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Experimental
model

Dosage
form

Dosage

Pharmacological effect

Molecular mechanism

References

BALB/c mice

BALB/c mice

formula
granules

volatile oil

25 g/kg/d

0075 gkg/d

Regulating immune cells: Treg cellT,
Tir celll, PD-1 and PD-LI cells|,
THh9 and Tth17 cells|

Regulating inflammatory factors: IL-
107, IL-4[, IL-17A, IL-21], IFN-y|

Inhibiting STAT/SOCS signaling
pathway: protein expression levels of
p-STATS, STAT3, p-STATG and
STATS are decreased, and protein
expression level of SOCS are
increased

Inhibiting TLR/MyDSS signaling
pathway: the levels of TLR2, MyD88,
Racl, IRAK4, IRAK1, TRAF6, TABI,
TAB2, MKK6, p38MAPK, and CREB
proteins are downregulated

Huang et al. (2022),
Kang et al. (2022)

Huang et al. (2021)

Wistar rat water 25g5¢ 10 gkg/d  Regulating oxidative stress and Regulating TLR4/IRAK-M signaling | Wang et al. (2019a)
decoction immune factors: IgE|, MDA, IL-2], | pathway: the protein expression level
SODT, FT31, FT4] of TLR-4 is downregulated and
IRAK-M protein is upregulated
Wistar rat water pill 08g16gand Regulating inflammatory factors: IL- | Inhibiting PI3K/Akt/mTOR Liu et al. (2021)
32gkgd 181, 1L-107 signaling pathway: the levels of
p-PI3K, p-Akt, p-mTOR are
decreased
BALB/c mice water pill 5 g/kg/d Regulating the dendritic cell Inhibiting PI3K/Akt/mTOR Liu et al. (2022)
immunity: CD40|, CD24|, CD135], | signaling pathway: the level of PI3K,
CD107b}, CD115], CCR6], Akt, p-Akt, mTOR, p-mTOR, Raptor
CD172aT, F4/80T and Rictor are decreased
SD rat water pill 25 glkg/d Regulating T lymphocyte subsets: Regulating the expression of RORyt | Liu et al. (2016)
CD4'T cell|, CD8'T cell], CD4/ and STAT5a: the protein expression
CD8|, CD4"CD25°T celll, of RORyt is decreased and STATSa is
CD4'CD25'Foxp3°T1, Thi7 cell], | increased
Treg/Th17]
BALB/c mice water pill 25 gkg/d Reduce inflammatory response: TLR- | Regulating the gut microbiota Jin et al. (2023)
2, TLR-4] disorders: the abundance of
pathogenic bacteria such as
Eubacterium_fissicatena was
downregulated, and the abundance of
beneficial strains for protecting the
intestinal mucosa, such as
Lachnospiraceae_NK4A136,
Muribaculaceae and Akkermansia
was upregulated
C57BL/6 Ethanol extract 20 g/kg/ Regulating inflammation and Regulating the Nrf2/HO-1 signaling | Zhang et al. (2021b)
440 g/kg/d oxidative stress factors: IL-6], TNF- | pathway: protein and mRNA
al, MDA| ROS], T-AOCT expression levels of Nrf2, HO-1,
NQO-1 upregulated
SD rat water 6812 g24 glkg/d Regulating inflammation and Regulating the gut microbiota ‘Wang et al. (2022b)
decoction immune factors: IL-6, IL-17], disorders: the relative abundance of
STAT3|, IL-101, TGF-11, PPARYT, | Lactobacillus and the concentration
the proportion of Thi7 cells], the | of butyric acid are increased
proportion of Treg cells]
BALB/c mice water pill 25 g/kg/d Regulating inflammatory factors: Regulating the gut microbiota Chen et al. (2020b)
CD11¢"CD103"E-cadherin” cells, disorders: the Simpson index and the
IL-1BL, IL-4LIL-9], IL-17A] relative abundance of Akkermansia
spp. and Corynebacterium spp. are
increased, and the relative abundance
of the Lachnospiraceae NK4A136
group are decreased
BALB/c mice water pill 25 glkg/d Regulating inflammation and Regulating the PI3K/Akt signaling | Ge et al. (2020)
immune factors: Tem cellsT, the pathway: the levels of PI3K, Akt,
balance of CD4* Tem and CD8* Tem = p-Akt, Id2, T-bet, FOXO3, Noxa, and
cells is recovered; IL-2], IL-7], IL- | C-myc proteins are decreased, and
12, 1L-15], IL-10 the levels of Rictor, Raptor, TSCI,
TSC2, p-AMPKa, AMPKa, 4E-BP2,
Kif2a and p70S6K are increased
SD rat water 6g, 12 gand Regulating inflammatory factors: IL- | Inhibiting the TLR-2/NF-xB signaling | Zhaohua et al. (2022)
decoction 24 glkg/d 1B, TNF-al pathway: the expression levels of TLR2,
MyD88, IRAK4, and NE«B p65 in the
colon tissue are decreased
BALB/c mice water pill 25 gkgd Regulating immune cells: CD4* Regulating the JAK/STATS signaling | Wang et al. (2022a)
Tem], CD4" mTh cellsT, and the pathway: the levels of JAK1, PIAS3,
percentages of CD4" and CDS"* STATS, p-STATS, BIM, BAX,
expressions on central memory caspase-3, and -casein are decreased,
T cells are enhanced and the levels of JAK3, PISAL, Bcl-2,
and caveolin-1 are decreased
SD rat water pill 5 g/kg/d Regulating inflammation and Inhibiting the ubiquitination of Wang et al. (2019d)
oxidative stress factors: IFN-yl, IL-  NEMO/NLK signaling pathway: the
1BL, 1L-17), IL-4], calprotectin], expressions of NF-kBp65, NLK,
MPOJ, MDA, NOJ, iNOS], ubiquitinated NEMO and
T-AOCT, SODT, eNOST downstream proteins TAK, CYLD,
P38 are decreased
SD rat water pill 5 g/kg/d Regulating inflammatory factors and | Regulating the expression of wnt/- | Zhao et al. (2019)
enzyme activity of ATPase: TNF-al, | catenin pathway related proteins
IL-2], IL-15], SICAM-1], SDHT, catenin, ubiquitination of Ub-NARF
LDH|, Na+K + -ATPasel, and Ub-TCF, and expression of Wnt/
Ca2+Mg2+-ATPase] p-catenin downstream proteins are
downregulated
BALB/c mice water pill 25 g/kg/d Regulating inflammatory factors and | 1. Inhibiting TLR-4/NF-«B signaling | Ge et al. (2022)
the differentiation of inflammatory | pathway: the activation of the TLR4,
dendritic cells: TNF-al, IL-1B], IL- | MyD88, TRAF6, TAB2, and NF-
61, 1L-12p70], IL-107, iNOS + DCs, | kBp65 proteins and activated IxB are
TNF-a+DCs, E-cadherin + DCs|, | inhibited
MHC-II + DCs|, GM-CSFR + DCs|
2. Regulating the gut microbiota
disorders: the enrichment of
Aerococcus is inhibited, and the
relative abundance of norank f
Lachnospiraceae, Lachnospiraceae
UCG-006, Parvibacter, Akkermansia,
and Rhodococcus is increased
BALB/c mice water pill 25 glkg/d Regulating the differentiation of Tth: |~ Activating the BCL-6/Blimp-1 signaling | Liu et al. (2020)
Tth107, Tfr], Tfh17], BCL-6+T pathway: the expression of Bd-6,
cells|, PD-1+ T cells|, Blimp-1+ STAT3and p-STAT3 areinhbited and
T cellsT the level of Blimp-1 is increased
SD rat water pill 5 g/kg/d Improved the intestinal barrier Regulating PI3K/Akt and Rho/ROCK | Zhang et al. (2021)
integrity: Claudin-51, JAM1T, VE- | signaling pathways: the proteins
cadherinT, and Connexin] expression levels of p-RhoA, ROCKI,
PI3K, Akt, Notchl and p-Rac are
decreased, and levels of
p-AMPKaand PTEN are decreased
SD rat water 34 gkgd Regulating inflammatory factors: IL- |~ Activating autophagy and restoring the | Yu et al. (2024)
decoction 1BL, TNF-al balance between autophagy and
apoptosis: the levels of LC3II/ and
Beciin-1 are upregulated, and the
number ofautophagosomesis increased
C57/BL mice Freeze-dried 5 glkg Regulating inflammatory and Inhibiting p38 MAPK signaling Zhao et al. (2013)

powder

apoptotic factors: TNF-al, Bax], Bel-
21, Bel-2/Bax]

pathway: the mRNA expressions of
P38 MAPK, p53, caspase-3, c-jun,
cfos are decreased

Abbreviations: Akt: protein kinase B, AMPK: AMP-activated kinase, BAX: BCL-2, associated X, Blimp-1: B lymphocyte-induced maturation protein-1, BIM: Bcl-2-like protein 11, CREB:
CAMP-response element binding protein, 4E-BP2: eukaryotic translation initiation factor 4E-binding protein 2, eNOS:endothelial nitric oxide synthase, FOXO3: forkhead box O3a, FT3: free
triiodothyronine, FT4: free thyroxin, IL: interleukin, IFN-yInterferon gamma, iNOS:inducible nitric oxide synthase, IRAK: human interleukin-1, receptor-associated kinase, JAK: janus kinase,
JAM:-1: Junctional Adhesion Molecule-1, Kif2a: kinesin family member 2a, LDH: layered double hydroxide, p38MAPK: phosphorylated form of P38 mitogen activated protein kinase, MDA:
malondialdehyde, MKK6: Mitogen-activated Protein Kinase Kinase 6, mTOR: mammalian target of rapamycin, MyD88: Myeloid differentiation primary response gene 88, NEMO: NF-xB,
essential modulator, PD-1: programmed death-1, PD-LI: programmed death-ligand 1, PI3K: phosphatidylinositol 3-kinase, PTEN: phosphatase and tensin homolog deleted on chromosome
ten, Racl: ras-related C3 botulinum toxin substrate 1, RORyt: retinoic acid-related orphan receptor gammat, ROCK: tho kinase, PPAR:peroxisome proliferator-activated receptor, p7036K: 70-
kDa ribosomal protein S6 kinase, PIAS: Protein inhibitors of activated STATS, ROS: reactive oxygen species, STAT: SATA: signal transducer and activator of transcription, SOCS: suppressor of
cytokine signaling, SOD: superoxide dismutase, SICAM-1: Soluble intercellular adhesion molecule-1, TAB: Transforming Growth Factor B-Activated Protein Kinase 1 binding Protein, TRAF6:
TNF, receptor associated factor 6, TLR: toll like receptor, T-AOC: total antioxidant capacity, TGF-Bl.: transforming growth factor-beta 1, TSC: tuberous sclerosis complex, Th: follicular helper

T cell, Th: follicular regulatory T cells, Ub-NARE: ul

inase-associated ring finger protein, Ub-TCF: ubiquitinated T-cell factor.
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Disease

Category

Metabolites

Experimental
model

Dosage

Pharmacological
action

Molecular
mechanism

References

1BD

IBD

IBD

colon cancer

colon cancer

colon cancer

colon cancer

colon cancer

colon cancer

coumarin

flavone

flavone

coumarin

coumarin

coumarin

flavone

monoterpene

coumarin

poralen

corylin

neobavaisoflavone

psoralen

psoralidin

psoralidin

bavachin

bakuchiol

s
‘methosypsoralen

C57BLI6

C57BLIG]

In vivo: C57BLIG]

In vitro: T helper 9
(T49) cell

HCT 116

SW480

HT-29 and HCT-116

In vitro: HT-29 and
HCT 116

In vivo: mouse

xenograft model of
human colorectal
cancer

HCT116 and HT-29

SW 620

5,1020 mg/kg

10,30,90 mg/kg

Invitro:
1 pmol/L.

20,40 and
80 pg/mL

510,20 pg/mL

5,10.20 pg/mL

In vitro: 20, 30,
40 pmol/L™"

In vivo:
100 mg/kg/d

1,510 pg/mL

50, 100,
200 pg/mlL

Regulating inflammatory
factors: IL-6, IL-1B],
TNF-a|

Regulating inflammatory
factors: IL-6], TNF-a .

Improving the intestinal
barrier and blood-brain
barrier: Z0-1], Oceludin,
Tbal | (hippocampus)

Regulating immune cells:
Ty cell differentiation|

Inhibiting the cellular growth
and metastasis: proliferation
rate|, migration rate|,
invasive ability|

Promoting the cellular
apoptosis: cell viability],
apoptosis ratef, caspase-3

activity]

Promoting the cellular
apoptosis: apoptosis cell
rateT, caspase 3/7 activity]

Promoting the cellular
apoptosis: cell viability],
apoptosis ratef, cleaved
PARPT, cleaved Caspase-3]

Promoting the cellular
apoptosis: DR4T, DRS,
CFLIP|, Bel2), XIAP],
cleaved caspase-3, -8, -9 and
PARPT

Promoting the cellular
apoptosis: Bel2], BaxT,
dleaved-3, -8, -91

Promoting he
intestinal bile acid
metabolism: the
expression of Fxr,
Fgfl5 and some bile
acid transporters are
increased

Regulating the gut
‘microbiota,
tryptophan
metabolism and 5-
HT expression: 5-
HTis reduced and 5-
HTP is accumulated
in the colon due to
the binding of
corylin and 5-
HTDPG; besides, the
concentration of
tryptophan and the
relative abundance
of Bacteroides,
Escherichia-Shigella,
and Turicibacter is
decreased and
Dubosiella,
Enterorhabdus and
Candidatus
Stoquefichus is
increased

Decreasing 1L-9
production of CD4*
T cells by targeting
PU.1: the expression
of PU.L (Ty;9-related
transcription
factors) is decreased

Inhibiting B-catenin/
TCF4-MMP-

9 signaling pathway:
the levels of p-
catenin, TCF4,
VEGE and MMP-9
are decreased

Inhibiting the NE-
«B and Bel-2/Bax
signaling pathways:
the levels of NF-kB
P65 and Bel-2
protein expression
are reduced, and Bax
protein expression is
increased

Regulating the
oxidative stress: the
ROS generation is
rapidly boosted and
in turn triggering the
DNA damage,
mitochondria
membrane potential
decrease, and JUN 1/
2 activation

Up-regulating
Gaddd5a by
activating the
MAPK signaling
pathway: the levels
of Gadd45a and the
phosphorylation
levels of p38/ERK/
JNK are upregulated

Activating the ROS/
JUN signaling
pathway: the JNK
phosphorylation is
activated and the
ROS generation is
induced

Inhibiting the PI3K/

AKT signalling
pathway: the
phosphorylation of
AKT308 is
decreased

Zhou (2020)

Wang et al.
(20230

Guo et al.
(2021a)

Feng et al.
(2021)

Jin et al. (2016)

Sun et al. (2022)

Wang et al.
(20232)

Parketal. (2016)

Bartnik et al.
(2017)

Abbreviations: Akt: protein kinase B, BAX: BCL-2, associated X, BCL: B-cell lymphoma, cFLIP: cellular fasassociated death domain-like interleukin-1p-converting enzyme-like inhibitory
protein, DR: death receptor, ERK: extracellular regulated protein kinases, FXR: farnesoid X receptor, FGF15: fibroblast Growth Factor 15, 5-HTP: 5-hydroxytryptamine, Ibal:ionized calcium

binding adaptor molecule 1, JUN: c-Jun N-terminal kinase, MAPK:
ribose polymerase, PI3K: phosphatidylinositol 3-]

inase, ROS: reactive oxygen species, TC]

ogen activated protein kinase, MMP-9: Matrix metalloproteinase 9, NF-kB: nuclear factor-kappa B, PARP: Poly-ADP,
cell factor 4, XIAP: X-|
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Disease

18D

18D

colon cancer

colon cancer

colon cancer

colon cancer

colon cancer

Category

phenylpropancid

phenylpropancid

Phenylpropanoid

phenylpropanoids

phenylpropanoids

phenylpropanoids

lignan

Metabolites

myristcin

linalool

myristcin

linalool

eugenol

isocugenol

dehydrodiisocugenal

Experimental model

St

Wistar at

HCTI16 and LOVO

I vitr: HCT 116

In vivoSCID mice xenografied
with human cancer cells

HT-29 cel

HT-29 cel

I vitr: HCT 116 and
SW620 cells

In vivo-CDX and PDX tumor
xenograft model

Dosage

150 mkg/d

200 mghkg/d

2and s gl

I vitra: 1,10, 100250, 500,
1,000 ymol 1

I viva: 100 and 200 gk

500 pg i

6251252550100 and
200 g mi*

In vitra: 20, 40, and
60 umol L7

I vivo: 0mglkg”

Regulating inflammatory factors, oxidative
stress and ERS: TNF-al, IL-1B], COX-2l,
IL-10T, SODT, GPx], MDAL, MPOL, ERS
markers GRP78 and CHOP|

Regulating inflammatory factors and
oxidative stress: MDAL IL-1l, IL-
6LTNF-al, COX-21, CAT]

Promoring the celluar apoptosi
rate, migration abilityl, invasion rael,
apoptosis ate]

Promoting the celulr spoptosis cell
viability ratel, cell apoptosiT, tumor size
and weightl

Inbibiting the gene exprsson rlted to
cancr progesion: APC and ps3 genes,
KRAS ancogene gene, el suvival
percentage ]

Promting the celulr spoptosis: cell
viability, migration abiltyl, BaxT, ps31,
caspase-3789] and the ratio of Bax/Bel 2]

Inhibitng the cell growth: cll viabilty]
el inhibition ratel, and the el cyclearrest
at the GIIS phase is induced

Molecular mechanism

Regulating NF-xB and Nef-2/HO-

1 signalling pathway: the expression
levels of NF-xB are decreased, and

Net-2 and HO-1 are incressed

Regulating the NF-xB and Nef-2: the,
expresson levls of NF-xB.and COX-
2 re decreased and the expression
level of Nef2 are increased

Regulaing the MEK/ERK signaling
pathway: the expression levl of
E-cad is increased, and p-MEK112,
P-ERKI/2, CycinD1, MMP-2,
MMP-9 are decreased

Inducing the cancer-specific
oxidative stress: the production of
spontaneous hydroxyl radica is
promoted, and 4-HNE, a marker of
oxidativestress due to increased lipid
peroxidation,is accumulated in the
tumor tssue

Regulating metabolc pathways: (1
aminoscyl-0RNA biosynhesis: (2)
valine, leucine, and soleucine
biosyhesis (9iotin metsbolisn:
@ steoid biosynthesi: ()
pantothenate and CoA biosyhesi
) gycerolpid metabolisms (7)
lactose meabolism: and (5)
sluamine and D-glutamate
metabolism

Downregulating the expression of cel
metastasis related gencs: the mRNA
expressons of MMP2, MMPS, VEGE
and HIF-ladecreased

Activaing endoplasmic retculum
sress-induced inhibiton of
autophagy via PERK/clF2a and
IREIQ/XBP-15/CHOP pathways:
protein expression levels of PERK p-
elF2a, IREla, XBP-1s and CHOP are
increased

References

Tsmail Abo El-Fadl and

Mohamed (2022)

Tekeli et al. (2018)

Duan et al. (2020)

Inasaki et al. (2016)

‘Ghodousi-Dehnavi et al.
o)

Bilgn et al. 2023)

Lietal. (20213)

Abbreviations: CAT: ctalaseacivity, CHOP: CCAAT/enhancer-binding protin homologous prtein, COX-2: cyclooxygenase.2, ERS:endoplasi rticulun stress, eIF2sukaryotc tanslation nitio fctor 2, ERK: extacelolar related protein kinases, GPX:

gutathione peroxidse, GRP: glucose reated protin 78, HIF-1a: hyporia-inducible fctor la, HO.

heme oxygenas, IRE L nostol esuiring enryme 1, ILin

leukin, MDA:malondiakihyde, MPO: myeloperoxidase, MEK: Ras/RafIMAP, kinas-ERK. kinase,

MMP: matrix metalloproteinase, NF-«B: nuclear factor-kappa B, Nrf.2: nucesr erythroid factor, SOD: superoxide dismutase, TNE-a: tumor necrosis factor-a, VEGF: vascular endothelial growth factoe, XBP-Is: X Box Binding Protein- .
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Total cells (x106/mL)  Macrophage (%)  Neutrophils (%)  Eosinophil (%) Lymphocytes (%)

Control 049 £ 0.06 89276 412055 ‘ 22103 41032
VBlenmycin on 623* £55 ‘ 281 +23 ‘ 33% 1041 8.8 +0.7
Bleomycin + Pirfenidone | 1.17 £ 0.13 68.4 £ 7.1 ‘ 256" £21 ‘ 28" £019 9.68 £ 0.8
Bleomycin + Capsaicin 065" + 0.04 81475 £ 99 | 6203 ‘ 16£ 0.11 89+ 115

Bleomycin (5 mg/kg) was administered via intratracheal instillation on day zero. Capsaicin (3 mg/kg) and Pirfenidone (50 mg/kg) were orally administered daily for 7 days. Results were
analyzed by one-way ANOVA followed by Tukey's asa post hoc test (1 = 8). " #,and § are considered statistically significant from the control, Blcomycin-only, and Bleomycin-plus Pirfenidone-
treated group, respectively, at p < 0.05.
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Gen Forward primer (5'-3') Reverse primer (5'-3’
1SD TACAGATCTACTAGTGATCTATG ACTGATCTGTACATGATCTACA
GAS TTCCACGAGGAAATCCGCTGAG CAGCAGGGCTTCCTGGTTTTTC
STING GGTGGCCAGCCTGATGATCC AGCCTTCCAGTAGCTGCCCT
iNOS GAAGAAAACCCCTTGTGCTG TCCAGGGATTCTGGAACATT
Argl | CITGGCTTGCTTCGGAACTC GGAGAAGGCGTTTGCTTAGTTC
IFN-B CTAACTGCAACCTTTCGAAGC CTAGTGTCCITTCATATGCAG
ceLz CGAGAGTGCTGCCTGGATTACT GGTCTGCACAGATGAGCTTGCC
110 | GCICITACTGACTGGCATGAG | CGCAGCTCTAGGAGCATGTG
TNFa TACTGAACTTCGGGGTGATCG TCCTCCACTTGGTGGTTTGC
CxXcL1o CCAAGTGCTGCCGTCATTTTC TCCCTATGGCCCTCATTCTCA
701 | CCAGCAACTITCAGACCACC TTGTGTACGGCTTTGGTGTG
Occludin TAAGAGCTTACAGGCAGAACTAG CTGTCATAATCTCCCACCATC
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Botanical drug ode Metabolites

Polygoni Cuspidati MOL013281 | 6,8-Dihydroxy-7-methoxyxanthone 3583 021

Rhizoma Et Radix

Polygoni Cuspidati MOL013287 | Physovenine 10621 0.19

Rhizoma Et Radix

Polygoni Cuspidati MOLO13288 | Picralinal 5801 075

Rhizoma Et Radix

Polygoni Cuspidati MOL002259 | Physciondiglucoside 4165 0.63

Rhizoma Et Radix

Polygoni Cuspidati MOL002268 | rhein 47.07 028

Rhizoma Et Radix

Polygoni Cuspidati MOL002280 | Torachrysone-8-O-beta-D-(6oxayl)-glucoside 43.02 074

Rhizoma Et Radix

Polygoni Cuspidati MOL000358 | beta-sitosterol 3691 075

Rhizoma Et Radix

Polygoni Cuspidati MOL000492 | (+)-catechin 5483 024

Rhizoma Et Radix

Polygoni Cuspidati MOL000006 | luteolin 3616 025

Rhizoma Et Radix

Polygoni Cuspidati MOLO00098 | quercetin 4643 028

Rhizoma Et Radix

Spatholobus Suberectus | MOL000296 | hederagenin 3691 075

Dunn

Spatholobus Suberectus | MOL000033 | (35,85,95,10R,13R,145,17R)-10,13-dimethyl-17-[(2R,55)-5-propan-2-yloctan-2-yl]- 3623 078

Dunn 2,3,47,89,11,12,14,15,16,17-dodecahydro-1H-cyclopenta [a]phenanthren-3-ol

Spatholobus Suberectus | MOL000392 | formononetin 69.67 021

Dunn

Spatholobus Suberectus | MOL000417 | Calycosin 4775 024

Dunn

Spatholobus Suberectus | MOL000449 | Stigmasterol 4383 076

Dunn

Spatholobus Suberectus | MOLO00461 | 3,7-dihydroxy-6-methoxy-dihydroflavonol 138 026

Dunn

Spatholobus Suberectus | MOL000468 | 8-o0-Methylreyusi 7032 027

Dunn

Spatholobus Suberectus | MOL000469 | 3-Hydroxystigmast-5-en-7-one 4093 078

Dunn

Spatholobus Suberectus | MOL000470 | 8-C-a-L-arabinosylluteolin 3554 066

Dunn

Spatholobus Suberectus | MOL000471 | aloe-emodin 83.38 024

Dunn

Spatholobus Suberectus | MOL000483 | (Z)-3-(4-hydroxy-3-methoxy-phenyl)-N-[2-(4-hydroxyphenyDethyl|acrylamide 11835 026

Dunn

Spatholobus Suberectus | MOL000490 | petunidin 3005 031

Dunn

Spatholobus Suberectus | MOL000491 | Augelicin 375 066

Dunn

Spatholobus Suberectus | MOL000493 | campesterol 37.58 071

Dunn

Spatholobus Suberectus | MOL000497 | licochalcone a 4079 029

Dunn

Spatholobus Suberectus | MOL000500 | Vestitol 74,66 021

Dunn

Spatholobus Suberectus | MOL000501 | Consume close grain 68.12 027

Dunn

Spatholobus Suberectus | MOL000502 | Cajinin 6838 027

Dunn

Spatholobus Suberectus | MOL000503 | Medicagol 57.49 06

Dunn

Spatholobus Suberectus | MOL000506 | Lupinidine 61.89 021

Dunn

Spatholobus Suberectus | MOL000507 | Psi-Baptigenin 7012 031

Dunn

Dioscoreae Septemlo Bae | MOLO13233 | EINECS 213-897-0 7196 072

Rhizoma

Dioscoreae Septemlo Bae | MOL000546 | diosgenin 80.88 081

Rhizoma

Atractylodes Lancea MOLO000173 | wogonin 30.68 023

(Thunb.)De.

Atractylodes Lancea MOLO000179 | 2-Hydroxyisoxypropyl-3-hydroxy-7-isopentene-2,3-dihydrobenzofuran-5-carboxylic 452 02

(Thunb.)De.

Atractylodes Lancea MOLO000184 | NSC63551 3925 076

(Thunb.)De.

Atractylodes Lancea MOLO00186 | Stigmasterol 3-O-beta-D-glucopyranoside_qt 4383 076

(Thunb.)De.

Atractylodes Lancea MOLO00188 | 3p-acetoxyatractylone 4057 022

(Thunb.)De.

Atractylodes Lancea MOLO00085 | beta-daucosterol_qt 3691 075

(Thunb.)De.

Atractylodes Lancea MOLO00088 | beta-sitosterol 3-O-glucoside_qt 3691 075

(Thunb.)De.

Atractylodes Lancea MOL000092 | daucosterin_qt 3691 076

(Thunb.)De.

Atractylodes Lancea MOL000094 | daucosterol qt 3691 076

(Thunb.)De.

Plantaginis Semen MOLO001663 | (4aS,6aR,6aS,6bR,8aR,10R,12aR,14bS)-10-hydroxy-2,2,6a,6b,9,9,12a-heptamethyl- 3203 0.76
1,3,4,5,6,627,8,8,10,11,12,13,14b-tetradecahydropicene-4a-carboxylic acid

Plantaginis Semen MOL001735 | Dinatin 3097 027

Plantaginis Semen MOL000359 | sitosterol 3691 075

Plantaginis Semen MOL005869 | daucostero_qt 3691 075

Plantaginis Semen MOL007813 | Dihydrotricetin 58.12 028

Plantaginis Semen MOL007819 | Hypolaetin 3324 028

Plantaginis Semen MOL007835 | orobanchoside_qt 55.99 082

Plantaginis Semen MOL007836 | plantaginin_qt 5404 024

Radix Clematidis MOL002372 | (6Z,10E,14E,18E)-2,6,10,15,19,23- hexamethyltetracosa-2,6,10,14,18,22-hexaene 3355 042

Radix Clematidis MOL005594 | ClematosideA’_qt 3751 076

Radix Clematidis MOL005598 | Embinin 3391 073

Radix Clematidis MOL005603 | Heptyl phthalate 4226 031

Smilacis Glabrae Rhixoma | MOLO13117 | 4,7-Dihydroxy-

methoxyl-6-methyl-8-formyl-flavan 37.03 028

Smilacis Glabrae Rhixoma | MOL013118 | Neoastilbin 4054 074
Smilacis Glabrae Rhixoma | MOLO13119 | Enhydrin 4056 074
Smilacis Glabrae Rhixoma | MOLO13129 | (2R3R)-2-(3,5-dihydroxyphenyl)-3,5.7-trihydroxychroman-4-one 6317 027
Smilacis Glabrae Rhixoma | MOL001736 | (-)-taxifolin 6051 027
Smilacis Glabrae Rhixoma | MOL004328 | naringenin 5929 021
Smilacis Glabrae Rhixoma | MOL004567 | isoengelitin 3465 07
Smilacis Glabrae Rhixoma | MOLO004575 | astilbin 3646 074
Smilacis Glabrae Rhixoma | MOL004576 | taxifolin 57.84 027
Smilacis Glabrae Rhixoma | MOL004580 | cis-Dihydroquercetin 66.44 027
Smilacis Glabrae Rhixoma | MOL000273 | (2R)-2-[(35,5R,108,13R,14R,16R,17R)-3,16-dihydroxy-44,10,13,14-pentamethyl-2,3,5,6,12,15,16,17- 4643 028
octahydro-1H-cyclopenta (a]phenanthren-17-yl]-6-methylhept-5-enoic acid
Poria Cocos (Schw.) Wolf. | MOL000275 | trametenolic acid 3093 081
Poria Cocos (Schw.) Wolf. | MOL000276 | 7,9 (11)-dehydropachymic acid 3871 08
Poria Cocos (Schw.) Wolf. | MOL000279 | Cerevisterol 3511 081
Poria Cocos (Schw.) Wolf. | MOL000280 | (2R)-2-[(38,5R,108,13R, 14R, 16R 17R)-3,16-dihydroxy-4,4,10,13,14-pentamethyl-2,3,5,6,12,15,16,17- 37.96 077
octahydro-1H-cyclopenta [a]phenanthren-17-y1]-5-isopropyl-hex-5-enoic acid
Poria Cocos (Schw.) Wolf. | MOLO000282 | ergosta-7,22E-dien-3beta-ol 3107 082
Poria Cocos (Schw) Wolf. | MOL000283 | Ergosterol peroxide 4351 072
Poria Cocos (Schw.) Wolf. | MOLO000285 | (2R)-2-[(5R,10S,13R,14R,16R, 17R)-16-hydroxy-3-keto-4,4,10,13,14-pentamethyl-12,5.6,12,15,16,17- 4036 081
octahydrocyclopenta [a]phenanthren-17-yl]-5-isopropyl-hex-5-enoic acid
Poria Cocos (Schw.) Wolf. | MOL000287 | 3beta-Hydroxy-24-methylene-8-lanostene-21-oic acid 3826 082
Poria Cocos (Schw.) Wolf. | Movoouzss pachymic acid 387 081
Poria Cocos (Schw) Wolf. | MOL000290 | Poricoic acid A 3363 081
Poria Cocos (Schw.) Wolf. | MOL000291 | Poricoic acid B 3061 076
Poria Cocos (Schw.) Wolf. | MOL000292 | poricoic acid C 3052 075
Poria Cocos (Schw.) Wolf. | MOL000300 | dehydroeburicoic acid 3815 075
Poria Cocos (Schw.) Wolf. | MOL000953 | CLR 4417 083
Curcumaelongae Rhizoma | MOL005030 | gondoic acid 37.87 068
Perilla Frutescens MOL006202 | LAX 307 02
Perilla Frutescens MOL002773 | beta-carotene 4411 02
Perilla Frutescens MOLO006209 | cyanin 37.18 058
Perilla Frutescens MOL006210 | eugenyl-p-D-glucopyranoside (cirtrusinc) 4742 076
Perilla Frutescens MOLO001506 | Supraene 4052 023
Perilla Frutescens MOL001749 | ZINC03860434 3355 042
Perilla Frutescens MOLO001771 | poriferast-5-en-3beta-ol 4359 035
Perilla Frutescens MOL007179 | Linolenic acid ethyl ester 3691 075
Perilla Frutescens MOLO007514 | methyl icosa-11,14-dienoate 6.1 02
Perilla Frutescens MOLO001323 | Sitosterol alphal 39.67 023
Coicis Semen MOL001494 | Mandenol 4328 078
Coicis Semen MOL002882 | [(2R)-2,3-dihydroxypropyl] (2)-octadec-9-enoate 2 019
Coicis Semen MOLO008118 | Coixenolide 3413 03

Coicis Semen MOL008121 | 2-Monoolein 324 043
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Metabolites ID Degree AverageShortestPathLength ~ BetweennessCentrality ~ClosenessCentrality

quercetin MOL000098 2 1965811966 007219322 0.508695652
luteolin MOL000006 14 2136752137 0026107878 0468
wogonin MOL000173 11 2427350427 0023736504 0411971831
licochalcone a MOL000497 1 2205128205 0.030326409 0453488372
formononetin MOL000392 9 2478632479 0021283568 0403448276
naringenin MOL004328 7 2amseniro | 0.003962642 0403448276
Hypolaetin MOL007819 7 2273504274 0008043303 0439849624
Psi-Baptigenin MOL000507 7 2495726496 0.003644405 0400684932
Cajinin MOL000502 7 2273504274 0.006374379 0439849624
Vestitol MOL000500 7 2495726496 0.004189551 0400684932
8-0-Methylreyusi MOL000468 7 2273504274 0.006374379 0439849624
Stigmasterol MOL000449 7 2273504274 0.009350993 0439849624
Calycosin MOL000417 7 2273504274 0.006374379 0439849624
beta-sitosterol MOL000358 7 2256410256 0.009819465 0443181818
Dinatin MOL001735 6 2290598291 0.006881825 0436567164
petunidin MOL000490 6 2290598291 0.005380608 0436567164
aloe-emodin MOL000471 6 2.290598291 0.006377143 0436567164
Physovenine MOL013287 6 2.512820513 0.006369406 0.397959184
beta-carotene MOL002773 5 2495726496 0019538023 0.400684932
taxifolin MOL004576 5 2512820513 0002066119 | 0397959184
campesterol MOL000493 5 2.307692308 0003231239 0433333333
rhein MOL002268 > 2.290598291 0.004853717 0.436567164
6,8-Dihydroxy-7-methoxyxanthone MOLO13281 5 2512820513 0003512472 0397959184
Mandenol MOL001494 4 2341880342 0006668133 0427007299
cis-Dihydroquercetin MOLO004580 4 252991453 0.001265361 039527027
()-taxifolin MOL001736 4 252991453 0.001265361 039527027
47-Dihydrory-5-methoxyl-6-methyl-8- | MOLOI3117 4 252991453 0001265361 | 039527027
formyl-flavan

Dihydrotricetin MOL007813 4 2512820513 0.002609127 0397959184
3p-acetoxyatractylone MOL000188 4 2.564102564 0.006458836 039
diosgenin MOL000546 4 2.581196581 0025255951 0387417219
hederagenin MOL000296 4 2324786325 0.002425875 0430147059
(+)-catechin MOL000492 4 2324786325 0.003898026 0430147059
Linolenic acid ethyl ester MOL007179 3 252991453 0.001435086 039527027
LAX MOL006202 3 252991453 0.001435086 039527027
‘gondoic acid MOL005030 3 2495726496 0.001747611 0400684932
(2R3R)-2-(3,5-dihydroxyphenyl)-3,57- | MOL013129 3 2.564102564 0000825 039
trihydroxychroman-4-one

Consume close grain MOL000501 3 2.564102564 0.000467 039
(2)-3-(4-hydroxy-3-methoxy-phenyl)- | MOL000483 3 2.564102564 0.000467 039
N-[2-(4-hydroxyphenyl)ethyl]

acrylamide

3,7-dihydroxy-6-methoxy- MOL000461 3 2.564102564 0.000467 039
dihydroflavonol

2-Monoolein MOLO008121 2 2.905982906 000122972 0344117647
Sitosterol alphal MOL001323 2 2.564102564 0.002295637 039
methyl icosa-11,14-dienoate MOL007514 2 2820512821 0.000706 0354545455
poriferast-5-en-3beta-ol MOL001771 2 2820512821 0000706 0354545455
eugenyl-p-D-glucopyranoside MOL006210 2 2.547008547 0.000805 039261745
(cirtrusinc)

cyanin MOL006209 2 2.547008547 0.000805 039261745
CLR MOL000953 2 2923076923 0001725953 0342105263
(2R)-2-[(35,5R,108,13R,14R,16R,17R)- | MOL000273 2 2923076923 0008473327 0342105263

3,16-dihydroxy-4,4,10,13,14-
pentamethyl-2,3,5,6,12,15,16,17-
octahydro-1H-cyclopenta [a]
phenanthren-17-yl]-6-methylhept-5-

enoic acid

isoengelitin MOL004567 2 2598290598 0.000448 0384868421
daucostero_qt MOL005869 2 2.905982906 0.000753 0344117647
sitosterol MOL000359 2 2.905982906 0.000753 0344117647
Medicagol MOL000503 2 2.991452991 0.00014 0334285714
8-C-a-L-arabinosylluteolin MOL000470 2 2598290598 0.000263 0384868421

Picralinal MOL013288 2 3555555556 0.000151 028125
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Metabolites Formula CalcMW m/z
QHJR-1 Citric acid C6 H8 07 2788 [M-H]-1 192.0262 191.0188
QHJR-2 Chlorogenic acid C16 H18 09 7726 [M-H + 2940736 353.0875
HAC)-1
QHJR-3 Geniposidic acid C16 H22 010 7801 [M-HJ-1 3741209 373.1135
QHJR-4 Neochlorogenic acid C16 H18 09 8254 [M-H-H20]-1 3721055 353.0877
QHJR-5 3,4-Dihydroxybenzaldehyde C7 H6 03 9059 | (M +H}+1 138.0316 139.0388
QHJR-6 Catechin C15 H14 06 9.068 [M-HJ-1 2900788 289.0718
QHJR-7 Caffeic acid C9 H8 04 10323 M+ HJ+1 ‘ 180.0421 181.0494
QHJR-8 cis-Resveratrol Cl4 H12 03 11585 | [M + HJ+1 2280781 229.0854
QHJR-9 Berberine C20 HIS N 04 11672 M+ HJ+1 | 3351153 3361226
QHJR-10 Ferulic acid C10 H10 04 1185 [M-H]-1 1940572 193.0498
QHJR-11 Safrole C10 H10 02 12444 M+ HJ+1 162.0679 163.0751
QHJR-12 Astilbin C21 H22 011 12475 | MHL 450.1156 4491083
QHJR-13 Taxifolin Cl5 H12 07 12487 | [M + H]+1 3040576 305.0648
QHJR-14 7-Hydroxycoumarine C9 H6 03 12611 M+ H+1 1620315 163.0387
QHJR-15 Apigenin C15 H10 05 13226 [M + H+1 270.0524 2710597
VQHerlé Quercetin Cl5 H10 07 13624 7[M + HJ+1 [ 3020421 303.0494
QHJR-17 Isoliquiritigenin Cl5 H12 04 13689 M+ Hl+1 2560731 257.0804
QHJR-18 Naringenin CI5 H12 05 14562 [M-H]-1 2720684 2710613
QHJR-19 Genistein c1s 10 05 1502 [M-H]-1 2700529 269.0457
QHJR-20 Luteolin CI5 H10 06 15158 | [M + H]+1 286.0476 287.0546
QHJR-21 Curcumin C21 H20 06 15166 [M + H]+1 3681253 3691325
QHJR-22 Biochanin A C16 H12 05 16147 | [M + H]+1 284.0681 285.0752
QHJR-23 Dibutyl phthalate Cl16 H22 04 18638 | [M + HJ+1 2781512 2791585
QHJR-24 2-Hydroxymyristic acid Cl4 H28 03 19.733 [M-H]-1 2442036 243.1963
QHJR-25 Palmitic acid Cl6 H32 02 271 [M-HJ-1 256.24 2552327
QHJR-26 Formononetin C16 H12 04 15905 | [M + HJ+1 268.0731 2690801
QHJR-27 Diosgenin C27 H42 03 20419 | [M+HJ+1 3963021 3973093
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utcomes Events (%) Estimated event RMST (95% Cl), tau = 15 years
rate (events/
1,000 person-

years)
Users Nonusers Users Nonusers Nonusers  Difference, p-value  Estimated p-value
year aHR
(95% CI) (95% CI)
ESRD 1729) | 33(56) 39 106 1457 | 13.99 (1369,  057(0.19,095) = 0.004 | 045(025,079) 0.006
(1439, 14.34)
14.78)
All-cause 92 115 (194) | 207 341 1299 | 118 (1137, | 122(063, 182) | <0.0001 | 056 (043,075) <0.0001
mortality (1553) (1265, 12.31)
13.38)
Cardiovascular 2 (034) | 3 (0.51) 045 089 149 149 002(-010,0.14) | 074 069 (0.11,427) 069
‘mortality (148, (1438, 15.0)
15.1)
Non- 90 12(189) | 203 332 130 1.9 121 (062, 1.80) | <0.0001 | 056 (0.42,0.75) <0.0001
cardiovascular | (15.2) (26, | (114, 124)
mortality 134)

Abbreviations: PRCHMSLE, potentially renoprotective Chinese herbal medicines for systemic lupus erythematosus; ESRD, end-stage renal disease; aHR, adjusted hazard ratio; CI, confidence
interval.
Kilated i ol covaiiates Lk vor yeli St ittt Suming o el via: Chalkon saxoradi: Sl confomming Aotk snd somnting ek Tis BElL:
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Forward primer Reverse primer Annealing EEE
temperature ('C)

IL-1p 5'-CCTGCTAGTGTGTGATGTTC-3' | 5'-GAGGTGCTGATGTACCAGTT-3' | 58 390 ENSRNOG0000004649
1L-6 5'-AGACTTCCAGCCAGTTGCCT-3' | 5'-CIGACAGTGCATCATCGCTG-3' | 60 233 (Uttra et al, 2018)
TNF-a 5'-CCTCTTCTCATTCCTGCTCGT-3" | 5'-TGAGATCCATGCCATTGGCC-3' 266 (Shabbir et al,, 2016)
NE-kB I 5'-CAAGGAAGAGGATGTGGGGTT-3 | 5'-AGCTGAGCATGAAGGTGGATG-3" 207 | (Shabbir et al., 2016)
VEGF 5'-GITCAGAGCGGAGAAAGCATT-3 | 5'-CITGCAACGCGAGTCTGTGT-3" 80 | (Zhu et al., 2019)
MMP-2 5'-CGAACAAGTATGAGAGCTGC-3' | 5'-CGGTCATCATCGTAGTTGGT-3' 57 85 ENSRNOG00000016695
MMP3 | 5-CCTTTTGATGGGCCTGGAATY | §-GTGACATCATCTGTCCATCG' 58 107 | ENSRNOGO0000032626
GAPDH | 5'-GTCATCAACGGGAAACCCAT-3' | 5'-CTTGCCGTGGGTAGAGTCAT-3 60 229 (Shabbir et al,, 2016)
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Groups PGE2 (pg/ml

Vehicle control 0445 £ 0.023
Arthritic control 4598 & 0.65*
Reference drug 1.061 + 0.161###
Lawsone 100 mg | 1052 + 0.192¢##
Lawsone 200 mg | 0874 + 0061822






OPS/images/fphar-14-1279215/fphar-14-1279215-t003.jpg
Hematological Vehicle control Arthritic control Reference drug Lawsone Lawsone
parameters group group group 100 mg 200 mg
RBC (million/mm®) 9.865 + 1.118 551 + 0.846* 8.805 + 1.061*"* 104 + 12" 10.28 + 0.667""
TLC (cells/pl) 7.067 £ 0.65 7217 £ 0.595 6.933 £ 0.265 7.15 £ 0.689 7.267 + 0.683
PLT count (10°/L) 782 £ 0533 928.7 + 40.06* 7542 £ 509" 764.58 + 0.818"" 759.5 + 57.89"
Hb (g/dL) 1137 £ 1133 8.89 + 0357 1112 £ 0741 1157 £ 0941 1168 +0.823"
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Biochemical

Vehicle control

Arthritic control

Reference drug

Lawsone

Lawsone

parameters group group group 100 mg 200 mg
ALT (IU/L) 42 +3.008 5483 + 2401 435+ 1643 4317 £ 2927 43,67 + 2.338"
AST (IU/L) 3008 + 39.0 4008 £ 3163 332 £3795" 3157 + 35,02 3355 + 30.96"
Urea (mmol/L) 2317 £ 4491 2456317 28 £ 6261 305 + 3.886 28.50 + 3782
Creatinine (mg/dL) 0.666 + 0,051 0,666 £ 0.103 0616 £ 0.116 0.633 £ 0.136 0.616 = 0.04
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Propensity-matched patients with SLE-CKD

Users (n = 594)

Nonusers (n = 594)

Sex, 1 (%) 0018
Men 102 (17.2) 106 (17.9)
Women | 492 (82.8) 488 (822)

- Age (year), n (%) 0.021
<35 155 (26.1) 154 (25.9)

35-50 176 (29.6) 177 (29.8)
50-65 154 (259) 151 (25.4)
>65 109 (18.4) 112 (18.9)
Mean (SD) 483 (16.9) 487 (17.7)
Comorbidities, n (%)

- Diabetes 67 (113) 61 (10.3) 0033
Hypertension 295 (49.7) 288 (48.5) 0024
Hyperlipidemia 93059 86 (14.5) 0033
Rheumatoid arthritis 26 (44) 21 (35) 0043
Sjiigren’s syndrome 19 (32) 542 0053
Raynaud's disease 6(1.0) 5(08) 0018

Charlson comorbidity index, 7 (%) 0017

Ca 398 670) 405 (68.1)

12 110 (185) 108 (18.2)
24 58 (9.8) 54 (9.0)
24 28 (47) 27 (46)

- Mean (5D) 123 (12) 121(1.2)

No. of medical visits, 1 (%) 0115

< 190 (32.0) 201 (33.8)

12-24 181 (30.5) | 185 (31.2)
>24 | 223 (37.5) [ 208 (35.0)
Mean (SD) 233 (18.6) 213 (166)

| Confounding drugs, n (%)

~ NSAD 484 (815) 481 (81.0) 0013
Steroids' 43(7.2) 39 (66) 0026
Drugs other than steroids'" 15 (25) 1322 0022

Abbreviations: SLE, systemic lupus erythematosus; CKD, chronic kidney disease; SD, standard deviation; NSAID, non-steroidal anti-inflammatory drug; SMD, standardized mean difference.

"Include prednisolone and methylprednisolone.
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5334 paticnts having di of SLE and CKD in the 2005 Longitudinal
Generstion Tracking Daabase beween Jan 1, 2000 and Dec 31, 2017

e 4o

1 i g f SLE e e oo it digss of KD 1763

2 decoing ESRD oo gt of KD 1-69)

R el i bk g KD (10

g 18y g o KD (1150

S i caponrs o 17 petaly et Chins el oo e SLE
PRGIMSLE 3 oo i vt o of CKD (01651

2885 paticts with SLE-CKD

st 7 it nh deveepd ESKD o g dieg CKD-PRCIOISLE
vt o sk PRCHASLE i | o e of R SLE

2801 paticts with SLE-CKD entered int 1 propensiy seore matching
1372 PRCIMSLE nousrs
1429 sew PRCHMSLE wers

! |

594 PRCHMSLE nonusers 594 new PRCHMSLE wses






OPS/images/fphar-14-1309582/fphar-14-1309582-g002.gif
[—

5

" J——
e
i
Ll p—

o s -

Lo rankp= 00005
Foowup,yes-

sy





OPS/images/fphar-14-1309582/fphar-14-1309582-g003.gif





OPS/images/fphar-14-1309582/fphar-14-1309582-g004.gif





OPS/images/fphar-14-1279519/fphar-14-1279519-g003.gif





OPS/images/fphar-14-1279519/fphar-14-1279519-g004.gif





OPS/images/fphar-14-1279519/inline_1.gif





OPS/images/fphar-14-1309582/crossmark.jpg
©

|





OPS/images/fphar-14-1279519/fphar-14-1279519-g002.gif





