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Abstract

BACKGROUND: The occurrence and development of osteoarthritis is strongly associated with immune abnormalities, and the importance of various immune
cells and immune mediators in the pathogenesis of osteoarthritis has been continuously elucidated.
OBJECTIVE: To review the role of immune cells and related cytokines in osteoarthritis disease, and provide new ideas for future research and prevention of

osteoarthritis.

METHODS: Taking “osteoarthritis, knee, macrophages, T cells, B cells, natural killer cells, dendritic cells, cytokines, inflammatory factors, immune cells” as
search terms, relevant published literature was searched on CNKI, WanFang, VIP, PubMed and Web of Science databases. After reading the title and abstract for
preliminary screening, 98 articles were selected for review after reading the full text again.

RESULTS AND CONCLUSION: In the past, it was believed that the pathogenesis of osteoarthritis was associated with cartilage wear. In recent years, studies
have suggested that osteoarthritis is a chronic inflammatory state in which immune cells are widely involved. With the in-depth study of the pathogenesis of
osteoarthritis, scholars believe that the pathogenesis of osteoarthritis is driven by early innate immune response, which will gradually catalyze degenerative
changes and eventually lead to changes in the joint microenvironment. Various immune cells and cytokines are the key factors affecting the repair of
osteoarthritis. Macrophages and natural killer cells participate in synovial inflammatory reaction, and T cell immune reaction participates in the degradation

of osteoarthritis cartilage and aggravates the condition of osteoarthritis. Interleukin-1f secreted by immune cells, interleukin-6, tumor necrosis factor

a, interleukin-17 and interleukin-37 play an important role in the pathophysiology of osteoarthritis, among which interleukin-18 is the most important
inflammatory factor causing articular cartilage damage. Assessing immunological risk factors at the early stage of osteoarthritis can effectively treat the disease
at an early stage, which can significantly reduce disability, morbidity and costs associated with osteoarthritis. At present, the immunomodulatory effect of stem
cells and their derived secretions and biomaterials on the treatment of osteoarthritis has been confirmed in different experimental models, but there is still a
lot of research to be done before they are used in clinical practice. With the discovery of new therapeutic targets, targeted treatment will bring new hope for

the repair of clinical osteoarthritis.
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oM, % CD16CD56'NK £n it Az tn gl i J& = A 4EF F 5 1944
ACE F R, 2 R AR B AT 0 e MAE R . B X
kB FESE P CD16°CDS6'NK %8 e bk 45) B 2 & F 2+ B840, ¥ CD16
CDS6'NK B LB B B4k, HLEASN B b NK 8t ey £ 2 BEE R 0L 54y
48 A E 49 CD16'CD56'NK 2m /it , ik NK 4o e B £ % £ o 694F
AT HE 5 VLA Rk e S5 A A % ®7. AT &%, CD16CD56'NK 4
Jofe & mi A& 2 494k Bl T 7T vA#) CD16°CD56'NK Zmftndéqt Y, e %
BB G T K G e, Bk mit A~ 2, 184 CD16CD56'NK 4t
%) CD16°CD56'NK Zmitsh A, A& M 4 M) a4l R 4538 3%, 51 & 5F
BT R MR,
224 Tl Ttk R A A KR At fe s R TR
FoE B, B AP RELTRTHT MR BRI, I, BEA
AR REARNEG T @k (222 CDAT @it ) 20 . RmEEL
o COA'T tmfin o4 4 #F & A: Thl, Th2, Th17 #= Tregs. Thl = &5k
ampnE 2. FREYyFFBIACET o, TENF@I0RE L,
ALtk g A T 4m 0 (CTL) 69 A5 VR A, 8% B dm L% R 4m L ) o S Ak (6L
mEfmE ) F. Th2 mizEoamiit 4. awpiis. b
mitiE 6. @@tk 10 fo g miniE 13, T EETRRLER,
55 B miteyEA, B m A SR d g ik ta IO B T e & fm A
F 4, BILBAPRBALHE Th2 @b se ©,
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eIk, Thi7 = A G wmieA-% 17, @ mfleh& 17 2 —FF KL wfe R F,

A IIAE R F 4R T P & 6 % 4B 84 = A, A sl 2B 15 AL,
(EAFE 62, G@mIAAE 17 T AR 3| b A o B o ek A%
WAL, AR BhE 2, Thi7 BTt s g et A R4 B %4
B, 34013 e Rk, FImdpdl I RARR. &a SAB6 KA, XEIYT
PRSI AR IR O, Tregs AR DM T i, TR OEANLE, —FrT
CDA'CD25" i M T 4mfit, BAT 3 K 4F M 55— CD8 P H L T mjb,
# 3 £ 0,45 CD8'CD28 ¥ M T 4m it o CD8' CD28 [ 4| b 64 A F T it
Bra A, EALe) Tregs ALEtaL Ko ey 40k, 8456 mIe/% 10. 4%
WA K EF B Aums gt 2, 3- M AALEE, 9| & @i F 6 Huk,
I Y A R BL A9 AE A S M R R g /A . sbsh, Twiefi
WE EvR i de B aafits, CDA'T wieddhn b B vk dm e iz 8 4n KR & 8 %
B9 FGAH K, Tk ioRiEw ",
2.2.5 Bl A —Hr £ 20 S mit, B ok B F KT
RERGERT KEF A G pmb K A F K K. B @It km el mkEd.
Fc AR, AMRZAR. EB mEZ R Rtk 2 B @t T2 R
BARE, EVEAAIREG S B mIaH A, RAR B @ T 6%
F7. B mit A E A E R 49 CD 4F 4 CD19, CD20, CD21, CD22 #= CD23
S HREAY, Baaaik AL R T, alsamiend 1. ami
Ik 6 F P BIRRE T a, vAEFHRE @I R iR T s T,
(DR BRI, RN LA E— KBRS oRh a4 B ML LA, EA
Al G B R EIAT . AFRE S RSB RIER, XA LA R
Py B i AR A M B 4 U, A M Bt it it G 4
fo A~ 10 W37 ) CDA'T gnfit ik FHhF v A 0P B IR B F a 89 kL
AR KRR, M a3 KRS 2 7Y,

EAE, KEWIEBRRANABEAGAE T XD AL ALE, ok

B RLARAL S AN R BB T A R R &, s L RRA
MR TAER, A BREEA TR, TR &) R IE mIaa R vl = A
KEGREEFAALMSELRT. Bk, F23F40 LEMIREHAT S
giflds, H—FAER SRR ML, AR T AR A 15 4k
BARG e Fe it A A FRES A
23 PUEBMBETSERTR FAPXERTAFSREEWL, &
FER LML He . BRE a0 B T AR KA B R RE, P X
AR B KM XM, ST IREIE A TR n, K
BT L0 TARACHCE 5 B B B w4 69 24, o BLAr ) 1 AR T
T &) B e Sk, STAS AR 6 8 S TR VT R B M KR BT
Y, AR, LG IEIAT T OMLHRES A, Bk, SER M AEK
FAS AP R —FeR T ], AR AR REAS B IR, S e R
HRAReE T RS, LEK 2.
231 Famfesrik R AT iR AR LA S e S B AR,
CAVT AP 4] o i i B o ALA R KR B F a9 = A, WiET £
JE A, 18 F R a I e T AARM M B IR RS, R B R )
Ak, T8 F R T B T AR ) A g B AL B R A B R G Bl i R
RE T RREIEE, AT AT min e R AR T ML B
mAAEAL A M2 A TV, fE B e R ILE R K AR, W AT mie ik
T REATH T M oA B a R 4938 A Fe B LS, AT 4EAT E Treg A= Breg 4mjitl
tq3g7h 7, J R B T AR A TR 3R T G AR 18] 7 T am e ad SR Ak
A, mkALE I R

VOSKAMP % %) 25 % of) i 9 SR F0 ) F o AL 22 T wAAL 38 B 3 19)
JiF e 3gih. EBRIKETES, AFTFUARFEL, #—FRAX
FeAE B 7T 6% % i SOX11 7K -F F= Wnt/B-catenin 12 545 5 f 52 3049
AR, FAEA R —HIR X mIeE T 4 @A 1B #HA7T TR 2 5
B G B REIE) R T IR OB T R RS A, X R BT T R AR R 2
B RILE F o 2 B 4% F4. MATSUMURA % 7 i A & 48 /%
1B FRAL B BE A AR T 40 14 d, 45 R A TR R T afedi g 2R
FEARBEIG oy & tmaA-E 1B T IR 1 R T A B8 T R
FAEFER2dE, RAFRAZERS. SHEFERIVTT ARG
W8] F R T dm A, AEAREIREE T 3 09 I8 W 18] AR T g e ST AT
CDA'T i) Tregs 444 ™, (A1FiZF 4R, &AFF b 22 CHGEY
A RR 6955 BT VER . Hlde, CD146" B ia 7R T e fe £ 5 N
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*2 | ARG AREFIREIEE MBI RERCE

W R HIEA RRCYIRAN R 1B R
EN A Tk
SAITO %5 1“9 2002 EWEgH 15, XTI TE A FI SRR T R R %8
i) CD68, CD4,  HEF i M 480 ] BE A2 ch LAl Sz bl
CD8 J% HLA-DR I 51Ha), TERERARIE 1 J
% SR / G T AR AR
LAKEY 2 2 2009 MHZIR IIBIRAEIE 7 B SIRAN N AT LAVE A i Bl A o ke
4 a N #
SHEN 25 7% 2011 T4 EWE4NAAIE CDA'T IMITE 56 4 R Al
WOy FE WS, (AR L S A A
[X-F kB 7K T
E 2% & 2012 WFOIR CD8O, CD83, ik FRAR AT M A S B i 1 ML ¢ e
4Uffl  CD86, HAUM MR R E NN, SIERTK

A 1B
JIRIER T o

T Bt T R S R kD,
SR AT BETE B G715 98 R I
A SR E
T1 Y J5 5 S P 54T S B K B o
R A AN F 17A F1 Thl7
YU L BT . PR A
S 3 17A AR SR A
fiff 13 {335, [RS8 v A s
AR TR R ol (3RIE
20 20H 1T R 5 5 4T i M2
WAk, AR T R AR B i
BB A IR RL, R S
KU REEE
MR 22 R T B ) M2 [
W20 M AR AL, ST Dy i 4 1)
IERCE T A, AT 7R
KRB MBS,
RIE AR ER
IR 2 10 41 B 40 E i 40 (LA &
10 4] CDA™T A/ i T E v
FPRISRFER T o (R8T, W%
SRS, AT IRJ AR A4S 52
HLA-DR, LSRR S B TE I B D1 98 SR 4
NKP30 J CD16 J& ifiLriffy b fsils i, CD16. HLA-DR
& FiE . NKP30 Fik i, 2
B ST 96 T BEAT 1 S s i
CDA T 4HMIAE il 2T 4R B 4 i
fe— PR 2R A

T HFm&REEA
fiff 13 F1 11 Y

Ji 5 al

SHUI % ' 2017

DAIZE ™ 2018  HMgdl HAKETF

i B G By Z b
KB TR
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X
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[t
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el

PETRASCA
Ats [63]
=5

2020 T4 EIRSER T
oy FHE v,
SE P
17A. A4
&6 KA

M3 8 4

EH TP ER T AR A A ) KRR Y BEZR 446 49 CD105"
JL 18] AR T tm AL AT AR 8RR fe ) .

232 miashE AR GHRE, MRS IERE A E AR T @
B Tl At 5 o AU R R ARG AR A, T st R 18 AR T m e
W EZF ks, LB F AN EE Y F AR R REE L R 4y
AR B

WOO 4 ™ B4Rt T AN I T fn ik R i sh 0006 77 B 20 K
e A AR, BT Rt iR e 2 BALIE R R MATE BT it
Bk LR o B mIash £, RN E I 45 RE ARG BT ek R 4n
RSN RS T G mILAF 1B FF AR F miee)Ig it 4, mAa
BTG TR IR 6 o AR R 2B R 8 1. AR 2 EE G % 3.
A B R OB 13 o R EH G M 2 ) R A R AR HT @it LR
ERUBREMNFFORT AT KRR, XF A EHANNT @Ik R @
RSN ET REBE R AT KB, RyPREF AL AT,

WANG % B 3%4& 7 £ % CBA /s &A= MRL/Mp) /s SRSk B A8 20 0 4
Bt s RSN At AT a3 FA o iE A 64 v S HATIR M LR B E,
PRIM R DR AT an IS 003 Re R MR R AL IE FAAe it 45, W B MRL/
Mp) s B R R AL 40 I R R dn IS b K AF AR e AR A E A B
KAERA (—FFRFFOF LD SRR ) b, 25 NEHHH R
PRARE AL IR R tm IS e, RN REAEMRE A RIRBT KT K
JEAR, L MRL/Mp) s SR EK B 78 40 fe R R am o sh B0 R = o B4F0976 77
MR, AWIEEFoMERKY, £FRANINNAE mRNA 55T 4
A FitAz, 7 20 A EF AL AR mRNA H5E X K155 5 AMPK
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F5fkS. AR IREERESHFFIRRALR, AFEENL,
miR-221-3p & MRL/MpJ “Js B4k B 48 40 IS R dm s e b 5 58 &
FF BRI R miR-221-3p ¥ 5) F)06 77 R E KT minsh £ a5 5 a9k
b e 3G I An it 4%,

AR AR EAE R, 18 FUR T AT A 6 SN s AR AR 18] T T i
BB R TR . ERMRT RARER Y, W T @it A
S AR AEAR R A ) KR E b T T e A, kA F S a
T A B LI FLJR T dm R R P SR IT A S @ fm e F 1B st AR 4m
JEBAGVE R, ARG £ P ERE S RE AN B IR R 4 ol £k,
o h) A R G Bl 13 A AR BRI R HHE RSN KT A E R
BRAT A KRR A BORER, BT AT KGR AL LK, HIRdE, I5
5 18] )R T fm B R R S AR 5 T I R AT Y 3R AT, SNILR TR T
KRB Fhot miiE 6 AMBIREEATF o KF, W LAT G @At
10 K ¥, B =R RALR A AE & AT AR B KR, RS BT
TR T m IR RIS BAR T 5 M2 B amieARAL, Fph) T miedgih, 1R
# Thl e é) Th2 tmfadeib, 12t Treg tn oy 38, 1RUtH £ X5
B Y, 8 AR st A mie st Fiaad it 4] M1 E v e iR iE
Folit M2 B ML, (RS 3R 0038 78 Ao tm IS M AR &k B A
B K M m I B F 4o & i foNF 1B Ao APIE ML B a by Rk, BE %
PR, AREEAE IS AP,

SN ERAE Ay I AEAT B0 BARAE a0 010 18 P R ARAE R, AR an iR 18]
4545 microRNA(miRNA 3 miR), F CABF5AE 4 78 97 5T 6945 1% Bk,
CHEN % % % i £ & miR-150-5p &9 18] A F fm e dis A g shib kil it 4
BT IR L RE A F B A R R Y KT ARIR, JIANG F P RS stae st R
R, A RAR KL FR T an e T AR B I SR T am i ed i A
H AR GnRAYIG A, B R IVAN T RN KRN AR T an T L
E v tmfit g M2 RAMAL. S B 40R AR5 EARR 45 RIEE, AR
AR N8) F R T 4 B 1A K P IR e IR EY, ALt B v s M2
F A RBACFadip ) KAE R, 3G IR ML OB s IR X REAE A, AT
HERERA.

microRNA R A+ 3iE 52 A B K40 K IE 0] 707 T tm e 4 % T 4Rt
% U B8 49 miRNA, ZHANG & P2 58] 7 B 86 18 AR Tt Je st A 4
SR AR BRI Bt WY B R A R B iR R,
M1 E v mie = A 42 et M2 Evmin s &, e, REAMBET
8 w@aAF 1B, @ M/ F 6 fe bt sE IR R T a 69 RE KPR, R
Ko F & mieA-& 10 698G An; RIS, RN AR IRy B4
LSS IRIF IR LRI HOR T A AR AP R IE R . B BT VA B 18] AU
Ftm AT A tmfn st £ A F T hE. ZHANG 5 P 4% B RS etk i B %
TRABAL, IE T SR AT 2R 64 18] AR T AT A el s R bR RRAL
3249 18] AR T omFEAT A dm RSN 0 B KAR JEAREE T BB dm e 3G e it
F A T HE mia R . b, ZAFR R IEE R T R R T sl
& R 56 P 49 microRNA &, FF4 ik 4 £ F &4 49 microRNA:
hsa-miR-181c-5p, hsa-miR-18a-3p, hsa-miR-376a-5p #= hsa-miR-337-5p.
A LT A, K AT I T 4% 38 i miR-18-3p/JAK/STAT 2,
miR-181c-5p/MAPK 12 5 i 5% ] L 4K 7 40 L34 FA Ao T 45, 6| 30F 4 e
BT, AR IS A, B, AT mIesh 0T8T
R Ky —H k.

SRR, SNLREA M BARGI AT Sz kiR, bk B R £
FERL, EAREGREER, R T KA minE Fag ks B,
gk, T M2 B % an e RAR AR ES A S Se b R A0, M2 AL E v an
RIS BLARTT 6 2 4k 18] TR T A RIR I ARG 6 5 — AR A 2 ™,
233 BRI IRMA EA A YAEAE A LR RE I BT @it
EORIREWT e R ENGE R AT ik, MR, Q3ERE.
FoAR. REHERAILR KA, TOAGI R RR 69 B R AL . AT -
ZH A A A e B ILBR - TELER (PLGA) A2 3R T R B R R 2K A M A
et AR R R G . BV RBRAERRR. AR KK m
FOOP A AT M2 B o4 an IO A AT SR BR8] U T e e it A%, 3
AR AL, AT RIS BT . R AR ST, &
WA M Falbffak BT At 4F R AR ATTR AR T, B Taak. =T
FE A BATO ) A, ERE AR AR BA R R A R, {2

HLAMFEWK, KEREE, RAFHEEMRES, Bk, REHR
FIRIEA A KB AR A RGPS, SRR EA
e F 4 B KERIR LR ST 2 MR KUE B F 49 5 4, S 4Tt m2
E 7 RMAL R B A S, F o o R — A AR T A
S, PAN % U gpov £ 90 doo b - B NR - F A RSB KERIR AL
E " 20 69 Fo SR T e M1-M2 R A $E1, B RAFROARF 28 T8
A,

mEFE, BRTHAF AT ED LEFFR, BRI S
S GERA L, RATHREZMHFAT ERT R, MAERFHLE,
F w0 B R R am iSD 8 T AL AT S AP IR AR P AR SR A Snh IR
B R KSR BACR RS, AR XY Ktk AR TEL
W ERMAAAEE LT R E R Y KA KR Ty KR, &
TS B Z AT R IAIRTE, A ERA—AF TAA . b F XY
Kby %, WEk3,

3 #5i Conclusions

3.1 BAEMOATEZNEARNTEMIAEENEE F X7 KL b SR
oAy, QLN B ERRHMFT. ek, BXT X
B E A — AR ) RFH QT E. FLE T E R KR AAE a9 AF
RATIRN, RIS 0B EA LR RS S L, &H f sk mio R
PK e B F AR X T KL RSP o) 20 REaOE 9. 245 F X
o K AP 84 F e S BT A0S T a9 AR T AR .

32 {FBERXBFHAMRINTR X F LA mIeBom X minE T
B R R mAR IR P e R BT R L SR RORL AR AR IA A R R
R RS AR E, 4 R RIURE F 5 RIE ke R
KEHFRE G IRBR, NRERERE, 3T M. B @i
E 4 20 AR N 69 2 95 fB JRIZ 8 K 0 RO BEAR LR, B i B T AnAS b R
F, #—FeEHiG. R, KT T e fmmiiis g g AT KOOSR
AR, AREILH RS TR, Sk it e R A KAL) 06 75 ¥ b,
T m B R IR S BAR B M AR AT S R P AT R B E AR 1 48
— b B Y06 T %

3.3 LARNBIRIE F KT KA F A = A Ao b 1] _Lxd X9 KEMIRSE
HEAT S 4ifldE, R R 49 95 a0 A LRLR K AR AR R R F) 6h %95
. Bk, EAELEBEARSBEMIRL, HLEE—F TR S
SR EE, RN fn ST OAE A S SR K K mt, SPATR
A A AU

3.4 BARNEBEN e bAEmIRER T AT KOHRCERRYE
AR AR FESE, MAH ST LRI, 4htie s 3t ATAR #0675 %
Al R KT RS R,

3.5 REEFEAXNRKNEIN AF 8 769 s aF 50 T 7 Fed) %% e
BIE AT RBIFT REHECR, (2R Tl REEZ A KT
LI TAEBM, A RRAIEE A R EEAT L HE.

1EE ek /AP R T4 Sikit, ERR T LFBHERT. BEM R,
W EPAA DAL R EFo AT 6 45 . A RAEH AR TR B R A4 IR,

FIFHZE: LFWAIEH F P, ERAFAAXFEE 2T RALF)H
AR,
FIRGREVERR: X2 — BRI E, R4 (it Ty “F4 -
R - AR XEF 407 K2, ASEIANHEALT, AFRAAIER
A B R T RIA S L, YR, B AR P . TR 0.
tEidh . ATPP. Ak, RBREEIEIZ K, FFAHXE T R, AAERM eI ASIE A
CAEAT Ak A IR

WRAREE L : L BB AT kA H 5 4o 830 58 T LFRRAREE AL,

HAME: ZASREETEREZHHAHEEN L (RAGERZESIR
EHLEY (PRISMA 35 ); L3 BT 2+ b B2 5 LAk & 4T 3 AT
FeB A EE XLFLDRTIF HRNEFR, FATFDUAN XL EASHFILABT S,
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