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Application Prospect of Cell Therapy in Kidney Transplantation LI Yang, RONG Rui-ming. Blood Transfusion
Department of Zhongshan Hospital Affiliated to Fudan University, Shanghai 200032

[ Abstract] Organ transplantation can be carried out to prolong their lives when patients get end-stage organ failure.
However, organ structure and function damage and immune rejection after transplantation impair patients' survival time and
quality. Cell therapy has been widely accepted as an effective way in regenerative medicine and it is mainly divided into stem
cell therapy and immune cell therapy. Cell therapy has achieved significant therapeutic effect in organ transplantation. Taking
kidney transplantation as an example, this paper will discuss how to regulate the immune balance of organ transplantation and

prolong the vitality of transplanted organs and patients by cell therapy. These will provide new insights for the induction and

maintenance of organ transplantation tolerance.
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Immune cells

BRI Fe R AR A m A, AL 2R
BEREFIRELFEHTAR, MIRGHT AR LA
AW ERIRA RS, AW EF e
B MR/ BT 5 BRBRAARK T AN FHEN
m e, Je 8 £ (mesenchymal stem cells, MSCs)
/3% fo F 4m 8. Chematopoietic stem cells, HSCs) .
B A RR 89 ) M 48 i (myeloid-derived suppressor
cells, MDSCs) . AT HT@AMe (regulatory T
cells, Tregs) ", TURMTEARBEHHEELY
B, RtmbfBESHFHOREAE. £B R
w5 AMEIT S (AABB) ¥ Eamb. @ied
. BHE MR TR =ZKF,ETHENRS, BiLE
Wy B AR AR R T AR R AR R A, A7
Mo AT S . B AT B A IE R Bk o o R
BRBHEARY F M AE (platelet rich plasma,
PRP) %77 V5 IF R & 2 iy AN G B % 5 ARR AT
FET # 5%,

AT m e 7 W6 R B A AT Z % 5k b ARG
BHEERFF, it h T (hematopoietic
stem cell transplantation, HSCT) . # &4 R T H
T%m 8 % 9% 77 % (chimeric antigen receptor T-cell
immunotherapy, CAR-T) & 77 fi& % 4 sk )& F= E 4R
RPN A AR RAN, AR S AR R R



* 688 -

#m (BEAAYY. B F hERRBIIF) KA@ML
J7 09 & J A,

AXW L BIERSIAG, Wit mibisn R
B PR R R, @G T AR ?i)‘l'kﬂ%ﬁ‘i%é@
BALD K G A B MR, 2 TR 3 4 A

10 F B RARE 2B B AL, A f FEILA 3T A AL
B4 45 S IR A
1 HwHRRXERE, REZEEFRYE 2HRERYG

A B @ 35 B o

[14]

(acute kidney injury, AKI) % JL
#Z 445 (ischemia reperfusion injrty, IRI)
B O4s. TRES, 7HEF) #0 KkE
UL ek KR E . AKR E B R 8 L e
RE, EBHETEHY TR, & RASHEH I RE
iR (delayed graft function, DGF) &M &4, H
DGFR & # 2 AKIS #¥m. 5 B EHHARXG R
TEHAKIA HIRIF %, B 0% L& @ (tubular
epithelial cells, TECs) R4 F= ¥ 5 B 5 A IRI# 455
7]
MSCsZ— X ST @, T okt fHmien
T AQEBLETF. XA FAEKAT, LA L
HERT . EMSCsiZ BB M4 4, Tkh X
MRS EIAER, AR T RERTTAY A
MSCsé‘J'i‘/\ki:%’c% &G BB AE RS, MSCs

BT A 5B E AR mEE T AL X
ﬁ&ﬂ%iiiﬁ F AT BT 5 R ILMSCs 7T VL, %2
BRI, %) sk E IR AMSCs 2 it B E 4 miR-

125b-bp & THh £ ¥ @ M TECsF P HP53&K &
Kk, W% mie Rl A T, B, Tk
ik R oA R AR S Z S B B A e RS T e e
(embryonic stem cells, ESCs) Foif § Z 46 F @@
(induced pluripotent stem cells, iPSCs) . mA K
F 4w it T AE 4 3248 89 04 7 4% ik 4w B0,

AKTHA 8] B 30 84 i 45 48 X 5 F B X Ao % R 1k A48
AT TARELREZA, BFTHZAE, =4
K/ AWEF, NK@f/EmpeF s, # 2R
B ZHFRE. A, ¥6LEoF @iz
BEAKIN R Z —. PR KA LI GRRAT @i
(MDSCsﬁmTregw A A58 E AKL. YANE a5
A IG-CSFil it # FMDSCsim 32 K ko F i 72 4145 .
Foxp3' Tregs#m i A k5 & fo b & b B30 45 69 14 211,
Mok, MSCs5 % 0% an i g L Z AR A A& 47 X Aotk
AKIVRZ T 2R . EAmiF & R R 6 34
M 2m#e. (monocyte like myeloid-derived suppressor
cells, M-MDSCs) sk iBR#IL-157T A4 TGF-B1F 5
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89 MSCs &) LR 4F 4 2 o - 4L, X A 4F 7 52 i i Ras-
ERK1/2-Smad2/345 5 @ %/~ F 4511, SONGH iR
HEMSCsZ i IL-1BF 422, @it miR-146aF F
EmneM2 AR (M2R A A B ENG E K
M, EAEREER) o, BALT LEAT B,
BAF AT BB AR AR . RATLILMSCsid
2 iSOSEE (— A EFBMAHLEF) TRt
Tregs/ b A4 Fe 02 3 4] 20 R 3 32 — Ak A 42 &
BEMAI (KRZA) . TANFIRIE A hMSCsid i 7
W) T a0 N3 58 Ao Az m B 54, PR NK 28 JLF= B 2n
R i K AR e R AR AR R, B T ERE RS,
5 RIL-2Z AR FARE FA, THAR S M F R R 8
AR, BB BARAUA R F 6 R e,
HHTIH, Fah (MSCs. ESCs. iPSCs) %
H 474 Y. MDSCs. Tregs 474 X E R B, M4
RGP ARRET ERMER. AREA@WLG XL
Bon (MR RAEI) A hs 7 2 FAHE T a6 R
BRREET #He Tk,
2 RMLFRE, FFLAEMTL RAFHRLEIAER
ARBHEG—NELFLE, THTHIEXLAKAN
Fo WIS EEFRA B ATE O BE o 0 I iZ 8 A
E, HRRBIEHF R F AMHC % T3R5 fe AMME R
Gk, BB ELEMMBAT B FIKN LR MR
B, HHAGERSHBEERGI LG EAA LR
%ﬂ@*x%ﬂéﬁ;ﬁf‘ré’nvf’ WA, ARG
B A ESE, B CIE £ Tregsw MDSCsAHSCs £
""‘ﬁ%#ﬁéfﬂi}%}i}’\ FF AP RET — T
Ao
TregsK A A R LR TS, LEBZEH
MR Z TR R A FIEE. CD4'CD25 Foxp3”
TregsZ Tregs P R T Z 4 BB, Foxp3 kit
ReAL T T B Tregs P AR KX M@BREF. AFTRR
R ZmA (antigen presenting cells, APCs) Ik,
HAEKRET. AR R BEREF LA @R
Wl ERRRE LT HAPCs T IR TAA IR R # Tregs
Y3, BEERY, REUAREFFHEIER TG
g am e, B E B R SN R M Tregs 3 A ML AT #r
ERAMRIR, AT RFFHFETregs, F 2R
RFEARGCEAELIRAAFASHE. —ARXRKAT R
Tregszm il (nTregs) B A THBH A6 1/1akls
RXI R, BIFAWYEF T ASH (8/11, T3%) T
R EACAR IR, FILT AT kR BT,
iy A BB LA AT 4 AR A 0 R R, = Bk S R ) 2
HF—RHMAET, BEHBHADIABREATHFTH
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CD4'CD25 Tregs#a i, (iTregs) MAK T 78 3R AR 45 5+
MWRAR G KT Fo S MR AR, BV TCD4' T
fe.. CDS8'IFN-y %8, NK#mje. BalAMI A A E
e (2R ENMES ML, EAREMER) X
PR A 8Y 2 8 Y

Tregstg kb4 48 5 & 3 2 3 5 B A M 295 7T 2
B AR E| S B AR 1. 45 BRCAR-T %0 B & 77
%, y¥zd AR I EREALE 1R£*]7Fm¥aa‘m/,§’zala{a\
RZM (CAR) ¥ % % [%Tregs, *wHLA-A2 CAR,
Sk B T s AR BT, HLA-A22 K % # Ak L&
REMALR G EEMBEMEEIIR, A2-CARTregs
BEAF T AP HIHLA-A2L R E, mA LI AMXm
OB F#E, A REBHEGRRA R T S %
Tregs™. B 4F, @it A2-CARES FnTregs F 5 1
S5 WA R AR AR R, lemie kA e
AMEAEZHBEERZH A, CAR-Tregs#2& 7
HF A WA, B e k) i Ak AR 5
B R, € oAb B IR EE R R E A S
Tt 2 0 AR

MDSCsAZ £ A 3 K Fo S 5 7 4 7 58 49 KR 3 69
MAmEE, MDSCsE R T F B M A 2P
894 A B BN IR . MDSCs %2 98 47 ) AL ) £ A7,
TR T L. Baafeigs, RAET@R A o, B
TGF-BAIFN-yENK@ IO F R, FrekFE; LA
it FRABIM LA, RN EKRMIE (dendritic
cells, DCs) @, RIHIL-10% s IF LA 0 IR
PR, @i wmieE 4R (CD40/CD40L) #= @ fe
B+ (IL-10, TGF-BAIFN-y) ¥ CD4' T2,
#HFTregsE K. A X#RE, MILERKEDTH
MDSCs, % % R#viE 24 T %k dp ) 4F B 69 &%
OST, fe B MRS ML B A W, MDSCsHp 4 2 5 T 4m o 84 38
W, FRBERRMG TR FFEEE T, R ATreg
Ha, mAEGESE S &, LUANSF "5 % L 05
A% R NCD11b'CD33"HLA-DR-MDSCs3% %,
5+ EMDSCs R A 5 Tregs #9134 im 2 & M40 %,

YE BR A 4m JMHLA-DR 55 B 4k A A B # Afat 4k 4
#6937 % (adoptive cell therapy, ACT) XI P8 %4
AEY, BXERBEETOEHBEZFEHLA-DRE
BEHAK, 52 mpRIEMDSCsH REH £, RIHE
M7 4R, % HHLA-DRE Fitik, &TMWMEILE
B FBoh, BB E B KSR IR 69 R b
F+4, 5 MDSCs k& 3 e A £, ‘S?ZHEMDSCSZ:{SLEJ
B A, MAENBLEEMNAEL. ARF
sﬁy@?m%:1%4#"*ﬁﬁﬁi%MDscsyjc%fjrr%%%ﬁé
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WAL e R L.

HSCs 2 % 5 B IEA M 0% o % 8 T3 2] 16 R B
W mEZ — ., RATFL£20095F 3R T 4EFHSCs
WMERABRBHEOBFREMERARL CEMF5:
ChiCTR-TNC-09000399) , X I & H K5 Tregsk
Bl ¥, I — AR SRR Y T S IR A N
AE, RARAFFTHRYLAMZ. BASRIA
HSCs Tl i % B m ol L BEdk. Er#iE5mn

CFESFHARW RaiAY m \%[44%-‘71%% H5
4&%%# P S g % . e K FLEVENTHAL H FA %F
8L HLAR 484 B % B &t 47 B A MK S HSCs#ir ix ,
BRI 2 AEEE (days-4, -3, F2-2) F2200-
cGy4a & B4 (days-1) AFR TR LEZ%, KB

——iiﬁ‘?iiCDBélW%:E‘HSCs, F) B 47 E 46 B m e B

FTEFHFEFRAMTHER, 5EZTREKRA A
Tkﬂﬂ%ﬁk/‘\%ﬂ‘%é\?ify\-f%&’ﬁl’%‘]?‘][%]o W T

s BB RN S AR E R AR A R T
HSCsbi#p/m Wy e R I RIAE R £ 2 & L.

3 RBAgA BT L0 BA KRB Ao g L/
A5 R HE R RORL, 3R & U E TR A AL A
BEYG., BHENZITARMEE S (chronic kidney
disease, CKD) G #EMBH K LI ERLEH. AR L
PTIMSCs 5 B4 4 £ R . R FRRAGMSCs (F5
W & BEMSCS. B H kK BRMSCs. JRIEF @) st |4
YA HR A — R 645 A A AU MSCs#y i g7 ) A Ao
RE L5 L IS R % e B A e b T R
5 RG T A HhIEHMSCsat, ek Ao
MSCs# & & % %, 4 HGFAVEGFEZH A, R X
B R B AF . b E A A o ALY B R AR
F4m 2 (bone marrow mesenchymal stem cells, BM-
MSCs) BEA& 7] B FK506 7T VA 5K £ % 9% 37 %) 2 e A

HOR Y A AL E 0 1R AR AT M B A 45 R A 22 B B Bl A
A A AR S ey AR R, sk, BaRGE K

FERARBEAMSCs (R HEMSCs) R A F/, didF
b Fe AL T R, FREARKXEREAEAT L&
B . ARAMAEIRIE F 0 "’*ﬁ?%ﬂbéﬂd\q’a%,
R 48 47 32 B MSCs 1) WUk &F 4 2m oL 5 AL 69 I %,
i)u?»ﬂ‘?)iM-MDSCs:@:iRas-Erk1/2-Smad2/34€7:\
A, K FAMRMEMSCsRIR S . RIRFAE. £
ERMAR. RRERBARF R E @B EA, SRR
MSCs%#ﬁ?ii&ﬁ&@ﬁ%%lﬂ& > T Tk @W‘EJM/;

LH B 8. mde AT R4 K JE ERIR 9 MSCs, # %,
g&%ﬁ%iha%ﬁ%%%%ﬁﬁo

R, SR MBE RGP LT RRL
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B TIESE, QIUN £ MM K EALM (unilateral
ureteral obstruction, UUO) # F s R K & fe L4
A K ILE %k A MDSCs L GM-CSF 4 2 7T 4 &
K& mu s L (extracellular matrix, ECM) A%,
HARAEE R DFER TG g, B METregsizH,
Flet FAThlzmm (—AMmapTHemie) " K
B . BARL LN, RN EAEET R,
RE Sk m e R BiAh e 00 &R A R ALE PR
HERBEAER . T8 Tregsy 3 AR B IE o % A7 4
B, BT EF LG LIE. B, Tregs
mn T AT B R A Fe e, I K E A
Rt . R FIMDSCs I & 89 o 72 47 ) 8 42 AL 4 A
Bt %25F . MDSCs, £ 5% % A48 2 % R 69 47 %)
P 4m ff, (granulocyte like myeloid-derived suppressor
cells,G-MDSCs) , &M B I £ & Fo 27 424 39 18] 47
RAERMEY, @45 A B T@, DCAv E % 48 i #)
WA, WH B RS g. STk, HATHE
WA 5 Z 1R U B89 Tregs#A#MDSCs i+ 2, A T3
AT A 2 0GR AF A LS 9T R %
4 RE AN, mIGTERBHE TGRSR
%%*Eu?34ﬁ@:(1)%ﬁkﬁ&ﬂ,méa
MRBG; (2) RIBFAE, FFLEFT; ()
B A AL, élﬂ}]@‘/‘é‘f%'I@Rﬁfkﬁ‘ﬁiﬁik%/l\W%
23, RATHhE SHABAXTA X, @#EH1ERRL
B tm e, i fﬂflﬂ‘? GRmie RRAA ., A
K, M SRFRAPAANSDAFEF, FERI LW
G 9T A BB A ARG R L R L A2 P 6 I 5 9] AR A A
MR FOR R, RMNEBRRMIRETESTHM
e m AREAT AT @A ES o (1)
#— B RN I R R an B g 9T R BB AL
FRFHRALE s (2) BB E BN E @I ST B
M. BHZ X (3) RBBE, LAY ML
P, MR A RERERAR; (4) FI%
— TR EAREA LI BB — R, M
CAFLL, RBOBEN/FFRANBRAFRGARE., In
R AN . R, AMRALE TR AT R RAF
WETF ARG LRI
PSR A4 A WA R 45 i
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