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[ Abstract] In recent years, intra-articular injection of cellular agents is a new trend in the
treatment of osteoarthritis (OA) and clinical studies also showed it has good effectiveness, safety
and feasibility. Cell agents including platelets, stem cells and mononuclear cells (MNCs) and they
are mainly applied in the injection with their own advantages and disadvantages. Platelet agents are
mainly used for primary medical institutions and early OA patients. MNCs are suitable for mid-term
OA patients and medical institutions where stem cells cannot be cultured. By contrast, stem cells may
be suitable for high-level medical institutions and patients with advanced OA. Although a large number
of clinical studies have been carried out on intracavity injection of cellular agents in the treatment of
OA, there are still found many problems. It is necessary to establish the quality control standard, clinical
application standard and large sample multicenter for randomized controlled clinical trial of cellular
agents for the treatment. In the next step, we should further study the therapeutic mechanism and the
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clinical application of exosomes and peripheral blood MNC:s in the treatment of OA.
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T, A ARk, 2 /B g fe. B AT IRIRH TR 97
OA FIHIF T A & M/ MRINY (platelet-rich-plasma, PRP)
FOL/NR 2443 (platelet lysata, PL). PRP &1l () B, #%
LWL 1957 45 P PRP ARYE (140 & i 4 s 140 R 1
/B (leukocytes-rich platelet-rich plasma, L-PRP) Fl4li
& MM/ (pure platelet-rich plasma, P-PRP) BiFk N 2= H
41 PRP AMRHE (410 PRP 25 B, PL X FKA PRP 2%
% (platelet-rich plasma lysate, PRP-L), &< 45 Ifil /MR 3E— 25
LIS T AF AR B 53, 8 22 /NS 200 i B
11 H/NER B AT A= S R ) 4%

il % PRP W7 2, B MM & T T EARAH
FIFIF Ll 4. &% B 31k PRP il £, 5340 N H B 4 i
WRIRTYC L, B 3 B I v 23 73 B AL, 30 NGLXCF 3000+
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FERMR, 520 T 6% 07 (AR B AR AL, B ar g E
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LA k. PRP LN IR BE, V89T OA R I &
TR &K, M/ NRHE KT 1000X10% L I F M /MR &
)3~ 5%, S A ARIREE . BAR. [FPp 74444k PRP
BIRefE— B B B E ST RIEKCE A K s 5 58 07, R
BEYCE MBS, B B K PRP RIS RBCRENHE T X
PRP il % 2 75 UR B 1 240 I SR ot /Nl 1) R, A7 PE 480, B
AR Z H L-PRP 1697 OA; {HRH A2 &5 B0 i/ MRIG ST
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PL )il % LA PRP B 47 ML /MR O Rk, Ji e 52 7%
P B A AT . RS b ) 4% L, A S A I 4 B R
ML, 22 IR 75 Bk R I /N AR A 3, B0 25 Bk L /N ARCRE S
3R18 PL, A SIS IEBH, 8 75 AL BRI 4 1) PL &6 i A K A
FHoEE P HEHTIRK PLRIT OA, (ULFIH PRP &
SURREH 5 PL HRIE . B R RE T 4 PL, SR A -80°C
A =37 C ARG BE R B K 7 i35 B RS, [ SRR 3 ~ 6 1R
X T PL il % 52 75 R FH 4% 100 i AN 475 25 - S5 0 1 /MR A i)
R, A OB TR R R A /MR, o 3R PL A
RN EEERBTG B ARV /MUBLE . JF
T 2017 F @S T LAIRAR ML/ L Rl 1) % o /N B i
WA ROT IR T H R EhsiE 1,

1.2 RATEATES PRP ¥RTT OA G PRI 5T

PRP & ML /MRJE A K K7 (platelet-derived growth
factor, PDGF). # b 4 K [ T -p (transforming growth
factor-B, TGF-B). 2 Jif &% % 4 & & 7 (insulin-like growth
factor, IGF)\ 3R A=K A7 (epidermal growth factor, EGF)+
i & W B A K A F (vascular endothelial growth factor,
VEGF) FOH8ME B £ 2 20 B A= K Rl 7 (basic fibroblast growth
factor, bFGF) Z:40 X ", 4R Py 4MWF 7TIESE, PRP il it
TR DG PR JBE 45 2 ORI /D ST R BB L, Ak 98 0F )R
IR RH 8 2 R, AT 3 24 L 71 5 i P 2 8 6 4 L %) 38 A
TR TR i A 35 W O R S L) 9808 DG SROE S R AR a3 3K
HEA, IR OA SR A S T Th g 1,

2010 4 Sampson %5 " ¥ YRAIE B 5% 5 i A 1 S PRP AT
FEAIC OA B 2 A M s 3 R TT T BE LUK, IR R EAT T R &
PRP J&77 OA HIWHIT. 455K I, 575 i i 4T P-PRP V& IT
OA, T LU 3 BRI G 1 59 « e I RO IR A4 v DR 49 V& 30
ifie, BEARAME MR A B S #R 2K P W)\ 5- F2 i Al
HIBRER B2 RAEH T F A3 -1 AR IR SE A 5 - S5 KF
ROARAR T BB BR AN, B 50 % i3 I OGTS Be RIR FE Tt =i 4k
HRTCRHIBLL ARG SR R SR AE WYy 55 s P 2
BORR AN LU, 14 L-PRP 1897 OA, TE MRS PRIy
B R U0 5 s B B L IR AR A AR o A TS s
JEE R e B ok — A R A5 5 T R A LAY 5 L-PRP L
#, P-PRP #6797 OA R R4 17, JT4E KA Z Meta 3 HT IR
R, %79 IE IS PRPVRYT OA FA 1EYR . B R 1T AE AR
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IRIPRIHERS , ISR 26 A PR, ZRAR AR 1 4 122,
1.3 R NTEST PL¥AYT OA IR T

PL & /M5 M B9 PDGF . TGF-B. i 21 4E 41 it A= K
[X-F (fibroblast growth factor, FGF). EGF. VEGF. IGF. 45 4f
H A KA F (connective tissue growth factor, CTGF) Fl2
FRABRATA AT (stroma derived factor, SDF) 2540 il E K (A
- DB PL FLUA 3 B T T 4 R 2R, (0 0 i i 0
2015 4E Al-Ajlouni %5 ™ ¥ 4t H T35 97 OA. 43K, H 4k
PL JAJT OA MBI A, W W#EAT T2 W5t Ik IRHT
FOUEBA, G5 8 PV PL, AT LA S50 00 9 7 38 iz
BNINAE R REIRAN SR = AR S R &, SRR T R EREN, T
BANR B BN PL 5 5K BRI IS A B
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NLFH 2B 73, AN BSOS | il 2% 1T SR 7R B 2D, R
FEZEITHIE 5 T IR ET HOR, (B E 5 B Al cks
TR AR P59, A R TR R AT PR 22

2 XTHIERNES BN (mononuclear cells, MNCs)
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MNCs 72 & B A B A 40 A% 1 40 2 7R, B & A T
FHYN RSS2 Bl 5 AN iR . B TIRIRTT B 7 # B8 MNCs
(bone marrow mononuclear cells, BM-MNCs) F1 I§ fif 41 2%
MNCs 97 OA IR 5T -
2.1 MNCs %
2.1.1 BM-MNCs [l % BM-MNCs SR A B ik 4
¥ (bone marrow aspirates concentrate, BMAC) P%, & B &K
FA MNCs B4 BoIR SRR, 005 1% T4 0 & AR 240 A
5] 78 Ji - 41 Ml (mesenchymal stem cells, MSCs) N JiZ 4 4
Jo L A0 A AN AR AT A 2 B, H RT3 BM-MNCs 7792,
B PR R0 TR N I A v AN e R R A S . BT
B PR B B0 TV BT BRI G L2 /D R AR I B R, o E AT
I R FH R 73 o i B SR B A A6, 35 30 Y % 08 5 3, b B
HHEM 50 mL 72 A TRNBUEEE . BM-MNCs il #, NiA7E R
U AR 72 i R FYE (GMP) SE88 = T . A H R K AR
TR B R, 2020 2 TN Ik 40 2 253 (FicolD Y188
OEH, FEEZ L, I MNCs B, BABLE, (A
RERFT 5], Ve B0 3 Ik, BT 5~ 10 mL A3 5K
4% B BMAC #1146 J7VE R4 5 BM-MNCs Af1LL P,
H A v J5 B i MNCs il %5 &5 EARE R HRE .
2.1.2 JEWTHZ MNCs #i % 574143 MNCs 72 I 1 21
L F B G 0 A I AR A M B, o R O g W D
F R (adipose-derived stromal ceil, ADSC) B g iy 2 it
Mm% 214y (stromal vascular fraction, SVF), & MSCs. P J%
FELZH B PN B2 40 Gk 4 L S L2 L A EEL 4 B L ) 40
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FJg i BT R 40 M (pre-adipocytes) %5 B3, fIgfifi 4141 MNCs
(1 1) 6, — M I o R S TR P S MU, ik IR [ 7 v R
7 L2, TR A v e B V2 A 75 DR B T B I
107 M A S 5 L B 0, 345 MNCs. IS 2120 MNCs il % B
£ GMP SLER =347, 2021 4F 11 A RE E A EMHEAR D2
RAT T A g I 35 57 4 4 4% R B TS (RIESR
TLREDY, 2 I 5 B AL 1 SVF #4773, 3 hE T “He i
SVF il & i s 45l Fadn” A “RE I SVF JBUAT B =48 bR~
R A7 B T AN A R AR S M R A T, A A 5 1
A 24 22 A B A RS T KRN B ot 24 M R Ak o
FAF 1 R LA E R0 40 7% 7 AR v 0 RT R DR Ak g e
AT S BN RS 08, HAr il ARS8 / 5 AR
R/ YL 5 B SVFR,
2.2 KAEATVES MNCs 1897 OA KGRI 7T

I PRATF 90 B, 21 Ji3 Y 4 MINCs 897 OA, Ji it )
M R 4 F A4 R 2 F 3FRIE R B 5 AN AR 4
TFor b AL B, AT BT I 4 R B = AT R R
A5 AR 3t R A DL L B AE 5 R R L T R AR
g AN S0 ST T BRI VE L 1O, HIR T BUR AT LAGERF 2 ~ 5
A B S 5 Y VE BT MNCs V47 OA 1 3 S0, A WL
TS ST B S P R s R PR, OB R B R A
0.28 %, ¥IHRM P Centeno % P WF 7T T 518 #il i 616
K B & BMACs F. 006 97 IR 925 48 (knee osteoarthritis,
KOA), i i Bk AN 1 R AE RN 3.7 %, 1 Kim 25 ¥ 7
41 8B 75 NI VB2 BMACSs I HE s 7 4L 4B &
AT W ESHAITIBAT TR OCHT 485, 69 MR AT (92.0 %)
ISR, 31 MESETT (41.3 %) W IR, W T 97 22
SR, X W] R 5 J5 # R DG I A ST BMACs iR 2H
YURAH
2.3 4MA Il MNCs (peripheral blood mononuclear cells,
PBMNCs) J&97 OA FISEIH 7T

PBMNCs J& 4l ifiL - BA BANZ (R A, F A4 A%
SR S A AN/ AH AT R . AN H A T/B ik B 41
B W 40 R SR 2 i 255 T / AH A0 & MINCs 119 0.01% ~
0.10% , LA3& I 240 L o 32, 75 & 35 4 MSCs Al Py 2 45 48
B 7 T fush 5 G & KRR . PBMNCs 114055 7 1%
H 1T C 4 AT A3, B Ficoll 25 5 £ 5 55 La7: A1 Percoll JE
TSR KR 7y B k. Ficoll %5 FEBR R B 00, H T 31
G TP K AT B 52 S IR O o 2020 4F P R 25 4 R
Bra A T CONAIJE I B A A 4 LI SR 4 43 B RERAE D [
K b5 1 (T/CMBA 011—2020), ¥ 5 Ficoll % J&¥ £ & 55
0¥ 5r B N\ PBMNCs, Jf06f Ji f 45 i 412 H R, (H 3 A #2148
T-40 M 5h 572 ®. Hopper 25 P | Fl KOA #3# H A %5 4
5 B 4 PBMNCs 14 #h L35 37 19 1k SMSRL, RIIJR VL 72
T PBMNCs {3 8 4 3 # 16 2801 5 AL, 25 31 Bow,
PBMNCs [A] 4§ 3 d J&, #CH 4 e T 78 R 48 7 9.7 5,
PBMNCs B #4897 3 d &, PeE 4l it B 2 8.2 1%
W 7038 K% B, MMP9 A1 IGF1 /& PBMNCs i 5 % & 41 i iT
T it 3 B K . PBMNCs 75 FL A 5 57 (401 4888 A1
A, {E H FT % JE PBMNCs Y497 OA (Rl R 404735 .

B2, RN ES MNCs ¥77 OA ZUR 5 5 RIE
INFIR] 4252 J5E v AR IUER A T BRI T AR AN S R 4

fEHERN G5 0 BT HLAG B ) 70 8% it 2 SR A% LA
U BB ST 2 A PRI AT AT s AT DUVE N BRI T BOARFE NG R
IR, B2, B AT MNCs {EH & BRI 838 br A 4t
—, shZ i EEHRdE. S48, HarlE RO R T B A s
Jii MNCs J897 OA FIHF 7%, T SEEe B 5t K 3L, 46 A il MNCs
B B R 5B A0 T # 4R A, HOSREBI /N 7 (8
G P32 B R, N MNCs 1897 OA IR 72 BB 7 17 -

3 XTPEPREST T EBEFIFIATT 0A

TF40 R —2 B B IR B £ 1 40T BE R AH e,
AR 3 AR BE 43 9 JUR G 4 L R RS 46 41 B 9 K2 . MISCs
S R 4 M 5K R R B R, SRR TR B AR IR,
eI AR (1 BT AR A, BAT G e AT P s
B AZ S IR HR K 2 A B RN 22 ) A3 AL I ThRE . s PS4
MG OA, HHTHT 7T 32 & MSCs FAMBA .
3.1 TR &

MSCs [¥iill £, HRYE 2H SR IF R 46 5 ik R 2y o SRR
S — R PR B8 00V, 40 B8 MINCs BEAT B 5%, AR 22 38
i B &5 7 v 4l MSCso il 4 20 40— 5 % P R 91 10 1 R Es
PR AR, SR R AN AT 15 7%, B AR 8 2 00k B 55 T vk
ali Ak MSCs, SR 21 4005 Fr g8 7% MSCs™™ . MY Ak i PR
2t MSCs (1l £, R R IT 22 4P OB s i OR e, %
35 BLE 2012 1 2013 FEEPHEAT T 1 PR MSCs 1l £ 77 2
TR B S5 07 TH AR 9, B2 HE AT 3 ARAM AR LA B i (K3 77
FEMAT R SR, 2 JG W E S By R A 4k S 77, B IIETR
PLER 1 MSCs Y97 I & AP, 38 HA IR R VB T R T 4% 425 1l 78
IR AL MSCs @i Y 2 JE e N RSN E E K
TPAE RS o R RS, SRR T (T
i 1) 70 R bl B W PR Wi AT 5 R I GRRAT) ) (4B v 97
FE AT T ST H AR SR T R R E TG0 M R AT AR 7
di e R AR IS H AR SR B IR SR & D), o [ B2 25 A M
R 2 RAT T CT- 40 MR IS FEVEAG 45 SR ) 44 b v
o E AN A P S R AT T TN 8 R [ R AR U
FEANRMBBESREBEAAAN/ AEHLBE 58 EE
i RUSEIR E RN T (TR 7R 5 T 40 A ) A B o B A R
TG AESRE IR Y ST 48 T 5 U, St il R 4% MSCs 1Y
W il 8 A AE B 75 38 S R0 o g ) S (R R 5 O VR AT
THE. Fik, HErEE X ER g MSCs B £ & B 56
R AT
3.2 KEAEFTAMETT OA MR 7

T TS T AMIA T OA, /& AT OA WIT IR K

BT 13 FAA I OA (9140 I ¥ 2532 A I PR X5 (Clinical
Trials gov,2021.10.20); T 4 #5797 OA 141 M7 2453k
BIFPRBIEVETT, 6 TYRYT OA FT40 A /™= i 2R I R A 72 1
H&Z.

B A& H TR OA R B M/ 5 48 & #E I8 1%
MSCs, H & / 5 44 i 7 I8 ¥4 MSCs. Jif 7 MSCs (umbilical
cord mesenchymal stem cells, UMSCs). i 7 Il MSCs. fii
At MSCs il 7§ Ji£ MSCs (synovial mesenchymal stem cell,
SMSCs). WFFUEW], MSCs V97 OA KA W #. 1L B &
KT 1005 R s A Bk SE SR R R R4
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KATTHRERIAE %, HBUR 4R K. Park 45 1 i
BV 7 4, 4ERET A0S T IS PR 9 VAS B4 i IKDC
ST E WIS VA W B2 AS, VA IT R E MNCs 47 ™9,

Matas 25 1) £ — I51 UMSCs 5 J7 [ 5% 35 OA %} IR BE AL
I/ IRE6 & B, 40 6] 40 ~ 65 & R HERED 3 A
Kellgren Lawrence 521852048 N 1 2 3 HHHSEH, (E8:
SIS UVESS 2 ¥R 20 X 10° NI BE 1Y) UMSCs VR 7T
JG, I ER (WOMACA) /KF. VAS URIFER) AlA
WOMAC &3 [, AR W BT3B W R R, 36 0  HEl
SR RVRR I, ELI8 Dy B, R S B R 2B R
JE S .

— N, AR SR VB (1 MSCs 1697 OA HI 2 Bk A Bl
757 %, {3 SMSCs AT G4 T 41y i SMCs™s 21 ffa 551
BEMRMLRACTIRIRIT B RSB E: milE
YRIT R 5 31 RS R, G = 3 g A0 i Ak, (BB B R
3 AV R AR AR A, LD I PR T A% 5 THI BE ¢
AT BRI 2 Y ST A T S T 2 e (H 2
VTS W RESE Bl > T THIA T OA 22 ik ik
UF, BV 11 AR AR S22 s s e U, 8 LI AS R OSAT
TSR DG R T TR G T B A%, BT IEBOR N AT
.

3.3 FHYHs B (exosome) JETT OA HISZIRHT 5%

Ah W R R B 40 B W, AL R AR i . mRNA,
microRNA F1 DNA %5 £ Ffi 2E )36 P 70 7, B AR 20008 40 ~
100 nm, FH 8% 5 X 4 F 2 IR 25 1) /N 2230, 2 A 5 40 i
TR SR EE I oy WA IR F o AP YR IT OA J2 H i IR 78 4
Mo %F MSCs ¥8IT OA [ AU 32 B i 55 43 W Kk %
fE H, T MSCs 4 ¥ #&(mesenchymal stem cell exosomes,
MSCs-EXOs) =& MSCs 5%/ WMER I —FhEZEY . B
AT AMIMA VR IT OA [ 7t 3 B2 4E Hh 7 MSCs-Exo, Mg +-41
JH Y 1% MSCs. i 5 1 £ e T 4H i Y5 £ MSCs. BM-MSCs.
A5 i MSCs. 2 & MSCs 1 fift 77 MSCs. MSCs-EXOs ] il
247 BT 0V B RV IR Gk L S R R AR A
UL, B8 HARBS, EHR T LI T ADE S
AM bR Sl AR A B, 35 R L I i HE R O AL A I
DB S 7 VRN A AR B AT 24k 43 B, 7 A | 4l 8 0 7
fH1. MSCs-EXOs ¥597 OA FIF ST K IN, 5715 I ST MSCs-
EXOs, FL A BU5  JRIECH A0 A 4158 o 1) B4 At B AR R B 4
PAT AR BB E S A R G R R AR 77,
15 H X PR T SESGHRR 7T, 1R DI PR 72 1450

MSCs [Fiill & B AR 2, ¥R IT OA B RE IR AR
1, 15 RO 22 4 M1 303 5, W RER KGRI T OA M
{5 H AT BR T MSCs 1897 OA (1977 b WF & R0 S F 92
FLIRTT LA SR 2 5 B 10 A4k P i A A 5 i) R 10 A A R
AT . MSCs-EXOs ¥597 OA BhHsLse BB T B BT ¢,
B REEATIG R R R

4 REERE

B AT 2T B VR S 40 B VR YT OA AT Iz AR
NI 5E, TS 18 PRP. MNCs it & MSCs, #5 2L T R 1F 1Y
TRIT R R 2 Ak, RAE AT — R AR R T T R
/NI TR ST OA H A 4T 1k I3 A0 B 38 56 45 Th B 10 1

F 5 il 2% 5 SRR BT 75 18 4% 20, (ELT AR R I IV, B S
BB R LT, & N TR 2 ST AL R B OA B 1A
J7o MNCs 097 OA B A BRI BIE Bk AT AT M,
B 23R BB AE R B TE TG R A B R 8 ) — e A KR 7
FYH M R, AT REA Bh T 2C71 N IO R VB L (R K| P A R
718 MSCs JRI7 1%, 55 11 £ Bl 5 8 MSCs 3 7, W] B B 3&
FT5A T2 35 % A BT WL AT OA B R FH
MSCs &R TT OA R R N BEAR ) 20 i 2R B, 45 79 2 7 FE 2%
P PR AR A6 5T B0 B AR 3 T A O T LA B A
B, L7 24 Bt 1] 4, (B MSCs 75 B AR Ah % 7537 18, 1t )
K i, BIEA @A ET VR OA B R .

AR E AT RS AE IS SR TT OA 2B FT [ AT HYFI
O, H R 2 BT I TR AR AR B/ AL BR S a8 H 2
B IE AT RS A BRI SR R AR IR L, A A
HE, PP 25 L0 R T 0 1) 5 = 4 i o) ) ol 42 1)
FriE, T EOR R B ISR ZE AR EE N, 8 N
TESHEYT OA AN R Bl 7710 04 o3 5242 ) 14 s PR 2 P A
FRAEAR Z OB HRIG KRR B AE 4T 40, TR
AT AR TT OA M2 THLHIT 7T SMIMAIRTT OA Il
PRBE SIS A 1 MNCs 1697 OA [IBF ., b 24 /2 H T #E TR
RIF VI A 71
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