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Therapeutic effect and its mechanism of glycyrrhizic acid on experimental colitis in rats

SUN Bo, LI Xiao-qin, ZHOU Fang
Department of Gastroenterology, Children’s Hospital Affiliated to Zhengzhou University, Zhengzhou 450000, China

Abstract Objective To explore the therapeutic effect of glycyrrhizin acid on experimental colitis in young rats and explain its
mechanism. Methods Seventy-five SD young rats were randomly divided into normal group, model group, sulfasalazine group (0.5
g/kg), and glycyrrhizic acid groups (40 and 160mg/kg), and each group had 15 rats. The experimental colitis models were prepared
and rats were enema administered with drugs for 7 d at the same time. The general situations of rats were observed, the pathological
changes of colon tissues in rats were observed by HE staining, and the disease activity index (DAI) score and the colon mucosa damage
index (CMDI) were evaluated. The levels of interleukin-4 (IL-4), interleukin-17 (IL-17), and interleukin-1p (IL-1B) in serum were
measured by ELISA method, reverse transcription polymerase chain reaction (RT-PCR) and Western blotting (WB) method were used
to detect the expressions of NLRP3, interleukin-1f (IL-1p), apoptosis-related speckle she-like protein (ASC), and caspase (caspase-1)
in the colon tissues of rats. Results Compared with the model group, body weight gradually increased and symptoms improved in
young rats of glycyrrhizic acid groups, and inflammatory cell infiltration and gland destruction were decreased. The DAI scores and
the CMDI score in the glycyrrhizic acid groups were decreased, which positively relates to the dosage (P < 0.05). Compared with the
model group, the levels of IL-4 in the glycyrrhizic acid groups were increased, and the levels of IL-17 and IL-1p were decreased in a
dose-dependent manner (P < 0.05). Compared with the model group, the expressions of NLRP3, ASC, caspase-1, IL-1 mRNA and
their protein expressions in the glycyrrhizin groups were decreased, and it was dose-dependent (P < 0.05). Conclusion Glycyrrhizic
acid can be used to treat experimental colitis in rats, which may be related to the inhibition of the expression of NLRP3 pathway protein
and the levels of inflammatory factors.
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Z:H RNA 2O SR HUS RNA, 0 5%

IRF 6L SFe53h cDNA, RT-PCR 5 #F 5 L R % 1.
SNAKZ A 20 pL: 2X SYBR Mix10 pL, H,0 8 uL,
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Table 1 RT-PCR primer sequence

EIE B S Ji T Fea1) (5°-37) K bop

NLRP3 F ATTACCCGCCCGACAATAGG 139
R CATGAGTCAGCTAGGCTAGAA

ASC F GATGCTCTGTACGGGAAGGTC 116
R TCCAGTTCCAGGCTGGTGT

caspase-1 F TAGCAGAGTCGGTAAGACATG 122
R GGGGCTTCTTTGAAGGCACAT

IL-1B F TGCATGCTCTCGCTAGGACAG 119
R TAGTGGTGGTCGGAGATT

GAPDH F TGTGTCCGTCGTGGATCTGA 130
R TTGCTGTTGAAGTCGCAGGAG
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Fig. 1 Pathological examination of colonic tissue in young rats (HE staining)

£2 BAHR DAL CMDITFSHLLE ( x+s, n=15)
Table 2 Comparison on DAI and CMDI scores in young
rats ( iis,n=15)

215 ﬁ[@: DAL P4 CMDI ¥F43
(mgkg )

POpic — 0 0

A — 7.68+£0.79"  2.66+0.54"

MV i e 500 5740717 1.75+0.36"

S 40 6.83+0.87°  1.92+0.37"
160 6.12+0.55"  1.79+0.43"

S A "P<0.05; SEIMAILE: "P<0.05

*P < 0.05 vs control group; “P < 0.05 vs model group
3.3 IL-4. IL-17. IL-1p ;&7 F480
Ext A, BRI 1IL-4 AKCFRAL,
IL-17. IL-1B K FTHE (P<<0.05); LRI,

HERRAL IL-4 JKFTFiEr, IL-17. IL-1B KPR
(P<<0.05), BFEAHKME. WK 3.
3.4 “5R74E40 % NLRP3. ASC. caspase-1. IL-1p
A9 RT-PCR ;%4

x4 i, #HA 4 NLRP3. ASC.
caspase-1. IL-18 mRNA KA T (P<0.05); 5
BRI bEE:, H O ER4L NLRP3. ASC. caspase-1+
IL-18 mRNA FEHBFEIL (P<0.05), LEFJEARK
P WAk 4.
3.5 #5Rz4E40 % NLRP3. ASC. IL-1B. caspase-1
Y Western blotting 3% 45|

xRl beig, 4] NLRP3. ASC. caspase-1+
IL-1p FE A RIEH TR (P<<0.05); SRR L,
HEERZ] NLRP3. ASC. caspase-1. IL-1B Z[1&
IRV (P<0.05), RFAEAHCNE. WK S.

%3 RELHBEIME IL-4. IL-17. IL-1p KFEEE ( X+s, n=15)
Table 3 Comparison on serum IL-4, IL-17, and IL-1p levels in young rats ( X+s,n=15 )

415 FlE/(mg-kg ™) IL-4/(ng' L") IL-17/(ng:L™") IL-1B/(ng' L™
pagict — 92.67+7.43 134.51+£23.44 82.34%16.28
R — 76.53+6.29" 171.54+22.3" 140.27+17.59"
MR it e 500 89.26+7.34" 141.21+£19.45" 88.49+12.03"
HHR 40 81.24+7.84" 154.73+19.67" 121.65+18.67"
160 87.63+8.57" 148.35+21.66" 103.77+13.78"

Hy AR "P<0.05; SRR "P<0.05

"P <0.05 vs control group; “P < 0.05 vs model group

%4 #%&%4F NLRP3. ASC. caspase-1. IL-1p mRNA FiktbE ( Xx£s, n=15)

Table 4 Expression of NLRP3, ASC, caspase-1, and IL-1p mRNA in young rats ( X*s,n=15)

ZH I /(mgkg )  NLRP3/GAPDH ASC/GAPDH caspase-1/GAPDH IL-1B/GAPDH
pagict — 0.18+0.03 0.13%0.04 0.17%0.03 0.19%+0.05
ei] — 1.1940.06 1.46+0.38" 1.25+0.16° 1.2340.15"
NG e nte i 500 0.6140.08" 0.5340.07* 0.6140.03% 0.6840.07*
HHER® 40 0.9240.15" 1.12+0.26" 0.98+0.09" 0.94+0.11%
160 0.784+0.12% 0.784+0.13" 0.6440.16" 0.76+0.09"

Hy AW "P<0.05; SRR "P<0.05

"P <0.05 vs control group; “P < 0.05 vs model group
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*5 S4A45H NLRP3. ASC. caspase-1. IL-1p BEFRIALLE ( x+s, n=15)
Table 5 Expression of NLRP3, ASC, caspase-1, and IL-1f protein in young rats ( X+ s,n=15)

) FIE/(mg-kg ™) NLRP3 ASC caspase-1 IL-1p
Xof e — 0.2240.04 0.1440.03 0.1740.03 0.1940.05
I — 1.3340.12" 0.9840.18" 1.55+0.36 0.9340.08"
RS el 500 0.5140.7% 0.4340.08" 0.6310.05% 0.4140.08"
R 40 1.0140.14* 0.8240.09* 1.08+0.23" 0.7440.07*

160 0.5840.06" 0.4840.13% 0.7440.16" 0.4610.09%

S ALE: P<0.05; SEBAE: "P<0.05

"P <0.05 vs control group; “P < 0.05 vs model group
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