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Research progress of adipose-derived mesenchymal
stem cells in the treatment of allergic rhinitis
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Abstract : Allergic rhinitis (AR) is a common benign allergic disease induced by allergens. In addition to the nasal
and ocular symptoms associated with allergies, it can also lead to problems such as decreased sleep quality and daytime
quality of life, affecting the patients’ work and life. At present, the treatment methods of AR are mainly far away from
allergens and drug control, which are limited, and disadvantages in terms of efficacy. The application of stem cell therapy
is being greatly developed in the treatment of various diseases. Adipose-derived mesenchymal stem cells ( MSCs) have
considerable potential in the treatment of AR due to their unique immunomodulatory and anti-inflammatory effects, as well

as the advantages of convenient access. This paper reviews the progress of experimental research on adipose-derived MSCs

in the treatment of AR.
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AE— R LRI E M AR S, I HL B — e PR
AT A MBS, B AR TR, 1K e A
T MSCs A SRR SE B , U HJE MSCs A 5 i
PEW T RE ST, TERB A, IL-2 (1L4 (115,
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RPN, SM IR IR T N4, B2l 40 ~ 160 nm
(F-# #5100 nm) ™7 MSCs fif 4 B9 50 W 1k F
2010 AFEFEC JUL Bt i P9 13 450 5 /D BUASE 28 vp i Yk ik
FETOFgET SRS O B I R M2 R
GBI | g RE A G0 2R ST B T R A R VLAY R
FAT o Zhao % Y BFSE SRR TR IR MSC-EVs
MR MSCs NHeR% R E R A0, 5 H 55,

- 115 -



r ] - 5 AR TR AR A 3

F29 %

VB M2 R g A AR Ak, AT % i 9 0 S 1) &
o Dong 2550 1ty s BSIE W, XoF 2 [ I 41 4 1) 1
s/ N B R MSC-E Vs, AT L 5% 0 /Y 8 B 1
PR R LI o SRERAHAET %) MSC-EVs JA 7 IR
RGBT, 4t 55 Ak R S fE
H#EE MSC-EVs I GAIFIEGE , & 957 0 8 | GRe I8 1y
Uifg. N EVs JAY7 AR [SC 5 AF 58 SLAER /D, (A
AR R B — 20 38, EVs (11l & L2 MSCs
WG A EE I A B Ok 2 A R B TE T R
MSCs 58 Ha 5 S B0 — R 5 n) @, 17 B EVs 19 3
BHBAABRNEE G Ry F A B ek BT
SRR BT BRI 9T ) MSCss A A A 1
TRIE 275 3 A & it 2 R 77 5 88 S g 9 A5 455 4 e
o KA R AR JRYT BT R, W75 B8 2 (1 58
B X

FEAS RT3 5 AL BRI AT o, 5] AR iR
FREAR , RV I W38 5 75 (9 F5 76 o Gani 2515
FW], BRI GO IE W 1 LR SR R R L (HA)
AWAE COVID-19 {347 B ], X} AR F8 3% inas 48
HE, DAREARAL 4G L i ARG . i %t J L AR B 35
AT LA TR 1 (A o, W R S e B ™
Pl AR SR I e R, EE VA @ AR, fEBLLE #E
Aok HOEA YN . A A T 2 T 4B 5L, BED
AR BRFIRHEHE Z IR TR EE U, M RIAR
VR MSCs ST, Z&9RYT AR B 7wl o

B3 3Lk -

[1] Asher MI, Montefort S, Bjorksten B, et al. Worldwide time trends
in the prevalence of symptoms of asthma, allergic rhinoconjunctivi-
tis, and eczema in childhood: ISAAC Phases One and Three re-
peat multicountry cross-sectional surveys[ J]. Lancet, 2006 ,368
(9537) :733 - 743.

[2] Bjorksten B, Clayton T, Ellwood P, et al. Worldwide time trends
for symptoms of rhinitis and conjunctivitis; Phase III of the inter-
national study of asthma and allergies in childhood [ J]. Pediatr
Allergy Immunol, 2008,19(2) :110 - 124.

[3] Passalacqua G, Cecchi L, Canonica GW, et al. ARIA (allergic
rhinitis and its impact on asthma) 2019. Treatments for allergic
rhinitis - Ttaly[ J]. Recenti Prog Med, 2021,112(7) ;516 —528.

[4] Klimek L, Pfaar O, Bousquet J, et al. Allergen immunotherapy in
allergic rhinitis; current use and future trends[ J]. Expert Rev
Clin Immunol, 2017 ,13(9) :897 —906.

[5] Zfm, EimZk, LW, % LR RFsl ka2 )
R FIEYLLT]. o [ 55 0 0k 75 AP At 2 ks, 2019,25
(6):573 -5717.

[6] ®ATE, Hlbese, £, 5. JLEAMER R XN RE K IE

s [J]. b S U SRR RS, 2022,28(5) :88
-91.

[7] Naji A, Eitoku M, Favier B, et al. Biological functions of mesen-
chymal stem cells and clinical implications[ J]. Cell Mol Life Sci,
2019,76(17) :3323 —3348.

[8] Majka M, Sulkowski M, Badyra B, et al. Concise review: Mesen-
chymal stem cells in cardiovascular regeneration: Emerging re-
search directions and clinical applications[ J]. Stem Cells Transl
Med, 2017,6(10) .1859 - 1867.

[9] Hoyte FCL, Nelson HS. Recent advances in allergic rhinitis[ J].
F1000Res, 2018,7:F1000 Faculty Rev —1333.

[10] thAeH Bk SO S diE Z R S B, iR E S5
GRS SAMRL 2 o 2 R A2 v AR I B R 2 W R
RV (2022 4R, BATRO [T]. s Ae - S Sk Sis B g
&, 2022,57(2) :106 - 129.

(1] 2, A, S2IDURR. IR0 T 20 A 78 1o e 55 58 928 B 28
P VER[J/OL]. thE G 2244751 - 15. hitp://kns. cnki.
net/kems/detail /22. 1126. R.20211222. 1736. 006. html.

[12] Boonpiyathad T, Sozener ZC, Satitsuksanoa P, et al. Immunologic
mechanisms in asthma[ J]. Semin Immunol, 2019,46.101333.

[13] Yao Y, Chen CL, Yu D, et al. Roles of follicular helper and reg-
ulatory T cells in allergic diseases and allergen immunotherapy
[J]. Allergy, 2021,76(2) :456 —470.

[14] Schuler IC, Montejo JM. Allergic rhinitis in children and adoles-
cents[ J]. Immunol Allergy Clin North Am, 2021,41(4) .613 -
625.

[15] Wu LC, Zarrin AA. The production and regulation of IgE by the
immune system[ J]. Nat Rev Immunol, 2014 ,14(4) .247 -259.

[16] Akdis CA. Does the epithelial barrier hypothesis explain the in-
crease in allergy, autoimmunity and other chronic conditions?
[J]. Nat Rev Immunol, 2021,21(11) :739 —751.

[17] Small P, Keith PK, Kim H. Allergic rhinitis[ J]. Allergy Asthma
Clin Immunol, 2018 ,14 (Suppl 2) :51.

[18] Papadopoulos NG, Christodoulou I, Rohde G, et al. Viruses and
bacteria in acute asthma exacerbations--a GA(2) LEN-DARE sys-
tematic review[ J]. Allergy, 2011,66(4) :458 —468.

[19] Liu S, Zhi Y, Ying S. COVID-19 and asthma: Reflection during
the pandemic[ J]. Clin Rev Allergy Immunol, 2020,59(1) .78 -
88.

[20] Jartti T, Gern JE. Role of viral infections in the development and
exacerbation of asthma in children[ J]. J Allergy Clin Immunol,
2017,140(4) :895 —906.

[21] Zhu Z, Hasegawa K, Ma B, et al. Association of asthma and its
genetic predisposition with the risk of severe COVID-19[J]. J Al-
lergy Clin Immunol, 2020,146(2) :327 —329.

[22] Calmes D, Graff S, Maes N, et al. Asthma and COPD are not risk
factors for ICU stay and death in case of SARS-CoV2 infection
[J]. J Allergy Clin Immunol Pract, 2021,9(1) :160 —169.

[23] RenJ, Pang W, Luo Y, et al. Impact of allergic rhinitis and asth-
ma on COVID-19 infection, hospitalization, and mortality[ J]. J
Allergy Clin Immunol Pract, 2022,10(1) :124 - 133.

[24] Alenzi FQ, Lotfy M, Tamimi WG, et al. Review; Stem cells and

- 116 -



ML , 565 « N W A TR T] FE 5T T 2 ML 16 5 788 ML P 0 2R PO I i e Fol

[25]

[26]

[29]

[30]

[31]

[36]

[37]

[38]

[39]

[40]

[41]

gene therapy[ J]. Lab Hematol, 2010,16(3) ;53 -73.

Lee DA, Knight MM, Campbell JJ, et al. Stem cell mechanobiol-
ogy[J]. T Cell Biochem, 2011,112(1) ;1 -9.

Friedenstein AJ, Ivanov-Smolenski AA, Chajlakjan RK, et al.
Origin of bone marrow stromal mechanocytes in radiochimeras and
heterotopic transplants[ J]. Exp Hematol, 1978,6 (5):440 -
444.

Ding DC, Shyu WC, Lin SZ. Mesenchymal stem cells[ J]. Cell
Transplant, 2011,20(1) .5 - 14.

Berebichez-Fridman R, Montero-Olvera PR. Sources and clinical
applications of mesenchymal stem cells: State-of-the-art review
[J]. Sultan Qaboos Univ Med J, 2018,18(3) ;264 — 277.
Uccelli A, Moretta L, Pistoia V. Mesenchymal stem cells in health
and disease[ J]. Nat Rev Immunol, 2008,8(9) :726 —736.

Zuk PA, Zhu M, Mizuno H, et al. Multilineage cells from human
adipose tissue; implications for cell-based therapies[ J]. Tissue
Eng, 2001,7(2) :211 -228.

Schaffler A, Buchler C. Concise review: adipose tissue-derived
stromal cells--basic and clinical implications for novel cell-based
therapies[ J]. Stem Cells, 2007,25(4) .818 —827.

Samsonraj RM, Raghunath M, Nurcombe V, et al. Concise re-
view: Multifaceted characterization of human mesenchymal stem
cells for use in regenerative medicine[ J]. Stem Cells Transl Med,
2017,6(12) ;2173 -2185.

Cai J, Weiss ML, Rao MS. In search of "stemness" [ J]. Exp He-
matol, 2004,32(7) :585 -598.

Mens M, Ghanbari M. Cell cycle regulation of stem cells by mi-
croRNAs[J]. Stem Cell Rev Rep, 2018,14(3) :309 —322.
Reger RL, Tucker AH, Wolfe MR. Differentiation and character-
ization of human MSCs|[ J]. Methods Mol Biol, 2008 ,449.93 —
107.

Pittenger MF', Mackay AM, Beck SC, et al. Multilineage potential
of adult human mesenchymal stem cells[ J]. Science, 1999 ,284
(5411) .143 - 147.

Portalska KJ, Groen N, Krenning G, et al. The effect of donor
variation and senescence on endothelial differentiation of human
mesenchymal stromal cells[ J]. Tissue Eng Part A, 2013,19(21
-22).2318 -2329.

Beier JP, Bitto FF, Lange C, et al. Myogenic differentiation of
mesenchymal stem cells co-cultured with primary myoblasts [ J .
Cell Biol Int, 2011,35(4) :397 —406.

Ullah I, Subbarao RB, Rho GJ. Human mesenchymal stem cells -
current trends and future prospective[ J]. Biosci Rep, 2015,35
(2):e00191.

Fu X, Liu G, Halim A, et al. Mesenchymal stem cell migration
and tissue repair[ J]. Cells, 2019,8(8) .784.

Cucarian JD, Berrio JP, Rodrigues C, et al. Physical exercise and
human adipose-derived mesenchymal stem cells ameliorate motor
disturbances in a male rat model of Parkinson’s disease[ J]. J
Neurosci Res, 2019,97(9) :1095 - 1109.

Yin G, Hu G, Wan R, et al. Role of bone marrow mesenchymal

stem cells in L-arg-induced acute pancreatitis; effects and possible

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

- 117 -

mechanisms[ J]. Int J Clin Exp Pathol, 2015,8 (5) ;4457 -
4468.

Amable PR, Teixeira MV, Carias RB, et al. Protein synthesis and
secretion in human mesenchymal cells derived from bone marrow,
adipose tissue and Wharton’ s jelly [ J]. Stem Cell Res Ther,
2014,5(2) .53.

Lai RC, Arslan I, Lee MM, et al. Exosome secreted by MSC re-
duces myocardial ischemia/reperfusion injury[ J]. Stem Cell Res,
2010,4(3) :214 -222.

Glennie S, Soeiro I, Dyson PJ, et al. Bone marrow mesenchymal
stem cells induce division arrest anergy of activated T cells[ J].
Blood, 2005,105(7) :2821 —-2827.

Corcione A, Benvenuto F, Ferretti E, et al. Human mesenchymal
stem cells modulate B-cell functions[ J]. Blood, 2006,107 (1) :
367 -372.

Gonzalez MA, Gonzalez-Rey E, Rico L, et al. Treatment of exper-
imental arthritis by inducing immune tolerance with human adi-
pose-derived mesenchymal stem cells [ J ]. Arthritis Rheum,
2009,60(4) ;1006 —1019.

Mattar P, Bieback K. Comparing the immunomodulatory properties
of bone marrow, adipose tissue, and birth-associated tissue mesen-

Front Immunol, 2015 ,6:560.
Consentius C, Akyuz L, Schmidt-Lucke JA, et al. Mesenchymal

chymal stromal cells[ J].

stromal cells prevent allostimulation in vivo and control checkpoints
of Thl priming: Migration of human DC to lymph nodes and NK
cell activation[ J]. Stem Cells, 2015,33(10) :3087 —3099.
Uccelli A, Moretta L, Pistoia V. Mesenchymal stem cells in health
and disease[ J]. Nat Rev Immunol, 2008 ,8(9) :726 —736.

Li N, Hua J. Interactions between mesenchymal stem cells and the
immune system[ J]. Cell Mol Life Sci, 2017,74 (13):2345 -
2360.

Ivanova-Todorova E, Bochev I, Mourdjeva M, et al. Adipose tis-
sue-derived mesenchymal stem cells are more potent suppressors of
dendritic cells differentiation compared to bone marrow-derived
mesenchymal stem cells[ J]. Immunol Lett, 2009,126(1 -2) ;37
-42.

Montespan F, Deschaseaux F', Sensebe L, et al. Osteodifferentiat-
ed mesenchymal stem cells from bone marrow and adipose tissue
express HLA-G and display immunomodulatory properties in HLA-
mismatched settings; implications in bone repair therapy[J]. J
Immunol Res, 2014 ,2014 :230346.

Aggarwal S, Pittenger MF. Human mesenchymal stem cells modu-
late allogeneic immune cell responses[ J]. Blood, 2005,105(4) .
1815 - 1822.

Devine SM, Cobbs C, Jennings M, et al. Mesenchymal stem cells
distribute to a wide range of tissues following systemic infusion into
nonhuman primates[ J]. Blood, 2003,101(8) :2999 -3001.
Aggarwal S, Pittenger MF. Human mesenchymal stem cells modu-
late allogeneic immune cell responses[ J]. Blood, 2005,105(4) .
1815 - 1822.

Spees JL, Lee RH, Gregory CA. Mechanisms of mesenchymal
stem/stromal cell function[ J]. Stem Cell Res Ther, 2016,7(1) :



] - A R AR

F29 %

[58]

[59]

[60]

[62]

[65]

[66]

[67]

[68]

[69]

[71]

[72]

125.

Windmolders S, De Boeck A, Koninckx R, et al. Mesenchymal
stem cell secreted platelet derived growth factor exerts a pro-migra-
tory effect on resident Cardiac Atrial appendage Stem Cells[ J]. J
Mol Cell Cardiol, 2014,66:177 —188.

Najar M, Raicevic G, Boufker HI, et al. Mesenchymal stromal
cells use PGE2 to modulate activation and proliferation of lympho-
cyte subsets; Combined comparison of adipose tissue, Wharton’ s
Jelly and bone marrow sources [ J]. Cell Immunol, 2010, 264
(2):171 - 179.

Quaedackers ME, Baan CC, Weimar W, et al. Cell contact inter-
action between adipose-derived stromal cells and allo-activated T
lymphocytes[ J]. Eur J Immunol, 2009,39(12) ;3436 —3446.
Luz-Crawford P, Kurte M, Bravo-Alegria J, et al. Mesenchymal
stem cells generate a CD4 * CD25 * Foxp3 * regulatory T cell popu-
lation during the differentiation process of Thl and Th17 cells[ J].
Stem Cell Res Ther, 2013,4(3) :65.

Selmani Z, Naji A, Zidi I, et al. Human leukocyte antigen-G5 se-
cretion by human mesenchymal stem cells is required to suppress T
lymphocyte and natural killer function and to induce CD4 * CD25
high FOXP3 * regulatory T cells[ J]. Stem Cells, 2008,26 (1) :
212 -222.

Tabera S, Perez-Simon JA, Diez-Campelo M, et al. The effect of
mesenchymal stem cells on the viability, proliferation and differen-
tiation of B-lymphocytes[ J]. Haematologica, 2008,93(9) :1301
-1309.

Luz-Crawford P, Djouad F, Toupet K, et al. Mesenchymal stem
cell-derived interleukin 1 receptor antagonist promotes macrophage
polarization and inhibits B cell differentiation [ J]. Stem Cells,
2016,34(2) :483 —492.

Liu J, Liu Q, Chen X. The immunomodulatory effects of mesen-
chymal stem cells on regulatory B cells [ J]. Front Immunol,
2020,11.1843.

PR, FIRE, KN EFERTT AR B B a7 AR
WL RALHIRF LT ], G R 25 B2 53697 %, 2021,
26(6) :700 —706.

Cho KS, Park HK, Park HY, et al. IFATS collection; Immuno-
modulatory effects of adipose tissue-derived stem cells in an aller-
gic rhinitis mouse model[ J]. Stem Cells, 2009,27 (1) :259 -
265.

S N e 5 - U B e i TR R e VA T
T AR e R[], RS TR, 2016,20(10) ;
1373 - 1381.

AL, XM, WA, S R R U ) T A0 e VA A A
MEPES SN T AR Se R S AR [T, oA T 5 i o >k
FAMBHZRE, 2016,51(1) :50 - 56.

Ebrahim N, Mandour Y, Farid AS, et al. Adipose tissue-derived
mesenchymal stem cell modulates the immune response of allergic
rhinitis in a rat model[ J]. Int J Mol Sci, 2019,20(4) :873.
AR FE, INEZE, sRALAR. BRI UK ) 8 50T 20 H X 1 fo e
BERGIREITAE ALY ], MElEdeik, 2019,42(3) 1221 -224.
Trombitas VE, Nagy AA, Berce C, et al. The role of mesenchy-

[73]

[74]

[75]

[76]

[77]

(78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

mal stem cells in the treatment of a chronic rhinosinusitis-an in vi-
vo mouse model[ J]. Microorganisms, 2021,9(6) :1182.
Sun L, Sha J, Meng C, et al. Mesenchymal stem cell-based thera-
py for allergic rhinitis[ J]. Stem Cells Int, 2020,2020.2367524.
Neri S, Bourin P, Peyrafitte JA, et al. Human adipose stromal
cells (ASC) for the regeneration of injured cartilage display genet-
ic stability after in vitro culture expansion[ J]. PLoS One, 2013,8
(10) :€77895.
Breakefield XO, Frederickson RM, Simpson RJ. Gesicles: Mi-
crovesicle “ cookies” for transient information transfer between
cells[J]. Mol Ther, 2011,19(9) :1574 - 1576.
Kalluri R, LeBleu VS. The biology, function, and biomedical ap-
plications of exosomes [ J ]. Science, 2020, 367 ( 6478 ):
eaau6977.
Lai RC, Arslan F, Lee MM, et al. Exosome secreted by MSC re-
duces myocardial ischemia/reperfusion injury[ J]. Stem Cell Res,
2010,4(3) .214 -222.
Yu B, Zhang X, Li X. Exosomes derived from mesenchymal stem
cells[J]. Int J Mol Sci, 2014,15(3) :4142 -4157.
Zhao H, Shang Q, Pan Z, et al. Exosomes from adipose-derived
stem cells attenuate adipose inflammation and obesity through po-
larizing M2 macrophages and beiging in white adipose tissue[ J].
Diabetes, 2018 ,67(2) :235 -247.
Dong B, Wang C, Zhang J, et al. Exosomes from human umbili-
cal cord mesenchymal stem cells attenuate the inflammation of se-
vere steroid-resistant asthma by reshaping macrophage polarization
[J]. Stem Cell Res Ther, 2021,12(1) :204.
SREGEL, WHHE, FEHOW, A SRR AR A SN AT E T
W ZR G T BN SR AR R (T ). BT S BR2E R i,
2021,38(11) :1084 —1089.
Mokarizadeh A, Delirezh N, Morshedi A, et al. Microvesicles de-
rived from mesenchymal stem cells: potent organelles for induction
of tolerogenic signaling[ J]. Immunol Lett, 2012,147 (1 -2) :47
-54.
Gani F, Cottini M, Landi M, et al. Allergic rhinitis and COVID-
19 friends or foes? [J]. Eur Ann Allergy Clin Immunol, 2022,
54(2):53 -59.
Zhang Y, Lan F, Zhang L. Advances and highlights in allergic
rhinitis[ J]. Allergy, 2021,76(11) ;3383 —3389.
ZRAERR, SO, SN, AF. LR NS B BT R
BERE M A L SR YL LT ] o 0 o e P O B A
2022,28(1):1 -6.

(ke H #91.2022 - 10 - 24 2% 15 & :2023 - 02 -23)

Z325| S A E, R, 5k /N s AR A ) 58 5140
TRTT AR S AR I 5 1 R [0 vl ) - S A R S SR R A A
2023,29 (6): 112 - 118. DOI. 10. 11798/j. issn. 1007 - 1520.
202322445

Cite this article as:YANG Peixuan, ZHOU Weibang, ZHANG Xiaob-

ing. Research progress of adipose-derived mesenchymal stem cells in

the treatment of allergic rhinitis[ J]. Chin J Otorhinolaryngol Skull
Base Surg, 2023,29(6) :112 - 118. DOI:10. 11798/j. issn. 1007 —
1520. 202322445

- 118 -



