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Abstract

AIM: To evaluate the effect of 5-hydroxytrypta-
mine (5-HT) and electrical stimulation on gastric
electric activity (GEA) in rabbits with gastric
dysrhythmia (GD).

METHODS: GD was induced in rabbits by pe-
ripheral injection of glucagon. Peripheral injec-
tion of 5-HT, gastric pacemaking, and electrical
stimulation of the paraventricular nucleus (PVN)
and raphe magnus (RM, P7) were performed in
GD rabbits. Four pairs of bipolar Ag-AgCl elec-

trodes implanted on the serosa along the gastric
greater curve were used for recording GEA. The
stimulation of PVN and RM was carried out us-
ing brain stereotaxis apparatus (SN-2). The ana-
lyzed parameters included frequency (F), phase
difference (PD), ratio of negative PD (RNPD)
and corresponding rate of waves (CRW).

RESULTS: The F of GEA in the gastric corpus 2
increased (from 4.29 + 0.60 to 4.56 + 0.59, P = 0.05)
and that in the gastric antrum decreased (from
4.54 + 0.51 to 4.27 + 0.44, P = 0.013) in GD rab-
bits. Injection of 500 pg 5-HT accelerated the F of
GEA in the gastric corpus 1 (from 4.06 + 0.45 to
425+ 0.37, P = 0.031), corpus 3 (from 4.32 £ 0.51
to 4.58 + 0.36, P = 0.041) and gastric antrum (from
4.54 + 0.47 to 4.73 £ 0.44, P = 0.017) and im-
proved the CRW in the gastric corpus 3 (from 0.78
+0.13 to 0.83 £ 0.10, P = 0.030) in GD rabbits. The
F of GEA in the gastric corpus 3 was (from 4.27 +
0.53 to 4.52 £ 0.47, P = 0.022) increased by gastric
pacing. Electrical stimulation of PVN decreased
the F of GEA in the gastric corpus 3 (from 4.47
0.44 to 4.14 £ 0.46, P = 0.046) and gastric antrum
(from 4.05 £ 0.54 to 3.69 + 0.55, n = 12, P = 0.039),
increased the RNPD in the gastric antrum (from
0.32 £ 0.19 to 0.40 £ 0.19, P = 0.046), and greatly
inhibited GEA in GD rabbits. Electrical stimula-
tion of P7 slowed the F of GEA in the gastric
antrum (from 4.31 £ 0.44 to 3.86 + 0.47, P = 0.012)
in GD rabbits.

CONCLUSION: A rabbit model of GD has been
successfully developed by injection of glucagon.
Peripheral injection of 500 ng 5-HT and gastric
pacemaking prominently improved the waves
of GEA. Electrical stimulation of the PVN and
RM decreased the F of GEA in GD rabbits, which
demonstrate that there exists a “descending in-
hibition system” in the centre nervous system.
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BH: MAR5-HT A & R goxt § ¥ FEla s
HEEZOREH BESITHE.

FiE ARG bR ENHT B ZHRE
TAEFTEAAR R AR EHS-HT. FAF 5
A, B R E SR e P 4 KA (PT) 8 Ty ik,
W5 B R T Rk, o F R, AF
EHF VAT T FHIME, AL E, ALk
FORTG A E, b SR, £ RS-HTA %
Rl BT EFIAEAFTBHZORFTRES
EEAH

SR (k&g SR ES, BRI F bk
(4.2940.60—4.56+0.59, P = 0.05), § % 4 F M,
% (4.54+0.51>4.27+0.44,P=0.013), § ¥ 4
FEMRE T R, 2)F PAEFELLEMIA
EHT500 pg S-HT/E SR 53 hbe (B 4R1: 4.06+
0.45—4.254+0.37, P =0.031; §4Kk3: 43240.51
—4.5840.36, P = 0.041; § %: 4.54+0.47—
4.734+0.44, P = 0.017), s xF & T4 (F 1K
3:0.7840.13—0.83+0.10, 2 = 0.030); (3)§ ¥
AT AR F RIS A b, §IR34.27
+0.53—>4.524+0.47, P = 0.022); (4) BH&F
AT SR — TR E, §
1K3(4.47+£0.44—4.141+0.46, P = 0.046). B £
(4.054+0.54—3.69+0.55, P = 0.039) £ 7% 2%,
B % fi A &5 (0.324£0.19—0.4010.19,
P =0.046). 45 % F 40 R H F b, $t—
FIERPARAE “ FATEIPH ZAR” ;O F T
EFIAAEAPTE ARG B EMERIZG.31+
0.44—3.86+0.47, P=0.012).

Zit: SR ERMR S B LG, § AT
A 5 R, SN ESS-HT 500 pgd §A S
SA G WAL IEE, R E Bk AT,
T FAAPTE RN 3 — R I%F R,
TR T AT R R KA.

KR BRREL ARG AR RRER
3 HEZER
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FIHEEELLE 5 1 (gastric dysrhythmia symptom,
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GDS) & iz 3 DI e (3 1) 5 o f 32 EEHAE
1B, PR 1238 WL, 0 G B REIR, (H2F 4t
HE . X&EmAEYAGREKIN AL, (HEGGEK:
A HIZR A FEA 5 (basic electrical rhythm,
BER)F AR, 32 B & Rl 5 1 2 A IR IR AR AL,
Tk B AR S L h AR (3h ) PR I
. SWrRa T AT EEM D 1RO
(5-hydroxytryptamine, 5-HT) ;251175 8 W4iE
BB T Re ) A A6 5T, 5-HT R 5 &
iS55 1 W T R 9 DI AH K. o
KRG B s sh K E R EEEH. SN
ANREEARAL IS, AR TS BRI A i 5
NAR B AT R G 0 105 ) R 47 ) 25 14,
B BRs sl WA s R, i
SEyRE, 825 AR E]_FRe R R — 3 201H
AROAEACHT o W & A 1 — 2o AR A AL &R
BRI, A EATEED, DL H AR E
Ji 2, BN AN 3-4 58 BT, AR LI e b 320
PEE AR AL 22 RO RT S, R AN
TS 5-HT. Bl fke i, il o5 e Mg
BERKZPIITr 1%, 5 5%5-HT S RURIHONT 8 15 i
ZALBLAGH 7 22 5 WS B s .

1 RIASE

1.1 A ERERTVG =2 A 25 0, MEMEANRR, 140
2.0 kg+0.2 kg, "1 E ALK S W TR R
AT, AEPEEAIE S SCXK(Y7)2002-0011, 43 %
TiFE. 5-HT. JBem i bE 20 H Sigma A v, S
G NETE 1V 5 K 7 S s VT TR M e S
FALZRAMPLOOW SW75 AR B TAES,, DU
EGGIBUK#% (3 [E Biopac A 1), WD-57 XU £ ik
WA ST A (AT IR, )\l R i 45
VR A B R (55 EIMPIT A 71 DS8000), SN-2
PR 08 ST AR 8 AL AR B').

12 Fik

1.2.1 FAR: A#RBEH 2 A0, RET&E&18 hil
L, A HPOK. RS KA 540 mg/k g SRR
550.5 g/kg IR AL RSB EE, WEIR
T2 emiT M ALIEINA10 em ATV, R
T, PR 5, REEKHE T E. H R
TRAE KU FLR, G St i LA,
P4 22 IR B, BT B D A BTs, Sl
s, IEARAE ko, AR e ks, A g-
AgCHEFEHINE, Ei4e1 mm, 49 HLE 5 k0
TTTCEARD. BREA(EA2). HREHE S
Z A AAR3)FI I 521 fka). A0 F A 1) XAk 7]
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mie £BHE
Deponti % #F £ &

PS-HTTHL it §
Wi iE Fy, 1A
A AE R
(MMC) & 3Lk £
¥%, T EHA
NESR AR, R
40 B HA R AT
WA R R R
B AT AR &
FHHE ML 3
A 35 A A T fE M
H i gk % 09 s
FRIEIK. W T
W5 B WiE e
XAHRERSE
e k4280,
90-4-4X..

LS BIE TABRIEEE PSS IVES
BIR1 3.60+0.36 - - 0.91+0.08
Bik2 3.69+0.48 0.46 + 2.50 0.41+0.30 0.86+0.09
BiA3 3.48+0.33 1.03+3.89 0.37 +0.32 0.84+0.11
=E= 3.77+0.45 0.25 +2.55 0.42+0.27 0.87+0.09
Lk 8= SABNIEEE PSS ZSIVES
Al ] Al =) Al =) Al ]
B 424+013 4.17+012 - - - - 0.87+0.03 0.87+0.03
Bik2 429+0.13 456+0.13 1.67+055 2.27+049 0.37+047 0.31+0.41 0.79+0.02 0.81+0.02
BIA3 4.45+0.11 4.43+012 1.43+053 1.14x0.42 0.39:+049 0.40+0.04 0.83:0.03 0.81=0.03
B 454+0.11 4.27+0.10° 1.78+0.38 1.63+0.43 0.34+0.04 037005 0.81+0.02 0.79+0.03

°P<0.05 vs WIBA.

PR KZ93-5 mm, W H BT I 5 HOENL
AU B, FHEEZAE2 R . HEREAXT IR
WEIMP100WSW 16T AM15 5 KE T R 4L,
HPIARJGWIZ2-3 h. FEA 00 L FE 5 S ik 2%
i A R K AL
1.2.2 s A K A Sk 50 [ e 1w 7 A4 e A X
O TSN VA LN DA S N VA
PVN(4#5: AP 0.0 mm, L(R)£0.5 mm, H 13.5 mm)
HIP7. FTHRL RN AE TR AE N 5%, 4> BIAEPVN
FIRm(P7)%h 24 /NI X 5 AN BE SRR o s, A
o 8 20>t 1) A% S A R AN 4 B R
FHTF A WS T 4 5 i 55 TV o 5 1) 7 1%,
EME AN ML B, SR 4R,
TF PR 53 /I ki, AR S 00E SIZ i FEL AW 1) 5K S o7
1.2.3 LR ()R — B Al i, dsg—
BRI R, ARG (2) B e Rk S e v
Bl 2% STFT O 22 A ALY, s K
JEH AL (B) B Sk H500 ng 5-HTid %
FE AT AR, (@) FES-HTEHM R E1TH
A I S R B L S AR A, O
LGS S P IEH H HEK0.3-0.5(cycle per
min, cpm); (5)% 55 1% IO S I S AT S
Ak (6) 88 AL PT HLRIOE S 2R FL T S
k.
1.2.4 MLE A K (DAL 22: DY SR % B ke 25
MOEMARD B2, B3, BEHE R, BUE
W TEAE 1% T IS A TR 2P R B ()

() 26 V55, 0 S i % JE V& 5 T 0 A O IE
FAGL 22, SE TP S N AR 2, BT s; (2)
BTEX R 5 T KB 50 Al
BTG, TLAFRE I (18 B oy R A HH B8 250 ) B AL
G)SAHAL L FEREANIE s, SOk 2 IR
UBO A S AR 22 AN BRI LR (4) T3
AR ROl 15 minP VYRR B H L 1)
AN (5) M B (V- P-P){H.

Fit A K S E s lmean £ SD#
IR, 25 R AL O ARG, P<0.05 0 ZE 5
CEN RS-

2 R

2.1 B B RJ5E2 hkE o 1 1EH B A,
3.48-3.77 cpm, 5 UMERSEIGAH A, AHAL 2230
IEAH, &I bads E (1, K1),

2.2 I B W AFTAAA L kA g R
B2 5 AR B (4.29+£0.60—~4.56 £0.59,
P =0.05), H RN 4.54+0.51-4.27+
0.44, 2 =0.013), B 1R ALB AL T ) (R2).
2.3 SPRVESTS-HT B HEERELG, 4MEHEH500
ng S-HTHUZL NP (B K1 4.06+0.45—>4.25
+0.37, P = 0.031; HA3: 4.32+0.51-4.58+
0.36,P =0.041; H5: 4.54+0.47~4.73+0.44, P
= 0.017), PIEX N AR AR LF(H4A3: 0.78+0.13—~
0.83+0.10, 2= 0.030, %3).

2.4 FAI B B RS RN
P, BK3(4.2740.53—-4.524+0.47, P = 0.022) %
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SRR ABRIE FABRIEE R RN

gl B Al I5) Al B Bl B
=N 4.06+0.11 4.25+0.09° - = = = 0.86+0.03 0.96 +0.02
SiR2 416+0.12 435+0.14 1.61+050 1.03+0.48 1.31+042 1.60+0.36 0.75+0.03 0.78+0.03
SIK3 432+0.13 458+0.36° 1.07+0.37 1.18+0.45 0.36+0.03 0.43+0.03 0.78+0.03 0.83=0.02°
=Ea 454+0.12 473+0.11° 0.31+0.42 1.60+0.36 0.37+0.05 0.37+0.30 0.79+0.02 0.82+0.02

°P<0.05 vs 7F5Y5-HTAI.

SR BAE TABRILE R RN RIR

Bl B ail =) 8l =] gl =]
=N 431+0.20 4.26+008 - = = = 0.90+0.03 0.91+0.02
SIk2 4.27+0.17 437+0.06 1.64+0.33 043+065 0.35+003 0.39+0.11 0.79+0.02 0.91+0.02°
SIR3 427+014 4522013 1.33+043 0.39+0.27 035+0.04 0.43+0.05 0.80+0.02 0.89+0.02°
=] 431+0.16 4.38+0.15 1.37+042 1.70+059 0.35+0.04 0.38+0.06 0.80+0.03 0.86+0.02

°P<0.05, °P<0.01 vs Si2EA.

0000000
-0.802205 =

—{-0.220337
0661011 2

0177409
0532227

0.000000 ,

0670980 2

240.00000 300.00000 360.00000 420.00000
seconds

el PIB RN AR (H 42: 0.79£0.02—~
0.914+0.02, 2 = 0.002; FH1£3: 0.80+£0.02—0.89
+0.02, 2 =0.023, £4).

2.5 F A kg B ELBIA % 5 A
Whedt— g, H143(4.47£0.44—4.14
+0.46, P = 0.046). B 5(4.05£0.54—3.69+
0.55, P = 0.039) % 5\ ¥, W FE AL LT
(0.32+0.19—>0.40+0.19, P = 0.046, £5).

2.6 P71 A S LA A PT HURIEUS 52
18431 £0.44—3.8610.47, P=0.012, 6).

3171E

S R AR LR FATR 93.48-3.77 cpm, 5 LAfE
S 45 AT ), 0B 7 T R SR OO H B i s
FVU 2% R IR VA AT SRR A A 2 T g
JER N H AL R — N R, 45
A ic s AR D (R AR ) B AR2. EAR3 K
T SEER N R, L v Y T e TP s R R
SO 22, UL rAL (i) S, AL 224
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H A7 2 T U 50 W) B AT e 1) R B ST A5
KB e NS R e sEsE, B
FABEALAE AW BT S 4 RS
(0 -l ) R 42 PO S 20 a3 sl S FE A A 220, &2
LS “FEfE I X (area postrema, AP)”
PRI G AR S, AP J] S A T8 ) T A ) 39
SENR BRI AT, AR S R S
B FRAELIN. VF2 SRR W] AL @ )
Pz PR IR AE . B IR REEIRRERI 2 T R AT
PEFIEI T AT E AT 1 RS RRPH S 2 o5
JYr P L A 7 T TR SR R, B B
18 8 W8 14 5 AN 0] ZRIAE P, BLCajaldl
Hfi(interstitial cells of Cajal, ICC) 4 J515)) J1 [F )17l
AR A S (b A ke e MR AR M. Tl
€ M- b L [0 v R R AR S (A
FRVRE A 775, i 15 I T L Dl B TG 3 ) DR B

T N E RS Tk B RS B
i mi(pacemaker), 5% AL I ) 18 i 22
B HEHAm ] JT 1AL, R L N
3 cpm. BERJEIEE AR FILGLAEAEI. AU 2
B I RREAR I (82, HAT S Dhae M AN () 25 5t
PRSI DL R FAb et 5 SO WAL e Sk
PN, EGGRI A+ F R H, L2kl
GDS. H] LAMEIEA A H(BER) ) A 5 AL &
AR SEEL 0 JR AR 2P ()M AR Y

WA # G E

VAR R E
BERAT &, R
S-HT % B &4,
P AR R st
Byzagan
HHBZAORFE R
# %, t—F
PE KK KB AT
P8 P AR R B
Al T AT
B A T AT
X BANERR
3 R4 04 i
)R 69 MR A VA R
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e H B i gk 9B
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iR EE

VAP AR Fy de b T
VAEH ST B W
ik R B — A
T AR %K
R

bk BRIZE BRI R RIS R
ai B Al I5) Al =] Bl B
=N 3.70+£0.08 3.71+0.09 - = = = 0.82+0.03 0.74+0.03
=1V 431+0.18 434+014 1.60+043 1.19+042 036+0.04 042+0.05 0.77+0.03 0.80+0.04
SIA3 447+013 414+013 1.65+£0.52 1.74+0.40 0.36+0.05 0.33+0.03 0.78+0.03 0.78+0.02
55 4.05+0.16 3.69+0.16° 2.38+0.53 141061 0.32+0.05 0.40+0.06° 0.75+0.03 0.74+0.03
*P<0.05 vs ZEBIZEBRIBIHL.
IR BhE TABARIEE R BB NIE
8l I5) gl =) [z =] i =]
=N 3.64+0.10 3.76+0.14 - = = = 0.77+0.03 0.83+0.03
=10V 468+021 436+025 1.01+044 0.71+058 042+0.04 046+0.05 0.74+0.03 0.78+0.02
SIA3 445+010 4.26+013 0.74+0.33 1.26+041 048+0.04 0.42+0.04 0.75+0.03 0.77+0.02
55 431+0.12 3.86+0.13° 2.10+£0.47 1.03+0.45 0.39+0.06 044+0.04 0.74+0.03 0.74+0.03

*P<0.05 vs P7 BBRIEAL.

RS o5 2 IR 2 A PR P b 22 A% 0
LG 2 . HABAA I IR 35 2k IS SR
Oz, SRR BRI R, )AL H K
A% )P H: DI B ThBETE ;T
FUEEEN; 4 B PR (4) 2P RE I : B i g
F REERAE. ARSI R F AN R S IR e R 3R
FENLFTIE S AR A SRR, GRS AR
L, BEAR2BR I, BAL 3. B EE.
S-HT X AN I 25, A E B pE s i, A
1A N 95% 1) 5-HTAE 3 38 1) ) W % 40 Ja A S ol
ZouhE . S-HTI 5 AR AR, 7EH
Wzh ) B syt R E AR, S-HT S
¥ 38 By 7 25 0 Wy S U AR 1) A A s R
%. Deponti®" W 5T K BLS-HT Al Lk g iEig
g, [T E 51289 (migrating motor com-
plex, MMOC) H LI 22, RT3 25004 JIE R 3
S WOR AT S-HT S AR 5T, X
PR b 55K 22 4 A7 R0 24 FLAT T I R X
ARSI AR A R AL AR 2 (R
Gk 41500 ng S-HTJE AR I, 9w xt
I 2 ARG D IS S S I,
W R AU, $EOR, AN RS 500 ug 5-HT & H ik
A RO AR LRI AR R E
FZPVN)EAL EAZ IS E 07 58 =i =y, 3
i ThRe Ry, BA & FAR O T 45 Dh e,

J Y1 A RIS B0 IR R e P R, Ao AR B AN
WORE T E R W B A IE5) & &R
DL T S0 1) 5 A 97 L AT 32 IR R Y 1 T,
O OB BIP VN N [ D) e f 52 2% (1A% 141
Z—, HNIEESRREY).

r}14% K 4% (nucleus raphe magnus, RM) /2 4 fixi
J T AR AL 1R — AN AR A AR A I 2H T T
RM A AEAEAT 70 930 5-F2 (Ul (5-HT) . PYIJI
o P K S T JIFL Bk PR 4 . 3/ 22 5 S-HLT %) 4 i
PR AR PYY T HEK, BS5-H TA A
ILAFEL S-HTAUE HUIR I 2B 80 3= (thyrotropin-
releasing hormone, TRH)JLA74E. I KA 5T
KW, P EERZS WIETEBUR . H . WP AE
THEREVATAT G, AT 1 a2 fe s et

R} B HLIE Bl 1 15 Sl R AT PRl il
T ST, B Rm i 4K 32 20 A Hg Y,
AL, IR mA 26 /2 470.5 mmif {7 i, mf 5]k
5 HLYE B0 IR 2 A RN, 3K 3R B S i 7K P IR A7 AE
—A CATHENAE RS 5 TS RS AH
GG, RS sl AR T RE. TRE T
A2V ) 5 R R I A B ) 1) LB e A
1Z B Dy g 5 XA PE 2 . 1 B 00 35 i P ) o
R EE A6 ] a8 R AT PRI RIFD R AT PR Ay Y 4 0
PRI DIRENE 3).

ASEI AR E R AR AR b, 5
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ol 2% K% (P7) Ha IS fE

oL R, AL

S, SRR TG, WE R 9:Brh, st
53 AR ), SRS
WPt AL RS

B2, AMERES R R RS, B L

BB ST IR AN RESSS-HT 500 pngak |
RUBHE TR IR, H BRI, E5%
AIPT WU D g A, ml g P AT IE
TR GEAE KA.
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