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Abstract: Gouty arthritis is a type of metabolic rtheumatic disease caused by autoimmune abnormalities.

Currently, the use of Western medicine in the clinical treatment of gouty arthritis has been associated with a high
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risk of adverse reactions. Therefore, there is a growing interest in exploring therapeutic drugs from traditional
Chinese medicine as a potential alternative. According to the theory of traditional Chinese medicine, gouty arthritis
has been classified as damp-heat arthralgia syndrome. Shirebi granules has been found to have good clinical
efficacy in treating gouty arthritis. However, its underlying pharmacological mechanisms remain unclear. To
address this problem, the study first established the interaction network of candidate targets for Shirebi granules,
which is used to treat damp-heat syndrome of gouty arthritis. Then, the key candidate targets of Shirebi granules
for treating gouty arthritis with damp-heat syndrome were screened by calculating the topological features of the
network nodes. Then, the functional mining of the key candidate targets revealed that the candidate targets of
Shirebi granules may intervene in the biological process of inflammatory response and lipid metabolism through
the crosstalk of Wnt/f-catenin signaling. To verify the effectiveness of Shirebi granules in treating gouty arthritis
with damp-heat syndrome, a rat model was established. The results demonstrated that the granules significantly
improved the severity of arthritis in rats with this condition, reduced joint inflammation, gait score, swelling index,
increased mechanical pain threshold (P < 0.05), and reduced the content of serum inflammatory factors IL-14, IL-6,
and TNF-«a in gouty arthritis rats with damp-heat syndrome (P < 0.01) gouty. It was also found that Shirebi
granules effectively alleviated the symptoms of dampness heat syndrome such as local joint fever and dry mouth
by reducing the temperature of the joints in acute gouty arthritis with damp-heat syndrome (AD) rats, increasing
the threshold of heat pain, increasing water intake (P < 0.01), and inhibiting abnormal changes in the content of
fatty acid oxidation related enzymes (P < 0.01). Western blot analysis showed that Shirebi granules increased the
protein expression levels of Wnt and f-catenin (P < 0.01) while decreasing the protein expression of p65, p-p65
and PPARy (P < 0.01) in rats with gouty arthritis and damp-heat syndrome. The results showed that Shirebi
granules may reverse the "inflammation-immune" imbalance and lipid metabolism disorder by regulating the
crosstalk of Wnt/f-catenin signaling, and play a role in alleviating the severity of the disease. This study provides a
methodological reference for elucidating the pharmacological mechanisms of traditional Chinese medicine
formulas. It also presents research ideas for the appropriate clinical use of Chinese patent medicines and the
development of new clinical drugs for gouty arthritis therapy. The animal welfare and experiment procedures of
this study were performed in accordance with the regulations of the Experimental Animal Ethics Committee of
Experimental Research Center, China Academy of Chinese Medical Sciences (grant No. ERCCACMS11-2302-08).
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Shirebi granules regulate inflammatory response and lipid metabolism in gouty arthritis with damp-heat syndrome via crosstalk

of Wnt/f-catenin signaling. A: Pathway enrichment analysis of key putative targets in the interaction network of Shirebi granules and acute

gouty arthritis with damp-heat syndrome (AD) related genes; B: Mapping chart of key putative targets of Shirebi granules in the disease-

syndrome-formula interaction network into the Wnt signaling pathway

(P < 0.001), HLIE I B F£ A (P < 0.001); 5 AD i 74
ZH b, RGBT R AT AN [ R E L T
P (B 2A) BEAROCTY 2 0E 6 % (P < 0.05, B12B). 1)
““Fﬁﬁﬂ’aﬁl (P <0.001, [ 2C) 15 il ik 4 % (P < 0.01,
K 2D), FHE AL (P < 0.05, KI2E). H, ml A
(1 215 Ty Al B 15 18 250 LM B4 5 RKOK AL 28 6 4t
T2 28 S, {FL g ) K DR Y e K 4 A S R A
FAKAKANBHAL (P < 0.001).

2.2 JRRIEFUR AT R MR UM T OB HRE KR

I3 B 4 6E R F IL-64 IL-18 TNF-a /K °F & 3% 7+ /&
(P <0.001); 5 AD BRI ZH 41 Lh, 18 HOBEBORLAG . H o
T 5 AT AS [ 2 M B A a3 1L-6 (P < 0.01, & 3A).
IL-15 (P < 0.001, & 3B) Il TNF-a (P < 0.001, & 3C) %
KK, o 7 i 2H 24805 ORI b TG B3 2 =

3 RAEBALRBEMENM X ROERIEXRIE
HIERER

3.1 RAEFR AT A EREN M X RIERIEX
ROF AR 50 EEALAH L, AD R 20 K FRIR

RIERMEFKE  SxHRAAME L, AD ALK R KETE, KT REEEEEFE (P<0.001), A R
A B C
4001 Con - ADM B 3 e > 3
) ~+ AD - ADH g % = o
3 3301+ ADL+ Col z 2 i €82
g =< 3 2
B 300 g 1 T 2 e
250 = 0
5 10 15 Con AD ADLADMADH Col Con AD ADLADMADH Col
" _a§ 2.0 E 40
E Hith El on
: & T
%D ' i *% EE % ol
F‘g 1.0 *okok T § % 20 " . *k -
S 0.5 EE 10
% T *kok Ay =
< 0

Con AD ADL ADM ADH Col

0
Con AD ADL ADM ADH Col

Figure 2 Improvement effects of Shirebi granules on the severity of arthritis in AD rats in terms of macroscopic evidence of arthritis. A:
Body weight; B: Inflammatory index; C: Ankle disability index scale; D: Ankle swelling index; E: Paw withdrawl threshold. ADL, ADM,
ADH: Shirebi granules 1.25, 2.5, 5 g-kg™, respectively; Col: Colchicine 0.3 mg-kg”. n=6,x = 5. P < 0.001 vs Con; P < 0.05, P < 0.01,

Hkk

P<0.001 vs AD
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Figure 3

Inhibitory effects of Shirebi granules on the level of inflammatory cytokines in AD rats. A: Interleukin (IL)-6; B: IL-15; C:

Tumor necrosis factor alpha (TNF-a). n = 6, x + 5. P < 0.001 vs Con; “P<0.01,""P<0.001 vs AD
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