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diagnostic criteria

Proportion 95%Cl

P-Value for I?

Rome I 2 73 0.26 (0.16; 0.37) P=032
Rome I1 4 173 0.38 (0.25; 0.53) P=002
Rome Il 15 715 0.39 (0.30; 0.48) P< 001
Rome IV 3 190 0.35 (0.28; 0.42) P =09
Duration of treatment
4 weeks 13 618 037 (0.31; 0.44) P< 001
8 weeks 6 331 043 (0.36; 0.51) P=011
12 weeks 2 73 040 (0.07; 0.78) P< 001
IBS Subtypes
1BS-C 3 137 034 (0.21; 0.48) P =006
1BS-D 1 669 0.39 (0.32; 0.46) P< 001
All 9 330 034 (0.22; 047) P< 0.01
Vresearch locations
European 5 220 0.30 (0.14; 0.49) P< 001
Australian 2 99 039 (0.27; 051) P=024
China 10 620 041 (0.37; 045) P=017
Asian (excluding China) 5 162 0.26 (0.18; 0.36) P =019
American 2 50 0.58 (0.44; 0.72) P =066
forms
Capsules 7 307 031 (0.17; 047) P< 0.01
granules 6 254 041 (0.33; 0.50) P =013
syrups 2 62 030 (0.17; 0.45) P=022
liquid 5 318 0.39 (0.33; 0.44) P =047
tablets 3 190 0.45 (0.31; 0.60) P =006
low concentration of herbal ingredients
contained 4 202 0.46 (0.35; 0.56) P< 001
Not contained 20 949 035 (0.29; 0.42) P< 001
language
English 19 1017 035 (0.28; 0.41) P< 0.01
Chinese 5 134 049 (0.38; 0.59) P=022
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Location  Criteria/  language Study. treatment group Duration Placebo

subtype Population frequency response
rate (%)
Atetal @07)  Euwopean | RomellBS | Englh Multcener w7 a5 32147 1QP-CLA10L, two capsle Swedsbid | cpule | 2747 (57%)
Bensoussan Australin | RomelllIBSC | Engish Malticenter suot = SU64 | BuiShao,HouPu ZhiKe, Chen PLZhi | Swecksbid | capsle | 2864 (44%)
etal. 013) Gan cao, Ds Huang, Cang Zu
Beoussn  Auimaln | RomeliBS | Engish Mtcener | 4335 | 4502 | 2 Idividulied prescriptons owedsid | cpule | 1135 (1%)
etal (1999) 19
Chmetal  Chia | RomellIBSD | Englsh Maltcener s w782 a0 Tong-Xie-Yao-Fang, dvecksud | grandes | 3080 (%)
Qo)
Disctal  Ewopean | RomelVAl | Englih Maltcenter s = a7 Aloe vera syrups, 50 mi. Aveksqgd | s | 627.(2%)
(2006)
Hodaictal  lrann | RomelIBSD | Engish single center s | 36£7 | 2008 | 7SmgofthedyennacofDkotschyiand | dweekstd | apule | 849 (16%)
o) 175 mg of dibasic calcum phosphate a5
ler
Lictal 2 Chim | RomelVABSD | Englih Mtcemer | 12000 | 4095 | 74120 | Addiion and subeaction of TongXie- | dweckeN | liuid | 420120 (55%)
151 Yoo Farg
Leead.09)  Kow | RomellBSD | Englih Singecenter | 20202020 452 % om0 Somryungbackehul-san dwedsid | gamdes | 720 (55%)
1356
Leung e sl China | RomelUIBSD | Englsh Single center s a36s | 3359 | Addiion and subiacion of ToogXie: | Bwecksbid | grames | 20039 (4%)
) 139 Yao-Fang
Midichetal  Euwopean | Romel/Al | Englih Mtcener | SUSHSHS | 461z | S0is STW 5 and STW 511,20 drops dwedksud | ld | 2052 %)
i) 104
Puhosh et lanian | RomelV/BSC | Englih Maltcenter s 305 | formulated Persan hebal syrup, 1S mL | Swedstd | syrups | 1335 (57%)
om)
Porincsa ctal  Euwopean | RomelAl | Englh Maltcenter aer 394 3661 | Curcuminand Fennel Esentl O, two | 30.daysbid | capule | 4159 (7%)
) capsies
Sl America | RomVAl | Engish ingle center 35 2 303 Stjohn’s wort Lwedsbid | ube | 2035 (60%)
o) (median)
Silon, sl Gsneli | RomeBSC | Engish Single center s 463829 2808 | Tibetan herbal formula toweapnles | L2weeksqd | capule | 838 Q1%)
0m2)
Sorsud, sl Buopen | RomelVAl | Engish - s | w2 . Nloe basbadensis Mill, Esrsct dwedsbid | b 105 (1%
(@015) 145 (AVH200), 60 mg
Suetal, (2013) Romell/IBS.D | English Mitcenter | 12010 | 3212 ™ Modified Sishen Wan wedsbid | ubla | 5120 (a%)
Takehietsl  Jpn | RomelAL | Englih ingle center o s om0 Biobran, Modifed Arbnoxyln Rice | dwedksbid | powder | 620 (0%)
o) 160 Bran
Tangetdl.  China | RomellIBSD | Englch Mtcener | 109107 | a24s 66007 Changan 1 Recipe, 150 mL. Swecksud | lid | 43207 (0%)
o) 1356
Von Tibug  America Romell Engish Sgecenter | 1505015 | — - Ginge, 1 g2g/day dwecksod | apule | 805 (53%)
etal (2014) —
Gietd QoY China | RomellBSD Single center w9 | aiss A4 decocton of dispersing sagnated lver: | Sweckstid | ligud | 1119 (58%)
033 ghinvgorating sploen and warming
kidney, 150 mL.
Lied Q010 China | RomellIBSD | Chincse  Single comer W wex | w0 Chang Ji Tsi Gramile, 45 ghag dvedsbid | gamdes 1850 (60%)
1449
Setdl 29)  Chim | RomelVIBSD | Chincse Mitcemer | a5 | 46: | s Shuchang Decoction, 2 § Swedsbid | gamdes | 1205 (34%)
1340
YouwdMi  China | RomelVAl | Chinee  Siglecemer | 200020 | 509 om Emotional Inervention with Modified | 4 weeks td | liquid 8120 (io%)
o ) Painiarthea Decocton, 100 .
Zung sl Chim | RomellIBSD | Chincse  Single comer 20 - - Chang J Ts Gransle wedsbid | games | 1600 (53%)

(012)

E, experimental group: . placebo groups ", Lack of valid daa. 185.D, i
Bevh il e die (Latha soce s 354

e bowel syndrome. diarthas 185, ritable bowe syndrome. constipations bid bis indi (Ltin, vic dail) i teindie (Latin,thre imes  day): i, quarter in die(Latin,fou times o
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Compound

/Extract

Cell line/Animal
model

Dose/
Duration

Efficacy

Mechanism

References

Ecdysterone

20-HE

20-HE

20-HE

20-HE

20-HE

Inokosterone

Inokosterone

MCF7, MDA-MB-231,
MDA-MB-468, DF2, WI-38,
Osteoporotic rats

A549, H1299, H460

MCF7, T-47D, MDA-
MB-231

182, 5637, T24, SW780,
umMucs

SV-HUC-1

Xenograft mouse

A-549, SW-620

Hela-IL-6

BMSCs
Female SD rats (250 £ 5 g
body weight)

226 cGy chronic gamma-
irradiation of mice

50 pM

(0.1-100 pM) for
15h

10 uM of 20E for
24h,48 h

200 pM

25,5,10 pM.

179 uM,
1.83,1.85 uM

3.5-62 pg/mL
50, 100

200 mg/L, 2,
4 mgfkg

50 mg/kg

Anti-Cancer effect

Anti-Cancer effect

Proapoptotic, Pro
Autophagic effect

Anti-Cancer effect

Anti-Cancer effect
Anti-Inflammatory
effects

Osteogenic effect

Anabolic effect

1LC3B, p62, basic OCR
stressed OCR
stressed ECAR

1Gpx3, Gpxd, Gpx6, Gsr, Gss,
Prdxl, Prdx5, Prdx6, Sod1, Sod2, Sod3, GO/

G1 arrest

|ROS, Notch3, HSF1, mTOR, SOX12, KLF16,
ABCB6, ABCCI1, TGF-p, MAPK, HK2, LDHA,
SHMT2, MTHFD2, c-Myc, ATF4. ALDH, CD44,
Octd, c-Kit, Nestin

1 mTOR, Bax, LC3, p62, G2/M
1Bcl-2, PARP, caspase-3

Lcaspase-3, USP21
NF-KkB/p65, N-cadherin, IKBKB, PARP1, RAB21,

FBXL14, RNF168
ZEB-1, Vimentin, MMP13

TROS, Bax
1BCL-2, Caspase-3, MMP
INF-xB, TNFa

TBMP2, Smadl, RUNX2, collagen I, ALP, OCN.

Tperoxidase (brain, liver), LPO

Shuvalov et al. (2020)

Shuvalov et al. (2023)

Romaniuk-Drapala
et al. (2021)

Ma et al. (2024)

Lone et al. (2023)

Peschel et al. (2011)

Chen Y et al. (2023)

Shevchenko et al.
(2007)

Abbreviation: Tupregulation; | downregulation; Glutathione peroxidase (GPX); Glutathione reductase (GSR); Glutathione synthetase (GSS); Superoxide dismutase (SOD); Reactive oxygen
species (ROS); Heat shock factor 1 (Hsfl); mammalian target of rapamycin (mTOR); SRY-box, transcription factors (SOX); Kruppellike factor 16 (KLF16); ATP-binding cassette super-family B
member 6 (ABCBG); ATP, binding cassette subfamily C member 1 (ABCC1); Transforming growth factor-beta, (TGF-B); Mitogen Activated Protein Kinase (MAPK); Hexokinase 2 (HK2);
Lactate dehydrogenase A (LDHA); Serine hydroxy methyltransferase 2 (SHMT2); Methylenetetrahydrofolate dehydrogenase/cyclo hydrolase (MTHED2); Activating Transcription Factor 4

(ATF4); Aldehyde Dehydrogenase 2 (ALDH2); BCL2 Associated X, Apoptosis Regulator (BAX); Nuclear factor kappa-li

t-chain-enhancer of activated B cells (NF-xB); runt-related

transcription factor 2 (RUNX2); Bone Morphogenetic Protein 2 (BMP-2); Alkaline phosphatase, (ALP); Osteocalcin (OCN); specific protease 21 (USP21), matrix metalloproteinase-13

(MMP13).
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Binding
energy
(kcal/mol)

Dicer
residues

Binding PD-1
energy Residues
(kcal/mol)

Binding

energy
(kcal/mol)

PD-L1
Residues

Binding
energy
(kcal/mol)

Ecdysterone Ala180, Lys182, Tyr185 -105 Phedl, Glyo3 -98 11626, Lys28, -94 Thr31, Asn33, 9.1
Ser9s Val3o Pro3s
Inokosterone | Ser170, Asp172, Alal74 -100 Thr83, Gluss -96 Ser34, Gly36, -92 Val39, Serdl, -90
Asps7 Thr3s Leud3
20-Hydroxy | Alal80, Lys182, Tyri85 -102 Phedl, Glyo3 -97 11626, Lys28, -95 Thr31, Asn33, -92
ecdysone Ser95 Val30 Pro3s
(20-HE)
Finasteride Ser15S, Thri57, Gly159 -94 Alags -93 Val63, Thres, -85 Serd2, Gly4d, -84
Thr7 Asn67 Phed6
Glug9
Abiraterone | Leul30, Ile135, Phel38 -89 Val42 -90 Gly12, Lys14, -82 Tyr29, Arg31, -81
Acetate Prodd Valig Met33
Alad6
Enzalutamide | Gly120, Ser122, Phel24 -98 Thi72, Lys74 -94 Glu22, Asp24, -89 Leu32, Arg34, -87
Asp76 Ser26 Phe3s
Apalutamide Leul30, Ile132, Val134 -96 Vals2 -92 Phe62, Thr6d, -86 Met2s, Val27, -83
Prost Asn66 Ser29
Glys6
Darolutamide | Thr145, Ala147, Lys149 -97 AspS, Ala67 -95 Ser33, Gly3s, -88 Glu2l, Asp23, -85
Gly69 Lys37 Lys25
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Protein/
Ligand

DNMT-1/
Ecdysterone

Dicer/
Ecdysterone

PD-1/
Ecdysterone

Docking Amino acid interaction
score

-105 Chain B:

ILE1042 ASN1043 TYR1078
SER1079 GLN1080 GLY1081
GLY1082 PRO1083
ASP1084 ARG1085
PHE1086 GLU1156
GLN1160 TYRI307
GLY1308 VAL1309
LEU1329 PHE1330
PRO1331 GLU1332
LEU1334 HIS1335
ASN1356 ARG1359
PHE1365 TRP1398
PHE1399 GLN1402
LEU1403 ARG1404
GLY1405 GLY1560
PHE1561 PRO1562
PRO1584 PRO1585
LYS1588 ALA1589

ILE1590 LEU1592
GLU1593 LYS1595 LEU159%

-9.8 Chain C: GLU336 LEU337 ASP340
GLU369 ARG372
GLU374 ALA375 TYR378
SER399 ASP404
GLU407 GLU435
HIS436 SER437
LYS438 SER478
PHE480 CYS481
SER482 SER483
ARG484 SER486
Chain D: GLN333 GLU336 LEU337
ASP340 GLU369 ARG372
GLU374 ALA375 TYR378 SER399
ASP404 GLU407 LYS657
GLU673 THR677 ARG678,
ARG680 GLN681

-9.4 Chain A: VAL3 GLU5 ALAG
TRP1 VAL3 GLUS
ALAG TRP1 VAL3
GLU5 ALA6 TRP1
VAL3 GLU5 ALAG
TRP1 VAL3 GLU3
ALAG TRP1 VAL3
GLU5 ALA6 TRP1
VAL3 GLUS ALAG
TRP1 VAL3 GLU5
ALAG6 VAL3 GLU3
ALAG ASPS TRP1
VAL3 GLU5 ALA6

Docking

Visualization

Binding site

PD-L1/
Ecdysterone

DNMT-1/
Inokosterone

-94 Chain A: GLN139 ILE141 THR203
ASN204 GLU223 LEU224
VAL225 ILE226 PRO227
GLU228 LEU229 PRO230
Chain B: TYR32 GLY33 SER34
ASP103 LYS136 ASN138
GLN156 ALA157 GLU158
THRI82 SER184 LYSI85
ARGI86 GLU187 LEU190
ASN192 THR194

100 Chain B: MET651 ARG654 CYS656
GLY657 VAL658 VAL699
LYS700 GLU701 ALA702
ASP703 ASP704 ASP705
GLU706 GLU707 TYR983
ILE984 LYS985 GLY986
SER987 PHEI148 SER1149
GLY1150 GLU1171 MET1172
TRP1173 ALA1176 GLY1226
PRO1227 PRO1228
CY$1229 GLN1230 GLY1231
PHE1232 SER1249 LEU1250
VALI1251 GLU1269 ASN1270
VALI271 ARG1272 THRI312
ARGI313 ARGI314 ARG1315
ARG1340 ALA1341 PHE1524
PHE1525 SER1526 THR1527
THRI528 VALI529 THRI530
ASN1531 GLU1533 GLY1536
LYS1537 GLN1538 ARG1540
ARGI576 GLY1579 ASN1580
ALAI581 VALIS82

atset

A\~ Gy rims
- i

Dicer/
Inokosterone

-9.6 Chain A: ASP340 GLU365 GLU369
ARG372 GLU374 ALA375
TYR378 SER399 LYS400
THR401 ASP404 GLU407
GLUA435 HIS436 SER47S
'VAL479 PHE480 CYS481
SER482 SER483 ARG484 SER486
Chain B: GLN333 GLU336 LEU337
LEU338 ASP340 ALA341
MET368 GLU369 ARG372
ASN373 GLU374
ALA375 ASN377 TYR378
LYS398 SER399 LYS400
ASP404 GLU407 CYS481
SER482 SER483 SER486
LYS657 GLU673 THR677
ARG680 GLN681

PD-1/
Inokosterone

PD-LI/
Inokosterone

-92 Chain A: TRP1 VAL3 GLUS
ALAG ASPS TRP1
VAL3 GLU5 ALAG
TRP1 VAL3 GLU5
ALAG TRP1 VAL3
GLUS ALAG TRP1
VAL3 GLUS5 ALA6
TRP1 VAL3 GLU5
ALAG TRP1 VAL3
GLUS5 ALA6 ASP8
TRP1 VAL3 GLU5
ALA6 VAL3 GLUS
ALAG6 ASP8 TRP1

VAL3 GLUS ALAG ASP8

-9.0 Chain A: GLN139 ILE141 THR203
ASN204 GLU223 LEU224
VAL225 ILE226 PRO227

GLU228 LEU229
Chain B: GLU31 TYR32 GLY33
SER34 ASP103 LYS105
ALA132 PROI33
ASN135 LYS136
ASN138 GLN156
ALA157 GLU158
GLY159 THR182
ASN183 SER184
LYSI85 ARG186
GLU187 LEU190 ASN192 THR194
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CTHRC1

EP4/YY001

CGAS/STING, IFN

HnRNP L, YY1

Regulatory and memory
T lymphocytes

Combining CDK4/6 inhibitor with PD-L1

Combining PD-1/PD-L1 with PARP
inhibitors

Combining PD-1/PD-L1, inhibitors with
Other Therapeutic Agents
Docetaxel and Immune Suppression

Ongoing Research Focus

Future Direction

Mechanism

CTHRCI is positively correlated with MMP9, MUCI, and
SLC2BI.CTHRCI may facilitate immune evasion by enhancing PD-1/PD-
L1 signaling, leading to T cell exhaustion and reduced immune response

EP4 (PTGER4) modulates the prostate cancer immune microenvironment.
YY001, an EP4 antagonist, inhibits MDSC differentiation and function while
enhancing T-cell proliferation and antitumor activity. It reduces MDSC
infiltration and boosts CD8* T-cell activation, resulting in a robust antitumor
immune response in clinical

Docetaxel-based chemohormonal therapy increased tumor-infiltrating T cells by
activating the cGAS/STING pathway and IFN signaling, leading to upregulation
of PD1/PD-L1 expression and improved PSA progression-free survival in clinical
trials

Inhibition of HNRNP L reduces PD-L1 expression and destabilizes YY1, leading
to decreased levels of SLC7A11 and GPX4. This enhances T-cell-mediated

ferroptosis and antitumor immunity by involving key factors such as STATI,
IFN-y, IL-2, CD3, and CD28. These effects were observed both in vitro using co-
cultures of PC3, DU145, RM-1, and Jurkat cells and in vivo in C57BL/6 mice

“TIM-3 inhibition enhances anti-tumor immune responses in prostate cancer by
counteracting the immunosuppressive effects of regulatory T cells (Tregs),
thereby restoring T cell activity against prostate cancer

‘The regulation of PD-LI levels is controlled by proteasome-mediated
degradation, influenced by CDK4/6 and Cullin 3" E3 ligase, where blocking
the phosphorylation of SPOP can increase PD-L1 expression in primary prostate
cancer specimens

‘The improvement of clinical outcomes may result from combining PD-1/PD-
L1 inhibitors with tyrosine kinase inhibitors, PARP inhibitors, or radiotherapy

‘The combination of PD-1/PD-L1 inhibitors with CXCR4, PARP inhibitors,
TGE-B inhibitors, chemotherapy, or radiation enhance in prostate cancer

“The upregulation of PD-LI through ATM-NF-kB signaling by Docetaxel (DTX);
combining DTX with PD-1/PD-L1 inhibitors may counteract this effect

‘The research focus is on understanding the mechanisms of immune evasion and
developing strategies to enhance immune cell infiltration in prostate cancer

‘The materials that enhance immune response and balance aid in converting
“cold” tumors into “hot” tumors, thereby improving the effectiveness of
immunotherapy

References

Zhou et al. (2019)

Peng et al. (2022)

Ma et al. (2022)

Zhou et al. (2022)

Molina et al. (2024)

Zhang et al. (2018), Palicelli et al. (2021)

Mitsogiannis et al. (2022)
Majidpoor and Mortezace (2021), Palicelli
et al. (2021)

Xie et al. (2018), Wang et al. (2021), Wu et al.
(2023)

Wu et al. (2020)

Mortezaee (2020a), Mortezaee, 2020b;
Majidpoor and Mortezace (2021)

Abbreviation: Programmed death receptor-1 (PD-1): PTGER4 (EP4): myeloid-derived suppressor cells (MDSCs): Heterogeneous nuclear protein L (HnRNP L): Signal transducer and activator
of transcription 1 (STAT1): Interferon gamma (IFN-y): Interleukin-1 (IL-2): speckle-type POZ, protein (SPOP): Glutathione peroxidase 4 (GPX4): Collagen triple helix repeat containing 1
(CTHRC1): matrix metalloproteinase-9 (MMP9): solute carrier organic anion transporter family member 2B1 (SLC2B1): Docetaxel (DTX): C-X-C chemokine receptor type 4 (CXCR-4): Poly
(ADP-ribose) polymerase (PARP): Ataxia-telangiectasia mutated (ATM): Nuclear factor kappa-light-chain-enhancer of activated B cells (NF-kB): Chimeric antigen receptor (CAR) T-cell.
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Compound/Extract

Cell line/
Animal
model

Dose/Duration

Efficacy

Mechanism

References

Achyranthes japonica Nakai root

Achyranthes japonica Nakai

Achyranthes japonica Nakai oot

Fermented AJN

Achyranthes japonica Nakai root

BK002 (Achyranthes japonica Nakai
and Melandrium firmum Rohrbach)

GCSB5(Saposhnikoviadivaricata
Schischek
Achyranthesjaponica Nakai
Acanthopanassessiliflorus Seem
Cibotium barometz J. Smith
Glycine max Merrill, and Eucommia
ulmoides Oliver)

KUSI2F (human

basophilic cell
line)

Sprague-Dawley
rats (6-week-old
male)

Chondrocytes
12-week-old

C57BLI6] mice

RAW 264.7
SW1353, CIA-
rabbits

RAW 264.7
C57BLI6 mice

PC3, DU145
MDBK

iNOS
DPPH

10, 50, 100 pg/mL

Methylsulfonylmethane (positive
control)

AJN 100 mg/kg body weight
[baw], AN 300 mg/kg baw.)

Achyranthes japonica Nakai root
(10, 20, 50 pg/mL) in presence of
IL-1B (1 ng/mL), IL-6 (100 ng/
mL), and TNF-a (10 ng/mL).

2 mg/kg) in 200 pL polyethylene
glycol 400 (PEG-400) twice a
week.10, 20, and 50 pg/mL

10, 25, 50 pg/mL, and 100, 250,
500 pg/mL in vitro, (200 mg/kg),
or JOINS (200 mg/kg) for 4 weeks
in rabbit

50, 100, 250, 300 pg/mL for 1 h
500 pg/mL for 8 h in the absence
or presence of Act D (1 pg/mL) or
CHX (1 g/mL)

PC3 with AJN (100 pg/mL) and
MER (50 ug/mL), DU145 with
AIN (50 pg/mL) and MFR

(25 pg/mL)

A sessiliflorus Seem, (4.5 +
145 ug/mL 107.22 + 1.14 pg/mL)
A. japonica Nakai, (10.52 %

045 pg/mL and 12.98 + 0.58 pg/
mL)

E. ulmoides Oliver (4.88 +

027 pg/mL t0 6.40 + 0.45 pg/mL)

Anti-Allergic effect

Osteoprotective
effect

Anti-Inflammatory
Anti-Oxidant
effects

Anti-Inflammatory,
anti-Osteoarthritis
effect

Anti-Inflammatory
effect

Anti-Cancer effect

Anti-Oxidative
Anti-Inflammatory
effect

| FeeRl, IgE, FeeRl a
chain, histamine, [Ca*']i

1 collagen typel, type I

| PGE2, IL-1p, TNF-a, IL-6,
MMP-3, MMP-7, COX-2, PGE2,
aggrecan

TAggrecan

1 IL-1, TNF-a

IL-6. Mmp3

Mmpl13, Col2al, Sox9

1 NO, PGE,
TNF- q, IL-4
MMP-3

1 NO, iNOS, NE-kB
ERK, NK, p38

T miR-192-5p p-yH2A.X, CHOP
1 Bel-2, pro-PARP, survivin, pro-
caspase9, pro-caspase3, PI3K,
AKT, p-AKT

1Total starch, | Nitric oxide, 3-
(45-dimethylthiazol-2-yl)-
2,5diphenyltetrazolium bromide
assay for cell viability

Shim et al.
(2016)

Kim D et al.

(2020)

Zhao et al.
(2021)

Lee et al. (2012)

Bang et al.
(2012)

Parketal. (2022)

Zhao et al.
(2012)

Abbreviation: Tupregulation; | downregulation; Fe epsilon receptor I, high-affinity IgE Fe receptor (FceRI); Immunoglobulin E (igE); Prostaglandin E2 (PGE2); Tumor necrosis factor alpha
(TNF-a); Interleukin 6 (IL-6); matrix metalloproteinase-3 (MMP-3); Collagen, type II, alpha 1 (COL2A1); nitric oxide (NO): inducible nitric oxide (iNOS); Nuclear factor kappa-light-chain-
enhancer of activated B cells (NF-xB); Extra-cellular Signal Regulated Kinase (ERK); c-Jun N-terminal kinases (JNKs); phosphorylated gamma histone H2A.X (yH2A.X); B-cell lymphoma 2

(Bcl-2); Poly (ADP-ribose) polymerase (PARP); Phosphoinositide 3-kinases (PI3Ks); Protein kinase B (Akt); C/EBP, Homologous Protein (CHO!

liphenyl-2-picryl-hydrazyl (DPPH).






OPS/images/fphar-16-1504618/fphar-16-1504618-t005.jpg
Compound/
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Cell line/Animal
model

Dose/Duration

Efficacy

Mechanism
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Melandrium firmum
Rohrbach

Melandrium firmum
Rohrbach

Melandrium firmum
Root extract

Melandrium firmum
Rohrbach

RAW 2647
MC3T3-El,
ovariectomized (OVX) rat

3T3-L1. C57BL/6N

SH-SYSY, B103, NIH3T3

Bone marrow-derived mast
cells (BMMCs)

RANKL (100 ng/mL), MFR (125,
25,50, 100 pg/mL) for SD
Inhibition- RANKL (100 ng/mL),
MER (50,100 pg/mL), vitexin
(00753, 0.147 pg/mL)

10 pg/mL insulin, 0.5 mM 3-
isobutyl-1-methylxanthine, 1 uM
examethasone, 10 and 50 pg/mL

20,25, and 30 pg/mL

1Cs0 21.04 pM

4230 M
3282 uM,17.18 pM.

Anti-osteoclast
effects

Anti-adipogenic
Anti-lipogenic
effects

Anti-cancer effects

Anti-inflammatory
effects

| CA2/Ca2, TRAF6
NFATcl/c-Fos

Acps, Atp6v0d2
DCSTAMP/De stamp, Oscar,
<S¢, Blimp-1/Prdm1

1| PPAR-y, C/EBP-a, aP2, SREBP-
Ic, FAS, SCD-1, CD36

IMcl-1, Bdl-2
TCleaved caspase-3, Bax

1COX-2, 5-LOX

Kim et al, (2021)

Kim H. Y et al.
(2020)

Rahman et al.
(013)

Zheng et al. (2008)

Abbreviation: Tupregulation; |downregulation; Carbonic anhydrase 2 (CA2/Ca2; TNF, receptor-associated factors (TRAFs); Nuclear Factor Of Activated T Cells 1 (NFATCI); tartrate-resistant
acid phosphatase 5 (ACPS/TRAP); ATPase, H:+ transporting, lysosomal 38kDa, V0 subunit d2 (Atp6v0d2); dendritic cell specific transmembrane protein (DC STAMP); dendritic cell specific
transmembrane protein (DC STAMP); Osteoclast-associated Ig-like receptor (Osca); B-lymphocyte-induced maturation protein 1 (BLIMP1); PR, domain zinc finger protein 1(Prdm1);

Peroxisome Proliferator-Activated Receptor (PPAR); CCAAT/enhancer binding protein (C/EBP); Sterol regulatory element-binding transcription factor 1 (SREBF1); fatty acid synthase (FAS);

Sodl seitoyl Cosiamne A desatiiaie 1 (SCID-1): Crdicayeansie-2 (COX-2): 5:lneominais (510},
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Luteolin Catechol moiety DNMT1 Asp119, Ser120, Tyr121 -85

Morin Catechol moiety PD-LI Leul5, Argl7, Phel9 -78

€2-C3 double bond Dicer Phe62, Thréd, Ser66 -82
Carbonyl group on the PD-1 Glul2, Aspl8, Ser22 -79
C-ring

Benzo-y-pyrone Apoptosis Inducing Gly126, Val128, Argl30 8.4

Factor
Glycoside backbone PD-1 Lys22, Gly26, Arg28 -81
Carbonyl oxygen Apoptosis Inducing  Ala150, Lys154, Serl58 87

Factor
Hydroxyl groups DNMT1 Thri40, Aspl43, Glul45 -89
Isoflavones 3-Phenylchromen-4-one PD-L1 Met23, Val25, Ser27 76

Benzo-y-pyrone Dicer His34, Asp36, Lys0 8.3
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Key points

Mechal

m

References

5mC Loss Rapid loss of 5 mC during cancer progression, involving active enzymatic processes, | (Storebjerg et al., 2018)
leading to significant gene expression alterations and tumorigenesis in prostate cancer
patient
ITH ITH contributes to local recurrence in prostate cancer following radiation therapy, and | Paczkowski et al. (2021)

DNMTI and EZH2 Co-Expression

EMT

CAMK2N1

FANI107A

Metastasis

miRNA-125b
miRNA-148a

interactions among diverse tumor cell subpopulations may drive treatment resistance in
PC3 and DU145 cells

Co-expression linked with poor prognostic markers in prostate cancer, maintaining

tumor-promoting epigenetic landscapes in WPMY-1, DU145, PC-3, PC-3-shCtrl/
ShDNMT1#1, and WPMY-1-Vector/DNMT1/TRAF6/(DNMT1+TRAFS) cells

DNMT! drives EMT, promoting increased invasiveness. It also facilitates the transition
t0 a CSC phenotype, enhancing tumor progression and resistance to therapy in PC3 and
DU145 cells

Downregulated via promoter hypermethylation, emphasizing DNMT1’s role in cancer
progression

DNMT1's role in silencing FAMI07A contribution to tumor progression through the
FAK/PI3K/AKT signaling pathway

DNMT!1 knockdown enhances EMT induction and promotes the CSC phenotype. This
reduction also decreases H3K9me3 and H3K27me3 levels on the Zeb2 and
KLF4 promoters, as revealed in PC3"" and DU145%" cells

miRNA-125b and miRNA-148a, modulate the p53-DNMT1 pathway, influencing genes
like BIRCS5 (survivin) involved in prostate cancer (human and bovine)

Li et al. (2022)

(Lee et al, 2016)

Peng Y et al. (2023)

Ke et al. (2022)

Lee et al. (2016)

Melnik (2017)

Abbreviation: 5-methyleytosine (5 mC): Intertumoral heterogeneity (ITH): DNA, methyltransferase (DNMT); Enhancer of Zeste Homologue (EZH2): TNF, receptor-associated factor 6
(TRAF6): Epithelial-to-mesenchymal transition (EMT): Cancer stem cell (CSC): Calcium/calmodulin-dependentprotein kinase II, inhibitor 1 (CAMK2N1): Focal adhesion kinase (FAK):

Baculoviral IAP, Repeat Cont:

ing 5 (BIRCS): Zinc Finger E-Box Binding Homeobox 2 (ZEB2): Kruppel-like transcription factor 4 (KLF4).
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Key points
Cell Proliferation and Survival
miRNA Processing and Disease
Progression
EMT
Impact on Apoptosis and Tumor
Suppressors
Hypoxia-Induced Dicer Dysfunction

Androgen Receptor Reprogramming

Therapeutic Implications

Mecl

m

Dicer silencing in prostate cancer cell lines (LNCaP, PC-3, DU145) reduces cell proliferation and increases
apoptosis. It also leads to cell cycle arrest G2/M in LNCaP; § phase in PC-3

Dicer facilitates miRNA maturation. MiRNAs like miR-200a, miR-370, and miR-31 are elevated in metastatic
prostate cancer, while miR-200a and miR-31 are downregulated in localized in PC-3, LNCaP

EMT unit comprising nc886, modulated via Dicer, and its neighboring genes, is driven by TGF-f1-mediated
differential transcription of Pol II and Pol III genes

Dicer dysfunction increases apoptosis and senescence in prostate cancer cells, involving upregulation of
tumor suppressors such as P16/INK4a and P27/Kipl

Hypoxic conditions reduce miRNAs like miR-124 and miR-144, leading to autophagy and treatment
resistance. Overexpression of these miRNAs increases radio sensitivity by downregulating PIM1

Dicer regulates miRNA processing related to AR signaling, with overexpression of MIR222HG promoting
androgen-independent tumor growth and altering AR-regulated genes

Targeting Dicer and its associated miRNAs presents new therapeutic avenues for CRPC, especially in
advanced, treatment-resistant cases

References

Liu et al. (2020)

Bian et al. (2015)

Yang et al. (2022)

Zhang et al. (2014)

Gu et al. (2016)

Sun et al. (2018)

Ferreira et al.
(2024)

Abbreviation: Transforming growth factor-1 (TGF-B1): RNA, polymerase III (Pol III): Serine/threonine-protein kinase pim-1(PIM): Androgen receptor (AR): Castration-resistant prostate

cancer (CRPC).
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