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Eosinophilic infiltration into the muscularis propria of the esophagus induces achalasialike esophageal
dyskinesia in mice

ZHANG Ling—yun,ZHAO Wei

(Department of Gastroenterology and Hepatology , General Hospital , Tianjin Medical University, Tianjin 300052, China )

Abstract Objective: To evaluate the effect of eosinophil infiltration in myenteric propria of esophaguson esophageal motility in mice.
Methods: A mouse model of eosinophilic infiltration in esophageal muscularis was established by long —term ovalbumin (OVA)
stimulation. The numbers of eosinophils and muscularis neurons in the myenteric propria and esophageal motility parameters such as lower
esophageal sphincter pressure (LESP) and esophageal emptying were compared between the model group(n=30)and the control groups
(n=20). In addition, the histology and motility of the esophagus at each time point in the model group were compared. Results:
Compared with the control group,the esophageal motor function of the model group was severely deteriorated, similar to the abnormal
esophageal motility of the achalasia( AC ), the muscle layer eosinophils increased (1=4.587,P<0.000 1),and the muscle layer neurons
decreased(t=—4.283,P<0.000 1). With the prolongation of OVA stimulation time, the esophageal motility disorder aggravated in the model
group(on the 28th day, LESP, esophageal transit time ,and cardiac transit time , P<0.05 ), and the eosinophilia in the esophageal muscle
layer increased(¢=4.429, P=0.000 3 on day 28 ), myenteric neurons decreased(t=-4.328,P=0.000 4 on day 28). In addition , eosinophil
infiltration was negatively correlated with the number of esophageal myenteric neurons(r=0.531, P=0.026 ). Conclusion: Long—term OVA
stimulation can induce eosinophil infiltration in the esophageal muscularis propria, decrease of myenteric neurons and esophageal motility
disorders, and eosinophilic infiltration of the esophageal muscularis may play an important role in the pathogenesis of AC.

Key words achalasia; eosinophils; neurons

BRI EAE (AC) JE—Fh 2 WL i B8 12 3 e
BB , R A A T s A TR R X S 3 I

A (POEM) SR L RS HlAEAR , AN BEIG A - R

RO (B RIIBCRA AL, 2 Rt il

=,

o BIRIIN AR, AR BR AL, 5T RS
IR R SR AR T B B A L 24
PIRATN,  HATEUA 193677 77 SCUIE IS heller 1L
DIJFA (LHM) BRZEY™ 5K AR (PD ) slez TN BEAILDIIT

EL£TEH RXEHHRZEESL(20JCYBJC00450,20JCQNJC00560 )
fEEE N KER(1993-), &, Elf, MLtAEIE, ARFE:ELR
% ;@1 1E& . B, E-mail: wzhao02 @tmu.edu.cn,

1RWFFE AC 1 A bLa = 2L

GPEN- FHIMZTT RATBEA R AC EENZ
P2 TC G , B4 g R P 40 7 P 1% 45 b 2 E 40
257X, ZH I AC 4 POEM i
T SR A5 A LA B A v e BT 64 11 AT UL g R
KL AN , 5 R 2T 5 ML 2 TR 45 e,
FH T R 4 R TS A 0 I, v T 240 L B 5 - A



610 AEEPREER

5 28 %

(ECP ) 11 W iz 240 i P v 28 75 R (EDN) 1] 43t £ #f
228 1 POEM R £ 45 WLIZ P 1) W8 R 20 V= 1 5 0R
PR HUR AN R AT G, S, B AL g
FRMERL AN IR AT E 5 AC A9 R PG Py 56
Fo BRI, G2 B A NLZ S TR 40 IR IE 19 34
BRI — A9 I 2L

FEARBETE, 2B 15 S5 Ve TR MR 20 i 4 R
(EoE ) sl W5 74 () 7 v I VE 1 g 1 14 r 440 B 322 i)
A NUZ M) AC BERL LAk, 28 B9 T P s 2
2 I} 6] 5 £ A5 BE G R k7 20 R VR M R A L2
MZTTIER U R EEIZ 8 58 Z RIMCR .
1 ##EEE
1.1 a4 BALB/e /NEL 50 H, Ml , 24
4~6 JE 1 o A bR 2 A S5 Sh W R A BR 2
Gt
12 Fik
12.1 434l GERPEMRSR RS, MM A 2k N
SR ML A P AL X BE A (n=20) FIAL Y] (n=30).
Ay BIAERES ] 2500 d.21 d.28 d) L3 G 4H Ay A
& P RANUE S (LESP) 4% 58 B A i ik
MO B RE 14 W T 4 P K R A A UZ M
ZTC Bt A3 R SR L N2 S 004 T T A A) EL A
WA i L T B R A AR A B) 3 B B A S R
AR 20 i 4y I 2 W € e e [ R A S Eit 3TN
BEALLERE 10 H/NRALSE G A T & B A . i
FEXT IR, 43 e FE LR AN 2 BEALE RS 10 1
/INERAEA T [RTRE A A
122 BERFGE  FH 3% 00 5 e A et /N Bk
TR BERRIE, IR TS & 50 pg BRI 1 (Sigma,
FE )M 1 mg BB (Sigma, 22 [ ) i PBS ¥ W
(50 pg/1.0 mg/0.5 mL), B IERE 14 do ES 15 K
TG, FE A 10% 5 FUGERR IR A1 D0 T, B0 4
/N ER S N VRS 150 g BREHEH(OVA), ik
VERRRR AT 3 W Fesk 2 AL Bida 1 RO, BT
RJF 1 h 45T /INRIEH BIR AR . % B4l
W25 SR ZH AR TR AR PBS ¥
123 EEWE  WARREES , f FHACHE )
HARG(MMS, i )BT, e 58N LESP,
124 g8 ADEORERMEMZ, HF 0.1 mL @t
WEEABEN. X BN Rl hEEH 5
BE o SRJE B — A R AL E B AR Iie Y
(EAR 1 mm BARGENER, 1230 B R B BRA PR
A ) EF R BN A M FKE A S8 X
LB IC AR IC YA B AR, bRl
Yy DB 1 K BT 1T AKSF- R 3 B 1T 6 B[] 43

ST 57 A £ 3 3k I TR R ) 30 5 e ]

125 HBUF ¥ LES FRALLH 2 0E4T A 5 £,
P S pm (YR, 35T HE R fs difb e o,
X FEELEHEEE F (MBP) ERR 2B ML FH 2518 H (ECP)
F1SOX-10 #ATHBEA LY, DL HIEONE fL i
RETR R AN AR A B U2 R 20T

1.2.6  HIEHLUL AN FE68E T~ AT el
fRge a2 AT, 38 e g Uk 2= 43 (THS)
HEATIPAG . THS BYTHE AR R P4 (1%~10%
H1,119%~50%K 2,51%~80%F 3,81%~100%H 4)
5y sm B4 (0=, 1=55, 2= 5, 3= )
HHFE . THS AU M 0 3] 12, 9~12 43AY THS #EIk
R 2 R E L N, 5~8 AR, 1~4 Sr 5,
0472 B o

1.3 %itspaz  (HA SPSS 22.0 #4140, £F
BIESAHIHE ORI xas 75 20 a) AR A ZH
N PR HE S I e FH AR B X ¢ K 56 5% Mann—W hitney
U KB AT 00T . WER 20 I 40 5 2 8 L2 ph
JCZ 8] A SVE F Spearman S5 AR AT 40 HT o
P<0.05 N2ZERA G X

2 H#R

2.1 DR —EKRAARE BRI NRNE
21 RATHU & i 0 A WD, T2 B0 I s A
BRI AR, W OVA JIELI ] (i ZE K, AR5
2 /N B E AR T X B A, S0 5 SR (5 28 K
1=-2.569,P=0.019) 2= FH G2 X (E 1),

251 ILI | RpilcEEN
201 NEEED
E” 151
i
£ 101
5
0 T .
0 21 28
a] (d)
1 #P<0.05
E1 AEAETREEE
Fig1 The body weight at different time points
2.2 /REG LESP  SXTREAIAELL, BOAILL/NRAE
FLERTNEE 21 KA LESP TCGti ¢ 25 5% , MFE3E 28 K
I A RIZH LESP B RZH 5 (1=2.187, P=0.042) ., [F]

Bsf, B AR ZH Bt 5 OV A I 384 s 0] A9 9 K, 55 e 2otk
BAHLL, LESP 7F 28 d B ## 5=5 (¢1=3.082, P=0.004 ),

WK 2.
23 REHERREMNEE  SXUIRAMLIL, 8

TUZH (£ il o IR E2E 21 K (1=2.540, P=0.017)



55 6 1) T 7, A VE TR A M 1 £ AT JUUZ 5 /N BB R S A B A 18 B i Ay 611

I 28 K (1=3.993, P=0.001 )t B i ST K, 5% ] 18
i B (RIS 28 R AH I SE K (1=2.168, P=0.044) ,
BEE T E 25 WG OVA A ] (1) ZE
K, SIRLRSAM L, BRI TS 21 K (1=5.429,
P<0.000 1) .55 28 K (1=7.149,P<0.000 1)} &4
T Ao I () B A S, 5 28 RN, BE ]38 Ao 1k (]
W 4 SE K (1=2.227, P=0.032) , T £ 45 55 B 75 5 >
SRR IO B 25 7 (K’ 3) .

157 |50 PO
_ — g
= 101
g
g
&5
=
—

0 21 28
Asfa] (d)
b 151
"o ok
= 0
E 10
=
%
B 57
—
0
0 21 28
FfE] ()

VE a0 IRZE ARSI TUZH 25N TRT Y 0 LESP s b BB 2 450 [i)
751 LESP; #P<0.05, ##P<0.01
B2 AERET A LESP
Fig2 The LESP during different time points

24 DREFEWHARHEESF HE & AR
AT N ILT A VBRI R AN . SCI0 s A,
L 20 [5 A7 L2 (1=4.587, P<0.000 1) F1 % 5 )2
(:=8.417,P<0.000 1) 1)1 FRVE K 41 il %5 i 24
X R A BB 2 OVA R I, &
BHEANZSE 28 KHF(1=4.429,P=0.000 3) &R
PERE A A 35 B g I, R B ZE A 21 K (1=5.219,
P<0.000 1)F1%5 28 K (1=4.623,P=0.000 2 )%k
WMz (K 4.5).

B e AL et R B, A2 £ A L2 MBP FH
P W R R 40 B HCAE B Jmy kb o3, I AR HEEE 1Y
ECP F1 EDN FEHARRL . AHEC, 70X HEZH rh A L5 2]
MBP .ECP il EDN &k (& 5),
2.5 SOX-10 RREGILEA 2T FELERT, g T
257,55 28 KA A ALZ Moo (1=—4.283,
P<0.000 1) K% OVA ZEEH} R IE , 5L A
L, B 20 () L TR) A 28 T AE 5 28 KA (1=-4.328,
P=0.000 4)B1 23/ > (& 6).

— [ PO
[ EreitEi]

i) (s)

g5y

%
21 28
] (d)

steskoskok

6
4
5
i
0 -
0
6' sekoksk
Y MA

'(') '2'1 '2'8
) (d)

ES
| —

c [ ROpisEEE
¢ 81 S
=
24
]

- 21
0 n
28

21
s (d)

1T A (s)

I a] (s)

Bl

o

BET 1AW AL B[] (s )
w9 o ©

21 28
e FEr(d)

157 O i} g
N oz

o

21 28
AfTE] (d)

o1

157
5-

0 21 28
Ffa] (d)

T »a s X L IR 28 2 A I i) 4 5 4 6 5 S I 1] 5 b A5 R
LA P ] 9 5 18 A T T ] 5 2 0 R 2 AR 2 4% A I i) 35
FRIBE T3 5 o ] 5 o s ABE A 2 %A I T 5 6 A DR 13 Ao R ) 5 2 8 1
HURSERZE A4S R B S RE 5 £ ARZE A5 AN i) 5 i A B
BIELE ;#P<0.05,#%P<0.01, #%#%P<0.000 1
B3 AEHEM X LHeE
Fig 3 Esophageal emptying test and esophageal radiography

FAEFEE (mm)




612 AEEPHKREER

EE TS

407 O«
301 —_ R

207

107

A JILZE R R AT 2 i

Al (d)

407
30"
20

101

-10

A7 JUZ P g AR R AT R

[«

21 28
il (d)

sfskoskok

801
Ot e

601 BRI

A 240 L £

401
=

m
2 o

2

il

e 0

RfTE] (d)

e

109

BhIE e g R R AN

A (d)

TE - e of HEAZEL RS IR 11 2% [10) 35 5 A 1814 )2 PP ) mE PR P A M
Kk 5 b o AT A 2% IR 05 A T2 A TR AL A i K
© + X HRZEL RIS R 2 451 IRF I 5 s F) 622 vl g5 0 T P 20 ek
o ALY 2 2% A I )5 5 A0 6 M2 o 0 I8 TR LA A D R 5 P
0.001,*#*#*%P<0.000 1
4 REAAPERENMAMLE

Fig4 Number of eosinophils in esophageal tissue

2.6 WU vE B A g IR T 55 ILIE) A 22 T 8 Al %
M B ULUZ RS TR RN 04 5 Sox—10
3K Jir 3 BT Y L TA] P 28 0T 5 67 AH OC (r=0.531)
(E7).

3 . g o
- e - i , ‘. Q\‘“‘
i A s 2:'-—-' ’ for gt : :
Ay £ ,, L '4 o9
il XY < S ! /’Y"
AR ST IERPE

- .'_—f"’.' ity O ‘:, O i T - £
e ra~b: M HE Yefa, \wﬂ“ﬁﬁ”{’ﬂ(b)*H'Jf%@ﬁ*iéﬂiﬂﬁf
ZHIEAN G WUZ h B X R () 5 R, AFRNUZ, 6
i Sk TR B TR RN 5 o~F: S AL Y L BRI AL (d L ) /N

UL MBP ECP PHYEANME S IR (c,e) %5 AL BIFER

MBP . ECP FHYELHML ; o~h: SOX—10 —HUE M B T iE LAk e, SR

RN B A2 EC ;. BaFTLFR SOX-10 FHHE4N

HfL; MBP: 3 B0 25 14 ECP: ﬂ%&éﬂ]ﬂ@ﬁlﬂﬁ%ﬁ‘%&l

5 %28 REARAFEINANR BT HLWEER R, M
ZHMR RE AR L E(400x)

Fig 5 Immunohistochemical staining of the esophageal tissue for
eosinophils,and nerve cells of mice in control and model
group at D28(400x )

a

Sk 3k ok ok
- 1
15 PRl
iy

QQ ikd:Ji
g 107
w2
=
x5
=]
22

0 - T

0 28
Wal(d)
b

157
&
1;); 107 sk
12
=
57
=]
7]

0
Wl (d)

TE a: X SRZURIASERY LA ] 55 50019 SOX THS 3435 b Ak

1A RIY AU SOX THS I3 5 ##+P<0.001
Bl 6 SOX-10 BREVALEMLZT
Fig 6 Myenteric neurons indicated by Sox—10



T 7, A VE TR A M 1 £ AT JUUZ 5 S/ N BB T ) R S A B A 18 B i Ay 613

SOX THS ¥4y

1 1 T
0 10 20 30 40
BT IR P g AR R AT O
B 7 BRFEERIEAIZEREIRNE S AL E#hETTRIAE K
Fig 7 The correlation between eosinophil infiltration and the myen—

teric neurons

3 itig

TEHEST. Fok S5 AU (1 45 F Jr 32 Hho-12 I g
EHUE, IR E A (OVA), BRAER 5, AL, 5
FHEHNSLHEAAFN, SR, 7L ab /N BB rpo 231
IR P 2T 32 T O R e IR b
WUZFZEIE T2, X 5 AC BB R A —3.
5501 Fok /N U RLA L , 76 BN R K
B [B] (8 I % 36 e 2 8 T 5 R B LA IUZ g
FRANAIZE . &8 EA NUZ Itk Ml AC #
B T

FEWFFE S A /N B T A L2 H IR
Frempig, JEHBIZERAC MEE Wi, It
A A WILZ B IR R 40 i ) 15 -5 4T
HIUB D S IEAR G, T X SR R s,
PRI AT A BRAEIN , 4 L2 v ) W 1R 4 M Y2 i v
REs B I TT I8/ R AC FEEAS 2 B RERS . X
REL R R AN 43 I R, LES S SR it e fi | ok
200 i B O T T R AT L 43 B P R R, ECP AT
EDNSU K. FEAMESGEH , ECP A1 EDN 2 S e 41
PRUESE, TRz . A5 , A U EAE /N AR R it
— AR AR S 0 40 7 5

WAHFIEERH, OVA L r] LUK AR K417 &
EREMIZ I, Mavi SEL B, 78— ESFEH 1Y) EoE
AN B I B D) RE R BT IR R AR A 5k
it o AHAE LLFTAORIFSE o, 48 A L2 rh g T 240 i
R K 200 e 9 i R L2 % L) 4o 2 e A R
KAZH| AR EL . PRUL, LART RO SE 25 SR AS REAE
SHHEBRANIE ST H R R AN IR 5 I L AC BRI
iz Bl A A AT B (A UE B

I R P s 4T L RIAE K AR AT P LAAE AC FRH 1Y)
BEEANZhRA R EZHE 8, BT RiR A —800
WEHEAN , — AN RIESE 2= A ki TR iz sh i
CSE FIE PR AN IS 2L, X AC il IR JE A T

S B IR RIXER) 78 2 TH R 125 R 1k ATANTE 28
WL RAEANMLXT AC 19 & A DRI R . Rk A [
L3RR OVA 52/ BRI HA 4 AC B
YLV RIIREFRE , A G F 42t T — A5
RS

I i o 200 B 92 1) 3 1 R 5 P I 3 D 1Y)
SR T R4 DG o fRT B A% P o S i Cnfy
A IR DT AL fumigatus ) B, HREE 21~28 d,
AT AR S TR 40 L A b R A R o, AR
7, Q00 SR o s 5 OV i/ BB, AR dd it
PEIGE 2l OVA 14 d, AT DL BURE R 20 M 12 11 )4
PR, S WG TR A0 AR B B AL T 20,
H TSI A R B WA T M 21 d JF
TR B RSN R T 2 SRR A0 ML= g &l . IE
WU RAREE , SRR i RERR A ILAH LL , A2 OVA Ji
O S i TR A IR A WU b, R K
[E] P OV A RT3 I 687 RE v g 2 48 Jf 122 11 1 fn
U X REE T — KB TR T A1 B
HB N , LA K I i 2 B 2 Je

55 e L RE v RS TR 240 M B e B
OVA Z 5B A AR RS N o SR, 5 DA A5
FHL , AHIFGE HP ) 386 T il 26 AN 2 A 19 ST TR 5
VISR ZRE . X TT RS PR T AN
A G, AT g 5 A58 Hia 7 IR I8 LAIA 2]
ETR IR AL WA AT G o N T SIS B IR 4N iR i
(Bh 128 A I REE— S OVA IGY7AFIR] [l i
B2 IER I o

MR VEFZ VA SRR . BAREENZE
14 Mg TR 240 M= B 5 L (RO REHERR [l — 3 15 A7
oA R AE 20 BRI T BE T VR B A NUZ RS
i P 4 i i 1) /N BB R, AR A AC I )
FUpG FRRFAE , H s T BB 8 IR A0 A 1 A LR
(FoEM), 5 AC H—EREREEAYIX B2, R,
X —— T [T AIF 5 [ AL)Z v 1 g T 4
WU e S5/hREEIZMETiEEss LR
MIRFE

25 LT AR R KM OVA IR e s
KA A NUZ v R A0 MR U2 2ot i) 12
RAEEN AC FHZshET . BARETFEE—L K
UE BRI R I B FR R G IR AN 1 5
AC ZIRIF R, FE A B T AR 69T %
BEH
[1] BOECKXSTAENS G E,ZANINOTTO G,RICHTER J E. Achalasia

[J]. Lancet,2014,383(9911):83-93.
[2] MUNDRE P,BLACK CJ,MOHAMMED N, et al. Efficacy of surgical



614 AEEPREER

5 28 %

or endoscopic treatment of idiopathic achalasia:a systematic review
and network meta—analysis[J]. Lancet Gastroenterol Hepatol ,2021,
6(1):30-38.

[3] CHEN Z,BESSELL J R,CHEW A, et al. Laparoscopic cardiomyoto—
my for achalasia: clinical outcomes beyond 5 years|J]. ] Gastrointest
Surg,2010, 14: 594-600.

[4] KILIC A,OWENS S R,PENNATHUR A, et al. An increased propor—
tion of inflammatory cells express tumor necrosis factor alpha in id—
iopathic achalasia of the esophagus[J]. Dis Esophagus,2009,22(5):
382-385.

[5] LIUZQ,CHEN W F,WANG Y et al. Mast cell infiltration associat—
ed with loss of interstitial cells of Cajal and neuronal degeneration in
achalasia[J]. Neurogastroenterol Motil,2019,31(5):e13565.

[6] FRIELING T,HEISE J,KREYSEL C, et al. Eosinophilic esophagitis
and achalasia—just a coincidence?[J]. Z Gastroenterol ,2019,57(2):
151-155.

[7] JIN H,WANG B,ZHANG L L,et al. Activated eosinophils are pre—
sent in esophageal muscle in patients with achalasia of the esopha—
gus{J]. Med Sei Monit, 2018, 24:2377-2383.

[8] SPECHLER S J,KONDA V,SOUZA R. Can eosinophilic esophagitis
cause achalasia and other esophageal motility disorders?[J]. Am ]
Gastroenterol ,2018,113(11):1594-1599.

[9] MASTERSON J C,BIETTE K A,HAMMER ] A, et al. Epithelial
HIF - lalpha/claudin — 1 axis regulates barrier dysfunction in
eosinophilic esophagitis[J]. J Clin Invest,2019,129(8):3224-3235.

[10] COLLISON A M,SOKULSKY L A,NIGHTINGALE S, et al. In vivo
targeting of miR =223 in experimental eosinophilic oesophagitis[J].
Clin Transl Immunology,2020,9(11):e1210.

[11] PLUNDRICH N J,SMITH A R,BORST L B,et al. Oesophageal
eosinophilia accompanies food allergy to hen egg white protein in
young pigs[J]. Clin Exp Allergy,2020,50(1):95-104.

[12] SILVA FMCE, DE OLIVEIRA E E, AMBROSIO MGE,, et al. Disodi—
um cromoglycate treatment reduces T (H)2 immune response and
immunohistopathological features in a murine model of eosinophilic

Esophagitis[J]. Int Immunopharmacol, 2020, 83:106422.

QU IS

€ DO DO DO DA DO DO

P D€ I DD D DA DA DA DA DA DA DL DL DA DA DA DA D DA DA DA DA DA DA DA DA DA DA DL DAL DA DO D DA DA DA DA DA DA DA DA DA DL D

R T o s e T T S N T s T T e s L S T T e S s T e S T

[13] MISHRA A,HOGAN S P,BRANDTE B, et al. An etiological role for
aeroallergens and eosinophils in experimental esophagitis[J]. J Clin
Inves,2001,107(1):83-90.

[14] SILVA FMCE,OLIVEIRA E E,AMBROSIO MGE, et al. High—fat
diet —induced obesity worsens TH2 immune response and im—
munopathologic characteristics in murine model of eosinophilic oe—
sophagitis[J]. Clin Exp Allergy,2020,50(2):244-255.

[15] MAVI P,RAJAVELU P,RAYAPUDI M, et al. Esophageal functional
Impairments in experimental eosinophilic esophagitis[J]. Am J Phys—
iol Gastrointest Liver Physiol,2012,302(11):G1347-G1355.

[16] GOLDBLUM J R,RICE T W,RICHTER ] E, et al. Histopathologic
features in esophagomyotomy specimens from patients with achala—
sia[J]. Gastroenterology, 1996,111(3):648-654.

[17] SAVARINO E,GEMIGNANI L,ZENTILIN P, et al. Achalasia with
dense eosinophilic infltrate responds to steroid therapy[J]. Clin Gas—
troenterol Hepatol ,2011,9:1104-1106.

[18] RAYAPUDI M,MAVI P,ZHU X, et al. Indoor insect allergens are
potent inducers of experimental eosinophilic esophagitis in mice[J]. J
Leukoc Biol,2010,88(2):337-346.

[19] NOTI M, WOJNOEDT,KIM B S, et al. Thymic stromal lymphopoi—
etin—elicited basophil responses promote eosinophilic esophagitis|J].
Nat Med,2013,19(8): 1005-1013.

[20] ZUO L,FULKERSON P C,FINKELMAN F D, et al. IL.-13 induces
esophageal remodeling and gene expression by an eosinophil-inde-
pendent, IL-13R alpha 2—-inhibited pathway[J]. J Immunol, 2010,
185(1) :660-669.

[21] SATO H,TERAI S. Eosinophilic esophageal myositis( EoEM ) causes
jackhammer esophagus,rarely posing a problem in the differential
diagnosis of eosinophilic esophagitis[J]. Am ] Gastroenterol , 2018,
113(8):1263-1264.

[22] TANG Y, XIONG W, YU T,et al. Eosinophilic esophageal myositis a
plausible cause of histological changes of primary jackhammer
esophagus:a case report[J]. Am J Gastroenterol ,2018,113(1):
150-152.

(2022-02-14 i)

AR W AT W)

oI DE DO DO DO DL

Pooe



