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SD KA, BMMHKFREIAMAOM. BFHHE3W (FTEHEETHF2. 4. 68), AWMy k34 (T
HEFHER 2.4, 6 ), BAEHK3IE (THEEHER2. 4. 68); EFMA3A (TARBRETR 2. 4,
6 R ), k124, HM6 R, »HEHERTH 2. 4. 6 AN ARG B#E T, ARKE, 224, £12
Bristol ¥4~ MR, ALiB. B, R EHAKE, ik D- Kb, fiE R B g E (ACTH),
s B LA R REA (CORT) ARRBERE, R FE5-1EF 2 G, HSEFAkE, B 9aX R Ak
KEHGIm | EAZEHIE I Bristol #9538 & . dn i D- A4EEAK (P<0.05 ), 87K 540 K AR A 4% (P<0.05 ),
By RAK R AWR #5383 (P<0.05); &5-1#EF 4 BlE, HiEwarks, B4 9 K K HARKREIG I,
FAP KK I Bristol B3 5. 38 A Bk, fiE D- KBS (P<0.05), &F 4 BA% My kAKX R h
TR Y . AWR #F457t 5. fik CORT 1k (P<0.05); £EB°H# § 6 BJ5, 5 Ewaks, #A
94K KRR Y. MAKEH M, IREAK, B EAK. R Zarok et R Y. EAEAH G A Bristol #4557+
. fiF D- K#E. ACTH 4% (P<0.05); #F o & a5 Ay R K RN BILIE I, f75 CORT %
& (P<0.05), &K KImid FAmBARFEIAHANLARFF. &I FETEFTHHNREESFTHE.
WK R, AP TREARL 6 B T 2 LG B4 IBS-D K AR, AMY KEAEEETERFETS
BoEIG R B AATEAT, BRI AFIE TR R AR E

KR MIB R LRI AR IR TR R A AR

Comparison of Three Types of Diarrhea Predominant IBS Rat Model with Pi-Shen Yang Deficiency
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ABSTRACT Objective To construct and compare the advantages and disadvantages of three rat models
of diarrhea-predominant irritable bowel syndrome ( IBS-D ) with Pi-Shen yang deficiency syndrome ( PSYDS) .
Methods Totally 72 SD rats were randomly divided into 9 model groups [including mother-child separation
combined with senna leaf gavage groups ( 2, 4, 6 weeks ), rectal dilated combined with senna leaf gavage groups
(2, 4, 6 weeks ), water avoidance stress combined with senna leaf gavage groups (2, 4, 6 weeks) ], and 3
normal groups ( administered with distilled water at 2, 4, 6 weeks ), 12 groups in total, 6 rats in each group.
Feed intake, water intake, fecal particle number, fecal Bristol score, visceral sensitivity, anal temperature,
grip strength, weight-bearing swimming time, serum D-xylosa, serum adrenocorticotropic hormone (ACTH ),
serum corticosterone ( CORT ), and pathological changes were evaluated at week 2, 4, 6 of senna leaf gavage.
Results After 2 weeks of intragastric gavage with senna leaf, as compared with the normal group, water intake
increased, fecal particle number and fecal Bristol score increased, serum D-xylose level decreased in the nine
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model groups ( P<0.05 ) . The grip strength decreased in water avoidance stress combined with senna leaf gavage
group (P<0.05) . The AWR decreased in rectal dilated combined with senna leaf gavage group ( P<0.05) . After
4 weeks of intragastric gavage with senna leaf, as compared with the normal group, water intake, fecal particle
number, and fecal Bristol score increased, the grip strength and serum D-xylose level decreased in the 9 model
groups ( P<0.05 ) . The weight-bearing swimming time decreased, AWR score increased, and serum CORT level
decreased in the mother-child separation combined with senna leaf gavage group and rectal dilated combined
with senna leaf gavage group ( P<0.05 ) . After 6 weeks of intragastric gavage with senna leaf, as compared with
the normal group, food intake decreased, water intake increased, anal temperature decreased, grip strength
decreased, load-bearing swimming time decreased, fecal particle number increased, Bristol score increased,
serum levels of D-xylose and serum ACTH decreased the 9 model groups ( P<0.05) . Visceral sensitivity
increased and CORT level decreased in mother-child separation combined with senna leaf gavage group and
rectal dilated combined with senna leaf gavage group ( P<0.05) . There was no obvious abnormality in intestinal
mucosa histopathological findings of rats in each group. Conclusions Mother-child separation combined with
senna leaf gavage, rectal dilated combined with senna leaf gavage, water avoidance stress combined with senna
leaf gavage for 6 weeks could all be used to establish the IBS-D rat model with PSYDS. Mother-child separation
combined with senna leaf gavage and rectal dilated combined with senna leaf gavage were relatively better, while
water avoidance stress combined with senna leaf gavage was relatively poorer.

KEYWORDS diarrhea-predominant irritable bowel syndrome; animal model; Pi-Shen yang deficiency
syndrome; biological basis

15 75 W g 5 B 4% 5 AE (diarrhea-predominant
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T, 3FEEW, THIMARKE. 65 FEE
TEHEE 10 mL/ (kg - d),

422 EEKNE O EWEFELE S, H5H
EFRIEHREE 10 mL/ (kg - d ). FHHEFTHREK N B
— & W P KA Y (55 cmx 35 cmx 35 cm),
e — /NS (10 emx 8 cmx 8 cm), 7K
(f(f%ﬂ(, EEEPQE—F 1cm, %J:q: 9. 00-11: 00
B E AL, B8R 1h, #8510 K.

423 FpP Ik IEEEFERE 5, 45 ik
FEHHEE 10 mL/ (kg - d). FHHFTEmY 5K AR
EAY IR S ER Al R BUITTT, EHHER RS, %
I B ERBEVR TR A S ZE AT T2 7 em EATT 141
1 em &b FH B A s b T o A K BB ARATS, AR5
K EUE T 18 cmx 8 cmx 6 cm [ FEHI/NEH, i
HAI S s FRHSE 2 F#0 5 DL 80 mmHg Fi g ] B
A E B 5 min, BR 20K, ELE2 7.
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SR E ARG L
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TolRE, WK, AR EE R RIS, TINE A1
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ALK . HP SR (g) = CnkkE —F
i) R RS HFYoKE (mL) = (ke —F
A ) | R RE
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JE A9 30 X454 K BREA T AT IR I o 0 R ik
KEATTTHE, HHAREEME, — NRREERR, —
MR A W AR TR AR AL 6 cm, T
TR, MK RE. iAE%RE 3~5 min,
DIV FTE S e, AR v AR i 14

55 B IHiAEm TEREO0. 2.4, 6L
YLS-13A K. /N BRIy 3 s S0 a2 4% 41K B4R 77,
A HEE 3K, [A)FE 10 min, BCEEEHE,

5.6 MEHKAK FrEHE 0. 2. 4. 6 JHN
B S IFIK AT ] o KR BRUATE 10% oETH FH 4028 [
LR, SR JEH K BB T 7K 1 K46 P9 (60 cm x
30 cmx 40em, (25+2) C |, HiHE ANREfRAEEASE,
MREE ISR s Rk 2 B il s bR A~ B
TRUTAKIHFFSE 8 s ANBE L% -

5.7  HeMSRR MR A5 ALK RRAEE IR TR T Y

H50. 2. 4. 6 Ja 5 WESHEE AT IR B MR . R R BRI
TEHRAPEAR RIEHN, 1E5% 4 h R HEE R 5L,
Jf LA Bristol 43 % # % ' ( Bristolstoolscale, Bristol
I3 W HRIEAT
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withdraw reflux, AWR ) : T X BUE | >R H H | 285
ELG ORI, X645 20 O B 43 0l 320 AT P9 I B0k P
Hro MHT, KREZEEAZEIK 18 he R fil R BT
BRI HE S KA, AR5 IR PR A Il 5 A Bk ZE A
AL 7 em, FEATTTAM 1 om 4 B i ofs H:
ETERBREBIRA, AERKEE T 18 cmx8 cm x
6 cm MRFHI/NE T, HEHASE L, e g 2 T
Jo 18 1 AN AR, USSR BRI BE X g i BR A
Sk B . 43 R A 20, 40, 60 Fi1 80 mmHg
ANEST, BIRY KL 20 s, HANE SEL 3 %k,
[ F% 4 min, B3 QAT 431, AWR PR FRifE
073, T4 Hnd sKRIEOR BUB S AR E ;s 147,
25 T RTE I A ARG E , R B ER; 248, BT
BRI B2 S AR (R BB R 4R B T 5 3 43, IR ERAL
IR R ZSC AR FF R I T R B o if s 4 43, IR AL 3
Fllcs, MEERE SIE IR . SPTG R .

59 Mg D- ABE. B LR MR BT
o ORFHIAIE = BRI E L3 D- AHE, FZHRULIH A3hR
HERRVE . KEUMIEE FARE B3R (adrenocorticotropic
hormone, ACTH ). i} K Jii fild ( corticosterone,
CORT) &k H ELISA LK

510 AR 2 2A R I AR 4% 2 i A
RS, ERIBENTT T4 10 om AbRZE I B 3 cm, T
A R AACRE 1328 2% ot g T, A 10% ik
MR AR e, BEEETOREIK, A, &
MU R (5 wm), 4795 K& -t 2L (hematoxylin
and eosin, HE) 4uff, XEIHGHHARL

6 ZuiteEabBl RA SPSS 23.0 4t it 43t 4K
AT 508 TR BORE B Se T IE SRR B, SR
Shapiro- Wilk #:5; % 1] Levene ¥ 561777 22 5 1
W A IEAS AT 255 TR SR 2R O 254
Brs i F RS0 LB SR A, SNK K g i 4720
[P EL S s P<0.05 AR AT ¢ .

# R

1 FURBIEESFERM SN, KRG
Too IEHWHERREU R, KRS, s Ry,
BRBEFTAICTE, A AR SRS TR TG
HEE 2~3 RO I BURYS , RIC L AE S BE A ]
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MR, KEEZERE, sk, HIGasE, L
ME. WD, HERAEREL, #EBEE, BOmIETIE
B, OAZ N AR, RE R, EEE TR, AYoKE
BG, JRERTARR(ER (k) ATEMRERRmENG Y.

2 SUKEMAEEE (1) N6 EE T
BTF, HARA R RIS MR BN RIS 45 4] L
WESTEIEE XL (P>0.05),

3 HHKRHUER. HYOKE . TR (£
2) HEWHEE2AKAEGE, SARRHTEES
SIGFE X (P>0.05), HIEMFEHE 6 H, #5485
RIZ] 5 N6 4l bk, H b sEHd (P<0.05), K6
Ak i/, Hk o B6 4181 M6 2, {H =4[] Lt
WESTEIEE L (P>0.05),

FEHE AT, FSdlmoKE s R L8 T2
B (P>0.05), #H 2 5, £HAIL4 5 N6 4 H A,
H oK B0 (P<0.05), #EH 6 JiJ5, M6 414l
Yok Z (P<0.05),

FEMES 2 & 4 G, SAREATRZEST
St E X (P>0.05), FIEMHER 68, AN
KT Z6 40 (P<0.05), K6 ZHATIRRAR, Hk g M6 21
1 B6 4, {H=4lm i ait2=E L (P>0.05),

4 FKAKBRIES . AETEIKET ], ZE R
F&fd Bristol 1140 Huig (£ 3) FHISHES 2 /5, B6
MR KT 26 (P<0.05), #E 4 A6, &4
1B BT N6 241 (P<0.05), fiEif 2 8, &4
Uk ] 22 S Eg T E R L (P>0.05), #EH 4
F16 A, 25 BIAZH 7 SRk W R AR T 26 2 ( P<0.05 ),
HEH 6 JH, K6 dlnflun s, Hik ok M6 41F1 B6 41,
A=l A 22 R IEg 2R X (P>0.05), WEH 2.
4.6 Ji, H ARV SRV i T 26 41 (P<0.05 ),
HEE 6 )5, M6 ISk Hn %, Hikh K6 41l
B6 41, —4llb) b2+ st & X (P>0.05),
W2, 4, 68, #SHRILFAE Bristol 1743 i =
T 2641 (P<0.05), #WH 6 i, K6 HFlrfm, H
W M6 411 B6 4, =4l iR g it#mE X
(P>0.05),

5 HFHAKRBKRAWRIFLE (F£4) #H2
J&, K6 417£ 60 mmHg 1 80 mmHg /& JJ{i F AWR

- 962 -
&2 KARMHIEERE, HUOKE., UERILE (Xxs)
U WEEE n HEEfE (g)  APokE (ml) IR (C)
M6 08l 6 1450+207 19.17+147 37.99+0.12
2 6 1917+147 32.83+147** 38.11:045
45 6 24.83x+2.04 4717147 37.99 + 0.41
6/ 6 24.83+147° 61.67+207** 37.61+053"
B6 0ff 6 1433+£197 17.83:+1.94 38.00+0.20
2 6 2050+1.87 33.50+1.87" 37.93+0.28
4 6 2317+214 4550+2.07" 37.8+0.29
68 6 24.67+1.03" 56.17£1.47" 37.72+0.74"
K6 0ff 6 1517+£293  19.33+1.37 38.00+0.26
2/ 6 2200+253 37.33+2.16*“ 38.32+0.21
4 6 23.00£1.41 45.00=+1.79" 37.91+0.42
6/ 6 2367+186° 5283+1.17,% 37.43+052"
N6 0ffl 6 1467+137 19.00x1.79 37.94 +0.36
2 6 2133+280 30.50=+1.05 38.16 +0.48
45 6 2533+216 39.50=+1.87 38.42+0.33
68 6 27.33+1.75 38.17+1.72 38.80 +0.49

H: S NG 41 HEL, "P<0.05; SIF) M6 411t#, ©P<0.05; 5
[Fl1) K6 41 k4, * P<0.05

PEAr I W T IE# 4 (P<0.05); #EH 4 )8, K64
K M6 #H 7t 60 mmHg F1 80 mmHg /& /1 & F AWR
PP B TIER 4 (P<0.05) ; #EWH 6 /&, K6 411F
60 mmHg 180 mmHg FEJJ{H ~ AWR 114 & 5+
1IEH 4 (P<0.05), M6 417 80 mmHg JE /il F AWR
W TIER4H (P<0.05), [l s S1{E 4%
PRI 2 [0 25 R e 242 X (P>0.05 ),

6 A4 KEILTE D- M. 17 CORT. Il
ACTH tbig (£ 5) FHiGHUEE 2. 4. 6 i, %541
KL D- AR 2% T [F] B 1E % 41 (P<0.05),
H#H 6 JH, K6 4limil D- Ak, Huh M6 4
B6 4, 34l bR gt E X (P>0.05), &
TEVEE 2 8, #4lim i CORT F it b E R
Gt E L (P>0.05), #EH 414, K4 4151 M4 4
17 CORT W] A% T Z4 44 F1 B4 41 (P<0.05), ¥
B 6 )8, K6 411 M6 41 Ifi.i# CORT B & Ik F 1F %
41 (P<0.05), FIGMHEE 2 F ik 4 F, 40 MG
ACTH b ER g # L (P>0.05), WE'H 6 )i,
AR I ACTH BB AR T 26 41 (P<0.05), 4%

F1 OSAAREBUARILE (g, Xxs)
A% n FEFO0M H#EE 1 HEH 2 JH EH 34 H#H 44 #H 54 #'H 6 4
M6 6 .82.00+5.66 146.50 + 20.20 180.17 +17.96 258.67+ 31.61 289.67 +17.75 31417 +£21.28  355.67 +18.47
B6 677 84.33+7.20 153.67 + 2316 192.33 +26.01 279.00 + 34.90 308.33 + 25.79 343.83+26.00 381.33+26.72
K6 6 80.33+6.92 152.83412.07 198.67 +22.51 268.00 = 24.67 293.33 +28.10 319.00+37.00 358.83 +32.72
N6 6 83.83+8.86 15083 + 15.93 200.83 +17.14 266.50 = 20.00 32247 +17.98 366.50 = 31.30 << 418.50 + 39.85
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®3 HBAURRARS) . EUFKE | SR JEE Bristol W LA (X+s)
205 ATl n #8715 (g) FFGFKEE (s) FERIE OFL) Fff Bristol 14> (43)
M6 0JA 6 511.17 +43.89 131.50 +51.29 6.83+1.47 3.50+0.45
2 4 6 665.28 + 77.36 167.17 + 60.91 6.67 + 1.63" 5.16+0.74"
44 6 921.17 + 84.34" 169.50 + 17.39" 9.83+1.72" 5.25+0.36"
6 Jil 6 1425.78 + 84.05" 165.83 + 54.6" 7.00 + 1.26" 5.56 +0.36"
B6 0 J# 6 522.94 + 45.51 145.33 + 50.47 5.33+1.21 3.82+0.42
2 6 627.80 + 26.14" 172.80 + 75.48 747 +1.47" 5.11+0.61"
4 JH 6 948.95 + 64.37" 196.17 +42.36 7.83+1.72" 5.01+0.45"
6 Jil 6 1594.28 + 141.44** 176.83 + 50.8” 6.67 +1.21" 5.30+0.37"
K6 0 J& 6 505.11 + 35.45 167.33 +69.99 517 +1.47 3.87 £ 0.46
24 6 676.06 + 110.56 123.33+41.78 8.00+1.79" 4.84 +0.53"
4 JH 6 877.39 +48.74" 17517 £17.75" 8.67 +1.75" 5.19+0.39"
6 J& 6 1254.67 +176.67*" 159.17 + 41.46" 6.83+1.17" 5.64 +0.30"
N6 0JA 6 491.83+16.35 144.83 + 58.48 6.17 £1.17 3.80+0.65
2 A 6 710.73 + 58.62 206.33+70.79 450+1.38 3.89+0.81
4 6 1115.39 + 107.86 223.00 +41.81 417 £1.17 3.55+0.34
6 & 6 1755.89 +64.34 242.67 +33.75 217 £0.75 3.33+£0.98
TE: S NG 4 Lb4k, "P<0.05; Sl B6 4l1tik, “P<0.05; S K6 4ltké, *P<0.05
F4 HFHRFAWRIFILE (4, Xxs)
2035 VR I n JE71
20 mmHg 40 mmHg 60 mmHg 80 mmHg
M6 0J# 6 0.33:+0.52 1.17+£0.75 1.67+1.03 2.00+0.89
24 6 1.00+0.89 2.00+0.63 2.83+0.75 3.33+£0.52
4 )5 6 0.67:0.52 2.17+0.98 3.00+0.63* 3.50 £ 0.55*
6 )i 6 1.00+0.63 1.67 +0.52 2.83+£0.75 3.50 £ 0.55*
B6 0 ) 6 0.17+0.41 0.83+0.75 1.33+£0.82 1.83+0.98
24 6 050:0.84 1.67 £0.82 2.50+£0.84 2.83+£0.75
4 JH 6 0.83:z0.41 1.67 £0.82 2.83+0.41 3.33+£0.52
6 Jil 6 0.67:0.82 1.83+£0.75 2.50+0.55 2.67 £0.52
K6 0JA 6 0.17:x0.41 0.67 +0.52 1.50 £ 0.55 1.83+£0.75
2 A 6 1.33:0.82 2.33+0.82 3.00 +0.89* 3.50 £ 0.55*
4 6 117041 2.67+0.82 3.50 +0.84* 3.50 £ 0.55*
6 & 6 1.50+0.55 2.33+0.82 3.17+0.75* 3.33+£0.82*
N6 0JA 6 0.33:0.52 0.83+0.75 1.33+£0.82 1.83+£0.75
2 A 6 0.67:0.82 1.33+£0.52 1.50 £ 0.55 217 £0.75
4 JF 6 0.33:£0.52 0.67 +0.52 0.83+0.75 1.50+0.84
6 & 6 0.33:0.52 0.83+0.75 117 £1.17 1.50+1.05

0 5IEHI N6 4HIkE:, *P<0.05

FERUZ [R] JCH 22 5 (P>0.05 ).

7 JHEFR A S R IMEE (1) HE
PR, SARRGEMEETE, FRAREES—
FHHEFN BT or R W . BERA SRR, AR R
PR MR CAn TSk R ), RAR ST .

i

it

SRR TR B ST AT BE BB IR S AT

SEM SRR S 200 BT A B AR, R,
TCie A B R S B, A8 2 DAL i B L il
IE, UESE TR PH R AE IBS-D SR AL b i
B 28 IAHETS hsh s R Sy, LA B IET
TETRURITE N I R A, SR TS I B VRIS 18 R
PR ST NG BH IR |IBS-D A5 A

IBS-D 11 5l P ) = 84T R RRHE , BTSSR
Wi, HATE R I A ] s A By
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x5 KRBT D- AFE. 1L CORT, i ACTH L

(X+s)

% n  D-A¥E (mmol/lL) CORT (ng/mL) ACTH (pg/mL)
M2 6 0.77 +1.75" 38.26 + 10.62 10.40+4.72
B2 6 0.85+0.22" 32.04 +9.23 11.77 £5.75
K2 6 0.70+0.17" 37.83+11.76 10.36 + 6.07
N2 6 1.52+0.30 51.74 + 27.00 16.53 +4.01
M4 6 0.69+0.15" 133.30 £ 42.13** 28.15+10.44
B4 6 0.77 +0.14* 194.34 £+ 54.54°° 29.73+16.78
K4 6 0.59+0.18" 125.46 + 47.55°* 22.94+7.03
N4 6 1.96 +0.25 204.19 £ 52.20 48.79 + 23.06
M6 6 0.59 +0.08" 125.95 + 36.03" 23.32+717"
B6 6 0.64 +0.07" 143.41 + 26.69 27.20 £ 10.13"
K6 6 0.51+0.10" 104.23 + 22.50" 20.33+9.30°
N6 6 1.84 £0.16 180.06 + 68.56 58.02 £ 22.42

T SIFMIN A, P<0.05; S M A tsE, “P<0.05; 5
[F4 B 4 1b#s, *P<0.05; SlAIW K 4itt#, ©P<0.05

T 7 kR ERBE A A

B 1 SAKRBER R IHZ RN (HE, x400)

T EBY R B ek R A, o RR R
ERAEAY é'ﬁﬂﬁﬁﬁ%m%ﬂTﬁ/ﬁ;ﬁﬁﬁ_&uﬁ%
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