WA SEEAEAE

]
&5

23 5 A

2026 4E 324 B3 279

i

T 240 A S ik DR o 1+ 40 B A A e

SMER PP SR BT A PR 1R A

KE KA
PR KFRFEFREWERFER g AFA, #HaX L 430030

ic stem cell transplantation,

MM R GBI T7 Nz —

SEFE AT 10T 0 i F2 #E ( allogeneic hematopoiet-

HWE FAAELT@RBHEALT LREIAAARBROAZLTRZ—, &G HEMIE L5 (aGVHD) 2 H = &
FEIE, BEBEAERLIEATH N B AE4EH aGVHD 282 5 F 1 A ERERHLEARNG, L5k, FRLALEH
L% T 406 (Tregs) 69 W FIAE R XA T aGVHD B7id S 32 g dphl” & “ Mo A4 698 K, AXGER
T 43T Tregs # % m & H /2 aGVHD Bt P9 RAER B 2 F M EE P THR & HIE S 2500 16 KT /R
1o ARAEYE , 33T A e AT 18 1 P45 Tregs/ 20 T 40 IO 47, 52 I S B it % i R BG40 & ey 2B, R 2 AR R Bk 5 &

%7}“%} o
KR SUBHYIE IR AT T @Ie; LRIPH N ; HRAER; FAE 0T meH
mESES  RS51 MERERIREE A DOI  10. 11768/ nkjwzz2220260315

Synergistic role of drugs and regulatory T cells in the prevention and treatment of acute graft-versus-host disease
after allogeneic hematopoietic stem cell transplantation ZHU Yi, ZHANG Dong-hua. Depariment of Hematology, Tongji
Tongji Medical College, Huazhong University of Science and Technology, Hubei Wuhan 430030, China
Corresponding author: ZHANG Dong-hua, E-mail: dhzhang@ th. tjimu. edu. cn

Abstract

Hospital ,

Allogeneic hematopoietic stem cell transplantation is one of the effective approaches for the treatment of
hematologic diseases, and acute graft-versus-host disease (aGVHD) is a serious complication thereof. Steroids and tradition-
al immunosuppressive agents can control aGVHD. However, they lack specificity and are associated with increased risks of
infection and relapse. In recent years, studies have shown that the synergistic role of pharmacological agents and regulatory T
cells (Tregs) represents a shift in the prevention and treatment of aGVHD from " broad immunosuppression" to " precise
immune regulation" . This article reviews the effects of drugs on Tregs and their synergistic role in the prevention and treat-
ment of aGVHD, covering the preclinical and/or clinical evidence of agents such as rapamycin, ruxolitinib, and decitabine,
and discusses how these agents achieve immune tolerance without weakening the graft-versus-leukemia effect by regulating the
balance between Tregs and effector T cells, as well as the future challenges and development directions in this field.
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ME1 25 Tregs ¥ aGVHD Bijis v RI/ER

1 FIHL ] s P 152
sEES % 7 L
AR s (5 Tregs #H3%) (aGVHD #H5%) R
mTOR FIHER O] mTORC1, FFM:H] Teff H45H allo-HSCT J5 aGVHD  Zhi#kifl
Ji 7] (PGB 2] D259 Qi Treg 471% . 3115 Foxp3 %Kik, VT SRR TV I R 5
YeRE LB Th S
JAKI1/2 PR R 103436 (D] JAK-STAT @S, FEBT 2 PSS K B W oMo M RS
S bl @Ug /> Teff 3 IL-2 ZAEHI 34, 1E#F aGVHD —2i4  shipkim
Foxp3* Treg #E R T+ 5ohfe itk & IIT A R AT AT
451 mﬁﬁﬁ Ay 7 2 5] Q¥ Teff yE4L allo-HSCT 5§ aGVHD 4P s2is
il IR AR @ L2 Pt F— 2 AR
O] Treg M 4E AT AE
DNA HFZEfL  HAPE fi s @414 DNA L5/ g &M T aGVHD 5l Z 1T 50
e bl @HUEHr Foxp3 JE[HE 2 FILAK, 1938 Foxp3 Wi
FIEFaE, 1Lt Treg BB K IhAERE
SURAE JRRABEEE O VLR RIS Teff JEHF alloHSCT  Bh49:%
i ORH Tregs FHOLLRAEAT M SABIY 5 aGVED B EBHERIITS
s
FORBSAIERE OIS K% SR T SHUEIER T 40 Nee
£47-52] i SL/pE
@i SAIF 1 Treg, I8 Foxp3 ik a8 7% 151 2 5 BF 50 1)
AT AE i A BB T
AT A FEF JB 153 541 OIS E A, PHWT NF-«B 2 &8 4T aGVHD 897 Zhisiik
&) # B R W B

@I REA #2177 Treg LhfE

TEAL R ESST) R L AR5, T REIE IS 0 T ZR/E. aGVHD Bl i v 9l R ohsci:
RELLAI HBERE M Treg JITT 1, SRZE X
Il ARAIT 52

H: Treg/Tregs: WHiPE T 4iffl; aGVHD: SWEREYIPUE X allo-HSCT: SFHEFNG M TAMIBBAE; Teff: 8 T 40



	20260315.pdf
	朱意附件.pdf
	药物类别
	药物名称
	作用机制（与Tregs相关）
	临床应用（aGVHD相关）
	主要证据
	mTOR抑制剂
	雷帕霉素（西罗莫司）
	①抑制mTORC1，选择性抑制Teff增殖②促进Treg存活、扩增与Foxp3表达，维持其抑制功能
	allo-HSCT后aGVHD治疗三线或挽救药物
	动物模型II/III期临床研究
	JAK1/2抑制剂
	芦可替尼[5, 10,
	①制JAK-STAT通路，阻断炎性信号②减少Teff对IL-2受体的竞争，促进Foxp3+ Treg
	类固醇难治性aGVHD的一线药物
	体外实验动物模型III期临床研究
	他克莫司/环孢素A[
	①抑制Teff活化②抑制IL-2产生③抑制Treg增殖和功能
	allo-HSCT后aGVHD预防一线药物
	体外实验动物模型
	DNA甲基化 抑制剂
	地西他滨[38-42]
	①抑制DNA甲基转移酶②维持Foxp3基因座去甲基化，增强Foxp3表达稳定，促进Treg数量及功
	探索应用于aGVHD防治
	病例系列研究
	后置环磷酰胺[43-4
	①选择性清除同种异体反应性Teff②保留Tregs，并促进后续的扩增与抑制功能
	广泛用于allo-HSCT后aGVHD预防
	动物实验回顾性队列研究
	抗胸腺细胞球蛋 白[4
	①细胞毒作用及诱导凋亡等机制清除T细胞②诱导和扩增Treg，上调Foxp3表达并增强其抑制功能
	体外实验动物实验病例系列研究回顾性队列研究
	塞利尼索[53, 54
	①抑制核输出蛋白，阻断NF-κB等炎症通路②可能间接调节Treg功能
	尚处于aGVHD治疗的早期探索阶段
	动物实验
	克拉屈滨[55-57]
	促进淋巴细胞耗竭，可能通过改变T细胞亚群比例间接影响Treg
	aGVHD防治中为潜力方向，缺乏针对性临床研究
	体外实验


