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Role and Mechanism of TRPV1 and NaV1.8 in Esophageal Hypersensitivity WU Baixin'?, Cirenyuzhen"’, PENG
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Background: Hypersensitivity of esophagus is an important cause of heartburn and other symptoms in patients with
gastroesophageal reflux disease (GERD). It has been revealed that transient receptor potential vanilloid type 1 (TRPV1) and
voltage-gated sodium channel NaV1.8 might contribute to the regulation of esophageal hypersensitivity. Aims: To explore
the expression levels of TRPV1 and NaV1.8 in esophagus and vagal sensory neurons in GERD animal model and their roles
in mediating esophageal hypersensitivity. Methods: Twelve male guinea pigs were randomly allocated into control group
and GERD group. Model of GERD was established by drinking hydrochloric-pepsinogen acid water and verified by body
weight monitoring, esophageal inflammatory histological scoring and measurements of pro- and anti-inflammatory cytokines.
Visceral hypersensitivity was determined by heart rate variability (HRV) analysis. Expressions, distribution, and co -
expression of TRPV1 and NaV1.8 in esophagus and vagal nodose/jugular ganglia were quantified by immunofluorescence, qRT-
PCR and Western blotting. Results: Compared with the control group, score of esophageal inflammatory histology in GERD
group was increased (0.85+0.43 vs. 0.22+0.45), accompanied by elevated proinflammatory cytokine expressions and

reduced antiinflammatory cytokine expression (all P<0.05). The weight gain was also slower in GERD group than in control
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group (P<0.05). As an indicator of HRV analysis, the low frequency to high frequency (LF/HF) ratio had no significant

difference between GERD group and control group before model construction (P>0.05), but increased significantly in

GERD group after modeling (P<0.05). In GERD group, expressions and co-expression of TRPV1 and NaV 1.8 were up-

regulated in esophageal mucosal epithelium and jugular ganglion (all P<0.05), but not changed in nodose ganglion (all

P>0.05). Conclusions: In the acid - exposed esophagus, expressions of TRPV1 and NaV1.8 were up - regulated in

esophageal mucosal epithelium and vagal jugular ganglion, thus promoting the nociceptive transmission in vagus nerve

pathway, and ultimately resulting in esophageal hypersensitivity.

Key words Gastroesophageal Reflux Disease; Esophageal Hypersensitivity; TRPV1; NaV1.8; Vagus Nerve;

Nodose Ganglion;  Jugular Ganglion
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B9 IEEXIBAF GERD ABR K EMBTERIKMEZT TRPV1 . NaV1.8 Rik b &

*R5 IEEXREAIGERD HFRFEEMZERKMEZT
TRPV1.NaV1.8 ik F4t ik Eb ik (z+s, %)

20 51 TRPV1 %3k NaV1.8 £k ik
TEH X HR2H 37.21+3.34 45.82+16.46 34.22+1.06
GERD 4] 37.1327.06 40.764.81 32.31+1.47
Py 0.986 8 0.636 6 0.1422

1 : GERD 2 B £0 45 S 0 s TRPV 1 Sy I B 52 (K F o7 A B i 0 750 1
NaV 1.8 HLUEN JHEHN 2 7l i 1.8
*6 IEEXEREMGERD HERKEMEMEFIMET
TRPV1.NaV1.8 Rik AL Rix L% (7+s, %)

21 5 TRPV1 ik NaV1.8 %ik Rk
G ayiEi 29.02+4.10 21.31£2.32 18.24+1.32
GERD # 55.56+4.10 45.05+2.18 41.85+1.51
P1H 0.001 4 0.000 2 <0.000 1

11 : GERD 2 B £ 45 I s TRPV 1 K R 52 UK H {37 5 BE R 0 #4415
NaV 1.8 A R T4 0 2 T-iliE 1.8

it

T

GERD J2&—F i PR WL , 8 5 {7 HE &
RIBAE I HXTZ T A BRI Y
GERD 545 #g R W], HA ML TUAEIR (19 GERD %
W AE 3 52 i F 22 A il 551 (proton pump inhibitor, PPI)

IGYT 8 JH  (HA A B8 3 A 52 PPLIG YT 5 il Rk
REZZ M ol ) 2 R AE , HON BE kA 45 21 T & %
Martinez 5" A i 5% 87, PN B A A 45 2R OE W Y
GERD 454X 45% 1715 5 1 TR S , H D0 278 v 4
] e SRR B B 12 PPLIG YT Jo S RAS 8 i o S
RN R

BB e EE R E L B ML
WIRIE DA A& LY, BEREMEE iz
By BT T I S8 SR A 28 B 43, FLA) v A 28 T i
RS, T S8R PP 2871 RS Dk A 2290 v T A
1) 2 S 1 2 T AR 32 B F 3 B3 DRG &
R B M 2T 4 5 AR &k I3 s AR 4RI A A
BUH R 28 o R UL SN A £ 7 1 4 3 M i o 3= 2
FH AP 28R, AR PR S 5 A B AR A Ay
W A48 12 2h SR R R SR, A iR
EERVE 1 V] 51 S Rk A M U AT RG22
AT BB A% RIS 1 B8 0 3 M S 19 3 30 I
B G RAIF 7513 B, 3 o 28 Bz 4 S A 28 ) 35 ol A
PR E B 22 Dy e R IR O 30 5 R % e R 1 R e
B0 PR R BRI o % 9 0 e R A2 SRk - K
P TRE A, HRV A S H8 A7 LF/HF HCAE o ] 42
S5 A k- A S At 2 P DR L T ) P2 A s e
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PN R FBOIR A o AR WIF 5 3 2o 1] SR S Sl W i L
PR B0 L B 1208 HRV AH S H8 B PEAS P9 T =
R, 45 51 S )% GERD 41 IK BRUAY LF/HF A 7E
TEARCR 5 T 50 BEZE AR L JC W] e 22 57 1A 28 d S
D) d 3 s, 3R W] GERD B8 JIK SR W S 1) 22 Jek-
oLt T Re A, PR HAAE B4 = iU, 5k
Yyt e 45 R — 3,

Yo it e A AT AE BE 24 4% I 9 (nonerosive reflux
disease, NERD) fE #1348 J8 0 FI R 22 43 A (R WF 5T 4
7N BEDAREIR B 77 A2 5 TRPV 1A 12 8 ) BUR %
YRR S0, X K B T 4 i 1 1 A8 8 A Y 1Y) ot
FEPI B, A S 2 R e 48 0 X R ) AR A 3
i, X — G RN, 2 E R TRPVL T A 0 /N U
RIBFSE IR R BT RN AW SO A BB R, 848 F
KA ) TRPV T 260K 0 2 T, 2538 18 75 1 3
58211 TRPV 15T AMGI810 EL ik W R 41 41 2
5 I E P AR A LFYE D6t ARAFFER
JEDNC YL A IESE TRPV R TR R 1 R DL
R 2R SRR 28T RIS KA 22, 23 3 LA qRT-
PCR 5 [ 51 B[ 3l 7 1 B 928 2 675 A I TRPVL &
ik, 455 R TE GERD K A RS TRPVI 7E B &
) A RS VIR S OE S TR ok L I ¢
SR 21 v 1 38 A e A= W S A A 3 ok ZE AR
SCES B UE TR B ARSI A5 R, TRPVI S5 T
10 PR R R 114 BN, LA 2R A P 28 3 b e g aE
1 5 AR 5 1 77 AR LA Rk E M A T BES 54
FRIGF N EE UK, HIE K28 FE R
(ESEH YR L2

NaV 1.8 Z 73 A1 T RGE i 22 U T, 5 MK
3 R PR I v R B TR OGP, Laird 5514 3l 4 55
55 R, NaV 1.8 R BE /IR 45 7 N 45 T U R 50T +
WAL RS IR . Yoshimura S W WF 5T
RN, P NaV 1.8 &35 B & M aT il K BB e
IR HETE S| K B s . BB B RE M,
NaV 1.8 318 47 Fl NaJit A XS SIAE HL AL 1 77 A= Fi
VAL 3B R OC T A ST A e O G A L
Je qRT-PCR I 15 E I E 52, NaV L8 FE 4 5
JIBE b Rz A T R A T R S Pk 2T 8
AR, HIEE X AIAH H, FLAE GERD KRB £
BRI LR BiE KA g R Rk B B L
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I B H, Na V1.8 ik i m RE 1 o 52 i ok e 221
RETS & 98 v MBURK, L300 D i 2274 Ay 4 A 23
e F L B 20, A, DU S et
Yufs LB TRPV1 5 NaV1.8 fE7E 2 E ik , GERD JIK
R TR £ A5 80 1 R R 5k o 24 o R A I

FE 3K U B B OE H O R 4 I 2, $28 TRPVI 5
NaV1.8 £ 58 5 = MU Y & A v nl g 1A B[R]
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