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No. of code Compounds na ormula PubChem ID
a1 Apocynin CH0; 214
@ Curcumin CuHL0, 969516
c3 Maltol CHO, 8369
c Albiflorin CaH0, 24868421
cs Berberine C.HNO, 253
c6 Sachaliside 2 CuHO, 44257071
<7 Nobiletin [SRINCN 72344
cs Volkenin CHNO; 181811
< Cannabidivarin CioHO; 11601669
cio Catechol CHO, 289
ci Daedaleanic acid A CyHO; 1179164
cn 4-Aminophenol CHNO 403
ci Farinomalein CHNO, 44254797
cu CuHuN 10664275
cis Formononetin CuHL0, 5280378
ci6 Juanleoxy Fahrulanoside CLHuNO, 172407454
a7 4-Prenylresveratrol CuH,0, 5281725
cis Apigenin CH,0; 5280443

clo Quercetin CsH,,0; 5280343
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AUC (0-1) (h*ng/mL) 341.958 + 22,570
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Atweeks 0, 12, 14 and 26, participants underwent blood collection, clinical and body composition assessments and dietary.
intake assessments. Throughout the study, adherence to continuous Citrus Flavonoids supplementation add-on metformin
and placebo add-on metformin intake was monitored along with any treatment-related adverse effects.
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Gene  Forward primer Reverse primer

IL-1p CTATGGCAACTGTCC GCTTGGAAGCAATCCTTA
CTGAAC ATCT

IL-6 CACTTCACAAGTCGG TCTGACAGTGCATCATCGCT
AGGCT

TNF-a ‘GCCACCACGCTCTTCTGTC GCTACGGGCTTGTCACTCG
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Molecular Formula  lonization Identify
weight (Da) mode
1 0.87 175.1189 CHIN,©O, | [M+H] Arginine
2 0.92 333.0668 CagHiOrs [M+H]" Hesperidin
3 0.96 179.0555 CoHix06 [M+CH;C00] Sorbose
4 101 116.0698 CH,NO, [M+H]* L-proline acid
5 105 144.1020 GHENO, | [M+H] (2R)-6-methylpiperidine-2-carboxylic acid
6 105 130.0858 CHUNO, | [M+H] Pipecolic acid
¥ 115 365.1056 CioHy505 [M+Na]" Methylophiopogonanone A
8 145 103.0033 CH,0, [M-H]- Malonic acid
9 151 244.0909 CHN;Os | [M+H] Cytidine
10 197 245.0773 GHiN:Og | [M+H]" Uridine
11 199 113.0342 CHN,0, | [M+H]* Uracil
2 220 266.0881 CyoH N0, enr Adenosine
13 220 346.0544 CioHiONsP | [M+H]" Guanosine cyclic monophosphate
14 227 2820837 CiHisNsOs | [M-H]" Guanosine
15 268 166.0857 GH,NO, | [M+H]® Phenylalanine
16 314 389.1758 CHpN,O; | [M+K] Hirsuteine
17 338 203.0832 CuHpN:O; | [M-H]” Tryptophan
18 339 146.0593 CH,NO (M+H]" [ Indole-3-carboxaldehyde
19 357 7572163 CyHyOp | [M+H] Cyanidin 3-glucosylrutinoside
20 3.64 | 471.1259 CHy010 [M+K]* Isosakuranin
21 3.70 4902654 CsHuNO; | [M#Na]* | Delsoline
2 373 2041228 CHNO, | [M+H]® Acetyl-L-Carnitine
23 4.00 465.0999 CoHyOp2 (M+H]* Isoquercitrin
2 408 355.1040 CieHis0y [M+H]* Cryptochlorogenic acid
25 419 609.1454 CyHyOi | [M-HI [ Kaempferol 3-O-sophoroside buten-1-ylidene)cyclohexyl B-Dglucopyranoside |
26 458 809.2098 CyHiz05 [M+Na]* | Lcorhamnetin 3-sophoroside-7-thamnoside |
27 480 623.1631 CyH,z0, (M-H] Isorhamnetin-3-O-galactoside-6" -rhamnoside
7 28 4.83 765.2229 CyH3O16 (M+Na]" Troxerutin
29 483 273.0733 CrHyOn [M+H]" Naringenin
30 5.50 685.2664 CyHyOs | [M-HJ® Secoisolariciresinol diglucoside
31 5.65 587.1414 CarHyOs | [M+Na]* Isoshaftoside
32 5.67 433.1130 CuHxOp | [M+H]" Sophoricoside
3,4,5-trihydroxy-6-(hydroxymethyDoxan-2-ylJoxybutanoic acid
33 572 163.0390 CH,0, (M-H]" p-coumaric acid
eicosatetraenoic acid
34 5.80 303.0513 CisHy0; (M+H]* Quercetin
35 5.80 6111626 CyHyOr | [M+H] Rutine
36 5.89 573.1578 CagHyyOy [M+Na]* Isoliquiritin apioside
37 5.90 4310955 CuHyOy | [M-HJ 3-genistein-8-O-glucoside
38 594 739.2057 CyuHO | [M-HJ Kaempferol-3-O-galactoside-6"-rhamnoside-3""-rha
39 597 7632023 CxHiOro | [M+Na]® Apigenin-7-0-(2G-O-thamnosyl)gentiobioside
40 607 463.0857 CHy0,, (M-H]- Isoquercetin
41 6.08 487.0853 CaiHy0, [M+Na}+ Myricitrin
2 6.09 755.1807 [M-H]" Quercetin 3-O-[2"-O-(6""-O-p-coumaroyl)-B-D-glucopyranosyl]-a-L-
thamnopyranoside
43 6.09 303.0467 CisHy 07 [M+Na* Delphinidin
44 618 193.0512 CioHo0; [M-H]- Ferulic acid
45 629 461.1075 MOy [M-HJ" Scoparin
46 635 807.2001 CagHiOp5 | [M#Na]® Spinosin B
47 6.40 287.0582 CisHy0y [M+H]" Luteolin
48 6.40 449.1133 CaiHy0, (M+H]* Kaempferol-4'-glucoside
48 641 579.1725 CuHuO | [M-HJ Naringenin-7-O-rutinoside
49 641 615.1470 CarHiOu M+Cl” Naringin
50 644 295.1274 CuHyNO | [M+H]® N, N-dimethyldodecylamine N-oxide
51 652 577.1564 CarHyO4 (M-H]- Rhoifolin
52 672 607.1665 CuHnOis | [M-HJ Diosmin
5 690 479.1197 CaHn01 [M+H]* Isorhamnetin-3-O-p-D-glucoside
s e 3010703 CigH, 05 [M-H]" Hesperetin
55 7.00 511.3435 CaoH,s05 [M+Na]* Asiatic acid
1,2 4a-trimethyl-1,2,3,4,4a,7.8,8a0ctahydro-1-naphthalenyl}-3-
methylpentanoic acid
56 7.41 | ise22n2 [N [M+H]" N, N-dimethyldecylamine bis[3,4,5-trihydroxy-6-(hydroxymethyDtetrahydro- |
2H-pyran-2-yl]-4H-chromen-4-one
5 8.45 257.0819 CgH 0, (M+H]* Pinocembrin
58 8.56 639.1912 CagHy,Or4 [M+HCOO]" Isosakuranetin-7-O-rutinoside
B 8.56 285.0771 CieHiy05 (M-H] Isosakuranetin
60 8.56 593.1866 CasHiOn [M-H]" Poncirin
61 8.59 287.0918 CyoHy,05 [M+H]* Sakuranetin
62 9.77 747.2095 CyHigOs | [M+Na]® 3-feruloyl-1-sinapoyl sucrose
63 1105 3951107 CaoH07 [M+Na* ‘Tangeritin
64 1131 2742741 CigHysNO; | [M+H] Lauryldiethanolamine
E 1136 2302478 CyoHg0y [M+H]* Chlorogenic acid
66 1149 425.1224 CaHx 0y [M+Na]* Nobiletin
67 1152 2002381 CisHaoN [M+H]* N-methyldodecylamine
68 1159 214.2535 CuHyN [M+H]* N, N-dimethyldodecylamine
69 1164 365.0998 CioHis05 [M+Na]* 6-demethoxytangeretin
70 1168 2582791 CiHysNO | [M+H] N, N-dimethyltetradecylamine-N-oxide
71 12.00 455.1309 CooHy 00 | [M+Na]" 3,3/, 4/, 5,6, 7, 8-heptamethoxyflavone
72 12.06 395.1080 CaHx0;7 [M+Na]* Isosinensetin
73 1210 429.132 CaoHy,05 [M+Na* Oxyresveratrol 3'-O-p-D-glucopyranoside
74 1224 4111028 CaoHx 05 [M+Na* 3'-demethylnobiletin
75 1225 | 337.0080 CigHisO5 [M+Na]* Flavokawain A
76 1234 4173496 [ eN [M+H]* Tigogenin
77 1243 2952256 CisH,0, | [M-H]- | 9-HODE
78 1247 599.1137 CaoHaiO012 [M+Na* Procyanidin A2
79 12,64 383.2015 CuHyN;0, | [M#Na]* Corynoxeine I
80 1267 2051599 CH,0 [M-H]* 4-octylphenol
81 1279 299.2550 CigHie0s [M-H] 12-hydroxyoctadecanoic acid
82 13.02 2191731 CisHnO (M+H]" a-cyperone
83 13.18 2772169 CisHy0; (M-H]" y-linolenic acid
84 13.67 279.2319 CigHy0; (M-H]* Linoleate
85 1422 255.2343 Cigh20; [M-H]" Hexadecanoic acid
86 1435 281.2498 CigHy,0, (M-H]" Oleic acid
87 15.05 2842944 CiHyNO | [M+H] Stearamide
88 15.46 283.2627 CygHie0, [M-H]- Stearic acid
89 1574 265.1505 CiHxO$ | [M-H]" Lauryl sulfate
90 2634 104.1067 CHyNO, (M+H]" 2-aminobutyric acid
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Characteristics Subgroups n (%.
Types of journals Chinese-language journal 45 (68.2%)
English-language journal 21 (31.8%)
Publication year 2020 13 (19.7%)
2021 21 (31.8%)
2022 | 10 (15.2%)
2023 T (28.8)
| 2024 3 (4.5%)
Participants Adults 64 (97.0%)
Children | 2(3.0%)
Type of Disease Mild and/or moderate type 42 (63.6%)
Severe and/or critical type 10 (15.1%)
Convalescence | 13 (19.7%)
No report 6 (9.1%)
‘The country of recruitment China 64(97.0%)
Pakistani 1(1.5%)
China and other countries 1(1.5%)
The place of recruitment Single center 51 (77.3%)
Multicenter 15 (22.7%)
Baseline data A table showing baseline demographic and clinical characteristics for each group 39 (59.1%)
Sample size <50 5 (7.6%)
>50 and <100 ' (50%)
>100 28 (42.4%)
Follow-up period <7 days 20 (30.3%)
>7 and <14 days 35 (53.0%)
>14 days 5 (7.6%)
No report 6 (9.1%)
Controls Traditional Chinese medicines 5 (7.6%)
White placebo 9 (13.6%)
Western medicines combined with basic treatment | 51 (77.3%)
No intervention 1(15%)
Outcomes Disappearance rate of clinical symptoms 29 (35)
Chinese medicine syndrome scores 28 (42.4%)
Etiological outcomes 25 (37.8%)
Imaging manifestations on the chest computed 18 (27.3%)
Others 14 (21.2%)
Adverse events. Reported 33 (50%)
Ethics approved [ Reported | 44 (66.7%)
Informed consent Reported 57 (86.4%)
Trial register Reported 22(33.3%)
| Funding Reported 35 (53%)
Report based on consort statement [ Reported | 5 (7.6%)
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Gene Sequences NCBI gene ID

188 Forward AGGTCTGTGATGCCCTTAGA 19791
Reverse GAATGGGGTTCAACGGGTTA

Bel2 Forward GCGGAGTTCACAGCTCTATAC 12043 136
Reverse AAAAGGCCCCTACAGTTACCA

Bax Forward TGAAGACAGGGGCCTTTTTG 12028 140
Reverse AATTCGCCGGAGACACTCG

Grp78 Forward GCATCACGCCGTCGTATGT 14828 134
Reverse ATTCCAAGTGCGTCCGATGAG

Atfd Forward AACCTCATGGGTTCTCCAGCGA 11911 125
Reverse CTCCAACATCCAATCTGTCCCG

Chop Forward CCCTCGCTCTCCAGATTCC 13198 131
Reverse TCTCCTTCATGCGTTGCTT

Gpxt Forward GCCTGGATAAGTACAGGGGTT 625249 99
Reverse CATGCAGATCGACTAGCTGAG
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Natural
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Structural
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Related mechanisms

References

Myo-inositol

Lupeol

Astragaloside IV

Astaxanthin

-Sitosterol

Cryptotanshinone

Tanshinone 1A

Thymoquinone

Paconiflorin

Crocetin

Ginsenoside

compound K

Nerolidol

Artemisinins

Mogroside V

Lutein

Jujuboside A
Coenzyme Q10
Dendrobium nobile
polysaccharide
Irpex lacteus
polysaccharide

Trehalose

Nicotinamide

Resveratrol

Quercetin

Trans-Anethole

Curcumin

Rhamnocitrin

Eugenol

Swertiamarin

Total flavonoids

Genistein

Luteolin

Fisetin

Naringenin

Silibinin

Baicalin

Myricetin

Apigenin

Puerarin

Rutin

Gallic acid

Chlorogenic acid

Omega-3 fatty acids

Caffeic acid

Pachymic acid

Sinapic acid

Rosmarinic acid

y-Linolenic acid

Melatonin

Acetyl-L-carnitine

Vitamin D

Vitamin E

Polyols

Polyols

Terpenoids

Terpenoids

Terpenoids

Terpenoids

Terpenoids

Terpenoids

Terpenoids

Terpenoids

Terpenoids

Terpenoids

Terpenoids

Terpenoids

Terpenoids

Terpenoids

Terpenoids

Terpenoids

Polysaccharides

Polysaccharides

Polysaccharides

Alkaloids

Alkaloids

Phenolics

Phenolics

Phenolics

Phenolics

Phenolics

Phenolics

Phenolics

Flavonoids

Flavonoids

Flavonoids

Flavonoids

Flavonoids

Flavonoids

Flavonoids

Flavonoids

Flavonoids

Flavonoids

Flavonoids

Organic acids

Organic acids

Organic acids

Organic acids

Organic acids

Organic acids

Organic acids

Organicacids

Endogenous

metabolites

Endogenous

metabolites

Vitamins.

Vitamins

PCOS patients

Red blood cells in PCOS patients

PCOS patients

Mouse: DHEA-induced
PCOS model

Rat: DHEA-induced
PCOS model

Infertile PCOS patients

Mouse: DHEA-induced
PCOS model

Rat: PCOS model induced by HCG and
INS

Mouse: E2-induced
PCOS model

Rat: letrozole-induced PCOS model

Rat: DHEA-induced PCOS model

Mouse: DHT-induced
PCOS model

Rat: DHEA-induced PCOS model

Rat: DHEA-induced
PCOS model

Rat: DHEA-induced PCOS model

Rat: letrozole- and High-fat diet-induced
PCOS model

Mouse: DHEA-induced PCOS model

Mouse: DHEA-induced PCOS model
PCOS patients

Rat: letrozole- and high-fat diet-induced
PCOS model

Rat: letrozole-induced PCOS model

Mouse: DHEA- and High-fat diet-induced
PCOS model

Rat: DHEA-induced
PCOS model

Rat: letrozole-induced PCOS model

Rat: letrozole-induced PCOS model

Rat:letrozole- and High-fat die

PCOS model

Rat: PCOS model based On TBT exposure

Rat: letrozole-induced PCOS model

PCOS patients

Mouse: letrozole-induced PCOS model

PCOS patients

Rat: testosterone-induced PCOS model

duced PCOS model

Rat: DHEA-induced PCOS model

Mouse: letrozole-induced PCOS model

Rat: letrozole-induced PCOS model

PCOS patients

Rat: letrozole-induced PCOS model

Rat: EV-induced PCOS model

Granulocytes in PCOS p:

Rat: DHEA-induced
PCOS model

Rat: EV-induced PCOS model

Rat: letrozole- and high-fat diet-induced
PCOS model

Rat: letrozole-induced PCOS model

Rat: letrozole-induced PCOS model

Rat: letrozole-induced PCOS model

Rat: DHEA-induced
PCOS model

Mouse: DHEA-induced
PCOS model

Rat: DHEA-induced PCOS model

PCOS patients

Rat: letrozole-induced PCOS model

Mouse: letrozole-induced PCOS model

Mouse: letrozole-induced PCOS model

PCOS patients
Mouse: DHEA-induced
PCOS model

Rat: DHEA-induced
PCOS model

Mouse: DHEA-induced PCOS model

Rat: letrozole-induced
PCOS model

Rat: letrozole-induced
PCOS model

Rat: DHEA-induced
PCOS model

PCOS patients

Rat: letrozole-induced
PCOS model

PCOS patients

Rat: EV-induced
PCOS model

PCOS patients

None

‘Through phosphoinositide-related signal
transduction and insulin-related metabolic
response pathways

None

Regulating TLR-4 and TLR-2 gene
expression, along with serum TNF-alevels;
‘Through its antioxidant and anti-

inflammatory effects

By activating the PPARy pathway and

increasing autophagy levels

None

By modulating gut microbiota homeostasis

Regulating the HMGBI/TLR4/NF-xB
signaling pathway

Regulating FSHR and aromatase expression

Increasing GPxI gene transcription and
reducing the expression of the Bax gene and
the Bax/Bl2 ratio

Modulating the TGF-B1/Smads
pathway

aling

Regulating kisspeptin neurons

Regulating CXCL14 expression in brown
adipose tissue

‘Through its antioxidant effects

Directly targeting LONPI inhibits CYPIIAL

levels

Increasing the expression of LDHA, HK2,
and PKM2

‘Through its antioxidant activity

Activation of AhR regulates CYP1A2

expression

None

Activating SIRT2
Enhancing antioxidant enzyme expression
and inhibiting the TGE-B1/Smad pathway

Improving oxidative stress and apoptosis in
ovarian granulosa cells by downregulating
ACE/Angll/ATIR

Inhibiting apoptosis and regulating key
signaling molecules (TLR4, LYN, PI3K,
AKT, NE-kB, TNF-a, IL-1, IL-6, caspase-3)
Mediating via PISK/AKT pathway
Downregulating CYP17A1 gene expression

and activating AMPK expression

Regulating SIRT2

Facilitating calcium ion transport and
activating CaMKII  to repair projections
Regulating nesfatin-1 protein levels and
aromatase expression in ovarian tissue
Influencing gene expression of VEGE and
HIFL in particle cells

Reducing plasma vascular endothelial
growth factor levels and increasing the
expression of CYP19A1 and CYP11A1L
Increasing adiponectin levels

Inhibiting PI3K to suppress CYP17A1 gene
expression

Related to its antioxidant capacity and
protective effect on liver and kidney tissues
Inhibiting the IRE1 a-XBP1 pathway and
activating the PI3K/AKT signaling pathway
Regulating the balance of circulating
Testosterone and adiponectin

Regulating the PTEN and IRS1/PI3K/
GLUT4 pathways

None

‘Through its antioxidant activity; increasing
PPAR - y activity in the ovaries and
inhibited the TGE-f 1/Smad pathway

Regulating the expression of Cox-2 and
PPAR-a genes

None
Regulating the IL-6 mediated JAK2/STAT3
signaling pathway

None

Regulating the PI3K/AKT/Nrf2 signaling
pathway

Increase expression of SIRTI and AMPK in
ovaries; Reducing CYP17A1 expression;

through its antioxidant activity

Modulating gut microbiota and the SIRTI/
PGC-1a signaling pathway

‘Through its antioxidant and anti-
inflammatory properties

Regulating the expression of miR-874-3p/
FOXO3 and miR-144/FOXOI genes

Activating brown adipose tissue

Exerting antioxidant activity and
suppressing the expression of inflammatory
cytokines (TNE-ocand IL-6)

Increasing levels of SHBG and SOD in the
blood

‘Through its antioxidant activity

Regulating Adipo Rl and adiponectin
expression; Enhancing CYP11al and
CYP19al mRNA levels; Boosting ovarian

antioxidant capacity

Regulating adiponectin receptors and their

antioxidant capacity

Increasing adiponectin levels suppressing

ovarian inflammation

Alleviating endoplasmic reticulum stress
Osidative stress, and inhibiting the

expression of 3p-HSD protein

Regulating CYP-17, IRS-1, and GLUT4
expression and their anti-inflammatory

effects
Through its antioxidant activity

‘Through its anti-inflammatory and anti-
angiogenic effects

‘Through its anti-inflammatory effects
‘Through the ERK pathway

‘Through the modulation of steroidogenic
enzyme activity

None

None

None

LH, luteinizing hormone; FSH, follcl-stimulating hormone; B, progesterone; FSHR, folicle-stimulating hormone receptor.
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Hormones are involved in the pathogenesis of PCOS

aromatase

=
3
3
s
g
a
°
2
£
2
g
S

estrogen

progestation






OPS/images/fnut-12-1520695/fnut-12-1520695-g002.jpg





OPS/images/fnut-12-1520695/fnut-12-1520695-g003.jpg
Related pathways

PISIAKT S
HMGB1/TLR4/NF-KBI———————

TGF-B1/Smads —————— (__Paeoniflorin_)(__Irpex lacteus polysaccharide )
JAK2/STAT3 F——————— (__Total flavonoids extracted from Nervila Fordi. )

Regulating gene expression

cypizar ——
 Gnsenoside compoundK ) oxcL14
CYP19A1 and CYP11A1 +—— (_Quercetin )
—> CYPIR2

Regulation of intestinal microbiota

{






OPS/images/fphar-15-1474989/fphar-15-1474989-g004.gif
TLRApactin
(Folato oo

E PR

kst conto)

PikBa

e o o Dro oL





OPS/images/fphar-15-1474989/fphar-15-1474989-g005.gif





OPS/images/fphar-15-1474989/fphar-15-1474989-g006.gif





OPS/images/fphar-15-1474989/fphar-15-1474989-t001.jpg
Compound Retention Observed Theoretical Predicted Error  Observed MS/MS  Method of Chemical compound

No. time (min) mass, m/z mass, m/z chemical (ppm)  fragment ions identification name/CAS No.
formula

f 50 280819 280817 CHNO, 09 2180821, 1620558, o et . (2014) Oleracein E (+-)-Trollne
135046, 1880756, 1021950-79.7

2 624 664.1887 664.1878 CagHsNOye. 14 518.1516, 340.0840, Oleracein C
6641797, 1940501, 2960955

3 o 11979 o198 CuHsNO, 06 S181489, 6941915, Oleracein D
3700941, 3351257, 1940501

B 89 s021576 s021349 CotzNO, sa 1150292, 3421350, Oleracin A
1940468, 981075, 2521080

s 698 5141039 a0 €t NOs 35 135019, 1520715, N-cafioyldopanine
1610244, 1780503, 1220364 103.188-19-4

5 7 ssue7 sass otz NOL; 2 1750446, 3700944, Oleracein B
1940502, 261043

7 0 si2na 2126 CulNO, 16 1480526, 1780504, PubChem daabase Nevansfeulogtyramine
1900505, 1350443 66618439

s 898 sz 32126 HNO, 19 1480528, 1780505, Only exact mass Neisfeuloylyramine

1900508, 3000277, 1350448 80510-09-4





OPS/images/fphar-16-1495799/fphar-16-1495799-t002.jpg
Parameter: Positive mode egative mode

ISVF 5500 V 4500 V
TEM 550'C 550°C
pP | 100V 80V
CE 306V “10ev
Gas 1 50 psi 50 psi
Gas2 50 psi 50 psi
Curtain gas | 30 psi 30 psi

lon spray voltage floating (ISVF), turbo spray temperature (TEM), declustering potential (DP), collision gas (CE), nebulizer gas (Gas 1), heater gas (Gas 2), and curtain gas for positive and
negative ionization mode.
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Time (min) % formic acid watei 1% formic acid acetonitrile)

I 20 95 5
30 87 13
80 78 2
9.0 65 35
130 65 | 35
210 55 45
220 5 95
300 5 95
30.1 98 2
380 98 2
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