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BE.BH AR R AR 1 % BT 48 18 (umbilical cord mesenchymal stem cells, UC-MSCs) 5 A {4 fi§ i
3% V8 I 4 2 i 26 43 (stromal vascular fraction, SVE) ZERE XV B X T RIBTFPHGKMN AR, FiE #HEE 2020
E1TAE2021 5 6 AZPEARBRELREX EERSIGHE KT REH 44 6, YL 24K UC-MSCs #H (K H
B v 4 UC-MSCs) Ml SVF 4 K ¥l i 4 SVF), UC-MSCs 41 22 i, 5 8 il % 14 4l 4 W 46~63 %, F45(55.6+
5.8)% ;M 13l 41k 9 . SVF 4 22 i, 55 10 i, & 12 il s 52 Wk 48~65 %, P (55.2+7.3) % s K I 14 il . i B
8, 0 FESTRI RS G 6,12 N A TR KB H £ 7D 45 k% (the Western Ontario and McMaster Universities,
WOMAC) & %75 &34 . Lysholm B3 T RE1F 4 I LR 1 3F 43 (visual analogue scale, VAS) K A WK B i/ & fi
BXVTERERN GRMERM T EIRT R T ERT RO, SR 40 GUEE RGBT, BB E 12~21 4
AV EHA49E5.D4MA . 4 %35, UC-MSCs 41 1 6, SVF 41 3 4, BARHIARR —BARMMEEREL % E X
(P>0.05); UC-MSCs 41 % 1§ /§ WOMAC ¥4} Lysholm #4 & VAS #4-#{t F SVF 41(P<0.05), B4k
SR A L™ AN RORORE,fH UC-MSCs A R R & A % T SVF 41 (P<0.05). &k sl FA FiRrRx
FEETRYAR., UC-MSCs BT 3 T B AN B W6 SVE B S5 A R RS Ck # B B & A 345 A 1A 1 3k
W SVF A,
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Abstract: Objective To evaluate the clinical efficacy of human allogenic umbilical cord mesenchymal stem cells
(UC-MSCs) and autologous fat-derived stromal vascular fraction(SVF) in the treatment of knee osteoarthritis. Methods
Between January 2020 and June 2021, 44 patients with osteoarthritis treated at the General Hospital of Northern
Theater Command were randomly assigned to two groups: The UC-MSCs group (where UC-MSCs were injected into
the articular cavity) and the SVF group (where SVF was injected into the joint cavity).The UC-MSCs group comprised
22 patients,including 8 males and 14 females, with an age range from 46 to 63 years and an average age of (55.61+5.8)
years.Of these, 13 cases involved the left knee and 9 cases the right knee. The SVF group also had 22 patients,including
10 males and 12 females, with an age range from 48 to 65 years and an average age of (55.2+7.3) years. Within this
group, 14 cases involved the left knee and 8 cases the right knee.Before injection and at 6 and 12 months post-injection,
the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) , Lysholm score, visual analogue scale
(VAS) ,and imaging findings of the affected knee joint were used to comprehensively evaluate the efficacy of both
treatment methods in managing knee osteoarthritis. Results A total of 40 patients were followed up for a duration
ranging from 12 to 21 months, averaging (14.9+5.2) months. However, four cases were lost to follow-up, with one
from the UC-MSCs group and three from the SVF group.Preoperatively, there was no statistically significant difference
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in general information between the two groups (P >>0.05).Post-injection,the WOMAC score, Lysholm score,and VAS
of patients in the UC-MSCs group were all superior to those in the SVF group (P<C0.05).During the follow-up period,
no serious adverse reactions were observed in either group,but the incidence of adverse reactions in the UC-MSCs group

was higher than that in the SVF group (P <0.05). Conclusion

Both formulations are effective in treating knee

osteoarthritis. The efficacy of UC-MSCs is superior to SVF, but the incidence of adverse reactions (fever,swelling) after

injection is higher than that of SVF.

Key words: mesenchymal stem cells;stromal vascular fraction; knee joint;osteoarthritis;cartilage regeneration

B %15 & %7 % (knee osteoarthritis, KOA) & — R B %
PRAERE, UBRXTEFRERH TR ERER, WK
PENER HRESEG AN EERK. TRN %R
RYFEHAE, BRTRBEANKERGAR T EHE
WAERLF R EE B EEEREEREE W,
KOATEY X & MRISEREREL S HKERLH,
EERAE ST LERMET . BKP KOART#
BB BEEMGT AR B RERT ERR
IR FHREFEORI AR WERTAXRTE
TEFARTUXTERE BER LRERTS
BXWEENET . GER THARFBNERABXT &
KV RM/THERTHNESE. TAREABIBERE
HAMBEETEW ATBEER AR AEREETER
B, EHZOBRHRET THARAT KOAMTH BHEX
TERBERNER . XVENRE. AN THRE
97 KOA ERIMBRE S . WRPHEBR M T 4%
REL B REAR EHAR FHFLS)E EEH
88 H B SR K B R R T80T KOA i . B
M, AR5 B 7 A5 B B 2B T 4 M (umbilical cord
mesenchymal stem cells, UC-MSCs) 5 B ¥4 Jig i 3 % 1l & %
Ji 48 4} (stromal vascular fraction,SVF)7E KOA 7 P 897
FRMEWMT .

1 #BEFHE

L1 BAGHREE SAGE: OFARXTEAERR
f BRTRER G KOA, REZANER ESZRA/K
(VAR QOBRARME SRR GHER, O FR
RHB~T5%(OFEANBRARETRTEAGY TS
(5) B0 IR 2695 9 78 B 3o 5649 R AR 5 (6) T AR M B 6 75
BETRE., HBRFE: (OBNBRXTE A ENG(BE
B EROEHRERRE Q BRE AL HMETFAE;
QBEIFRA (BRI RBHMA BHER 5425
ARHR)MAESEARRE; (D1 FAEMBERA &K
ARE; ORBETRUSINEMTEN L SERR, TR
EANTRETHRRRENBTATURAEFNRAE, &
BREMABEHNRAGREXWBR BEF PR HZ,
B HA APBEREER: OAHAERNBXTR. A

GHARRE ZEAMELE. ZRBREGVBUHLEGHSA
Ry (DBRABFER SRERERXOXTR HEXT
RAMBANRBER GTWR BBR X GG OF
TR 56940 R 450 05 08 20 Rt T 0 9 e R Y
FERR, Mg 3 A NEZ S HMZA YRR (9
A BT A R i R k.

1.2 —#¥ER & ERAA KRR, ER 2020 £ 1 A
F0F6AZ2TYEARBHRELTRX BERLEHMH
KOA 8% 44 4, R RIBEIVF KB X BIE T 0 4, 2t
UC-MSCs 1 (¥ e 1F & UC-MSCs) 1 SVF H (X H B i
5 SVF), UC-MSCs 4 22 1, B 8 i, & 14 i ; 4§ 46~63
%, P (55.6£5.8) 5 £ 8 13 6, A 9 fl. SVF 4 22
Bl B 104, % 12 il E 4 48~65 %, B3 (55.247.3) 45
ER 4B ER S B, 2R EIES RN ER, FIER
B 5 (body mass index, BMD) , F§ & KB F1 % 7 D 4% K%
(the Western Ontario and McMaster Universities, WOMAC)
BT RIS XTI BE (Lysholm) i 4 M 36 B LT
4+ (visual analogue scale, VAS) M I, ZER X Gt FE L (P
>0.05), RA T k. ABRZ KT RHE L+ E
ARBHRELBRX SERFRHEE 2 H# Y (2021027
F,Y(20200010 5], TAZAEHEEMXMEREH A
BE55%%,

1.3 I AR B R o

1.3.1 UC-MSCs B i &

L3L1 fRE BABRTHRMBETA BEE >
BRERENFHETRELRYE ZREHALZH . RIF.
W% RS R, TR R & Mg R
ERAEAETEEHERFRE RXEBEHERES.
HAEFPEARBRELBRXBEREEH . BFHEEH
XABRAEREELHERE KBEE TAMERED
e 4 CIET A5 5, 1 ()56 4 5 b =0 U IR

1.3.1.2 BRYRESE (DAHRFALMEEFERA
A 8] 7R T 40 M 4 KK #% 5F % (mesenchymal stem

cell growth medium-chondrocyte differentiation, MSCGM-

CD), i F It 0 R YR B 18] 72 3 40 MO B 47 38 5% 7 A )
FHKE &, MSCGMCD T m&E B FE RN & b
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MSCGM-CD £ 53 5% 2 (500 mL/#) #1 MSCGM-CD #
P56 mL/3) H . (2)F B KX MK FEE NB
(collagenase NB6 GMP grade) , £ p &4 KRB 5t F H A
BEE AETHEABAREEOM ER ARG TA
RN TFHARNERER. QOEAEESBER
(TrypLE Select CTS) A 4 My 35 5% 13 [6) #) 05 B2 40 o i
B,

1.3.1.3 KM UC-MSCs & 5% % K B % 7 it 77 8 40 0
EXNARHEAHGTEFLE, &FFFREKQE. ODRFF
HER<lem;(DBHKMTE; QORFBREPEMIEEER
REZBLEMELR, £ GMPRERINIBREPHTER
M REREBE AASIR. ERERRE 1 REEK T4
., R0 1 F8E T ¥ Wharton’s Jelly(W) IR #i T, 57 8, A
TELMEEFEER W ALHR,F 37 CT.5% CO, &4
THMERY H 3R, ERBAEHREARAE KRS, A
JuRh 4 BE KB 70 % ~80 Yo i B I 4L 4K 5 4 ML 4 S
AXMERERE FARERTERFE 2X10° 4/em® ~
5X10° 4 /em?, 4 M FEE CD73,CDY0, CD105 % ik % >
95%,CD34, CD45, CD14,CD19 & A2 & 4 8 DR #; )&
(human leukocyte antigen DR, HLA-DR) £3x % <2%, &
FUHEE I~ ROARTEEFTRRMA, AR
FHEBONELE . 2BHERBRRAAENERE N
ARHG THTRERBRT. B IXALREANARHS
HEEHBABARBREE N 1X10" A/mL, BHBA—
WHE GRS A 1.8 mL/30) 9, REM%E T WK
HRGEEESEIBATEN SO mL R ELE RESE,
BEABRALHAAREENN REHET TARHNN L
RRBHEN.

1.3.2 SVF W#By &

1.3.2.1 BHASKR BHREREETTER. 25
SRBE S B EME . BB Ak M 00.9 %6 AL B9 W 500 mL+
GmL: 01 MEEASX+A mL : 5 mg) HEKM 1
X+Gml ¢ 0.25 HREPEX 0.5 ml ¢ 0.5 mg) B
ERE]. EAEKFT 1.0 cm M —H#% 0.3~0.4 cm K F)
O, BN EZET .20 mL 5885 20 mL KK,
ARk EM O REZERTRIARGEEERUIO R
PO EEM TS, TEBBKE AUZERTL) . BUET
60 mL BZAK ¥, 0 5 JE S A5 44 10 min 5 FF IR 17 R AR
B, EBEAEESRN SAELREHZVMOMART
RERT 2, W B 6 ) B MV 0 3 L R AR R A R
BRI EERM R M, BRI T
HBRNBEEZNE,ATRIR 50~60 mL gl . #4MAGE
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TEERMEE BOETNETHES ALK, FLEHS
ATERERAR SRR ALEARAREHEEH
MEH,

1.3.2.2 ®RWMSVF B inA M v ie b5 4 8 AR £ 2 v i
(phosphate buffered saline, PBS) X} fR B HAE ¥ 3~4 H . R
JRUBBR £ W, A AL R BUE R[22 ~ 10% ¥ BBk 5
W0.1%~1.0 % B RE VA ¥ 0 0.05% ~0.15 % B R Wi,
e 32~35 CIHETRGZ M HH AN AL 30~60 min,
BOER MG R BOR AR, AR B K R
VIRAM,B.L 5 min £ LW TIRMA 8~10 KR
BWABL KERAK.80~120 ym B HBIREFER
SVF 4l RIGERE L, FEEMA 8~10 5 & 4
HAKERYM,20~60 pm WAL WA P AERF K SVF
4, THEFETHRRBINL 2 ml SVFEHAH 5 mL i
HERBNEERPAEFEEHETERMERHET X
FREHT,

133 EXVWEEH

1.3.3.1 UC-MSCs ¥t THMESTAT 6 h (L4
okt T AR AT R, B 1 BT 41 M (1.8 X107 4/1.8
mUD)BERXTRES. RN LTERRET, B &P E
fir AR E BRFMATRIE, FAMEME N EI A
BEBA. ABEFIMIGE-ZE5REKBELFTHER. R
REHRB L2 5HAKMHEENL HAHZH A
ERFEFRE. FRHAKEFER 45 A5 RA R
BT BTHARAAEHAXTER IABETE 2K
VAT B R RRER L,

1.3.3.2 SVF S BHIMEERE&ER UC-MSCs 4, %
B % E UC-MSCs 41, % 2 mL R ZREAXRTEN.
1.4 MEHGFREHGEE 2BRATETEFANESRE
H6.12MAZNLEERAER KRB,
HhrtE : WOMAC B X9 £ 1E4 . Lysholm ¥4+, VAS &
KRB HEGEER., Q)WOMACIEA AHERE B
FIRAKRINEE,0~100 7+, M ERE RS BE BREBE,
(2)Lysholm ¥4 : B EKE Ik B4 B E W% 8 TR
BTN BER T ERERIKERR,0~100 2+ 2 ES
HIBERIF. (3)VAS:0~10 4,0 4 FER L, 10 FERR
B, AT

1.5 Sit¥4H KA SPSS 23.0 it KM B AT
A TERHRAGCEIFER ZRBFHITERMYF
BIERM R T, 7 4 8 49 BT o B PRk S B A
BB ARRESRHAAMLERERNER T E2 3
BEBRRRMER DR ARMEERA X &%,
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P<0.05 HERAERITFE X,

2 % R

2.1 ThERiFA IR 40 B E ARG RETT, BE VIR ) 12~21
AMRLEHAL9ES DM AL 4 Bl %1, UC-MSCs 4 1 fil,
SVFA3BI(WE D, MAESE WOMAC &XWRIES.
Lysholm ¥4 \VAS 8 S Hi M I, ZR AR FEX(P<
0.05), UC-MSCs #4141 /5 WOMAC #4 Lysholm ¥4 &
VAS¥#% SVF A K E, £ R A4 iH¥ 8 L(P<0.05,
R%2).

®1 AA-BARLE

HHWBED R BMI U5 (B

B & (%) (kg/m*) £ #
UC-MSCs# 21 8 13 55.0%5.5 22.68%+2.52 12 9

HoA

SVF4 19 10 9 549487 21.29+2.60 9 10
/X 1189 0.697 0.506  0.232
P 0.276 0.488 0.615  0.630
2 BMANBESLB(rLs,5)
g 5l WOMAC ¥4
FEHE  EHE6OANA FHE124A
UC-MSCs 4 95.33%9.77 87.28+10.13" 81.85+11.99"
SVF 4 96.21+8.18 94.4449.27" 91.61+12.07*
¢ {4 —0.305 —2.285 —2.524
P f 0.702 0.028 0.016
_— _ ‘I,ysholm ¥4y _
TE 5t A FHE6ANA EHE124A
UC-MSCs 41 68.0043.64 75.1443.16*  78.47+2.48"
SVF4  66.87+2.54 70.11+3.52°  73.9443.43"
t {4 1.085 4.692 4.766
P fi 0.285 <0.001 <0.001
w3 bk
EHE  EHE6ANA HHE124MA
UC-MSCs 4§ 4.81+0.87 3.33%+0.79° 2.71£0.56"
SVF 4 4.27£1.12  4.2110.64" 3.72%£0.89"
t {4 1.659 —3.785 —4.279
P f 0.106 0.001 <0.001

¥ 5SS, P<<0.05

2.2 BBEWHE UC-MSCs A4 B % K WKBEi MRI, £
RE—RE FHRGESRAREFaSEN S (LE 1~6),
SV 41 B Vi 1 0 K L E B0

2.3 ARRM UC-MSCs 4§ EAmImE 1 6, % M
fik 9 il 4 2 B SVF A SR AR INE 2 fl, kY ik 2
#l, UCMSCs AR MAEFREF SVF 4, ERESR
R (P<0.001), EdAR A% EGLHEEYT 1
JA 8 s %

2.4 WAEFE 52 % ik B G MR TR Bk
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BT AbE. LW A KR % £ (Kellgren-Lawrence
N 2R TR REEH UC-MSCs 1697 G 12 M %

WRM AN E . EHAREREEHLA 1~6,

T Muu f 52
THEAE

E T ERE MRI 7K B4 12 M) R E
B3 TARAERKFTLTHE, B4 T&V‘”c/
BB T r Rk

A4 A \IRI TP

R H R IR A

IR

KOA FEAERHF 675 % b e it s 2 IR, ™ a2 3t
EHIM AR, HAWEHEEFER O KB &
W, G ER, 2860 H LU EABP R KRN
10% . Ttk BmEEH 18%, 45 80% M B & 1T sh Z B, o
BN FREORE S B Y W P AR TS B
W DR IR TE B % R AR BT ik, LAHAR AT G20 28 3
J&JidT B0, 3 AR T 40 M T A U R R A A £
BREMES, ATRETHW THKRME KK SVF
FTF 6T KOA (i JRI7 280, 58 1o B AL X 8 A 52 14 ek 4 . ol
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FIIER £ RBITPRA R,

BERTHREET PR FEFEHAR D, 1E
BORRAR AL BFH LE, AT 9K
BN MR, TGN RET A 2B EHR G MK
BRABTRBME EERGORE, XITHAEARE
BGRBRITE THNER. RERERTARBMELE
0 HEMAR L, BEXRARE LR HHEEBRERS T H
MIERBIR, BB AT RERGIRT Y. MEARER
TFHARMBR. T EHHE THEYRTRBRE EZ
USRS XTROFE BB AP RERBRAT
iz gh K,

ARG H M T UC-MSCs 1 & 18 B % % SVF
FITFIRIT KOA fA %k, 8 1 3 4 5 RV 3L 8%, UC-
MSCs HERE 55 6 A 12 A X NEIFED 11
T SVF 4,iF £ 7 UC-MSCs % KOA W¥7h A B, #
SHRRABIELT THRE KOA BT h %=, |
FARKFREL NI AL S B RA LSRR E TR T HM,
HHiXF UC-MSCs (B st BB, LR AR R BT 41
A R M R, I B X TSN H A
EHAEL EHHEREE 2B E TARANFRLRE,
BOW 0 3 K AT  — B T

REFHREHEARRUE L ERRE, SEBEXTH
B &#EH I EAETHBERERTEA R KA, L
FTROKEWBEEERRTUEEN., % UC-MSCs &
Ml REREEET SVFH.AHEE R TRRRERR
MREHERRAEURE, ETARMNELIBPUERR
GRERTERE MEAREEE RSB EHERED
RAEGUR-BUA BB, AT 7= 4 RS 37 R RR & 1 i R
AWEE LT BRR B TR, 75 5384 50 53R
FRAIE T R ARER. MAEEXT RGBT PR
B -EHRERR . BHEAKS. HILTF UC-MSCs, SVF
B X E BERTAABH AL, EHELTEER
RRM, B~KUEFAERBNARTERTR ALK
WOHFREERERATED —ZNEEER. REML, £
EMARBHETHARBAY FSVFEONTRA . (DESGK
BORHRRBT AT EMRGMEE, FHREES N
MR (ML T SVE, B H TAREANFHERRER
W BRIT RV () B TR 5 FRAMSE, 446
WHEK FFHENEHE.

G EFR, B A K AR T KOA Big¥r h ¥ &kyr
¥, M AT SVF, %95 ) i §f UC-MSCs 5734t F SVF 2
HHARER MR E. Hih BARRERAE AR
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MK R EBT T R B Bk Z m BT . X T4
T 0 S 9 B B A A R B O D D R 5
MRRETEKH KBEAREE—-FRER.
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