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Study on the Protein and Pathway Mechanisms of Tengligen
in Intervening Specific Tumor Metastasis Pathways

SONG Jian', SHEN Shuwen', WEI Hao', WANG Bin', MENG Kaigiang', BAI Yuxue', HUI Jianping®, WANG Jiechong’,
ZHAO Weihan®, LIANG Haiyun™®
1 Shaanxi University of Chinese Medicine, Xianyang 712046, China;
2 Affiliated Hospital of Shaanxt University of Chinese Medicine, Xianyang 712000, China;
3 Baoji City People's Hospital, Baoji 721000, China

Abstraot Objective: To screen and identify the key proteins and molecular pathways through which
Tengligen (Radix Actinidiae) exerts its effects on major tumor metastasis pathways by integrating database
information, furthermore, to conduct a comparative analysis of its differential effects across various metastatic
pathways so as to determine the core metastatic pathways primarily targeted by Tengligen, this provides a
theoretical basis and identifies specific directions for subsequent in-depth research on the anti-tumor metastatic
effects of Tengligen. Methods: The active components of Tengligen and their corresponding targets were screened
using TCMSP database. Subsequently, targets related to lymphatic metastasis and bone metastasis were integrated
from the GeneCards, OMIM, and UniProt databases. These targets were imported into jvenn to generate a Venn
diagram. Based on the analysis of the Venn diagram, the two types of tumor metastasis pathways were evaluated,
and the preferred pathways were imported into the STRING platform to obtain the protein-protein interaction
(PPI) network, further analysis was performed using Metascape for GO functional enrichment analysis and KEGG
pathway enrichment analysis. Finally, relevant bubble charts were generated based on the pathways obtained from
KEGG enrichment. Experimental findings on Tengligen and its active components and proteins involved in cancer
progression, both domestically and internationally, were reviewed. These findings were then integrated and
analyzed in conjunction with database resources. Compiling and summarizing clinical data on Tengligen and its
compound formulas used in domestic practice, combined with research on related proteins and molecular
pathways provide foundational evidence for clinical application of the drug and its formulas. Results: Tengligen
demonstrates differential efficacy in intervening in tumor metastasis across various metastatic pathways.
Specifically, its inhibitory effect on bone metastasis is significantly superior to that on lymphatic metastasis. For
the lymphatic metastatic pathway, Tengligen is not the preferred therapeutic agent; conversely, it exhibits prominent
intervention potential in bone metastasis. Mechanistic exploration suggests that this effect is primarily associated
with its regulation of relevant transcriptional processes. Conclusion: Tengligen is effective against bone metastasis
in various types of cancer, not limited to breast cancer bone metastasis.

Keywords Tengligen; metastasis; lymphatic metastasis; osseous metastasis; AR; transcription

Western Journal of Traditional Chinese Medicine,2026 Vol.39 No.3

AL AR 2 BR O Bk B o S bR B Bk
(Actinidia chinensis Planch. )[R EE, X
ZBRERRAR CBHBR AR & . AR BRI A AE o [ A
THEY, mF T CFE) T, R AECRENH )
WG BRI AT T AR . T R BLARAE A
HEBRAENR AR N2, 76 DART I id gk p b 2 b
IR, B A 1% 2450 R 0 9 O 2 R AN T
W, HZ T 1B 82 B 0. 2R RM, &
AN AE 2L e O B9 I L B s AT S 2 Fh
M bR (YR T R R B — e AR AR R

Jerh B 4 s S e R 1) B AR ) 2R REAE 2
FEUG IR RIS B TG A B 3 2R
H AT, Je i 1) R IT T B R B AMRFEAR
SHAEIT IR IT VR R T VBCRIR T M IR
ST, SR LR R AE AR A B S S R R
AEAE IR T E YR AR S TS , S EULE R
JT T RIS T, AIREBEE N EA/ W
PR SR AF AT N SRR A AR L B A ) R

Fe e e RAR R PRIE PRI R YT TR 4T T R4
FEL . S5 R, RIRZG W) T 3005 AR A 1
BERIE B W U 0, B o — B B T
SRRIT T ™ RIR G A FL AR () BT R
AL 78 8 VbR 9 By i sk H 25 52 2 F AL
FEHRIE gt BalE g MR E S
MATHH2 -

MG BRI A S o B R AE YR
e b 45 2, R Bh vk 1 & AT B R AT
AT S B A 24535 1 i 7 5 S B ik TR ) S5, AR
TEAE IR T #E 1 5 ki 254 , 32 i P00 AR < 1
K, 5 SR 7 T AL T TS S 56 56 57 it B
WAKRIE" . AW T AR5 B T, R R AR
SRAHE R TC I BARAE HO IR e 7 3 2 v mT RE Y
TEIBE S 5 B, B 129 H AR B A2 10T T B
PR BEHI0 B8 SCHF
| BRSHA
11 BRERBEASREANEE @b E



‘EP%F‘*(%@ 2026 FE 395 H 31

= 2 4 % -105-

SR S SCHRER 2 e 25 R G 25 R 2 B i S Oy
Hr P & (TCMSP) (http://tcmspw. com/tcmsp.
php) . Batman—-TCM Chttp://bionet. Ncpsb. org/
batman—tem/)  H 245 £ A F4E 7 (TCMID) Chttp://
www. megabionet. org/temid/) , Xt B AL AR 11K 45 2%
B K A AT ISR B 4 O IR AR W R
(oral bioavailability,0B)=>30%. 5% (drug—
likeness,DL)>0. 18 Jy sk A ide HoAT R sl » F
Uniprot #u#4 &£ (http://www. Unitprot. org/) X
genecards U ¥ ) (https://www. genecards.
org/ ) A4t N B 3 BT 0T B FR 2
1.2 BHEBEOWERER
bone” fll“metastasis of carcinoma” A J<gEiH,
T Uniprot Hil b 7 milte R 585w Lok
FHICI R 5T, 8 BT A3 45 R 00 00l 5 8 ot B3 7 2%
RIS E A

1.3 BEARMNEEREAR-ERRMEEER
(protein—protein interaction, PP1) ¥ 4& R4
BS50MH KERRA SO EH S E R
AR 55 b A B B i A A R g — e A R
PET e = RN Gvenn ARt Venn ], 44 Venn
BIREHE 5, e R BUAR — 1 B 8 7« IR B AR bk
B AL 7 A1 IR s, X 7 271 B0 Ol 34 s 23 5 9
FEE R S X BBEAT LU FPAR, X R 7%
(22 AT 34T, VEAR FLadEAT B I AH LA F I 45 0
A R B B AR AT I R e BB TG U
EEB . A = X )& E B3 NS STRING
B PR AL R AU - AL B 7 (1 PPT I 45

1.4 XFRFIREBEBHBEIGIHTSH A
F Metascape 48 B &1 5% 2454 5 95 73 28 B2 B 5 )
2% AT A RE A % 1 S G A AR E AR A
T 7 ZLAR VA TT PLGC 1) 470 ot 5 il A1 43 - AL 1) 3
AT 5 M wti

c B

2.1 PPl MEMERMBERIBLR £ PPI
W 28 ) SR T, 6 %) Tk A AR AE T e A% I P P A% 00 i
17 CH R R E R ) M S 5 34T 1 i S 2
500, Heb, BAURAE AR 3L 6 fp, S 2
KRER (D I)LHF R ent-RILE X ME R BB
S A S EE 6 M A . 3K 6 B A X B R
236 M, IR ARAFEMEAAELTEAR,
AT T 175 R H . BRI L 1210
A WK R A O ST 3R 18 AN IR BUAR - H B B
R L 20, R AUAR IR R A R T AT SR A
LA ARG IR, R BUAR -k L 427 FH 5%
B AN R H 1S, B V-AKT BRI I8 995 753 9 22 [A]

Pl “cancer to

[F]JE¥) 1 (V-AKT murine thymoma viral onco -
gene homolog 1,AKT1). T iZBAFIHAIFEIEE
HIRAH BAE L B oR 23R4T 22 B 5 A ELAE T (PP
W 2 K 3 S S B D RE | SR BT o BRI R RS 04
17, Ja5 S 50K B p [ 5% AKT 1 75 AL A A2 3 A g 38
WA Thae SREILEEIT . WE 1.

2.2 MEPPIREENINER “HER-EH
¥ B\F & 15\ STRING 34/ [ 3545 PPT, 0L 2,
A R R 1] 45 08 TE H O KR BRI 2 (potassium
voltage—gated channel subfamily H member 2,
KCNH2) 1 g e —— AN 55 HoAth 28 il ;AR EL A
(R RS , A S 58T ORI E 84T

HEHH '

1176

145

PR ALAR
E1 ¥4 VeenH

B2 ZAMEERXZRWE&HE

ik Metascape M0 1645 2 L K A4 18 (gene
ontology,G0) %% H 632 4 (P<<0.05), Hrb w5t
£ (biological processes,BP)% H 5624, 4> T
I g (molecular function,MF) %k H 54, 4 i
2H i (cell composition,CC)2kH 164, 255
89%. 9%~ 2%, Wit #E & FE I S RNA 5 & i 1T X
pri-miRNA #% 5% ) 1E 8 4% RNA 5B & 1 11 % pri-
mi RNA %% 3% (19 425 . mi RNA o 52 R 1T R (0 i 25 A |



106 =z 2 % %

Western Journal of Traditional Chinese Medicine,2026 Vol.39 No.3

S 240 6 38 PR S s o DR R VD R e Rt
PR L5 A JRNA A 1155 571 DNA 25 & B 3 R 7
456 FDNA &5 & s [ 1 25 6 55 J7 1 s 40 i 2H %
FFW LS R AR JRNA SR A 1T 5L T
HEYFIREIEE 7T . 52 H7 10 1946 H LK 3.
KEGG 38 % & 5= 97 14645 1) 97 2445 5@ 1 (P<<0. 05) ,
oA 42 1 20 (1 2% B AR 48 KEGG 22 il (1 =i &
LK 4.

0o

K
Eararare |

Bl 4 KEGG i ¥4 74 I
3 X FTERARERESEER
3.1 XTHEMSTIEME RS @
JiO S 56 E S, R AR £ W R B AT 8 0t miR-
148b-3p/HSPAAL Hl 1 1l I /) 40 i fii Ji& A549 241 Jg
W 51R%E. REBCEEVTF AR, AR S 4
I35 BEH I N ilieE A549 4N i 3G 5 % S L T,
F LK AT B85 I EGFR & Bel-2 2 (AR IE « L i
Bax & RGN . WATH "W BN, AR
RS R R R AL G ) 2 568 [T M 43 AR
2 H (tea lignin glycosidase group 2,
TLG-2) , £ MTT 52 56 5 2 fifd 5 i 2 KAl (real -
time cell analysis,RTCA)SZE 34 R I HF &

A B A R ST T A4 3% 44 490 i) i g NCT—-H292 41 Jifd 4%
FAWI/E R o DAPT 3445258 ) Annexin V/PT XU 4
SEI6 gk BRI, TLG-2 BT 15 5 i g NCT-H292 41 fy
T RIEENIRIL, AR R CERIREUY) e
55 AB49 20 B R T, K5 4 i R 3 BELE T G, /G, 31,
HALH AT 58 5 K Survivin FIXH 5%
3.2 XTHABREMSIEMR HEHESE"HA
T TR BLRR B B 0t L g 40 B MDA-MB-231 3§ 74
B8 1R 28 JORE B A 1 52, LR F RT RE S 40 )
AKT-mTOR 5 5 @ B BF SR A WA L. #HE
SV I S e AL 5 AL AR HR B mT 0 ) LR
A U1 o 7 S R e = | T e S 1
VEGF/PT3K/AKT 15 51 i AH OC o o] [ 94 S5 51
R, AR 4R QA A B AU B
— BN EE AR B R AR A R0 T A
A& HA IT R S PR e 25 TS R
4 BFRARE D InKT BOUNZHRR

B ZEUIN 62 5 I JE IR R I Y A 4
g BB SR FH R 7 R AR ) R B S A T AT VR T -
SRR 1% R R BORIE 58, 1%; H R 72
JEHCH > HLJE N # 1 fB 5, o i i AR A7 1
K. 3RS B K e R SR v 2 R A
R B 75 BE & mFOLFOX6 J7 RI6 7 , B B I 97 %%,
HZ 7 R0 s B # R e, BRIRLIT 8
Bl SN o B AR 110 ] 15 e AR 3 3 AT
T, H AR AR H R RAR AR 9T, W IR R H B
R IEIETT W IRST R AT o, AR i 4 5
A BRI AR T A .
S e

w24 o B AR B N 7 SRS R, {ELE R 9 R AT
BIHETT, B R HARERE VR YT B T RO I
Ja, AU Z N . B, AR KL
2 N T B R S B LIRS
Fh S B R I PR VG T - A BIF 9T 32 B4R vh 7 R
AU (A A0S P o3 A FH B B (1 B AH O 08 %
BRSNS . IGIRSEERR W, B AR S
T3 AN 13 e 39 i LA H U097 K, T8 9 AT AR
B B R JaiE V6 9T i P RE S R 2 B BH A 1 i
PR, 87 Y R 78 25 M\ 15 98 11598 242 1 B 76 & 0
i B T 1SS 2 AN

H AT, % I AUAR 24 2% o B il 5 7R R AL
WAR WA 78 43 » FLAE 98 0006 728 S s RE VR 97 5 IR 2
BRI A b T AP IR R B . R, RSt
JEE] BF LA 01 FH I 5 R OB 5l i LA BB
Bl . A RETEUERBETIE BEL
B AR B IR AT 28 5 0 b WA R T AR



@’iﬂ"f(%é' 2026 FE 395 H 31

= 2 48 % -107-

T Jis T 7 1 A v ) B TR, IR — 28 T

T MO R AT (RO M TAE

FI 45, DA B AR 1) Jim 2 2 Atk BF 7 5 i PR e

IR HEHAR AR o
FE eI Vb LS B8 YR T o, R AR T2l

TR AKTL 8L A A BRAE T, B TR R0 AR

H# B2 2 (quercetin) B UE SE 0 1% 8 B A i

Pho T B AR A B R S I, H A R L

MBI T B RCRE AR N A IR, 508 W AME N iZig 12

MIEERZY . ML N, B EEHRMNTEUL

o HE U IR PR ik Bz S 24 A U AR RE AR 2 A RS

77 TH E R I H 5 B T R
TE AR - TR T 1 B A% B0 AR SR e,

AR 284 B AAFAEAH ELAE AT, Hs 4 T e A

KB PR 3 E L, bk HE A R AR B S

AT R 2 T A8 B 5 R B AR AR e

RS R B BRI . FE 4R 30

F I 1 2 I8 o 22 i A S I % BLH IR e

/NG S S AE /N B e L LR | R R A R

N7 R . 7/ B/ VT S N N 22

P T RNA B A g 1156 pri—miRNA %% 3% 1) 142 (& IE

Y42 \miRNA 1 5 (0 i PR 0K U 45 A b Bz 41 i 154

FAVETT . Horp, pri-miRNA fE 4 JE %6 b5 RNA, /i

o P A RH O 20 8l S PR B A B M 4 A A%

AR DR 4 R iR EEAE A, B AR R A

RIEFRE L CARNEE . 2T ke X404

o Hrias, FAE ] 3 B AR b T3 Sz AR .
L5 L PTIE AR AL A B e B T b R B

R, FAE AL AT BE 5 20 i 45 K i o B o

PIAH SR, U O A R 3t — IR . RT3

EERUTIREE N E L S B N APk

e 2 ), A5 Jee R VbR L 8 AR SR 7T 5 i PR YR T

o, AT S 2 R 22 IR B SR 25

2% 3k

(1] AR, EEL DT, % . R AR BB 1E B RALHI L],
oA e [ 252 9], 2017,35(10) :2562-2564.

(21 MWl B BUAR P b 5 R 9 B 58 (D], B - T 7T X8 K
2,2007.

(3] PR BB, UM BENEERRIIL P HH,2004,
27(2):86-87.

[4] BISHAYEE A, BLOCK K. A broad-spectrum integrative
design for cancer prevention and therapy:the chal-
lenge ahead[J]. Semin Cancer Biol, 2015, 35(Suppl):
S1-S4.

[5] BISHAYEE A. Cancer prevention and treatment with

resveratrol: from rodent studies to clinical tri-
als[J].Cancer Prev Res(Phila),2009,2(5):409-418.

(6] #EBH. ExW, T4, %. ETANEEFoMEEOAL
EREEKRAEZREFH TR ZBEHRFFR,
2022,8(1):15-20.

[7] BARDOU P,MARIETTE J,ESCUDIE F,et al.Jvenn:an in-
teractive Venn diagram viewer[J]. BMC Bioinformat—
ics,2014,15:293.

[8] BB, BEMG . B AR 78 4% B AT AS49 40 i 3 7 An iz 22
Hy e [T].  E G R 25 3 5 42,2021, 37(8) :993-996.

(9] R, RAG. BAAR S 25t of xd i JRE AS49 40 i i 40 %
TERLIL ) RE%,2017,38(16):2432-2435.

[10] AT & . BRAURTE Mk o ok 2085 B35 B2 B e o I 48 470 i
o 20 F 3G FEAE LA R ID). 3 b R K #,2017.

[11] X 3E, P48 . AR 2B 7 B 4 B4 X4 8 AS49 2 g )2
THIHSERT]. B EZEE,2015,26(25):3499-3501.

[12] bk, 4, Bue i, % . R 3LARGE 3L 3 3T Akt-nTOR £
U AR S A R JUBROR 40 B T A AR R o HE
BEARLT]. o T LA B B 255, 2021, 38(7) 1 799-806.

[13] ¥, & d ). BeAAR SR B4 3 i VEGF/PI3K/AKT 15 5
BB EHEAREARERS AT PEHERL&Z,
2021,23(3):407-410.

[14] FIE®R, THA, THE, 5. 245 FRE B oM B
E A [T]. PR E A ,2017,32(6):2683-
2685.

[15) 2 &, il AR . & 77 B BLAR R0 441 By b 97 1897 W 1 4 e J8
B 62 4] BT M A 5T [T, A B 42 5 ,2018,59(15) 11310~
1313.

[16] Ak, BT, 3, & . P A ERAR A 6T e K
62 6 RIT MELT]. W E,2018,36(6):118-121.

[17] #BH 2. BARAIET B EH 1100] s KT 8
ML) B E s E 2GR, 2014,21(6):698-699.

(18] X ZAR, AN . H MG Bk et Seab s Rt R (7],
VLT E 25 K% 4R,2021,33(5):118-121.

[19) E—F . 45T H0ET 4 R AR 8 BB K
VM1 AL AF 52 D). AL it b o R 25 K

[20] ZikF. AR 2 /- 09 S0k 0 RORLTE 30 51 it oF B9 1F
F#RID]. K& FHRKATE, 2021,

[21] MOHAMMADI E,SADOUGHI F,YOUNESI S,et al.The molec—
ular mechanism of nuclear signaling for degrada-—
tion of cytoplasmic DNA: importance in DNA damage
response and cancer[J]. DNA Repair(Amst),2021,103:
103115.

WrRE HHA:2025-08-30

HETH:BRARMFALFFEAE(81804082);2H %
ZFEHERERIETELAAD (B FEHAKLQ0161425);
[ % 5 A4t %) 2R B (2025SF-YBXM-497) ; [ % 4 2 F /7 4 R A
FHFR XA B (18TK0225) 5 1k &8 K 5 A 4] #4) k| 4t X 2R
B (S202110716040),

EERBN  RE(1978—), F , 545, ML AR A 57, 8
AR, B TR, ARG & FERAFEURE %) R HE A
AR,

ANBIRAEE £ =(1987—), 4, At 542, 8 TALE T,
BRR T AL SR R e 16 R4 . Email:871593608@qq. com,



