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[ Abstract] Agrimoniae herba, derived from the dried aerial parts of Agrimonia pilosa Ledeb.,
Rosaceae, is a traditional Chinese medicinal herb with abundant resources, and has traditional effects such
as convergence, hemostasis, detoxification, and tonifying deficiency. In recent years, research has confirmed
that Agrimoniae herba has shown significant potential in the field of anti-tumor treatment, with its main
active ingredients including flavonoids, triterpenoids, phenols, coumarins, and tannins. Experimental
studies have shown that Agrimoniae herba exerts anti-tumor effects through multi-target synergistic
regulation, including inhibition of tumor cell proliferation and angiogenesis, induction of apoptosis,
modulation of immune function, and attenuation of oxidative damage. At present, Agrimoniae herba has
been widely used in traditional Chinese medicine clinical treatment of various tumors such as colorectal
cancer, lung cancer, and gastric cancer. It can not only inhibit tumor growth, delay disease progression, and

improve immune function, but also reduce adverse reactions caused by chemotherapy. By systematically
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reviewing domestic and international literature, this paper comprehensively analyzes the anti-tumor active components,

mechanisms of action, and clinical applications of Agrimoniae herba, aiming to provide critical references and scientific

foundations for further exploration of its pharmacodynamic material basis and development in anti-tumor therapeutics.
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Table 1. The main flavonoid chemical components in Agrimoniae herba

s AR/ fezs SH ok
1 Wit lz 2% ( quercetin ) Cy5H,,0, [11]
2 BT (quercitrin ) CyHy0,, [11]
3 SEMi T (isoquercitrin ) CyHy015 [11]
4 2T (rutin) CyH300,6 [11]
5 S2ZBEH (hyperoside ) CyHy04, [11]
6 Wit Bz 2 -7-0- 1T ( quercetin-7-O-glucoside ) CyHy04, [12]
7 S ZEZ (isorhamnetin ) CiHp,0; [12]
8 3-H 4N 2 2 (3—methoxy quercetin ) CigHp,0;4 [12]
9 Wit Hz 2 -3-O—a—PT A B S -B-D-NL I FUBEH ( quercetin—3-O-o—arabinofuranosyl-B-D—galactopyranoside ) CogHag01¢ [12]
10 11251 ( kaempferol ) CysH,004 [12]
11 123 -3-O-B-D-MLM B M ( kaempferol-3-O—-B-D-glucopyranoside ) CyHy004, [13]
12 22 W -3-O-a—L-EIE BB ( kaempferol-3—O-a—L—rhamnopyranoside ) CyHy00,0 [13]
13 1125 -3-O—(6-p—Fr ELIEIE) - B—D - MR 4 49 HE [ kaempferol 3—O—(6—p—coumaryl)—B—-D—glucopyranoside] CioHa6015 [13]
14 INZ % (kaempferide ) CisH 1,04 [14]
15 143 -3-0-0~L-MtM 2R T ( kaempferide—3-O—-0~L-rhamnopyranoside ) Cy,H»0, [14]
16 LI ZE B -3-O-Z AT ( kaempferol-3-O-rutinoside ) CyrH300,5 [14]
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s e ez SH ok
17 LA W -2.3-—~O- L4 -0 (I X 7 S -6 O— (52 XXt 7 2 It ) - B— DMk Mg s A 1 1 C3HyO44 [15]

[kaPmphPro] 2,3-di-O-acetyl-4—O-(cis—p—coumaroyl)—6—-O—(irans—p—coumaroyl)-f—D-glucosopyranoside]
18 2518 -3-0—[(S)-3- ¥4 3k -3 F 3 1 k3L (1—6)]-B-D-H Z BT (kaempferol-3-O0-[(S)-3-hydroxy-3- CyyHo0,5 [16]
methylglutaryl (1—6)]-B-D—glucoside}

19 FF2 & (apigenin ) Cy5H 05 [17]
20 FERFE-T-O-B-D-M I 2B (apigenin—-7-O-B-D—-glucopyranoside ) CyH,004 [17]
21 TR R -T-0-B-D-MLI AT HERE R R ( apigenin—7-O-B-D-metylglucuronate ) CppH,0,, [12]
22 T3 -T-0-B-D-IL MG 4 WL T ( apigenin—7-O-B-D-butylglucuronate ) CysHa0yy [12]
23 R E-T-O-HHPEERRTT (apigenin-7-O-glucuronide ) Cy Hig0y, [12]
24 KEREZ (luteolin ) C5H 004 [12]
25 KB E -T-0-( 6-0-ZEHE) —~D-ML I 281 [luteolin—7-O—( 6-O-acetyl) ~D—glucopyranoside] CpHy0,, [12]
26 ARPEEE -T7-O-B-D-MLMG A (luteolin—7-O—-B-D-glucopyranoside ) CyH,004, [12]
27 AR ZE -T-O-#HHHF (luteolin—7-O-sophoroside ) CyyHy046 [12]
28 A (wogonin ) CsH 5054 [12]
29 HIZE (vitexin) Coty0y (12
30 SHIFIZE (isovitexin ) CyyHy040 [12]
31 (+) =JLEE [(+) —catechin] CysH,,0, [12]
32 TEFFEEA  (pilosanol A ) CaoH3,04 [12]
33 T A HEEB (pilosanol B) CaH100,0 [12]
34 JFHEEC (pilosanol C) CogH3y050 [12]
35 (2R 3R) —(+) —AEHEFA K [(2R,3R) —(+) —taxifolin] CysH,0;4 [9]
36 (2R.3R) —(+) —AETHEAN ZE -3-O-B-D-ML I A M (2R.3R)—(+) —taxifolin—3—O—B-D—glucopyranoside] C;H,,0,, [9]
37 (25,38) —(-) —FEEMA Z [(25.3S) —(-) —taxifolin] C,sH,,0, [9]
38 (25,38) —(-) —EHERA F-3-0-B-D-ILIEFHATHETT [(25,35)~(-) —taxifolin-3-O-B-D-glucopyranoside] CoyHy015 [9]
39 (=) =T 18 -3-0-B-D- ML I 2 i1 (—) —aromadendrin-3-O-B-D-glucopyranoside] C,,H,,0,, 9]
40 FEMILZEZEA (dehydrodicatechin A ) C30H2,0), [18]

10 R;=R,=OH
11 R;=CH, R=0-B-D-Gle
2) 19R=0H
12 R;=0OH, Ry=0-¢-L-Rha 20 R=0--D-Gle

13 R,=OH, R;=O- (6 p-coumaroy1)-p-D-Gle

21 R=0-B-D-metylglucuronate
22 R=0-B-D-butylglucuronate
23 R=0-glucuronide

17 Ri=OH. Ry=O-acetyA4-O~(cis-p-coumaroyl)-6-
O-(trans-p-coumaroyl)-B-D-glucosopyranose
18 R,=OH. Ry=0-[(5)-3-hydroxy-3-methylglutaryl (1—~6)]-6-D-Gle

31
25 R=0-(6-0-AC)--D-Gle 29 R;=H, R=C-§-D-Gle, R=OH S ReCH.CoT CH

26 R=0-B-D-Gle 30 R,=C-5-D-Gle. R,=H, R,=OH =CH,CH,CH;
27R=0-p-D-Gle(2—1)-p-D-Gle oH

37R,=R,=OH
35R;=Rs=0H 38 Ry=0-p-D-Glc, R=OH
36 R,=0-p-D-Glc, R,=0H 39R,=0-BD-GlcR,=H

Bl iEfEERMENFEN

Figure 1. The main flavonoid chemical structures in Agrimoniae herba
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Table 2. The main triterpenoids chemical components in Agrimoniae herba

Fris HEY el BH Ik
1 BB & ( corosolic acid ) C30Hyg0y [21]
2 FEHR (euscaphic acid ) CaoHus05 [19]
3 958 (ursolic acid ) CaoHus04 [21]
4 YitER ( pomolic acid ) C3oHys04 [19]
5 3-O-Z TR ( 3-O-acetyl pomolic acid ) Cy,Hs005 [21]
6 o 24l ( ziyu—glucoside ii ) CysHs605 [21]
7 TR (rosamultin ) Ca6Hs5040 [21]
8 T ER (tormentic acid ) CaoHy505 [21]
9 1B.20,3pB, 190~ PUFR 1247 28— AERHR ( 1PB.,20.,3B,190—tetrahydroxyurs—12—en—28—-oic acid ) C3,Hy504 [12]
10 1B.2B.,3B,19a—PUF2 I~ 12475 28— AE SRR ( 1B,2B,3PB.190~tetrahydroxyurs—12—en—28—oic acid ) CaoHy504 [12]
11 272 e —a— W IR EE27-hydroxy—o—amyrin C3H5,0, [12]
12 (1S,3R,17R,18R,19R,20R,22R)-1,3,19,22—tetrahydroxy—28—norurs—12—en-2—one CooHysO5 [22]
1R,=R,=H, R,=Ry=OH 3R=R,=H 7 R=p-D-Glc
2 R,=R,~R =OH, R,=H 4R=OH, R=H 8R-H
5R,=OH, R,=Ac
6 R,=OH, R;=a-L-Ara
10 R HL RoOF 2
E2 (IBEFEE=GERLFEN
Figure 2. The main triterpenoid chemical structures in Agrimoniae herba
R3 (B EREEMEULERS
Table 3. The main phenolics chemical components in Agrimoniae herba
ics &Y sk EE BN
1 IS FEYA (agrimol A ) Cy;Hy04 [24]
2 S EEB (agrimol B) Cy;Hy04 [24]
3 S FEIC (agrimol C ) CyHyuO)s [24]
4 S FED (agrimol D ) CasH,04, [24]
5 S FEE (agrimol E ) Cy3H350,, [24]
6 (IS FEF (agrimol F ) Cy,HyOps [25]
7 S B G ( agrimol G ) CysHyuO)s [25]
8 S E R (agrimophol ) CysH3,04 [21]
9 ha S (pseudoaspidin ) CyyH300g [21]
10 aripinol A CysH3,0, [26]
11 aripinol B Co6H3,0, [26]
12 aripinol C Co6H3,0, [26]
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T E&Y (%N 2% 30k
13 peudo—aspidin CysH3,0, [26]
14 a—kosin CysH3,0, [26]
15 JFAE T % B3 ( proanthocyanidins B3 ) C3oHy010 [12]

O, OHHQ, OH
s
R
o OH OH o

8 R=CH(CH,) CH,CH;
9 R=CH,CH,CH,

1R,=R, = CH(CH,),, R,=CH(CHj) CH,CH,
2 R,=R,=CH,CH,CHj, R, = CH(CH;) CH,CH;
3R,=R, =R;=CH,CH,CH,

4R,=CH,(CH,),, R,=CH(CHj,) CH,CH,, R;= CH,
5R,=R,=CH,, R, = CH(CH,) CH,CH,

6R,= CH,, R,=R;= CH,CH,CH,

7 R=R,=R;=CH(CH.),

10 R,=CH,CH,CH;, R,= CH(CHj),

11 R,;=CH(CH),, R,=CH(CH;)CH,CHj
12 R,=CH,CH,CH;, R,=CH(CH;)CH,CH;
13 R,=R,= CH,CH,CH,

14 R,=R,=CH(CH,), 15

E3 IR EEmMENFEN
Figure 3. The main phenolic chemical structures in
Agrimoniae herba
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1R,=MeO, R, =OH, R, = H
2 R,=MeO, R,=0--D-Glc, R,=H 9 R=R.<R.<H
s 2 3

3R,=R,=OH, R,=H
4R=OH, R,=0-B-D-Glc, R,=H
5R,=0-B-D-Glc, R,~OH, R,=H

6 R,=McO, R,=0-B-D-Glc-0-L-Ara, R,=H
7R=MeO, R,=0--D-Glc, R,=OH

8 R,=Me0O, R,=0--D-Glo-B-D-Gle, R;=H

B4 WBEPIE (R) BEEREUFEN
Figure 4. The main coumarin chemical structures in
Agrimoniae herba

10 R,=H, R,=R;=OH
11 R=C.H,, R-McO, R~=H

R4 IBEREE () BEEREUEAS

Table 4. The main coumarin chemical components in Agrimoniae herba

arabinofuranose—(1—6)—B-D—glucopyranoside]

7 (38 4R) —4—FLFN S 5 P R —6-O-B-D-NIL I F 45 B+ (3S.4R)-4-hydroxyagrimonolide—6-O—-B-D—-glucopyranoside]

8 penylethylisocou—marin glycoside

9 % (coumarin )

10 6,7-"FRIHEFTE ( 6,7-dihydroxycoumarin )
11 W U i (osthole )

FF5 ey X SE0
1 ISP (agrimonolide ) CigH 405 [21]
2 NS P R —6-O-B-D-ME M 4 B ( agrimonolide—6-O—B-D—-glucopyranoside ) CyHy04 [17]
3 LHILAIESE N (demethylagrimonolide ) Cy;H,405 [21]
4 FL AN B P R -6-O-B-D-ML I 2 ( demethylagrimonolide—6—O—-B—D—glucopyranoside ) Cy3Hy04 [21]
5 (38)— 2 FF 11 A5 28 P 1 —4'— O—B— D— ML PR #8122 B £ (3S)—demethylagrimonolide—4'~O—B—D—glucopyranoside]  CoHys0 [28]
6 (3S)~ il s B Y i~ 6~ O~~~ BT AR IR — (1—6)~B—D~ ML A4 17[(3S) ~agrimonolide~6-O-0~L~ CyuHyO1s 28]

CosHyyO1 [28]
CapHagOs [12]
CoH0, [12]
CoH0, [12]
Cy5H 05 [12]

MR 5% 20 AR I S5 A LR A Y. MTT 4
D25 SR R, A1l S B R R X P 291988 HeLa . Jifi iR
St SPC—A—1 e FL MR MCF—7 [ Jeg 20 Jif 5 2 30 i
PTG M, P B e BE 20 6.2, 124,
49.2 pg/mL, HiZ AW HiI 5 H 520 5k 2 A vk B 5 1f
AP B Al e S B R S A HLR Sk
B3 B2 257 73 i L% 5 FEL 5
1.6 TEXRHZE

PR B3 AR A S e v — R EE 2 A B e

TGRS P A BIESER A €  - B H
HR, SERBIEEY . EE RPN M g
gt ATk, TR E NS SR
AR BE, R MR R Hh R
BRI IR IR . S aCAA M R o T JRR TR ,
TEMRHN S50 p 3 R B 2540 ) )T HepG2 40
BB T P L A A, AN R R I
EMaE R 2, o RECRER, FAy
B RNIA Rt — L RABTE o
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Table 5. The main tannins and organic acids chemical components in Agrimoniae herba
Y Ha sl 275 3k
1 agritannin Cy7H5,015 [12]
2 (IS FERZA (alagrimonic A ) CyrH305, [12]
3 (S FEYEZB (alagrimonic B ) C7H305, [12]
4 potentillin CyHy50,5 [21]
5 pedunculagin Cy,H,,0,, [21]
6 casuarinin C4Hayg056 [21]
7 MV 2R (agrimoniin ) Cg,Hs,05, [31]
8 R TR (gallic acid ) C,H,0; [19]
9 SR (isovanillic acid ) CgHgO, [19]
10 LA ( protocatechuic acid ) C;H 0, [19]
11 JELASHEE ( protocatechuic aldehyde ) C;H,0,4 [19]
12 ZRJFFR ( chlorogenic acid ) C6H504 [17]
13 SFEEFEIRA (isochlorogenic acid A ) CasH,,04, [17]
14 FEJFIRB (isochlorogenic acid B ) CasH,,04, [17]
15 SFEEJFIRC (isochlorogenic acid C ) CasH,,04, [17]
16 HrEk)EIR (neochlorogenic acid ) C6H 509 [17]
17 Bt JE R (eryptochlorogenic acid ) C6H 5049 [17]
18 3-O-P-FHEMFZE TR ( 3—-O-P-coumaroylquinic acid ) C¢H 304 [17]
19 P-# 5 R ( P-coumaric acid ) CoHg0;4 [12]
20 O-PuZRIEZs Je R ( 3—O—feruloylquinic acid ) C17H,00q [17]
21 FiIZRAR (ferulic acid ) CoH,004 [17]
22 BTAEMR (ellagic acid ) C,,HO4 [31]
23 ﬁimﬂlﬁ—4—0—B—D—ﬂ&ﬂfﬁ4\‘ﬁﬁ“ ( ellagic acid—-4—O-p-D—xylopyranoside ) CoH 4,0, [31]

4R=3D-
SR-OH

yTbenzeie acid

12 R,=0H, R,=(15,35.4R, 55)-1,3,4-trihydroxy-5-methyleyclohexane 1-carboxylic acid

13R=0H.R,
14R=0H.

(
~(3R.38)-3-[{(E)-3-(3.4-dihydroxyphenyllacryloyl)oxy]-1,4-dihydroxy-5-methyloyclohexane- 1-carboxylic acid
(18,3R 4R 38)-3-[((E)-3-(3 4-dihydroxyphenyl)acryloyljoxy]-1 4-dihydroxy-5-methyleyclohexane- 1-carboxylic acid
(

(

acid

15 R =OH, R,=(15.33.48,58)-3-[{(E)-3-(3.4-dihiydroxyphenvliacryloyoxy]- 1. 4-difrydroxy-3-methyleyelohexane- 1 carboxytic acid
16 R =OH, R.=(15.3R.4R.35)-1,3 4-trihydroxy-3-methylcyclohexane-1-carboxylic acid

17R,=0H, R:=(15,35,48,38)- 1,3, 3-tritiydroxy-4-methylcyclohexane-1-carboxylic acid

18 R,=H, R=(IR 3R 4R 5R)-1 3 4-trihiydroxy-5-methylcyclohexane- 1carboxylic acid

19R=R=H

20R,=MeO, R.<(15,384R,55)-1,3 4 1-carboxylic acid

21R=MeO, R~H

https://yxqy.whuznhmedj.com
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Figure 5. The main tannins and organic acids chemical structures in Agrimoniae herba

. R.~R—OH
11R=H R~=R=0H

Q
o] OH
HO o
o
22R=H

23 R=5-D-xylopyranoside



1768

2 B IERLE

2.1 DI Ay ZE At A

20 Je T PR 184 B 2 b e A A AR AR AL, T
BEL ¥4t 200 JY 3 300 22 R 2 41 ot HC B 1t 3 A Y OC
WG, kAR P R WE oY R WD, Al R K 4R R
(100 pg/mL ) X} B 9 BGC-803 Fl ‘& il ## HeLa
240 M A 410 T 2R 53 3K 61.9% Fl 67.9%, ISR
JEE A 5 F A U4 s 0 L S A S O )
WG TIA, WA B — 2048 7R How]
15 b2 A LA T G1/GO 31, IRl S 15 G/
M a5 Al 22 TUAIE 50 I8 41 18 Al 185 0 i O )
AN TE] i Je 2 ) S A 2 S PR BEL e A . nBEL
N W R HCe-8693 41 T G2/M 197 7 A5
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HEME/p38 Wil LRI, [l B AGS 45
F GO/G1 1Y,
2.2 FHEMEMEEET
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ARG, DR s 40 B 08 T 2 O Bt s 254
() ZEAE AL, Huang 55 ™ 0F 58 & B0, L4
B WA FRAE T B A M A
1fil 3% -2 (B cell lymphoma/leukemia—2, Bel-2) #H
¥ X FE H (Bel-2 associated X protein, Bax ) 3
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Figure 6. The schematic diagram of the anti-tumor mechanism of Agrimoniae herba
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