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Abstract: In the past few decades, the incidence rate of children’s allergic diseases in the world has been gradually
increasing worldwide,and its impact on children has exceeded the condition of allergy itself. There is evidence suggesting a
correlation between allergic diseases and the different of tic disorder (TD) in children,and allergies may be an important risk
factor of TD. The underlying mechanism may be related to intestinal microbiota disorders, changes in immunological

characteristics,and DNA methylation. Further exploration of the relationship between allergic diseases and TD will be of

great significance for the prevention and treatment of TD.
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Fig. 1 Possible mechanism by which intestinal microecological

disturbance affects TD in patients with allergic diseases

2.2 RBEFHIERE

2.2.1 ibEMEEEN SR S BERERNEAES
T LA e A G . ML IR B2 Tt
TR B A% 220K 40 M (dendritic cell, DC) ¥ H: 4b B 3§
i CD4A+ T Mg, F= 4 IL-4.IL-5 Fil IL-13, 3%
T B2 M A S RN B A 2 0 e e, 7 A e B R R
P 1gE (specific IgE,sIgE) , sIgE il i 1& 3 £ 4t 3 ik

4 B AN TBA, 5 A8 T AN A B R A0 i 3% T Y
IgE 26 M J1 %4k (FeeR 1) 454, AL AL T 8Uhi
R HEILHKZE TR — S8R, sIge 5
FeeR [ 2216, I K 4 i 5 g w14 r 240 it Ao A5z, 20
i S8 A I R R

T W BIF 5T 38 % B0 1 i At 2 5 53 oy & 2k
K. IR A0 M TE B ER T R R S R) e A 125,
T1.-33 0 g Jif 35 57 0k B 410 g (thymic stromal lym-
phopoietin, TSLP) %, 3 $6 21 fifd X -3 13 4 58 4R 40
Jfl (dendritic cell, DC) Al 2 %Y [& 47 #k B 40 Jg 4 iF
Th2 434k, PE Ak 3 G B s BB o A1 8] It v o 0 2% 1)
Tregs FEALE™ . B IEH /N Tregs % i 2 3d fl/0 B
Ji AT 2 A o S R R [ R 9 2 W R M A 4
JHL 952 ) - R AV S A=A I 9B R R W TL-5 R TL-13 K
S Tregs 436N & F1 ) BE Bl B f2 Th2 J2 i 3
SR O A B G B R EE R IAE Tregs 43 Ml
) TGF-B Fl TL-10 AJ i & 400 1l /<018 4% i F1 5 Bz I
ML MBEWT TGF-B 3 1L-10 23 Jin 5 < 18 48 4 A
REPES B9 s ad B P TNF-o  1L-6 4541
M FACE TR . R TNF-o #ih N5 1L-17
D3[R4 2 e Mt 20 i 2R 4 B TNF-o i 7] 4 i Th2
20 6 PR 1 7 A 98 e ST T e LI A L A BTG
o LB T R R g ) R o A e R
H BT S A
2.2.2 HIESWMEES R REKMEML R
SR kA R R R AR . 4R A 40 i
T M AN R R AR AR LA LB AN A a0 BE
NSO 5 PR A0 M TS BT R . AE R I
R v AR R 40 A DR R S ] — i B e O e Az
LRI IR 4 . B v A Bl 28 3R G % AR E IR
JIT R T ) B B A5 5 2 — P o7 M B R R AT
SR o AFE 4 G 95 T o B oy 18 1 AN 32 98 Y B A
JiL PR B AT SR 5 A K rl e B & 1) 48 RE S NE FT RE £
i TD kA . A5 8oR, TD B i sh itk i &
A O R T B SR S A G TD
£ LT P AE R TR I M KO8 s . SRR
JiE R YL IR 5 TD ™5 R B A O . Bk, 2
o SO L T I A R T UR R 5] R R e
PE ARG LA B AR J 40 Hi TR 1) R 2 ik T RE R S &
TD fEZEHLH .
2.2.3 R SRR LR o]
PRS2 e TD JLEE T ik I 20 0 37 3 1) 2 i F 4
Ji A T RE M B AS . EE R CD3+T 40 .CD4+T
A LA K CDA+/CD8+ 3k /K - F I, Leck-
man L H TD B LA A L H TNF-o, 1L-12 %



+ 1336 - TR JLE G A G 2024 4F 12 A5 32 B4 12 ]

Chin J Child Health Care,Dec. 2024, Vol. 32,No. 12

I 4 240 Jfa PR 7K 7 T e o LR RE DR 8 Ak J91 ] L sk g
40 i P 1 K ST 2E— 2B B L $20R TD W) kR 5 5
KA G e F1 T 40 B fo 58 % 5 AH OG . 3 A BF5E R
TD JL# 1L-17A 1L-6 . 1L-12 Fl TNF-o 2548 % 41
S A =IO Ol BB AN S I K
FJZh 5-HT Fl 2 B (9 1% M, 32 90 B 4050 i 42
fi i 2R R0 B e N BT S TL-6 AT S 3L
Je AR Z Ak ] i TD R 7E X — B i Bh
TE AR O R AR SR R, BRILZ A, Tregs
KFAERE B TD B35 N R, JF B 26 5 IR i & )
b — 2B A0 X — BB T R 5 0 O B S R
N i 5% Tregs 4~ B L& Tregs fi [ 52 5 1 0w
FERUA I o e A Ry 2o B 52 9 2 A i B A O
HZ RN S E 5@ EAE TD B % w4, ot
— 5 Ud B S R B Y K AR P BB R TD ) B
HZ . #5 TD 83X POk M 28 259 IR I7 SO A
R E XTI BB R BT R B K e T AL
PN, R g B OR a5 1 G 5 2 A L
B AR S 4N R 77K S & A A e T R i & TD &
BHHEK.

2.3 DNA WA JLEE R MO 50 5O R 00 14 i
TR AR A A TR, 5 R AL
1A ST DNA 3 Ak X 3 PR3 3K 7= AR R 22 %
DNA H 34k 238 7E DNA L b5 R /9 /R T
DL S-HRA H A AR O P SR O o TR 3 A% RS A8 i ek
WE- 15 EE S (CpG) A% 11 2 1Y) I s g 55 5 v ik it 1
L. Hur, &/ 23058 W on . o ol R R E
DNA H A6 A 0 AT BEAT Bl 95 95 1) 4 012 1
2.3.1 MBS DNA W3k —IHTF 58 Ik
2T 392 44 A~8 % R LB 4 i E AT 4 3 03 I
R . ZHR LT 14 7P R CpG
A8 JFBE S HEAT 2526 50 B 0 LASSAIE SR BT A 14 A
225 B AL CpG 7 A5 ¥ 5 W Wi I 35 40 56, X g
CpG 7 155 4 i 3% S i A 5 5 42 1l 5% S i 5 g R 1k
LA . CD8 + T 41 g . NK 20 i 775 16 58 n L K 4 #fE
T 4 f % e > A 2 . OF BF 5T 8w o b g
o JLEE I R B AZ AN B B ARG b R Al CpG A7 41
DNA H Ak kA 7 AR PG o iR R T
B BEVRIT i - Tregs 4 Jifl FOXP3 fif i CpG W K4k
KA . DNA & H 32k &5 AR B #
IFN-y KT B, X — A8 fb T REA B T4 i U8 &
i B RE X 43 o . 5 b i o g g
) DNA H L bl RER 2 X 5 .

2.3.2 HhshfEE S DNA B 48 [E rY — 36t
FEin . TD B35 1 £ M D2 52 5 B B 3L 1k K7

BET I B S sh R E R IEA G, £ Ui
B W AR K OF 5 s 7 R R A G
T3 — 30 TD 42 3R KL PR 241 56 3K It 90 30 A =2 UM IS
TD /&% DNA WA 22 5 % B, 76 HE 44 58 100 10 5
rhOR I B 22 BT 5P 2 AR SRR A G 11 22 S H RR AR A
Z I E S,
2.3.3 DNA WAL TE i GOk 5 % 5 il 3 B 45 22 1)
BYSCIR o BOPE e B E5R HE F1 26 (cadherin-26,
CDH26) HA 25 5% H 34k CpG i 55", CDH26 fE
Shy B 0 ORG BEE 205 A S A0 S A0 L A S A
i A0 35 o A AH A R L AT S 1 40 I RS L A B R
b, T H O A o MR S RE 19 T . Tsetsos 45
TEA L2 OCH B 58 bt &k B, CDH26 5 TD 7
FL AL 4 DB R 2 A (single nucleotide pol-
ymorphisms, SNP) ., SNP ftFE/ & DNA J7 3] 5
BN B, ©RIVFZ SNP 5 A28 2 Fg gk
A, Hrp 5 TD MGy B AR S R E P EZ
e 2 KU, 22 B e 32 R e L BE Ao oM O 1 R A
s 5 A AL, S 2 DRSS A2 HE Th2 4 i
SyAk BsR T/ The RAESY . HETET TD 3%
WL 358 2 27 FH DG 9T 85 /0 o N IRAT 19 0t 9 5 L 29 7 5 3
BevE e 1 B DNA Ak, J HoJE CDH26 Hr iy
PRy 22 5 AL CpG 7 s Al e 5 TD 1 & R AH G
(BTG 2 — 2 0T DNA HEAb7E — 35 i B,
g5 LR AR SN Sy i kg 5 TD Z Al
FETEW] i G HE . HL ook M 5 Pl BB 80 TD & A=
P EEAGR E . B, X o Bk 5 e E AT R R
WIB YT AT A kS TD A A B A e X ol ok g
5 TD [ AH G 78 b 0 H 2 Bk = R 1 i
Bt A S A SE i — 2 B — F R C R . S
BF TR B 5T 3 BOPE 95905 52 0 TD B A G HL TR B A
HEE S B TD B 1B A6 7 4 7 % .

&% ik

[1] Shin YH,Hwang J,Kwon R,et al. Global, regional, and na-
tional burden of allergic disorders and their risk factors in
204 countries and territories,from 1990 to 2019: A systematic
analysis for the global burden of disease study 2019[J]. Allergy,
2023,78(8):2232-2254.

[2] Tian J,Zhang D,Yang Y,et al. Global epidemiology of atopic
dermatitis; A comprehensive systematic analysis and model-
ling study[J]. Br J] Dermatol,2023,190(1):55-61.

[3] Sultész M, Horvath A, Molnar D, et al. Prevalence of allergic
rhinitis, related comorbidities and risk factors in school chil-
dren[]]. Allergy Asthma Clin Immunol,2020,16(1) :98.

[4] Mazur M, Czarnobilska M, Dyga W,et al. Trends in the epi-
demiology of allergic diseases of the airways in children

growing up in an urban agglomeration[ J]. Clin Med,2022,11



TR JLE R e G 2024 4F 12 58 32 B4 12 )

Chin J Child Health Care,Dec. 2024, Vol. 32,No. 12 .

1337 -

[6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(8):2188.
Jafari F, Abbasi P, Rahmati M, et al. Systematic review and
meta-analysis of tourette syndrome prevalence; 1986 to 2022
[J]. Pediatr Neurol,2022(137) :6-16.
Li F,Cui Y.Li Y.et al. Prevalence of mental disorders in
school children and adolescents in China: Diagnostic data
from detailed clinical assessments of 17,524 individuals[]J].
Child Psychol Psychiatry,2022,63(1) ;34-46.
Liu Y,Li Y,Ma X,et al. Comparative analysis of serum total
IgE levels and specific IgE levels in children aged 6 to 9 years
with tic disorder and normal children[ ] ]. BMC Pediatr,
2023,23(1):399.
Finegold 1. Allergy and Tourette's syndrome[ J]. Annals of
Allergy.1985.55(2) :119-121.
Kim H,Moote W, Mazza J. Tourette's syndrome in patients
referred for allergy evaluation[ J]. Ann Allergy Asthma Im-
munol,1997,79(4) :347-349.
Ho CS, Shen EY, Shyur SD, et al. Association of allergy with
Tourette's syndrome[ J]. Formos Med Assoc,1999,98(7) :
492-495.
Huang J,Li R,Li L,et al. The relationship between allergic
diseases and tic disorders: A systematic review and meta-a-
nalysis[ J]. Neurosci Biobehav Rev,2022(132): 362-377.
Chang YT, Li YF,Muo CH, et al. Correlation of Tourette
syndrome and allergic disease: Nationwide population-based
case-control study [J]. Dev Behav Pediatr, 2011, 32 (2);
98-102.
Yuce M, Guner SN, Karabekiroglu K, et al. Association of
Tourette syndrome and obsessive-compulsive disorder with
allergic diseases in children and adolescents: A preliminary
study [ J ]. Eur Rev Med Pharmacol Sci, 2014, 18 (3):
303-310.
Chen L, Chen X, Ke N,et al. Association between allergic
conjunctivitis and provisional tic disorder in children[J]. Int
Ophthalmol,2020,40(1) :247-253.
Liu X, Wang X, Zhang X, et al. Allergic diseases influence
symptom severity and T lymphocyte subgroups of children
with tic disorders [ J ]. Investig Med, 2021, 69 (8):
1453-1457.
TR VR, VG AEL LT Al 3 AT 5 A A S P
A MERIESEL) ] BE 22 B 4 Ak, 2022, 51(7) . 72-75.
Zhang QM,Xu BY.,Wang QM, et al. Research on the rela-
tionship between tic disorder and allergic diseases in chil-
dren[J]. Journal of Medical Research,2022,51(7):72-75.
(in Chinese)
WAL AR AR LI A 3l A S A P R A O
PEBFFELT . o [l PR BR A= 22 7 . 2022, 50(5) : 610-613.
Chang Y,Li M, Li FJ,et al. Research on the correlation be-
tween childhood tic disorders and allergic diseases[ ]J]. Chi-
nese Journal for Clinicians, 2022,50(5):610-613. (in Chi-
nese)
Hu C,van Meel ER, Medina-Gomez C, et al. A population-
based study on associations of stool microbiota with atopic

diseases in school-age children[]J]. Allergy Clin Immunol,

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

2021,148 (2):612-620.

Zhang P,Zhou X, Tan H,et al. Microbial signature of intes-
tine in children with allergic rhinitis[ J]. Front Microbiol,
2023(14) :1208816.

Songjinda P, Nakayama J, Tateyama A,et al. Differences in
developing intestinal microbiota between allergic and non-
allergic infants: A pilot study in Japan[]]. Biosci Biotechnol
Biochem,2007,71(9):2338-2342.

Arrieta MC, Arévalo A, Stiemsma L, et al. Associations be-
tween infant fungal and bacterial dysbiosis and childhood
atopic wheeze in a nonindustrialized setting[ J]. Allergy Clin
Immunol,2018,142(2) :424-434. el0.

Cait A, Hughes MR, Antignano F,et al. Microbiome-driven
allergic lung inflammation is ameliorated by short-chain fat-
ty acids[J]. Mucosal Immunol,2018,11(3) :785-795.
Roduit C,Frei R, Ferstl R, et al. High levels of butyrate and
propionate in early life are associated with protection a-
gainst atopy[ J]. Allergy,2019,74(4) :799-809.

Rauf A,Khalil AA,Rahman UU, et al. Recent advances in
the therapeutic application of short-chain fatty acids (SC-
FAs): An updated review[]]. Crit Rev Food Sci Nutr,
2022,62(22):6034-6054.

Dicks LMT. Gut bacteria and neurotransmitters[ ] ]. Micro-
organisms.2022,10(9) :1838.

Vicentini FA,Keenan CM, Wallace LE, et al. Intestinal mi-
crobiota shapes gut physiology and regulates enteric neu-
rons and glia[ J]. Microbiome,2021,9(1) :210.

Claudino Dos Santos JC, Lima MPP, Brito GAC, et al.
Role of enteric glia and microbiota-gut-brain axis in parkin-
son disease pathogenesis [ ] ]. Ageing Res Rev, 2023,
84.101812.

Block ML, Zecca L, Hong JS. Microglia-mediated neurotox-
icity: Uncovering the molecular mechanisms[]J]. Nat Rev
Neurosci,2007,8(1) :57-69.

Erny D, Hrabé de Angelis AL, Jaitin D,et al. Host microbi-
ota constantly control maturation and function of microglia
in the CNS[J]. Nat Neurosci,2015,18(7):965-977.

Patnala R, Arumugam TV,Gupta N,et al. HDAC inhibitor
sodium butyrate-mediated epigenetic regulation enhances
neuroprotective function of microglia during ischemic stroke
[J]. Mol Neurobiol,2017,54(8) :6391-6411.

Collison LW, Workman CJ, Kuo TT,et al. The inhibitory
cytokine IL-35 contributes to regulatory T-cell function
[J]. Nature,2007,450(7169) : 566-569.

Kumar A, Williams MT, Chugani HT. Evaluation of basal
ganglia and thalamic inflammation in children with pediatric
autoimmune neuropsychiatric disorders associated with
streptococcal infection and tourette syndrome: A positron
emission tomographic ( PET ) study using 11C-[ R J-
PK11195[]]. Child Neurol,2015,30(6) : 749-756.

Frick L, Pittenger C. Microglial dysregulation in OCD, Tourette
syndrome. and PANDAS [ ] ]. Res, 2016,
2016:8606057.

Cheng YH,Zheng Y,He F,et al. Detection of autoantibod-

Immunol



+ 1338 -

TR JLE G A G 2024 4F 12 A5 32 B4 12 ]

Chin J Child Health Care,Dec. 2024, Vol. 32,No. 12

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

ies and increased concentrations of interleukins in plasma
from patients with Tourette’s syndrome[ J]. Mol Neurosci,
2012,48 (1) 219-224.

Kawikova I, Leckman JF,Kronig H, et al. Decreased num-
bers of regulatory T cells suggest impaired immune toler-
ance in children with tourette syndrome: A preliminary
study[ J]. Biol Psychiatry,2007,61(3):273-278.

Habib N, Pasha MA, Tang DD. Current understanding of
asthma pathogenesis and biomarkers[ J]. Cells, 2022, 11
(17).2764.

EA AR /N e e i R LIV IneRNA MEG3 2
ik Th17/Treg -7 19 56 & [T, wp [ B2 25 | 4l 2023, 20
(20):113-116.

Wang X, Li RT, Ma XM. Relationship between serum In-
cRNA MEGS3 expression and Th17/Treg balance in children
with allergic asthmal[ J]. China Medical Herald, 2023, 20
(20):113-116. (in Chinese)

Joetham A, Schedel M, O’ Connor BP, et al. Inducible and
naturally occurring regulatory T cells enhance lung allergic
responses through divergent transcriptional pathways[]].
Allergy Clin Immunol,2017,139(4) :1331-1342.

Zhao ST, Wang CZ. Regulatory T cells and asthma[ J]. Zhe-
jiang Univ Sci B,2018,19(9) :663-673.

Lechner A, Henkel FDR, Hartung F,et al. Macrophages ac-
quire a TNF-dependent inflammatory memory in allergic
asthma [ J ]. Allergy Clin Immunol, 2022, 149 (6 ).
2078-2090.

Lamothe H, Tamouza R, Hartmann A, et al. Immunity and
Gilles de la Tourette syndrome: A systematic review and
meta-analysis of evidence for immune implications in
Tourette syndrome [ J]. Eur J Neurol, 2021, 28 (9):
3187-3200.

Hsu CJ, Wong LC,Lee WT. Immunological dysfunction in
Tourette syndrome and related disorders[J]. Int J Mol Sci,
2021,22(2) .853.

Leckman JF, Katsovich L, Kawikova I, et al. Increased ser-
um levels of interleukin-12 and tumor necrosis factor-alpha
in Tourette's syndrome[ J]. Biol Psychiatry, 2005,57(6);
667-673.

Yeon SM, Lee JH,Kang D, et al. A cytokine study of pedi-
atric Tourette's disorder without obsessive compulsive dis-
order[ J]. Psychiatry Res,2017(247) :90-96.

Zaleman S, Murray L, Dyck DG, et al. Interleukin-2 and-6

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[54]

[56]

[57]

I 75 B #9:2023-12-16

induce behavioral-activating effects in mice[ ] ]. Brain Res,
1998,811(1-2):111-121.

Smith SE, Li J, Garbett K, et al. Maternal immune activa-
tion alters fetal brain development through interleukin-6
[JJ. Neurosci,2007,27(40) :10695-10702.

Robertson NP. Advances in Tourette's syndrome[ J]. Neu-
rol,2023,270(3) :1808-1810.

Xu CJ,Soderhill C,Bustamante M, et al. DNA methylation
in childhood asthma: An epigenome-wide meta-analysis[J].
Lancet Respir Med,2018,6(5) :379-388.

Stefanowicz D, Hackett TL,Garmaroudi FS,et al. DNA methyl-
ation profiles of airway epithelial cells and PBMCs from
healthy,atopic and asthmatic children[]]. PLoS One,2012,
7(9): e44213.

Swamy RS,Reshamwala N, Hunter T,et al. Epigenetic modifica-
tions and improved regulatory T-cell function in subjects
undergoing dual sublingual immunotherapy[ J]. Allergy Clin
Immunol,2012,130(1);: 215-224. e7.

Bayrak Degirmenci P, Aksun S, Altin Z, et al. Allergic Rhi-
nitis and its relationship with 1L-10,1L-17, TGF-8, IFN-v,
IL 22,and 1L-35[]J]. Dis Markers,2018(2018):9131432.
Miiller-Vahl KR, Loeber G, Kotsiari A, et al. Gilles de la
Tourette syndrome is associated with hypermethylation of
the dopamine D2 receptor gene[ ] ]. Psychiatr Res, 2017
(86):1-8.

Zilhao NR, Padmanabhuni SS, Pagliaroli L, et al. Epigenome-
wide association study of tic disorders[J]. Twin Res Hum
Genet,2015,18(6) :699-709.

Forno E.Wang T,Qi C,et al. DNA methylation in nasal ep-
ithelium,atopy, and atopic asthma in children: A genome-
wide study[J]. Lancet Respir Med,2019,7(4) :336-346.
Tsetsos F, Yu D, Sul JH, et al. Synaptic processes and im-
mune-related pathways implicated in Tourette syndrome
[J]. Transl Psychiatry,2021,11(1) :56.

Pagliaroli L, Veté B, Ardnyi T,et al. From genetics to epi-
genetics: New perspectives in Tourette syndrome research
[J]. Front Neurosci,2016(10) ;277.

Wang W,Cohen JA, Wallrapp A, et al. Age-related dopam-
inergic innervation augments T helper 2-type allergic in-
flammation in the postnatal lung[]]. Immunity, 2019, 51
(6):1102-1118. €7.

186 HER:2024-04-22 AKX LHIE 2/



