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Abstract
AIM: To elucidate the role of capsaicin-sensitive
afferent fibers in mediating the effect of electrical
stimulation (ES) of paraventricular nucleus
(PVN) against rat gastric ischemia-reperfusion
(GI-R) injury.

METHODS: GI-R injury was induced in rats by
clamping the celiac artery for 30 min and then
reperfusing for 1 h. The methods of nuclear elec-
tric stimulation to excite the PVN and pretreat-
ment with a high dose of capsaicin to ablate the
capsaicin-sensitive afferent fibers were used to

explore the role of capsaicin-sensitive afferent
fibers in the regulation of PVN on GI-R injury.

RESULTS: Pretreament with a high dose of cap-
saicin to ablate afferent fibers partly abolished
the protective effect of PVN against GI-R injury
and the injury was increased by 54.85% as com-
pared with that in the PVN stimulation group
(P < 0.01); Pretreament with L-nitro-L-arginine
methyl ester (L-NAME) significantly abolished
the protective effect of PVN against GI-R injury
and the injury was increased by 72.98% as com-
pared with that in the PVN stimulation group
(P <0.01).

CONCLUSION: Capsaicin-sensitive afferent
fibers and endogenous NO are involved in the
protective effect of PVN stimulation against
GI-R injury.

Key Words: Gastric ischemia-reperfusion; Paraven-
tricular nucleus; Nitric oxide; Capsaicin-sensitive
afferent fiber

Zhang YM, Zhang JF, Yan CD. Capsaicin-sensitive
afferent fibers mediate the protective effect of electrical
stimulation of paraventricular nucleus against gastric
ischemia-reperfusion injury in rats. Shijie Huaren Xiaohua
Zazhi 2008; 16(32): 3616-3620

ik 2

B MRS FE RN Z B AR —
A R(NO)E & R EPVNR 2 K R GI-RH1%
e VA

Fik: FSDR A MM H640: GI-R4L, fRd
RBPVNLE, & 4 PVNLR, 75 7] 20, FRA & T
4L 32 20 % L-NAMEZ48. & & F] K SR 5 Bk
30 minZ 3 bk & A 21 hed GI-RAA A AL,
KRR A AP VNS G2 WA 2 T &
KA B FRAME TR I AE FRAE HRAF AT 2
Kk EAREF Tk, R R AR BAEANNZ L
PVNFGI-R47 4% 4= ¥ 69 4E .

ZER: A KA SHRAMFE IR G BREAENAD

www.wjgnet.com



KB, 5. RIFRBRUENBLEBRHESRNERN S S RII-BEEROPEVER

3617

ZAE R G, 7T VASR 4 [, R I PVN 5| A2 69 4%
P RORL, HAh 3R W 4 £ 54.85%, 5 TR
2 BER £ F R (P<0.05); 4T NOA- B FLIT 7
L-NAMEJZ, & 45 FLIBT o, ] 3 PVN 649 4R 37 R R,
FAE & R 48 £ 72.98%, 5 TR AR £
2 F(P<0.05).

it IR AR ZEE N BRBENOSRL
T @R PVNXTGI-RARAS 69 4% 37 2

XEEA: BB, EE% AR Bl
RYBREAME

Kixig, K@, FKR. BREREREANRLEBRIBZES
OB K S B RII-FE TR PEER. BRENERRG
2008; 16(32): 3616-3620
http://www.wjgnet.com/1009-3079/16/3616.asp

0 31

N B = 55 4% (paraventricular nucleus, PVN)/AMY
Z 5% B &M AEENLGE, B R, His
B HIESIETS, FAZ S T B RS
(i FE. BRATTCART IR T 2 B I e i =
5%4%(paraventricular nucleus, PVN)IE i K EFAE
e HES PR ST AR 2 SNy W = 173 1| 8. S
(gastric ischemia-reperfusion, GI-R)Hi{5i". {H/E,
RIFLPVNIS GI-R (U U R 4%, SR AT Af A
iz, AR, BIGE R A ETTH T Z R
THBEBUR A NPT, KR Tk
FEPE TSR 22 D fe, AT AT OSZF AR AP
75 E D REE SR YL B RTRIETOA kB
UK IRIAE NP2 0] RS DR, I o2l
R ERRERRE. AEIEBREIE I 2, VE2 BT
BT, B85 3% 5 KA R IK(CGRP)IEL CGRP1
AR, HOHUNOE I NK25Z 44, JLRE A A8 N ph 4
Rk e, 25 H &R ERH, —4S AR
(NO) AL R ) 25 —AF AL, Btk AHF7m
SUREAVAC) B VPNl 20§ L EVNLEAEN
ZDIREIE N HINO & Al il FIL-NAME, W53
PR IBURA L ANFHZE S AR TEN O 1 HLIRITP VNDK)
GI-RAG ERA BN (14 .

1 RS

1.1 A4 B EFL-NAMEIY [ 3% [ Sigma /s i,
2 b ARS8 s FH i BT . A e RE 1 S D
KE(220-240 g), &, FHARIMEE 2 BE S50 sy
(A FVFRT S SYXK([su] 2002-0038)2it. SIz46 Fi
2424 h, HHYUK.

www. wjgnet.com

1.2 7%
1.2.1 54 ¥ SDARBENL A 64l: (1)GI-RA
(@ = 10). )5 HB RSP VN 5 34T GI-R 4 (165 H )
BPVN4L, n = 8). (3)LA0.4 mAFH I FLP VN5 1k
ITGI-RAL(HHIBAPVNAL, n = 8). (4) K FRIEHH
#)(100 mL/LZHEE . 10%MH:E80H180% 4 # £5 /K)
J&, FELL0.4 mAHLHIEPVN, 4R 5 4T GI-R41L( 7
41). )i FRAL: F S B S sc A A f
2 “RFTNAE” (denervation)), FLL0.4 mAHL
FSPVN, SR 51T GI-RALCHMUE AL EEAL); %
F ki ESIL-NAME(3 mg/kg)10 minJa, #110.4
mA LI PVN, SR J517GI-RZ41(L-NAME4).
1.2.2 RAMEBBEEANMNZ “R A & 12.5
/LM ZEE 1100 mL/LZEE. 100 mL/LH:5
801800 mL/LA /K, 433 d sc, Fl&E7
425+ 50, 50 mg/(kg-d), FERIIR, BFlEN
125 mg/kg. 34K B SRR FIE R
TR FIAL). 2 wk)E BLO.1 mL/LBAR R
NEEFUORRUIR Y. 7ER S0 LA 28 e D O B2 R
B4 HH I 8 D T M B TR S 1 RO, T 2
PR 2K RN TE Ik S ™) 5, HEAT % [T 4
LK.
1.2.3 A H @ A% K AERREE T (100 g/L/K
Hr A 400 mg/kg ip)lil e TArfg e A b, 2
PaxinosFIWatson/ii %" & FeAl T LART ) 7 7!
B4 20.4 mm. ORI EZ0.5 mmi [F] 0y
(53] 5] 355 HEL AR A A A P VN(AAR: AP 1.5 mm, R
0.4 mm, H 7.7-7.8 mm, | JUi & T Ei%E£k3.3
mm), H502JK S FHEEF FEH i 58 . RIP VNI 2
Bk BAH 0%, P 5E0.2 ms, 5RIF0.4 mA, iS50
Hz, $F4E1 min. KT e s = A I Fa it ke
SRR, REIBS10 mindfil#lk, JLS
U, AR LA A FEAR AN AT F . e
He 7 BPAT S Sl - P RE
1.2.4 GI-RZ A 4 41 & 15 Wada et al'"y5 ik
AT SEH K BRUK A SR BRI S5, 4140 53 25 R s 3l
Jik 55 JR A 21, /Bl ik e e IS i 205k 30 min
Ji 25 R BN Wk e 2 ML P ETE 60 min. SEHG &5 B
Jo B O R TR AL
1.2.5 B 234 3 4 2. M Guth er al'"!
LA, LA X R PR T b R IR ROIR BE
L Bt IR R BARE AR IEE R 0453,
4G/ T 1 mmit143; 1-2 mmi1243; 2-3 mmit3
g1; RAHE. B P8 T mmis, 2o,
NG Rl GOR S S EWSE VT /e
it Ab T K HISPSS13.0% 1A %) 4 ik

AT A 0

Jm 47 R B B A
R BT R
FERG A S F
kA A B R
(P Ry .77
#h (brain-gut axis)
WAER sl RA
{188 72 %%, 3k
HUE AR AE N A
Zuh57 %4
Hy B F B A
REARAG R AR



3618 ISSN 1009-3079 CN 14-1260/R HRENBNHZE 2008F113188 1685 58328
WA % & 5 B 1 REESZRBEREBAL
ABFRE RIRE
BN

A2 BN RHENO
HETEMNEE
FHET B B - B
R R
B, TR T
THALS EFH
st £ BB A5 R
W N ZE
7.

Bregma -1.4 Bregma -1.8

300

250

£
92200 - T

A B C D

2  EBRIBPVNITAERGI-RIRIAAVRID. A: HFALGI-RZ;
B: [REHEPVN+GI-RZE; C: scl&5)2 wk+GI-R4H; D: 0.4
mAFHHPVN+GI-RZH. "P<0.01 vs AZH.

17900, N FH 5 225007, B0 Plmean + SDER R, P
<0.05f3 gt = X.

2 BFR
HE 4 Paxinos Al Watson o B35, 5 S256 rh PVNI)
R AT T 235 50w, A2 LKL
2.1 FIMEBBAENAY Z A R T FHOREZE K
RE Sk do- B DG PR RINTELEGI-R
FIYE. GI-R 1 h] 515 B & i, L H
RN R 455 184.7£60.9, B B BGP VN B
BB 5 o GI-RA W 2= 5, JL T L
Yite ik 183.3£24.6; sc¥i#2 wkm#4TGI-R
5 R AiGI-RAUG W 2 22 5, SLW R0 35t
IHIEHUR: 192.4+68.3; 0.4 mAHLI AP VNG 1
ITGI-RA, H BRI IEECY: 85.4+39.8, &
GI-R41 W] I F£(P<0.01). Kk, $275 LRGP VN
AT A B R A, T AR E R A
R LA T B ik 5 ) (1412).
ERINER T GI-RHRSLA -, T4
AR 5 0B 2% T Ak R 56 e R 98 5 A% ek K R
B G- PR HEE B T I AE . Dhsc# 12 wkiE
BEAT GI-RALME N 3 I, scid#112 wk s 47 Ho il 3
PVN+GI-RA, H B R F 50N 72.3£29.8,
EJ D0 R PR B AT (2 35 22 501l (P<0.01), BfA

Bregma -2.12

300 7

250 7

200

AR

=
Al

150

Rl

100

[==]
H

50

0

A B C

3 BMEBREAMLEBRIBESRRR ARSI
I-EESHMADEER. A: sai571)2 wk+GI-R4H: B: scii
F2 wk+0.4 mAFLHIEPVN+GI-RZH; C: B ETLLFE+0.4
mAHFFHPVN+GI-RZ. P<0.05, "P<0.01 vs AZ.

FE AL AL E R R HO 112.0£28.6, B
B3 20 B0 T W P VN B 8 R P A 4 T,
1005 25 L S 2H N 2 54.9%, Seil E R
7, 50T R R 22 7 (B (P<0.05, K3).

22 NOE BRI T FHmBE KRR E hf-FiE
Bis P egER LLvIEH10 min/5 3 TGI-R4L N
XTI, JCH R FE BN 178.2£50.1; iviy
710 minj5, 0.4 mAH P VN+GI-RA1 4547 1
Wk, HE R R 484.0+20.0; IE S
FL-NAME 12.5 mg/kgPLIK N IEMENORR U,
FEH0.4 mAFHRAIFEPVN+GI-R, A 5847 B
IR P VN DR B L, 452 4 26 v ok i 40 o
73.0%, BRI EC147.74£35.9, HH
A AR LA 2 1 22 7:(P<0.05, [E]4).

3171E

A THT I AT T L2 R ISP VNG, ik
HEFAZ AN A, RE05 I B GI-RH
A5 (AR I3k R v e A A 2 PR 40 P X
TFFURIN: Al NAEE X6} B 32 MU, A 2 —
T PERE 2, NFIR I SR A e A i 5
{0 B P, K1) B o A e N Ao 28 G K S
RIfe, B “ e AR, DRI T

www. wjgnet.com



HINIE, 5. BHETBE NG A SRR A R S I - PR RGP/ ER 3619
250 L-NNAEH, &84 0%, Andrews ef al lf:"ﬂ —i—{‘; ‘
ol T C FiNaito et a/flU4 FANRHENO KM A 1Lk g ot

- PENOI & B REWAEGLIREL . ILIINOAN 1 & o

= 150 - S B RNGIRELGT, Mk, AV — 5 g spen

= WA TNOKE RIMPVNIEG LRt ity A7 R 051

= 1007 {1, R4 FL-NAMEBUST A IRPENOSR RESE ot s 1o 82 i s

50 | AHUH AP VNA GLRBWS 1Ry R, 3¢ %7 R s
I 9 M A 4 2 R PV N AL
0 72.98%, A& Rl SCHENOAE A —Fp R4 A 7,

A B C

4 NOEBRIAESRRBRARBRIM-BETHRG
EVER. A: iviAH+GI-R4; B: iviasl+0.4 mAH K
PVN+GI-R4H; C: L-NAME+0.4 mAHLHPVN+GI-RZH.
P<0.01 vs AZH; P<0.05 vs BZH.

VERWE TN ANANEE I TR 24,

BRB 2R BBUBAR N A28 BRI 58 15 R B0 ok
7 K- B AR PT J), 3T LAERE T o i N
T PR ARG N 1 R A R E L, R RE e
HEBE AT NI E (1-10 mg/kg) Al T
By ol B AR AR R . LW FRALK ] JE AR AN
H L A o A5 1 1 R B R A, T A
28 R 51 B I BARCER TRAR 3L 5, 0D 5 & b i 4
Rl U K N, SRR AR HIR 3h . /AR
WYER L MR- BER . SBEKMIR . T
AR ARG 51 16 B R 7 0 A R, —
SO R AT IR PR Py i WA ER 1T
Ptz Ziecabat. iR Zhydrotalcit. Jii 4
il Fllansoprazole. HiFIIRFEE25%, MATH
T 0 5K R 47 A PT A48 BROR 3R T A B 9k 99
BRI GRG0 R A5 B A E
AR 2. WEEKEF . B E b
3. AgNiRE . —SACERI. BRI Wi
%2 IR F A D 551 500 B R
EIIE AN ME 2 5Ghrelin, leptin, JHEEK 4
7 (cholecystokinin)& fixi Ik LA A e ifit $51 4h %
GI-RAG 3 g 4 2,

KIS R I B PiAL B, WP VN
2 GI-RAHH 7R AL N FE54.85%, 5t W]k
WEEBURAE AN AT RE > 2 5 T P VN
X GI-RA A3 B DR 7 E L, AR GG A Al R 47 4L
L HH T BB ER UK ) A% A 20 B 205 ) O
PFHEH & HCGRPEEAEY LIRE . ARG AE
T2 1), NOsEAbAT T [R] (1) 5 A5 A8, xf 2
Tl 453 47 DXL~ e 35040 S ARl 4 R AT DR 4
Masuda e a/*[{F 50 I N N O 2 B il 71
L-NNA#IHI W IEPEN ORI JE i, ] B 2 39 hn i
K5 P 2 B J R, NOMEARL-Argfe 5¢ 44l

www. wjgnet.com

Z H5PVNXGI-RIFFEAE, FrT gEALHI A v
BPVNJG, Wik &b & 2 5 m N PR N O IR L,
M2 5PVNFGI-RIA (F AR 47 18 .

R, BRBEEBUS A NS RN IETENOS
57 I P VN GI-RE A F AR RN, 10Ky
G ARIRTT R B pE R R AR

4 SEXW

1 SR, SIGEAE, BUKAE. N ICINESHON B L.
bR 58 259wk 2006; 27: 373-376

2 Zhang JF, Zhang YM, Yan CD, Zhou XP.
Neuroregulative mechanism of hypothalamic
paraventricular nucleus on gastric ischemia-
reperfusion injury in rats. Life Sci 2002; 71:
1501-1510

3 Zhang YM, Wei EQ, Li L, Qiao WL, Wang L, Zhang
JE. Extracellular signal-regulated kinase pathways
may mediate the protective effect of electrical
stimulation of the paraventricular nucleus against
ischaemia-reperfusion injury of the gastric mucosa.
Clin Exp Pharmacol Physiol 2007; 34: 742-752

4 Kwiecienn S, Brzozowski T, Konturek PC, Pawlik
MW, Pawlik WW, Kwiecienn N, Konturek SJ. The
role of reactive oxygen species and capsaicin-
sensitive sensory nerves in the pathomechanisms of
gastric ulcers induced by stress. | Physiol Pharmacol
2003; 54: 423-437

5 Evangelista S. Role of sensory neurons in restitution
and healing of gastric ulcers. Curr Pharm Des 2006;
12:2977-2984

6 Brzozowski T, Konturek PC, Konturek SJ,
Brzozowska I, Pawlik T. Role of prostaglandins in
gastroprotection and gastric adaptation. | Physiol
Pharmacol 2005; 56 Suppl 5: 33-55

7 Szolcsanyi ], Bartho L. Capsaicin-sensitive afferents
and their role in gastroprotection: an update. |
Physiol Paris 2001; 95: 181-188

8 Holzer P. Neural emergency system in the stomach.
Gastroenterology 1998; 114: 823-839

9 Paxinos G, Watson C. The rat brain in sterotaxic
coordinates. 3nd ed. Orlando FLA, USA: Academic
Press, 1996; F23-F26

10 Wada K, Kamisaki Y, Kitano M, Kishimoto Y,
Nakamoto K, Itoh T. A new gastric ulcer model
induced by ischemia-reperfusion in the rat: role
of leukocytes on ulceration in rat stomach. Life Sci
1996; 59: PL295-PL301

11  Guth PH, Aures D, Paulsen G. Topical aspirin plus
HCl gastric lesions in the rat. Cytoprotective effect
of prostaglandin, cimetidine, and probanthine.
Gastroenterology 1979; 76: 88-93

12 Satyanarayana MN. Capsaicin and gastric ulcers.



3620 ISSN 1009-3079 CN 14-1260/R HRE)BHZE  2008F113188 2165 55328
| JERERE Crit Rev Food Sci Nutr 2006; 46: 275-328 1803-1811
AXZEfRe 13 F8E, R BRSO BRENEM AR e 20 SRy, SREME, AR B BRILEREE IR G A0
Eit AT, NIk A= 2007; 15: 1947-1951 FLA. HEFAR A2 2001; 9: 675-678
%it F AR g ok 14 Sobue M, Joh T, Oshima T, Suzuki H, Seno K, 21  Konturek PC, Brzozowski T, Walter B, Burnat G,
RS, AR Kasugai K, Nomura T, Ohara H, Yokoyama Y, Itoh Hess T, Hahn EG, Konturek SJ. Ghrelin-induced
HFARRMET — M. Contribution of capsaicin-sensitive afferent gastroprotection against ischemia-reperfusion
HIRIE. nerves to rapid recovery from ethanol-induced injury involves an activation of sensory afferent
gastric epithelial damage in rats. | Gastroenterol nerves and hyperemia mediated by nitric oxide. Eur
Hepatol 2003; 18: 1188-1195 ] Pharmacol 2006; 536: 171-181
15  Fukushima K, Aoi Y, Kato S, Takeuchi K. Gastro- 22 Brzozowski T, Konturek PC, Pajdo R, Kwiecieni
protective action of lafutidine mediated by S, Ptak A, Sliwowski Z, Drozdowicz D, Pawlik
capsaicin-sensitive afferent neurons without M, Konturek SJ, Hahn EG. Brain-gut axis in
interaction with TRPV1 and involvement of gastroprotection by leptin and cholecystokinin
endogenous prostaglandins. World | Gastroenterol against ischemia-reperfusion induced gastric
2006; 12: 3031-3037 lesions. | Physiol Pharmacol 2001; 52: 583-602
16  Stroff T, Plate S, Respondek M, Miiller KM, Peskar 23 Pajdo R, Brzozowski T, Konturek PC, Kwiecien
BM. Protection by gastrin in the rat stomach S, Konturek SJ, Sliwowski Z, Pawlik M, Ptak A,
involves afferent neurons, calcitonin gene-related Drozdowicz D, Hahn EG. Ischemic preconditioning,
peptide, and nitric oxide. Gastroenterology 1995; 109: the most effective gastroprotective intervention:
89-97 involvement of prostaglandins, nitric oxide, adenosine
17 Kinoshita M, Kume E, Tamaki H. Roles of and sensory nerves. Eur | Pharmacol 2001; 427: 263-276
prostaglandins, nitric oxide and the capsaicin- 24 Masuda E, Kawano S, Nagano K, Tsuji S, Takei
sensitive sensory nerves in gastroprotection Y, Tsujii M, Oshita M, Michida T, Kobayashi I,
produced by ecabet sodium. ] Pharmacol Exp Ther Nakama A. Endogenous nitric oxide modulates
1995; 275: 494-501 ethanol-induced gastric mucosal injury in rats.
18  Murakami I, Satoh H, Asano S, Maeda R. Role of Gastroenterology 1995; 108: 58-64
capsaicin-sensitive sensory neurons and nitric oxide 25  Andrews FJ, Malcontenti-Wilson C, O'Brien PE.
in the protective effect of lansoprazole, a proton Protection against gastric ischemia-reperfusion
pump inhibitor, on the gastric mucosa in rats. Jpn | injury by nitric oxide generators. Dig Dis Sci 1994;
Pharmacol 1996; 72: 137-147 39: 366-373
19 Vongthavaravat V, Mesiya S, Saymeh L, Xia Y, 26 Naito Y, Yoshikawa T, Matsuyama K, Yagi N, Arai
Ward A, Harty RF. Transforming growth factor M, Nakamura Y, Kaneko T, Yoshida N, Kondo M.
alpha-mediated gastroprotection against stress Neutrophils, lipid peroxidation, and nitric oxide in
ulceration in the rat: involvement of capsaicin- gastric reperfusion injury in rats. Free Radic Biol Med
sensitive sensory neurons. Life Sci 2003; 72: 1998; 24: 494-502

BB FEZ WH ZWEE

ISSN 1009-3079 CN 14-1260/R 2008%FRRAN VA 1 Fi 4 N yH b A4 &

HREAKWZ L LALBKR S

BHIR AT AARE —fbsdife, arE8—, wEwE K A2 ) BB, o1 8k H I 5 A5 w
HERRR, UG B fIRR. B2 2 LAl ARRFEAZAH R RS AN CEHEAZW)  CEYe 2
SAEYESA A o (LD  GEPHAIEY © CNERIREHSAE) o CAfiEY LY K (E
AR RANUE, 25400 P NRJUREZ5 ) A TR 2y L A gm it (24N ik, Ex &
ml B S R M DR 2, SRR 25 44 QTP 24, 1B S B IRE 25 B Ao ) “an A s ) B B AA Al
BREANSE. 2N ) FH 40 T T B FH (ISR — kS 42 %K), WIALT, AST, mAb, WBC, RBC, Hb, T, P, R, BP,
PU, GU, DU, ACTH, DNA, LD,,, HBsAg, HCV RNA, AFP, CEA, ECG, IgG, IgA, IgM, TCM, RIA, ELISA, PCR,
CT, MRI%S. gD HEENER, SR3C BTRAECT . AR 5 A AUE AT ENTEA4LR b P E= 24 44 1) 05 R g
PUR I (DA S, B3R A 9B, Wi Kistroke, & #fever; (2)F % B0 1A & NARYE TR SC& #Ek
PR 9383, G )\i%eight principal methods; (3)9& T8 H & A 4 SR BAH M IR 2, B BGEDEES, Wfyin, Blyang,
[91BH % it yinyangology, A Hirenzhong, < Yiqigong; PUB P& ZE LA 4 H47 435, Wweixibao nizhuanwan( 5 41 A
%GR, guizhitang(FER). W05 /NG . (45 BI SGnfH: 5K T 2008-11-18)

www. wjgnet.com



