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[ Abstract] Functional dyspepsia (FD) is a common and recurring disease, which is difficult to treat so it becomes
a refractory disease. Because of the unknown etiology of FD, the current modeling method used in animal research remain
controversial. The lasting effect of animal models provides an important reference value for potential treatments of FD.
However, no article has comprehensively summarized the lasting effect of existing animal models of FD. To provide a
reliable reference for establishing an FD animal model, we classify each model as sustained type and temporary type based
on its lasting effect.
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W5, A4S H A A 58 N B R T & X FD R
ERRIIZS S . FD FERGFE b A F5 St a) iy 4
AR YR A R T B ) 5 R0 R A R S s A T 52
I E ARV ARG PRI A EE S M, (H H
Hj /D4 T A 4G B AR R R R R ) SRR, KRR
[l P40 SCHK , 38 3 20 A JLAF & R 10 FD 1Y & AR 7
I, AR FIBIL i 2 ) 2350 2R 174 K o LR Bl oy R Rk
RIS R 7E S 30 FD 1ML
TAHEEANFR S, BT FD WA RHLE] 4 A 5¢ 42
B, PN v R P AR s
2 HETBOA A FD (5 BAL ], A8t 2
FD AR W OHRRAE™ ) I FD AR 3 2
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A A MNFREEROCR R ST FD SRl () 4
K5 DI FD MFIT R LS B

1 ImEE FD &2

1.1 RKENRHK

Lee 251 ¥E B 16 ~ 18 J& Y SD KL (250 ~
300 g) , FHIZIK AR I il A7 i, % R4 15
T 2h S M 4 b FE A4, KRS A8 5 E E e
N T SRS B AR AE K T (19 + 1) °C 4351
FFLE 2 h f1 4 h, ARFEREUS I E KRR+ 5 dl
A1 occludin A1 ZO-1 F A mRNA 7K RITEA 92
JiE , ML ACTH AR LAY K RAPEAN B IR
Has A M, 4 h 4 occludin Fl Z0-1 HH K
mRNA 7K1 5 B4, ACTH K f¢ it s 7k - B & 7
TR MBI I N AR g b R B MRS R R
JiE , NI FD 19 Ji & 3347 2 — BRI — 48 1 [X 35
(R AR A
1.2 ER{LFlE

Shin 451 EEFE ICR /IR 21 ~ 26 g, FER IR
24 30 min Ji7 , MR 1 ST T A BEER K A9 0. 6% A T
2 (10 mL/kg) R HEAT 1AL, [R] B B 2457 5% B 3C
Hr 2% (0. 1 mL/kg) , 30 min J& &b ZE /)N Bk &
INIHERER | 5 I AR H A 2E 20 2 F AR . Miine
DTSR R AE W 5T 0. 6% R BS R , 1 R H: P
12 8] Vi ( visceromotor response , VMR) B 2 38 /i1, M\

il SD K B P AT = U ME FD 3h 47828 ; Kim
A7) U AR BEME ICR /N B, 7E R K48 245 30 min
Ja JEREEST 0. 5% WSR2 , 30 min J5 AL AL, MEL/)N
1 HEHE 2R B SR A% . Chen 280" SEHUSAE SD KRR,
FIFFAREE A 4%B58 (1 mL) Kb 17 RAE 5
T A ARSI (1 1) 4% 235 S ok A2 780 fi (K B
(1% 5 B 8 77 B 108 35 8L 1% S ASE A st A5 [ e L A5OR
G, BT 510 B PR T AL FD A
1.3 JsaiFEst

el i 260090 e B KM/ B, B B O 5B 4R 2
mg/kg, HEE 4 d FEATEAL, KA SCHE AR & B/ B
B OHE 2 2E g2 X B4l Oh 64.03%, T B R 41 Ky
93.86%, [FIHY, /N7 3 F & 35 34 Jn, X B4 o
56. 07% ,BEFIL Jg 73. 18% , KT o 212 ] 401
TESF AT AL, 7E 1 KA 25 60 min J5, 44T WUAE
SD A FRUIE s T SR LA 5 (6 me/kg) , T4 d )5
LEFE T SE B P A sk B R A5 R R T 4 S A R
F(87.9%) M 75 T X} A4 (44.8%) , Shin 21
i) R 2o VR ST 45 T ICR /B 5 me/ ke FAIBTAATE
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1.4 ZEFRBTF/ BEhFE S
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Chang %" SEBURAE KM /L, 38 33 R IR 4h 24
1 h 5 & ST T S E SR (1. 5 mg/kg) K& il
B Wsh )y iR i A e A R DL i R AR
VM /N BB B 3 7 978 Ak 5 O T K R
BIAMERARN I H 5 T 2R RS
(AR AL, 4 S R0 PG A 20 B HEZS B AR, /N
TAHEDERIEAR, B W & i T M, 0576 P B
T, RO, Zhang 251 BRI 8 JH#E SD K
S, ME S EST 1 mg/kg ABUBTHE T, 15 min J5 WM H 12
PR | R I HIRZL,
1.4.2  FHKTRT R 324k

He 452 BEHC KM /N SR EFT18 2 (8 6 ( STC) 3
BEVEE 25T /R 10. 0 mg/kg IEUR T RERER 2 K,
FRLk 10 d, XTHEME AR YR E F 08 w7 IR
Shin 251158 1 1 T A T ICR /NEL S me/kg 1)
TR T ek 4 2% /08 R HEZS (25 4L M 50. 2% , 1
RIZH R 34.9%) , 15 W S W B D1 B
1.4.3 3 o2 B R EZIK

Mine 2" F AT AR 72 (0. 03 mg/kg) 25T ddY
INELURE R TS SR AT FD Bl M R A i A RE A% 5
A PN 328 30 52 07 188 0, w40 T A0 B 1 R
200 g 2 A7 B RRATE SD HEME KR, 7E R IR 25 )5 30
min , 25 TRV DL S 25 25 40 2 T 30 100 wg/kg AT
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LR o 1/3 4, Bk I8 )8 ) 3 R 2% 30 min, A K
1R, I R RO L B AR T, %42 21 d, E
BRAEDY EAEDY R T BRI '
TRIEAL, BLIE A XTGN0I B UECT [ i
0% e Jo S | S R R PN O g ek 3, s
IR FD BYREIR
2.3  c-Kit BREHMATEH

BAI A5 BB SD KRR, IR FE ST e-Kit B8
REHAR (ACK2) 4% 100 pg,2 d 1 W, #ZE 5 W, 2 4
J WO B 265 T R B AR, 30 min J5 022 5 5% B8
B NGHESEZR LK Cajal NMEEIMEEH . 4550 K I
55X BRLA L, AR 2 8 B B R B S o, /N g

PER W E8 /0, Cajal 8] 520 5 08 TRk A, AT
T N B SR 18 W 8l )
2.4 TAZBEIRRES

MRS UR M BR824 A M RN &
P, HEHC10 2 SD Zh L, 44T 0. 1% HERH L 2 Bk e
EWHES (0.2 ml/d) S HEE 6 d, WA 43
KRG THRR/NEGRA &/ NS5, 5 H £
SE 14 h,3ESE 14 d, KN B HEZS R N i
R EERIAT LR E 5B 1 2 A =
TP R H 10 R SD KR, 44 F4K 0.2
mL B 5L 6 d., HE B 45 UG 45 41K BUE & 1 97
57 JWE 7 AR USRS R E 8 ik, K
T R T R T I, 1 | s R A R R Y
i, [FIFE Zhang 55 L L 10 H#% SD K BUE
B 5 2% RERERY 0. 19% Bt 2 Bk M v W (5K 0.2
mL) AT FD A3, fE 0% 008 K R HESs , i al E
T PR 2L,
2.5 Z=mHEZE®EER(2,4,6-trinitrobenzene sulfonic
acid, TNBS ) i 5t

Winston 253 S B 10 H #8HEPE SD KRl , H:
HLIT A4 E A 2 em S48, N5 0.2 mL ]
10% LBk 1) = HH B2 (130 mg/kg) , K 3h ¥
PLEA T BESAARRFL) 2 min, FRFFALT TS 1 min,
LB 1 TNBS %5 0 51 375 587 A4 Lsh i 45 1 4%
P T IAE FRAE IE AT K RV I B S HE 2 AR
SERL AR R 5 28 A 40 H He ik e B
HEZS B3R, 25 v B 10 H & sh ¥ i il H 40 48 4
i, 51 K RAE Be AT e SRR, RSO R i ] K
2.6 IBIFRMNHE

SRR 38 BB 4 S sk AR By
B 2 RO R4 A A Nk A S sh W i
BRCEE R M S 7 R A 1 e OO R A, iR
M ER 1 i SD K, A HHARS 2 K2, K
SR 3 h, 23 FSSH, R4 RS
10 KA T 0. 1%L L R 2% FERHE WHE S (
H0.2 mL) 52 6 d, T4 8 J&IE 17 o 4 N i s
B, HF2E 90 min 5 EESE, FRLE 7 d, B THEE
JEH 2 ~ 6,18 .56 KiEATHRE , HEA74 S5 | 1 HE
ARG, PE U A S S S, A SRR, A
HRRMEEM T2 A4, HHEZS REAE, KRS
AR5 BRI R) SR AT RS A LT RO > A A
FEJERE FD BRI
3 B4

5y =]

ARSI X IT AR R FD Sl 1A i B (L3R



286 T E S EI IR 2022 4F 4 A5 30 %45 2 1 Acta Lab Anim Sci Sin, April 2022, Vol. 30, No. 2
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T I Eh ) W3 [ A 0005 B S8 S I 5 = il e A
PR3 5 Th RS AE K20 ok 1 1 8 W 5h 77 i
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TIVEA, (EI A AL A LU MBS AR B RO FD AYR
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Jo T DA R AR 28 A A R g B I FE T i
-Ma i A TR Z0 52, S Z A PR E fh &R S A
JigiE AR AEGAR R IB IR ? dhg I #5 FD 17
EEBVEZRPY D K b FD REHFET4E, K%
50% AT FD (A Frae e R, H 5 B ikt
SDHPRAS VL R SR A K, SR R Ry ik
PEAT FD 3EAL 8 SR 3 A [R] 4, {H ] DL AL 481 95
NAETEVL S R FE 8, R FD AR 41240 1k
B EEAR, SRR A E &SR,

F1 FDIYHELL AR
Table 1 Summary of FD animal models

N
TR
IR BRI Eik7) PIRF TEAGL LTI ] SN ) J
Classifications Types Animals Methods Modeling success time Modeling Principles
duration
7K 2 ; ; . ; s
kR LK H TR, 722 R i
JAE SD KB Immerion | 4D 14 SR
Adult SD rats IsIo Restraint for 4 h Immersion pressure stimulates intestinal
restraint .
stress and inflammatory response
pressure
Al Bz 3 13 R
WAE SD KRB Fgftﬁﬂigﬁfﬁl{ﬁﬁglﬁmﬂﬁmﬁi
BRACHIEL e . P, 23R 5 R 2
ICR /MR Acidification  GBLF 30 min Ld Aodifts the  eastrointestinal  tract
Adult SD rat/Adult SIETICANON 30 1hin after modeling ¢ aay ¢ gasomestnat - ract,
. . stimulation stimulate the visceral hypersensitivity
ICR mice and delay gastric emptyin
FRUHOR y gastric emptying
Lasting effect HAFE SD oK B/ AR BUREZ5) 1) H E BAE S BOE O
I1fe A 754 ICR /) B/ 4F KM N _— Xt 35 A B T
i MRRE KM ggiear bR 40 ok SRS
Temporary type /MR . . - Gastrointestinal ~ side  effects  of
Cisplatin Within 4 d 4d .
Adult SD rat/Adult (ip.) aft Jeli anticancer drugs lead to nausea and
ICR mice/Adult P atter modehng vomiting, resulting in gastric
KM mice motility disorders
. BELEBT M JIEL 68032 %, #8 5ib H 1 18 F- 3
KM /)N F/ ] o N N = ’
SR KM BUBAE BT FE ey WL i 0 30 1
SD KH LA Within 1 h 1d Block  muscarinicreceptor to  relax
Adult KM mice/Adult  Atropine . . . recep .
. after modeling gastrointestinal  smooth muscle and
SD rat (i.p.)

cause gastrointestinal motility disorder
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g1
PEYUES]
aEITA BN Yy ik T RS R ] i J5 3
Classifications Types Animals Methods Modeling success time Modeling Principles
duration
VR T BELEBTT AT J 32 44% , 41 2 1t AL 0 1 51
HAE KM DBV AR S JWRZR BRI, 400 1 F 28 LA 4
. WH/EE BEHEEShN et o
ICR /N N . Block opioid receptor and inhibit the
. TR Within 8 h 1d . X
Adult KM mice/Adult L ” " Jeli release of acetylcholine, prostagl-andins
ICR mice ((.)per.aml)e after modelng and inhibit the contraction  of
L-g/1-p- smooth muscle
. Sl 5= 2 1152 = 2 s B 71N N7
WAESD KBURE TR B i S Y
ddY /R T #AJ5 30 min L Aetivate o ad o selaxe small
Adult SD rat/Adult  Clonidine 30 min after modeling jetvate < adrenoceplor lo retaxe sma
. . intestinal  smooth muscle, causing
ddY mice (i.p.) . . e
gastrointestinal motility disorder
& B 32 s e 5 Ik
i S 3825 2, B T
prg W Wistar REUVR o B HHL, 35 1 M ) e
S l"(*d . A ddY /MR Dopamine L 60 min 1d Activate the dopamine receptor of
Sustamed pe Adult  Wistar  rat/ p ) ) 60 min after modeling gastrointestinal tract to relax the smooth
Adult ddY mice ‘rece[.) ﬂ(t)r muscle of stomach and cause
‘(igi()::l; gastrointestinal motility disorder
< e e
g e e e PR SIS
BAE SD KR - e ik
Long-term Within 14 d More than . . . .
Adult SD rat high. aft Jeli 14 davs High-fat diet affects bile secretion and
e atier modeling as gastrointestinal hormone expression
fat diet
e 10 d/21 d - REHERINED, 77 L RIE R I
FRAE Wistar B T HEBUF10d21dPy BLE 2 , I oA A
Adult Wistar 1z tﬂh i Within 10 d/21 d  More than Tail clamping combined with forced
it st Ll}z " after modeling 10/21 exercise can produce anxiety and
trmtation days increase visceral sensitivity
c-Kit 5 57 f& FE Cajal [ 5720 M 4 T RE RO, i
. ARUSERE RS 10 d . H 3 71 ity
A SD B LARCREE) WS 10 d Y 14d L BCH B s
Adult SD rat C-kit Within 10 d More than  Apoptosis-like changes in Cajal stromal
" @ monoclonal after modeling 14 days cells result  in gastrointestinal
antibody (i.p.) motility disorders
P0IBT B, 0 M R v O
25 SD K B MOBEHEY WSS 6 d A 56 d LA b M R 0N A
N ?‘ al SDM‘ ) Todoacetamide ~ Within 6 d More than The damage of mucosa leads to
conata o (i.g.) after modeling 56 days gastrointestinal  high sensitivity and
reduces gastric compliance
SRS W 3 9 A SN, 7 A A R R
SHe == = R TH
2% SD KBl SRR GBS 1d A 56d LLE iﬁiﬁ?ﬂﬁ%ﬁf inflammato of
< " o Within 1 d More than A B
Neonatal SD rat L. . . gastrointestinal tract to produce a sense
TNBS injection after modeling 56 days . . .
of satiety and  gastrointestinal
motility disorder
RN GRS B AR R
B AL F BN 56.d LI T W AR S NE T A0 P I v SR
iy SD KK Wk &R 18 d J5 More th Restraint stress combined with mother-
Neonatal SD rat New sequential 18 d after modeling 5 60r§ays M infant separation produces anxiety to

stress method

cause  gastrointestinal  inflammatory

response and visceral hypersensitivity

A4 FD B9 PR HLIE AN 58 4 W afy, O A7 —
AMEELRERS 5 A B FD RYREIR  iif R 55 450 B[R] fY
“YWEL BAFTE , IX 5 ZERMIE AR IR IR %

PEATHHE— P RIRT ST, R s B ML b 1o SR AR
T EWiE, BT 8RS EERELE FD ik
PR PRAE A EEA, X FD B e TR e B Y
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