ERRER | HeT
HE AR FRIE

A RAE ER

ETARFAE) AR E T
20250282024 | EEMMER HERMAME LR #EE
EE ARG RPCERERE

R RAEER

#T SERS B Wi £ EHe WA AT

WML |y wEms s EEE | T

BB R B

& SRLH 8] 0 4 5 A TR AR o Y RRE

2025QZNYZ026 R

B SR B

BHRAMMFHRBTRATH

2ORSQINVEONT | i ot AT B

KE#

A AR BB

B3 p-rau2lT E AR AIKE R
20250ZKYZ028 | XM S RBERBESR FER
Ll

A R B E R




8 Hex12a4n T 5
A <! 1 B Az .
by “x %
* :
- P i

& & A E A KW &M E A
£ W) £ M —FUEGECT IR i S R G AR

& B 4 B HEHLOEELER

WL A PRHPRSAR ML R B A R P
# W H: ZL2021 1 1491483 B S 7L 2018 1 0177994.2
4 B il s 20214R12 Fos ] VRN, 2 M0
e f il il e 2018 9

15 R
£ A MR A RMEER SRR
9 + 362000 RIRE SISO B2 5 f
e bz 362000 FRHETT N LK e B " e 362100 HLLR R IELICE SR 2 5
B2 [ 20234 ame, :
T2 45 [ 2003409 Fos [l FERLA # 5 ON 114267218 B RN H 20209 12 115 H B e ON LORIBWBS B

BRbi A RIS EARARRE AR EE, RLRE &I, LA LS R A SRS SARR SR HEEHF £, ALRF AR, ALLA+A
ARTHEEAL SR L, FARE R LR R RL, SHEERS T AR WRFESARRALTASL, FHANRASS 20K, $ARBRAZTE, o
IS 4

LE LRSS

FHER RIS A R, R, Ry, L SR KRR

ol B HR ot B AL, F R, . R k. REEE
EUEE LN PSSR PR S S S

FliaAn B LA L6k, N, REXLFFRCALEAReRE,

WF12ASE

R 2

R 2

REFAELER LEFALLAR

BT WEREEA 1 HTWEREME 2

i =

IR ARG T &

q

LaRdF THE—ET

B 26 WX LA RAKRREMHLE



() HeR&FEH2EML, BHRBEEET

AEFER T X B REER, B AR OEEREHR 42
%o XP RS 318, REZEHAM 38 FAK; 2023 FRIHAN
HAEAFAUERREIREWE, REFRERERY, BHF
DEFRERBTEESA 2000 A, FEHHEEMGEHR. 2N HFE
MNEEEMBERFE 15K, REFPETRTEES SRR
W, FMNoBEALA RS EENEBFAERZR. 44
F&, FAE R K O AL AR 1000 RAK, S1EEAEE
WENTRNERS2 A, 2 ERARBEE O RET RS & H(E
27. E28. ®29) .

2023F2EARFENRRETEE HE

NiZEHFI A2 8

| 356 | L LA | FRAEWEUNHE
357 AW EHANFERAMSNZ - HRP EK
' 358 . LS kA [ MM IANFROEMRER TN
:nu’ AR [ HROE FHALERESR
360 EATAREMATR | “HAMB" TRERR
I 361 AMEF G4 HFR BV ERS 1 |
| 362 | APRIAF Kk B L ATHARESE AR
363 i 5 08 A A [ AREFH AL ARAENME
364 | AT [ WA B AR E
365 | WA [ MBAFFAISKY S

EH, BHRREFERECTHIESTL. ERPERREETNITAKRER
MT AXTHEE0DIFLEAZENERREBERANLS) . RROEE
ZHREAREARREMHSSEE., SXNENUERE, DEEZRECAFTOER
REHNEZIERIANE, LRENEETREILFEAFZFI09MERA10003Z
AZESERSHAN, STRANSECEEREM AR ESEEHRAST, KL
RItEHFEN, ITFARFARREREREH.

BT 27 R 1 2F U5 PR i i B FA NG K o A 11 i R 36 R 5 DR A



AN THEIES®Y)LE

4A78, "Wo@F" OEREEE
BENE#RN TR IRERHIE, A
BFNBRT—HEDE WO RREN
BED, gRHLBHUNARR, KANSD
PWEREKDE. EdaE. BEATS
T, ARSERHRT THEEN, BE
WEHERUARERBFORES, BT
NESRHRPVREFEITFFND
R, BHFWIE "BIPFE, AER"
HRREER, RFRRFNOBEEIR,

& @
@‘!ﬁﬂﬁ ] i

3A138, "HEOENF" ORERSEERS
REERTES BE 2 THREDON "BER
SRE" , AXEOSREEEMO DR RER

EMNEF BNERENBARER

98188 EF, ARERGFRZEZE
W, EHEZEMRE "ZRERSORK
BT, OABHHERBOEFBEES. EF
HELE, BEABEREFESE, 88K
REBMoM, BAORPBERX, AS88
OEERBREPM,

& & o O
W BEOR 4 & BE

—31—



RMER ERTE=TR/NE

9A258, BRETE=TBRNE, £
RE. UERRSBEXNOBFPEANRE
HANARRSE, CHENERASE, #
FARABEDHEENORRATI Z IR
MNEENEREXEYREOBFEXE
Bm. NZANRMNRASHRGE, S
BREHRERBFESORFPENR, B
WORRREMNEEE, MERNEAELR
83, WHREUPFH AR

d

10815H

| e amsmaeTRE

108158, SMEREORERREE
RYHESAMNTBRNEFTIRERFFRSE
BED . N2MMWRRNMERTOREBHE
T, AHRHEORRE, MORSPTR
W, AFREDNBRESR . NARME
BEUVARBSTRIERBIFLE, RERL
BEORRRTFOEESE.

ol
£X,

g @

BB - ARHKR

108248, ANEBEOBRESRTH
LA OO FF R 16 6F 12 B 0O 0 B 4 B 6 06 R
FED, AEESOBRESE . ORREE
ANNBSARENS, RNERERED
BRERER. SRIESEM. MIZINARA
HEREABBEVOERS . DHRASE
BEOERRER, TPBREORRR.

ﬂ] l:lll&)h"ﬂ"ﬁﬁ 3

K28 TRMESHLSTLERE

— 32—

ORFESRTSEREI




— EAPERE
F RO RS IR )
EHM AHEFEFEHES BNGTESHS
WO WM—EW
£ e | FRARER -
Bl o o
CCEE O el

HFAMEERIZIZE, UP3D =4 “ELYR 2 B8 SRR T R 12T I AR A - |
“LLFZ T ORBMFARARKH BRI MMBRRMN, ERFRRMA

QlFEX B ANEBTHEARER

E QITEX ¥ 2

GO = PFE Q) G BT TRS T RIS

2025.03.14-15

5 H 9-10 B, ARASOREZSTER
BOREFSHEEN, EBLLAZRER
——EERMESIN “LEZR OBRMF
EEAKH (BRIl ERMEFSFEH
FREBER.

fER R ER MM F L RA KRB, UP3D®
ZHRMKM Soreal HRERAKERARE T84 2 BF R F RIS T AN -

2025 3R14BE15H, HEAZORES

EBAY, WE=0R

BEETFREM. HENHRNFEE,

29t A A RFE)

BRI ERNEFSFENIRMEARE



(M) FHEBHENEE, RESETEAS TR (E30. B31.
32. A 33)
RROHBRFEGA. R, THE. ) WELRTE.
WERFEE. LNHFALEFTERRRKR, EREL IFEX
BRERAEENE, RELE, FERBEREA. HEPR
ENHEM, wALEFROEEEAS RS - #%E 4T U,
HRTER. T TRENEE O EEITAL TR ZRNER.
(f) REELERE, RE42EHEAR) ME
BRERFREERERE R, BLHFHBEEEK. HE
BAREHE. REENEATIRWAERKH, MHMALEO
BAAEHER. RABR¥ALSERKRE. BHUEHMFKE.
#BHABHZERUMEFERERIALRX S TRGANE, THe
EREFGRERESEL VFEMNKRERM T A BT
e

BT | e WE  WE RE A S EEE 4k

e ]
f Fee

B
, ke U L
I S 2ERLEROREESER

B0 B




o Wi

BORXEBEEST

OEHNERN
FHMN—ERMORHHR

AL K&
u24m

= 1020
| A e

PRI R 2 PHEC RS AYES E SE: 1123
g’ﬁh&ﬁﬁﬁaﬁ”mﬁmam (RMSFENIMLER)

F u@?@

=F CGELERIE) BREIIRMESEO

TR GEARANIR 5] MR REXRIKE. ENHNERENE ARERR

& ; Yy
v 22 GREE IS EEE: HAN, BIEHRIR—iERX O FE
IS/ F7<14:00  HEiE/EBE14:00 CHIFAGEERIE!

=SiEedig: E><14:00: HEiEdia: A3

14:00, XRB3EUZOF:

W DERBESS

R Y

i fir .

T D RERE RS L

FM105.9 {8 =B 4§ &
B s

F E%m'}:m @ :qzfm1059
- = ™ A ANRaHINEE - B

L] | BT o st e SR AT amar it

2] amunl it SRR AT

a7 0 B DB

“mm”mﬁ_ﬁ Emamﬁ\kfﬁg t]‘gﬁ“ﬂ]!ﬁ” $§i'§d_:§;f;‘t ANHASERE AR SR ) B —

SHESTE—REARTABREREHAK, T SERAER

SEHRTAI0RRESLZ ARSI

ik HIARE it R r

Ll e Ul

. hEH »
it BT BUSIIEOIRAEE |




&y 1amm

WWW.IMNW.CN

g B Er B

—~ RNEENREERRARN BRI &K ANEEAFIABRAEAES AN

R aif LA Ex
2024 FRM—EBROBEEFFARETE IS
*B:ARA 2 5-1315:37  httpe/ fwww.mnw.cn L ]

PREMDET=—EL

RESUT

@FR1A 0B (AMRAILE RER @RS TRk WRH) 18108, 20248
—EEROREFFRASERED.

77 TR !

2024FERMN-BRBORERSFRXS
N f ‘5'?; :"{.1 ﬁ‘.' ﬁ, 7 \
') . ‘ (] . ] ‘v [

a4

FEARGFAT “SM-eRBORESTRGL” BighEONS. “EROER
BitfTahae” SR, “FREDRMSMNRARNGENE, 1 AM-aER
OKREFZEdL HFR, RHOSETRELE. " RS FEHY =351
.

T BAE $RE ERMEREE “50

>

Gegaﬂ,};,q,éu\;_j‘.aﬂli’?%*}‘ \
y Sy

EWEE | WRRAME  CERNHD - Y

L

a L

ENGH | BAENER S0 - RHUEE
e

AEIRMKFEES TETEETER
=~

e

A8/ Tt HH T

G MESE AR

A 30 7 4R . KA E AR



‘ | |
IMTEfAR(K )43

EFHRNTZE RMTHER
¢ ZOZZ¥%HH

B 31 #|AEAE



_ 38

Y LV

N Ry

A N
s JRPHE -

_jh%hgﬁ o

SRR TR RS, EER, FXIRBENN
MBBAR “HHR" , AERSERSER. mATEEE
S ToEh, MARTPEEN GEFE" , FEFPRIL |
RERE, AHRASTIEIN “FEE . -

RS TERIAOE , AR, BT, BSHEKED
FSE, EMKE. BRER, HEHEEEN- - BREsR
HECHEIEE, BRARERSCORSTE, RENT
BES. BRER, FIRIKEERNES, SRR
10500 “BRE" |

REZEEMPAL. SXREFEARN, EEAEES, AR
AR, BEGET, CRRTREARMEANE. i,
S S AR P R A E A By S A AR e
ROSEENILANERASERR, it—HkEk “HUBL" ERARS—IE
BT

RS, Bfil BT

B 32 RRifHE XA BAT




EEPER AR RASIIRRE SR

NERR: EF0dE : 2023-09-19 16:08
NIGIC
203F9H19A £, RERERUIEARFREFRBLRRK. OETIS
A BREINFE—ATOARIGERSWITR. FRASLFGRLK. OEE
FRERERK. FRELAS MM TSR
ZRERE, BEIERIEARZFRE—TERRIFIRRILK. ERERKFRRE
TERTHERMN TR OEEFSEIIGD.
ERSRKIRTHS, ERKEEREIHRDERDERIEREEAS
—(FMER, HNBTEROBRBER, RAROBELSLRE, Hllah

BERER, BREEOEKEATRES. INAMNARRFIERRF TRANZR
Fitie. WARTSEEESZAEMBH—FHEESZR-

"EPZEE" FFEmSTRAKH (BEL) SHEEIRE
El#5chk

SEER BAGETIE : 2025-03-17 11:21:00

FN0E HiEr T SR OREFNAR, EIRKBENESIKHUER, WoFHFREmiGsiring, Bt
TERFAER, BAENEEFSTIN "2 FRAEmSTRALH (B2l TREImBT2025538
1SEFERM IR RAIh T, 40RIFRSMTARERIE. -

HEZEE MHSIRTERRAIMR, L WGBS TREtER" SOBln, By IRie+ S WM B, 2R
TSI R, SRR R D B R T A SIS T k.

(3k=)

! II|Iu|!IIHHﬂll#Il“lllllll!llllilllé!kl!l;di|Illlmphnun. i
-




HENTREFSARERLIER

OB - #7pEdE) : 2025-10-15 16:12:00

10H13H, BEEHFHEFSRISKEHHAER13A—TEIEREH TSN, SRS BICBIZERER
SRS T ETMRAEA.
SUEPICHRET, KREAESeN T REOREFLNS, FEiNRELREEHE. WSy 78
BT, BEE, WAESINREFSICINFENGE, $HEIeN, TRERHSFEREIT T RARRER.
HRIERERTR, AERSH TR SEEROREFRGIEE TRSRE, ERVARENRESNE. ite
ESSMENH S AFEET EXNER. WINER, BESEHHERHREIE, ARNENNREFTVIE
RS M.

(8 Eh

RESERE, FREVLILRE

XERPT: EFEE) | 2022-09-30 15:41

a4 &) (%
YAMZFHFEE, BIEEETHRERARERBIBESTEENERKA
25, ZAEKAL. HON. BERERIL. ERFHON. BREERTERE. FIE

FoEmFOREFEWEILEE, HEI0RAT, XEGEEATOEESR
SRMIME O AESUIFL” B .

AEEFEERREAIE, SITEWENTREFNEARR, EFREREK
IRV FRE, MERPRDFEREL T RIS

(BRE 3/ED




EMREEOERRESWTR

NERF ##REd(E) - 2021-03-12 16:49:46

3A11H, FHEE)IEEMELE O REERERE KBS SRR ORE
E¥k, SWLH.

EFERAERID IR B HEHARE—T, —ITAESEUT RN
KROBEZLING0, BRKHEREEDIZERESFEESE, MORAaERHE
Rep, mEMERE. BULEITFRG. RUENBERE B SHITTIE
AR T RR, AR EeSEIRHIE RSN,

fefE, WAEFRSIWESRETTER, EfKEBLIELEDERETE T Rk
OREEFEUHFER. AAEFRLER BERAREERERLZBRAKFE
Ao EHEOREBER. BBl EZ R EE O RS S B £ E@MmE s
BHFERETNE, FRIETAFEEEMST SN IERNEIER, H
PR E MRS TR, BdP, WAEReROBEEFEWAAER. =
PIEBFER, ElEsER. RERESIESAmEITTRENET.

#ﬁﬁﬁ B — BENE — DRESRE — SRRELs

BRIAFIFRESEA—2 “WistMETR" BFHImRskH
EA0T=

WS EFSHE : 2023-10-31 1053

&) &) (%

‘ “UBIMETR" B T EUMIR IR R R H F R R E) E R

it EAEAABERLERERIGRREESTHMRRIES . 2023FEERE
HER Liath e B FRURREIHERISERIB B FAAFE T, Ak
BRAXZFRE TRRRHFZEIRE, 10A13HE27A, RFRKE=M
EFM U Z R 2 IR S E S FHIRFITAL -

HIZEIRR IR THE R PR AL BBUR MO SR, RIBIREEEIITTR, 55
FIMES L ERMORHFGHAEROES, HIEEFERRIAFITZR T A8
8. SRR SEEINE .

“UREMER R RRESRRRZ BBRES I SHFHEERITFR,
ZETHREEL "BRATELHIRBZFRLRLK EREESEETHMES
7. HEZREDEZRAEMRIER.

B 33 RERK. ¥ . BEE)



	一、成果背景与核心问题
	（一）时代背景与行业困境
	（二）成果靶向破解四大行业共性难题

	二、主要做法与经验成果
	（一）三维破壁：彻底打通协同育人关键堵点
	（二）三维融合：系统性重构人才培养体系
	（三）螺旋共生：构建长效协同运行机制（图12、图13）
	（四）开放提升：打造闽台引领、辐射全国的育人格局
	（五）标志性成果

	三、创新点与核心特色（图21）
	（一）理念创新：全国首创“破壁・融合・共生”三螺旋育人理论
	（二）模式创新：构建岗课赛证融通全闭环育人模式
	（三）路径创新：劳动美育启蒙三创分层递进全链条培养
	（四）机制创新：校院地深度协同长效运行机制
	（五）格局创新：闽台引领、辐射全国、面向国际的开放生态
	（六）评价创新：基于岗位胜任力的多元综合评价体系

	四、应用推广效果与社会价值
	（一）人才培养质量实现全国顶尖级跨越式提升
	（二）师资队伍与教学科研成果硕果累累
	（三）社会服务能力全国知名，强力赋能基层医疗
	（四）示范辐射效应显著，成果全国可复制可推广(图30、图31、图32、图33）
	（五）战略契合度极高，具备全国性重大推广价值


