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[(FE] B HKEMEEWH#EEE (IBS-D) MEMEIEN A RIELSSERGE T 7k, Hik #A
EE . H20 RS A EFAFKEA M, F410 2, BEALT 0 ChMR ZARERSOmy (kg-d) #
B 14 R+ 88 F R4 o Ja] 7 & BT R+0 Cok &5 e R AR 10 ¢/ (kg-d) # F 5 K4 & IBS-D I B8 g 4
WA, EFMALTRABKO4mIER, 01K, 414K, WEBEDR—MITAHFHE, LWEKET.
ERARE KT, R, ERGEHUNARBEM, FREE, miERE, hFa8KWR (SCFAs), £#
& (5-HT). B L& g% (ACTH). Z BB (CORT). D-AR#¥E4 %, BAKIE. K40 2K EALL
AFELEI0 R, BARMI0 R, EAAR R LR 7 kBRI G o AR AT R AL | v A AU 4 e I YR A4
F10 R, WAV AL T Wb HKAES g (kg-d) BH, IE4REMALT21.63mg (kg-d) IE4R4ER
BB, 2OM, BANKRALT0.T0m/d LAKREE, HELETR, N IFRAENES ER #EA4)
RAFATIKRERE, vEnk, LA RAREF, BEHK, HEFHKE, BAADRKEETEEFBRAL, EFEHEKE
R2EFG; RS URIAAENKE HERERIK; S48 )5, BERE )RS E R & F SCFAs,
5-HT 4234t &, & ACTH. CORT. D-R#E4 2% HAK (P<0.05%P<0.01), BABRELR I T, W
AL BMAPRE . FIRE . RERBE . BHSRERERYKE, B4R 4A R R KRIE R E R
2., HEMRBALE, WAV IR T 4k d o RERASKEREK, R EHITEG; F4RDAKRETHEK
FOERHHAZ; LHF TR, EEREMAIRE BT @A, wwibiuie ) R iF SCFAs, S-HT 4%3
MAk, ACTH, CORT. D-K#E4F% EH (P<0.053 P<0.01), IE4f44 0K S5-HTHAL, CORT4A & £
F (P<0.01). £5i18 kBB &k &5 et i § KAk Bdfe B8 & R AT %20 M2 1BS-D 1% B8 & 4E g% 3E
AT,
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() IBS-D I ' BH R LE S A, I mi A < L il
WE” 3, VRO BH R e AR Ry )P AL
XA AT S UE , 5 TE S A A B B AL
By, TS AR ) TBS-D LB PH R TE 2l P A 7R 2 A1
kS . R R R E Y e
ot (B¥4 5 LL2023081010) .
1 MREAZE
1.1 4%

SPF ZE P ELPARI/INER 60 L, KT (20+2) g,
FH 9 7 30 3 e 0 S e A BR N w) R Ik, BT A AR IR
51 78-2023009190015, /)N BUiA I 76 0 B R S 25K
FEE YL, TERREE T TSR, R

23~25 °C, AHXTUEEE 509%~70%, % H % Ra /8 05 g
F12h, HHEIRE KK,
1.2 %

JRIERS (KRR A RHHARA A, 5.
EZ7890C450) , ¥ 20 mg BRI T°0.4 ml 0 'CTC
PRZK L A 5 mg/ml BRIV . DR 4EVL B
(LETR R 2522 7], it HJ20163096), HRUL4E
TRBE Fr BIFREE 5 2 0, I A ZE IR /K E i A 2. 163 g/ml
P, 4 CIRAF. Bw/IEM (CZBE i A
BT, 5. 2005302), 4% 100 g /il 7k 400 ml
B4 Eb 35 32 30 min J5 PR 3 min, WRAE AL AR 2
1. 0 g/ml 7KL, O CLRAES

PURRILLA AL : #hE R 12 g, N6 g, RE
ORI 3g, BEHMWT6g, HF6g, KE6g.
PR R A Rk BEA A BR A AL, #S
43 51k HY21012203, i 20160113, 2020082806
HY21020306. 2103120084, 170905, ¥ ik 24
FEIRREUAS R 2, T 545 /K IR 30 min, K
Fh 5 K AT 30 min, FHEMGUE 25, FN
200 ml7K 2253, VA RE O, B PRI 25
RAWAF S 251, 0 o/ml KRG, 4 CIRAFE.
1.3 EZXABALE

ELISA {7 & MEEAR TR (SCFAs, it .
IM11498M1) . FLFEAAE (5-HT, b5 : JM02726M1) |
125 b RR R B ZE (ACTH, b5 . JMO02837M1) .
JZ A (CORT, #t5 . JM02344M1) . D-ABE (D-
xylose, L5 : IMI12962M2), VLI L4 YRHLA
FRARE Sabe (35 2023052902), 14 2845
W R AR A WM& (5. Q/12HB 5029-
2015), KA R XK A Tk X

5810R & A K& il S B OHL (5 Ep-

pendorf 22 F] ) 5 R520IP JBRIRAL (Bl S ik A | 5
SPARK ZUJ R (Fii+ Tecan A F]); XY1000-
2CHREFRE (M FIRAEARAR); YD-206
e R PRI R A M BEIr R A R A DD o
1.4 HA#ES

20 H SPF 94 e M B WA /s BRGE  EER 3 H
i, HMEHECTERE S NIERH 10 2, BRI 10
Ho B vk 2 BRI i 301 155 BH B TS 455 754 £l
YR LAY A T3k B scik [4-5] #Ef7fifb. M
W L RIF IR, BERIZL/INERZG T 0 "CHRIZER TR &
W 50mg/ (kg-d) ¥EH, BHIK, EZ14K; N
TEARER 8 KT Uh 405 T 1 00 8 SR o [ Uy e Je o 38
WA K W AR5 1 h, #ELE7 K5 MEE 10
RKIFUR, 470 COKFEIGHIKRIK 10 g/ (kg-d) T
B, BHI1K, E85K, EFHA/NRLT0. 4ml
THKHES, BH LK, #ELE14K,
1.5 HEARKIE

40 HSPF 2% i M S BH /N LIS 07 M R 3R 3 R
Je, R RE NS A4 10 H, R 30
Hoo MR RIS RS BT 43 RS RIG JRA . Ui AL .
VEAER e AL, A4 10 H o PURFILAL /N B T 0O
JUKRIH S5 of (kg-d) HEH R C(h2h2 3o
JrikeE) ' S m s 5 N 2 R i
HAEROGRI ), DT TR 2 /N BLA T I TAR 5 3
21.63 mg/ (kg-d) PYVCHEREARIE S (3260 ke
WNEEH 150 mg #EATH55) , AR FAS 27N B
BT 0.70 mI/dZEIBR/KHE S . SAMBTHES 21K,
LT R,
1.6 MARIRAF ATy ik

MG IBS-D L FH B IE A IR IR R, 454 (P
G R IR W T s itE) 7. (g & er Bk
LI RILEE I (2017) )™, (<2020 4 [H
1 5 BREE A AE B AR L > i) L CGiESs &
I 5 B 78 TBS-D KBRS AR (1 8 37 S5 1A ) B Bl
/N B TBS-D [ BH KR A A 22 AR E I Widr o . K
BB EAAL, W2, WHE, BERS, #
Bl PRASZERE, AP S B, A LR
WEEFEHT o
1.6.1 —fxtEst  SCobad f g /N R — AT
K, AEREHMCIRD . TREREREE . B EBE. N
o, BERS . RGOS, BRENIRE
o BRI E I R S E s AR (600 g), 24 h
JE MR AR . HPEShER (g) = Gk
- E) R
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1.6.2 #RE., Juid FERBIET B 1. 4.
7. 11, 14 R MBI IER BB EE 1, 4. 7 Rl
NEIRE . AT, IFTFREAR SRR A R DL S R
LGP 1 H TR E AP A, RE K %=
CHR ISR E—RIRIRE) WIIRIAEX100% .
1.6.3 #MEaKFE  FERBAEST BT 10~14
RIBAGHHIER1~T K, W/ R K A — B B
BEREAE, LA —E & 5 H/NRBIREAS 4 —
By, FREIFCRAEARNEE, 110 Ch#HL+ 2 H
&, FRdTE, IR IEME S KR, Ak
(BE-TH) AEHEX100% .
1.6.4 ZEREME TEEREMAARE—K, XM
Bl ML - 2 T 7 R A e B 4 /)N BRI S A ML
BA/NRASE . AEIK 18 h, ARG R A
JREE (WREEN 5 % . 0.2 L/ min, XHEL/N
BRPAR A X MR BE RS VR IRIRE ), PR TR AT A i ELAl
REMoF FIRE (FIREIMEE TG TR
WNTAK) EATTHEA, AR 1 em,
FEH L e 2/ N R AR . SR /N U A 4l
7 B IERLE & T (20 emX6 cmX6 cm), PAFR
NN BER: &, ALRERT R iE 8. R/ hRE R
PR 5 S 0 PR 15 min, S5 R/ BRUACNR 1 I
AN, BPPRE BIME (RL/NERUE ALY H 3o
FUC A5 sl N A B bl T R LR I E AR L), L
MGk [10] #47.
1.6.5 BAEGEAIBIEHE PREEEH 24N
Je . B RE/NEE BN T 19805 02K RS 550
0.4 ml, 20 min 5 /BESIHELNIE, Z5FLHATT . TEITHI
MIEH, SEmFRE, ReEE /NG, FriEd
WA CREIBGH I B BT, Uk B ARk
Y, Ve R R TR B, FRHE R E,
IR 18 /N 0 L R B A S N ] 2 PR
EREN R A (B A = M= e AN 7F i
b, HakmE= (HeE-H%E) /A FEK
R HEx100%; /N ESE = (HESEE / /N
KEE) x100%.
1.6.6 ELISA i##m 274 % SCFAs, 5-HT. ACTH.
CORT. D-AR#E#9 4% FETCWH AN T X R4 4%
(16 FUNRUEATHRIERRLIM , 4325 MLY%, ELISA
IR ARG 1L 7 P SCFAs. 5-HT. ACTH. CORT,
D-ABEE R, Pk B S Ve A BRI A T A
1.7 %itEFk

K SPSS 24. 0 b #EATGE o3 Ao TR PR
A IESI A BB AREYE (vxs) Fon, FEF

FROAE A PP 2L TR A B0 LR I SRR AS A, 220
) HE AR T B PR 3R O 22 00 M, AL 1) Y 7 L ok )
LSD A8 5 J7 22855 I 22 21 8] L AR 1 Welceh 2240
FARGS:, PA HLECR FH Dunnett’s T35 BARAFT A&
AE 25 3 A W) DL 2 B g gy Az e e (M (Q,,
Q) 1 Fox, P RIEHE R AR 2 40k 56
Mann-Whitney Kz %6, 2241 0] tLBCR FHAES S0 56 h
Kruskal Wallis ¥ 56 . #6556 /K #E a=0. 05,

2 #HR

2.1 IBS-DA%'Bra e 45 R

2.1.1 #EHEDR—AMA&EL ERE, EW
H/NBEREHIRS RAF, R RE, BAVFEGH,
JNHEE IR, AR, SMRaEh . 2R
o, HETFIBONEIE . AW, J8AR LF RefE
NG, A UL G AR KT . AR 2 /)N B
Wizh, =REFLME, WaHHT, VB%, BAW
s, THBEEER, IRELRIGH, SR
A, B¥iEa, ARG, Wik, 1848
RIS AR, AW R EUK L

2.1.2 EAEEM-B A RN R B R AR R L&
KR, SRBIES A, SRR E Rk L
AR S (F=13.99, P<<0.001).
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Figure 1 Comparison of food intake between the model group and

the normal group at different timepoints during the modeling period

2.1.3 #HRHEBHADRSE 10~14 8 2EEKE
i E2on, SRMIER g, BRI 3 E 5
KR TS (F=7.765, P=0.024).
2.1.4 EFER-BEFHAD AR E B R A E K E L
BORIR, SEWIERHLE, &4, 7K,
BRIZH /N AR B K R T m (P<0.05), MRS
14K, BOARZH/N AR IG R RREIT (P<0.01),
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Table 1  Comparison of body weight growth rate of two groups of mice at different timepoints after modeling [ %, (x+s)/M(Q,, Q,)]
415 TR RIS 4 K TR TR RS 11K AR 14K
EH 4 10 6.55 (5.83, 4.66) 12.72+7. 17 20. 79+7. 60 20. 51+6. 74
B 10 9.4412. 14" 21.12+5.97" 15. 6326. 10 9.6218. 34"

T a) SIR]E]IE A 2 L,

P<0.05; b) SFEWFHEER4HE, P<0.01.

w2 RS AR ] 4L/ BT H A

Table 2 Comparison of rectal temperature of two groups of mice after modeling [ °C,

(x+s)/M(Q,, Q,)]

415 B TR 1R WA 4K AR TR TR 11K TR 14K
EH 4 10 36.26 (36.4, 0.47) 36. 82+0. 29 37.15+0. 37 36. 45+0. 47 36. 65+0. 51
FEHIZH 10 36.42 (36.5, 0.52) 36. 310. 43" 36. 60+0. 32 36. 74+0. 35 35. 88+0. 90"
e a) SRBRIEWALLE, P<0.01; b) SFRNIAIER4LE, P<0.05.
T F3 MA/NERGER 14 KI5 HERE R NpHER
.- —&— BT B AR
ol ¥ Tl - a2 .- g Table 3 Comparison of gastric residual rate, small intestinal
2 ',"' propulsion rate and pain threshold between the two groups of
t; "," mice 14 days after modeling [x+s/M (Q,, Q,) ]
% / A0 B HIREE% NI % IR B (L /ml
WA 4 21.25+4.33 43.33+11.55 0.028(0.030,0. 008)
BRI 4 30.00+7.36 83.74£13.27" 0.015(0.015,0.010)
T a) SIEHAILE, P<0.01.
20 T T T 1

ENUIES
B2 RRRYZE R E 2N BUAR ) () R 5 7K 38 L
Figure 2 Comparison of fecal water content between the model

group and the normal group at different timepoints

2.1.5 #HEMNBAADRFE ISR &

278, SEWIEH A i, BRI /N BT TR AR v AR
B4, 7. 14 KB EEME (P<0.058 P<0.01).

2.1.6 AWK WSS RIIR F AL
s R33N, HIEWAE, BERA/NR/NG
Hedb R T (P<0.01), B 5% R MR B 2
SEGIFE L (P>0.05),

2.1.7 #EAEHE H s R & SCFAs. 5-HT.
ACTH. CORT Z D-A#E4& i FKamw, HiF
WA, BRIZH 0% SCFAs . 5-HT &% T,
ACTH. CORT. D-ABE&HE TR (P<0.055 P<
0.01).

T4 /DN EGER 14 K55 SCFASs |

2.2 IBS-D M2 'S8 B IEAL A I GE 25
2.2.1 AR BIEY-FE AR — A E L RIS
WA, 25 A4/ DB MR . A B aE % IE

W, LRSS O R A, FEEHRIER . S BH
PbAs, BN RRZ /N MRS 22, VB, =
RAEFLHE, iy, RWViIRZE, BAWEIE,
JNH B AR R, L BWRRS, FEWEELL. 2
wRgE, FSTFRIG Y . Wi, IRAC - H ks
i 2208, AW EAOK BT . SER FEZ T
B, AL/ BERSHOIRAS . B RIESE K,
BRI, VEIEZ) . RAEFLHE S IE S
MGk, VeV B bR i IRAR AR S AN
DU AL B VC AV B 21 /N BRI J B IR R T98, 3%
fEVREEAR /N BB, Ho pU oL /s B
B IBUREIE . AU, JRAR b R AR S A
o, KU EATKEE ; VeARIR B2 /)N B
B I A AR . VR, IRAR A R R
5-HT. ACTH. CORT J D-AME &1 Fo i

Table 4 Comparison of serum SCFAs, 5-HT, ACTH, CORT and D-xylose levels in the two groups of mice 14 days after modeling

[ (x£5)/M(Q,, Q,)]

2151 LK SCFAs/ng-ml™ 5-HT/ng*ml™ ACTH/pg-ml™ CORT/ng*ml™ D-AHE/mmol - L
EH 4 6 57.56+3.26 50. 41+2. 37 73.06+1. 79 290.09 (290.21, 95.93) 3.58+0.22
AL 6 61.92+3. 25" 55.32+3. 07" 64. 82+4. 06" 241. 59+20. 80" 3.21+0. 29"
T: SCFAs, JGHEMRNGIR; S-HT, @M ACTH, {8 LARL BN, CORT, RJG,

) HIERAILE, P<0.05; b) HIEWAIILE, P<0.01,
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AR, R UL B AR BT

2.2.2 BERBSEFE A ROR R R R AR
B K3R, Sapdi, SRR AIR B REbE
5 2 T[] PR3 T AR S IR s SR X 2
FeA, DO pf L2 T VG A IR A0 4 oK i B 4 24 5F ) 7Y
AR BRI Ik B (F=15. 622, P<<0.01),
YR TRET, TOMOLA IR B R S5 AT N .
2.2.3 BEA IS GEFNE A4 ) ROR R A ) 348 A K
Fs K4, SEAALE, BRI R4
FOKEAREARE FIH AR SRR A b, Tus
FUZH Ko VG 2 50 B 21 2 5 7K 323 1k 522 R o 1K e 34
(F=10. 127, P=0.001), 45257 K, PUMALZH3E
KRSz A R

—— =4l
= ok — B EL
===We-= DU AL

IEIFS
B3 41/ EORE AR S i

Figure 3 Comparison of food intake of mice in each group

at different timepoints

2.2.4 BERIGGEY-B AL RN R R E AR E T AL
Fesr  R5R, HasPA4iEEE] e, BRI
H/NRARE KRR H 1, 4. TRBEK (P<
0.05 3% P<<0.01); SRR [l B[] g, pu
P ALZH S DT 2R 21 /)N BRI 1S KR 25 2555 1 K3
WA, 25255 4 R B IR (P<0. 058 P<
0.01) . DU ALLH 55 VT A 5 i 21 45 Bk ] /N BRUAR
HRKRLK, Z2RYILEITFEL (P>0.05),

2.2.5 BEABRIEYK A4 R ORE A AR
B OFR6m, HaH4IER A iy, BRI REAL

70 =
—— s

— ok — X EA

—_— -
“~:‘\ Ttk '-*
T~ ~..
.. -——-_§-.
=

N

--W-- AL
- - - g

PSR %

50 T T T T T T 1

A )/
4 AL/ [N 1] 2 5 K 3 UL
Figure 4  Comparison of feces water content of mice in each group

at different timepoints

RS ASH/INEL 245 A R T 4 i G 3 L3
Table 5 Comparison of body weight growth rate of mice

in each group at different timepoints after administration

(%, x+s)
251 AL SAAEIR HEAR HAETR
GEE 10 25.1745.80  27.52+4.33  26.476.70
BORXTIEA] 10 18.67+1.25% 19.57+2.88"  20.70+2. 83"
VE4ERERZZE 10 13.82+7.54°  26.59+7.72" 23.91%5.10

Py L 10 13.75+4.03° 25.53+5.70" 23.476.59
e a) S REEE, P<0.01; b) 525 (4L RE
F#, P<0.05; o) SHOMXHIRAIFE A i, P<0.05; d) 5
I Xof B ] e i) L 4%, P<<0. 01
VEAEIR B 20 K paph S /N RUITIRAE S 2555 1, 4. 7
R BFEAL (P<0.01); 545X} BE 2 [ B[]
e, POsi AL/ RATIRTESS 2555 4 7 R
Thim, VR4EIRERATEZS S 4 RIS (P<<0.05
B P<0.01); A% 7R, DCAEysEedl /N BRAT IR B
BALTF AL (P<0.05),
2.2.6 MR IBGEM-BR A4 RF s s K A IEAL
BHE RTR, SA/PREERER. Ntk
BRI 2 S g L (P>0.05).
2.2.7 BEAEEH-BELA4 R o iF SCFAs. 5-HT.
ACTH. CORT A D-R#E &b L8, 5=
M2 LB, A A X B4/ BRIl % SCFAs | 7t

Ko AUV 5 R AT LA

Table 6 Comparison of rectal temperature of mice in each group at different timepoints after administration [°C, (&+s)/M(Q,, Q,)]

4151 AL BUH LR BUH AR TR
IS 10 36. 74+0. 35 36. 78+0. 23 36.550. 49
AN AL 10 35. 94+0. 69" 36. 03+0. 30" 35. 9920, 34
VAR E 20 10 36. 06+0. 39" 36.32+0. 24 ¥ 36.21 (36.45, 1.53)
U ALLH 10 36. 07+0. 22" 36. 52+0. 30" 36. 81=0. 307 )
e oa) HEEAFB R, P<0.01; b) 525 AAFBIEILE, P<0.05; c) SEET AR E E, P<0.01; d) SHHA] IR

[AlBsF ] Heds, P<<0.05, e) VLRI RIS Hbds, P<<0.05.
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RTLUNIALET RR R B,
BFER I L

Table 7 Comparison of gastric residual rate, small intestinal

/NHfERER

propulsion rate and pain threshold of mice in each group after 7
days of administration [xxs/M( Q,, Q3) ]
4 BREC HIREE % N PR /m]

254 4 22.50+6.61 65.45+11.72 0.025(0.025,0.010)
MARIGEIRL 4 33.33+3.82 74.41+2.91 0.013(0.010,0.010)
VCAEBERZH 4 26.67+7.64 64.11+2.54  0.023(0.020,0.010)
PUBfLAl 4 26.67+6.29 67.11+13.33 0. 023+0. 010

ACTH. CORT M D- KBS B U E TR (P<
0.01), VTR e /NI SCFAs T, 5-HT.
D-ABE S TR (P<0.053%P<<0.01), PU#iiL
H5-HT ST (P<0.05); SHAINTHRZ i,
DU R L 2H /) BRIV SCFAs. 5-HT & & 5% T %,
ACTH. CORT K D-A¥EEREE T (P<0.058P<
0.01), DEAEREAL/NRIMNTE 5-HT & & R, CORT
S T (P<0.058( P<<0.01); SVCHERERA
B, VORR LALLM SCFAs # 8 R, ACTH %
2 7} (P<0.055;P<0.01).
3 iFig

AR5 8 2 PR IS B in K 3 T I I I e
JRE 0 0 A SR o VE B BH R 1BS-D /N BB IR 25 &
B, IBS-D RIRHLEIE 44, (W5 e Bk =
BITLRINEI (2017) ) SRPAFFARIGE . SHL
I F) I IBS-D A I ek . e R O A n]
X/ R K . R ) SO BN, S EURHLR
L, FARNELEE o T R R R S AT A P
JEREAL W — T, PR —JHRZ
W, B M, AR IELE AL IR AT &k R S 9 E B
W, T3P EIEMRIERR T, S TR IETE T 2
2y, b RATERE R, BRIMEH, RS ais, [
BB FEZ 4, I vk RS IR G R 25

FEPLZ NS YRR UKV ISR S A T il i iR g
Wb, O BT B BRI Y R RS
ottt ARG B MEEH, R i 2R AT S B R
E=, MRS, EAMRENR, RAKSE
WEE , ATHIRILNEYS 5 R | A HE A R
M OB A AE AR ) B e 5 R HE E F S
7 3 H G 24 5 28 T ok v SRR O B 7 38 )
TS AIRY IR B PH R IR 2R L4 T O AL L
J7 E XA AT IS E, W% % T IBS-D B 1 &
R, 8 T N6 BH IR A AR LR, X T
A B A RELAF A P B PR ALY TBS-D AL FH e
TS UESS & sh i i HAT S0

BRUES BBy, ABFREE R BN, B/
KreRAsZE, VIR, SREHHE, ITHERTS
B, FEMEIREERA A, A7 IH B AR K R 05 55 N9 B
B IBS-DSEARMRAE . HIEH bR, BRI E
W R, PRI R PR, A
il T /NS A BT R, 3X 5 IBS-D JBUE FH
FEIE “YAZE, W MR AL B SKREEIEMIE
TSR WIEbR, ABFFE L PL, RO A a8,
BT 20 24 5 KR R, AR T 1BS-D g FH
REUE “RAEAGIE" AR FE B AT IR RS 45 R
N, SIERAMEL, BRI/ RAT IR AR SR 4
7. 14 KB EREAL, X5 IBS-D 'S HEIE “JE
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Table 8 Comparison of serum SCFAs, 5-HT, ACTH, CORT and D-xylose levels in mice in each group after 7 days of administration

[2+s/M(Q,, Q,)]

20571 AL SCFAs/ng-ml™ 5-HT/ng*ml™ ACTH/pg*ml™ CORT/ng*ml™" D-A i /mmol - L'
E{EE 6 56.64+3.01 46.40+1.29 42.4242.63 323.03=17. 04 3. 88+0. 27
BORXIEA 6 62.9624. 107 48.10+1. 74 38.22+2. 52" 272. 62+10. 83" 2.90+0. 19"
TEA4EIReRH 6 63.96+1.92% 43.30 (43.97, 3.02) M 39.46+2.94 329. 48+33. 77" 3.070. 371"
DU LE 6  58.27+2.53"¢ 44.1322. 05" ¢ 42.94+1.89V " 327.92 (320.64, 26.300) © 3.40 (3.32, 0.24)

1. SCFAs, K#ENRNINZ; 5-HT, Tl ACTH, ¥ FIRE 2 ; CORT, RZRHEH,
a) SR A4E, P<0.01; b) S5 A4E, P<0.05; ¢) SHEAXRAHE, P<0.05; d) SHEXFHEA LR, P<0.01; ) 5

VEAERE A LR, P<<0.01; f) S4B A g, P<0.05,
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Establishment and Validation of a Mouse Model of Spleen-kidney Yang Deficiency Syndrome in Irritable
Bowel Syndrome-diarrhea

DENG Na, XIE Shigin, TAN Zhoujin

College of Traditional Chinese Medicine, Hunan University of Chinese Medicine, Changsha, 410208

ABSTRACT Objective To explore the method of establishing a disease-syndrome combined model of irritable
bowel syndrome (IBS-D) with spleen and kidney yang deficiency in mice. Methods Model establishment: Twenty
mice were randomly divided into a normal group and a model group, with 10 mice in each group. The model group
was given 50 mg/(kg+d) of 0°C ice adenine suspension by gavage for 14 days, plus tail-clamping stimulation and
restrained in centrifuge tubes for 7 days, and 10 g/(kg+d) of O °C ice senna decoction by gavage for 5 days to prepare
IBS-D spleen and kidney yang deficiency syndrome model. The normal group was given 0.4 ml of sterile water by
gavage once a day for 14 days. Behavioral characteristics, food intake, fecal water content, body weight, and rectal
temperature were observed in both groups. Pain threshold, gastric residual rate, intestinal propulsion rate, and the
content of short-chain fatty acids (SCFAs) , serotonin (5-HT) , adrenocorticotropic hormone (ACTH) , corticosterone
(CORT), and D-xylose in the serum were detected after modeling. Model validation: Forty mice were randomly divided
into a blank group (n=10) and a modeling group (n=30). After successful modeling using the above method, the
modeling group was divided into a model control group, Sishen Pill (PU#f4L) group, and pinaverium bromide group,
with 10 mice in each group. The Sishen Pill group was given 5 g/(kg*d) of Sishen Pill decoction by gavage, and the
pinaverium bromide group was given 21. 63 mg/(kg+d) of pinaverium bromide solution by gavage, while the blank
group and the model control group were given 0. 70 ml/d of sterile water by gavage, all for 7 days. The indicators were
detected as the same with model establishment. Results Mice in the model group had poor mental status, lethargy,
dull hair and loose feces. Compared with the normal group, the model group exhibited reduced food intake and
increased fecal water content ; on the 14th day of modeling, the model group showed a slower body weight gain rate
and decreased rectal tempe-rature; after 14 days, the model group had increased small intestinal propulsion rate,
and serum SCFAs and 5-HT levels with reduced serum levels of ACTH, CORT, and D-xylose (P<<0.05 or P<<
0.01). Model validation indicated that the Sishen Pill group showed improvements in mental state, activity levels, fur
smoothness and curling and gathering symptoms, while these symptoms in the pinaverium bromide group were not sig-
nificantly improved. Compared to the model control group, the Sishen Pill group and pinaverium bromide group had
reduced fecal water content and increased food intake, as well as increased body weight gain and elevated rectal tem-
perature on day 4. On the 7th day of administration, the pinaverium bromide group showed lower rectal temperature
than Sishen Pill group, and Sishen Pill group showed decreased serum SCFAs and 5-HT levels with increased ACTH,
CORT, and D-xylose levels (P<<0.05 or P<<0.01) , while the pinaverium bromide group exhibited reduced 5-HT
and elevated CORT level (P<<0.01). Conclusion A combination of ice adenine plus ice senna leaf gavage, tail
clamping, and centrifuge tube restraint can successfully establish a disease-syndrome combined mouse model of IBS-D
with spleen-kidney Yang deficiency.

Keywords irritable bowel syndrome-diarrhea; spleen and kidney yang deficiency syndrome; animal model combin-

ing disease and syndrome; adenine; senna leaves; binding and tail clamping stimulation; Sishen Pill (pUsiL)
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