2023 4F 12 H o [ 5256 Sh P A 4 December 2023
31 12 ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 31 No. 12

A EERE, AR S o, A5 FARIE MR B 5 i AR R R ST S PPAN (1], v S Be 8=z, 2023, 31(12) ¢ 1555-1563.
He JH, He JY, Zhang BR, et al. Establishment and evaluation of constipated irritable bowel syndrome model with liver depression
syndrome [ J]. Acta Lab Anim Sci Sin, 2023, 31(12) . 1555-1563.

Doi: 10. 3969/].issn.1005-4847. 2023. 12. 005

JFASIE A A 8L Ji B S 25 R AR 2 Y 38 ST 5 PR

fEE,AAE, KEE, KA, Rt HHER, FKeg"
(I RABIR 252458, )M 510006)

(HE] BE RHASRERESTEZ R RIS AR5 3 25 AR IEAE B 5 I 5 25 A AF (1BS-C) KR
R I R Rl b, SR ERAR Y IBS-C SEE s iRl . ik 42 1 SD K ERBEYLA 28 H AL ( Normal 4) 7K
IKVEH 4L (Cold 4H) \HREEL (Restrain 21 ) e (Tail 4H) VKKHEE + HALL(C+ RA) FOKER + B4 (C
+ T4, BRI A5 4R E B8 YOKERAEE RO, AT 347 2 FEE Bristol W4 P IERREAE /N
[t EEEFE AR LI HE Y €0 8K RS s FE Bl 28 , ELISA YN T% &5 5-HT VIP &4, &R Hi)5E,
BRI K FBAE TR (P < 0.05,P < 0.01) &8 PYOKER/D , SHERHME H Y 5-HT &8¥H L7k, Hip
Cold HHEFEREL K Bristol £45300k /0, 251 5-HT & 23N (P < 0.05,P < 0.01) ; Restrain 41135 5 FE K - 1 o )i
W/ (P < 0.01) ;Tail BEAKIREFFEMR (P < 0.01);C + T K ME-R U B N iEse R Hd R 5 %
Bristol 1808 /0 , &5 5-HT S0, VIP S48/ (P < 0.05,P < 0.01) ;C + R 410737 M BRAE P 45
o VIP &I (P < 0.05) ;5% Tail 41, HAER A4 528 AR b, ZERE 48 7 .14 d, & 6 (T 34 1 30 P I s sk
PE(P < 0.05,P < 0.01) JRERTEZS 2L W , 25 AR A DL BA G 09 4R M A M2 v sl B2 ol s, 4598 SRAHIK
K B &5 A e Rk T LR DB ST IFARIE 1BS-C K B J2& 5 Foy ik i 18, R RGIR AW IE P 5 245 B R 1BS-C
BB T 2L

[8BiR]  HFABILEERL B B s A AL KB WIOK R4 e 8

[FESZES) 095-33 [ XEkERERL] A [XE=HS) 1005-4847 (2023) 12-1555-09

Establishment and evaluation of constipated irritable bowel syndrome
model with liver depression syndrome
HE Jiahui, HE Jieying, ZHANG Bairong, ZHANG Shuidi, WEI Yuanjun, YANG Chaoyan, CHEN Yanfen "

(School of Traditional Chinese Medicine, Guangdong Pharmaceutical University, Guangzhou 510006, China)
Corresponding author; CHEN Yanfen. E-mail: xwnai@ 163.com

[ Abstract]  Objective To prepare rat models of liver stagnation syndrome constipation-type irritable bowel
syndrome (IBS-C) using single and multi-factor modeling method with different indicators, to provide ideal experimental
animal models of IBS-C. Methods Forty-two SD rats were divided randomly into blank ( Normal), cold-water gavage
(Cold) , restraint (Restrain) , tail-clamping (Tail), cold-water gavage + restraint (C + R), and cold-water gavage + tail-
clamping groups (C + T). Body weight, food intake, water intake, and survival status, as well as open-field behavior,
fecal Bristol score, visceral sensitivity, and small intestine propulsion were observed in each group during the modeling
period. Pathological changes in the rat colon were observed by hematoxylin and eosin staining, and the serum and colon
contents of 5-hydroxytryptamine ( 5-HT) and vasoactive intestinal peptide ( VIP) were determined by enzyme-linked
immunosorbent assay. Results The body weight in each group decreased after modeling (P < 0.05, P < 0.01), the food

and water intakes decreased, and serum 5-HT levels increased. The number of fecal particles and Bristol score decreased
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while the colon 5-HT content increased in the Cold group (P < 0.05, P < 0.01) ; the total distance and average speed of

the restraint group in the open field decreased (P < 0.01) ; the preference for sugar water in the Tail group decreased (P <

0.01) ; the preference for sugar water, total open-field distance, small intestine propulsion rate, defecation particles, and

Bristol score all decreased, while the colon 5-HT content increased and the VIP content decreased in the C + T group (P <

0.05, P < 0.01) ; and the total distance, average speed, and VIP content in the colon decreased in the C + R group (P <

0.05). Except for the Tail group, all the model groups showed visceral hypersensitivity (P < 0.05, P < 0.01) compared

to the blank group at various pressure values on days 7 and 14 of modeling. Pathological observations showed no significant

inflammatory cell infiltration or pathological changes in any of the model groups. Conclusions

The combination of ice-

water gastric lavage and tail clamping can be used to establish a rat model of liver depression syndrome in IBS-C. This may

be the best of the five tested method, and the resulting model may lay the foundation for further systematic and in-depth

research into the mechanism of traditional Chinese medicine in preventing and treating IBS-C.
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Figure 1 Changes in physical signs of rats (n = 7)
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Table 1 Open field experimental results of rats in each group( x + s,n = 7)

DO D14
20531 .
Groups LR (mm) FHHJE (mm/s) SR (mm) I (mm/s)
Total distance( mm) Average speed (mm/s) Total distance ( mm) Average speed (mm/s)
Normal 21 Normal group 2966. 48 + 620.91 9.89 = 2.07 3577.85 = 632. 17 11.67 + 2.42
Cold 4 Cold group 3185.87 = 510. 88 10.62 + 1.70 3033.23 + 987.48 10. 11 + 3.30
Restrain 4l Restrain group 3108.20 + 1382. 06 10. 50 + 4. 54 2355.60 + 475.48 ™ 7.85 £ 1.58™
Tail 4 Tail group 3411.92 = 1175.13 11.38 + 3.92 3016.90 = 737.32 10. 06 + 2. 46
C+ R4 C + R group 3438.98 + 846. 32 11.47 + 2. 82 2532.97 + 1008.52* 8.44 + 3.36"
C+TH C+T group 2883.50 + 566. 95 9.67 + 1.88 2741.30 + 557.98* 9.14 + 1.86
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Figure 3 Changes in the trajectory of open field experiments

q)2.0 02.5
ié 15 s KF bkl T iglo
24 . *% 24
3% . 3§1_5
S50 T \ N N 55
g 05 N \ \ \ g
EE N N\ N\ N\ EE05
ok N\ M N ss,,

W

3 ok

E_Rg sk T . **** §§
g;z ok § N ’g%
= \ \ 2
<z N \[] 18| 32
2z N | 1) | el £z
EL ! N B N |\ AEE
A1 o (N A N A
e AN BN | B\ BN~ BN | BN *

4 ARFESET AWR 3532 (n = 7)

Figure 4 Changes in AWR scores under different pressure values(n = 7)
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Table 2 Changes in defecation status(x + s,n = 7)

4151 Ziéﬁ*ﬁfﬁ( *\i//q) . Br.istol 55
Groups Fecal particles ( particles/piece) Bristol score
DO D14 DO D14
Normal £l Normal group 6.76 = 2.82 5.57 £2.82 3.46 £ 0.44 3.21+£0.22
Cold 4 Cold group 6.90 = 5.56 2.17 £ 1.647 3.28 + 1.52 1.38 £0.96™
Restrain 2 Restrain group 6.22 + 6.06 7.00 + 2.65 3.14 £ 0.75 3.56 £ 0.22
Tail 41 Tail group 6.18 +2.49 5.41 £ 1.81 3.32£0.59 3.31 £ 0.41
C+ R4 C+R group 6.30 = 2.61 4.29 +3.55 3.03 £ 0.61 3.08 £ 0.55
C+TH C+T group 6.57 £ 6.29 2.14 +2.85" 3.07+£0.73 1.26 £ 1.28™

W PIRN )y 2 1 RS W R BUNA e R €+ R ARBUNGHEHERA T mES BHY
18, ¢+ THE N EFE (P < 0.01),Restrain 41 Normal 41 g o EM 2R (A S) .
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Figure 5 Changes in small intestine propulsion rate(n = 7)
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Table 3 5-HT and VIP content in serum and colon(x + s,n = 7)

20531 1fiL3& 5-HT(ng/L) 25 5-HT (ng/L) 251 VIP (pg/mL)

Groups Serum 5-HT (ng/L) Colon 5-HT (ng/L) Colon VIP (pg/mL)
Normal £l Normal group 299.36 + 28.21 337.27 + 46.28 56.85 + 6.97
Cold 4 Cold group 325.01 = 28. 66 409.44 + 89.03 " 51.80 + 4.39
Restrain ZH Restrain group 321.49 + 14.89 364.96 + 18.34 55.02 £ 4. 14
Tail 41 Tail group 313.44 + 18.67 387.59 + 72.44 51.27 + 4.38
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Figure 6 HE staining of colon
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J& , 5 Normal ZHAH EE, Y Tail LA C + T A B3
P2 C + R AWK b5 A FRAIG R 35
255 MHESCHRIRIE | K BN T 19% FEWE VW 19 11
FEARBAFTEA IR 2L S, B v AR IR 7K P 18 K BR AT A
22 2 f5 LA K, o TR K D DR 1 d,
YWy kAT TV AL B, WF 5 K B AE B Y (Fl/BY
K BEZ IR LT, LLYLR A 2h B B 15 T8 17 T

FEAMR KA, 137 sh i 3 2 Kb sk A 35
AR T AE R OR VW, T B B = W 3h iy 2 02
PR/ AR TR, B Z HR T i kiE
P sl , SR FEE BR324 h 5 vl RE & THAEE
ZRYTERE DR, HE I AR S 56 OB K i g R 45
A B SZ X SO R RS WA A AE — o 1R 25, SRR Bk AT LA
XA TR A LLAEBIE 5 . L RS A g 3807 1 2
] P e R s A A R ot AR v R B T B S 0 3
F1 Rt A AR AR BT LA Y S 56 A0 B — S50
ANREFE ST W S NN 1 5 SR R BB 1 5 T Y
A KA S EEA T 4 B 43 AT e B 4 1T i fz e 52
WS AT R E AR AL, ABFIE R, AR 14 d
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S NT REAR 2 v AR R £ B IR ]

Pt VR N B W T R R i 3T LY
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AR UER RS E | 38 20 7 e i 35 0, wIAE
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HEZ A, A I 0 Lt — 25 9 K A AR i, 1
TR HsF [60] KA 0 A , Xof 3t A 3 it v 110 B2 % PR 36
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