Supplementary Materials
Jiawa (ལྕ་བ་) in Tibetan medicine: A review of multi-origin use, shared and differential chemical constituents, and pharmacological relevance to Huangshui-associated joint disorders
Supplementary Table 1. Botanical sources, medicinal parts, regional use contexts, and traditional indications of Jiawa-related medicinal materials recorded in classical, official, and regional sources
	[bookmark: OLE_LINK1]Botanical source
	Traditional functions and indications
	Medicinal part and
regional-use context
	Ref.
	[bookmark: OLE_LINK2]Source-record basis

	Pleurospermum hookeri C. B. Clarke var. thomsonii C. B. Clarke
	Tonifies deficiency, warms the kidney, dispels cold, and clears Huangshui; used for cold-type disorders involving the kidney and lumbar region, kidney disorders, Huangshui spreading to the joints, physical weakness, and rlung disorders.
	Root; Qinghai
	[S1]
	Regional/botanical record

	Pleurospermum hookeri C. B. Clarke var. thomsonii C. B. Clarke
	Tonifies and strengthens the kidney and clears Huangshui; used for nephritis, lumbar pain, dyspepsia, Huangshui disorders, insect and snake bites, bad-kan disorders, Mubu disorders, and rlung disorders.
	Root; Qinghai
	[S2, S3]
	Materia medica/textual record

	Pleurospermum hookeri C. B. Clarke var. thomsonii C. B. Clarke
	Clears heat and resolves toxicity; used for poisoning disorders and chronic heat diseases.
	Root; Qinghai
	[S4]
	Official standard record

	Sphallerocarpus gracilis (Bess.) K.-Pol.; Pleurospermum hookeri C. B. Clarke var. thomsonii C. B. Clarke; Vicatia thibetica de Boiss.
	Used for Huangshui disorders and cold-type disorders involving the kidney and lumbar region.
	Root; Aba and Chamdo; Qinghai; Tibet
	[S2]
	Materia medica/textual record; multiple regional sources

	Pleurospermum hookeri C. B. Clarke var. thomsonii C. B. Clarke
	Clears Huangshui; used for cold-type Huangshui disorders and joint swelling.
	Root; Qinghai
	[S4, S5]
	Official standard record

	Pleurospermum hookeri C. B. Clarke var. thomsonii C. B. Clarke; Sphallerocarpus gracilis (Bess.) K.-Pol.
	Pungent and astringent in taste and warm in property; used for Huangshui disorders, kidney disorders, lumbar pain, swelling with pain, and cold-type disorders involving the kidney and lumbar region.
	Root; Qinghai; Aba and Chamdo
	[S6]
	Materia medica/textual record

	Pleurospermum hookeri C. B. Clarke var. thomsonii C. B. Clarke
	Regulates qi, strengthens the stomach, activates blood circulation, and drains dampness; used for dyspepsia, abdominal pain, nephritis, lumbar pain, irregular menstruation, and Huangshui disorders.
	Root; Qinghai
	[S7]
	Materia medica/textual record

	Pleurospermum hookeri C. B. Clarke var. thomsonii C. B. Clarke
	Strengthens the stomach, dispels cold, and clears Huangshui; used for dyspepsia, kidney disorders, lumbar pain, physical weakness, rlung disorders, and Huangshui disorders.
	Root; Qinghai
	[S7]
	Materia medica/textual record

	Pleurospermum hookeri C. B. Clarke var. thomsonii C. B. Clarke
	Bitter in taste and drying in property, with toxicity-resolving effects; used for poisoning caused by precious minerals, food, insects, and snake bites.
	Root; Qinghai
	[S8]
	Regional clinical-use record

	Vicatia thibetica de Boiss.
	Tonifies deficiency, strengthens the stomach, dispels cold, and clears Huangshui; used for dyspepsia, kidney disorders, lumbar pain, physical weakness, rlung disorders, and Huangshui disorders.
	Root; Tibet
	[S1]
	Regional/botanical record

	Vicatia thibetica de Boiss.
	Dispels wind and dampness, dispels cold, and relieves pain; used for wind-cold-dampness arthralgia, cold-type gastric pain, lumbar cold pain, and skin itching.
	Root; Tibet
	[S7]
	Materia medica/textual record


Note: The botanical sources listed in this table represent currently recorded or commonly used Jiawa-related sources in classical, official, or regional medicinal records. The “Source-record basis” column defines the record type supporting botanical assignment: official standard record = explicit recording in an official Tibetan medicinal standard; materia medica/textual record = association in materia medica or related textual sources; regional clinical-use record = documentation in regional practice; regional/botanical record = support from regional-use or botanical records. These source-record categories do not establish a one-to-one equivalence between any modern botanical taxon and the three classical Jiawa forms, because this relationship has not yet been clarified by systematic textual research. The authentic botanical origin and standardized source definition of Jiawa remain important issues for further Tibetan materia medica textual research and source standardization. Medicinal part and regional-use context are summarized according to the available records. For rows containing multiple botanical sources, regional-use contexts are listed in the same order as the sources. Huangshui corresponds to the Tibetan medical concept chu ser. Terms such as rlung and bad-kan are retained as Tibetan medical terms rather than translated into modern biomedical disease names. References are numbered independently and listed in the Supplementary References section.
Supplementary Table 2. Composition and traditional indications of Jiawa-related prescriptions
	Prescription
	Jiawa-related material included
	Composition
	Traditional functions and indications
	Relevance to Huangshui/joint disorders
	Ref.

	Ershiwuwei Ercha Wan
	Pleurospermi Herba
	Catechu, Chebulae Fructus, Terminaliae Belliricae Fructus, Phyllanthi Fructus, Pleurospermi Herba, Polygonati Rhizoma, Asparagi Radix, Mirabilidis Himalaicae Radix, Tribuli Fructus, Olibanum, Cassiae Semen, Abelmoschi Semen, Tinosporae Caulis, Piperis Longi Fructus, Ferrum Praeparatum, Asphaltum, Aconiti Penduli Radix, Moschus, Acori Calami Rhizoma, Aucklandiae Radix, Bubali Cornu, Margaritifera Concha, Oxytropidis Kansuensis Herba, Rosae Fructus, and Gentianae Flos
	Dispels wind and relieves painful obstruction; alleviates inflammation and pain; clears Huangshui.
	Used for white-channel disease (rtsa dkar), gout, rheumatic arthralgia, joint swelling and deformity, limb stiffness, Huangshui disorders, and Gangba disorder.
	[S9, S10]

	Shiliu Rilun Wan
	Pleurospermi Herba
	Punicae Granati Semen, Malvae Fructus, Cinnamomi Cortex, Asparagi Radix, Polygonati Rhizoma, Pleurospermi Herba, Piperis Longi Fructus, Mirabilidis Himalaicae Radix, Carthami Flos, Tribuli Fructus, and Amomi Rotundus Fructus
	Warms and tonifies the stomach and kidney.
	Used for cold pain of the lumbar region and legs, edema of the dorsum of the foot, and kidney-related cold-type conditions.
	[S9, S10]

	Basangmu Suyou Wan
	Pleurospermi Herba
	Chebulae Fructus, Terminaliae Belliricae Fructus, Phyllanthi Fructus, Polygonati Rhizoma, Asparagi Radix, Pleurospermi Herba, Tribuli Fructus, and Mirabilidis Himalaicae Radix
	Tonifies the kidney, nourishes the heart, calms the spirit, and strengthens bones and sinews.
	Related to kidney deficiency, impaired channels and collaterals, limb stiffness, and deficiency syndromes.
	[S10]

	Liuwei Gouqi Tangjiang
	Pleurospermi Herba
	Lycii Fructus, Asparagi Radix, Pleurospermi Herba, Polygonati Rhizoma, Droserae Herba, Mirabilidis Himalaicae Radix, sucrose, sodium benzoate, citric acid, and water
	Tonifies blood and reduces swelling.
	Used for kidney cold, cold-type deficiency, bad-kan-related conditions, and swelling-related conditions.
	[S10]

	Wugen San
	Pleurospermi Herba
	Pleurospermi Herba, Mirabilidis Himalaicae Radix, Tribuli Fructus, Polygonati Rhizoma, and Asparagi Radix
	Clears Huangshui.
	Used for cold-type Huangshui disorders and joint swelling.
	[S9, S10]


Note: The composition is presented using pharmaceutical Latin names. Huangshui corresponds to the Tibetan medical concept chu ser. Terms such as rtsa dkar and bad-kan are retained as Tibetan medical terms rather than translated into modern biomedical disease names. For Tibetan materia medica without universally standardized pharmaceutical Latin names, names are presented according to the cited sources and available standards. References are numbered independently and listed in the Supplementary References section.

General note for Supplementary Tables S3-S5: These tables summarize constituents reported from each Jiawa-related medicinal material in the available literature. Compounds listed under one material should be interpreted as reported constituents of that material, rather than as confirmed source-specific markers. When their pharmacological relevance is discussed in the main manuscript, such evidence should be understood as indirect information derived mainly from available constituent-based studies, not as direct proof of the efficacy or mechanisms of authenticated Jiawa-related medicinal materials. The evidence group/relevance classification used in the main manuscript distinguishes I, direct evidence on Jiawa-related materials or extracts; II, isolated compound evidence in arthritis or joint-disease models; III, isolated compound evidence in non-joint inflammatory models; and IV, supplementary evidence indirectly linked to Huangshui-related manifestations.
Supplementary Table 3. Constituents reported from Vicatia thibetica de Boiss.
	No.
	Constituent
	Molecular formula
	Chemical class
	Ref.

	1
	Mannitol
	C₆H₁₄O₆
	Sugar alcohol
	[S11]

	2
	Citric acid
	C₆H₈O₇
	Organic acid
	[S12]

	3
	(-)-Quinic acid
	C₇H₁₂O₆
	Organic acid
	[S12]

	4
	Umbelliferone
	C₉H₆O₃
	Coumarin
	[S11, S12, S13, S14]

	5
	Bergapten
	C₁₂H₈O₄
	Furanocoumarin
	[S14, S11]

	6
	8-Methoxypsoralen
	C₁₂H₈O₄
	Furanocoumarin
	[S14]

	7
	(-)-Deltoin
	C₁₉H₂₀O₅
	Furanocoumarin
	[S14]

	8
	Caffeic acid
	C₉H₈O₄
	Phenolic acid
	[S12]

	9
	Ferulic acid
	C₁₀H₁₀O₄
	Phenolic acid
	[S11, S14, S15]

	10
	Rhein
	C₁₅H₈O₆
	Anthraquinone
	[S14]

	11
	Apigenin
	C₁₅H₁₀O₅
	Flavonoid
	[S14, S11]

	12
	Quercetin
	C₁₅H₁₀O₇
	Flavonoid
	[S12, S14]

	13
	Chlorogenic acid
	C₁₆H₁₈O₉
	Phenolic acid
	[S12, S13, S14, S15]

	14
	Neochlorogenic acid
	C₁₆H₁₈O₉
	Phenolic acid
	[S12]

	15
	4-Caffeoylquinic acid
	C₁₆H₁₈O₉
	Phenolic acid
	[S12]

	16
	6-O-(E)-Caffeoyl-β-D-glucopyranose
	C₁₅H₁₈O₉
	Phenolic acid glycoside
	[S12]

	17
	3-Feruloylquinic acid
	C₁₇H₂₀O₉
	Phenolic acid
	[S12]

	18
	4-Feruloylquinic acid
	C₁₇H₂₀O₉
	Phenolic acid
	[S12]

	19
	[bookmark: _GoBack]5-Feruloylquinic acid
	C₁₇H₂₀O₉
	Phenolic acid
	[S12]

	20
	3,5-Dicaffeoylquinic acid
	C₂₅H₂₄O₁₂
	Phenolic acid
	[S13, S16]

	21
	Isochlorogenic acid B
	C₂₅H₂₄O₁₂
	Phenolic acid
	[S12]

	22
	Isochlorogenic acid C
	C₂₅H₂₄O₁₂
	Phenolic acid
	[S13, S16]

	23
	β-sitosterol
	C₂₉H₅₀O
	Sterol
	[S14, S11]

	24
	(+)-Ursolic acid
	C₃₀H₄₈O₃
	Triterpenoid
	[S14]

	25
	Daucosterol
	C₃₅H₆₀O₆
	Sterol glycoside
	[S11]

	26
	Sucrose
	C₁₂H₂₂O₁₁
	Sugar
	[S11]

	27
	Ligustilide
	C₁₂H₁₄O₂
	Phthalide
	[S13, S15, S16]

	28
	Senkyunolide I
	C₁₂H₁₆O₄
	Phthalide
	[S13, S16]

	29
	(13aS)-5,8,13,13a-Tetrahydro-6H-dibenzo[a,g]quinolizine
	C₁₇H₁₇N
	Quinolizidine-type alkaloid
	[S16]

	30
	Jatrorrhizine
	C₂₀H₂₀NO₄⁺
	Isoquinoline alkaloid
	[S16, S14]

	[bookmark: OLE_LINK6]31
	Palmatine
	C₂₁H₂₂NO₄⁺
	Isoquinoline alkaloid
	[S16, S14]

	32
	Genistein
	C₁₅H₁₀O₅
	Isoflavone
	[S12, S14]

	33
	Formononetin
	C₁₆H₁₂O₄
	Isoflavone
	[S14]

	34
	L-Tryptophan
	C₁₁H₁₂N₂O₂
	Amino acid
	[S16]


Note: Molecular formulae and chemical classes are summarized from the cited literature. Chemical classes were harmonized using commonly accepted natural product classifications. References are numbered independently and listed in the Supplementary References section.

Supplementary Table 4. Constituents reported from Sphallerocarpus gracilis (Bess.) K.-Pol.
	No.
	Constituent
	Molecular formula
	Chemical class
	Ref.

	1
	4-O-β-D-fructopyranosyl-β-D-glucopyranose
	C₁₂H₂₂O₁₁
	Sugar
	[S17]

	2
	rel-(+)-(1S,2S,3R)-2,3-dihydro-1-hydroxy-5-methoxy-2-(1-methylethyl)-3-(2,4,5-trimethoxyphenyl)-1H-indene-4,7-dione
	C₂₂H₂₆O₇
	Lignan
	[S17]

	3
	Benzene, 1,1′-[(1R,2R,3R,4R)-3,4-dimethyl-1,2-cyclobutanediyl]bis[2,4,5-trimethoxy-]
	C₂₄H₃₂O₆
	Lignan
	[S17]

	4
	Benzene, 1,1′-(3,4-dimethyl-1,2-cyclobutanediyl)bis[2,4,5-trimethoxy-]
	C₂₄H₃₂O₆
	Lignan
	[S17]

	5
	(1R,3R,4S)-3,4-dihydro-4,7,9-trihydroxy-1,3-dimethyl-1H-naphtho[2,3-c]pyran-5,10-dione
	C₁₅H₁₄O₆
	Naphthoquinone
	[S17]

	6
	Apiol
	C₁₂H₁₄O₄
	Phenylpropanoid
	[S17]

	7
	5-Hydroxy-8-methoxy-2H-1-benzopyran-2-one
	C₁₀H₈O₄
	Coumarin
	[S18]

	8
	Esculetin
	C₉H₆O₄
	Coumarin
	[S18]

	9
	Isoscopoletin
	C₁₀H₈O₄
	Coumarin
	[S19, S18]

	10
	2-Butenoic acid, 2-methyl-, 1,1′-[(6R,7R)-7,8-dihydro-8,8-dimethyl-2-oxo-2H,6H-benzo[1,2-b:5,4-b′]dipyran-6,7-diyl] ester, (2Z,2′Z)-
	C₂₄H₂₆O₇
	Pyranocoumarin
	[S19]

	11
	Xanthalin
	C₂₄H₂₆O₇
	Pyranocoumarin
	[S17]

	12
	Isoimperatorin
	C₁₆H₁₄O₄
	Furanocoumarin
	[S18]

	13
	Aviprin
	C₁₆H₁₆O₆
	Furanocoumarin
	[S19]

	14
	4′-O-β-D-glucosyl-5-O-methylvisamminol
	C₂₂H₂₈O₁₀
	Chromone glycoside
	[S19]

	15
	3′-O-angeloylhamaudol
	C₂₀H₂₂O₆
	Pyranocoumarin
	[S19]

	16
	β-Sitosterol
	C₂₉H₅₀O
	Sterol
	[S17]

	17
	Daucosterol
	C₃₅H₆₀O₆
	Sterol glycoside
	[S19]

	18
	Cycloeucalenol
	C₃₀H₅₀O
	Triterpenoid
	[S18]

	19
	9,19-Cycloergost-24(28)-en-3-ol, 4,14-dimethyl-, 3-acetate, (3β,4α,5α)-
	C₃₂H₅₂O₂
	Steroidal compound
	[S18]

	20
	Stearic acid
	C₁₈H₃₆O₂
	Fatty acid
	[S17]

	21
	(3R,8S,9Z)-1,9-heptadecadiene-4,6-diyne-3,8-diol
	C₁₇H₂₄O₂
	Polyacetylene
	[S17]

	22
	Falcarinol
	C₁₇H₂₄O
	Polyacetylene
	[S18]

	23
	Methyl linoleate
	C₁₉H₃₄O₂
	Fatty acid ester
	[S20]


Note: Molecular formulae and chemical classes are summarized from the cited literature. Chemical classes were harmonized using commonly accepted natural product classifications; 4′-O-β-D-glucosyl-5-O-methylvisamminol is classified as a chromone glycoside. References are numbered independently and listed in the Supplementary References section.
Additional English-language studies have characterized phenolic compounds in S. gracilis roots and seeds and the essential-oil profile of its seeds [S21-S23]. Because the seed-based studies concern non-medicinal parts and different analytical objectives, their reported constituents were not incorporated into the compound count or chemical-structure figure in this review.
Supplementary Table 5. Constituents reported from Pleurospermum hookeri C. B. Clarke var. thomsonii C. B. Clarke
	No.
	Constituent
	Molecular formula
	Chemical class
	Ref.

	1
	Acetic anhydride
	C₄H₆O₃
	Organic acid anhydride
	[S24]

	2
	Ligustilide
	C₁₂H₁₄O₂
	Phthalide
	[S25]

	3
	Scopoletin
	C₁₀H₈O₄
	Coumarin
	[S24]

	4
	Chalcone
	C₁₅H₁₂O
	Chalcone
	[S26]

	5
	Ferulic acid
	C₁₀H₁₀O₄
	Phenolic acid
	[S26]

	6
	Isoliquiritigenin
	C₁₅H₁₂O₄
	Chalcone
	[S26]

	7
	Licochalcone A
	C₂₁H₂₂O₄
	Chalcone
	[S26]

	8
	Cynaroside
	C₂₁H₂₀O₁₁
	Flavonoid glycoside
	[S24]

	9
	3,5-Dicaffeoylquinic acid
	C₂₅H₂₄O₁₂
	Phenolic acid
	[S27]

	10
	Nobiletin
	C₂₁H₂₂O₈
	Polymethoxyflavone
	[S27]

	11
	Luteolin
	C₁₅H₁₀O₆
	Flavonoid
	[S24]

	12
	β-sitosterol
	C₂₉H₅₀O
	Sterol
	[S27]

	13
	Stigmasta-4,22-dien-3-one, (22E,24R)-
	C₂₉H₄₆O
	Steroid
	[S27]

	14
	Bergapten
	C₁₂H₈O₄
	Furanocoumarin
	[S24]

	15
	Isopimpinellin
	C₁₃H₁₀O₅
	Furanocoumarin
	[S24]

	16
	Isoimperatorin
	C₁₆H₁₄O₄
	Furanocoumarin
	[S24]

	17
	Aviprin
	C₁₆H₁₆O₆
	Furanocoumarin
	[S24]

	18
	Saxalin
	C₁₆H₁₅ClO₅
	Furanocoumarin
	[S24]

	19
	Falcarindiol
	C₁₇H₂₄O₂
	Polyacetylene
	[S27]

	20
	Lauric anhydride
	C₂₄H₄₆O₃
	Fatty acid anhydride
	[S27]

	21
	Azelaic acid
	C₉H₁₆O₄
	Dicarboxylic acid
	[S27]

	22
	Octadecyl caprate
	C₂₈H₅₆O₂
	Fatty acid ester
	[S24]

	23
	Palmitic acid
	C₁₆H₃₂O₂
	Fatty acid
	[S25]

	24
	Linoleic acid
	C₁₈H₃₂O₂
	Fatty acid
	[S25]


Note: Molecular formulae and chemical classes are summarized from the cited literature. Chemical classes were harmonized using commonly accepted natural product classifications. References are numbered independently and listed in the Supplementary References section.
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Supplementary Fig. 1. Chemical structures of compounds reported from Vicatia thibetica de Boiss.
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Supplementary Fig. 2. Chemical structures of compounds reported from Sphallerocarpus gracilis (Bess.) K.-Pol.
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Supplementary Fig. 3. Chemical structures of compounds reported from Pleurospermum hookeri C. B. Clarke var. thomsonii C. B. Clarke.
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