[bookmark: OLE_LINK5]This investigation was conducted to safeguard the secure, efficacious, and quality-assured administration of the PC. Utilizing HPLC, we adhered to the protocols delineated in the Pharmacopoeia of the People's Republic of China 2020 to quantify the constituents berberine and phellodendrine from Phellodendri Chinensis Cortex (Huangbo), along with the content of osthole from Cnidii Fructus (Shechuangzi). This analytical approach is pivotal for the standardization and quality control of traditional Chinese medicinal drug pair.
1.Instruments and Reagents
[bookmark: OLE_LINK3]LC-20AT high-performance liquid chromatograph (Shimadzu, Japan), XSE205DU electronic balance (Mettler Toledo, USA); Berberine hydrochloride (S01A10K94340, purity ≥ 98%), Phellodendrine chloride (J30HB189655, purity ≥ 98%), Osthole (Batch number: T08M8B30733, purity ≥ 98%). All reagents were procured from Shanghai Yuanye Biotechnology Co., Ltd. (China). Phellodendri Chinensis Cortex (Huangbo, Lot No. B22123101-01) and Cnidii Fructus (Shechuangzi, Lot No. 20200601) were supplied by Shandong Jianlian Shengjia traditional Chinese Medicine Store (China).
2.Method
2.1. Determination of berberine content
[bookmark: OLE_LINK1]0.1 g berberine reference standard was accurately weighed and dissolved in a mixture of acetonitrile - 0.1% phosphoric acid to yield a solution with a concentration of 0.1 mg/mL berberine. 0.1 g Phellodendri Chinensis Cortex, passed through a No. 3 sieve, was precisely weighed and placed into a 100 mL volumetric flask. The powder was then treated with 80 mL of the aforementioned solution and subjected to ultrasonication at 250 W and 40 kHz for 40 min. Post-treatment, the mixture was cooled and completed to volume with the mixture of acetonitrile - 0.1% phosphoric acid, followed by thorough mixing and filtration. Subsequently, 5 μL aliquots of both the berberine reference standard solution and the test solution were injected into the high-performance liquid chromatograph, with the detection wavelength set at 265 nm. The berberine content was calculated based on the dry weight of the sample, with the content expressed as berberine hydrochloride (C20H17NO4•HCl), ensuring it is not less than the threshold of 3.00%.
2.2. Determination of phellodendrine content
[bookmark: OLE_LINK2][bookmark: OLE_LINK4]0.1 g phellodendrine reference standard was accurately weighed and dissolved in a mixture of acetonitrile - 0.1% phosphoric acid to achieve a concentration of 0.1 mg/mL. Approximately 0.5 g of Phellodendri Chinensis Cortex powder (sieved through a No. 4 sieve) should be precisely weighed and placed in a stoppered conical flask, followed by the accurate addition of 25 mL of acetonitrile - 0.1% phosphoric acid solution. After weighing, subjected the mixture to ultrasonication (power: 250W, frequency: 40kHz) for 30 min, allowed it to cool down, reweighed it to compensate for any weight loss by replenishing with the mobile phase, and then vigorously shaked it. Filtered the resulting solution and collect the filtrate. Accurately pipetted both the reference solution and test solution with a volume of 5 μL each into the HPLC instrument while setting the detection wavelength at 284 nm. Calculated the content of phellodendrine in the dry material as phellodendrine chloride (C20H23NO4•HCl), ensuring that it is not less than 0.34%.
2.3. Determination of osthole content
0.1 g osthole reference standard was accurately weighed and dissolved in ethanol to achieve a concentration of 45 μg/mL. Taked 0.1 g of the sieved (through a No. 3 sieve) Cnidii Fructus powder, accurately weighed it, and placed it in a stoppered conical flask. Accurately added 25 mL of anhydrous ethanol, seal tightly, weighed the flask. Then, subjected the mixture to ultrasonic treatment (power 300W, frequency 50kHz) for 30 minutes, cooled it down, reweighed the flask, and replenished with anhydrous ethanol to compensate for any weight loss, then mix well. Accurately taked 5 mL of the supernatant and transfered it to a 10 mL volumetric flask, added anhydrous ethanol to the mark, and mixed well to obtain the test solution. Accurately pipetted 10 µL of both the reference solution and the test solution, and injected them into the HPLC instrument, with the detection wavelength set to 322 nm. Calculated the content of osthole in the dried material, and it should not be less than 1.00%.
3. Result

Employing the external standard method to calculate the contents of berberine, phellodendrine, and osthole, the average contents were determined to be 5.88%, 0.49%, and 1.82%, respectively. All of these values meet the Pharmacopoeia of the People's Republic of China 2020 standards, confirming the quality of the medicinal products
Table S1 Content of each compound in the product to be measured
	Compound
	Specified content (%)
	Content of test material (%)

	Berberine
	3.00
	5.88

	Phellodendrine
	0.34
	0.49

	Osthole
	1.00
	1.82


[image: 质控组图]
Fig. S1. HPLC chromatograms of berberine reference substance (A), berberine test sample (B), phellodendrine reference substance (C), phellodendrine test sample (D), osthole reference substance (E) and osthole test sample (F). 





Table S2 Mouse skin lesion severity scoring table
	Lesion type
	Score
	Severity

	Erythema/Hemorrhage
	0
	None

	
	1
	Mild

	
	2
	Moderate

	
	3
	Severe

	Dryness/Dandruff
	0
	None

	
	1
	Mild

	
	2
	Moderate

	
	3
	Severe

	Edema
	0
	None

	
	1
	Mild

	
	2
	Moderate

	
	3
	Severe

	Desquamation/Ulceration
	0
	None

	
	1
	Mild

	
	2
	Moderate

	
	3
	Severe




[bookmark: _GoBack]Table S3 Molecular docking binding energies of key components from PC with core proteins in AD
	Key component
	Core protein
	PDB ID
	Binding energy（kcal/mol）

	Phellodendrine
	TNF
	5UUI
	-6.0859

	Xanthotoxin
	TNF
	5UUI
	-5.7836

	Nomilin
	TNF
	5UUI
	-6.9274

	Isopimpinellin
	TNF
	5UUI
	-5.9376

	Phellodendrine
	IL-6
	1ALU
	-6.6003

	Xanthotoxin
	IL-6
	1ALU
	-6.4534

	Nomilin
	IL-6
	1ALU
	-6.3612

	Isopimpinellin
	IL-6
	1ALU
	-5.6770

	Phellodendrine
	IL-1β
	5R8Q
	-6.1913

	Xanthotoxin
	IL-1β
	5R8Q
	-5.4695

	Nomilin
	IL-1β
	5R8Q
	-6.6985

	Isopimpinellin
	IL-1β
	5R8Q
	-5.7707

	Phellodendrine
	AKT1
	1UNQ
	-6.6443

	Xanthotoxin
	AKT1
	1UNQ
	-5.8451

	Nomilin
	AKT1
	1UNQ
	-2.6748

	Isopimpinellin
	AKT1
	1UNQ
	-6.4492
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