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 ZE: BN SHALNETZ (tubeimoside I, TUB-ID #iil4h B lfm A KA MIERINLE . A3k LSS B 40
% RKO 1 SW620 AR RIS, il TUB-IDN RKO 1 SW620 4RAMIE /150 ;70 b T s S U6 A6 I 4T e 3 i i s RIR S
ISAS AT A BE /7; Western blotting #6:ill TUB-IDG RKO F1 SW620 4 ih&Et: (2) B4 di[FJRE A 2[lethal (2) giant
larvae homolog 2, LLGL2] LA} b -] 78 fi%% 1t (epithelial-mesenchymal transition, EMT) AHGER ARIEMEM, KA 0%
FEPvE R TUB-IIN LLGL2 72 2 AL o 44 P R4 /N BRRE T IR AR B AN 25 B T I i A AT, 542 TUB-IDN & AR K A i
R, 455R  TUB-II 240 45 B e ik AR fFE# (P<<0.05. 0.01. 0.001). TUB-II &3 F1f§ LLGL2 3%
ik (P<<0.05. 0.01. 0.001), FHIMHIBEAGELILEE 3-8 (phosphatidylinositol 3-kinase, PI3K) /% I3 B (protein kinase
B, Akt) JEEHEIL (P<<0.05. 0.01. 0.001), M4l iRg 40 S p 3G 5E AN %42 o [RIIE TUB-IT $0] 7 XU 4 R ZE ] 2 (murine
double minute 2, MDM2) 5 LLGL2 FIAHEA/EH k4] LLGL2 iz =4k, MMAaE LLGL2 (WEE, RIEVL EmElrEH.
2530 TUB-IL 045 B i R AR Ak J8, AR FIHLEI AT Bt 530 LLGL2 72 %1k & PI3K/Akt {5 Sl AR .
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Tubeimoside II inhibits colorectal cancer cell proliferation and lung metastasis
through PI3K/Akt pathway and regulation of LLGL2 ubiquitination

ZHANG Tiantian'-2, HUANG Jiayan', ZHONG Hao', YANG Shenshen?, YU Haiyang?
1. Institute of Traditional Chinese Medicine, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China
2. School of Chinese Medicine, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China

3. Institute of Interdisciplinary Science, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China

Abstract: Objective To explore the mechanism of tubeimoside II (TUB-II) in inhibiting the growth and metastasis of colorectal
cancer. Methods Human colorectal cancer cell lines RKO and SW620 were used as research subjects, the effect of TUB-II on viability
of RKO and SW620 cells was detected. The cell proliferation ability was detected by colony formation assay. The cell migration ability
was detected by scratch assay. Western blotting was used to detect the effect of TUB-II on expressions of lethal (2) giant larvae homolog
2 (LLGL2) and epithelial-mesenchymal transition (EMT)-related proteins in RKO and SW620 cells. Co-immunoprecipitation was used
to detect the effect of TUB-II on ubiquitination of LLGL2. Subcutaneous tumor model and colorectal cancer lung metastasis model in
vivo were constructed to investigate the effect of TUB-II on tumor growth and lung metastasis. Results TUB-II significantly inhibited
the proliferation and metastasis of colorectal cancer both in vitro and in vivo (P < 0.05, 0.01, 0.001). TUB-II significantly upregulated
the expression of LLGL2 (P < 0.05, 0.01, 0.001) and inhibited the activation of phosphatidylinositol 3-kinase (PI3K)/protein kinase B
(Akt) pathway (P < 0.05, 0.01, 0.001), thereby suppressing tumor cell proliferation and metastasis. At the same time, TUB-II inhibited

RS EHEA: 2026-03-15
ESWB: REhBAREIESEBTE (23JCIQIC00040)
TEE N KA, &, Wid, W57 Royh 22454, E-mail: 18019883085@163.com
HBIEMEE: BB, 2o 4, BB, NFHAHIR S, E-mail: yss2099@tjutem.edu.cn
T, 5, WL, Bz, WERHRRAGMHIMESFIERUE. SUEZZEH 5. E-mail: hyyu@tjutem.edu.cn


mailto:yss2099@tjutcm.edu.cn)

* 5932 «

PER 2026E8H B57% 158 Chinese Traditional and Herbal Drugs 2026 August Vol. 57 No. 15

the interaction between murine double minute 2 (MDM2) and LLGL2 to suppress the ubiquitination of LLGL2, thereby stabilizing its

expression and exerting an anti-colorectal cancer effect. Conclusion TUB-II inhibits the occurrence and development of colorectal

cancer, and its mechanism may be related to the inhibition of LLGL2 ubiquitination and PI3K/Akt signaling pathway.
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HEFFANM b R To-JEC AR M, K78 =W o M USRI i
B 2 i ) 36 5 A B e () A ST S AR B R A OCER
P4, LLGL2 R4 s . i AR, 4
RO AR T B S A A T b R 448 A FH O,
2 R0 AR 1 B A R 4 B AR K b B B T A
U LLGL2 J& Fei LGL 2 A 7EW A 304 1 [F) Y5
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+ M EHF 2 (tubeimoside I, TUB-II, 45420
Bl 1) & RUE T8 P BHEY) L VUL Bolbostemma
paniculatum (Maxim.) Franquet HJ T 2L rh & 85515
ZHREEA Sy, R — PR A = 2P, L
RREHEE L IR 20 W, T, JX (tubeimoside
LI I IV V) AR DUEREH b 55, TUB-IRJAT
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Fig.1 Chemical structure of TUB-II

PR e E L ) 2 WA, {5 TUB-ILI T
FURHXT D, AHEFE B AEER T TUB-ILE 15 Ae % 520
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1.1 pasSzh)

N&E e SW620 1Al (Hit5 SCSP-5234). A
gz RKO 4HJi (k5 SCSP-5236) i H H [EH #}
AN

SPF I BALB/c #RER 40 X, 4~6 Jiis,
MR 18~20g, HMALYEEFIER S HASE
PRAFRME, VFATES SCXK (50) 2021-0006. Z
YIS ariE MR 1, & HS TR
oK, DREPDGRAECIEH (10 W14 b 1R, =
B (254+2) C. Shin s R 2 K EACHE
Rl iS5 TCM-LAEC2025270H2032).

1.2 Zam5id

TUB-IL (L5 AOSHB190276, Jifi &7 %1 =98%)
W R AR R A F] s DMEM 21 s 57
& (k5 PM150210, AT RKO ZHff135 5% ). RPMI-
1640 4o ks 775 ({5 PM150110, T SW620 41
fuks38). Ja4-1JE (fetal bovine serum, FBS, it
FSP500) W H P i F8 4L R AR AR,
FEFAR (dimethyl sulfoxide, DMSO, fit'5 472301).
BERE WS (thiazolyl blue tetrazolium bromide, MTT,
#t5 475989) I 3% [F Sigma A BERRERZE MR
(PBS, ftt5 20105414 F LA 451 Biological Industries
AT EEAR (S 25200-072) 1 H 2 E Gibeo
AF]; BCA EEHERKME ('S A55866) THWH
2 [# Thermo Fisher Scientific A &]; Protein A/G %
VeI R (b5 B23201) 14 E 5 [E Bimake 44
BEECA B A A S ook i mE VL BE 3- B
( phosphatidylinositol 3-kinase, PI3K) Pifk (L5
T40115). %t p-PIBK Fifk (A5 T40116). Rt
HHWEE B (protein kinase B, Akt) Hifk ({5
T55561) % p-Akt (Serd73) Hifk (L5 T40067).
Bt p-Akt (Ser308) Fifk (5 TP56018) M H X
FEIDREER 25 R (Rl AIRAF]; %&bt B-actin 41
f& (it5 AC038). fubl Vimentin Hifk (b5
A19607). #udi E-cadherin Fifk (L5 A0734). %
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Pt LLGL2 Fitfk (b5 A13323). FAffi WUk dAk [R5 5
2 (murine double minute 2, MDM2) $iff (Hit5
A23388) A RN Z IR AR AR A 7
BEMPUREE R (S C1032). AR 4
(hematoxylin-eosin, HE) #efailf & (b5 G1120)
16 B AL R FE R AR AR s S AT & (i
5 PV-9000) 1 HILE PSR AEMEARFIRAF .
1.3 Y&

HH-S BUHCRARRAKB S (il smlk A R
N EIT ) ) ;s Heracell VIOS160i B — & 4L iR ES
Fr4F BSC-160011A2 BYjtE 4 T/ 5 Varioskan LUX
RIREHRX « SORVALL ST16R HUAM 7 3o 29 0 pL (38
Thermo Fisher Scientific /A ] ); Milli-Q i 2E 7K
#%4X (£ [E Millpore A ]); XS-205DU A+ 75y 2
— RF (Hi+ Mettler Toledo A #]); Finnpipette
Novus B EF % (FE[E Eppendorf A F]); GL-
88B AUimJEIR G (VLR TR AR s
1658001 ZYHLIKAX . 1703935 HAYHHE(Y (3£ Bio-
Rad A#]); HYC-390 % 4 “CUK#. DW-86L626 74
—20 ‘CYKFH. DW-25L262 #1-80 “CyKFH ( [H i /K
AFD; EGI150 H BB HEAL . HI1220 AU i
AHL (E[E Leica A7])); MI1-L213B FUf b (i
LG 2A#); 1 mL EHES 2 LPFIGEEH
WA RAFD.

2 7k

2.1 ‘mpEsCEg

2.1.1 AWAECH]  TUB-IILL DMSO ¥ i, o i sk
FEN 10 mmol/L I BRER, figfFT—20 CUKHH. 4424
INF FH 2 35 72 0K 10 mmol/L TUB-ITERG 3% LU 51 F
B 2 i IR FE

2.1.2 4fEiEE SW620 A RKO 4y M H &
10% FBS Fl 1% 55 % /55 5 2 APLHI RPMI-1640 5%
DMEM A5 983E, F 37 C. 5% CO, K4 Es
FEFA TR L IR

2.1.3 4 EE RN BOSECAEK IR SW620
A RKO 418, LA 8X 103 A~/mL 41T 96 FLIK 1,
FFAL 100 pL, FEFRIER . R0 B2 60% /e A7 )
BT ARRKRE (00 0.1, 0.2, 0.4, 0.8, 1.6 3.24

6.4 umol/L) ) TUB-IIALHE 24 ho 53 B AHMA
ARG Zi AA . 37 1iG, #6100 pL B
Bl ) MTT 5578 (5 mg/mL), Hi3% 4 h, W%
MTT ¥, &40 100 uLDMSO %, BT 96
FUBRHRAR A 5T, T B ORI R S B (AD A

* 5933 »
THEYEMAEIE % .
HAFTEZR = (A s —A 20)/(A wu—A )
2.1.4 CPHRGEREZ SRS R SW620 A1 RKO 4

3 AILL 1X10° Ay /mL #50T 6 FLECF, RF4H M &
AT YEFA RS, WRIFEEFREE, NN AEVREE (05 0.1+
0.2 umol/L) TUB-I5E AR5 R AL 24 ho F7 L85
FrAk, NP IR RN R 8~10d, PBS L,
AN 4%% HEE[E 52 30 min, 0.1%%5 S8 4e 15
min, JEKPEFHZRE MK, ARBIET IR,
8 FH Image J V1.48 T AF3EAT 1 € 40 HT o

2.1.5 RIJRSZE ¥ SW620 AT RKO 4 ff 43 51 LA
8 X10°N/mL #2001 6 fLA 1, #55% 24h 5, H#
T 9 vy ) P 4L 1) A BT 138 50 L B R — S0
KPR X3, H PBS BEIEEAH M, Wi EmA
EARRE (0. 0.1 0.2 umol/L) TUB-IIK LI
REFRHERE IR 24 he 7F 0. 24 h @3 B Bk m e
HE, BHRIRXE.

2.1.6 Western blotting #%ill] E-cadherin. Vimentin.
LLGL2. PI3K. p-PI3K. Akt. p-Akt (Ser473) Fl p-
Akt (Ser308) FHFRIAE SW620 F1 RKO 41 i 435
DL 1X 100N /mL #/0 T 6 fLARH, #5598 24h J5, N
NG ARFEIWEE (0. 0.4, 0.8+ 1.6+ 3.2 pmol/L) TUB-
I 58 AR IR HE AL 24 ho WefE4RMI, PBS iS50k 3
W, IMNZURAR G B0, W BIEW, e
FIREE o B FEURE b 81 e S0 1R N - 58 TR s e e
Je Pk, %% PVDF i, #HHAEMA—$T, 4 ChF
B AL, ZEEE 1h, BT 284
REHAT R, T Image T A0 4615 K FEARL,
THHEHMEARISE.

2.1.7  REIPE (co-immunoprecipitation, Co-IP)
Kl MDM2 % LLGL2 iZ &4k 0I52m  SW620 Fl
RKO 40/ 5351 LA 1X 100 A~/mL #5/F 6 LR,
9% 240 Ja, IMAESASEKREE (04 1.6+ 3.2 pmol/L)
TUB-IIH) 58 =15 77 3L A0 B 24 ho WER4IAE, $442.1.67
TR TR H . M E A A/G W2k (MCE)
FH 1 X Wash R $E% 3 8, 0 20 uL LLGL2 $ifA sk
MDM2 ik B TR L, 4 CMELR. KR
FEEFES N INPUT A1 1P 4, Hd P A
SEAPUARIRLER, 100 CE& B 10min J5, FEEM
Bk, BOE, HAET20 CUKAE. % “2.1.67 Wik
Kl LLGL2 A1 MDM2 & [ %k

2.1.8 - THHERAE 78 PDB HUEETI R B
BH, WEEMER LLGL2 £k, Fikdigs X5t
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LATHNE, SR/ PE, R PDB 3. fE
PubChem %(#f )& H1 $KHX TUB-1Iff] SDF (4, ¥ L
M EAEE CB-DOCK2 464, £ TUB-II
5 LLGL2 Z [A &5 Erid 0 -

22 I

2.2.1 AEWACH) FF 10 mmol/L TUB-IIRE FH PBS
i LU ARG R 28 P IR B2, 48 DMSO 2483 73 H0A
It 10%.

222 FYIREELNIEE TUB-TDN b A K R i 5% 72
1) 5%

(1) /DB A B S5X10° 4~ CT26 41l
=% T 200 uLPBS 1, J2 MR T HENE BALB/c #
B (100 pl/ HD . BERFRE /DA E, M 4d
JE TR N 25T, VLB ST T o AN BR BB AL
A3 ANTIRALAT TUB-ILK. &7f&E (1. 4mgkg) 14
M, B s H. #8:2 Fip A4, 1 d. [FHE
AR 2 KINEMIREKEE (L) FIWEE (W), &
SRR . IR LSS AL FE/INER,  FEE SR T

IR AR TR =1/2 X L X W2

(2) /NRAE WAL B 5X10° 4
CT26 20 E¥FF 200 uL PBS 1, & iv THEM:
BALB/c # 8 H (100 uL/ R &R FRE /N AR &2,
M 4d 5, BTN R BEHL 7 x) EZH AT TUB-IHMIK.
AR (1. 4mgkg) A, A5 X, #8:2 ip
Y24, 1 IR KL GGtk fe 4575, Hid
NI SUR &, TR 2

i 5 50 = It 2L 2R e A
2.2.3 HE 4052 TUB-IT G/ R AH 2R 38 B 25 DA
KR HA WA WEDNRTERES
IR ZHIR, T 4%% RS EE 48 h 5, VIRBuE
HRNASRE TRMEET, A 70%EE T

B, K BWRRT 55 CRIBMAA IS 2 h 347
I, HHRRESRY) , BEEET . R KRG,
AR R YR aiforz . =B EZ /AR
HORKIREE . o0 /K e PHEm g e dn i g,
AGE AR, e a R RS A, TR T
FIFMR.
224 IEAAEIIMRE LT KieT RIE UE
NI L, MK, B RS a. P A,
B A B B EKSE, Y1 0.01 mol/L A7
FREh PR (pH 6.0) HMHATHURIEE, miEAE,
il 2E iy, =WEE A 2 he H 3% H0, FibALHE
10 min LB A VETEL LR, Fn—9i, 4 CHE
G WP, =R E 1h. Fi/51E1T DAB &
o, IR FE RGP TR ERRZ RIFA
. ARKIRE. ROKIEE, FERKE G,
e AR PER RS R, TR TSI EHIE
2.2.5 Western blotting il fgg 2 2R+ LLGL2 &
FERE DRI, N R R
Ho % “2.1.6”7 T K77k LLGL2 R HRIA.
2.3 GitFESH

LA X £ s KR, KH GraphPad Prism 8.0 %
PEAT BT 2200 . 22 4] EL AR5 FH PR IR 367 250
7T (One-way ANOVA), BT FEAZ [H] ] Student’s
tRESG,  T7 TR MT IES AL .
3 Z#R
3.1 TUB-IHHIZE B AR ApRE M

NERTE TUB-TUG &5 B e 40 M 7% 0 sz,
RKO 1 SW620 4 i 53 7l 45 T AR BE (1) TUB-IIT
i 24 h, W& 2 7R, 0.4~6.4 pmol/L TUB-ILE. 3%
i RKO F1 SW620 4HfigiE /1 (P<<0.05. 0.01.
0.001), HFEFFEAMHE.

RKO 40/t SW620 4ifif
150_ ]50_
e 3 100 .
H:g &E[ ok sk
J\M— ¢ kokok
% %’ 50_ — sdskok
0- T T T T
X 0.1 02 04 08 1.6 3.2 6.4 R 0.1 02 04 08 1.6 32 64
TUB-II/(umol-L™) TUB-II/(umol-L )
HxRAE: *P<0.05 *P<0.01 ***P<<0.001, FE[E.

"P<0.05 "P<0.01

***P < 0.001 vs control group, same as below figures.

2 TUB-II %f RKO F1 SW620 RAE RSN (X+s,n=23)
Fig.2 Effect of TUB-II on viability of RKO and SW620 cells (X £ s, n=3)
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3.2 TUB-IHHISEE R RARA AR IMETE K T8
N TARSE TUB-IL X 45 B e 240 Bt 7 A0 4 5
(1) 5200, TUB-IDZE 40 M vd 1 K T 85% MW FE (0.1
0.2 umol/L) IS RKO Al SW620 4if, #E47 %
JRSZIG AT AR e ke st 45 R 3-A. B Fis,

TUB-II/(umol - L")

A X iR 0.1 0.2
RKO il
- -- -

SW620 4 i
. ---

XA, 0.1, 0.2 pmol/L TUB-II K 2% 1 #
RKO H1 SW620 AL M fZ K (P<0.01.
0.001). K Western blotting il - 7 -] 78 J5i %1k
(epithelial-mesenchymal transition, EMT) iR H
Fik, R E 3-C frox, ££ RKO M SW620 4 i

Xt TUB-I1 0.1 pmol-L™' TUB-II 0.2 pmol-L™!

B
RKO 41/ig ‘ .
SW620 4 i . ‘

C RKO 4y

Vimentin | s S e St o, 5.5 10*

Bactin | see——— ) 104

I8 04 0816 32
TUB-II/(umol-L™")

IR

RKO 4l SW620 4 i
50 30
o 40
é sk c\\c 20
R 30 R
et 2 sk T
% ] g 10 .
* 10 B T
0 0
R 0.1 0.2 X 0.1 0.2
TUB-II/(umol-L™") TUB-II/(umol-L ™)
RKO 4 SW620 4iiJif1
150 150
18 100 o g 100
sk &
B 50 b 50 okok
0 0
HE 01 02 MR 0.1 02
TUB-II/(umol-L ) TUB-II/(umol-L™")
SW620 ZH il
E-cadherin 1.3X10%

B—actin| R — |4.o>< 104

tE 04 0816 32
TUB-II/(umol-L™")

= 0

=}
= TUB-I1 0.4 pmol-L! 5 ok — 4
TUB-II1 0.4 I-L
gl g £ TUB-II 0.8 pmol -L™! 1 o i
X 6 sk = . 4 =3 TUB-I1 0.8 umol-L
i " = L UB-I 1.6 pmol L’ X £ TUB-NI 1.6 pmol L'
T4 TUB-II 3.2 pmol L g 3 £ TUB-II 3.2 pmol-L!
Zz * = 2
{2 . a | »
= 1o Afhss e
T T 0
E-cadherin Vimentin E-cadherin Vimentin

A-TUB-II X RKO Fil SW620 4IMLiER K820 (X100); B-TUB-IL % RKO Ml SW620 4Mffa 5 f 2R KI5 :  C-TUB-II X RKO Al SW620 4
E-cadherin Al Vimentin & [4 3K IE 1520 o

A-effect of TUB-II on migration of RKO and SW620 cells (x 100); B-effect of TUB-II on colony formation of RKO and SW620 cells; C-effect of TUB-
II on expressions of E-cadherin and Vimentin proteins in RKO and SW620 cells.

&3 TUB-II MG E SRR R IMETER 4578 (X+£s,n=3)

Fig.3 TUB-II inhibits proliferation and metastasis in vitro of colorectal cancer cells (X £ s, n=3)
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o, XTI R, 0.4~3.2 pmol/L TUB-ILE # |
i E-cadherin fJ38i% (P<<0.05. 0.01. 0.001), &
Z N Vimentin (175 (P<<0.05. 0.01. 0.001).
3.3 TUB-U #H)/RAARMEE K

vEAL TUB-IDW 25 B e e AR A 2 i, 44
BANRG B MR, 457 TUB-ITTil)5 Ag
g SR A (B 4-AD, iR AR I 2 ik

. 100

é

X 80

i 1

3 60

E 4 *k

=

=t

2 20 Hokk
0 T T =

IR 1 4

TUB-II/(mg-kg™")

/N (K 4-B, P<0.01. 0.001), /NEARFEELHE
AR, o SR e A A A U b e 4H 2R BS B AR B Ki67
Fik, WK 4-D fiw, S54SR, 457 TUB-II
TF-TE IR A2 Ki-67 FRIE R ZFH L (P<0.01.
0.001). WK 4-E flin, &4/PEGG B B i,
BT BRI, KB TUB-ILR A BT %
S il WU AT AL

- - X
- TUB-II | mgkg™! C - TUB-II | mg'kg™!
- TUB-I 4 mg-kg™! 24+ <+ TUB-II4 mgkg!
w 23 i
o 22
g
g 21 i
20
9i——-
057 9111315171921 02 46 8101214161820
#/d #/d
pagict TUB-II 1 mg'kg™' TUB-114 mg-kg™!

A-FAEMEIIIEES: B ARAL, CoMNRABT R D-SuZ bkl s 4] Kie7 ik (X400); E-HE Rl g% /N RAEAS4H

ZURFLAELL (X200).

A-appearance and morphology of tumors in each group; B-changes in tumor volume; C-changes in body weight of mice; D-Ki67 expression in tumor

tissues detected by immunohistochemistry (x 400); E-pathological changes in organ tissues of mice in each group observed by HE staining (x 200).

&4 TUB-II MGEI/NRIARMEEK (X+s,n=5)

Fig. 4 TUB-II inhibits tumor growth in vivo in mice (X +s,n=5)

3.4 TUB-II #PHIS5E e/ R B4 7%

T RS TUB-IDN &5 B 9 40 i 4k
M5, BALB/c HMRIEE iv CT26 i
SRR AR, 45F TUB-IT-T G At 08 05 45 B g
St A0 B [ A B AR % (P S-A), HLAARFR B it 4
AR R ERIL (K 5-B. C, P<0.05. 0.001), /)
AT T AR (K 5-D). S4BT ZR
HE Z+tasq i (B 5-B) o, S5xTHRA L, TUB-
I T 5 il i # 1 45 49 85008 2 /> (P<<0.01 .
0.001).

3.5 TUB-II {&i# LLGL2 FYFRIA

Iy FRHESE R (B 6-A) TR, TUB-IIS LLGL2
FE AL AR R IT . K A Western blotting 6l TUB-
I LLGL2 R E R, WE 6-B. C i,
£ RKO HI SW620 4H i, 55X R4 AR, 0.4~3.2
umol/L TUB-ILE 2% Fif] LLGL2 fJ#&i& (P<<0.05.
0.01. 0.001); WKl 6-D Fizn, TE/NRE TR
o, SRR, 44T TUB-IIF 1 &2 L if i
Y LLGL2 F HFIA(P<0.05.0.01), % B TUB-
AT BEVE AT LLGL2 AW E RSy
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A B c
RHe 2.0 05-
- 0.4
o 1S . w
= 1 0.3 - .
TUB-II I mgkg™ 1 L 2 10- e
3 o =S - ok
- = =4 202
£ 054 :
‘ N =02 £ 0.1-
TUB—II4mg'kg’11_: e ol
: AL 4 A 14
TUB-I/(mg kg™) TUB-I/(mg-kg™")
D E
RaPaiG! 20
- TUB-II 1 mg-kg™! -
267 - TUB-I1 4 mg'kg! X20 ﬁ 15
‘ 3R
= 104
@ *k
2| T
= *kk
O_
I I ST AR o e 14
UB. = P = TUB-1/(mg kg '
ud TUB-II I mgkg”  TUB-II4 mgkg™! (mg-kg™")

A-SHNTHPIMIEAS: BIBIEHEEG: CIPHSUR & D-/NRARR =AM E-HE Bt il H U0 3R o
A-appearance and morphology of lung tissues in each group; B-lung index; C-lung tissue weight; D-changes in body weight of mice; E-pathological

changes in lung tissue observed by HE staining.
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Fig. 5 TUB-II inhibits lung metastasis in colorectal cancer mice (X s, n=5)
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Fig. 7 TUB-II inhibits PI3K/Akt pathway activation in RKO (A) and SW620 (B) cells (X £ s,n=3)
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