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Abstract; Dendritic cells (DCs) are now known as the most powerful antigen-presenting cells in vivo, with
efficient antigen uptaking, and processing capabilities. They can present antigens to naive T cells in secondary
lymphoid tissues, thereby induce immune response or tolerance, and play a key role in initiating and amplifying
innate and adaptive immunity. DCs experience complex chemical and mechanical microenvironment changes and
show different mechanophenotypes and immunophenotypes in the process of exerting their physiological
functions. Deeply understanding the chemical and mechanical factors that regulate the mechanophenotypes and
immunophenotypes of DCs is a prerequisite for using DCs to treat immune related diseases. In this review, the
progress in the biomechanics and mechanobiology research of DCs was mainly introduced, and their potential
applications and future development directions in the treatment of immune related diseases were explored.
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TETERY 177 -AL 2R 5 2 T DL BOR B 52 2 AATTHY
SKEEVCT S H 2000 ALK, AR BREIA — H N EY)
J12# ( Biomechanics ) 5 71542 )% ( Mechanobiology )
BRI W A [R) 70 AL B BE DCs ) 27 3R B Y 1k o
(P8 AW 5 A 5T ) 410 o 0 i A1 ) R B 4 i

HIETRAE LT ) R, LUWTR AR DCs Y S5 14
TUIRE, AT DCs ISR BEA BN (1 i FRIA T 4
ISR .

1 AEZUHE DCs BN FERE

AR LB BE Y DCs HAG R R h F1 24 A
DCs [ 53 4k i i 7 1 B 20 M1 2 F-actin 55 93
RS GUETE S0 Y (AR Y= % R Ay 1 NS £ 3 ] )
(monocytes, MOs ) £8 imDCs 43t A mDCs A F2
P AR S RS 1 50 A B SR A6 3 0, F-actin 2544
£ NI S S T 0 R A I = A R B i 2 A A
5, X5 AN AREE A R I s Rk 2 R E DA
L1200 A L Bl RE % S B AS 43 - 1938 B
TEHL, N MOs 5| mDCs (143 fbad A2 o, B3 3l 1 3%
BN, B o a2 s imDCs B 31
R T ) T AR A R 44U 3R 51 A5 g A
TAEHTR s mDCs IR 8l ) 38 in A 1) F Hore —
P ELH L SAHE T A0 RAN EAE T8 A 58
fl A TR B R S A HE T 40 B R R
PEEAL R 522 53 5 DCs 40 i JE I [ 1 252 ) Jo
ST EhASAR AR S AR TR, 41 i
W ER 5 114 Pl VR /K A 3 L 3% T 485 77 £ F
A LRI R R R R B e > 3 67 H 5 I 1) 7 AR
S0P 200 IR 1) K AR R RS 45 AR W2 4T A, MOs
F| mDCs Zr Al R b, 41 F k3 k25 8, R sk
TR H A B 22 119 670 HL A, 7o A 5 40 M i e T3
XA EE mDCs H#E T MOs Al imDCs {8 %6 Bif 45
MR 22— BB e 1 2 35 AN M KPR 38 8 1R
IR RE ST, P LA W4 i TSR SR EE T R TR
BEE T ,MOs .imDCs Fl mDCs [ 15 335 e 1 il 28 A5
A SEA —5 {H imDCs A mDCs HiK 5 6E 11 W]
BT MOsM™ B imDCs F mDCs fEHEHT I A1
BB, W AEE DA N R [F]95 B R R, 5
BIFAETE BE S 2%, X BEBFIT 45 SRR I, AR TR 43
LB Be i) DCs HA AN F1 2528, H 5 Hofn e 3k
RUMBER , AN, AL X DCs 55 1Y 0 55 1V 25
Ja shid & rp AN E AL UMMk EL 45 N DCs AT T 40 1Y
SIS E5 A AT BB AR AL, 122 50 A TR0 T o Ay 40
imDCs ,mDCs F1 T 4l Al ) 55028 Ak RN By 1 S8 1o
B B B A R e )



& B,% RMRRAMPENHZESNZENERRHERE
YU Peng, et al. Progress in Biomechanics and Mechanobiology of Dendritic Cells 453

2 MERIAMEALFEERERI DCs hFEREM
REREZM

i 9 T B S5 Tk e 200 L | o 4 D | 6 9 A
FNZM M AP 5T (extracellular matrix , ECM ) 25240 A, J&
PR A M B A IR ZE R S £, B
A IR YE , B4R | e H) TR AL AL SRR,
RIEFA A DCs £717F, H DCs BECE 5 s iz i
RSG5 8 R I R 9T U 2 IEAH
K AR LA AT 2, AL e )5 &
L, Jurkat 40 ( 2Pk T 4080 s 40 M R ) J R b
WEEY O A e ( hepatocellular carcinoma cells,
HCCs) 11 K562 2 i (1 1 a5 40 1 3% ) 45
AEWS S H 28 DCs 110 )5 3R BRI e 1 ; Jigs 240
s 32 B0 R AR TE R B I N AR K
(vascular endothelial growth factor, VEGF) {4
[A-F-B1 (transform growth factor-B1,TGF-B1) Fl 4>
% 10 (interleukin-10, IL-10) Z& 31 ] ¥ 48 g I 1,
VEGF il TGF-B1 43l 32 VEGFR2-RhoA-cofilinl
1 Smad2/3 38 # 41 i DCs J1 %% 3 B AN 60 i 3%
RYLT S350 R MR O A T AL R R RE S
HHEIE DCs W 2R AV e R A0[RI, bR o
PRRYALE I 2R DCs Jg 27 3R B S o T 0 ] g
e B g5 70k 3% AL 1 1 — A O T, I K it AT
DCBTV J7 7 i BELr 400 i 4t il B 1 £ 5 i, 2
e pH ., FEARIRI BT 77, DAR iz ik i KR 7

3 HZEAZEXDCs hEREMEEREY
=]

T A=A WA A A JA S
N A B IRAA TR R,
HILT- B A B9 40 B0 ELAT 0 22 0 B g et . 40 e
WA BN A W) 0~ 3R A A e 1y, 2 5
VAL RS A B3R B A B AR ) I sl kg
BEAL) LR Al R E 2 A IR L BT
M AR JE R A 2 125 e A 25 BT 27 2 Ak 245 ) b2 g LR
BN A A B AR ST R A R Sk T AR
AP FO PR A A AT R I A IR
ARk, AW 12 T DCs S5 S sie 4l it 11 ) 2 R Y
T BE SR B I 4 B LT AE F1 AL 2 R & T L

il Aok 3z B AT DG

— BN A, imDCs i 3 AR 2 R 1) 32 4K (pattern
recognition receptor, PRR) U IF255 93 [ A4 2% T
J A AR G 88 X3 I 48 F ( pathogen  associated
molecular pattern, PAMP ) PRI B PR N (iR
164 mDCs, #F M7 R S B0 JRAF B, I T 40 bt
JERE S A | S Sl e g R SR, A
5T LB, A6 Tohs R AR S BT 55 B s AL T, A=
Y2 A Z W BE ¥ DCs g R A, Craig 558
imDCs %% T 40 mmHg B ¥REE 12 h 5, 4H i
4> F CD80 . CD86 FI MHC-II 323501 @ I
P8 ,TL-12 TL-6 , TNF-a , TFN-y %5 5 7 21 Jifd K -1 (4 4%
WS Chakraborty 268! % 38, ## BF &y 50 kPa
1) ECM fEf¥ I DCs Y % 3% % & 43 F (CD8O0
CD86) . MHC-II F1fi¢ & 14 41 ffd K + (1L-6, 1L-12
TNF-a) 1) 23k, Z B H mDCs 19 4 9 2% HF 1E,
Mennens %[49] B BF o8 A & BE T AR RL A 25 B, T
Lewis 20 BF5E & B, 0 L 45 28 40l il v % ik A7 7E
FIFERRL 77 BAR BT DCs e £ R4y F i %
K AELAH R 1 3 AN A2 5 e AR DR fe il
I, Yk R = e A A R K R RE 8 S R
DCs ) 1254327 7E RhoA Fll CDC42 {5 518 # 5
T ,imDCs F1 mDCs F9 5235 3 51 73 Jj1] 52 3] 171 38 45 1
IEAEE S Moura 55 AR 5T & B, TRAASY Y 5]
JE¥E DCs 5 T 4y BAE R, B85 U I/EH T
CD4'T 4iffl 5 DCs W45 & ST W i3 T CD8™ T 4
L, BeAh SRR RE A F DCs 519 CD4™ T
AAEREHE ), IR SRR ST AR L R R
DCs [F5aEMA N K5 CD4"F1 CD8* T 4% 1k,
o | e TS T R S A TR BT U]y 3R
LR NS N RCACT I E S ORI X f 2B
R Mathaes 250 A5 % BR, HU IR AY LA K /N
R FWIES AT LU0 DCs (0L RERE | BRIE 9K
WAL T 1Y DCs Fa g3 2 43T 1) 23K i3 T4 51 JE
YAKIURL , B0 mDCs A B9 AR T 20 LG 1 )
BB AR RAE R Y K XS g At R
T AW 12 R AE TR DCs 1 S R R ) 1 A&
R EZAEN.

DCs 1558 T e A 4 e BEAROS T H s 2 i 7
AET1 . TEARRIMIYEE T DCs 22 B H A [R] AT 45 4%
fECY AR RSB, 2D BB R, DCs UK A Z K Hi



EREYANE $£38% FE3H 2023F6 A
454 Journal of Medical Biomechanics, Vol. 38 No.3, Jun. 2023

GRS, 5 A0 B 2R i e s B A L sh iR
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