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Research progress of novel immunosuppressive agents for organ transplantation
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( antibody-mediated rejection, AMR )., 1968 4f,
Morrissey SRRV YRR G B R M HE R TS A2 AR i
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lymphocyte antigen, HLA ) HTIAFIHE A2 1 41 M 4t )5
ik, BAEY LA HLA 19 DSA $rikJi b EE, R
PEFEAETT S5 DSA FAAE HBS ] 2 AT LLST2K - TAF DSA
FOg A DSA™ . FER M ATG I TP AE 76 HLA Bk
ZH AREBE T ARG, YRS B A Y 105 N K
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REAEIRVR A PR HE 55, A L BRI,
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2.2 4HHET

2.2.1 SRE4ERRGYT  ERAEARATEOR T R4S
Jet 211, AT ) 32 25 5% S A RE A ) 104 B 88 B,
— MR BIRIT I %6 . BIRIR YT Jr S5 R HTHK
B YIAYT AR i S 2 30 A7 AL, [m] s AR
B2 YT IR RN KA IR B R
PE g 1) e A XU 55 B A 1) B g3 40 o A B2 A OG ) BT
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NG NP | A o S 3 SRS 2 Sy S TR A N
BT 4 G 8 100 1 700 4 5 o 32 TR Wt i R IR B8 3l A1
T RGP B RN R A3 R i A K PR EE b
m VERIRITROR . HETTESFECS R %
fd A R e 5 w] AR I IR TR | i
W IEE S AR AE B E] | P % 5w RIOME R B R (R
ARG 4 b s s AR T ) 7

2.2.2 CHAMGRERIR R R e 2 A
f e v E] FAUER S IRITRCR A R R RV K
A AN B D Re A | IR R A AR E
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AR R AVER O BAS R R A

3 B GRRAGHIF

3.1 HARHBEREF  DLH7VGE (Belatacept ) 2 H 1>
AT AT 30 178 e ol i L s 751 2 — AT 3 2 24
FEPE T 40O 4 (CTLA4) o DLURL P % 35 B HE
JNE % A A AT B R 3 3 R S P BELBT T 400 PR Ak 1Y
S AT, DTG T 4 A Ak 5 3G FE R SEER Y
— I 1T I R 45 2 R, ZE B AR G 3 4E
SVPEHER RO & AR R T, DR VE A CNI 4 i
T4l CNL AL, (H DU PG A CNI YR YT [ mp
DABR LT 4 (0 B AR A MR AR KR 7 4R T
1] BENEFIT i %' v, ©LIF 52 Belatacept 5 ¥R &
A(CsA) FH ELITRCH 4, T R T AR RS AR 19 %
PV 1 # A DSA JE AR, 26 PR ik 46 th 3% 1
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e P DA PG 38 e i L A AN RS Sy ™ R SRR DL R
ARG K A e 5 I HE 2 R AR T L 20 2096 A 1
¥ W ( post-transplant  lymphoproliferative  disease,
PTLD ) 9% A2 XU, — B M AR b B2 DL 437 74 3 s
A NP R, X DUz 78 35 7 A 2% B F% AR
{8 IO 30 5 ik — 2B ISR IR S . 2011 4 FDA
U E DU P9 1 T B RS AR AR S HE T SO, Hl 2 H
HE——BEH] T8 B M AR5 HEFe S 4 2 30 33
BELVAE ) o fEL D07 Y 5 1 R A e ) et v 1 P T i
IR AP AL T PRI i B

3.2 BwmEHMAE b B AN R A
AU Yo i — R o e S 3R ) LA R B R S M R L
T PR SosE b ik, RAVERTY — 4l A
o RENS U I A0 M K T R AR Oy T,
CD3.CD25 ,CD20 ,CD52 .CD154 %,

3.2.1 E%U%%fﬁ(Basiliximab) H if Mt — 7] FH
THUIL-2 ZARMHUASE Basiliximab; B2 —F A/ /)
UG e BT, RERS BT T R 2 &2
1K o § (IL-2Ra) B CD25, HAL F1H ALY T ik T 40
e, Basiliximab B 5% AE A58 0 i 770 iz A F 244
e E A T 5 R A sk 8 A B T LA
BiHER R & A T IL2 B2 RS Y D) R
BRI RICA 15 HoAh 4 M ¥ 2 (K S & )
AE, AN TL-15 S2 44 Rk, A Y T2 Sz 467 AR RS E
EARXF 5/ A S e i, Basiliximab 5 oA 46 22 41
HIFNER A A A% . Basiliximab & 8 FDA it
W T IOR L B 1 B R A 5 SR YT, iR
P& Basiliximab 75 A4 1Y) 25 Bl 24 F 5% Lk BH TEH %
SepE MRS AR (HCT) BB iR d i)
B T RAE PG 1956 (GVHD) BTG Fias e
3.2.2 KIFEERHY ( Eculizumab) 4K JEER A PT &
— P 20 AR AL T BT LB X AR i MACHE
C5, AT BHIBTHMA C5 114 2 , DA T 0 4 2R i 4 A 4)
ML, Marks 25 RIS & 3R, il LK P2 2R A DT TR
I7 2MERPEHE R BONE ( AMR) 1 SE AR 2% B B AR 1Y
FPRORN & (B H I RIZ b BE &
T RTIEMTRFEEIS AR (3 112 S ), BLEAR BT
SR BB AR A AR A AT N ) 22 TR B S DG &R
AIBIFE 25 R I K A BR B TR Y 20 AMR 2
AR, BETCHH TR YT BB 56 KAk B
T B RIS 1 A BRI 1 M PR BERE L5 A AE
3.2.3 FEPHERHHL ( Tocilizumab) &1 X E 40 iE A
F-6(1L-6) Z Ry ALK FEVE B bT, & —Fh
LR F . Choiet % IRIE T 36 1] JL # AL
NE B EE MR IR AMR, ZI0E AR T
B H AT IL6-R 1Y 5L e BEHTIRFE VY BRELHTIRIT 5
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WS R s RN VE SR BP0 T 5 A RIF 1
FEAFTE (6 4F 80% ) , B I [H] RO HERS DSA JK-F-
FRAR, B I RETEE , THOE PR 5 I BE U7 15 A6 v i)
CD4 Geagsi/b R UIFTIU BRSPS MEIR PN AMR
AR AR, 5K B G S Y S
WERFE B ZR GRS TL-6 K A% 20 1 R XU 2%
A O TP BR BT RB A A A T A0 i PR XU
3.2.4 i fiHLER BT ( Clazakizumab) 5 FEVPHER
UL, s pi LR BT — R R X IL-6 (9 TR
e e BT JF B e hr FLER bt RR S I B 40
MBS KB LA RBURI ™ R, sehi LR i &
PR Y TL-6 41 PR 7 1M A 2 16 32440 B I
ZHE SR AE T 16 JIJ i Bk T 41
(G PR T AR B Al A B BUiR g A LR
TR AR A S 0 B WO S T B 7R B B e
PEPEBOR T R IEBORME . MOCHE SR %2
PIAE 26 KA 1 OG0 28 FHAR JB i 26 15 R AR A
0 ERLALER BT IS MM AMR 9 1T I
PRI C S A B PO 64T, 12 4 R R A
At AN, IR Z s T4 IMAGINE X5
CLRAE A2 BRIASE T A% (NCT03744910) 7 Ffi]
AT SE LR BABTAR PR BEAE R H] Tl AR

3.2.5 Daratumumab Daratumumab J&—7Ff A J5i{k
FATCREDT CD38 HUiAR, H i C w1 42 A pE
MEIRPEE B IR YT . ERE I AR E R B
CD38 HUA Y A 75 T DA AR 1) 48 f 2 1 A
5%, M5 ERK 4T AMR, Daratumumab fg
PR HLA HUAFIAEE 5 5 HLA T8, A
TISEPAIF D HLA BUiRREGS 5 i 28 B R bl
JaHERF IR B9 & A 5 Daratumumab 4 4E FH AL 7T 6
FEAR A RIREE X AMR 93057 A3 .
3.2.6 Iscalimab i} 5% & B — i AN Ml SE 4L T %
BREEH (1gG1) ARTHAEMET CD40 MY sm BELIR,
Iscalimab ( CFZ533), Iscalimab 7] B CD154 5
CDA0 £55 DL e 1077 388 e 3, 30 i BEL BB ml ok 2>
B S s (s RS Ak, I A4 B JUE S AR RS A )
A TG 30 HRTIZ 259 © 3 A TT 91 PR AT 5%
Pascal Espié 25 P4 T Iscalimab 18 i3 7 B % 48 HE
FRTAS B B 1 (RHCAL) 85 0 22 028 R
K ERS A A R BT Sy HeA SRR, X T 432 [F)
T SRR A B0 28 B B S MR 1Y SR Ok
Vi, Iscalimab J&—F A W 5| SR VE 7254, 2
FHT AMR B9IRYT BT 20— D SR .

3.2.7 DURPREHT  DIAIRESTIE —Fh A i) iA
B b L 20 A0 HOR] ( BLsY ) BRSEREHTIA , HAE R ek
CLPEIRAE IR YT o R0 2 5 (il T H B S
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HIREH , BLE TF R T 388 B AR G IR 5 . 7
— I T B REALO E 0, DRI AT T 28 i
BHZ EWAESIRT, 4R R W B 40 E Y 1L-10/
1L6 HUAE A 1] F — A~ 54 9/ 9 193, 0% 191212 B
290 BRI A0 i 0 0 WX R A 15 R T B
B8 s e 2 W, 52 Mt 4
FHVURIAR BB A AN RS0 R A A, DL &
YT 04 G2 00 ) Ak SR A A e DL B
TRITHIIED, BB I 2 e R R —
(1) RSO RN JE A R 1Y), R T B A ) e B A R A
7 o (HHAEZ B R 10 B A 75 B — 2P oY
3.3 SEERE ZrBEPUAREBARRIED
NS L A0 A A e i, BUOR e B S Sh
WorE L B K B AN AR, 7R AR R R BUR (e BR R
F1) , P20 0 oAb 55 A BT 1 B, 22 v B B AR G B
JZE T 0N ML) 2 3 o B BT 5 9 B A B 5
A5 BT 9% 7 £ 40 i Sk S A 5 0 5 0 I £ 40 e R
e SRTEAN )32 i > o e o B ¢ e Rl 5 I AN 1) 7
MOER A BT T 200 S e e 3k A R T4
BAHRREM T TG0, R A 24 SR s B h ik
Wb F GRS B B, 7625 B B AE S 167 h A 5
A AZEN 1= kR

P RR AN i Bk 2 (& i T 40 R0 R v Bt
PRZH AR, HAE R AL o] B8 15 41 J8] i 96k B4 40 ik 19 %5
fif TR PR Bz 2R 8 %o Tk 5 40 0 ) 8% o R 7 £ 4 52
IRPHERCA DG, 5 HoAh 2 s REPTAR S —FF, K
e AR R K 22 5% . AN RO AL 46 H 4t i
W AR FERE YR bR 2 H A
FEHTFIRITHEF SO AR ALE 7 ~ 10 K, A H W
BEPE SN ()6 AR AL 5 (40 A /B g, 5
A I B 200 L ) 390 — A, A B 5 00 o e ™ EE A
&, BT hum e BUEEABTR  RYT 1 ~3 A
SEOMELNY, H ETHT MG AR A Bk B 28 FDA b
HTFRIr SRR R HE R O 2 e ik
SRBERIT T —eB A H Y
3.4 FXREFE HAEBE PR ERSZ A
255 e BB AT LB 1k bk T 200 e DA Jp L 2 v g
FE IR B G 4 ] 0 R s HRR U A BT,
X A% M A% E A U B S B W VE I, Ahmed
LIS B FTY720 1 4 30 15 X6 94k 00 40 i 3 7%
Fl iz 22 G H S 2 1-BEIR 1 (S1P1) Ih 1k, 52
PRSI FR P IR E A . BEAh , FTY720 HfE
sipu ! i NS PN N SR ES S s A ST S XN >4
FEYIAETE ], 55 B A 5 At ey 41 ) 7] ( 4n oA
IR A AMbFEBERE]) BE M, BHA R E A, A
KSR /N L A= I B 5 e e 0 T A I PR
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3.5 EAMZY BRI A S s A AR
G REID I AN BT AT DG 2 T HoAfth — 2L 5T
25 B G I O VE . N, 1eG B AR S |
BIRTTH F B dimzdiyeE, e —
AH S 11 3% A A A o 081 0 BTLAAR 1 88 SR 1, DT S 3
PR AEE R EM

3.5.1 Imlifidase 2k 14 5% BR B 19—
Filt oG FEARRG , & RETEBCHE X F LM T 5 45 50k
HIEIE A 1gG, 724 Fe Ml Fab2 F B, 3T AEA 2B
W MR R 51 %) A0 B B 1 ( CDC ) R AR 8 1) 2
JH 7, S R TR el /D L 2 9 o B A AR A e S
PR (DSA) . Imlifidase B8 Fr A BH 4 3¢ SCHEL Y AR
SR RS A A AT P T e R UK Y
B A 27 A 6 Al AR o B SR T IO BE 1k 3 B
A ECAY, R I | Imlifidase 8 #HE WUAE N 55 B S80S )
BRALZEH B 259, EARERENE, fEH2 7
~10 RN, BEE MLIAEZ RREWKE , B 1 DSA
Zew PR M. 7E DSA R B R AR ff
Imlifidase FRUIAYT 2 — A B0 5 i, HX 2 A H]
1109, R AT T Imlifidase oA, 2542605 , IF
fili A R R esE Y

3.5.2 B K (Bortezomib) TR AR K 3k
PEPE TR A 700 30 2 A S R T AR 2R A
L, %028 T 2 & M E 5 IR YT, 2019 4, Lei
Liu 252 5T 20, W5 (e K388 2o 410 1 08 760 5 B
T 400 (Th 400 ) 3% 58 F1 o0 AL 5% it B S AR S Sk HE
SRR 5 R, A4 K S 38 1 B 2 21 miR-15b
B2k, LI miR-15b i 1 FEAR IRF4 $l1] Tth 41
MU FEFN G4k, A B4 K 3 i miR-15b/IRF4
SO Tfh 20 B A 14 5 R0 434k, AT B0 46 HE SR R
MR, G UE SR A K AR X T ) 24 B 4
B2 25 FLAT S i 0 AV S 28 4 VR T, A DG 5%
UE SO AN B A A S5 HERR R VAR VER
3.5.3 HIKEIKF(PIF) $5i & A PIF & —Fh
IR I G T R G 58 145 K, AT B b B S % S i
PG ILAHE T, W] Befiff 5L & R S — Fh 5 8 0 i) 5510
I HAAFAE R A A i S 20™ 2 A 10 XURS: 0
PIF 5000 FH IR 200, 2 5 IR 2553 0 , i R A 0 S5
PRIRIG ™ Az it 32 1 . FEBA A S S e PR i 1
2 PIF 3l SR A & s, JF FRARAE =
YRS, PIF 67 SRR S AL A A /N B GVHD I R
BB 25 RS R AT A A B T IR0 5 %
O AR A (I 5 SR A [ R S R B A O

Imlifidase
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HLHH] PIF 37X PET R
3.5.4 @WRE  WMERHEABRMPUAELRE, 1T
DLSZI ZH 2V E K TN AR B IR T2, 3% AT RE 23 52 e 4% B
A%, Haddad 557"l 3 X 126 H K B
210 191 B AT R o3 A, 5 2R 3R W il v 4R R R
1) B2 T 832 3 B B Al T AR B 52 LA K S g5 41
RS RYRAY b A e ) o A R IOR T
FEWIHER OB, PRk ol BB R AT B AL BT R 1Y
Rk, HATE N T E B 4ERHRYT
3.5.5 Senolytics Senolytics J&—ZSE LR VG R
EAML 25 . A Y S 2 20 I RE % HIK 4T 4 i
T2, FERACASIT A, Senolytics HE BT Hf {i iX 4L 5 2%
YU IR T 3848 (SCAPs ) 2R3k, S8 LA 4H 4L
IR A ST b R (SASP) I A IR T,
TEIGPRAT LR | Senolytics 7] DL AE 2% | $i B ol 2% fif
5 AT O MU 2Rl FEIDE IR LA B
i i IR AR | v AN B TR DA R A% B R A
R FNERE 67 1 JF & 5E . 3R Senolytics J& A A
RENH TS BB A
4 THERE

IR E AT E R S i R (AN ER AR
BE) WK ST B A ) IR T RCR B E  HA A RN
Z IRIT T RRRAE B S, A E AR YT X S
il 77 B B ¥ S P HE e SO /B R I T
TR, 2 R 20 A 1 R B K R AE 25 A A
T2y BRI T 6 97 ORI 25 W1
BT A SR T 2 W YT & D7 T T RE T BT
WU AR e IR, HET O e Ay B R AE
FARMMFE 3 5 R0 YT h PR T8 2 I IR 52
BT 44 3 TIRT RBOR B, A R RN 8D 1Y 4
W FRVEY S i 50 25 A B B A I ARG A
1 Tocilizumab & 8% H T H T 25 W) A if 52 500 & 0E
e B R AR S e M AT R BT b i T
HAETIAEIRRAE T 0 BT 2%, T T U A
A e R g e R 2 T B S MR I R R A
AES AR T AR W SRR R A A B 5 LR 2y
Wi T 9t ] A Al R I R R RIS A 1 T i 245 49 428 ¢
PR LS AN, e BT A R T A SR
HRAIEHE 2R B A O AT BE T 4% B B A 1R IT
IL-6 410 ] ) AL AN 25 200, H2 5 ) LATE 18 M 3 30
AMR RIS X A R — D AR ORAE A B A T
TR I FHAR B L BRIk, Ak i 5T E A
S TR IR AR B B G S A 50, R LT G o
N T B AR I S IR T

[ &% k]

(1] ERZE, R, BB, %, %M oh iR 00 &30 $ K e



198

[J]. ZRBEHEETFRE, 2020, 8(2) : 146-150.

[2] Morrissey PE, Monaco AP. Donation after circulatory death: current
practices, ongoing challenges, and potential improvements [ J ].
Transplantation, 2014, 97(3) : 258-264.

(3] 2B, AX#%, B BEBHBFEFERIARELSL
(2019 j)— R AE[J]. & E A0, 2019, 10(3) : 267-277.

(4] i, RO, BT, T AN FHHFRNEREBHE T
o R (1] & = F B K ¥ ¥ HH, 2021, 42 (11);
1284-1289.

[5] Szczech LA, Berlin JA, Aradhye S, et al. Effect of anti-lymphocyte
induction therapy on renal allograft survival; a meta-analysis[ J]. J
Am Soc Nephrol, 1997, 8(11); 1771-1777.

[6]JISM, LILS, CHENG Z, et al. A single-dose daclizumab induction
protocol in renal allograft recipients; a Chinese single center
experienc [ J]. Transplant Proc, 2007, 39(5) : 1396-1401.

[7] Tonshoff B. Immunosuppressants in Organ Transplantation [ J].
Handb Exp Pharmacol, 2020, 261 ; 441-469.

[8] Griny6 JM, Del Carmen Rial M, Alberu J, et al. Safety and Efficacy
Outcomes 3 Years After Switching to Belatacept From a Calcineurin
Inhibitor in Kidney Transplant Recipients: Results From a Phase 2
Randomized Tria[ J]. Am J Kidney Dis, 2017, 69(5) : 587-594.

[9] Vincenti F, Rostaing L, Grinyo J, et al. Belatacept and Long-Term
Outcomes in Kidney Transplantation[ J]. N Engl J Med, 2016, 374
(4):333-343.

[10 ] Fernandez-Castillo JC, Cypel M. Immunosuppressive Therapy in
Lung Transplantation [ J ]. Curr Pharm Des, 2020, 26 (28):
3385-3388.

[11]Hashim M, Alsebaey A, Ragab A, et al. Efficacy and safety of ba-
siliximab as initial immunosuppression in liver transplantation; A
single center study[ J]. Ann Hepatol, 2020, 19(5) : 541-545.

[12 ] Podichetty JT, Brinda BJ, Nelson RP, et al. Pharmacokinetics of
Basiliximab for the Prevention of Graft - versus - Host Disease in
Patients Undergoing Hematopoietic Cell Transplantation with
Minimal - Intensity Cyclophosphamide and Fludarabine[ J]. Phar-
macotherapy: The Journal of Human Pharmacology and Drug
Therapy, 2019, 40(1) : 26-32.

[ 13 ]Schinstock CA, Bentall AJ, Smith BH, et al. Long-term outcomes
of eculizumab-treated positive crossmatch recipients: Allograft
survival, histologic findings, and natural history of the donor-specific
antibodies[ J]. Am J Transplant, 2019, 19(6) ; 1671-1683.

[14 ] Legendre CM, Licht C, Muus P, et al. Terminal complement
inhibitor eculizumab in atypical hemolytic-uremic syndrome[ J]. N
Engl J Med, 2013, 368(23) : 2169-2181.

[15]Choi J, Aubert O, Vo A, et al. Assessment of Tocilizumab ( Anti-
Interleukin-6 Receptor Monoclonal ) as a Potential Treatment for
Chronic Antibody-Mediated Rejection and Transplant Glomerulo-
pathy in HLA-Sensitized Renal Allograft Recipients [ J]. Am J
Transplant, 2017, 17(9) ; 2381-2389.

[16 ]Mease P, Strand V, Shalamberidze L, et al. A phase II, double-
blind, randomised, placebo-controlled study of BMS945429
(ALD518) in patients with rheumatoid arthritis with an inadequate
response to methotrexate [ J ]. Ann Rheum Dis, 2012, 71 (7).
1183-1189.

[17 ] Eskandary F, Durr M, Budde K, et al. Clazakizumab in late
antibody-mediated rejection: study protocol of a randomized
controlled pilot trial[ J]. Trials, 2019, 20(1) ; 37.

[18] Doberer K, Kliger J, Gualdoni G A, et al. CD38 antibody

S E BRI R A2 2024 4E 5 A4 21 B3 M

daratumumab for the treatment of chronic active antibody-mediated
kidney allograft rejection [ J ]. Transplantation, 2021, 105 (2):
451-457.

[19 ] Bohmig GA, Eskandary F, Doberer K, et al. The therapeutic
challenge of late antibody-mediated kidney allograft rejection|[ ] ].
Transpl Int, 2019, 32(8) : 775-788.

[20]Espie P, He Y, Koo P, et al. First-in-human clinical trial to assess
pharmacokinetics, pharmacodynamics, safety, and tolerability of
iscalimab, an anti-CD40 monoclonal antibody [ J ]. Am J
Transplant, 2020, 20(2) ; 463473.

[21]Banham GD, Flint SM, Torpey N, et al. Belimumab in kidney
transplantation: an experimental medicine, randomised, placebo-
controlled phase 2 trial [ J]. The Lancet, 2018, 391 ( 10140 ) :
2619-2630.

(2] #55, 554, RaE, %. RG-S ETEMSH© A
#R[I]. FRBEAF(RTR), 2018, 12(2) : 80-85.

[23 ] Mohty M, Bacigalupo A, Saliba F, et al. New directions for rabbit
antithymocyte globulin ( Thymoglobulin (( R))) in solid organ
transplants, stem cell transplants and autoimmunity [ J ]. Drugs,
2014, 74(14) : 1605-1634.

[24 ] Gaber AO MA, Russell JA, Et AL. Rabbit antithymocyte globulin
( thymoglobulin ) ; 25 years and new frontiers in solid organ
transplantation and haematology [ J ]. Drugs, 2010, 70 (6 ):
691-732.

[25 ] Mohaddeseh Behjatil M E, Morteza abdar esfahani3. cardiovascular
effects of fingolimod a review articl [ J .
Neurology, 2014,13(3) ;:119-126.

[26 ] Ahmed N. Cardioprotective mechanism of FTY720 in ischemia
reperfusion injury [ J]. J Basic Clin Physiol Pharmacol, 2019, 30
(5).

[27)F&AB, ¥ 2/, 25, %. HHEORRERAESL A BEAS
W——2 B[], FGRIT, 2011, 46: 1215-1216.

[28 ] Lonze BE, Tatapudi VS, Weldon EP, et al. IdeS ( Imlifidase) ; a

novel agent that cleaves human igg and permits successful kidney

Iranian Journal of

transplantation across high-strength donor-specific antibody[ J]. Ann
Surg, 2018, 268(3) ; 488496.

[29]Liu L, Wang ZG, Pang XL, et al. Bortezomib ameliorates acute
allograft rejection after renal transplant by inhibiting Tfh cell
proliferation and differentiation via miR-15b/IRF4 axis[ J]. Int Im-
munopharmacol,, 2019, 75 105758.

[30 ] Feichtinger M, Barnea ER, Nyachieo A, et al. Allogeneic ovarian
transplantation using immunomodulator preimplantation factor ( PIF)
as monotherapy restored ovarian function in olive baboon [ J]. J
Assist Reprod Genet, 2018, 35(1) ; 81-89.

[31]Haddad CF, Haddad JM, Veiga ECA, et al. Melatonin and organ
transplantation; what is the relationship? [ J]. Rev Assoc Med Bras
(1992), 2020, 66(3) : 353-358.

[32] Kirkland JL, Tchkonia T. Senolytic drugs: from discovery to
translation[ J|. J Intern Med, 2020, 288(5) : 518-536.

[33 ] Perez-Saez MJ, Blasco M, Redondo-Pachon D, et al. Use of
tocilizumab in kidney transplant recipients with COVID-19[J]. Am
J Transplant, 2020, 20(11) ; 3182-3190.

[34]Viklick YO, Slatinska J, Novotny M, et al. Developments in im-
munosuppression[ J]. Curr Opin Organ Transplant, 2021, 26 (1) :
91-96.

(Wi F130):2023-08-16 5 # ] F 111:2023-12-09)
(ARGl - IR )



