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[摘要] 变应性鼻炎(allergic rhinitis,AR)是以上气道高反应为主要特征的鼻黏膜慢性炎症,涉及多种免疫

细胞及炎性介质,目前以药物、免疫和手术治疗为主. 研究发现,间充质干细胞具有免疫调节能力,在AR的治疗

中具有临床应用前景. 本文将从间充质干细胞的作用机制、其对AR关键细胞的免疫调节作用及目前应用面临

的挑战展开综述,以期为AR的治疗提供新的思路.
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Abstract Allergic rhinitis is a chronic nasal mucosal inflammation characterized by upper airway hyperre-

sponsiveness,involving a variety of immune cells and inflammatory mediators.Drugs,immunotherapy,and sur-

gical operation are the principal treatments at present.The study found that mesenchymal stem cells have the abil-

ity of immune regulation and have a promising clinical application in the treatment of allergic rhinitis.In this re-

view,the action mechanism of mesenchymal stem cells,the immunomodulatory effect of mesenchymal stem cells

on the key cells of allergic rhinitis,and the challenges of clinical application are reviewed, to provide new direc-

tions for the treatment of allergic rhinitis.

Key words allergic rhinitis;mesenchymal stem cell;immune regulation

*基金 项 目: 国家 自然 科 学 基 金 资 助 (No:81870707、
82171119、82171120、82201263)

1山西医科大学第二临床医学院(太原,030001);

2山西医科大学第二医院耳鼻咽喉头颈外科山西省气道炎
性疾病神经免疫(重点培育)实验 室

通信作者:赵长青,E-mail:fahyj@ 126.com

版权所有(c)国家科技图书文献中心         D24112300298ZX00



版权所有(c)国家科技图书文献中心         D24112300298ZX00



版权所有(c)国家科技图书文献中心         D24112300298ZX00



版权所有(c)国家科技图书文献中心         D24112300298ZX00



[1] 中华耳鼻咽喉头颈外科杂志编辑委员会鼻科组,中华

医学会耳鼻咽喉头颈外科学分会鼻科学组.中国变应

性鼻炎诊断和治疗指南(2022年,修订版)[J].中华耳

鼻咽喉头颈外科杂志,2022,57(2):106-129.

[2] Zhao K,Lin R,Fan Z,et al.Mesenchymal stromal

cells plus basiliximab,calcineurin inhibitor as treat-

ment of steroid-resistant acute graft-versus-host dis-

ease:a multicenter,randomized,phase 3,open-label

trial[J].J Hematol Oncol,2022,15(1):22.

[3] Lu J,Shen SM,Ling Q,et al.One repeated transplan-

tation of allogeneic umbilical cord mesenchymal stro-

mal cells in type 1 diabetes:an open parallel controlled

clinical study[J].Stem Cell Res Ther,2021,12(1):

340.

[4] Petrou P,Kassis I,Levin N,et al.Beneficial effects of

autologous mesenchymal stem cell transplantation in

active progressive multiple sclerosis[J].Brain,2020,

143(12):3574-3588.

[5] Vieujean S,Loly JP,Boutaffala L,et al.Mesenchymal

stem cell injection in crohn's disease strictures:a phase

Ⅰ-Ⅱ clinical study[J].J Crohns Colitis,2022,16(3):

506-510.

[6] Cho KS,Park HK,Park HY,et al.1FATS collection:

Immunomodulatory effects of adipose tissue-derived

stem cells in an allergic rhinitis mouse model[J].

Stem  cells,2009,27(1):259-265.

[7] 李冠雪,刘艳慧,申聪香,等.脂肪来源间充质干细胞

调控变应性鼻炎小鼠 T 细 胞免疫状态的研究[J].中

华耳鼻咽喉头颈外科杂志,2016,51(1):50-56.

[8] Ebrahim N,Mandour Y,Farid A,et al.Adipose tis-

sue-derived mesenchymal stem cell modulates the im-

mune response of allergic rhinitis in a rat model[J].In

J M ol Sci,2019,20(4):873.

[9] Zou B,Zhuang RX,Sun XY,et al.Analysis of the ex-

pression changes of IL-17+ gammadelta T cells and

Treg cells in bone marrow mesenchymal stem cells

targeted therapy for allergic rhinitis[J].Eur Rev Med

Pharm acol Sci,2021,25(7):2858-2865.

[10] Zou W,Zou P,Zhang J,et al.Conditioned medium

from the bone marrow mesenchymal stem cells modu-

lates immune response via signal transduction and ac-

tivator of transcription 6 signaling pathway in an al-

lergic rhinitis mouse model[J].Allergol Immuno-

pathol(M adr),2022,50(4):105-114.

[11] Fu Y,Kong Y,Li J,et al.Mesenchymal stem cells

combined with traditional Chinese medicine(qi-fang-

bi-min-tang)alleviates rodent allergic rhinitis[J].J

Cell Biochem ,2020,121(2):1541-1551.

[12] Kan XL,Pan XH,Zhao J,et al.Effect and mechanism

of human umbilical cord mesenchymal stem cells in

treating allergic rhinitis in mice[J].Sci Rep,2020,10

(1):19295.

[13] Park IS,Kim DK,Kim JH,et al.Increased anti-aller-

gic effects of secretome of low-level light treated ton-

sil-derived mesenchymal stem cells in allergic rhinitis

Mouse Model[J].Am J Rhinol Allergy,2022,36(2):

261-268.

[14] Park I,Kim JH,Bae J,et al.The supernatant of ton-

sil-derived mesenchymal stem cell has antiallergic

effects in allergic rhinitis mouse model[J].Mediators

Inflam m .2020,2020:1-7.

[15] Yang C,Li J,Lin H,et al.Nasal mucosa derived-mes-

enchymal stem  cells from mice reduce inflammation

via modulating immune responses[J].PLoS One,

2015,10(3):e118849.

[16] Dai Y,Ni S,Ma K,et al.Stem cells from human exfo-

liated deciduous teeth correct the im m une im balance

of allergic rhinitis via Treg cells in vivo and in vitro

[J].Stem Cell Res.Ther,2019,10(1):39.

[17] Ma SY.Zhao N,Cui L,et al.Therapeutic effects of

human pluripotent stem cell-derived mesenchymal

stem cells on a murine model of acute type-2-domina-

ted airway inflammation[J].Stem Cell Rev Rep,

2022,18(8):2939-2951.

[18] Zhong H,Fan XL,Fang SB,et al.Human pluripotent

stem cell-derived mesenchymal stem cells prevent

chronic allergic airway inflammation via TGF-beta1-

Smad2/Smad3 signaling pathway in mice[J].Mol Im-

m unol,2019,109:51-57.

[19] Zhao N,Liu Y,Liang H,et al.Bone marrow-derived

mesenchymal stem cells reduce immune reaction in a

mouse model of allergic rhinitis[J].Am J Transl Res,

2016,8(12):5628-5636.

[20] Işik S,Karaman M,Adan A,et al.Intraperitoneal
版权所有(c)国家科技图书文献中心         D24112300298ZX00



mesenchymal stem cell administration ameliorates al-

lergic rhinitis in the murine model[J].Eur.Arch.Oto-

Rhino-L,2017,274(1):197-207.

[21] Samivel R,Kim EH,Chung YJ,et al.Immunomodula-

tory effect of tonsil-derived mesenchymal stem cells in

a mouse model of allergic rhinitis[J].Am J Rhinol

Allergy,2015,29(4):262-267.

[22] Darlan DM,Munir D,Putra A,et al.MSCs-released

TGFbetal generate CD4(+ )CD25(+ )Foxp3(+ )in

T-reg cells of human SLE PBMC[J].J Formos Med

Assoc,2021,120(1 Pt 3):602-608.

[23] Guo Y,Peng Y,Zeng H,et al.Progress in mesenchy-

mal stem cell therapy for ischemic stroke[J].Stem

Cells Int,2021,2021:9923566.

[24] Lee HJ,Jung H,Kim DK.IDO and CD40 may be key

molecules for immunomodulatory capacity of the

primed tonsil-derived mesenchymal stem cells[J].Int

J M ol Sci,2021,22(11):5772.

[25] Marofi F,Alexandrovna KI,Margiana R,et al.MSCs

and their exosomes:a rapidly evolving approach in the

context of cutaneous wounds therapy[J].Stem Cell

Res Ther,2021,12(1):597.

[26] Yu X,Yu L,Guo B,et al.A narrative review of re-

search advances in mesenchymal stem cell therapy for

asthma[J].Ann Transl Med,2020,8(21):1461.

[27] 赵长青,索利敏,何韶衡,等.树突状细胞参与呼吸道

过敏性疾病的研究进展[J].临床耳鼻咽喉头颈外科

杂志,2011,25(12):575-576.

[28] Lu Z,Meng S,Chang W,et al.Mesenchymal stem

cells activate Notch signaling to induce regulatory

dendritic cells in LPS-induced acute lung injury[J].J

Transl M ed,2020,18(1):241.

[29] Peng YQ,Wu ZC,Xu ZB,et al.Mesenchymal stromal

cells-derived sm all extracellular vesicles m odulate DC

function to suppress Th2 responses via IL-10 in pa-

tients with allergic rhinitis[J].Eur J Immunol,2022,

52(7):1129-1140.

[30] Scadding GK,Scadding GW.Innate and adaptive im-

munity:ILC2 and Th2 cells in upper and lower airway

allergic diseases[J].J Allergy Clin Immunol Pract,

2021,9(5): 1851-1857.

[31] Fu QL,Chow YY,Sun SJ,et al.Mesenchymal stem

cells derived from human induced pluripotent stem

cells m odulate T-cell phenotypes in allergic rhinitis

[J].Allergy,2012,67(10):1215-1222.

[32] Fang SB,Zhang HY,Wang C,et al.Small extracellu-

lar vesicles derived from human mesenchymal stromal

cells prevent group 2 innate lymphoid cell-dominant

allergic airway inflammation through delivery of miR-

146a-5p[J]. J Extracell Vesicles, 2020, 9 (1):

1723260.

[33] Zhao A,Yang Z,Sun R,et al.SerpinB2 is critical to

Th2 immunity against enteric nematode infection[J].

J Immunol,2013,190(11):5779-5787.

[34] Zhou J,Lu Y,Wu W,et al.HMSC-derived exosome

inhibited Th2 cell differentiation via regulating miR-

146a-5p/SERPINB2 pathway[J].J Immunol Res,

2021,2021:1-11.

[35] Cahill EF,Tobin LM,Carty F,et al.Jagged-1 is re-

quired for the expansion of CD4+ CD25+ FoxP3+

regulatory T cells and tolerogenic dendritic cells by

murine mesenchymal stromal cells[J].Stem Cell Res

Ther,2015,6(1):19.

[36] Zeng M,Chen Q,Ge S,et al.Overexpression of

FoxMl promotes differentiation of bone marrow mes-

enchymal stem cells into alveolar type Ⅱ cells through

activating Wnt/beta-catenin signalling[J].Biochem

Biophys Res Commun,2020,528(2):311-317.

[37] Kavuzlu A,Tatar EÇ,Karagöz T,et al.The effects of

the stem cell on ciliary regeneration of injured rabbit

sinonasal epithelium [J].Eur Arch Oto-Rhino-L,

2017,274(8):3057-3064.

[38] 严秀蕊,陶金,梁雪云.人胎盘间充质干细胞来源外泌

体保护氧化应激损伤肺上皮细胞的机制[J].中国组

织工程研究,2021,25(19):2994-2999.

[39] Duan HG,Ji F,Zheng CQ,et al.Human umbilical

cord mesenchymal stem cells alleviate nasal mucosa

radiation damage in a guinea pig model[J].J Cell Bio-

chem,2015,116(2):331-338.

[40] Cho BS,Kim JO,Ha DH,et al.Exosomes derived

from human adipose tissue-derived mesenchymal stem

cells alleviate atopic dermatitis[J].Stem Cell Res T-

her,2018,9(1):187.

[41] Lin TY,Chang TM,Huang HC.Extracellular vesicles

derived from human umbilical cord mesenchymal

stem cells attenuate mast cell activation[J].Antioxi-

dants(Basel),2022,11(11):2279.

[42] Corcione A,Benvenuto F,Ferretti E,et al.Human

mesenchymal stem cells modulate B-cell functions

[J].Blood,2006,107(1):367-372.

[43] Khare D,Or R,Resnick I,et al.Mesenchymal stromal

cell-derived exosomes affect mRNA expression and

function of B-lymphocytes[J].Front Immunol,2018,

9:3053.

[44] Fan X,Xu ZB,Li CL.et al.Mesenchymal stem cells

regulate type 2 innate lymphoid cells via regulatory T

cells through ICOS-ICOSL interaction[J]. Stem

Cells,2021,39(7):975-987.

[45] Lou H,Huang Y,Chen H,et al.M2 macrophages cor-

related with symptom severity and promote type 2 in-

flammation in allergic rhinitis[J].Allergy.2019,74

(11):2255-2257.

[46] Fang SB,Zhang H Y,Meng XC,et al.Small extracel-

lular vesicles derived from human MSCs prevent al-

lergic airway inflammation via immunomodulation on

pulmonary macrophages[J].Cell Death Dis,2020,11

(6):409.

版权所有(c)国家科技图书文献中心         D24112300298ZX00



[47]Panes J,Garcia-Olmo D,Van Assche G,et al.Long-

term efficacy and safety of stem cell therapy(Cx601)

for complex perianal fistulas in patients with crohn's

disease[J].Gastroenterology,2018,154(5):1334-

1342.

[48]C heng L,Wang S,Peng C,et al.Human umbilical

cord mesenchymal stem cells for psoriasis:a phase 1/

2a,single-arm study[J].Signal Transduct Target T-

her,2022,7(1):263.

[49]Campo A,Gonzalez-Ruiz JM,Andreu E,et al.Endo-

bronchial autologous bone marrow-mesenchymal stro-

mal cells in idiopathic pulmonary fibrosis:a phase I

trial[J].ERJ Open Res,2021,7(2):00773-2020.

[50]G alipeau J,Sensebe L.Mesenchymal stromal cells:

clinical challenges and therapeutic opportunities[J].

Cell Stem  Cell,2018,22(6):824-833.

:2023-02-01 :2023-03-15)

12(5):e8272.

[19]Demant M,Saltvig I,Trøstrup H,et al.Don't Judge a

Tumor by Its Biopsy![J].Case Rep Dermatol,2020,

12(3):266-274.

[20]Requena C,Requena L,Kazakov DV,et al.Multiple

facial plaque variant of trichoblastoma[J].J Cutan

Pathol,2019,46(4):285-289.

[21]W eiland T,Sadoghi B,Pondorfer P,et al.Trichoblas-

tic carcinosarcoma of the neck:Case report and molec-

ular analysis of a seldom,relapsing entity and a review

of the literature[J].J Dermatol,2023,50(5):700-

704.

[22]Vega Memije ME,Luna EM,de Almeida OP,et al.

Immunohistochemistry panel for differential diagnosis

of Basal cell carcinoma and trichoblastoma[J].Int J

Trichology,2014,6(2):40-44.

[23]夏 鹏,吴发印,黄志权,等.巨大结节与角 化型面部基

底细胞癌 1例 [J].临床耳鼻咽喉头颈外 科杂志,

2022,36(4):307-309.

[24]Bi Y,Shi X,Chen D,et al.CD133,but Not CD44,May

Serve as a Novel Biomarker for Differential Diagnosis

Between Basal Cell Carcinom a and Trichoblastom as

[J].Clin Cosmet Investig Dermatol,2022,15:1517-

1526.

[25]Zhang ZC,Hu J,Kong YY,et al.[Application of im-

munohistochemical staining of bcl-2,Ber-EP4,CD10,

CK20,and Ki-67 in differential diagnosis between tri-

choblastoma and basal cell carcinoma][J].Zhonghua

Bing Li Xue Za Zhi,2021,50(4):376-381.

[26]Stanoszek LM,Wang GY,Harms PW.Histologic

Mimics of Basal Cell Carcinoma[J].Arch Pathol Lab

M ed,2017,141(11):1490-1502.

[27]Battistella M,Peltre B,Cribier B.PHLDA1,a follicu-

lar stem cell marker,differentiates clear-cell/granular-

cell trichoblastoma and clear-cell/granular cell basal

cell carcinoma:a case-control study,with first descrip-

tion of granular-cell trichoblastoma[J].Am J Derma-

topathol,2014,36(8):643-650.

[28]O wen JL,Liu W,Croitoru A,et al.Aggressive subcu-

taneous trichoblastomas successfully treated with

Mohs micrographic surgery[J].Australas J Derma-

tol,2019,60(3):e249-e251.

[29]Fusumae T,Tanese K,Takeuchi A,et al.High-grade

trichoblastic carcinoma arising through malignant

transformation of trichoblastoma:Im m unohistochem i-

cal analysis and the expression of p53 and phosphoryl-

ated AKT[J].J Dermatol,2019,46(1):57-60.

[30]Leblebici C,Bambul Siğirci B,Kelten Talu C,et al.
CD10,TDAG51,CK20,AR,INSM 1,and Nestin Ex-

pression in the Differential Diagnosis of Trichoblasto-

ma and Basal Cell Carcinoma[J].Int J Surg Pathol,

2019,27(1):19-27.

[31]Pozo L,Diaz-Cano SJ.Trichogerminoma:further evi-

dence to support a specific follicular neoplasm[J].

Histopathology,2005,46(1):108-110.

[32]Leeman A,de Cuba E,Jaspars LH,et al.A Low-

Grade Trichoblastic Carcinom a Treated with M ohs

Micrographic Surgery[J].Case Rep Dermatol,2021,

13(1):129-133.

[33]A l Mushcab N,Husain R,Al Subaiei M,et al.Tricho-

blastoma mimicking basal cell carcinoma and the ap-

proach to its management:Case report[J].Int J Surg

Case Rep,2021,86:106318.

[34]Tellechea O,Cardoso JC,Reis JP,et al.Benign follicu-

lar tumors[J].An Bras Dermatol,2015,90(6):780-

796.

(收稿 日期 :2023-08-11)

版权所有(c)国家科技图书文献中心         D24112300298ZX00


