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Application analysis of constipation animal models using data mining

WANG Ping, FANG Xiaoyan ", MIAO Mingsan "
(Henan University of Chinese Medicine, Zhengzhou 450046, China)

[ Abstract]  Objective Research on the modeling points of constipation animal models to provide reference for
improving the success rate of modeling. Methods Using “secret” and “animal models” as the subject terms, all
experimental journal articles from January 2015 to July 2020 in the databases of China National Knowledge Infrastructure
(CNKT) , Wanfang, and Weipu were searched. Summarize the types of experimental animals, modeling methods, modeling
methods, modeling time, testing indicators, etc., and conduct a summary analysis. Results One hundred forty-two journal
articles that met the criteria were included. Sprague Dawley (SD) rats and Kunming ( KM) mice were mainly used to
replicate animal models of constipation. Compound diphenoxylate and loperamide were the most common method of
modeling. The modeling time was mostly 7 d and 14 d, and the longest was slow transit constipation of 120 d. The index
detection focused on the carbon ink advancement rate, defecation function, colon tissue immunohistochemistry, and serum
biochemical indicators. Conclusions Existing animal models often use drug-induced single-factor modeling and lack a
multi-factor modeling evaluation system. For example, the water-restricted food control method and the low-fiber diet

method are more in line with the real pathogenic factors of constipation, but there are currently few related studies. At
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present, research on constipation models tends to evaluate test drugs by intestinal defecation function, colonic

histopathological structure, and serum biochemical indicators. With the advancement of constipation research, brain-gut

axis interactions provide new ideas for constipation research, and related experimental research can be explored in future

constipation experiments.
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Figure 1 Distribution of constipation models
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Table 1 Types distribution of experimental animals for constipation
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KB [ (AQPs) ik 8 54 K7 s HEE Male 19 13.4%
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U SR R BRI, B e p R e e Bk
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Table 2  Statistical table of constipation modeling methods
YL IRES GiTE3 WAk GiE3
Method Frequency Method Frequency
S5 W35 VR e 5 Kok 5
Compound diphenoxylate Ice water
LB +0°C G P koK +52 05 M 25 v i
gﬁ%Tﬂf 34 White vinegar + 0°C activated carbon ice water + 5
operamide compound diphenoxylate
@ﬁﬂ?ﬁ%ﬁ: 1" TbESR 4
Laxative colon method Sucralfate
S MO IRV + 2 B+ SRR (LTSt )
Compound diphenoxylate + acetophenazine + cyclophosphamide Low-fiber feed
MoK g TR WRE |
Limit water and food Compound benhexidine
TSR T 1+ A T+ BRIt M 1
R R 6 Loperamide + acephenazine + cyclophosphamide

Morphine hydrochloride

HBR R 36+ P

Thyroxine + reserpine




52

o P AR R AR 2021 4E 7 A4E 31 B4 73 Chin J Comp Med, July 2021, Vol. 31,No. 7

ARG R B T e 22 W) 107 O T 8
SRS SCE ) 45 2577 P E 90, 1%, HRTA
Z AP BRI 1) £ 05 i, el 2 s S (R 5

®3 EREEEIMGITER

Table 3 Statistical table of constipation modeling cycle
L WEC A R Lt NS 4

Modeling cycle Frequency Percentage Modeling cycle Frequency Percentage
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K FRKRESE)  FA ART AR EE Ik 3d 8 5.63% 30 d 6 4.23%
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Table 4 Classification of constipation test indicators

St aes HEL Ao RIE N
Index classification Frequency Percentage Measurements
i HE T RE % e R
ARG 89 62.7% JRERER
Bowel propulsion function Carbon ink advance rate
ORI HE ] 6 h YRR
HEE D BE g1 7. 0% AN SAE T KAE 5K 5
Bowel function o Time to discharge the first black stool, number of stools in 6 h,
wet stool weight, dry stool weight, stool water content, ete
HRANZR (SS) \AchE SP MTL.5-HT PI3K ,AKT ,AQP3,
SRR BRI - 011 AQP4 NO.eNOS & Cajal FFITZINL (1CC) 2 14235k T4
Colon tissue immunohistochemistry 7 Somatostatin (SS), AchE, SP, MTL, 5-HT, PI3K, AKT, AQP3, AQP4,
NO, eNOS, and Cajal interstitial cell (ICC) protein expression levels, etc
ELISA $A5 P 453 (SP) MG PRIk (VIP) \—%ALR(NO) |
J]fll‘rk qjgz,ﬂﬁ,zht ﬂjﬁé@ﬂﬁ( S_HT) \MOT \CGRP &tﬁ%’ﬂﬁ%ﬁi’ﬂﬁgﬁ ( SOD) (li—lC 7.7%‘
AN
Biochemi H] dicat n . 49 34.5% ELISA method to detect substance P (SP) , vasoactive intestinal peptide ( VIP) ,
tochemical mdicators m serum nitric oxide (NO) , serotonin (5-HT), MOT, CGRP and
superoxide dismutase (SOD) activity, etc
WL AR 19 27 5% W GRS, BAG, 0 5 R BBE AT
Conventional indicators ’ Body weight, activity status, coat color, mouth, nose, lips, tail color, death, etc
25 W 2R 2R 1 S S v 37 26, 19 AQP3 ,AQP9  AQPS } mRNA %57 /K FE-#ik
Western blot of colon tissue protein T AQP3, AQP9, AQP8 and mRNA level expression
HAKE Yefa s NELLE L s
T DIV N AN (H]_E) %EE,/Z ,X)L%S?;..H.Zjéﬂfl?ﬁ*@ﬁ/uxk
Lo 26 18.3% Hematoxylin-Eosin (HE) staining method to
Colonic histopathology . .
observe changes in colon tissue structure
e . e N 2k TUHE A ( PKA) GEBIKZIA 1 (NK-1) mRNA B35
e s LR A R WAL 1A A ( PRA) EHURSZI 1 (NK) mBNA 2035
Real-time PCR 18 12. 7% Expression of colonic protein kinase A (PKA) and
cal-time tachykinin receptor 1 (NK-1) mRNA
LA E I I RE 6 4. 2% JEBE T WSS WA Bl
Colonic mucus secretion function e Observe mucus secretion under light microscope
o 38 S 5 | 4% KA R L 1 X T 4 3R R A RO A T
Intestinal enzyme activity ’ Dinitrosalicylic acid colorimetric method for cellulase and xylanase activities
iz s 5 A
TR 3 2.1% 551 % Motilin, VIP
Gastrointestinal hormone content
R AL G507 DN 52 0 Fh R AT T
JYiE EHE 3 2 1% FLRRFF A U 25 1k 2
Intestinal flora ’ Measure the changes of Escherichia coli, Lactobacillus and
Bifidobacterium in stool by traditional plate counting method
= HI T A S
ol 1 0.7% JEENR TR SCFAs

Cecal bacterial metabolites
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