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Parameter

Category/Category/value

Loss Function

Cross-Entropy Loss Function

Optimizer Stochastic Gradient Descent (SGD)
Activation Function ReLU
Learning Rate 0.0002
Batch Size 16
epoch 160






OPS/images/fphar-15-1347316/inline_1.gif
Oxyz





OPS/images/fphar-15-1347316/inline_6.gif





OPS/images/fphar-15-1347316/inline_7.gif
P(xg, vo)





OPS/images/fphar-15-1347316/inline_8.gif
0 (6 € {90°, 180°, 270°})





OPS/images/fphar-15-1347316/inline_38.gif
"





OPS/images/fphar-15-1347316/inline_39.gif





OPS/images/fphar-15-1347316/inline_4.gif





OPS/images/fphar-15-1347316/inline_5.gif





OPS/images/fphar-15-1347316/inline_35.gif





OPS/images/fphar-15-1347316/inline_36.gif





OPS/images/fphar-15-1347316/inline_37.gif





OPS/images/fphar-14-1324418/fphar-14-1324418-g004.gif
_-I e

rr e

osg I-ja“sé-‘r ﬂ,aw

a7z

Co%sis Ijg,aéé i

rRr rr A T






OPS/images/fphar-14-1324418/fphar-14-1324418-g005.gif
.
A s Linokie acid metabotie
Py i acid biosynibess

o Ethr ipid mtabolisn

. P’y
¢t Linecesid mtsbolism LinoteieBid mattots

o e pid e






OPS/images/fphar-14-1324418/crossmark.jpg
©

|





OPS/images/fphar-14-1324418/fphar-14-1324418-g001.gif





OPS/images/fphar-14-1324418/fphar-14-1324418-g002.gif





OPS/images/fphar-14-1324418/fphar-14-1324418-g003.gif





OPS/images/fphar-14-1230861/fphar-14-1230861-t002.jpg
Scond grade

Thied e

2

»

Ferulic acid

b

2

102

b

1030

£

w

1596

2

o

1

140

2

055

7

250

o

0

sn

w

.

vistolide A
na
e
nes
s
1
97

Bt

Uridine
1900
s
s

o

s

153

an

s

o5

s

o

s

st

560

9

s

s

™

ot

an

a2

nas

s

s

.

nn

n





OPS/images/fphar-14-1230861/fphar-14-1230861-t003.jpg
Compound

Uridine 06439 07121
Adenosine 06588 07037
Guanine 06825 07079
Tryptophan 06715 0.6838
Chlorogenic acid 06452 07104
Ferulic acid 06254 07007
Senkyunolide 1 06127 07194
Ligustilide 06334 06929
Levistolide A 06915 07069
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Observed Molecular Metabolites MS/MS fragment ion (m/z) Trend
formula
m/z (ESH+)
1 1128 | 5603367 M+ FA+ 1066 CosHyuNOP LysoPC(17:0) (Wang et al,, 2022) | 86.0963, 104.1069, 184.0732, 500.2446, 1
L] 5243130, 542.3235
2 1082 8185822 [M + Na* | 633 CisHgN,0P SM(d20:1/20:4 337.2517, 355.2627, 373.2733, 799.5704 1
(52,7E,112,142)-OH(9))
3 2045 7595700 (M + H]* 541 CipHyoNOGP PC(18:1 (92)-0 (12,13)/P-16:0) 184.0732 1
4 1537 5463528 [M + NaJ' | 445 CagHsNO;P LysoPC(0:0/18:0) 86,0946, 910535, 184.0655, 238.0989, 1
261.1334
5 954 3052983 M+ H]' | 44 CaoHi0; Arachidonic acid (Bian et al,, 2023) 449971 1
6 1548 6114128 M + Na* | 418 CisHseO4 Caffeoyleycloartenol 89.0608, 207.0626, 269.2481 i!
7 1531 6134323 [M + 347 CyiHseOy DG (PGE2/0:0/10:0) 46.0655, 287.2359, 3312636 1
CH,OH + HJ*
8 1045 4642823 M+ H] | 329 CaHasOn LysoPA (20:2 (11Z,142)/0:0) 97.9759,105.0332, 207.0816, 311.1207, 1
405.2041
9 1123 3935709 M + Hl+ | 306 CaiHiOy Chenodeoxycholic acid (Zhan et al, 82,0012, 128.1031 1
2012)
10 898 1621985 [M + H]* | 292 C;Hy:NO, L-Camnitine (Wu et al,, 2016) 74,0486, 89.0711 1
1 1478 750.5778 [M+ H|* | 204 CyaHygNOGP PE (15:0/22:22 (132,162)) 86.0964, 184.0730 1
2 7.16 3001412 [M + Na]* | 178 CioH,0; Diisobutyl phthalate 45.0338, 67.0544, 89.0602 1
13 106 900555 [M + HJ* | 173 GHNO, L-Alanine (Huang et al,, 2018) 1160936 T
14 1103 6375191 M+ H] | 173 CyHyNO, Ceramide (Li et al., 2022) 74,0459, 312.2797, 398.3083 1
15 632 1760951 M+ H* | 166 CHiN;Os Citrulline (Zhang, 2020) 1437347, 156.9812 !
16 853 1290658 M+ HI' | 165 CsHaN;0; Dihydrothymine 76.1312 !
17 174 1321735 M+ HI* | 164 CoHy3NO, L-Leucine (Zhu et al,, 2020) 1021044 1
18 361 1470773 M+ HI* | 163 CiH1oN;0s L-Glutamine (Yang etal., 2013; Wang 155.4121 1
etal, 2015)
19 1559 4822997 M+ H] | 152 CagHyN;05 Unknown 325.2018, 461.1941 i






OPS/images/fphar-14-1230861/fphar-14-1230861-t005.jpg
Adduct

m/z (ESI*)

Molecular
formula

Metabolites

MS/MS fragment ion
(m/z)

1 1316 7515080 [M + Na]* | 439 CyyHzcO5P Cardiolipins (CL) 3292477, 603.5331, 738.5012
2 066 3694645 M+ HI' 191 CaoH506 Endoperoxide G2 295.1094
3 734 3152060 [M + H]* | 189 CioHaeN;0; Unknown 286,154
4 671 2892260 [M + Lil* | 179 CisHaeN; Aspidospermidine (Feng, 2019) 41.0386, 255.1809, 267.1809
5 832 3381875 M+ K|* | 178 CaoHxsNO Unknown 83.0851
6 830 1321009 M + H' | 172 CeHisNO, L-lsoleucine 86,0979, 91.0541
7 532 o172 M HF 16| CsHyNO, hippuric acid (Yang, 2019) 911137, 119.0007
8 121 8194525 M+ HI" 161 CuHNO, PS PA (LTEA/i-15:0) 189.0935, 391.2663
9 107 261 MeNa | 159 CH{O; Citric acid (Huang et al, 2020) 133.0137
+H]"
10 493 8636179 M+ H]* | 157 CigHgNO 3 Galabiosylceramide (Ferraris et al., 145.0501,163.0598, 708.5770
2022)
1 7.19 2340516 [M+2Na] © | 154 CHN;Oy Glycylhydroxyproline 44,9965
12 1314 7959741 M+ Lil" | 152 | CaHyOnP PA (-19:0/PGE1) 96.9685
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Stage

Convl

Conv2

Conv3

Convd

Convs

Outp

12 x 112

56 % 56

28 %28

14x 14

K7

1x1

ResNe

7 % 7,64, stride 2

3 x 3 max pool, stride 2

1x1,64
3x3,64 [x3
1x1,256

1x1,128
3%3,128 (x4

1x1,512

1x1,256

[3x3,256 ] x6

11,1024
1x1,512

[3 x3,512 ] x3
11,2048

global average pool 1000-day fc, softmax

ResNext

(32 x 4d)
7 % 7,64, stride 2

3x 3 max pool, stride 2

3%3,128 C=32
1x1,256

1x 1,128
x3

3x3,256, C=32
1x1,512

1x1,256
x4

1x1,512
3x3,512, C=32|x6
1x1,1024

1x1,1024
3x3,104, C=32|x3
1x1,2048

gobal average pool 1000-day fc, softmax
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N 2 ‘ 6 6 6 6 6 32 10
IEAE n (%) 1(50.0) ‘ 2(333) 2(333) 5(83.3) s (50.0) 5(83.3) | 18 (56.3) 5 (50.0)
ADR 1 (%) | 1(50.0) ‘ 2(333) 2(333) 5(833) 3(50.0) 5(833) | 18 (56.3) 5 (50.0)
SAE n (%) [ 0(0) ‘ 0(0) 0(0) 0 (0) 0(0) ‘ 0 (0) ‘ 0(0) 0(0)
SADR n (%) | 00 ‘ 0(0) 0(0) | 0(0) [ 0(0) | 0(0) | 0(0) 0(0)

TEAE, treatment-emergent adverse event; ADR, adverse drug reaction; SAE, serious adverse event; SADR, serious adverse drug reaction; Relationships to FQGBG that refer to confirm,
probability, and suspicion are defined as ADR.
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N 2 6 | 6 6

Age (years, mean + SD) 435212 36.0 + 3.69 ‘ 277175 | 280 +3.74
Male (1, %) 1(50.0) 3 (50.0) ‘ 3 (50.0) 3 (50.0)
Female (n, %) 1(500) 3600 3600 3 (500)
VHengh( (ecm, mean + SD) 159.00 + 1.84 163.73 £ 10.2 ‘ 168.82 + 4.66 163.13 £ 7.15
Weight (kg, mean + SD) 56.750 + 7.92 62.500 + 9.81 ‘ 63.550 £ 9.43 56.450 £ 7.39
BMI (kg/m?, mean + SD) 2245+ 262 23.20 £ 1.61 ‘ 2220 £ 235 2113 £ 123

3 W% oeprendiit: G minbis sd evaiciaim of sibuchi: DML body: i e SD; stsidaid dowsation.

6

308 %313
3 (500)
3 (50.0)
167.25 + 9.08
62,058 = 8.04

2213 £ 181

6
282264
3(50.0)
3(50.0)
163.57 + 892
58925 £ 7.18

2203 +233

10
316 %353
5 (500)
5 (50.0)
16121 + 849
57.705 £ 578

2220 £ 143
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m/z Error Retention Identify Molecular  Sample p-value Trend

(ppm) time (min) formula
2 1 1283698 | 9.6 ESl+ | 1017 Stearoylcarnitine CosHioNO, Plasma 00004 1
2 a3 | 851 ESl+ | 1096 LPC (180) | GHLNOP | Plama 00464 1
3 si83160 | 742 ESle | 886 1PC (183 (6797122) | CuHuNOP Plasma 00328 1
4 563476 | -8.19 ESl+ | 985 LPC (03 (SZ8Z117) | CaHaNOP Plasma 00042 1
5 281.2488  0.10 | ESI- 10.12 Oleic acid CysH3,0, Plasma 0.0212 T
6 283.2647 | 078 ESL | 1096 Stearic acid CiaHi0; Plasma 00221 i
7 2552327 | -198 ESl- | 981 Palmitic acid CieH0; Plasma 00456 1
8 1440658 | 758 Bs | 300 - Acctamidobutancic acid | CyoHyO; Urine 00020 1
9 133.0076 | 585 ESle | 102 Ornithine GHLN,0; Urine 0.0051 1
0 teo0e | s Bste | 101 L-Proline | cHNo, Urine 0.0068 1
0 amos9 | 490 BSL | 4 Tryptophan CHWNO. | Ui 00075 1
12 169.0359 | 3.32 ESI+ | 147 Uric acid CH,N,0;4 Urine 00108 1
13 160728 | 483 ESl+ | 344 1-Methylguanine | cNo Urine 00153 1
14 381156 | 232 ESle | 393 Succinyladenosine | CutoN,0n Urine 00169 1
15 1760713 | 566 ESle | 628 5 CioHaNO; Urine 00229 1
Hydroxyindoleacetaldehyde
16 162.0555 | 475 ESI+ | 479 2-Indolecarboxylic acid [ GoH;NO, Urine 0.0254 T
17 1880344 | 635 ESL | 478 Kynurenic acid CioHoNO; Urine 00305 1
B 13034 | 682 B | 377 Glutaric acid GHO; Urine 00311 1
1 12069 | 53 ESle | L18 4-Hydroxyproline | o, ' Utine 00415 1
50 1 523633 | 851 ESl+ | 1096 LPC (180) CoHsNO,P Plasma 00231 1
3 166.0862  1.44 ESI+ | 251 L-Phenylalanine | GoH;NO, Plasma 0.0441 1
3 1963357 | 759 ESl+ | 978 LPC (160) | CatlaNOP Plasma 00228 1
1 2692492 | 098 ESL | 1038 Heptadecanoic acid | o0, Plasma 00112 1
5 283.2647 | 078 [ Bst | 1096 Stearic acid CigHiO; Plasma 00045 1
6 2272009 | 426 ESl- | 870 Myristic acid | Cuth0s | Plasma 00221 1
7 woams | as ESL o4 Linochidic acid CigH0; Plasma 00074 1
8 2552327 | -198 B | 981 Palmitic acid | 0, | Plasma 00077 1
9 078 | 473 Ests | 318 8-Hydroxy-7- | CHNO, Urine 00334 1
methylguanine
10 3042125 | 292 Bt | 660 3-Hydroxyoctanoyl GO Uine | 00160 1
carnitine
7 1 1320661 | 5.43 ESl+ | 086 4-Hydroxyproline CSHNO; Plasma 0.0068 1
2 5243633 | -851 ESl+ | 1096 LPC (18:0) CoHy,NO,P Plasma 00272 1
¢ 756.5519 | -2.11 ESI+ | 1245 PC (18:3 (62,9Z,122)/16:0) | Cy2HzsNOgP Plasma 0.0218 1
4 166.0862 | 144 Bt | 251 L-Phenylalanine | GHNO, Pama | 00028 1
5 205.0978 | 508 ESl+ | 320 L-Tryptophan CHEN,0; Plasma 0.0063 1
6 1963357 | 759 ESle | 978 LPC (16:0) CoyHyNO,P Plasma 00321 1
7 283.2647 | 078 ESL | 1096 Stearic acid | o, Plasma 00065 1
s 22327 198 ESL | 981 Palmitic acid | Ctt0, | Phsma 00069 i
9 1510256 | -526 ESl- | 204 Xanthine GHN,O, Urine 00033 1
Tl uasosss | 758 ESL | 300 4-Acetamidobutanoic acid | CoH,;NO; Urine 00294 1
100 [1 5203328 | -9.00 ESle | 9.42 LPC (182 (92,122)) | CuHoNOP Plasma 00011 1
2 963357 759 ESle | 978 ) | GHNOP | Plama 00429 1
3 2832647 | 078 ESl- | 1096 Stearic acid CigHig0; Plasma 0,009 1
4 2552327 | -198 ESI- | 981 Palmitic acid Cy6Hy0, Plasma 00212 1
5 2241288 | 470 ESle | 9.02 Cerulenin | CutoNo, Urine 00289 i

6 130.0505 | 6.97 ESH+ | 7.26 Pyroglutamic acid CsHNO; Urine 0.0086 1
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Analyte

Parameter

Group of doses

509

759

BMA

BHA

Conax (pg/mL)

AUCy,, (hxpg/mL)

13857 + 39.25

625.02 + 395.36

216.67 +75.26

4,102.95 & 3,026.13

409.00 £ 268.30

4,283.40 £ 2,200.76

321.33 + 208,62

271099 + 2,723.85

AUCy.qo (hxpg/mL)

1,963.07 + 739.08

7.813.99 + 5017.74

10,119.87 + 4,345.04

6,101.52 + 6,360.16

Tinax (h) 113 £ 070 100 £ 0.52 138+ 068 088 = 0.56
Ti (h) 1424 £ 1026 4485 + 36.03 64.03 £ 28.05 3228 £ 3999
V./F (x10° L) 240 + 093 376 + 115 684 + 181 582374
CL,/F (x107 L/h) 1.35 + 040 104 £ 0.95 0.89 £ 0.51 527 + 474
MRT, (h) 319 £ 140 1933 £ 13.15 1742 £ 1058 1209 £ 1323
| MR, () 2019 + 1426 1 63.93 + 49.32 87.39 + 4224 4733 £ 56.07
Conax (pg/mL) 8437 £ 2569 149.33 + 49.52 24567 + 167.69 14803 = 9116

AUCy., (hxpg/mL)

AUC.o (hxpg/mL)

347115 + 467.60

5,150.81 + 1,682.08

7,634.24 + 3,263.18

9,744.52 + 476455

7,627.07 + 2,604.34

9,151.92 + 3,109.76

4,831.67 + 2,780.52

6,136.92 + 3,431.34

Tnax () 076 + 0.62 638 +9.77 496 £ 935 446 +9.57
Tyjz. (h) 8627 +79.27 49.67 + 10.28 4359 £ 475 4772 +1218
V,/F (x10° L) 527 £250 404+ 124 559 + 203 1336 £ 4.55
CLJ/F (x107 L/h) 051 £0.12 0.60 + 027 0.88 + 028 204 +0.89
MRTq., (h) 4310 £ 4.89 4345 £ 632 4281 £ 453 4174 £ 1029
114,50 + 89.49 7301 + 1645 6629 % 534 7101 + 20,86

MRTo.q (h)
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Adrenals (mg/g) Thymus (mg/g) Spleen (mg/g)

CON 0132 £ 0.014 160 + 0.32 182 £ 0.14
MOD 0.088 £ 0.01477 078 + 01477 ‘ 132+ 015"
GF 0.098 £ 0.013 090 + 028 | 127 £0.18
Y6 0.094 £ 0.010 083 +020 | 143 £ 0.43
FQGB-H 0.100 £ 0.010% 080 + 024 137 £ 0.19
FQGB-L 0.103 £ 0.018 069 + 018 148 £ 0.18

Values were presented as mean + SD (1 = 12).
¥ As compared with the control group (CON); ¥ p < 0.05; 77 p < 0.01.
* As compared with KYDS, group (MOD); *p < 0.05; **p < 0.01.
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Urine volume in 8 h (mL)

week3 week6 week8 week

10
MOD 60+21 | 3936 6421 | 60%21  36%17
GF 70+32 | 23217 | 4926 | 33:20% | 21%14%
YG 73+38 | 3120 [ 5934 [ 37£20% | 20%16°

FQGB-H | 43£19* | 26%22 | 23+17% | 2913 | 21%13"

FQGB-L 84+39 | 3840 6337 | 46170  22%20 ‘

Values were presented as mean * SD (1 = 15).
*As compared with KYDS, group (MOD); *p < 0.

*p < 0.01.
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Urine volume in 8 h (mL)

Week 1 Week 2 Week 3

CON 5219 44+14 23422 78+48
MOD 84427 78 +417 89 £377 102+34 ‘
GF 65+43 35426 22124 74+28% ‘
Y6 77 £30 | 36+ 23 |z £23% 66 31" ‘
FQGB-H ssra1r | 4932 46+ 41" 66 3.0
FQGB-L 49 £3.1% 45 25" 42+32% 7.0 +26%

Values were presented as mean + SD (1 = 12).
¥ As compared with the control group (CON); p < 0.05; Y7p < 0.01.
* As compared with KYDS, group (MOD); *p < 0.05; ** p < 0.01.
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Name P r sequence
CRH-F1 ACCTTCTGCGGGAAGTCTTG
crim | TTTTGGCCAAGCGCAACATT
ACTH-R1 CGTACTTCCGGGGGTTTTCA
ACTH-F1 GGCTTGCAAACTCGACCTCT
eNOS-F GCACATTTGGCAATGGGGAT
NOSR CGGGCCTGACATTTCCATGA
PDESAI-F CAACTCCGTGCGGTCG
PDESAI-R TCTCTGAAAACCATGCGTTGA
GAPDH-FI GAGTCAACGGATTTGGTCGT

GAPDH-RI TTGATTTTGGAGGGATCTCG
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Parameters Group CN Group ANP3

Hematological test

Hemoglobin (Hb) (gm/dL) 14.03 £ 0.15 13.67 + 0.25 14 +0.26
TLC (/cumm) 11,400 + 818.5 13,066 + 4,821.13 1693333 = 5,839.8
Neutrophil (%) 417 £ 097 9.16 + 231 768 £ 472
Lymphocyte (%) 9323+ 12 8816 + 3.17 8847 £ 6.17
Eosinophil (%) 0.79 £ 0.02 1.08 + 0.15 123 £0.55
Monocyte (%) 156 021 186+ 034 224213
Basophil (%) 037 +0.05 032+0.19 039 0.18
RBC (red blood cell count) (millions/cmm) 67 % 040 655 £ 062 7.18 £ 0.70
PCV/HCT (hematocrit) (%) 4703 £ 0.35 4587 12 463245
MCV (mean corpuscular volume) (fL) 682 % 0.62 6827 = 6.67 68.57 £524
MCH (mean corpuscular Hb) (pg) | 2072075 2067 + 161 207 %079
MCHC (mean corpuscular Hb concentration) (gm/dL) 3093 £ 0.50 3027 = 102 303321
Platelet count (lacs/cmm) 604 + 034 819 + 157 889+ 1.29

Liver function test

Total bilirubin (mg/dL) 038 £ 0.06 045 + 020 045 £0.19
Direct bilirubin (mg/dL) 0.123 £ 0.03 0.18 + 0.09 018 £ 0.1
Indirect bilirubin (mg/dL) 025 £ 0.04 0.26 + 0.10 026 +0.09
SGOT (U/L) 13937 + 46 140.6 + 35.69 148 + 86.33
SGPT (U/L) 4627 £9.7 455 £ 673 4057 £ 7.81
Alkaline phosphatase (U/L) 272.17 £ 60.7 3126 + 125.38 1944 + 4578
Total protein (gm/dL) 675 + 0.10 7.09 £ 029 722£074
Albumin (gm/dL) 313 £ 027 375 £ 029 403 £0.76
Globulin (gm/dL) 351 +018 335 £ 030 319 £ 051

Kidney function test

Urea (mg/dL) 363 + 645 3363+ 25 42.03 £ 3.02
Serum creatinine (mg/dL) 061 +0.06 072 £ 0.3 063 +0.07
Uric acid (mg/dL) 159 £ 0.31 1.98 £ 0.88 231£122
Serum calcium (mg/dL) 8.64 + 334 10.04 + 2,15 999 £ 219
Sodium (mmol/L) 14867 + 230 13933 + 058 14633 £ 929
Potassium (mmol/L) 498 £ 023 635 £ 0.30 647 £ 053
Chloride (mmol/L) 104 + 058 103.67 + 058 10733 £ 230

Body weight (gm)

Oth day 10433 £3.78 11033 + 152 126 £ 36
7th day 12017 £ 3.81%% 135 + 4.58%0% 12883 £ 325
14th day 136.17 £ 825 14833 £ 7.23* 164 £ 132

Values are expressed as the mean & SD. *p < 0.05, **p < 0,01, and ***p < 0.001 compared to the normal control group. TLC, total leucocyte count; RBC, red blood cell count; PCV/HCT,
hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular hb; MCHC, mean corpuscular hb concentration; SGOT, serum glutamic-oxaloacetic transaminase; SGPT, serum
glutamic pyruvic transaminase.
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Compound Activity

nature

1. | Mome inositol Polysaccharide Anticirthotic, antineuropathic, antioxidant, cholesterolytic, and
lipotropic; Das et al. (2014)

2. | Neophytadiene Diterpene Anti-inflammatory and antimicrobial; Bhardwaj et al. (2020)
3. | 6,10,14-Trimethyl-2-pentadecanone Sesquiterpene Anti-inflammatory and antibacterial; Chen et al. (2022)
4. | Hexadecanoic acid, ethyl ester Palmitic acid Antioxidant and anti-inflammatory; Krishnamoorthy and

Subramaniam, (2014)

5. | alpha-Curcumene Sesquiterpene Antioxidant, anti-inflammatory, antimicrobial, cytotoxic, and
antiviral; Obrenovich et al. (2010)

6. | Reynosin Sesquiterpene Hepatoprotective, anti-inflammatory, and antimicrobial; Lim et al.
(2013)

7. | Phytol Diterpene Antimicrobial, anti-inflammatory anticancer, diuretic, antitumor,
chemopreventive, and antimicrobial; Krishnamoorthy and
Subramaniam, (2014)

8. | 9,12-Octadecadienoic acid (Z, Z)-, methyl ester Linoleic acid ester  Anti-inflammatory, hypocholesterolemic, cancer preventive,
insectifuge, antiarthritic, hepatoprotective, antiandrogenic,
nematicide, and antihistaminic; Krishnamoorthy and Subramaniam,

(2014)
9. | Isogeraniol Terpene Flavoring agent and antifungal; Lei et al. (2019)
10. | 1-Docosanol Polycosanols Antiproliferative and antiviral; Vergara et al. (2015)
11. | 2-Methyloctacosane Hydrocarbon [ Antimicrobial; Barretto and Vootla, (2018)
12. | Squalene Triterpene Antibacterial, antioxidant, antitumor, cancer preventive,

immunostimulant, chemopreventive, lipoxygenase-inhibitor, and
pesticide; Wu et al. (2022)

13. | Tetracontane Polycosanols Anti-inflammatory and analgesic; Vergara et al. (2015)

14. | Ergost-5-en-3-ol, (3Beta,24R)-; campesterol Phytosterol Protection against liver diseases (e.g, jaundice), atherosclerosis, and
anticancer; Shahzad et al. (2017); Vezza et al. (2020)

15. | Stigmasta-5,22-dien-3-ol Phytosterol Anti-inflammatory, antihypercholestrolemic, antitumor antioxidant,
antiarthritic antiasthma, diuretic, antibacterial, and antiviral; Shahzad
etal. (2017); Vezza et al. (2020)

16. | gamma-Sitosterol Phytosterols Antimicrobial, antidiabetic, and anticancer; Sundarraj et al. (2012)
17. | 4H-1-benzopyran-4-one, 2-(3,4-dimethoxyphenyl)-5-hydroxy- | Flavonoids Antioxidant, hepatoprotective, and antiedematogenic; Bayeux et al.
3,6,7-trimethoxy; artemetin (2002)

18. | 9,19-Cyclolanost-24-en-3-ol, (3.beta.)-; cycloartenol Triterpenoid Antioxidant and antimicrobial; Wu et al. (2022)

19. | Yangambin Lignan Analgesic, antianaphylactic, antiallergic, antileishmanial, anti-PAF,
and anticancer; Monte et al. (2007); Bala et al. (2015)

20. | 24-Methylenecycloartenol Triterpenoid Antiproliferative, arousal-effect, and anti-inflammatory; Wu et al.
(2022)

21. | Sesartemin Lignin Inhibitor of cytochrome P450-linked oxygenase and cytotoxic; Dixit

and Reddy, (2017); Ickovski et al. (2020)
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1 13230 8993640 Mome inositol CH,,05 1183

2 14603 | 190918 Neophytadiene CaoHig 025
3 14694 119615 | 6,10,14-Trimethyl-2-pentadecanone o 016
4 16101 | 205452  4-tert-Butyl-26-diisopropylphenol | Cutas0 027
5617 1783 | Hesadecanoie acid, ethyl ester | CisHie0, s
6 16351 179208 | alpha-Curcumene CysHi 024
7| 16525 488,604 Cyclohexanemethanol, 4-ethenyl-alpha.,Alpha.,d-Trimethyl-3-(1-methyletheny)-, [IR | Cuth0 o6t

(1.Alpha.,3.Alpha.4.Beta.)]

8 16706 408,294 | Reynosin CisHz00s 054

9 1733 363358  Phytol | CaoHiO 048
| sy mgm 3,5-Dimethylcyclohex-1-ene-4-carboxaldehyde | CoHy0 016
11 17777 189,641 | 9,12-Octadecadienoic acid (Z,2)-, methyl ester 1 CisH3402 025
2 a0 368,050 | 11-Heneicosanone CiH,0 o
13 18668 359300  Isogeraniol CioHys0 047
w| s 362,183 | 1-Docosanol CoaHy0 048
15 19258 | 718469 | 1321-Cyclo-18-norpregnan-20-ol, 20-methyl-, (5.alpha.20S CaiHs0 095
16 19653 294295  p-Undecyloxybenzoic acid CysH1403 039
17 20346 | 934,622 | Silane, dimethyl(3-ethylphenoxy)heptyloxy- Cy7Hy0,8 123
18 20619 116889 | 1-Hencicosanol 1 CyHy 0 154
19 20861 129421 Palmitic acid, TMS derivative CisHi0aSi 017
20| 21387 174184 2-Methyloctacosane CasHeo o
21 21685 168,280  (E)-37-dimethylocta-2,6-dien-1-yl stearate ‘ Ca4Hs:0, 022
2| 21997 202569 | IHindole-3-acetic cid | CyoHsNO, 027
23| 22215 982203 Hexanoic acid, heptadecyl ester 1 CasHic0n 129
u s 172,657  Pentacontanoic acid, ethyl ester Cs2Hi0i0: o
x| ns 507,808 | Squalene | CaoHso 067
26| 23549 1766666 Pentacosane CasHs L
27 23779 445163 | 22-Dimethyl-3-(3,7,16,20-tetramethyl-heneicosa-3,7,11,15, 19-pentaenyl)-oxirane CasHisO 059
28| 24964 1715947  Tetracontane CaoHia 226
29 26270 177,153 24-Diamino-5-(3,4,5-trimethoxybenzoxy]pyrimidine C1HiN,O5 023
0 s 664,124 | Ergost-5-en-3-ol, (3Beta,24R)- CagHys0 o
31 26651 | 2,537,184 | Stigmasta-5,22-dien-3-ol CasHisO 334
32 27049 643954  Ergosta-8,24(28)-dien-3-Ol, 4,14-dimethyl-, (3.Beta.4.Alpha.,5.Alpha.) | CioHs0 085
33 27313 7256424  gamma-Sitosterol CasHseO 9.55
34 27.504 459,989 = 4H-1-benzopyran-4-one, 2-(3,4-dimethoxyphenyl)-5-hydroxy-3,6,7-trimethoxy; artemetin CaoHz005 0.61
35 27761 2265533  3-Debenzoyl-tetrahydrocarpesterol CioHs,05 298
36 28105 2,0222437 5-Chloro-3-(4-methoxyphenyl)- 1-methylpyrazole-4-carboxaldehyde Ci2Hy,CIN;0, | 268
37 | 28291 812278  9,19-Cyclolanost-24-en-3-ol, (3.beta) cycloartenol CaoHseO 107
s sl 26,175,102 Yangambin | CayHygOy s
39 28763 1641286  Cholesterol epoxide [ WeN 216
40 | 29048 822,805 24-Methylenecycloartenol CiHs20 108
41 30233 1870633 1-Meyhyl-2,4,6-triphenyl-1-[2-phenyl-(E)-ethenyl]-.Lambda(5).-Phosphinine CaaHorP 246

42| 30647 | 4011010 | Sesartemin Ca3Hzg0y 528

43 30919 349,032 | 3-(1,5-Dimethyl-hexyl)-3a,10,10,12b-tetramethyl-1,2,3,32,4,6,8,9,10,10a,11,12,12a,12b-tetradecah ydro- CsoHso 046

benzo[4,5]cyclohepta[1,2-Elinde ne

44| 31154 551,541  Dimethyl 2-((1'4'-dimethoxy-9',10'-dioxo-9',10'dihydroanthracen-2'-Y)Methylene]Butanedioate CaiHiOg 073

45 31667 | 1,831,203  dalpha,14-dimethyl-5.alpha.-ergosta-8,24(28)-dien-3.beta-ol CioHsoO 241
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Number Compounds

1 Quercetin 3-O-beta-D-glucosyl-(1->2)-beta-D-glucoside
2 Phloretin
3 Kaempferol
Flavonoids and Flavonols

4 Tsoquercitrin
5 Astragalin
6 Afzelin

Scopoletin Coumarins

Progesterone Sterols
9  polhovolide 1 Sesquiterpenes
10 Hypoxanthine
1 (E)-3-(4-Hydroxyphenyl)-2-propenal | Others

2 Androsterone glucuronide
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Advanced
extractions
techniques

Ultrasound-
assisted
extraction (UAE)

Microwave-
assisted
extraction (MAE)

Pressurized

liquid extraction

Supercritical
fluid extraction

References

characteristic

Sample N v v - Wolle and Conklin (2018); Pradhan
et al. (2019); Woolman and Liu
(2022)
Extraction solvent N v N - Rodsamran and Sothornvit (2019);
Gil-Diaz et al. (2021)
Pressure - - N v Chan and Choo (2013); Ma et al.
(2017); Silva et al. (2022)
Extraction temperature v v v - Brennan et al. (2009); Elfgen et al.
(2020); Gil-Diaz et al. (2021)
Size - - v - Fl Maangar et al. (2020); da Cunha
et al. (2021); Ma et al. (2021)
PH - - v - Feldmann and Bondemark (2006);
Gupta and Sinha (2007); Spineli
(2017); Tasfiyati et al. (2022)
Flow rate - - v - Duet al. (2009); Backes et al. (2018);
da Cunha et al. (2021)
Extraction time N v v v Xie and Dreisinger (2009); Gonzlez
et al. (2021); Tsiaka et al. (2023)
Ultrasound power v - - - Mulinacei et al. (2011); Boyd et al.
(2012); Speltini et al. (2021)
Frequency v - - - Hawthorne et al. (2000); Zhu et al.
(2006); Silva et al. (2022)
Intensity v - - - Backes et al. (2018); Speltini et al.
(2021); Yin et al. (2022)
Microwave power - v - - Byrd etal. (1991); Gollahon and Holt
(2000); Ege and Demirkol (2021)
Plant matrix - N - - Pihlstrom et al. (2002); EI Maangar

et al. (2020); Gonzilez et al. (2021)
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Quality

assessment

Parameters

References

Raw Material Evaluation

Good Manufacturing
Practices (GMP)

Botanical Identity
Purity and Authenticity
Plant Part
Geographic Origin
Moisture Content
Foreign Matter
Chemical Composition
Microbial Contamination
Heavy Metal Content
Residual Solvents
Proper documentation Personnel training

Hygiene practices Quality control
procedures

Visual inspections Macroscopic examinations
Microscopic examinations Chemical analyses

Facility Design and Maintenance

Personnel Training and Qualification

Standard Operating Procedures

Raw Material Control
Equipment Calibration and Maintenance
Batch Records and Documentation
In-process Quality Control
Product Testing and Release

Stability Testing

Recall Procedures

Validation and Qualification

Stringham et al. (2009); Sridharan et al.
(2016); Benedetti et al. (2019); Liang et al.
(2023)

Velagaleti et al. (2002); Burcham et al.
(2018); Crimi et al. (2021); Lai et al. (2022)

Process Control

In-process Testing

Contamination Control

Temperature
Time pH
Pressure

Solvent-to-Solid Ratio

Mixing Intensity

Drying Conditions
Particle Size
Moisture Content
Solvent Concentration pH Level
Mixing Time
Particle Size
Homogeneity
Pressure
Temperature
Weight Variation
Disintegration Time
Uniformity of Dosage Units
Residual Solvents

Microbial Contamination

Cleaning and Sanitization Environmental Conditions
Quality Control Testing Macroscopic examinations
Microscopic examinations

Chemical analysis Microbial testing Dissolution testing
Physical measurements

Aseptic techniques

Heavy Metals Environmental Monitoring
Pesticide Residues Equipment Cleaning and Sanitization
Mycotosins Packaging Material Evaluation

Solvent Residues

Foreign Matter

Good Manufacturing Practices

Quality Control Testing

Cross-Contamination

Davids and Bagley (2014); Cox et al. (2019);
Huaulmé et al. (2020); Kjelkenes et al. (2022)

Sridharan et al. (2016); Benedetti et al.
(2019); Kjelkenes et al. (2022); Liang et al.
(2023)

Dworkinet al. (2018); Noh etal. (2018); Ling

etal. (2021); Prata et al. (2021); Jenner et al.
(2022)
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Quality

control aspect

Current
practices

Biomedical drug products

Herbal medicines

Enhanced approach for herbal
medicines

Analytical Testing
Methods

Regulatory
Framework

Collaboration &
Knowledge

Visual inspection,
basic impurity tests

Varied regional
regulations

Limited collaboration
between stakeholders

High-precision tests, such as HPLC and
GC-MS, to identify and quantify active
compounds

Stringent global regulations and
guidelines (e.g., FDA, EMA) for drug
approval and manufacturing

Collaboration between scientists,
researchers, and pharmaceutical
companies

Traditional visual inspection and
basic tests for impurities and
contaminants

Varied regulations across
regions, with potential gaps in
standardization

Limited integration of traditional
knowledge and modern research

Adoption of advanced technologies like mass
spectrometry and DNA barcoding to
authenticate herbal components

Establishment of a unified global framework
based on international guidelines and good
‘manufacturing practices

Encouragement of multidisciplinary
partnerships between traditional practitioners,
scientists, and regulators, harnessing both
traditional knowledge and modem expertise
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Species

Plant part
used

References

D.
wissmannian

D. nervosa

D. cappa

D. pterocaula

D.
eupatorioides

Root

Root or whole

Leaf, root, or
whole plant

Root

Root

Infantile malnutritional stagnation

Treatment of rheumatic diseases such as rheumatic ostealgia,
beriberi edema, and rheumatic arthritis

Treatment of digestive system diseases such as dyspepsodynia,
cacochylia, dyspepsia abdominal distension, chronic gasritis, and
esophagus cancer

Treating fractures and bone wounds

‘Treatment of other diseases such as cold, sputum cough, ardent
fever, pain in waist and lower extremities, neuralgia, and mammitis

‘Treatment of a variety of painful diseases such as rheumatic pain in
waist and lower extremities, theumatic ostealgia, toothache,
dyspepsodynia, rheumatic arthralgia, and nervous headache
Treatment of multiple inflammatory conditions such as kidney
inflammation edema, infantile pneumonia, gastritis, vesical catarrh,
amygdalitis, bronchitis, gingivitis, mammitis, and hepatitis
Treatment of parasitic infectious diseases such as bilharziasis,
‘malaria, and acariasis

‘Treatment of other diseases injuries from falls, fractures, contusions
and strains, hemorrhage, cold cough, ardent fever, itchy skin,
infantile fever, neuroticism, sore and furuncle, puerperal cold,
irregular menses, tuberculosis, snakebite, diarrhea, postpartum
cold, and hemorrhoids

Treatment of ulcerative carbuncle pyogenic infections, tracheitis,
injuries from falls, fractures, contusions and strains, deficiency of
vital energy, dizziness, cough due to lung deficiency, dysentery,
tinnitus, insomnia, luster, splenic organ swelling, anemofrigid cold,
dizziness, cold, and tuberculosis of bones and joints

Treatment of malnutritional stagnation

Synopsis of Chinese Ethnic Medicine (in Chinese)

Long (2004), Dian Nan Ben Cao (in Chinese), Yunnan Selected
Chinese Materia Medica (in Chinese), Yunnan Simao Selected
Chinese Materia Medica (in Chinese), Synopsis of Chinese Ethnic
Medicine (in Chinese), and Compendium of Chinese Traditional
Medicine Resources (in Chinese)

Yunnan Selected Chinese Materia Medica (in Chinese), Yunnan
Simao Selected Chinese Materia Medica (in Chinese), Chinese
Ethnic Materia Medica Monographs (in Chinese), Synopsis of
Chinese Ethnic Medicine (in Chinese), and Compendium of Chinese
Traditional Medicine Resources

Chunli et al. (2021), Compendium of Chinese Traditional Medicine
Resources (in Chinese), and Synopsis of Chinese Ethnic Medicine (in
Chinese)

Synopsis of Chinese Ethnic Medicine (in Chinese)





OPS/images/fphar-15-1479963/fphar-15-1479963-g012.gif





OPS/images/back-cover.jpg
Frontiers in
Pharmacology

Explores the interactions between chemicals and
living beings

The most cited journal inits field, which advances
access to pharmacological discoveries to prevent.
and treat human disease.

Discover the latest
Research Topics

Frontiers in

Frontiers

Avenue du Trbunal-Fédéral 34
1005 Lausane, Switzerland.
fontersinorg

Contactus

+41(01215101700
frontersin ro/about/contact

& frontiers | Researcn Topcs






OPS/images/fphar-14-1230861/fphar-14-1230861-g011.gif
N e : SO
i TS .
) i onirane
- B el
SEET s st
S oo






OPS/images/fphar-14-1230861/fphar-14-1230861-g012.gif





OPS/images/fphar-14-1230861/fphar-14-1230861-t001.jpg
Sample Similarity Sample
1 0979 16 0997
2 0.988 17 0871
3 0985 18 0991
4 0993 19 0954
5 0983 2 0983
6 0994 21 0.986
7 0982 2 0981
8 0973 2 0996
9 0990 u 0994
10 0.969 2 0979
1 0.969 0981
12 0994 0991
13 0933 0992
14 0978 2 0982
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Indicators

Placebo group (n

G group (n = 14)

Sex (male) 7/58.3% 5/35.7% 1.330 0249
Agely) 6l4+81 569+ 7.3 ~1.501 0.146
Total flow time (d) 1(0.5-1.5) 1(1-2) 0930 0352
Fasting time (h) 12 (12-12) " (12-24) 1.280 0201
Anesthesia time (h) 4(35-4) 1(3-4) -0.728 0467
Operation time (h) 3.00 £ 074 279 £ 0.80 -0.704 0488
Intraoperative flushing volume (mL) 1650 (1000-2100) 2000 (1600-2000) 1.196 0232
Indwelling drainage tube time (d) 6(55-7) 5.5(4-7) -1.370 0171
Indwelling catheter time (d) 317 £ 170 271+138 ~0.749 0461
Number of MMC (per 2h) 133 £ 0.65 1.07 £ 062 -1.053 0303
‘Time of phase I (min) 36.00 + 46,01 2371 + 40.67 -0.723 0477
Time of phase II (min) 46.83 £ 9.90 5186 + 1151 1182 0249
Amplitude of phase Il (mmHg)

Antrum gastricum 45.98 + 12.86 5105 £ 1187 1.044 0307

Duodenum 25.58 + 5.44 2690 £ 5.76 059 0557

Jejunum 2431£59 2462 £ 439 0155 0878
Motility index of phase Il (mnmHg/min)

Antrum gastricum 4828.92 + 1286.39 396021 £ 1173.82 1.800 0.084

Duodenum 7204.67 + 272135 711640 + 2052.87 0.094 0926

Jejunum 7411(6165.5-8902) 6177.5 (5644-7693) ~0.874 0382

Note: Continuous variable data with normal distribution was presented as the mean + standard deviation and was analyzed by Student’s t-tests, Continuous variable data with non-normal
distribution was presented as M/Pys-P5s and was analyzed by Mann-Whitney U tests. Categorical variable was presented as frequency/percentage (n/%) and was analyzed by Chi-squared test or

Solior occact vt A wals o # = 08 was conideind atatistically siontlcant,






OPS/images/fphar-16-1508015/fphar-16-1508015-t001.jpg


OPS/images/fphar-16-1508015/fphar-16-1508015-g016.gif
Moy e s e 0 ammonp e —;ﬂ,—!—\m—





OPS/images/fphar-16-1508015/fphar-16-1508015-g015.gif
oeam aumim @ e nwerm
R e i

B Ao SRR
ety O+ A 1<

—
ey o om s o e amas
i IR R o]
Diis ww i ®weaw 3 im amimam
e i R e

i

o - s oo darpass a3
e £ [T ERCESE )





OPS/images/fphar-14-1237686/fphar-14-1237686-g004.gif
Tt Fote Fa e
FELIIEL 'le 'illm l:lﬂ Hlan






OPS/images/fphar-14-1237686/fphar-14-1237686-g005.gif
L
TR

BB b
ATy By RS





OPS/images/fphar-14-1237686/fphar-14-1237686-g006.gif





OPS/images/fphar-14-1237686/fphar-14-1237686-g007.gif





OPS/images/fphar-14-1237686/crossmark.jpg
©

|





OPS/images/fphar-14-1237686/fphar-14-1237686-g001.gif





OPS/images/fphar-14-1237686/fphar-14-1237686-g002.gif





OPS/images/fphar-14-1237686/fphar-14-1237686-g003.gif





OPS/images/fphar-16-1508015/fphar-16-1508015-g013.gif
. 20 Tad B B Pyt e R s
S b _ton S0 o Mo 0 lod Wbt WmABNG  MEmsnsho

Swdenc oL AR e s

ey e e o s
Barios R I R
Slina H G W

ErEmgakireh

ey s sen s
oo 123539 00 I UG N 25






OPS/images/fphar-16-1508015/fphar-16-1508015-g012.gif
HE R BEE 38 R

nse " 1 s
Ve Tt oo st <0 .
prr it e





OPS/images/fphar-16-1508015/fphar-16-1508015-g011.gif
ey M TR R PR vt Tt —

o pmw num g 3 |
o E wams 3 |
SRR e s |

ERo wmopmen pamogmmm Lo |
B gV AN o |
Sttt

o e smiann |

To ot e 23RO

Touwcows el ze P00 Faveurs ferpormactal. Faours femrol





OPS/images/fphar-16-1508015/fphar-16-1508015-g010.gif
wosa u " e

frS o it ety

oS e
i
]

smtson o






OPS/images/fphar-16-1508015/fphar-16-1508015-g009.gif
. 28 B
i dadm BunE 8 AR
G aw founan o
SwEw o HNN RNDN X

) - o

ey st o 520 st
ot st

EoneET
i
RS

s

R





OPS/images/fphar-16-1508015/fphar-16-1508015-g008.gif
B e T =
s ErR R i
BiRe WU OEESTE 8 AR RERENR
o - [ e—

oo P LA

0
.

S





OPS/images/fphar-14-1265178/fphar-14-1265178-g002.gif





OPS/images/fphar-16-1508015/fphar-16-1508015-g007.gif
ey B g
i “in e o
b un W e
B Bk b gttt
Rem ORI R B SR
T S B e
T £ 6o

ey amen om0 s
sa. ONRIE SR 5 uRimEmRn
St k3 &

i 108,00 05 0 <O

e a1 o 0 076 o
Testhromrt slacr 2 AN PotOOOY






OPS/images/fphar-16-1508015/fphar-16-1508015-g006.gif
uman @ s onm  aweman -
PR B e .
ann ReniE 8N NI
Shiw mUniR n on dama

e
B RRE DR G oRImEEE
S s - e wis) .
k-

et i1 o






OPS/images/fphar-16-1508015/fphar-16-1508015-g005.gif
G ann @
Badis i in o
e anon ERt
i e Bt
ot a1 o8 1 oo
e G o i vamenes

SR
Sitne ns
atesion
e
)
it
Ralhe

p—

e e





OPS/images/fphar-16-1508015/fphar-16-1508015-g004.gif





OPS/images/fphar-14-1237686/inline_5.gif
X+





OPS/images/fphar-16-1508015/fphar-16-1508015-g014.gif
e S
s R e
Busam  Mman howkan 2 v amimon
et 2 5247 oo . ,,

A e et e e





OPS/images/fphar-14-1237686/inline_9.gif





OPS/images/fphar-14-1265178/crossmark.jpg
©

|





OPS/images/fphar-14-1265178/fphar-14-1265178-g001.gif
Classfication





OPS/images/fphar-14-1237686/inline_10.gif





OPS/images/fphar-14-1237686/inline_2.gif





OPS/images/fphar-14-1237686/inline_3.gif





OPS/images/fphar-14-1237686/inline_4.gif





OPS/images/fphar-14-1237686/inline_1.gif





