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Table 1. TCM syndrome types diagnosis and treatment guideline9
	Syndrome Type
	Symptoms
	Tongue and Pulse presentation
	Recommended Herbs/formula

	Wind-Water Invading Syndrome

	Puffy urine, facial and periorbital edema, spreading to the whole body; aversion to wind, fever, skin itching, scanty urination, or red urine and fever; no sweating.
	Pale tongue, thin white coating, floating pulse.
	Yue Bi Jia Zhu Tang with Wu Pi Yin modification.

	Yang Deficiency with Internal Heat
	Puffy urine, lower limb edema, fatigue, cold lower back and knees, aversion to cold, emaciation, palpitations, night sweats, dry mouth, red cheeks, etc.
	Red tongue, little coating, thin rapid pulse.
	Yu Nu Jian with Liu Wei Di Huang Wan.


	Damp-Heat Toxic Syndrome
	Puffy lower limbs, severe lumbago, scanty urine, dark yellow or reddish urine, heat in the afternoon, thirst, yellow greasy tongue coating, body fever, restlessness.
	Tongue is red with yellow greasy coating, bitter taste, deep slippery pulse.
	Ji Sheng Shen Qi Wan modification.


	Spleen and Kidney Yang Deficiency
	Puffy urine, lumbago and knee weakness, facial puffiness, fatigue, pale tongue and face, dislike of cold, abdominal bloating, loose stools, frequent or difficult urination.
	Pale tongue with teeth marks, white coating, deep slow pulse.
	Ba Wei Di Huang Wan with Bu Zhong Yi Qi Tang modification.


	Qi and Blood Deficiency Syndrome

	Puffy urine, fatigue, dizziness, soreness of waist and knees, thin body, dry mouth, dry skin, poor appetite.
	Pale tongue, thin white coating, weak pulse.
	Ren Shen Yang Ying Tang with Sheng Mai San modification.



Table 2. Pharmacological Effects of Commonly used Herbs
	Herb
	Major Active Constituents
	Representative compounds
	Reported Pharmacological Effects

	Tripterygium wilfordii13
	Quinone methide triterpenoids 
	Celastrol 
	Immunosuppressive, anti-inflammatory, reduction of immune complex deposition

	
	Diterpenoid triepoxides 
	Triptolide
	

	Salvia miltiorrhiza13, 14
	Lipophilic diterpene quinones 
	Tanshinone I, Tanshinone IIA
	Anti-inflammatory, antioxidant, anti-fibrotic, vascular protective effects

	
	hydrophilic phenolic acids
	Salvianolic acid A, Salvianolic acid B, Rosmarinic acid 
	

	Paeonia lactiflora15
	Monoterpene glycosides
	Paeoniflorin, Albiflorin. 
	Immunomodulatory, reduction of autoantibody production, anti-inflammatory

	Paeonia suffruticosa 16,17
	Phenolic compounds 
	Paeonol
	Anti-inflammatory, renal epithelial cell protection

	Rehmannia glutinosa 18,19
	Iridoid glycosides 
	Catalpol, Rehmannioside A 
	Renoprotective, antioxidant, immune regulation

	Hedyotis diffusa20
	Flavonoids
	Quercetin, Kaempferol
	Anti-inflammatory, immunomodulatory, anti-fibrotic

	
	Iridoids
	Asperuloside
	



Table 3. Regulatory Effects and Mechanisms of Liuwei Dihuang Pill on Lupus Nephritis22
	Signaling Pathway
	Regulatory Effects and Mechanisms

	NF-κB pathway
	Inhibits this pathway and reduces the expression of inflammatory cytokines such as TNF-α and IL-1β.

	Toll-like receptor (TLR) pathway
	TLR7/9 are abnormally activated in SLE; Liuwei Dihuang Pill may regulate their expression and suppress the IFN signaling pathway.

	PI3K/Akt/mTOR pathway
	Inhibits excessive cellular proliferation and restores immune tolerance.

	JAK/STAT pathway
	May inhibit this pathway to reduce interferon-mediated inflammatory responses.

	MAPK pathway
	Reduces p38 MAPK activation and attenuates inflammatory responses.



Table 4. Renoprotective Mechanisms of Liuwei Dihuang Pill in Lupus Nephritis
	Renoprotective Target
	Mechanism
	Biomarkers/Pathways Involved

	Renal interstitial fibrosis23,24 
	Suppresses macrophage activation and inhibits fibrogenesis 
	TGF-β1/Smad2, α-SMA, collagen deposition, TNF-α, CXCL11 

	Renal tubular epithelial injury24 
	Attenuates tubular apoptosis and epithelial injury, reduce collagen I and III deposition  
	inflammatory cytokines, JUN/STAT3

	Renal inflammation24,25 
	Reduces inflammatory cell infiltration, minimise fibrosis due to inflammation
	Macrophages (F4/80, CD68), MCP-1, Fractalkine, RAGE, TNF-α, CXCL11

	Preservation of Renal Function19,24
	Preserves glomerular filtration barrier and reduces urinary protein excretion 
	Functional outcomes:
↓ Serum creatinine
↓ Blood urea nitrogen (BUN)
↓ Proteinuria
Improved renal histopathology



Table 5. Pharmacokinetic Characteristics of Commonly Used Lupus Nephritis Therapies
	Drug
	Therapeutic Role
	Major Metabolism
	Key CYP Involvement
	Potential HDI Concern

	Prednisolone26
	Glucocorticoid
	Hepatic metabolism
	CYP3A4
	Altered exposure through CYP3A4 modulation

	Cyclophosphamide27
	Induction therapy
	Prodrug activation
	CYP2B6, CYP2C9, CYP3A4
	Altered bioactivation

	Hydroxychloroquine29
	Background therapy
	Hepatic metabolism
	CYP2D6, CYP3A4, CYP2C8
	Long half-life may amplify interactions

	Mycophenolate mofetil30,31
	Maintenance therapy
	Esterase Hydrolysis to Mycophenolic acid
	Carboxylesterases CES1 and CES2
	Lower CYP-mediated interaction risk

	Mycophenolic acid30,31
	Active metabolite
	Glucuronidation
	UGT pathways
	Potential transporter interactions

	Tacrolimus32,33
	Calcineurin inhibitor
	Hepatic metabolism
	CYP3A4, P-glycoprotein substrate
	High susceptibility to PK interactions

	Cyclosporine32,33
	Calcineurin inhibitor
	Hepatic metabolism
	CYP3A4, P-glycoprotein substrate
	High susceptibility to PK interactions

	Belimumab28
	Biologic therapy
	Protein catabolism
	None
	Minimal PK interaction risk



Table 6. CYP450 Effects of Commonly Used Herbs in Lupus Nephritis
	Herb
	Representative compounds
	Reported CYP Effects
	Potential Clinical Implications

	Tripterygium wilfordii
	Celastrol, Triptolide 
	CYP3A4 inhibition; CYP1A2 inhibition34
	Increased exposure to prednisolone, tacrolimus, cyclosporine

	Salvia miltiorrhiza
	Tanshinone IIA, Salvianolic acid B 
	CYP1A2, CYP2C9, CYP2D6, CYP3A4 inhibition13 14
	Increased exposure to CYP-metabolised drugs

	Paeonia lactiflora
	Paeoniflorin, Albiflorin. 
	CYP3A4 modulation; CYP2D6 regulation16,17 
	Variable effects on hydroxychloroquine and prednisolone

	Paeonia suffruticosa
	Paeonol 
	CYP2E1 inhibition16,17 
	Limited relevance to LN pharmacotherapy

	Rehmannia glutinosa
	Catalpol, Rehmannioside A  
	CYP3A4 activation reported35
	Reduced exposure to CYP3A4 substrates

	Hedyotis diffusa
	Quercetin, Kaempferol, Asperuloside
	CYP3A4 induction35
	Potential reduction in calcineurin inhibitor exposure


Table 7: Immunomodulatory pathways that commonly used TCM herbs interact with





	Herbs
	Representative compounds
	Documented Pharmacological Effects

	
	
	Anti- inflammatory effects
	Immuno- modulatory effects
	Antioxidant effects
	Anti- apoptotic effects
	Anti- fibrotic effects

	Tripterygium wilfordii
11,37,38
	Celastrol, Triptolide 
	NF-κB, MAPK (ERK/JNK/p38) (↓TNF-α, IL-6) 
	JAK/STAT, PI3K/Akt (↓Th17 responses) 
	Nrf2/HO-1 (↓ROS) 
	Caspase-3/9, Bax/Bcl-2
	TGF-β1/Smad, NF-κB (↓α-SMA, collagen) 

	Salvia miltiorrhiza39
	Tanshinone IIA, Salvianolic acid B 
	NF-κB, TLR4/MyD88, MAPK (↓TNF-α, IL-1β, IL-6) 
	PI3K/Akt, JAK/STAT (macrophage polarization) 
	Nrf2/HO-1 (↑SOD, ↑GSH, ↓MDA) 
	Bax/Bcl-2/Caspase-3 
	TGF-β1/Smad (↓α-SMA, collagen I, fibronectin) 

	Paeonia suffruticosa** 10,11,40,41
	Paeoniflorin, Albiflorin. 
	NF-κB, MAPK, TLR4 (↓TNF-α, IL-6) 
	JAK2/STAT3, SOCS3 
	Nrf2/HO-1, PI3K/Akt (↑SOD, ↓ROS) 
	Insufficient evidence
	TGF-β/Smad, HIF-1α/VEGF

	Paeonia lactiflora
10,11,40,41
	Paeonol 
	NF-κB, MAPK (↓TNF-α, IL-6) 
	PI3K/Akt, TGF-β/Smad
	Nrf2/HO-1
(↑SOD, ↓MDA) 
	Caspase-3/9
	TGF-β1/Smad (↓α-SMA, collagen I) 

	Rehmannia glutinosa 10,11,19 
	Catalpol, Rehmannioside A  
	NF-κB (↓TNF-α, IL-6, IFN-γ) 
	Treg/Th17 balance (↓B-cell activation) 
	Nrf2/HO-1 (↑SOD, ↑GSH, ↓ROS/MDA) 
	PI3K/Akt, Bax/Bcl-2/Caspase-3 
	TGF-β1/Smad (↓α-SMA, collagen I)  

	Hedyotis diffusa** 10,11
	Quercetin, Kaempferol, Asperuloside
	NF-κB, MAPK, TLR4/MyD88 (↓TNF-α, IL-6) 
	PI3K/Akt, TLR4, Th1/Th2 balance 
	Nrf2/HO-1
(↑SOD, ↓ROS) 
	Caspase-3/9, Bax/Bcl-2
	TGF-β1/Smad2/3, Wnt /β-catenin (↓α-SMA, collagen I) 
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