2.1 Experimental animals 
[bookmark: _GoBack]The 56 KM male mice (Shandong Pengyue Laboratory Animal Co., Ltd.) weighed about 25g±2g at temperature (22~23℃) and humidity of 35%~40%. The production license number was SCXK (Lu) 20190003. The light/dark cycle was 12 h, and the mice were acclimated to feeding for one week under the condition of free drinking and feeding. 
2.2 Preparation of Platycodon saponin
The microwave extraction method was used to extract Platycodon grandiflorus saponin from Platycodon grandiflorus. In short, the crude saponin was extracted under microwave power 210 w, ethanol concentration 80%, solid to liquid ratio 1:17 extraction time 3.5 min, and then purified by D101 type resin. 
2.3 Reagents
Colchicine was purchased from Xishuangbanna Pharmaceutical Co., Ltd., sodium urate brand was sigma Life Science and High-Tech Group Company, and ELISA kits for the detection of inflammatory factors and peroxides were purchased from Hepeng (Shanghai) Biotechnology Co., Ltd., IL-1β antibody, ASC antibody, caspase-1 antibody HRP-labeled goat anti-rabbit IgG, BCA kit, lysis buffer, protease inhibitor, 5× protein loading buffer, protein Electrophoresis gel kit, and PVDF membrane were purchased from Sevier (Wuhan) Biotechnology Co., Ltd., skim milk powder, and ECL luminescence kit was purchased from Biosharp Biotechnology Co., Ltd.
2.4 Modeling and treatment of acute gouty arthritis
Because approximately 13% of mice died due to excessive doses in the pre-experiment, this study determined three dose gradients(12.5, 25, and 50 mg/kg corresponding to human amounts of approximately 1.37, 2.75, and 5.49 mg/kg). This dose gradient was safe and effective in formal experiments with no mice dying.
The mice were divided into blank group, model group, colchicine group (1 mg/kg), saponin low dose group (12.5 mg/kg), saponin medium dose group (25 mg/kg), and saponin high dose group (50 mg/kg). Eight mice in each group were gavaged for seven days, the mice were anesthetized by intraperitoneal injection using 1% pentobarbital sodium on the fifth day, after anesthesia, the mice were positioned in a supine position., and then the mice were disinfected at the ankle with 75% alcohol. Then, except for the blank group, all groups were injected with 50ul of MSU (25 mg/ml) at the ankle of mice, and the blank group was injected with 50ul of saline. After one hour of gavage on the seventh day, the mice were anesthetized and executed to gain ankles on ice. After removing the skin and muscle tissues from the ankles, the ankle tissues were divided into two parts, one was put into tissue fixative for pathological section observation, and the other was put into a -80℃ refrigerator.
2.5 Degree of swelling of the ankle joint
After the ankle diameters of mice were measured with vernier calipers at the same position before and 1, 4, 24, and 48 h after MSU injection. A total of five measurements were performed to observe the changes in the degree of ankle distension during 48 h.
2.6 Detection of inflammatory factors and oxidative stress factors in serum
The mice were anesthetized and sacrificed on the seventh day, and the blood was collected. After standing at room temperature (approximately 25 °C ) for one h, the mice were centrifuged at four °C and 3000 r/min immediately. The supernatant was taken and stored in a -80℃ refrigerator immediately before the assay. ELISA performed the assay, and the levels of IL-1β, TNF-α, IL-6, MDA, SOD, and GSH-PX factors in the serum were detected according to the ELISA kit instructions.
2.7 Myeloperoxidase (MPO) activity study
 Quantitative analysis of neutrophils in mouse paw tissue was carried out by enzyme-linked immunosorbent assay (ELISA). An appropriate amount of normal saline was added to the ankle joint of mice for crushing treatment. The tissue homogenate was centrifuged at 4 ° C for 10 min at 3000 R / min to obtain the supernatant. 10ul of the solution to be measured was added to the well plate, and 40ul of the sample dilution was added. Reaction reagents were added in sequence according to the instructions, and 3,3 ', 5,5' tetramethylbenzidine (TMB) was used for color development. TMB is converted into blue under the catalysis of peroxidase and yellow under the action of acid. The color depth is positively correlated with MPO in the sample.
2.8 Tissue section of gouty arthritis model.
After the mice were anesthetized and sacrificed, the ankle joints of the mice were collected and placed in tissue fixative. Then, the ankle joints of the mice were placed in an embedding box for decalcification, and further paraffin sections were made, stained with H&E, and magnified 200x under a light microscope. Cell changes were observed.
2.9 Western blot.
To verify the therapeutic effect of Platycodon saponins on gouty arthritis. The expression of proteins on related pathways was studied. Firstly, protein extraction was performed on the collected tissues, the tissues were crushed, and lysate and protease inhibitors were added to extract proteins. The ratio of 50:1 was lysed on ice for half an hour, centrifuged at four °C, and 12000 r/min for 10 min to take the supernatant, and 20 ul of the supernatant was taken for quantitative analysis of BCA protein. Secondly, the remaining portion was evenly mixed according to the ratio of adding 1 ul of 5× protein loading buffer for every 4 ul of protein sample solution, followed by boiling in boiling water for 4-5 min. The obtained protein samples were first subjected to SDS-PAGE protein electrophoresis, and the electrophoresed proteins were transferred to PVDF membranes, which were blocked with nonfat milk powder for 2.5 hours, and then the PVDF membranes were placed in the primary antibody diluted 1:1000. Incubate at four °C on a shaker overnighted. Finally, after the incubation, the membrane was washed with TBST for 15 min each time and three times. After washing the PVDF membrane was put back into the incubation box, and then the secondary antibody was added to the incubation box at a dilution of 1:3000 for one h incubation, and then the membrane was washed after the incubation. After washing, equal volumes of ECLA and ECLB were added for color development, and the protein bands were imaged under the gel imager.
2.10 Statistical analysis
Statistical analysis was performed using SPSS 19.0 (I.B.M., U.S.A.), all data were expressed as mean ± standard deviation (S.E.M.), and statistical analysis was performed using one-way analysis of variance (ANOVA) to determine the level of significance (P<0.05). 











Abbreviations
	PGS
	Platycodon grandiflorus saponin

	MSU
	MonoSodium Urate

	NLRP3
	NOD-like receptor thermal protein domain associated protein 3

	ASC
	apoptosis-associated speck-like protein containing a CARD

	caspase-1
	cysteinyl aspartate specific proteinase-1

	IL-6, IL-8, IL-1β
	Interleukin- 6, Interleukin- 8, Interleukin- 1β

	SOD
	Superoxide dismutase

	MDA
	Malondialdehyde

	GSH-PX
	Glutathione peroxidase

	MPO
	myeloperoxidase

	TNF-α
	Tumor necrosis factor





